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The FAgg - Laying Furred Animals of Australia 
BY ELLIS LE G. TROUGHTON. 

ALrrHO UGH sever a l kinds of m ar .·upia ls 
occur in An1erica, they have de­
veloped the tnaxilnum Yariety of 

sLrange forms in Australia, while n o liv ing 
egg-laying mamtnals are found elsewher e 
in t he world. Because of t his ouT con­
tinent has been de ·cribed a a. colossal 
natural history musetun, stocked a · it is 
with many types of anima,ll:) whose ancestors 
!lied out long ago elsewll('re, and t he 
description a.pplies most a.ptly to the 
platypus and its egg-laying cousin ·, t he 
• 'piny Ant-eaters, m· so-ea lied ·' na tive 
porcupines." These int riguing creatures 
:tre literally living fos. ils walking, as it 
were, in a geological sleep, or like zoological 
Rip Van vVinkles, r etaining t heir pe('uliar 
form and habits as if they h ad slopt for 
ntillions of year s and t hen awoke to 
rontinne t heir primit.ive existence. 

That they have altered but lit tle in 
recent geological ages is suggested by t he 
fact that no fossil remains have yet been 
unearthed which illustrate a gradual evolu­
tion, but it is certain that t he skeleton 
retains definite traces of reptilian ancestry, 
which evolution h as elilnina1 cd fr om a ll 

other furred <tniJu a.ls. Tlt<>He l'Ppt i I ia n 
a nee:; tor· gradually den'loprd <' hnrac·t <·r­
i~ties typical of the maJllllla ls of tod ay, 
fi rstly gjving rise to H gTOll p or \ cr_r 
primit.ive furred ~tnimal s whiC'h wc••·c· in-.c·c·t , 
eater · and laid egg:. An (•arl~ hranc·hing­
of t hi: . tock produeed the J'laty pnl-1 and 
ant-eater, while from a la t f>r oll'l'lhoot 
have descended the h ighrr m a ll llnals 
whi('h evolved mea.n: for bringing forll1 
active young-. 

THE .\TONO'l'RK\JES, . .\..XJ> \\ Jl\ 'l'IIE' \H I; 
.\ fA~L\LU .. H. 

Lowlie. t member: of t h(;' <'lass or ftllTNl 
animals known a: ".\lammalia. to "hidt 
man Hl!-io belongs, the platypu-. ancl Hpiny 
Ant-ectters are the ·ole sutTi ving- •·c•JH'P­
sentatives of their ordrr, term NI l hP 
·.Monotremata. The word moJwtrc·nH·, 
meaning . ingle opening, rrfc>rs to t h(· :-.i nglc· 
vent or outlet ('Onunon to hot h t lw organ 
of generation and elimination . a I'C'at urc· 
shared with birch;, reptileH, and amphibian!oi, 
with which is <·orrelated thr c·gg:-h1~ ing 
habit. Howcn•r, excepting onlr that 
act ive young a.re not born. monotrPnte. 
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possess all the characteristics of mammals, 
such as the fmTy covering and suckling 
of the young, which so definitely separat e 
them from the other back-boned creatures 
such as birds, reptiles, and fishes. Further­
more, the platypus, t hough leading ~n 
amphibious existence, possesses a dia­
phragm separating the chest from the 
abdominal cavity, and breathes ordinary 
air as do whales and all other mammals. 

Whatever the actual history of their 
origin, these furred egg-layers are true 
mammals and the laying of eggs is due 
either to the retention of a primitive 
habit or to an adaptation to their peculiar 
mode of existence. I t is easy to say so 
now, but imagine the flutter in the scientific 
dovecotes of Europe when the first platypus 
arrived , probably as a badly preserved 
skin ; indeed, no other animal has caused 
greater controversy, something of which 
is sketched below. 

THE DI SCOVERY OF THE PLATYPUS, AND 
E ARLY RESEARCHES . 

The platypus, which has been called 
Duckbill, Duckmole, and even Watermole, 
was apparently first observed by colonists 
of New South Wales in 17 97 on the banks 
of the Hawkesbury, according to the 
following ex tract from Collins' N ew South 
Wales, probably r eferring to the first 
specimen captured : " The K angaroo, the 
Dog, the Opossum, the Flying Squirrel, 
t he common Ra.t, and the large Fox-bat 
(if en tit led t o a place in this society ), 
made up the whole catalogue of animals 
that were known at this time, with the 
exception which must now b e made of an 
amphibious animal, of the mole species, 
one of which has been lately found on 
the banks of a lake near t he H awkesbuxy 
. . . the most extraordinary circumstance 
observed in its structm·e was, its having, 
instead of the mouth of an animal, t he 
upper and lower mandibles of a duck. 
By these it was enabled to supply HseJI.f 
with food, like that bird, in muddy places 
. .. while on shore its long and sharp 
claws were employed in bunowing ; nature 
t hus providing for i t in i ts double or 
amphibious character ." Collins' work was 
not published until 1802, but was written 
in diary form so that t he above was 

probably the first writ ten account, t.hongh 
not the first published. 

So strange did the creature then Reem 
to scientist s tha t one g·ave it the name 
paNuloxus, and a. verit able paradox it 
mn::~t have seer:ned, with its furry mammal's 
coat , duck-like bill, and webbed feet . 
Fortunately for the sanity of t hose unravell­
ing these contradictory features, the even 
more p aradoxical fact t hat the platypus 
laid eggs and t hen suckled its young in 
the ma1n1nalian way was not then known. 
In fact the naturali st s approached their 
task somewhat gingerly, the general feeling 
being summed up by Knox, the celebrated 
Eclinbtu·gh anatomist, writing in 1823 : 
" It is well known that specimen ::; of this 
very extraordinary animal when first 
brought to Europe wer e considered by 
many to be impositions. They reached 
England by vessels which had navigated 
the Indian seas, a circumst ance arousing 
the suspicions of scien t ist s, awar e of t he 
monstrous impostures which the ar tful 
Chinese then practised on European adven­
turer s-these orien tal taxidermists were 
quite notorious for t heir skill in construct­
ing non-existen t anin1als for sale to 
credulous seamen , such as the so-called 
' eas tern mermaid,' to be seen occasionally 
in curiosity shops to this day, consisting 
of t he forepar t of a monkey skilfully 
Rtitched to t he tail of a fish. " 

Ilowever, in 1802, complete pecimens 
di ·sected by the great anatomist Everard 
Home proved beyond all doubt the 
existence of t he quaint creatures, and 
then ensued a struggle for additional 
material for study, and a controversy 
which raged for nearly a century. vVas 
t he pla typus a t rue mammal, or should 
i t be placed in a separate class of back­
boned animals ~? This was long debated 
until eventually it was properly pla,ced 
in a sub-class of t he mammalian group 
containing all the furred, n1ilk-suckling, 
a ir-breathing, warm-blooded vertebrates. 
Such conclusions, however, were not 
r eached without much argument , about 
it, ann about, as Ornar would say. Even 
the French argued excitedly with each 
ot her , and t heir fe1low natm·alist s across 
t he channel, thereby placing a severe 
strain upon the " en tente zoologicale." 
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regaTding the 
platypus wa" con­
tributed to by the 
fact that both it 
and the Spiny Ant­
eater are deYoid of 
t eat by which the 
young of marl->u­
pials and all otlwr 
mamma l arc 
. nckled, the milk 
actu ally oo zing 

' . 
from po r e-l i k<) 

1'w in eggs iu a n e s t <:OJUI•ost>«l e n tirel y of r eed r oots . 'l ' b e <'o lo ur of 
ll t'wl y laid e g gs i s ~r;lossy ,,·bit e , :and t h e i r <'O mt•r e ssibilit y is s h uwn 

by t h e flatt e nilaA· " ' ht•rt- th e e ,:;gs l u n •e n clh e r e d nfte r Jn y iug . 
[AJt e1· Bu,-rcll. 

openings and b('ing 
licked up by Lho 
juYenile.-. " 'hpn• 
the early worker::; 
were mo ·t mhd<•d, 
howeYeT, wa ~ iLJ. t lH' 
fail nre to rcali•w 
that while primi ­
tive characters <ll'(• 

rrtained by t hC' 
monotremcs, ma.ny 

The discover y of t h e n1an11nc.H·y or milk­
secreting glands in 1824 by Meckel, a 
German anatomist, added t o t he furry 
covering, should h ave settled t he m ammal 
question, but the Frenchman Geoffroy, 
quite undaunted , returned t o do ver ba l 
battle. The pla t ypus, he said, was not a 
mammal becau se certain organs showed 
it to be an egg-layer ; it was not a bird, 
having neither wings n or feather s ; n or 
wa: it a rep tile for t he blood was warn1 
and the lungs wer e separated fr om the 
abdomen by a diaphragm. In short, 
he :aid it was a m amma l without the 
mammalian character s, ther efore t he 
platypus should have a class t o i tself . 
~o wonder tha t confirmation of the milk­
feeding apparatus upset the French 
scientist, and it is a n1using t o r elate t hat 
in a despaiTing effort t o disprove the idea, 
Geoffroy declar ed they wer e m er ely the 
so-called milk -glands of wh ales, t.hen 
believed t o secrete not milk bu t a substance 
which thickened in the water and was 
then devoured b y t he young. After 
elaborating this expla nation, Geoffroy was 
unfortunat e enough to secure a nursing 
porpoise and found that t he glands 
actually secret ed milk, which t h ose of the 
platypus were p roved to do in 1832. It 
mullt be a.dmitted th a.t t he u ncertainty 

of t he paradoxic<'l.l features a.re ada p i a­
tions to environment, rat.her t ha,n primi ­
t ive or degenerate ; thu in Lbe phtLypu~ 
the webbed feet and Lhe big:bl.'· . cnsiti' (' 
duck-like bill are ctdaptrcl for aqnat i<' 
life. 

1'HE EGG. OV i\tO NOTRE:\illS . 

I dentity as a. m;.Lmnuti lwing HOLllPd, 
there arose the intriguing question whet lwl' 
egg.· were laid or not. The grca.t Prof(•sso1· 
Richard Owen believed the youu•r wc·n· • I"> 

hatched within thE' parent, wh<•n •as 
Geoffroy rightly contcnclcd that eggs wen· 
actually laid. In spitE' of a pnblislw<l 
report that two white f•ompr<•ss ibl<> <'gg~ 
had been found in a box imprisoning ~t. 
platypus over-night, the matter wax d<• ­
ba.ted hotly for mor<· than eighty yNu·s. 
'rhe question wa: no t .·etUecl fina lly until 
18 4, when \V. II. <'aiel well, a ( 'ambridgf• 
zoologist who C'amE> out e:pPtia ll.v 1 o 
inYe tigate the reproclnc·tion of mar~upials 
and monotreme~'), obta ined E'~g:-; of hot h 
platypus and ·' por<·upine " in the Burnl'Lt 
River district of Queen.- land. Thix fa<"l 
was announced to the scientifi<· world 
dramatically by cable .' ('Ut by ('ald wf>ll 
to the British Associa tion for the 
Advancement of • cirnrP thE'n sitting a.t 
)lontreal. 
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As to the ltind of egg laid by the platypus, 
there was originally much confusion, 
largely based upon an aborigine's state­
ment reported in 1822 that the animal 
laid eggs " about the si?;e, shape, and 
colour of those of a hen." Although this 
error may have been due to a misunder­
standing, subsequent accounts were dis­
tinctly " henny," except on one occasion 
when the eggs of the common long-necked 
tortoise from a sandbank on the Hawkes­
bury were attributed to the platypus. 

Actually the monotreme eggs are rounded 
and barely three-quarters of an inch in 
diameter, and the shells are not brittle 
like those of birds, but composed of a 
tough leathery substance, known as keratin, 
which forms the tough covering of the 
eggs of many reptiles, and is also the basic 
substance in the egg-shells of birds. Soft, 
compressible, and of a dirty white coloUI', 
two eggs are usually laid by the platypus, 
though single ones and occasionally three 
are found, often sticking together after 
they are laid. A single egg is laid by 
the Spiny Ant-eater and earried in the 
temporary pouch of the fema.le until 
hatched. 

Primit ive relationship is shown in that 
the eggs are large-yolked like those of 
reptiles, and in the total lack of any pre­
na.tal union of the blood-stream such as 
exists in a primitive way in some reptiles, 
and in all marsupials. Owing to the 
incomplete nature of the cc navel-cord " 
connection marsupials are born in a 
relatively undeveloped condit ion, and so 
in the monot.remes there is nothing bird­
like about the eggs, which merely anticipate 
ordinary mammal birth, at an earlier 
stage t han marsupials, owing to the 
embryo being nourished solely by the egg 
<>.on tents. 

SKELETAL LINKS WITH REPTILES AND 
MARSUPIALS. 

In the past it was supposed that. mono­
tremes had close reptilian affinities because 
of the poison-spm· in the platyp us, and 
repeated assertions were made that they 
were cold-blooded animals, or without a 
constant body temperature. Though rela ­
tively low, however, the difference of 
blood temperature to that of other 
mammals is not as gt•eat as supposed, 

while there i.s no reason to regar<l the 
poison gland and ~:~pur of the platypus aH 
showing any physiologieal a.ffini ty with 
venomous reptiles. 

Usually dentition provides the most 
instructive fossil evidence, but in the 
1nonotremes the teeth have degenerated 
and it is in the skeleton one finds structural 
links with early reptilian ancestors, and a 
marsupial feature which must be a relic 
of that early m~11nmalian parting of 
the ways. 

One distinctive feature of the skeleton 
is the presence of a T-shaped bone (epi­
sternum or inter-clavicle), the stem of 
which articulates with the breast-bone, 
while the cross-piece is in close relation­
~hip with the collar-bones ; this bone 
does not occur in other mammals save 
as an obscure vestige in cer tain examples, 
but is well developed in most rept iles. 
Another characteristic feature is a bone 
(the coracoid) amongst those supporting 
the forelimb, similar to that of the lower 
air-breathing vertebrates, which in all 
the higher mamrnals is reduced to a mere 
vestige. The most strjking skeletal feattue 
in common with t he marsupials is that 
the monotremes have the characteristic 
epipubic or " Inarsupimn " bones jutting 
out from the pelvis. These are commonly 
supposed to aid in supporting the pouch, 
but that this is their function is doubtful, 
for t hey are equally developed in both 
sexes. They are possibly a heritage from 
reptilian ancestors, in which they were 
associated with the abdominal muscles. 

The skull is peculiar in that the con­
stituent bones becmne fused compara,tively 
early, t he surface assuming a smooth 
polished appearance. In this respect as 
in the form of the snout, the platypus and 
ant -eaters a,re superficially bird -like, though 
the resemblance is actually not close, 
and the skull, although possessing cer tain 
reptilian features not shared with hig·her 
ma1nmals, is very definitely mamrnalian. 

THE BRAIN AND SENSES. 

The brain falls short of the normal 
mammalian standard in some respects, 
but not much more so than the marsupial 
brain, and although t here is no essential 
difference jn brain structure between the 
platypus and ant-eater, t here is a, gTeat 
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from clear, icy, rapid, a lpine 
~h·eams, to a height of 6,000 
feet on the Kosciu ko tableland. 
to the warm, rather tnrgicl 
water. of thr Queen ·land C'oastal 
p lain, and from large lak(.)~ to 
~mall water hole·. 

