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The Lyre Bird at Home. A habi tat g r oup r ecently installed in the Australian Museum. 
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The Lyre Bird at Home 
A XE \\ GA LLE R Y GROC P FOR THE ".\It'" Er.:\1. 

BY J. H. KINGH ORN , C.l\1.Z.S. 

THEH E are number · o[ p eopl e who 
have seen Lyre Birds in their na. t~ural 
.·tate, a ncl there are ma ny w ho may 

ha Ye heard but not seen them, but t he 
great m ajoritr kno\\" them onJ}~ by na me, 
photograph~, or ot.her iJln ~ tration .·, and 
it i.· mainly on a<·<·otmt of this tha t a new 
a ncl b ea utiful habit at group, showing the 
f<~male at the n est and t he male in full 
display, haH been added to the a ttract.ions 
of the :Museum. 

rrhere are two specie of L~·Te Birds : 
tlw Superh, whic·h inhahit !'l the <·oast a l 
disl.rict s of New South vVal eH and !'lou t b­
eastern ViC' t oria , and the Albert, from 
n or t h-ea. tern S ew , 'outh '\Y<t les a nd south­
ea,st ern Queensland, while a Yariet.v of t he 
Superb known a .· Prince Bdwanl 's Lyre 
Bird wa: obserYecl by Mr. A. H. Chi. holm 
to inhabit the granit e belt n<'ar Stanthorpe, 
Queensland. 

'Phe Ly re Bu·d h as b een very aptly 
de. cribed a.' the prince of mocking birds, 
for its rep ertoire of <·all :eems to b e a lmost 
unlimited, among tlwm being t he .. creech 

of t he c·ockatoo, the songs of t he butcher 
bird, \>V h i: 1.ler a nd ma.gpic, t.be sq nealing 
of young foxes, the grinding a nd rutting 
of a saw mill. Ma~~be yon ltaYe heard him 
in t he jungle in the early morning, perha p · 
a lso y ou ha,ve watched him dancing on 
hi. da nC'ing mound, and seen him showing 
off to his admiring mate. who often 
in the brack en only a few yards away 
a.ppears t o t ake no notiee. There she is 
engaged in sc·ra t ching for in:cC'ts and 
apparently lmconterned, b ut n o dou bt she 
a lways has one eye J)romlly ''atching bim. 
'!'hough the mal<' ~tppeaJ'H to be completely 
wrapped up in his danc·ing, his mimicry, 
<l ncl di. play of p lumage, his senses are ever 
on the alert, as are t hose of all creatures 
born in 1 he wild, and any slight rnovement 
of the obser ver, the tiniest sound, which 
i · perhaps almost inau dib le to the lnunan 
ear~ is in: t antly t,ransmit t <'d t o the delicate 
senses of t.he bird and awa.y he goes. 
You m ay follow him for miles along bis 
well-worn t rack. , you may get a gJimpse 
of him ~l s he flit s from mound to mound , 
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Male Lyre Bird in display. T h is s pecimen , one of t he figures in the group, was moun ted b y th«: M us«:u m 
taxidermis t s in the fi e ld . Con trary to the p o pular idea this is the posture a dopted w h en d1sp laym~. 

· [ Photo.- C:. ('. C'h1tto1t. 

with a cackle here or a call there, but 
you ha ve disttubed him and might as 
well go back to camp and come again 
tomorrow. 

So much has been written and written 
so well by ot her s about. t his wonder bird 
tha.t t her e is nothing I can add . 
Mr. A . H. Chisholm, in " Birds and 
Green Pla.ces," tells t he whole story as no 
one else can ; MT. Tom Tregellas has 
writ ten his m emorable obsen 7a,tions in 
" Tbe Emu "; Messr s. R. T . Littlejohns 
and S. A . Law1·ence t old of their experiences 
in " Birds of Our Bush " ; while quite 
lately Ml·. K. A . Hindwood wrote of him 
and figured him in thi~ M AGAZINE, and 
there are many ot her accounts both in 
books and in t he d c.tily pTess. You can 

learn a lo t by reading, but you 'Will never 
know the bird until you have succeeded 
in seeing and hearing him in t he bu.·b .. 

To obser ve him y ou must study biS 
movemen ts, learn of his runways, the 
posit ion of his dancing and scra tching 
mounds, and you must learn to cra'ivl on 
t he ground like a beetle and wriggle 
a long like a . nake; but abo ve all you 
must have plen ty of time and pa.t ience. 