Though the general nppPar­
a.nce is well known, it ma~· lw 
!';{ated t hat the adult mal<':-> 
attain to a bout t\Yo f('(•f, l hr 
tail accoun ting for five or ~i~ 
inches, and the con t is of 
velvety umber brown fnr abu,·t· 
and from gTeyi:-:h-while tu 
rellowi ·h-che~-:tnnt bf'low. 'I'IH' 
snout i · supertiC'iallr not unlikt' 
a, duck 'b bill, but in.·tend of 

A mal~ t•lnt'' IHIS :lt rest, shnwin~ t h t• s hit•ld - lik t> hincl being· horn.'·, in life it is soft, 
t•xt~n.sJou of tlu• •'hill " nhcn·t• :uul ht•ln\\·, and tht• .7 
IWslhon of the furt.•tt:lW whilc- heariu~· thc- ,n·i~ht ; J110iSt, and Of leath(>l'Y hill 
WIIC'II wnlkht~· its <·lnws ~·ria• :IIHI the 11:1\\' t h t•JI clcmhles !l exible skin, HO c• hf11'E!<'<l \\ illl 
tl\'t•r m1 to t h t• knut•kl t>s. ' l ' ht• \\'t"b i~ ~imilurl~· fo ldNI ,. 

h at•k wht-n hnrrowilll!;' . nfl'\f' ending~-; (hat it I ~ <I 

r .·l f lc'1' Burrell. highly spec·i<tlir.ed ~('J1S(l-0 1'~;! 11, 

dill'prence between the 1 WO in brain rel)Jadng· t he wbiskNs Of non-aq ua( i<· 
dt"relopment. 'l'h e cer ebra l hemjspher es, mzmma 1.·. 'rhi. peculiar mnzzl<' is adlnir­
srM of higher brain activjties, of t he u.n t - <.!tbly adapted for nuzzling in su bnwr~<·d 
cater .are larger and n1uch more highly sln sh , like a dnc·k, in seardt or food, 
orgamzed , due doubtle ·, to the \Yid<' whi«"h consi. t. of illlmature 111ollwH·~. 
difference in h abit:-3. The appar atus of :mall prawns, aquati c· insN·ts and tlu·il· 
!he sense of sm ell is r ather high ly developer! larv~, and worms, t hr food h~ing In k(•JI 
m the ant-eater and n1uch less elaborate in with mneh mud and H<UHl, "lli<·ll 
in the platypus, t h e con1pa r atively ci.rcum - a.ppea.rs cs:ential to tmtsti<·ation. 'l'inH· 
scribed environment of t h e latter no t below while feeding· H ,·cra!{es a bout a 
<·ailing for as 1nuch intelligence a,s in it ~ minute, and a similar tinw is sJ>E>nt <·h<'" in~ 
more freely roving relative~ . '::\lakin g up tlw catch at the surfac·<• : it is wmalh 
for the deficiency of sense of smell the ~uppo::>ed that the food b fir:t sho' <'ll .. d 
leathery bill of the platypus is ch arg·ed into th<' C"heek-pou<'hrs, hut for \at·iott~ 
with minute n er ve papill::e, which appear reason~ Bnrrell consid<'rH tlw JHIIIt·hP~ 
to involve a specially reflned sen se of to be used rather for holding Ill<· grit 
touch, which, beneath the water and in employee! in masti<·ation, ancl aiding iu 
ubterranean tunnels, i s proba.bly mor<' the :ifting process. It is point NI out t ha I 

useful than either l:)ight or :mell. large prey, such as adult shrimps, !·annot 
pos.·ibl~' be pouched whol<·. and 11111:·-l he· 
earriecl to thr .·tufaC'<'. ThPre is no ' ''" 
lobe, and both tbe eye· and rar arc• c·o111 · 
p letely enelo. eel within a fac·ial ftiiTm\ 

during :ubmerg-enc·f'. wlwn thr !'\I' II S f• ol 
touch a lone appear:-; to lw fttll~· fnnc·t ioning. 
though aboYe water tlw h<·aring is ••c·utr· 
and the eye perfec·tly plac·ecl to nh:-.l·n·c· 
the slopjng· banks a boY<'. 

'rHE PLATYPUS-ITS HABITS AND HA UN'J\' . 

1'he p latypus is confined to the region 
of Australia ly ing east of 1 38 E. long. , 
possibly excepting Cape York, and to 
Tasmania ; t h e westernmo:t. occurrenc·e 
known is the I 1eichhardt R1ver, 5orth 
Queensland, a n d t h e Mm·ray, Onkaparint?:a, 
a.nd Glenelg Rivers, just within the borcler~ 
of South Australia. .According to that. 
well-known au t hority, Mr. Tiarry Burrell 
in his famous work " The P latypu ·," 
they inhabit a nLried r ang·e of wa tf'r~, 

The fore-foot is both the· main :-.win11uin~ 
r..nd btu'rowing- organ. pro\'iding a nniqu•· 
example amon~ t mammal. of a ,,m·t of 
l'('Yersible adaptation for n~r.\· tli\'1'1':-.(· 
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or reeds frayed out 
by the animal's 
jaws. 

The period of in­
incubation is not 
definitely known, 
though estimated 
by Burrell to be 
about fourteen 
clays, a.ncl possibly 
less ; his experi­
enc<>s ::"tlso suggest 
that the mother 
does not leave the 
nest between the 
t ime t he eggs are 
laid and the young 
are ab le to suckle. 

,. • l' & ' I • 

During incubation 
it is supposed that 
the mother holds 
t he eggs, as she 
does the newly-

A h ' tlic nl ••Intytm~ haunt o n t lae :u:a c d o n:altl R h ·e r , X .S."' " wh t-•re th e 
bunks, s hnde d b y rh·er-ou k s , a r e ide :al fol" burro" ·inJ,:,". (~ rnnite 
b o uld e r s in the ce n t r e a r e faYotrre •l sunnin~ t•laces fo r long--neck e'l 
tor t oises. fh(• e~~s o f whi ch w e r e con f u sed ,,·i t h tholiw o £ t•l:a tynus 

long ago . 

functions; on land the portion of the 
web, extending well beyond the claws 
when swimming, is folded back under the 
palm so that the stout claws can be used 
in burrowing and walking. The webbing 
of the bind-foot does not extend beyond 
the bases of the claws and the member is 
scarcely used in swimming, t hough provid­
ing the main thrust on land. 

Aquatic habits having rendered a pouch 
superfluons and the body comparatively 
defenceless, the tunnelling habit has been 
adopted to provide shelter and the burrows 
are of two di. tinct kinds. There is a 
resting burrow, or general living quarter s 
occupied by male or females separately, 
and quite apa,rt fr01n the more elaborate 
nesting btu'row constructed by the female 
alone, wherein her eggs are laid and the 
young reared. The low-arched breeding 
ttmnel roughly conforms to the body, 
the length of the burrow averages fron1 
fifteen to sixty feet, the average distance 
underground is fifteen inches and, con­
trary to popular belief, t he entrance is 
above water, the occasional under-water 
one being duo to change in the water 
level, the normal nesting-burrow entrance 
being from abont four to twelve feet above 
water. The ne:ts may be constructed of 
g:rasf' and gum l eavt>~. thin willow switches, 

C .~-t/te?· Burrell. hatched young, in 
the 1niddle of her our led up body, thus 
accounting for frequent cohesion of the 
eo·o·s · this etnbrace of the young naturally 
55 ' <..> 

brings them in proxitnity to the br~ast, 
where their spas1nodic n1oven1ents stimu­
late the flow of milk which is exuded from 
enlarged pores and sucked from the skin. 
On retiring to lay , the female plugs the 
burrow behind her with from about 
three to n ine barriers of soft earth averag· 
ing fron1 six to eio·ht inches in thickness 
and tamped firm 

5
by pressure with the 

tail, which is often bare above as a result; 
this cunning device of barriers, which so 
frequently 1nisled early investigators, yro­
vide: protection fr01n enemies and tdeal 
brooding conditions and is not merely 
to resist floodino· ~ · t he nest is higher 

~' than ordinary flood levels. . 
Abroad mainly in the early mornmg 

and late twilight, the platypus normally 
feeds twice daily, and is not so gener~lly 
aquatic as its structure suggests, the t1me 
in the water probably averaging less than 
two hours out of the twen ty-four. The 
only 1neans of attack or defence is pro­
vided by the sharp, ctuved, hollow ankle­
SPill' of the n1ales, through which poi~on 
manufactured in a gland in the thtgb 
is injected when the spur strike: into 
flt>sh. 'l'here is, of <:otuse, no rept ilian 
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Hin «l limb of u n u tle tllntypu s tlissectetl to 
show t h e JlOi!sou-g huu l (G ) , t ube or due t 
(D), r eser'\•oir (R) nt t lte bnse of t h e 
Jao llo w SJHlr (S) t brougll which t h e veuotu 

is i n j ected into t h e "''o nutl. 
[After· 117oocl- Jones. 

affini ty in this apparat·us, though syn1p­
toms resulting are said to resemble those 
of non-fatal snake-bite and fatal results 
ensue with sn1all animals, injection of 
varying doses causing a rnaximun1 effect 
of death in ninety seconds in rabbits. 

'rHE SPINY ANT-EATER, ECHIDNA, OR 
SO-CALLED " NATIVE PORCUPINE. " 

The Spiny Ant-eat ers of t h e mainland, T~~­
mania and New Guinea are the nearest liv ­
ing relatives of the platypus, sharing with 
it the distinction of being the only furred 
animals which lay eggs. 'J'he na n1e " por­
cupine" is very inappropriate, as the true 
porcupines of Europe and A1nerica. a.re 
really rodents, more closely rel~ted to 
rabbits and rats than to n1arsup1als and 
the lowlier egg-layers. Spiny An~-eate1' 
is the most suitable name, refernng to 
the protective covering of quills, whi ch 
are really developed from greatly enlar~ecl 
hairs and to th e natur~l food whwh 
consi~ts mostly of ants. The food ix 
obtained by the rapid thru~ting out of 
the long sticky tongue, to whwh an ts and 
other small insects adhere, t he snout 
being fjlender and pointed in s1-e a.c1 of 

fl attened like t hat of the platypus, thus 
provjding a good example of how different 
habits mould the appearance of closely 
related animals. 

The spiny ant-eaters are not t unnellers 
and differ from the platypus in t hat the 
female carries its egg in a pouch which 
forms during the breeding season, wherE-in 
the egg hatches and the young one is 
carried until the spines become t rouble­
some ; it was once supposed that the 
parent placed the egg in the pouch , but 
Burrell points out the unsuitability of the 
paws for this action and sugge:ts that the 
supple body enables the egg to be layed 
directly in to the pouch, a, pos. ibili ty 
supported by t he finding of excrement 
therein. Later on the young one is h' ft 
in some biding place, the mother retm·nin~ 
to suckle it with milk, in a manner similar 
t;o that of the platypus. 

As protecting bturow~ are not con­
structed, nattue has provided t his slnggil)h 
and otherwise defenceless creature with 
an armory of sharp :pikes, like an anim;-"tt(ld 
pin-cushion, so that when cm·led up tightly 
the soft underparts are entirely protected. 
They also have a remarlmble capa bili ty 
of clinging tightly to t he gTourul and 
digging rapidly downward into t he <'<trth 
if. the surface is suitab lE', providing an 
excellent means of avoiding enemieH with 
the spines for re~trguar<l action. ' l'his 
ability to : ink rapirlly into the ground i-.. 
protective an cl not for ohtaininp: food, 
and is made pos.·ihle by t lw p:rca I l.v 
enlarged claws, and extnwrdinary rol ~n~· 
action of the powerfnllimbR. 

A :o~ tlin;.• Aut-e:ttel' ahuut tu hut·ro\\ 
into tlu• groauad. :X a tu r e ha~> 
<tTr:tlll!o"t•fl t h e lon :.:;er fJUill :-~ iu lh <· 
u aost eft'eetiYe :~:un t-s. and " ·h e n 1 h t· 
t-nt ire :truuttnre i s e r ected th e n· j ,. 

<•omtl l e t e protecti o n front :al~o,·e. 
r -rhol0.- 0. c. ('/u/lull 
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' V h t> n t•n r l ecl ut• ti,.::htl ~· h~" t h e p tnn•rfnl 
mns <'l c·s. t~ nl;\· t h e ,.:: r entt,· e nlnr,.::t' cl hind 
dn ·ws. t'~ ltN•in iJ y nd:ttl tecl t u t h t' r ot:rr y 
m o , ·e m ent uf b u rrowinA· cl o " ' '"nt r d . :trt' 
t'X Jtosed. .\ mon~st the s tl ines i s :1 eun t of 

t•u:t rse. t;\' lti<•ttlb· tll n mnu tli n n h n i r. 
I Phol o.- K. C. JJcl( eotcH. 

'Cnlike tlw })latypn~, whic·h lm.· juTeniiC' 
t eeth, ultimately reJl la<·ed by horny })lates , 
t eeth are <·ompletel~r a.b. ent at a.ll . t agr:-; 
in the ant-eater, t heir pla.c·e bring taken 
by numerom; horn~· Rerrations on tlH' 
back pa.rt of th(\ tongue whic·h work a.g::tinfit 
hard ridges on t he toof of t he lllouth .in 
breaking up food. ronsirh'l't!·hle dirt. ix 
taken up with the mea.l ~md a.ids t.lH' 
stoma.ch, whid1 has loF:t the suihtble glanclx 
for digestive function, to ctct as a giz~mrcl 
in furt her brraking up t he food. .Althoug;h 
the ant-eater is said to make <1 sa\ourv 
di:h when baked in coa ls (at least t'o 
aborigine~), it ~eem!) to the au thor neces~a.r;\­
first to cultiva te the anima.l': inclifference 
to formie acid. Thi opinion was formed 
after eat ing ~<·ones fried in its fat, one of 
the mo: t bilious and trying experienres 
to whi<'h a ('Olle(' tor can be . nhjf'cted by 
an experimen ti ng cook. 

Excevting so me remains of two extin<: t 
·pecies of ant-eater, and some of tlw 
platypus, from 1 he Post-Tertiary (Pleis­
tocene) rleposiLs of Australia, t he nlono­
tremeH a.re not certainly known as fossils 
in any par t of the world. The discove1·y 
in 1888 of true teeth in t he young platypus 
was expeeted to reYeal ancestral links, 
but, a lthough the two largest teeth in 
eacl1 ja·w are ~airl to hC' analogon<; to molar: 

in Jorm pmd t ion, a.n<l fnnction, the galJH 
appear to be so great b<~t ween the f~(:mtition 
:tnd that of ::.tny known mammahan type 
that then~ <·an h e no presumption of real 
rehtt iom;hip 11111 il the di:(·overy of closer 
points of ('Omparison, or internwdiate 
forms. 

vVhether or not the tnis:in~; monotreme 
links are ever discovered, it is fortunat(.l 
that tot,al proLe('t ion of the platypus, and 
t.he protective arn1ament and lac:.k of 
eommercia,l value of the ant-eaters, seem 
to ensur e the Rnrvival of these fascinating 
i\ uRtn"tlia ns for a.~;(\s t o come. 

NoTt:.:.- The autho l' acknowledges his indebted­
ness to tho wot·k of Mt·. H arry Burrell for the more 
re(·ent and authoritative notes on habits. R eaders 
a ro rccornmondod to obtain his work, " Tht> 
Platypus ," for a full and sp_lendicl_ly !llustratecl 
a<'count of th<' animals and the n· fas~matmg ways. 

Slun,·iu ~o:,· th ~· t e •nJHn·:u·y t•n n~·h whi <• h 
! Jt• , · t•JoJIS i 11 t h t• hrt-ed ill ~:," St'II SU U , for lll ­
lll j.:,' : t n,·inA" h u ·uhntur for the t'A't.::. u nci 
tw r u mhn lttt o r f u r t h t• Y4lU II A"ster. u n t il its 
S Jiht t•s ht•t•onu• t r uuhlc•snlllt'. N u te t ht• 
hre:ul t h u ~· snou1 i n 1 h t" j n,·e u fle. w hi t'lt i :o~ 
n d tt Ji ft• d l ur sn t•klin~o:,· in tht" nbsenN' of 
11o ra11 :tl •nnntnt n li:tu t c•n ts i u 1 h e tn t r<>n t. 

I A ft e t· L e So11e]' flll d /J unrl/. 
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The Oceanic Angler Fishes 
by 

GILBERT p WHITLEY. 

THE : trangest !i ·h :tory in t he worl(1, 
yet one whic·h iH perfectly true, is 
sh·ikingly illustrated in the Oceani(' 

Angler Fish group, t,h e late. t a ddition to 
thP fish gallery of t he Au. tr a lian M.:n seum. 

Most people ar e fan1Hiar, fro1n bookH 
if not by experienee, with An);ler Fishes/ 
which are disting-uish ed front a ll other 
fishes by having the firs t spine of the dorsal 
fin placed on top of th e head and Inodifiecl 
into a kind of nHhing-li n e and bait. n1:os t 
of them live on the botton1 in shallow or 
moderately deep water, and resemble in 
colour the ground on which they lie or the 
rock and weed· among· t which they luTk ; 
their bait is a flap or t as.·cl at the end of the 
fishing- line, or ft lam entous firs t- dor. al 
spine and is flicked to a nd fro to attract 
their' prey within reach of their jaw . . 
In these inshore sp ecies, the 1nales do not 
differ very much in extern~! .fonn from 
the females . The highly speClahzed Angler 
Fishes shown hero, however, are inha~itan.ts 
of the open ocean, wher e they ,live 111 

water from about 200 to 1,000 fathOJns 
below the surface s01ne distance fron1 the 
bottom, but wh~re it. is cold and quite 

-~S~I'TBl: AUSTRAJ,JAN ,\IUSIWM l\1AGAZIN1•:, Y o l. [11. 1927, 
JlJl. 10:3-107. 

dark. 'l' hey are generally :m;!l l in si7.l'. 
wit.h tiny eyes and blac·k bodies, and tlw 
ba it a.t the en<l of their fi: hing-linc ii\ 
luminous. One :pe('ie ·, e:tptly namrcl (,hp 
Complea,t, 1\ngler, even has it H line <·x l<' tHI ­
ing bey on cl t he bait a nd armNl with hooks. 
'rllC t.ecth are usually large and moYahlP 
an(l the HLoma,('h so disten,· ihle that if iK 
e:tctually poHsible for theH<' aby: ma l . \ ngl('l' 
Fishes to swa,llow <tncl clig<>st fh;lws le~ rgc·r 
than ihem :-.;rl \'Os . 

The rno: t remark a hie pe><·uliari t ·'· of the· 
(){'eanie ~\ng·len; is that, ·wberra-; th<· 
females a re f~tirl y normal free-swimming 
fi ·he ·, the m;:lle:s ~ae chY:trfed ancl alt<t<·lwd 
to them aH panl'dte: . The hn 1Jib. and 
condition: of life of the:e fishes . . olitary, 
. lng·gi: h, lloating <"tbout in the dark fleplh . . 
indiC'de tha t diffic·ulty in finding- a mat<· 
might h e encoun terecl. Tit i:-; a pp<>~u·s to 
ha ve bcPn overcome b,V' thE' mal<·. . :h 

i500n a,· they are hatehed . wh<~n thc•y ar(' 
r elati vely nurneron~, Heeking tlw ff'malPs 
and holrl ing on to them, ~·hen founcl, t'o1· 
life. Thr male.· fir,·t attac·h t·hE'm: f'lYI·s 
by the mouth, 1 hen th e lip: an<l ton_g-11<· 
fuse with the :-;kin of the femal<> aml tltP 
two fishes bccorne so complet £>ly nnitc·d 
that it il'l impo::ible to :a.\ when• husband 
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T h e Complent . \n~·Ler. This extraorclinar,· fish ( I.nsio~na t hus sac."costontn) is 
proYi<le(l ,,·ith rod, line. bnit nn(l hoc•ks. 

ends and wife begin ·. The undersized 
male, sightless, without fishing line or lure, 
with toothless mouth closed in front so 
that he merely breathes through slits at 
the sides, and with his alimentary canal 
reduced to a vestige, is nourished, like an 
unborn baby, by tho blood of the female. 
His only duty is to ensure the continuance 
of the species when the time comes for 
the eggs to be laid. One or more of these 
" portable bridegrooms " may be attached, 
upside down or otherwise, to various parts 
of the head or body of the female. 
Betrothed in infancy when almost trans­
pa.rent, the ·e fi ·he. become blacker in 
colour as they grow up, doubtless as the 
result of pigment deposition replacing 
normal kidney functioning. Some ichthyo­
logical Katberine Mayo seems to be 
required to set thing· right amongst these 
dusky fishlings ! There is hope for some 
of them. Renouncing marital t ies, males 
who fail to attach themselves to a female 
develop into a peculiar t.ype of their own 

[A/te1· Tate Regan. 

which ha, until recently been believed to 
represent a distinct family, the Aceratiid::e. 

This extraordinary diversity of structure 
between tnale and fe1nale in one kind of 
animal is only co1nparable with that found 
in some of the lowliest sea-worms and 
barnacles. ,.rhe deep-sea Angler Fishes 
are unique among backboned animals in 
ha,ving dwarfed parasitic 1nales of thi. 
kind and unlike all other known creatures 
in having the 1nales nourished externally 
from th e blood-stream of the females. 

In t he group displayed at the 1\luseum, 
and clepirtcd at the head of thi ·· article. 
the largest exhibit is a life-size representa­
t ion of an Aretic species, of which t he 
dwarf male, a little over fotu inche in 
length, is attached to the body of a female 
ten times as long. The smaller exhibits 
show a dwarf male enlarged and sertio~ed 
to show its degenerate anatomy, wh1cb 
is fully explained on the labels a.ccompany­
ing them. 
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Some Australian . Wood- Destroying Insects 
BY NANCY B. ADAl\IS. 

\Vood :uul l e ncl cl:unagecl by ••W ltitt- .\-n'ts." T h e Jencl " ':ts ente n t h rcna~h to t·nnble ttw 
terut ites "to re:t elt t h e t imber fra m ec·,,·ork. 

THE subj~ct of t imber pests is of 
interest t o every householder, a . 
it is very often his lot to find some 

valued piece of furniture, or the woodwork 
of his home d::tmaged by " white ants " 
or borers. 

These little insects do not confine t heir 
attention to the season~,d wood found in 
buildings; smne species are a continual 
sotu·ce of anxiety to the t imber m erchant, 
since they attack living trees in the forest 
and green timber stack ed for seasoning. 
The exigencies of space, however, will not 
permit of further reference to the latter 
section, and only those p ests which con­
cern the property owner will be de. ·cri bed. 

TERMITES OR ((WHITE ANTS." 

The most serious pest s of t imber ar<' 
the Termites, popularly, but erroneously, 
known as " White Ants." The structure 
and habits of these ren~arkable insects 
~ave been described by Mr. A . Musgrave 
m a previous issue of the MAGAZINE/ 
and in this article i t is proposed to deal 
only with their depredations. 

1 )tusgravc: AUSTRAJ.IAN MUSEUM MAGAZUHl, i , p. 11, 1921. 

B 

[Photo.-G. C C/11tln11 . 

Pyrumiclnl NeJo~t of E ute rmeH pyrlforml~t nt 
Ca JH: l. or~. 

(Photo.-.1 . R. l t crlll/Q('Il. . 
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[ l'hoto.-G. C. Glutton. 

rr ermite::; may be rli vided roughly into 
two gToups, Eutermes and Coptotermes. 
The former are bush Lermites and do 
considerahle da1nage to rarilway sleeper~ , 
fences, and telegraph poles. Occasionally, 
usua1ly in dry weather, 1 hey will attack 
living trees. 

The me1nbers of the group Coptotermes 
are frequently found in buildings, where 
they destroy annually many thousands of 
pounds worth of valuable timber. These 
minute insects excavate beneath the surface 
of the wood v;tide fl attened tunnels which 
run pa.rallel to the wood fibre . There i 
no external traee of th P-ir r a,ages: a.nd 
very often their pre~-;enr·e is unsuspected 
unti l the thin outer shell of t in1ber collapses. 

Various preventive measures are now 
e1nployect. in the construct ion of buildings , 
the n1ost in1portant being the use of 
repellants and a re~dst~tnt timber known as 
Cypress Pine. 

Should an infesta tion be discovered, 
the following remedial measures may be 
carried out. First the nest or termitarinin, 
fron1 which covered pa~sa.ge-ways lead 
to the infected p01'tion of the hou~e, 
should bn found ; very often it is situated 
under t he house or over an old tree stump. 
The nest. should be destroyed and the soil 
near it saturated with coal t ar creosote 
oil. In America termites' nests are some­
tin1es loc·ated by plac·ing thin piece· of 

wood into the soil in several ph~f·es. 
'rhese Rticks are pulled up and exa,mined 
periocliml,lly for Rigns of termite,· . If t.he 
termitariun1 cannot be found the point 
a.t. which the inseetf' a.r e entPring the hon e 
·hould be located, a,nd the oil a.ncl wood­
work near the poin t of entry treated with 
creosote. Paris Green shonld be blown 
into the tunnelR in the infested timber. 
lf the damage is extensive the timber 
should be replacerl either '\Yith ('ypress 
Pine or treated wood. 

THE P O\YDl<;R-POf-;'1' BEETLE. 

'l'iny circula.r perforation. from which 
fine powder fall. nuty often be seen on the 
·urface of furnittuc and the wooden 

framework of house . These holes are 
made by one of two equally destructive 
timber pests, Lh e Powder-post Reetle 
(Lyctus brunncus), or th e Furniture Reetle 
(Anobium punctatttm) . 

The Powder-post .Beetle, a cosmopolitan 
pest, is a slender reddish brown in ·ect, 
which varies in length from one-eighth 
to one-fifth of a.n inch. The beetle 
deposits egg::~ in the pores of thr wood, 
and~ in a few days' t,iJne, from each egg a 
small grub m· la,r v<t emerges a.nd commences 
to feed . The larva. constructs narrow 
tunnels, which run more or le;'s pa.rallel 
to the gra.in of t.he wood, and, a,s it boreR 
its way through the t i1uber, it lea Yes 
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'l'imbe~ clnnuaged l.~,- tlu• F uJ•ni turt• Ut•t•tlt• 
( ,\nobHtm punc.>tatnna ). Pnrt o1' t h t• sur f a ct• 
has b t'en reJuo,·etl Jroua the ri~ht-haud sidt•. 

[ Photo.- G. C. Cllttl011. 

behind a n1ass of fin€' powder tigh t l;v 
packed in thf> t unnels . 

The larva 1nay carr y on i ts work of 
destruction for several 1non ths before 
becoming full grown, when it bturows 
nearly to the surface and pupates. The 
pupal stage lasts for several weeks, n.t 
tbe end of which tin1e the perfect beetle 
~merges from t h e pupal sh€'ll and bon~f; 
It ' wa,r to the exterior. The sn1all circuhtr 
perfora,tions in the snrface of infeste<l 
timber are the emergence or flight hol~s 
of the adult beet les, a n d ar€' the fir:;;t 
indication of the presence of borer.· . 
These beetles m ay <lepqsit eg·g~ in the 
l(ame timber or t r a n sfer thPir attention 
to sound woodwork. They die soon after 
emerging. Though the flight holes may 
he few in number the larvm 1nay ha Ye 
been working in the timber for a consider­
able time, leaving the interjor a crumbling· 
mass of powder concealed by a t hin extei'nl:'t1 
shell. 

The Powder-post Beetle confin e::; it · 
attention to t he sapwood of Australian 
hardwoods used for furniture and th e 
flooring and framew ork of houses. Owing 
to this fact li ttle sapwood is now u sed in 
building construction. Ratt.an furniture 

iH often cmnpleteJy de:troye<l by th~ 
ravages of this pest, which is thought to 
have been introdured into An~h·alia from 
the East in goodf' manufactured from thi~ 
material. 

If t imber is badly infexted it : hould IH' 
removed and replaced with re~ i ·tau t or 
treat.ed wood. Usually, however, it il'\ 
sufficient to treat th e tu1'ace with ereo~ot t · 
oiJ to prevent reinfestation: the oil mar 
be applied with a pra.y or a brush. Hmail 
articl es of polished or painted wood may hp 
t reat ed by injecting creo ·ot e in to the n'ig-h t 
holes with a small )Tinge. 'J'houg-h a 
ver~r effective repellant. agent. ('l'l'osul l' 
Rt.a.ins light ·tu•face: :o t h<tt , " ·Lien• di,. 
eoloration is undesirable. a mixlun• ol 
kf>ro 'ene anrl C'reo:ote rua ,. lw u:-.t>d. 
Kerosene or turpenti ne applie~l at freqm•nt 
interYals will act a,: a cl<'lerrrnt. Pal'a 
dicblor-benzene rli:~OlYNI in k<'ro~PilP ~~ 
a l ' O a.dvoca.ted. 

THE PURNI'l'URF: HI'~ETJ.E. 

The Furniture Bee tiP (.A.nobi um fllll lf'· 

tat'U,rn) is a small dull brown inx<><·l ahout 
one-eighth of an inch in IPngt h. ht·mul<·r 
a nd more ronndecl in shap<• I han t h(' 
Powd~r-po: t Beetle. Tlw l>I'Ot ho l'a' ut· 
first body segment o verla ps ;.m d hi cl t>s t h •. 
head in front and from 11w ~ iclc• Ion~ ' Ji~(' 
a litt le hoorl or bonnet. 

The eggx are la id in c·rrtc·ks in 1 h<• ~tll'f<H'f' 
of ti1nber and the larvre btuTO\\ iJ'l'<•rriJI:trl \ ,... . 
t hrough 1 he wood. riddling t h<· intPrim· 
with a network of t unnC'ls. The• adult 
beetles emerge from fligh 1 holc·s :-.itui l:ll' 
Lo those made by the PowdPr-posl Hf•f•tlt·, 
and may be een crawling or "·' ing about 
the hou ·e from about Oc·tolwr to .Jan11an 

The Furni ture Beet lC' has a rl<•f·idl·rl 
preference for \ery dry wc•ll c•a-.ont·d 
t imber, ;:1.ncl in Englancl Ita: dr-.t m.vl'd 
many of the olcl ancl n tluahl c• wood 
carving~ in chur<:he~ and c·:-tthNlr<tk fn 
_\ustra.lia these bePtles arr oftc·n fo nud 
in old hou:e: ancl anfiqtw fnnuttm •. 
K ew 7Jeala.nd white pine an cl olhc·r .... on 
woods are a l o su:(·{'ptiblt· to <11 tac·k. ;tnd 
artjrle: of kitchfn furnitur<· ar<' frNtlff•Jtlly 
:-;een riddled with little ronud holl'~. 

The Death-watch Brf'llt> (X r.tt!fJ/JUim 
rufov illos?.m~t), commonl~ nwt '' ith in old 
house:-; in Enghtnd, h<'longs to thP sanH· 
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1. The Pow<ler Post Beetle (Lyctus 
brunneus). 2. The Hoop Pine Dnt•resthl 
( Prospl•eres moesta) . 3 . T he F urniture 

B eetle (Anobium t•nnctatnnt) . 
[N. B. Adams. del. 

family. These litt le beetles when burrow­
ing through woodwork tap rapidly against 
the tunnel walls, making a distinct ticking 
sound. This call note, which is repeated 
at frequent intervals, has given rise to the 
curious superstition that the ticking pre­
cedes a death. The Death-watch Beetle 
is often found in the oak panelling of old 
houses. A few years ago the entire ceiling 
of Westminster Abbey had to be renewed 
owing to the depredations of this destruc­
tive insect. This species does not appear 
to have been introduced into Australia. 