THE DANCING MOUND. 
T he da ncing mounds are elevated hillocks 

of loose ear th sandy loam, leave.·, twigs 
and other debris common to the under­
growth, and m easure from t hree to ten feet. 
across and up t o about two feet in height. 
These a re made by the biril. among the 
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bracken or low scrub and heath along 
the foot of a gorge or t he side of a hill 
in the forest areas, and are connected 
by runwa.ys. Dancing mounds are often 
referred t o as scratching mounds or 
scratching grounds, and, while the former 
may ha.ve evolved from the latter, the 
scratching ground is not always used 
for display. Many of the scratching 
grounds are merely dining rooms, where 
t he debris of fallen leaves attracts insects. 
\iVhen scratching and searching foT food 
the Jyre bird reaches well forward with 
one foot and gra.sps a claw full of debris, 
which is more or less rolled backward, 
thus uncovering the much-sough t -after 
worms, grubs and other succulent food. 
If the bird scratches in a circle, facing 
outwa.rd the while, a mound may be 
formed, and so we can understand the 
formation of dancing areas, and, if the 
bird takes a particular fancy t o any one 
mound, he might makf' it a permanen t 
dancing mound. 

NESTING. 

The nest, which i: constructed during 
the winter months, is a dome-shaped 
structure composed of twigs and sticks, 
in the middle of which is a snug chamber 
made of grass roots and fibres, and it is 
in this that t he egg is laid and t he young 
hatched. The egg is a dark purplish brown 
covered with darker :pots and blotches. 
Only one egg is laid for a sitting, and 
even that is not ver y carefully guarded 
by the parent bird. Sometimes it is 
deserted by the female for days at a t ime, 
though maybe she sits on it at night . 
Often the egg has been found to be quite 
cold, though this does not appear to affect 
incubation, provided the period of desertion 
is not, too long. Incubation has been 
set down a,t periods varying from six to 
eight weeks, but in t he majority of cases 
it is nearer six. 

THE GROUP IN 'l 'HE ~IUSEUl\I. 

The gallery group con tain: a. male in 
display, a female, neRt and egg in natural 

surroundings Tepresenting a portion of 
French 's Forest, and already comments, 
both complimentary and otherwise, have 
been made regarding it. Of adverse 
crit icisms only thi·ee are worth considering, 
and I could not do better than t o mention 
them and answer them here. It has been 
sa.id that the male would not be found 
displaying on a rock ; that he would not 
be fotmd displaying so near the nest (in 
this instance three feet a.way) ; t hat the 
attitude of the bird is not correct. 

':Phe male, when displaying his plumes 
and dancing during the courting season, 
dances ma.inly on his specia.l mounds, 
but in moving from one mound to anot her, 
be hops on to rocks and logs, and often 
while on t hese will flick his tail right over 
h is head, as Tom Tregellas and others 
ha, ve recorded it, and there is evidence t hat 
the bird has been observed displaying on 
flat rocks at National Park. The critics 
may be quite righ t in stating that he would 
not be found dancing so near the nest, but 
in a Museum group which is only six feet 
in depth there is nothing else to do but 
to show the birds to the public as best 
we can; we have taken advantage of 
" taxidei·mist 's licence " a nd shown both 
birds in one group. The attitude of the 
bird in displa.y is true to nature, it is 
wonderfully carried out, and those who 
know the bird would not have it otherwise. 
The nest was obtained after t he nesting 
season, and the scene was painted on the 
spot by Miss E . A. King, who later 
prepared the background of the group. 
The birds were secured at Yarramalong 
Mountain by Messrs. W. Ba.rnes and 
J. H . VVright, who, after a week's 
observation, mounted them in t he field. 
The whole group was designed and 
constructed by M:r. H. S. Grant, Taxi­
dermist, and his two assistan ts, and it is, 
in the opinion of the many ornithologists 
who have viewed it, a masterpiece. Also 
it is a marvel to all that so much could 
be shown t o such good ad vantage in so 
small and cramped a p la.ce as a museum 
gallery. 
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A lotlg Australias Nor thern Strand. 
BY A.A.L IVIN GSTON E. 

Low T ide a t Qua il I s la nd, twen ty miles west of Port Da r w in. In t his r egion the t ide fa lls from 
twenty-six to twen ty-eigh t feet . 

[Photo.- A. A. Livingstone. 

This article, complete i.n itself, and the first of a seriel'l of th ree, describes the experjenC'es of t he author 
durjng a C'Oilecting t1·ip through the t ropic zone of Australia in the company of Dr. H. Lyman Clark. of 
the Museum of Comparative Zoology, H arva.rd, Cambridge, 11af'i><., U.S.A. 