The remedial measures suggested for 
timber infested with Powder-post beetles 
will be equally effective for eradicating 
the Furniture beetle. 

" SHOT-HOLE BORERS." 

" Shot-hole Borers " comprise several 
species of beetles belonging principally to 
.the genera Platypus and X yleborus. The 
commonest one, Platypus omnivo'rous, is a 

sn1all elongated cylindrical beetle, dark 
reddish brown in colour. These insects 
bore circular tunnels straight into recently 
felled trees or timber stacked for seasoning. 
Eggs are deposited in the burrows, and the 
adult beetles, as well as the larvre, live on 
fermenting sap which forms a fungus on 
the walls of the tunnels. No actual 
weakening of the timber results, since the 
beetles leave the wood as soon as the sap 
dries out and the larvre die in the burrows. 
vVhen the pin holes n1ade while the 
tilnber was seasoning appear in articles of 
furniture they are often mistaken for the 
en1ergence holes of wood borers, and cause 
unnecessary worry to the householder. 
The perforations made by "Shot-hole 
Borers " may be distinguished by the 
absence of powder, and often by a dark 
stain round the edge of each hole due to 
the presence of fungus. 

OTHER TIMBER PESTS. 

Borers which attack living trees cause 
great loss t o the timber merchant but do 
not usually t rouble the householder ; 
Wood Moths and various species of beetles 
are the chief offenders. The adults deposit 
eggs in crevices in tree trunks, and from 
these eggs grubs or larvre hatch and 
commence t o tunnel through the living 
tissue. Some of these larvre, particularly 
those of the vVood Moths, are large and 

Section ot n tuJuael exc•n ·ate(l b y the lar\' ta 
oJ: Alnbeodontus tris tis iu Ne·w Ze:tlund 

Rhull Hooring· ( ltiglaly mngniftetl). 
[Photo.-G. C. Clntto1~. 
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fleshy, and measure ~-;everal inches in 
length. rrhey. m ay Jive for SOllle years 
before changmg resp ectively int o t he 
adnlt moths or beetles. Usuallv when the 
trees are felled the grubs die " but sotne 
species live for several years aft~r the wood 
has been seasoned and n sE>d in t he construc­
tion of buildings. An iridescent black 
Jewel Beetle, the Iloop Pine Buprestirl 
(Prospheres moesta), has been known to 
emerge from large circular holes in the 
wall timber of houses. Ambeodontus tristis, 
a small long-horned beetle, was recently 
found crawling frmn t he floor of a house. 
On removing the damaged timber t he 
wood was found to contain seve1·al lono· >-> 
tunnels the walls of which were n1arkecl 

with delicate curved ridges gnawed by the 
larva. These occm·rences are rare, the 
resulting damage is negligible, and the 
beetles will do no further harm. 

For fur ther detail concerning· t he. e 
insects the reader is directed to the fnllo,Y­
ing articles : 

C. French , junr. , Ful'llitme and Timber Boring 
Insec ts, Journ. Dept. A yric., Vict., April. HHS: 
Charles J. Gahan, F'urniture Beetles, B ritish 
Museum (Natural History ) E conomic Series N o. i7 
(Second Ed.), l925; T. C. Roughley and :\I. B. 
Welch , Wood Borers Damaging Timber in AustJ·tditt, 
Technological Museum, f:Jydney, Bull. N o. 8, 192:3 : 
Dept. Agric. N.S . W. Insect P est Leaflet.<~ S o. 17, 
Gurney and Woodhill, White Ants: Wood Bor·or·s. 
D ept. Agri c. N .S . W. Insect Pest Leaflets No. 21 : 
W . vV. Froggatt, Forest Tnsec ts of Austl'llliu; 
Fores t Insects and TirnbPr Borers. 

Notes and News 

Dr. H. Lyman Clark, of the Museum of 
Comparative Zoology, Harvard University, 
)fass., arrived in Sydney on 22nd March 
to continue his researches on Australian 
echinoderms. On the 31 t he sailed for 
Lord Howe I sland, accompanied by .lVIr. 
A. A. Livingstone, of the Australian 
Museum staff. Dr. Olark regards Lord 
Howe I sland as an impor tant part of the 
Australian r egion, so far a s the study of 
the Echinodermata a nd the marine f~ntna, 
in general are concerned. 

.,. ,. * * 
..,. . .. 

:Mr. Alan H. Coltard, .lVI.A., of the 
Oxford School of Anthropology, visited 
the Museum in J anuary and inspected the 
ethnological collections. 

* * * * 
In February, Dr. C. Anderson accom­

])<"t;nied Mr. W. E. Schevill, of the Harvard 
Australian Expedition, to the Wellington 
Caves where a representative series of 
the r~mains of the extinct marsupials 
found in the cave ear th was made. 

* :!: * * 
Dr. J. S. MacJCay, Honorary Conch­

ologist, National . Museum , .Melbo_urn~, 
who is specia lly Interested 1n chtton::;, 
visit(\d the 1\'Iuseum in March. 

The Pre~itlcnt, Mt·. F. S. Mauc'<', and 
Professor '". J. Da kin, D .Re·. ha ,.e lwcn 
elected to represent the ")lu, eurn on tlw 
Council of the 1\ ustralian and S ew 7Jealancl 
1\. . sociation for the Ad ,·ancement of c·i<'tlC'c 
a t the meeting to he held in 'ydnry front 
August 17 to 2-! of 1 his year. 1\fr. m. lr 0. 
'l'roughton, of t.he M tt.•etlm sta,lr, wllo is 
H onorary SecrcLary of SeC'1-ion D (Zoology) 
will be glad to furni sh information n•garcl ­
ing the Section to anyone in.t <•r<>s iNL 
During the meeting paper: will 1><' r<•ad 
and lectm·es deliYerecl anrl:evera l int r n•s t­
ing ubj ect: for cli:cn:sion hav<• IH•<•fl 
·uggested, ·uch as ·· Biolo~( c·al Control 
of Pests," " Geographical Di~tri but ion of 
Plants and Animals," .. The Evolnt ion of 
Inst incts," " C'orrelat:on of t lw Upprr· 
Palreozoic Flora,s and F alLnas:' g x<· ur·­
sions to places of intere:t will hf' lwld 
during and aftrr the meeting. 

., 

Four lectures we• re rec·ently d<'l i verecl 
in the Museum to . tu<lent. of t he Kinder­
garten Tra ining College, namPly, on 
" Fossils " and " l\ian's ~illcestry," by 
Dr. C. Anderson, and on ·· The Australian 
Aborigines" ancl ".\nei<>nt gg~,.pl." hy 
~Ir. \\. \Y. ThorpP. 
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Obituary 
ARTHU R MILLS LEA. 

THE news of the deat h of 1\llr. Arthur 1\llills 
Lea, Entomologist of the South Australian 
Museum in Adelaide, came as a great 
shock to those who knew this energetic 
naturalist. For many years he has been 
an outstanding figure among workers in 
Australian Entomology, his colossal know­
ledge of the Coleoptera (Beetles) bringing 
him into touch with all collectors and 
workers of the group. To this great 
order, the largest of all the orders of 
insects, he devoted the labour of a life­
tin1e, and long ago he eclipsed the record 
of the late Rev. Canon Thomas Black burn, 
who had described 3,069 species of beetles. 
Mr. Lea, therefore, can be said to have 
described more Australian beetles than 
a.ny man in the world. 

H e was born in Sydney, New South 
Wales, on August 10, 1868, and died in 
Adelaide on February 29, 1932, leaving a 
wife and three daughters to mourn him. 

In 1892 he became Assistant Ento­
mologist in the Department of Agriculture, 
Sydney. In 1896 he was appointed 
Government Entomologist to the Depart­
ment of Agriculture, Western Australia , 
but in 1899 he resigned to becon1e Govern­
ment Entomologi t in Tasmania. While 
filling these posts he was concerned 
prinripally with economic entomology, 
but on his taking over the position of 
Entomologist of the South Australian 
Museum, in 1911, his work became almost 
exclusively taxonomic. H e was, however, 
Consulting Entomologist to the Depar t -

Dr. J . R. M. Roberh;on, who had been a 
Trustee since 4th July, 1913, died on 
12th April, at the advanced age of eighty­
eight. A short obituary notice will appear 
in our next issue. 

ment of Agriculture, Adelaide, from 1911 
till his death and, during 1924-25, he 
was on loan to the Fijian Government 
and carried out work on coconut palm 
pests. He had considerable experience 
as a collector in the field, and had collected 
in every State in Australia, as well as in 
Lord Ho we I sland, N Ol'folk Island, Fiji, 
Malay Peninsula, Java, Borneo, Celebes, 
and New Caledonia. It does not fall to 
the lot of every entomologist to have 
carried out so 1nuch varied work with 
such success in both economic and taxo­
nOJnic en to1nology. 

H e was a good friend to all ento­
mologists, ever ready to assist in the 
identification of specimens and liberal in 
the bestowal of duplicates, while the tyro 
in the field of entomology found in him a 
sy1npathetic listener to entomological 
sorrows. From all parts of the Common­
wealth those interested in entomology 
sent to him representatives of those groups 
with which he has long identified his 
name, such as Weevils (Circulionidre), 
Cockchafer Beetles (Scarabreidre), and 
Ants' Nest Beetles of all kinds, and which 
he described in the journals of scient ific 
societies. In truth one may select as 
epitomising his life, a few lines which he 
once wrote in t he autograph album of the 
wife of an entomologist, viz. : 

cc Beetles are n1y only ca.re, 
Beetles, beetles, everywhere." 

A.l\1. 

During Easter week twenty-five members 
of the Junior Farmers' Club paid ~ visit 
to the Museum, and were conducted round 
the galleries by members of the scientific 
staff. 
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The Way of the Wasp 
PART I. 

RY KEITH ('. ~!CKEOWN. 

TO the average person wasps or hornets 
are only spiteful stinging creatures, 
to be avoided at all costs, but those 

who take the trouble to discover something 
of then· ways will find themselves in a 
new and curious world, a world of strange 
life-histories and still queerer habits, a 
world bound to the wheel of routine, but 
in which one finds departures from 
that routine so unmistakably intelligent 
as to bewilder the imagination. 

In spite of the interest of the study of 
the social and solitary wasps of Australia 
it is unfortunate that so much of the field is 
still unworked, and t here are many sp ecies 
of which we know little or nothing regarding 
their life-histories and h abits, and in no 
case is our knowledge as complete as in that 
of many exotic wasps. Australia still 
awaits its Professor G. \V. and 1\frs. 
Pec.kham, whose book Wasps, Social ancl 
Sohtary, is a most fascinating record of 
the curious lives of many American 
species ; t here are few works of fiction 
~hat can compete with it for charm and 
mterest . We also still await someone to 
follow in the footsteps of J . H. Fabre, 
who wrote so entrancingly of the wasps of 
France. Although 1nany of his deduction 
are debatable, he stands unrivalled as an 
observer and recorder of the lives of 
insects. 

In the present article it is proposed to 
describe briefly the habits of a few of our 
wasps, and to indicate, if ever so inade­
quately, the variety and str angeness of 
their behaviour. 

THE S OCIAL WASP S . 

The true social wasps (Vespidre) ar e 
represented in Austra lia by several species, 
Ml of which construct their nests of wasp­
paper, a papier mache of finely triturated 
wood-fibre mixed with saliva, which fonns 
~ stout but light building material; t his 
IS worked into a mass of h exagonal cells , 
and the completed nests r ange in size from 

T h e ln r~(· n el'lt or the (; rt>~n riou ... Pnnt-r­
N<>st 'YnNtl (RhosmllcHu cnl>t> li ). Grently 
rN1nt•t•cl: the Ju•tual nel'lt nl eUI'lUr(>l'l about tno 

fe(>t in ] ('JI~t b. 
[ Photo.-G. C. Cltaton. 

about six inches in diameter in t he (•asc or 
Polistes, to a couple of feet in the communa l 
home · of Rhopali ilia. 

In the nest of Rhopal idi a we find la rg <> 
numbers of female~ throughout the year, 



in contrast to the members of the genus 
Polistes1 in which the nest is founded by 
one female, or queen, and in which the 
other female· or 1nales do not usually 
appear un til autumn. In the fir t men­
tioned colonies the social life is considered 
t o be in a more primitive state than in the 
latter. 

The larval wa~ps are cared for first by 
the queen and later by the workers, and 
receive individual attention and feeding. 
The food is usually masticated cater­
pillars. After the foundation of the colony 
by the queen the construction of further 
cells is carried out by the workers as they 
emerge, and upon them also devolves the 
protection of t he community- and well 
qualified they arc for the task , as 1nany 
pel'. ons can bear witnes. who have inadver­
tently disturbed one of t.he nests. 

THE SOLITARY W ASP S. , 
The solitary wasp: aT"'e mainly members 

of the families Psammo<ili~ridre, Eumenidre, 
Exeirid~, Ny:soniclre, Bembecidre, and 
Sphecidre . They are diverse in their 
nest.ing habits, some being workers in 
clay-the Mud-daubers-while others are 
miners, constructing tunnels and galleries 
in t he sand. 'l'hey store their galleries 
with t he paralysed bodies of insects and 
spiders as food for 1 heir larvre, their insect 
prey ranging over a variety of kinds, 
lepidopterous <;aterpillars, crickets and 
grasshoppers, and beetles, usually weevils, 
each specieH of wasp usually confining its 
attention to one family , and frequently 
to one species of v iC' t im. 

The mud nests are ma:terpieces of the 
bnilder's ar t ; here we have frail pottery 
objectR, resembling ancient amphorre, so 
fragile t hat a touch will destroy t hem, 
while other · are . tout lumps of clay filled 
'With c·e1ls, ·o hard that it. requires consider­
able effort to destroy them, but even in 
the roughest of t he:e the wall of the cell 
is plastered smoothly so that no harm can 
come to the tender larva through contact 
with the masonry. The burrows are 
usually enlarged inLo chambers, but here 
the larvre must lie upon the rough soil of 
the excavation. The clay nests are formed 
of mud, possibly mixed with saliva, and 
th e worker. are adapted to the handling 

A J>Jtl L 1 (;, 19:12. 

of wet clay, while in the case of the 
bturowing wasps t heir legs are stout and 
hairy and well suit ed to digging in the soil. 
As t heir name " Solitary 'Vasps" implies, 
each individual female has her own nest 
and carries on quite independently of 
any others of her kind which may be in 
the vieinity. 

The prey of t he solitary wasps is usually 
reduced to a paralysed or comatose 
condit ion by stinging. Wit h some insects 
one sting is sufficient to induce paralysis, 
but in others, where the nerve centres 
are more widely separa ted , several stings 
may be necessary . The object of this 
stinging the prey appears to be mainly 
to render t he victim immobile so that the 
young larva may not be injtuecl in its 
strug-gles, but also to ensure a supply of 
fresh meat to the growing waS}) grub. It 
is considered that the venom injected by 
t he wasp has a preservative quality, for 
it has been found that where insects have 
been stung, perhaps n1ore severely than 
usual, and death supervenes, decomposition 
does not set in for many days. Other 
wasps do not sting their prey, but kill or 
induce paralysis by crushing the nerve 
cent res wi th their jaws. This method 
appears to prevail where the food supply 
is renewed from day to day by the parent. 

The egg is usually deposited upon the 
body of one of the viet ims, but with some 
species which store up caterpillars, some­
t imes imperfectly paralysed and liable to 
crush the young larva in their wriggling, 
t he egg is suspended from the roof of the 
cell by a : lender thread . The P eckhams 
describing such an egg write : " 'Vhen the 
larva comes out the thread lengthens until 
the tiny jaws reach the food supply. 
Start le it ever so sligh t ly and the waspling 
retreats by way of its web, descending only 
when everything is quiet. For twenty­
four hours it retains this path to safety, 
and then growing bold, i t drop: down and 
feeds at its eaio>e." 

SENSE OF LOCALI'l'Y . 

I t was for long considered that wasps 
were possessed of some mysterious guiding 
sense which enabled them to find their 
nests unerringly, but careful observation 
shows that when she constructs a nest, be 
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~o('ality s!1ulies made by :a n ·a s1• (Sithex 
chnenmonulea). Upau~"l': a tlto"l'on g lt snuly. 
Lower: n hnst,· stucl y. c~ iudicntes site i-tf 

Ut'St. 
[ After P eokham. 

it clay cell or burrow, the female makes a 
very careful surv ey of the locality, flying 
round and round in close circles until a ll 
landmarks are impressed on the memory . 
The importance of landmarks t o the wasp 
has been proved by removing prominent 
w_e~d~, stones, or other objects from the 
VlCimty of the n est, and when they have 
been replaced so1ne distance away fron1, 
but in the neighbourhood of the burro,Y, 
the wasp will carry on the search for the 
lost nest in their vicinity . 

Experiments have also been carried 
out by placing sheets of coloured paper, 
with a hole in the centr e so as not to 
obstruct the passage of the insects, over 
the entrance to a wasp 's burrow : the 
wasps will at first bec01ne demoralized, 
but as soon as they have found the nest 
and become used to t h e paper, busjness 
will be carried on as u sual. When the 
colour was changed confusion again ruled, 
and by placing the original coloured paper 
some distance away from the nest it wa. 

found that the wasps went to it without 
hesitation and searched vainly for the 
nest entrance. This proves conclusive!-, 
tha t wasps retain a memory of the ur­
roundings of the nest and become confu ed 
immediately should they be altered to any 
great extent. 

INSTINC1' AND INTELLIGENCE. 

A hard and fast distinction between 
instinct and intelligence would appear to 
be impossible ; on the border line they 
merge into one another so that it is h<wd 
to say where one begins and the other end~. 

Instinct in wasps appears to be a omc­
w bat mechanica.l process, the insect going 
through a s~t series of action in rotation, 
and should 1t by any means be thrown ont 
of its regular routine it appears to be quilt' 
incapable of retracing it. steps, but nuu.,; l 
con tinue from t he point where it left oti, 
however useless circumstances may h<tYe 
rendered that action ; for example, if a 
mud-dauber wa p, which ha. ron tructed 
its nest and filled it with provi: ion~. 
arriv~ back to find it empty of i t contents, 
which have been removed in its ab en('(' 
it will not re-stock the cell, but will deposit. 
its egg in the ravished larder and meti C' u­
lously clo ·e the entrance with a plug of 
clay as though everything were in order , 
before going on to construct the next f·P II 
in the nest. G. R. Dutt, who studied the 
habit,s of Sceliphron rnaclraspatanum <~L 
Pusa, in India, once removed the cells of 
a nearly completed nest which onlv 
required covering with mud; tlw was]> 
had made two cell: and harl com nwnC'<'cl 
bring-ing mud t.o plaster all O\C'l' tlwm 

.\n•m OJihiln urnnria u s inl.!' a ston e to 11o und 
clo"·n t h e e:1rth o,·er hf'r n est. E nlarged . 

[After Perkha.m 
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when this was done. She however con­
t inued to bring mud and to plaster ilt. 
over the marks left on the wall until she 
had produced t~he same appearance as she 
would have hail the cells st.ill been there, 
a.pparent.ly unaware that 1 h<>y had be(ln 
removed. 

Instances of what can only be interprete€1 
as intelligence occur, however ; the 
Peekhams describe and figure an .Ammo­
phila. a ·and ·wa:p, u ·ing: a .·tone to pound 
down the earth over the entrance to i tH 
ne:L Their deseript.ion i "\Yorth quoting 
in full. 

" In filling up the nest she put her hea.d 
down jnto it and bit awav the loose earth 
from the sides, letting it f~ll to the bottom 
of 1 he burrow, and then, a fter a quantity 
had accumulated, jammed it down with 
her head. Earth was t hen brought fron1 
the outside and pressed in, and then more 
bitten from the sides. \Yhen, at last, the 
fi lling was level with the ground ·he brought 
a qua.ntity of fine grains of dirt to the spo1 , 
and picking up a. s1nall pebble in her 
mandibles, used it. a~ a hammer in pounding 
them down with rapid strokes, thus 
making this spot a· hard and as firm as 
the ·trrrounding ; urface. Hefore we could 
recover from our astonishment at this 
performance she dropped her stone and 
was bringing more earth. \Ye then threw our ­
selves down on the ground that not a motion 
migh t be lost, a.ncl in a moment we saw 
her pick 11p the pebble and again pound 
the earth jnto place \vith it, hammering 
now here now th ere until a.ll was level. 
Onee more the whole pTocesf) was repeated, 
and then the little ereature, all unconscious 
of th e commotion she ha.cl aroused in our 
mincls-tmconscions, iiHleed, of otrr very 
existen(·e, and intent only on doing heT 
work ctnd doing it well-gave one final , 
eomprehensi ve glance around, and flew 
away." Tl1is curious ~Lction has a.lso been 
observed a.nd r~C"orcled by other eye­
witnesse .. 

Perkins, quoted by Sha.rp, says that in 
\ i\T est .Afrira ('Ockroaches are stung by an 
Ampulex a.nd placed in confinement in 
some such .;pot as a key-hol e and in one 
case the Yictim wa · apparently prevented 
from afterwarcl: escaping by the wasp 
<'arrymg . ome heary nail: into the key­
holr . 

.Vt• ~;C s nt: P:t l H.· r-J\'t·s t ~\·n s v ( (•ulistes 
, ·:trinbilis ). A bcn·e : s idt• , ·ae " · s hnwiug 
m ethnd nf :t tt:t c lune ut. I.-o " ·e r: \ ' it•w f rcun 
uncle rnenth shon·inA" t•(' lls. Redtu·t•d : t lw 
:t (•t unl n t.•s C llH':tl' Urt-s n h o ut s i x iau•h (•s in 

d i :tm t.•t t• r , 
r l'ho to.- G. ('. Cl u tton . 

These two exa1nples only, ::;elected from 
many, prove that a ·wl:LSp is rapable of 
deviating from it usna l routine ancl making 
use of what ca.n only be regarded as 
in telligen<·e. 

'I'HE PAPE R- N l •i~'r WASP S. 

The paper-nest W<~sps are perhcL ps the 
best known of the Australian members 
of the family, probably from the fa<'t that 
by their aggressiveness and the potency 
of their .·ting, they foree themselve: upon 
one's notice. 

The commonest of the ·e wasps a.re 
Polistes variabilis a nd .P. 7wmilis, both 
yellowi: h-brown ~P('(· ies rli ·tributecl 
throughout. Australia. They both con­
struct a.n umbrella. or mushroonHiha.ped 
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P aJICr- Ne)ilt wa~)t lii (Polistt•s '\'ctriabil is). 
B uhar::;t-d. 

[ 1-.hoto.-G. C. Cltt tton. 

nest suspended fron1 its support by a 
thin stem. The fe1nale or queen wasp 
overwinters in son1e sheltered posit ion, 
such as a crevice in the hollow trunk of a 
tree, and when awakened fron1 her sleep 
by the warmth of spring, this sleeping 
beauty builds a nest eonsisting of a few 
cells only, of material which she scrapes 
from the weathered surfaces of fence 
posts or tree trunks with her strong jaws, 
and, mixing these wood fragmen ts with 
saliva, forms a tough cardboard-like papier 
m§che which is ideal for her purpose. 
In each of the hexagonal cells she deposit~ 
an egg, and when these hatch the mother 's 
work really comn1ences, fo~ t he ta.ryre 
have to be fed with the n1astlCated bodtes 
of caterpillars or spiders, with perhaps a 
little honey or other regurgitated food. 
When fully fed t he larvre spin a silken cap 
over the 1nouth of the cell and pupate. 
When fully developed, wasps emerge, 
and from this t in1e forward the queen 's 
duties resolve t hemselves into egg laying, 
for the newly emerged worke~s now attend 
to the work of the nest, feedmg t he young 
and the construction of new cells . A· 
the colony expands new cells_ ar~ added to 
the edge of the old nest, unttl, 1n t.he case 

of large colonies it ma~~ mea, ·ure up to 
six inches in diameter. The population 
of a wasp nest consists of the queen a.nd 
numerous worker , and later in the 
season, males and female \Yhi('h will pa.il' 
in the autumn, the male then dying ancl 
the fertile females hibernating, a8 tlwir 
mother did before them, to found frPsh 
colonies in the following ~pring . 

These wasps a.re exce:-:sively pngnaeious 
and, should one approa<: h the nest, en~ry 
wasp will face in thP direction of t hP 
intrusion, and .'ta.n1l upon tip-to<'. , as 
it were, ready to atta.c·k on tlw ~lighlP~t 
provoca.t ion-or ·om<'times withont it ! 
Owing to then' pugnaci1.\' ilwir study olYPrH 
considerable difficulty, nnless tlw twst 
happens t o be favourably sil natrcl onh-:id (• 
a window, where t.he ob ·en·cr h<ts n. l>tl tH' 
of glass or a gauze fly-screen brl WPPtr 

himself and the wasp.' · nnllN· I ht•se 
conditions t heir stucl5' beC'onws H l'asc· in ­
ating one. 

~\.nother curious paper-nPst wasp is 
R hopalidia gregaria a, ~-;ma ll hlac·k and 
yellow species whic·h (·onst I'll('( s Ion~ 
slender , cock', -<:omb- or linger-like rw~-; l s 
attached t o the support hy a 1-ilrn<lrr st <·m 
at the ·wide ·t pa.rt, f l'om whi(·h tlw rwxt 
gradually tapers · thC'se nc~ t s lll<ty (tl l ain 
a length of up to :ix indws. ~\ dmH'I,\ 
allied species is Rhopalidia cabf'ii, '' hi<·l1 
makes great ma.·:e.- of c·om bs <'cH'h para lie• I 
t o the other , and suspendNl fro111 t IH· 
roofs of cave: or frorn the : f rmx of t t'<'''~"- · 
Such colonies mnst c·on t a in <·norlltOII ' 
numbers of individual in.'e<"ls ; t h~ C'olouil':o. 
are perennial, and contain a. J ar~<· pro 
portion of females and tht•r<' is no HJwcinl 
individual which eoultl he (lesignatNI rt ' 

the queen. This stage of drYPioplliPil t 
of society in the:e IH'.' I :o; i : c·onsid<' r('(l 111 

be primitive. 

Tht: ~m:all G rt-~ariou~< P:ttler- \ {'' t \\ ll~"- 1 ' 
(HhoJilllicli:t c•aht> ti ). Rular~t"tl. 

[ !'h fl tl •. -r: r· f'l 11 1trm. 
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In the Haunt of the White Hawk 
WILD NATURE OF THE OT\VAY FOREST. 

By CHARLES BARRE'l''l', 0.1\'l. /'j. . 

U NEXPLORED 
country in Victoria is 
hard to find, but there 

are ar·eas that are almost 
unknown zoologically. We 
went to the Otway Forest 
cotmtry, whose fine roads 
are familiar to thousands 
of touri ·t s, with great 
expectations that w~re 
realized. For a large por­
tion of the Otway is forest 
reserve, and from Turton 
Pass, a favourite way for 
motorists, one looks down 
into gullies which remain 
today as they were when 
the first tree was felled 
in this wild region. 

Every day we left the 
open road to ramble or 
break a trail through tracts 
of "nnrliscovered" country. 
We went where the tourist 
never goes, ~tnd penetrated 
into nooks and corners 
that belong so exrlusively 
to wild nature that man 
is an utter tranger among 
t heir age-old ferns and 
still more ancient beeches. 

This Otway country is 
a home of the ' Vhite 
Hawk, a bird of prey 
which looks too beautiful 
ever to tinge its beak or 
claws with blood. A. 

"Setting." l'lr. Pescot t pinning h is d:ty's C:tlltu res iu :t 
s t o r e b ox. T h e nu t hor, s t nn tling. 

[Photo.-Jo7m Clm·1;. 

glorious form, moulded in snow and given 
life and wing , it might be the spirit of the 
Otway wilds, as it goes swiftly high across a 
gully or hovers between the sky's uncloucled 
blue and the green of a foliage sea far under. 
No memory of our excursion is more deeply 
etched than th is, the White Hawk on the 
wing above some un poilt gully. 

Som<"' ornithologi ts regard this b.il.'d 
a. a sub-species, but it may be only an 
albino. There are two forms of the Grey 
Goshawk (Ast'U1' no-vre-holland'ire), the one 
grey-plumagerl, the other white-our snow­
bird of the Otway . The range of the 
species is wide-fr01n New Guinea to 
'J'a: mania ; but, at least in its Victorian 
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ba.unts, the whit,e fonn iH a rarit.v. A 
grey bird will lllat~ vvith a w hite one . as 
happen., also, in t h e case of the dimorphic 
Reef Heron (Demign•tta sa&ra), t hough the 
two forms, one blue and t h e other w hite 
have be_en regarded b y a few b ird stnclent~ 
a. pecll1cally distinct. 

0nr. party was chi efly entmnological, 
the tnp to t h e Forest h aving originally 
b~en planned for one man only. The 
Dn·ector of the National Museu1n (Mr. D. J. 
Mahony) was sending Mr. John Clark 
entomologist, int o the Otwa.y wilds t~ 
rolleet insects and o t her " small d eer " 
for the :Museum. 1\Ir. R. T. l\L Pe ·cott 
(Entomologist, D epartment of AgTicult ure), 
took advantage of a good opportunity, 
as also, at Mr. (Hark's invitation, d id 
~Ir. F. E. Wilson, the well-known Mel­
bourne naturalist and t h e Wl.'iter of 
thi. article. lVIr. M a hony himself joined 
us later, and sp ent a week in th e w ilds. 

Our headquarters was a picturesque 
ol~l ~ut, belonging to t h e Forestr y Com­
r~r .. swn. :VVithin cooee of a fairly busy 
hrghway, 1t yet was secluded. We migh t 
have been at t h e heart of t h e Unknown 
in '· Tiger Snake Camp. " But fan cy could 
deceive only at night and while there was 
no ~affic on Turton's Pas::; during the 
daytm1e. Yes, we were justHi.ed in calling 
omselves zoological explorers, sinee we 
collected in many ·pot· where no n a t.uralist 
had been before u s. Result · arP the 
proof of t.his claim. The Musemn ha· 
been enriched b y t housands of sp ecimens, 
and among them will bP n1any t y p es 
"'hen the rolleetions have all bf'e>n workecl 
out. 

ANTS NEW 'L'O SCTENCK 

John Clark is the recognized authority 
on Austra lia n ants, and I have been in 
the field w ith no k eener en t omologist 
devoted to a specia l ty. My fr iend l1 a.s a 
genius for finding new species. \Vhil<' I 
cli,'cor-ered one novelty, a.n10ng- the emmet.. 
or ants his record wa~ nearly a scot·e ! 
Perhap~ the Otway has been his ric;h_e ·t 
field of di l)covery in eastern Austra iL<oL ; 
in the west he found a. ho.' t of n ew u.nL . . 
Besides their interest. a s unclescribed forms, 
these Otwa y ant. are int rig·uing-so.me, 
not all-by rf'a:on of t h eir <· lose reht1o~on-

Vh r e a toicus, :a c urious <·rustace:~n rt•s l ric tctl 
~~~ sou t lte rn A u str ali:t. 'f' n s naanin n n<l "t'" 

Zeal:~ncl . 
[After GCO/JI'Cl/ ,'mitlt 

ship to certain New Zealand species. :\Ir. 
Clark's theory, which makes the Dominion· 
invertebrate fatma a relic of the <llH'ient 
Au ·tralian fauna, recei,'es supporL from 
his gleanings among the ants in t.lw Otwc.ty 
Ranges and t heir neig·hbour lowlc,md ' , 
The ·e an t- links between Au ·tralia and 
~ew Zealand, too, are in favo ur of 
\Vegener's drifting continents hypothe ·is. 
But I am getting beyond a field nalur':tlist 'x 
depth! 

Still another link must be rncnt ioned. 
It is in the form of an ugly, fa.~c·inali ng-, 
crustacean , of which I wa. lucky enough 
to find t hree specimcnl-! on t.hc <'\'crting 
of our arrival in camp. Going I o tlw 
creek to fill the bi lly, l OYert llt' nNl <1 

r ott ing log . 'l'he bi lly was flropprd, and 
down on my knees in the cle:tmp J wrnl, 
with a call to Cla.rk: '' ( ~o mr at Lhc 
double." ~rhree plump. clirt y-wh it c· 
(·reatnre ·, uot tllllike, in thr faint light 
of evening in t he gully, Lhc gr·u bs or <L 

g iant. cockeh:tfer, were the lil's t fruit :-. 
of our " exp erlition. " 

PhrNttoicus ! I kn<'w them at onc·c·, 
beca.nse I h<WC browsed O\'er tl11• fn•sh­
watcr crustacean fi r lcl, and had the· 
pri vileg·e of visit ing Lhc• ha.unt x of l'H r·c· 
Victorian -' P<'C'ie. wi th Proff':-.xor (L 1 ·~. 
~i eholl. . of t lw t:nin•rsity of P<·r t h, 
\Vel) tern ~\us t r·alia . et l<'ading ant !writ r 
on t he ' ync· ~tricla an cl ol her gt'Oil Jh. 1 ;1 
Au::;t l'a.lia. W("' ha.Ye two familie. or ft'hh­
wat !'1' crustac·ean" whic·h. lo quot c f>r. 
:Si(·holJl". <H'e pN·uliarly intcn•,f iuu-tlu· 
Phreatoicidre and the .Janirid<P. \\'it h the 
la. t ter, .-mall i. opocls, I a •1 not at Jll'<'srnl 
<·OllC<'rned, though the quaint litt}p.fauitilla 
pusillrr is fou111l in a'sotiation with Phantoi­
coidf•s. an inhabitant of th(· Oh' '' ·'· 
region . 
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Phreatoicus, like some other freshwater 
forms, is a " liYing fossil," a survivor 
of " t he ancient crustacean fauna once 
widespread in the southern hemisphere." 
It was almost thrilling to look upon these 
creatures, so unlovely in them selves, to 
see them in wha t has been the haunts of 
t heir race for, maybe, millions of year s ! 

New 7Jealand has three species of 
Pht·eatoicus, all being blind, subterranean 
animals. In Tasmania the genus, repre­
sented by several species, is commonly 
found associa ted with still more primitive 
forms-Syncarids. In the year when the 
Great W ar began, a species of Phreatoicu.s 
was found in South Africa, upon the 
summit of Table Mountain. OuT odrl­
looking friend, whose fi rst appearance 
caused a billy full of water to he spilled, 
ha,s an assortmen t of allies, you see, in 
severa l countries, and is notable in more 
ways t han one. 

In deep , moist Otway gullies and also 
in the fairly hard and dry ground on t he 
spurs of t he range, we collected m any 
examples of Phtt·eatoicus. I t lurked, too, 
among fi lmy ferns, moss, and hepatics. 
A burrowing creatuTe, it has, at least in 
many cases, lit tle pools at the bottom 
of shafts in the soil. W e had to dig for 
some of our specimens. 

P tJtt·ipatus was reported to be p lentiful 
in the Otway, but though searched for 
every day, was not discovered until we 
had been in i ts haunts for a week . Then , 
the " bag " consisted of t hree specimens 
only . This wonder animal, which might 
be mistaken for a caterpillar by the 
uninit iated, is among the most elusive of 
living t hings. ' Vhere it really is not 
r are, the collector may obtain very few 
specimens, search how he will. This is 
n1y experience in Victoria, and may not 
app ly, for instance, in W estern Australia . 
P eripatus is puzzling. I t was regarded 
by Guilding, who established t he genus, 
over a cen tury ago, as a mollusc, and its 
antennre are rather slug-like. But wha t 
of the animal's many " legs " ~ I t is 
liberally provided with paired appendages, 
each wi th its pair of claws, and all as alike 
as two peas. The jaw-claws, by tbe way, 
in t.heir essentia l points, are similar to 
t hose of the feet. But a whole page would 
b e needed for a deta.i1ed description of 

this anoma lous, lowly-organized creature, 
sluggish and b eautiful, wit h velvety skin 
and eye· whirh a re gems. A girl might 
envy Peripat7ts it · " complexion " ! There's 
a lovely b loom on the skin of this .AJ:th­
ropod, which has features unique among 
t he Arthropoda and cla ims thereby inclu­
sion in a not her group- the vVorms. P eri­
patus, as Sedgwick expressed it, ''stands 
absolutely a lone as a kind of ha lf-way 
animal between the Arthropoda and 
Annelida., 

Oan vou wonder t ha t we devoted long 
hours to the quest for a creature so distin­
guished ~ My first P eripatus was dis­
cover ed by chance. I t tumbled from a 
handful of golden-green moss which I 
was siev ing for minute land shells and 
ants and fairy beetles of the sorts that 
frequent mos~ . I ts skin was delightful 
to see and to touch, sof ter and more 
b eautiful than velvet. N o ot her creature 
in the world has a skin of finer texttu e 
than that of the lowly link between two 
groups of the animal kingdom. 

LURE OF THE LAMP. 

At nigh t , t he big white sheet of canvas 
was outspread, in t he forest, on t he high­
way, or on the upper slope of a gully. 
A 300 candle-power lamp was placed on 
the sheet, and around this lUJ'e the ento­
mologist s crouched. Pill boxes and phials 
by the dozen lay handy to each insect 
hunter ; but , on most even ings a few 
would have sufficed. 

If insects wer e plent iful in t he shadows, 
they resisted t he hue of t he light , all 
but a sprinkling of sn1all m ot hs and 
beetles, lacewings and the like. This 
nigh t collecting was a failuTe, unt il camp 
was m oved down into t he settled lower 
country . But, as a mere obser ver, I 
enjoyed i t, wher e the roadway winds 
through Beech-land and the Country of 
Tree-ferns, nearly ten t imes taller t han 
a rr~an. The beauty and mystery of the 
gu llies was enhanced by a square of 
canvas and an oil-btuning lamp ! Com­
monplace objects 1n ay act as a wand, 
and open a window on romance. Late 
travell ing motorists were mystified when 
t hey saw us on t he roadside one night . 
What could fi ve ha tless men in camp 
garb be after , kneeling or . quatt ing 
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around a ht nlp on a 
sheet; a.ll inten t on­
nothing? P ercha nce we 
were regarded as holiday 
folk at a foolillh prank, 
or devotees of some new 
religion ! Tha, t we ex­
cited wonder is eer tain. 
There are still hosts of 
people quite ignora n t of 
entomological collecting 
methods; still n1any who 
~aven't a notion why 
rnsects should be col­
lected at a.n. 

Some men are so lack­
ing in appreciation of 
Wild Nature that they 
destroy life for '' sport '' 
or for " fun. " ']' ha t 
glorious white ha.wk i: 
in danger whenevei' it 
comes into view fron1 
the roadway or a ny place 
frequented much by 1nan. 
It is likely to be .-hot. 
I have seen t he snow­
plumaged for m suspended 
from a branch or ly ino· 

' I'">' red-stained and crun1pled , 
on the ground . Ga,ol 
should be t.he price of 
such " sport " ; b n t the 
vandals are 1 oo wary or 
too lncky t.o be c·a.ught 
in the act. 

Lurt• of 111<- L ight . .\ IWNt•d (li t•hart· Nhuwiu~oC lll (' tlwcl ur 
luriuJ.!; iuse<•ts at ui J.!;ht. ' l ' h(• lt111111 i ,.; :~00-c·:ancll f' fHI \\ (' r , 

[l'hoto.-('/la.'l. /1arn 11 

LIGHT. OF FAIRYLAND. 
'' Did y ou see the glow-worn1s down 

at Tm·ton's ~ " a farmer asked me one 
morning, when I went to the " Post office " 
for our mail. " There's heaps of them 
along the roadside." \V ell, not unt il 
we had been in t he district for over a 
week did the glow-wortns favour u · w ith 
a. performance of t heir only play, ·' Th e 
L1ghts of F airyland." The stage setting 
was delightful. Where a tink creek flows 
from the gloom of 1nusk-trees and beeches 
and ferns, to splash down a rock face 
three feet high and spr ead through a 
miniature frog-1narsh, at the p lace where 
touristg rest) and boil t h e billy , we sa.w, 
toward.· midnight. th e fa,iry la.mp · gleam-
. ' 1ng amici filmy fern. and mosr.; . 

'"r lw C'ffe<:t was enchan ling. ha,.,. 
seen lireflie: in the tropic·~ and a nwng­
tlH' pa lm.' of northern riYrr bru ... h€•:- in 
Xew outh \Yales. The glow-"orm:-. nf 
t he Otway gave a displa.r not less lwauti fnl 
than t ho:e produced by tir<>fl,\- hN·t l(·~ 
(spec-ies of A.typhclla aml Lncinla). \[any 
spedmen: were taken, and :\Ir. \ril-..oll 
hopes to breed out flie~ from t hi' lan·a· 
which : hone their light ~ at t ht> ·· Bilh· 
Creek " on Turton' · P a ·:-. . Th(· full tdt· 
history of few specie,' i: known, I hclit·vc. 

Our ~; low-worms, " grown-np. ·· at'P 

daint.y t wO-\\' inged fli<':-;. member" of ll 

small group of 1 he famil.'· :\Iyc<'tophilida· 
(t lw fungu:-gnat: and "haclP-mirlgl•:-- ). 
Tlwte ar<•, <H·c·onling to J >r. Till\ a I'll 
one hnn(lr<>cl ~\n:tralian 'PN·if's an1l t "~~ 
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hundred and twenty-five 
forms in New Zealand, 
of these gnats. 'f'h e glow­
worm specie. are included 
in the D iaclocidinre group. 
The Otway ·pecie~ prob­
ably j · uncle. cribed. The 
" worms " are . lender and 
elongate, but Yery ~mall. 
They spin webs, which 
gleam with beads of mois­
ture-perhaps spray drops 
from the fa lls near their 
"sta.ge." \Vebs, over the 
moss or in little crevices 
of t he damp rock, to 
which the larv~ are at­
tached, and where they 
make agile movements 
and glow ! It is one of 
the prettiest sight· in the 
bush. Did it not impres.· 
even a ma.tter - of - fac·t 
potato farmer ? 

\Ye were not the only 
tenant. of the old hut, 
originally built by timber­
cutters. It iH .. elrlom used 
nowadays by the Fore ·try 
people, but ha· animal 
visitors Ol' permanent 
tenants of man.v kinds. 
On the first. night, I was 
wakened by a gliding 
movement beneath my bed of bracken 
on the floor. A snake or a large 
lizard, possibly the former, for we 
had reason to name our headquarters 
" Tiger Snake Camp." C'opperhead · as 
well as Tiger ~; na.ke , are plentiful in the 
Otway country. 

:X ext \Vil ·on wa s <uoused by a small 
animal pattering acro -.· hi. forehead. 
:Xightly we heard little noi ·e and bad 
glimpses of a rodent 's bead, peering at n~ 
from nook~:; nnd C'ornerR over the fireplace 
and along the upper wall . Fina.Uy onr 
fellow lodger wa .. capt1u·ed, and proved to 
be an allied ra1 ( Rattns assirnilis). There 
was a familY in t.he hut : we heard the 
queer, almo' ·t mnsical Rqueaking of the 
baby rats when th ey were being fed. 

Thorean, at ~ralden Hut, bad more 
k ind .. of wild anima l c·aller,. and tenants, 
but none more intere .. ting than om·s at 
the OtwHy NlDlp. Among the birds waR 

tht-ir l":tir)·-Jamtl tlis11lny. 

[Photo.-Chas. Banett. 

the Olive Thickhead or \Vhistler (Paohy­
cepllala oli'raofa), whose song was eYer~rday 
music·. rt. is rare to 1neet with many of 
theRe bird~, at. le~ t~ in Victoria. There 
were sc·ore · of them around the hut. 

Balan<'e<l on the mid-rib of a tree-fern 
fronrl, l:iwaying gently in the gloom of a 
g·ully, waf; the daintiest bird home imagine­
able. A pair of Pink-brea ted Robins 
(Petroica rorl'inogaste1·) bad selected this 
site for 1 heir nest, a cup of green m os.· 
" eemented " with ·pider's-web and snugly 
lined with fern-frond down. Externally 
it was orn<.Lmented with silvery-green and 
blne-gTey lich ens. This is the second 
recent re<'orrl of a Pink Robin's nest in 
Victoria,. 'l'he species is rather l'are, and 
<.;onfineflt ,o Victoria and Tasn1ania,. Though 
loving t.he wild fern gullies, unvisited by 
man 1 he year round, t hese robins leave 
the Forest when winter comes, to live 
in li~;htly-1 imberecl C'ounh'y. :Many make 
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Geelong district their winter quarters and 
may often be Sf>en in the larger city gardens. 
This was the case, some years aO'o and 
Geelong may still be favoured. 

0 
' 

\Vhere the glow-worn1s spin their webs 
we found, on a shelf of the rock a nest 
of the. Flam~ Robin (Petroica ph'mnicea), 
a speCie which ranges from :r ew South 
Wales to Tasmania. This nest, formed 
of soft bark, and decorated with spider's­
web and moss, fr01n the logs round about, 
was only five feet above the marshy 
ground. In Tasn1ania, I h ave found 
many Flame Robin nests in somewhat 
similar place. and a1ong high-banked 
road ways. 

~'_Te came here at night., to the billy­
bOihng spot, in quest of froo·s which 
were plentiful. I noted fou; 'species 
a~o~g them being the quaint little Orini~ 
st~n~fe!·a, one of the co1nmonest frogs in 
Vwtona, and fa1niliar, a lso, around Sydney. 
~ the deep gullies very few frog. were 
discovered. I had faintly hoped for a 
new species, in this (zoologically) little­
kno":l part of the State, but was dis­
appomted. vVe did, however, obtain speci­
mens .of that typical Tasm anian froglet 
C. lr.ev~s, or rather, one of jts varieties. 

P1:ofessor F. \:Vood Jones, of t he Uni­
versity of l\1elbourne, is at present m aking 
a stud.Y of Australian frogs, and has 
many live one under ob ervation includ-. ' mg the splendid green Tree-frog (Hyla 
?Wnflea), not uncon1mon in garden ponds, 
m Sydney. Our specimens were captured 
for the Professor, and so were kept a live. 
Tobacco and jam t ins served well as 
temporary prisons . 

.As food for the captive frogs, I 
coveted some of \Vilson's crane-flies, 
but the entomologist was careful of hi~ 
" Daddi " ' es . 

Since I sent a small collection of crane­
flies to the great American authority, 
pr. 0. P. Alexander, some years ago, 
mterest jn these insects has been shown 
by everal Australian entotnologists. Fore­
most in collecting and studying the 
group is Mr. F. E. Wilson. H e has 
~he finest collection in the Commonwealth, 
Including many types. Ile has discovered 
over a hundred new species, a.nd worked 
out the life historie. of several. 

In the Otway RangeR, Wilson col-

lected about forty specie of ·' Daddie ," 
some being undescribed. 

Many of the Otway Tipulid are very 
interesting, but numbers are similar to 
forms common in the ea tern ranO'e ~ 
of the State. Individually, t he in e~t 
are very abundant, but the species are 
less numerous than a.nticipatecl in ' UC'h 

a district as t he Otway, with it hea ,.Y 
rainfall. However, we were collectino· 
during an exceptional period of dryue"~ 
a month without rain in tho~e ranges 
is almost a record. 

Of the four htmdred (approxilll<'ttcly) 
described species, the life hi. torie · of 
barely half a dozen An tralian crane-Oies 
are known. In an almol-!t impenetntblt' 
gully, where one of the Otway tn•ams 
rises, Mr. Wilson fotmd the larn-e and 
pupre of Austrolimnophila munifica, one 
of our larger crane-llie · a hand ·ome 
insect with black blotches on its t,mns­
parent wings. The larva liveH in, and 
feeds upon, t he bcn·k and rotting wood 
of stumps or logs. The pupal r<'LH<'S 
were found clinging to a log. 'I'hc lift• 
history of the species is now reconl<'d 
for the first time. 

Among beetl<'. · new to :·Wi() ncc iu t h<• 
Otway collection is a longicoru. rt. is p rob­
able that at lea t ten beeUe:, including 
several 1.iny weevils, will pro ve to hr 
uncle cribed. 

As botanist of thr .. <'xped it. ion " (I 
was cook, too, on occasion~:~) J devoted 
attention mainly to mo. se: and li vC'rwort s, 
lichens ancl ferns. In Otway gullirs g J'O\V 

several of the rarer ferns. T lw Blac·k 
Tree-fern (Cyathea merlnllari8) a rnonarC'l1 
of fernland, h~ts been Tec·onled from t he 
Otway Range but one i: luck.v inclrc•d 
to find it t here, and will not :ec it c•lsc­
whcre in Vjctoria. In N"ew ~<·a l and , 
of cour e, it i : a familiar species, attaining 
a height of more than sixty feet and 
bearing fronds over thirt~'"- . ix f(lc·t in 
length. It: range embraN•s Xew , 'outh 
Wales an<l Ta:mania, A ia and Pol_vnPHi~t. 

Of the lender Tree-fern (G. t'UllititlfJ­

hamii) we .·aw number:, during our ramhiC':-. 
and ·crambles in the gullies. 'onw 
examples were OYer forty feet in height. 
yet their stems were barely four inehcs in 
diameter. The Slender TTee-fern de. erve. 
it popnlar nam<'. In Xe'" 7J(•alan(l. wh£'r<· 
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it often is termed the 
" lVIaori "Fern, this species 
is common; it grows abun­
dantl y, also, in Tasmania. 
In Victoria. it is classerl 
among the rarer ferns. 

Among the midgets I 
found the R.are Filmy F~rn 
(Hymenophyll'l.trn ra?"Um ), 
growing on tree - fern 
trunks. I t is a lovely 
t hing , with pendant 
fronds, on capillary stalk~ . 
This dainty species is asso­
ciat~d with the Baron von 
"M ueller, prince of ... \.us­
tralian botanists, who col­
lected . pecimens at Apollo 
Bay (now a favourite holi­
day resort, which attracts 
thousands of city folk to 
the Otway country). In 
the Baron's day a trip 
through these range· was 
a.n ~tdventlu'e. 

Vi et oria's haunt of the 
\Vhite Hawk has a lesson 
for unwise governn1ent · to 
learn-if a government is 
ever teachable as regards 
forest conservation when 
the land is desired for 
closer settlen1en t . Many 
years ago large areas 
of the Otway Forest were 
thrown open for selec-tion , 

A.Jt uus tw il t g ull y or t lte Ohvny. ~lan Ju as n ot uta rre.l 1h is 
:U nster),iece of ~:atur<-. 

and magnificent stand~ of timber, chiefl y 
1\iouutain .Ash (Eucalypt'ltS r egnans) were 
destroyed. L\ heritage was wasted. 'J'o­
clay , hill~ and valleys are desolate. Bracken 
has conquered where noble trees, for 
cen turies, owned the soil. Settlers were 
ruined-after they had ruined the fore:t .. 

\Vhile agriculttue fiotu'ishes over wide 
areas, and more settlement in the Otway · 
i~ advocated by the Lands Department, 
fore try officer deplore the effects of an 
early Government':-{ policy, and are keen 
to hold what they have in this region and 
to enlarge the reserves. N attualists are 
with the Forestry people, and every 
attempt to encroach on the forest areas 
produce: '"igorous protest ·. S1uely timber 
is of mor~ Ya.hw than c·rop: of potatoe.·, 

[ Photo.-Chas. BmTet t. 

in a realn1 of our noblest t ree. I-Tappily, 
apart from the forest reserves, there is one 
of over 3,000 acres, known as :Mount, 
Sabine Reserve, which is safe from spolia­
t ion. The Tnrton's Pass runs through it, 
and in its glorious fern and beech tree 
gullies we did 1nuch of our natural hi ·tory 
work. This is th~ part of the Otwa;v · that 
visitor· from other States shonld sec. It 
is easily acces,·ible by motor-car from 
:lYielbourne, or by rail to Beech Forest and 
a. short road journey from that township to 
'l'tu·ton 's Pass. I commend the Otway 
l{;ang-es for an icleal bolidav. No pla,ce in 
southern Australia has ~ore of intere t 
and beauty to show a, nattue lover than 
thi · haunt of the wild \Vhite Ha.wk. 
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Snails 
BY JOYCE K. ALLA~. 

. 'nail is a worm of s lim e , and breedeth of slime, and is therefore a lways foul aud undean: 
a~d IS a mt:n net· s nake, and is an horned worm, and such worms be ~enderecl principallv in corrupt 
atr and ram. - 13at•tholomew (1535). · 

FR.Ol\1 t.he ~bove quotation, it is seen 
that snails were not regarded as 
shells by the earlier writers ; on the 

other band, for a tin1e so1ne even con­
sidered the1n insect s. However we now 

' know that they b elong t o the molluscan 
kingdom, al though differing fron1 the 
sea-shells in that they are terrestrial 
a,ir-breathers. 

They are distributed a ll over the world, 
and in con1n1on with 111ost n1olluscs are 
la.rger and more brightly colotued when 
living in t he tropics. The handsomest 
of the tropical ones live on trees, those 
patronizing t he ground b eing usua lly 
drab and lacking lustre. Two of the 
Ia.rgest land -snails in th e world are found 
in northern New South ' !Vales and southern 
Queensland. One of these, the Giant 
Snail, a typical snail in shape, over three 
inches high, usu ally hides away in dry 
weather in nooks at the base of giant fig 
trees; the Scrub 'l'urkey is its greatest 
enemy. The other, a solid, very flattened, 
almost circular shell, is found under dead 
leaves and stones or buried in clust ers in 
the earth. I t may be as much as three 
inehes broad , yet its con·esponding height 
is only one inch. The aborigines round 
Port Curtis use th e sharp edges of the 
broken shell of this snail to polish their 
pears, boomerangs and waddies. 
Almost similar in habits and life history, 

the different species do not var y to the 
great extent that 1nany in other families do. 
If one kind is studied, it gives a very good 
idea of the history of a ll the other land 
snails, and a fewren1arks on their habits and 
life cycle generally will not be an1iss . 
Snails have the sexes united, are vegetable 
feeders, though they do not r efuse ani1nal 
substance when necessary, and are found 
in woods and gardens, old 'valls and wood­
work, on mountain sides, by fresh water, 

---

) 
I 

I 

'l '·wo of tht> lar~<·st lnnd-sn~tilo; iu t ll{' "urlll 
nrt> founcl in En stern .\.uHtralin . .\ h H' t', 11 

t•ir<·ul:tr ll:ltte n t> d s p e<· i t-s ( Pt>cllnOj;O ra 
t•u nnin,::;hnmi ) " 'itb one e~f its "~""• tHHI 
ht>low tiH• Giau t S nnll ( Ht-tll t-ye lla falc·nnt"rl) . 

S li,.:-htly r etlllt't"d . 
[Joy ce K .\llan , tld. 

and even on open pla in: . l::ually tlw,r 
are nocturnal in habit, but Uwy rlo PlllPrg<· 
and wander about in moi:t weather, during 
rain, or when it is about to fal l. 

The snail animal i.· large and slug-like•, 
drab in rolonr with a tough ancl granula.tPII 
skin, and locomotion is performed h~ 
gliding along on a foot, broad ant rriorly, 
t apering to a t ail po. teriorl~. ~\ long 
pair of "V('ry s<>n. iti '<' tentaC"le..; bParing 
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eyes on their t~pex is canied anteriorly, 
with an inferior pair of t entacles below 
t hem. The whole body is covered with 
an exudant slime, and given off fron1 t h<' 
mantle of the anima.l i s a filmy substanc<' 
which seals the mouth of the shell, exclud­
ing an over-abundance of air, and thereby 
preventing unnecessary evaporation. T11e 
slimy appearance of the snail probably 
protects it from the attacks of birds and 
small mammals who feed upon it. The 
trail left by them is considered by so1ne 
authorities to indica te a homing instinct 
and by its m eans the snail is able to forag~ 
far and wide for food, rettuning to its 
sheltered abode after the hunt . Whet her 
~hi~ is true. or not I am unable to say, but 
1t IS certam that the snail does show a 
more advan ced state of intelligence than 
most molluscs. A spiral shell, within 
which it can completely wit hdraw, protects 
it . 

The life hi.·tory shows a well-ordered 
existen ce. With the fir st colds of winter 
the snails, which have been preparing 
for a long fast by feeding copiously , clust el' 
together , become sluggish and cease eat ing . 
E ach one then burrows down into a suitable 
hole dug by itself and lined with dead 
leaves and slime, a.nd closes the upturned 
mouth of t he shell with a calcareous lid. 
Thus pl'otected until the warm weather of 
spring, the snail performs no further body 
functions. I t t hen co1nes t o life, the lid 
i.· t hrown off, and growth r ecommen ces. 
Eggs are laid in early summer. These 
vary in number , from twenty to one 
hundred according to the species of snail, 
but about fifty is an average. The snail 
digs a hole w ith H foot, and the whit ish 
eggs about t he sir.e of a pea, are laid in 
cluster s in it . Each is en closed in a chalky 
she1l, upon which the baby snail is supposed 
t o ma,ke its first meal when hatched, 
between twenty to thirty days later. The 
: hell covering t he baby snail, whose 
gTowth at thi stage i very rapid, is at 
first transparent, delicate, and horn­
colom·ed, but .'oon hardens in the air. 
By autumn i t is quite large and well­
nOluished , and after a year or two reaches 
maturity . 

As far as is known, ·nails live for about 
eight yea.rs, but condit ions .un~er whic~ 
t hey live may lengthen t he1r life. I t 1s 

ltOIIIUJl :-;ih' t•t• 1-I[WOilN (Cnt•hl e:t l't•s) fuuncl in 
F.n,.dnnd. 'l'hc ~"~t•ouus ''' t."Tt· Jtt:Hlc Hf hone, 
si h ·er o r u t her u•ateriHI ;nul " ' ("T(' s h n l'JH'necl 
a t Ollt.' (' Jl C) tu )li Ck f h t • S I HI iJ 011 t uf th e s lt e ll . 

I.Tn~·('e K . . \llan. del .• aftE'r 'l'~ylor. 

known however tha t a~ far back as 1774, 
' ' . t l smne " whit.e snails " after b eing m 1e 

cabinet of an Irish collector for at least 
fifteen years, can1e out of t heir shells when 
put in warn1 water , and in 1850, after a 
long sleep of folli' year s in t he British 
J\'Iuseum, an Egyptian Desert Snail " re­
lived. '' An experitnent after this was 
tried with o ther sn aHs hnported to that 
institu t ion from E gyp t, and they awoke 
a.fter six years sleep. 

Where t he English anrl European winters 
ar e so severe, t h e hiberna ting of snail::; is 
a great safeguard against the cold. In the 
t ropics, w her e t he sea sons are divided into 
practically dry and wet, t he snails are 
liable t o rever ·e their p eriod of activity 
and inactivity, ancl hibernate in the 
smn n1er and wa ke in the winter, as any 
sign of n1oisture or r ain will bring them 
out, or when an y rainy season is about. 

Though practically alt sn ails are edible, 
some are 1n ore suitable t,han other s: and 
H is about t hese an d t he comn1on garden 
snail that this art icle is n1ainJy wri tten. 

The Rmnan or 'Vhite Snail, on account 
of its large size anrl suitability, het. from 
t he earliest t imes b een the most -popular. 
It is eaten in all European countries, 
p ar t icular1y France, where the greatest 
numbers are consumerl annua,lly, in 
America and in England. P reviously 
inhabit ing t he area round th~ 1\fediter­
r an ean, the snails were first used a.s food 
by the Romans over two thousand year l'l 
ago, before t he t in1e of the wars between 
Pompey and Cresar. VVhen fresh countries 
were conquered by the Cresar s t he l-30ldiers 
int roduced t heir cultivation 'and a taste 
for th em , into Switzerlan d a nd provinces 
round the D anube. The Romans reared 
t he snails, gathered from the Mediterranean 
distTicts, in enormous quan t it.ies in moist 
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gardens or endo~ures c"'l!lle<l " Ooch lmtria '' 
01' Snail-fal'lllS. rrh ey fed t h orn OTI OTOW ino· 
regetation and bra,u soaked in wine and 
other rich food, which not only faH~ned 
and enlarged the1n but improved 1 heir 
tlaVOUl'. 

The culture of snails was in the n1iddle 
ages intensively carried on round Ulm 
in the Province of vViirtte1n b ero· and fron: 
this p la,ce !nillion~ were sent' annually 
down the n ver to Vienna and Austrian 
con:ents, wh ere t hey were eaten as fi sh 
rlurmg the Lent.en season as meat was 
forbidden. ~or this reaso~ they are even 
now eaten 111 large quant it ies in tha,t 
season, particularly in Catholic count rie .-, 
and snaileries a re establish ed adjoining 
many monastric. a nd convents. 

Snail diet was introduced int o Paris 
in th.e 18th century, and since then sn a il­
fa,rmmg has been exten sively carr ied on ii.n 
that country. vVine 1nercbants m aking 
yearly buying trip to Burg undy for wine, 
were obliged to t op at inn on t h e way 
~vhere .snails, gath er ed fron1 the neighbouT­
mg vmeyards, fi g ured on the m enu H. 
Impressed w it h the tasty dish es, t h ey 
returned home and a roused inter est in 
lhem t her e, until a coach journeying 
between Auxerre a nd Paris was commi ::;­
: ioned t o bring the first baskets of ·nails 
LO the latter place . Railways increased 
the demand for Burgundy sn a ils, a.s t h ey 
were called, and m arket.s . pra ng up in 
Italy , France and Spain, where sn ail-farm::; 
became as common a s in rna n y of t he 
Danube Provinces. 

France appears now to have the 
monopoly of t his t rade, and 1nillions of 
.·nails are reared t h ere a nnua lly for horne 
<·onsumption a nd for expor t .. 

SNAIL F .ARMS . 

'I'hey are grown in snail-fanns or ' · E sear­
gotieres," selected plots of darnp calcar eous 
ground enclosed with smooth boards about. 
a foot high, whi ch p en etr ate the soil for 
some distance and h ave a shoulder to 
prevent the snails burrow ing out. 1'\.bout 
10,000 snails fi ll a n area of 25-30 squar~ 
feet. 

Walks are m ade in the snailery, thel:ie 
being essential t o scatter food, and clean 
the pens , a s b it s of food a nd 1no ~ b ecome 
eovered with slime and other t h1ngs and 

'l ' Jte U ,OJil ll ll or "'V h ite ~ n ai l (Heli x tlll mutia) 
h:ts frum t h e t i-me of Ht P e n r l y ltom uus IH' t' ll 
tlte naost liOIHllu r ns foo cl. 'I' h e smn 11 h rn" n­
li[l}H!d wood-su:u l (Ht•l ix n ec• tlt oralis) is c•cw ­
siclert>cl ., , . so m e to h :n ·e 11 n ker 11:1\ c•ur 

t h n n oth t> r s Jtet•it>s. 
[.Jor<'e K .. \llan. tit I 

may e<:LLU:H~ disease among-si t lw .- nail :-~. 
During the hot wea,tlwr they arE' ~ prinkiC'tl 
several time a da y with wa 1 er. 'l'h<'.Y 
are f ed at stm et, thE'ir strongly <l e,·<· lopPd 
sen ·e of sm ell ena bling· them 1o rind llw 
food at nigh t when t hey are foraging. 
The arrangement· of a sna ilery m<1 y \';u~· . 
but t he funda.m ental iclea~ are t IH• ~<lii H'. 
' Vire and wire-netting are sonwt inH's ll ~('d 
in tead of board .. 

The sna il: are gat hE'n•c l by IO<·a t (H'opl <· 
in early spring in neighbouring \\ oods, 
when they r eceive a bout -1:~-HO c·c· nl :-~ a 
1,000, aecording to t ht• c·ondi tion of 1 he· 
shell. 11 wi ll be . een, to thf'nt at lc·a.-1, it 
is not <:l very profitable hnsines:-;, and is OJH' 

more .-uitable for c· hildren. The·.\ m·c· 
placed in one half of the .- nail -farllt, <llld 
about t hree mont hH Jatrr are lran sfc•JT('d 
to t he oth er half, whic·h hax bec•n d i' id C'd 
into mo. s-covered . quarc•s, b.\' boat·d :-~ a 
foot high. Their food is c·ahbagc•, lc·t file·(·, 
gTass, herbs, fTuit, potatoE>.- and bran 
mash, and after three month .- of I hi :-~ d ic·t 
t hey b ecome ...-ery fat, large, and gn·<·nish 
in colour. rrhey burrow from sighl into 
the mos; in the early autumn. wilh lht·ir 
mouth fac·ing upwards a ncl c·o,·<>rC'cl ''it h a 
hard lid. It is in this state 1 hc·v an• 
expor ted as they will keep alive and. fn·:-.lt 
for a ('Om!iderable t inw. The tlosNI sna ils 
bring a higher price (about J 'i franc·" a 
1,000), than th e open whic·h havr to !)(' 
used a t once. T he ~l ac· k :E'a.-on i. l><·t \\ ( '('11 

~'lay and June. the be.-t :eason c·omnwJH'(~~ 
in SeptemhE'r, a.· h)T that tinw thr :.nail:. 
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have been properly noUI'ished, and from 
about November to April the under­
nourished ones are sold mostly by grocers, 
wine- and pushcart-merchants. 

About two hundred million snails are 
disposed of in P aris during a season, about 
fifty tons daily. They are sometimes 
taken out early in the season, stored on 
trays in cool warehouses, until wanted for 
market, and shipped in a dormant state, 
packed in well ven tilated cases, sacks, or 
baskets, holding from 500 to 2,000 snails. 

On account of their glutinous nature, 
snails are easily digested and are very 
nourishing, and for t his reason rival the 
oyster, which they somewhat resemble in 
flavour. Like the oyster they are not 
eaten at every meal, but as an entree 
to a dinner or as a single meal. In a 
good restam·ant in Paris a plate of snails 
costs between 30 and 4:0 cents, and about 
12,000 of the cheaper variety are eaten in 
a cafe eluTing twenty-four hoUI'S. 

Befor(:\ being sent to market, some snails 
undergo preparation. Those from 
Burgundy are washed in flowing water, 
and 10,000 rooked at a time in salted 
water. The meat is removed, redueed to 
paste seasoned with finely chopped parsley, 
herbs, salt, pepper and anchovies, placed 
between thin slices of unsalted butter, 
and stuffed into the clean dried shells. 
The "Burgundy Snails" are then ready 
for market. Numbers ranging to 200 are 
shipped to privat.e consumers and to 2,000 
or more in wooden boxes to restaurants. 
All that, is nec(:\ssary when needed, is to 
hea11 them over a. hot fire and the snail-meat 
is then picked from t he shell with a two­
pronged fork. They are never eaten 
without the addition of condiments, and 
a ligh t wine usually is drunk with them. 

In modern Rome snail: are now hawked 
from door to door, and in otLer l\I editer­
ranean towns t IH'Y arc boiled with herbs 
in large iron <'anldron., in the main 
thoroughfares where they are sold to the 
poorer chl.sHeH. 1\ larg·e number are sent 
away annually f1·om snail-farms in Tyrol. 

'rhough the (lay is pa.st when they could 
be expected to have this same popularity 
in England, they are nevertheless eaten 
in la.rge qnantit,ies by the poor people, and 
a, eonnt.ry la .. ·s " ·as hea.rd to remark : 

" \Ve hooks them out the wall in winter 
time not summer ; and we roasts them. 
and when they are done ~pi tting they be 
adone. and I loves them dearly." 'I'he 
small · brown-lipped wood snail . i. the 
favourite in t hat country, and 1s con­
sidered more tasty than others. 

In America the taste for snails has spread 
also, but a lthough la.rge quantities are eaten 
daily, the sale is restricted to the J?OOrer 
and more crowded areas, and fore1gners 
are the main purchasers. 

Snails are at their best for eating during 
the winter, and before preparing should 
be freed of a ll slime. A few modern French 
methods of serving snails are here given. 

Snails a la Pa1·isienne.- Mix some finely 
chopped parsley and garlic with good 
butter. After removing the gut of the 
snail, replace it in the shell and fill the 
opening with the mixture. Cook for a 
short t ime in the oven, being careful not 
to allow the nails to t m·n over and allow 
the butter to roll out. Serve very hot. 
The gut is .·ometimes left in for fla,vOl.uing. 

Fried Hnails .-Leave snails in boiling 
water for about ten minutes, until they 
can be easily removed from the shell. 
Let them stand in a mixtm·e of equal parts 
of water and vinegar, flavoured with 
minced parsley, garlic, onion and shall? t, 
cloves, thyme, and a bay-leaf. Dram, 
dry on a cloth , and fry in bot fat. Serve 
with garnish of fried parsley after drainin~ 
on soft paper. 

There are many other method::;, varied 
by the addition of eream, yolk of eggs, 
red or wh ite wine, or portions of veal and 
chicken, and imitation snail-meat is some­
times put on the market in old .·bells, 
when nails are out of , eason. 

From earliest times, snails haYe been 
credited with excellent medicinal qualities, 
particularly in t he treatment of consump­
t ion and various pulmonarv disorders. 
.. \ famous physieian of Queen Eliza.beth's 
time says t hat for t he stra itnes ' of the 
lungs ann cold couo·h snails broken from 

~ ' . I the shell and sodden in white wine w1 t 1 
oil and ::; uga.r are verv wholesome. Another 
says, " for consumptive, take a spoonful 
of snail-sirup with everything imbibed." 
Snails are collected in the south of England 
for mal<ing a kind of SOU}) for tom·ist :-; for 
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this purpose. T hey are l:mpposed t o build 
up anremic and sickly p eople and in some 
countries are prescribed for ailmen ts such 
as asthma, eye-trouble, rheumatism, 
eczema. a.nd for soothing t he stings of in-
ects. An old recipe says : " Snales which 
bee in shell bea t t ogether with bay salt and 
mallows, and laid t o t he bottomes of your 
feet and to the wrist es of your hands, 
before the fit corneth , appeaseth the ague." 

Lupton, in " N otable T hings " [1595] 
says : 1

' Snails without their shells, or 
otherwise with their shells st amped and 
mixed sometimes with cheeselope or rennet., 
do draw out t horns, or an y ot her thing 
out of the flesh , t hough never so deep , if 
they be applied t o t he place." 

The Roman Snail is used as bait fm· 
eels in France, and t he slhn y matter left 
in the shell after the animal is extracted, 
mixed with quicklime, m akes a cement 
capable of resist ing heat and humidity. 

Though the market for the edible snails 
i o great , t he rearing of then1 is not very 
profitable. The demand for the R oman 
Snail became so large, that the au thor it ies 
in 1908 were obliged t o enact a special 
close season in Fran ce, t o preven t it.s 
becoming extinct. 

THE COMMON GARD EN SNAIL. 

Though alm ost as p opular as the Roma~ 
Snail for food t he common Garden Sna1l 
is considered 'a foe rather t han a friend 
by man. I t is hard to forgive them for 
the way they work havoc in gardens and 
fern-houses, devouring the young plan ts 
and tender shoots. They are aided in 
this desh·uctive work by a large oblong 
tongue carrying an ~normot~s number of 
~aw-like rasping teet h , son1et1mes as n1any 
as 20 000 teeth on a t ongue. Smaller 
than the R oman Sna il, the animal a~d. its 
shell is so well k nown that a descnptwn 
is not necessary. F rom being an Europea~ 
species, this snail has spre~d, either 
accidentally or purposely, t1ll 1t has n_ow 
become almost world-wide, and, being 
highly organized wherever in tt:odu.ced, 
it has not only survived , b ut mam tamed 
a strong footing and increased en orm o':lsly' 
until the combined efforts of nl an , brrds, 
and other pTedators have been unable to 

Rt>gardecl " ·itla mu c h clis h n ·our b t>eau se of 
its r sn ·u,.:;e s in gnrde n s , the corunaon G nrll e n 
Snail ( H e lix :tSJI<'r liln) is e at en by tht> 
Uel~·inns in Jlrt>fe r e n ct- t o tht> Romnu s nnll. 
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exterminate it . 'rhey live mo. tl.r in 
cult ivated areas round dwellings. generall~r 
in gardens, and are very partial to old 
walls, creepers, roots of tree , and old 
fence paling ·. E xcavations in the Carbon­
iferous Limestone rockii in ~orth '\Ya l~s . 
have a striking likene · to the ~hape of 
t his snail, which is credited witll nw king 
them. 

The Garden Snail i · Yery ~ trong, and it 
has been known to dra.g a load fi fty t inws 
it own weight . The mucus tra,c·k lt•ft 
in its progress is very pronounC'rd aud is 
111ade up of ·mall patcbe.- instead of h <'ing 
a smoot h line of slim~ . The homing Hpirit 
is well developed ; it will journPy a 
long distance, climbing hig h wall.· to sea rC'11 
for food and will return by the 1-\a mr way 
to its .·cttled home. 

ft i ; ealCn in Jarg·e quan titiPX in 
.France, Spain, and South \Vest of England, 
and in Belgium is pr(lfprrell to ot h<'r 
species. 

Year .· ago, slips of Jmper upon wltic·h 
this nail had c·rawled were Hold for a 
penny each in London a: a healin~ pla.-tt•r 
for wound.·, and in York:hire numb<'rs 
were collected t o manufacture a grren i. 1t 
ointment for curing corn:. ~ cckJacc. an· 
made by ·tringing them togC'ther, ancl tlw:e 
are sold in some English towns. 

In Australia we can .·ee how :u:c·rptibll' 
t his snail is to drought and rain, and 
thereforr it is difficult to form any drfini lco 
opinion as to when t h<'.\' hibernate, a~ a 
sharp shower of rai n wi ll often bring tlwm 
out however dead to out:ide agrnc·i(·~ 
t hey ma,y appear. l\Ir. II. • ·. Grant, of t hi. 
Musenn•, a keen ga1·dener. tells me lw 
not ices that t oward · the enrl of summP.r 
and early ~tutnmn they are more numrrou. 
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and destructive, and number · of baby 
snaHs are found clustering on old bits of 
board and palings. 

There are n1any patent destructives on 
the nlarket, which cause relief, although 
only temporary, if used in t ime before the 
rasping tongues commence their onslaught. 
A tame magpie round the garden is a 
great help, as practically all birds are 
enemies to snails. but a really good 

exterru inator is a Bhw-tongued f;izard. 
These can be bought for a few .'hilling.· 
in the city, make excellent pets and are 
part,icularly fond of a .·nail diet, being 
able to root round and find both snail!:! 
~bnd eggR. .An eye must be kept on them 
occasionally though, as like the pet 
tortoise they are inclined to journey intC> 
neighbouring gardtln · and re-appear street::; 
away. 

Notes and News 

During Bridge \\eek an exhibition wa.­
held in Science IIouse, to which the Aus­
tralian lVIuseum, in conjunction with t.htl 
Sydney H arbour Trust, contributed an 
exhibit Hlustrating the ntvages of marine 
boring organisms. A report on the 
de: tructive work of mollu ·can and crusta­
cean borer: in Port J ackson, and suggested 
means of combating their attack., ha been 
}Wepared by :Jies r ·. T. Iredale and F. A. 
McNeill of the Museu m staff, in co­
operation with Mr. R. ~\. Johnson of the 
U a.rbour Tru t staff, and is now in course 
of publication. This r eport is the fruit 
of several years' observation and research 
by the:o offi<'ers, ancl already con iderablc 
benefi t ha· been cleri ved from ·uggestion: 
made as a resuJt of this work. 

... . ,. ... ... . .. ... 

During the Royal Agri('ultural Society'~ 
Show a,n exhibit of venomous snakes and 
:;;pidcr:-; was arra.nged by Mr. J. R. Kinghorn 
of t he Museum ·taff ; count.ry vi. itor to 
the Show were greatly interested in tbe 
exhibi t . ... ..• ... . .. 

..-\ <.:ase containing Bird: of Paradise has 
been :Hldecl to the :i\Iusenm exhibits. 
Thi s c~tse has a batkgronnd of black 
V(' h"Pt, again ·t whieh the brilliant colo1us 
of tho~o beautiful hird · appca.r to great, 
c1d vantage. ... . ,. ... ... . .. ... 

Brigadier-Gener<tl \Y. Il. Evan ·, late 
of t he Indian .Army, a keen :tudent of and 
high authority on thr Ifesperiida- or 

Skippers, a large and i1nportant family 
of butterflies, hal3 been working at the 
Museum in co-opera tion with Dr. G. A. 
Waterhouse, IIonorary Entomologist. 
They have been able to clear up many 
ob. ctuities and difficult ies which have 
impeded a clear understanding of this 
family, which i largely repre ented in 
Australia . On his return to England 
Brigadier-General Evan will work at the 
Brit.ish Museum. 

* * * 
... ... 

rrhe craze for goldfi sh and other aquarium 
fishes is now at its height, and some 
beautiful exa1nples of fi he ·, water-plants 
and ani1nal and aquaria were seen recently 
at the second annual exhibition of the 
Aquarium Society of ew South \Vale· . 
Appropriately enough, the Technological 
lVIuseum, Sydney, ha. just published " The 
Goldfish in the Ilorne," by Mr. '1' . ('. 
R.oughley, an excellent and well produco<l 
brochure for which there is a great dema.nrt. 
'l' he price is only one ::;hilling, and it ·honld 
be in the po . e · ion of every aquarist . 

~­·~ 
... ... * * 

:NI~'· J. S. Fa.lkinder, Falmout.l t, rl'as­
manta, who is keenly i.ntere ·ted in rra,r-;­
mania.n and Austra lian stone iinplement ', 
has been on a lengt,hy vil3it to Sydney, and 
has spent smne t,in:w at the :Mu eum 
examining tbe collections. From l\Ir. Fal­
k inder we have at~ various tin1e~ rercivC'<L 
valuable example::; of '1'<1. manian : tone 
implements. 