A ROUND .A.ustra.lia, to collect and 
study marine animals and over ten 
thousand miles of travelling to be 

done in five months. Nothing delights 
the heart of a natura.Ii st more than t o 
pore over maps and cha.r ts seeking out 
places most likely to yield results and to 
visualize the vast po:•ibilities of ·uch a 
ventm·e. 

A depa.rture was made in June of 1929, 
a time when the tropical zone of our 
continent would yield its best weather in 
t he form of a mild warm atmosphere and 
gentle trade winds. We beaded north, 
and with the passing of the days so the 
cold winter bla,sts of the sout h succumbed 
to a. more pleasant atmosphere. The 
Great Barrier Reef, so well known and 
which has no like a.nywhere else in the 
world, was approached soon after leaving 
the city of Brisbane. This gigantic natural 
breakwa.ter of coral runs parallel wit h 
the Queensland coa,st for over one thousand 
miles, and harbours a falma a. rich in 
colour and numbers as the band:ome 

nn1lti-colonred corals themselves. Here 
the reef bends and swings inshore some­
times as much as eighty miles, whjle there 
it runs out seaward until no trace can be 
found of it under one hundred miles from 
the shore. Passages occur, however, for 
stea.mers t o make use of, but woe betide 
the ship and a.ll it carries should an error 
in na-vigation be made. Despite the fa,ct 
t ha t the Barrier holds its cha.rm , its 
unseen and protruding fangs, sharp a.s 
razors, are ever ready to rip the plates 
of any ship steered unknowingly into 
its clutches. By day these fangs of 
coral are revealed by a milky wash on 
the sm·face waters, while a.t night their 
positions are shown by a series of winking 
lights strung out like some vast illuminated 
boulevard ashore. .And so the ship goe 
on its course. 

vVith Townsville in sight comes to 
memory that renowned and bistorica.l 
navigator, Captain J ames Cook, who. 
years ago, saj led and braved the myria.d 
dangers of the Barrier Reef and incidentally 



namNl the ishmcl we 
were rapid!~· <lppro~lch­
ing. :Ji agnel ic Ishmd. 
oif 'fownsYillc. is hilly. 
rug-ged and pieture:qne, 
with dN'P ra \' ines. 
sheltered bc<lCIH'~ nnd 
tall gaunt- looking pine:. 
Tl cre, indec•d, wa: <In 
introduc1 ion for Ill<' llll­

initiH1e<l 1o u lru<> 
t.ropkn I a1mospher<'. 
Va .. ·t mango lr<'rs, 
swa~·ing P<ll m;-;, c·oc•o­
nnt., coral , <HHI the 
n1 ·t expanse of tobalt 
l>Jne water so ('h<ll'<H'­
teristic of I he warmer 
seH ·. 

On-ward still north, 
·teamed the "<' ·sel until 
at la. t Cap<.> York. the 

Magnetic Is land, named by Capt. James Cook during h is eventful survey oftbe 
Great Barrier Reef, is corn posed o f hills a nd va lleys s pa r sely covered by pines. 

mo. t nort herJy point of the r~u ·tralian 
continent, wn : rounded and the port at 
Tlnu'sday I sland reac·hed. 

The township on Tlnu day I sland, 
like mo ·t of it. kind, ·traggles a long U1e 
hore like ~t long snake ; a town ·whe1·e 

white rubs shoulders with black and 
where t he half-cast~e: are for ever in the 
foreground. GalYanized iron an cl wooden 

( Photo.- -1. _.J. Liringgtone. 

:truc1 ures in some rases well built with 
a thought to the inten e heat of the 
" wet ., ·ea: on, line the two main street~, 
while hrre an<l there are the huts of the 
aborig-inal and Chine. e population. Around 
t he large je1 ty lie the pearling lugger in 
. cores aw<:liting stores or discharging their 
Talua ble cargo. \Yith Thursday I . lanrl 
left b<'hind, we steamed westward across 

t he opening to the vast 
Gulf of Carpent aria, 
which i bounded on 
the west by the great 
promontory of Arnhem 
Land . ituated on the 
far side of this huge 
land area i the town­
ship of Dar\'iin, where 
the fir t long . tar was 
to be made. 

~ \t Darwin. where the 
main operation of the 
expedi tion were to com­
mence, the author was 
met by Dr. H. L. C'lark, 
1 o whom he owes much, 
both professionally and 
from a. personal point 
of view. Plan for a 

T he waterfront o f Darwin, capital of North Australia. The foresh or es are 
pictur~squely c lothed in dense ve~etation, which becomes a riot of colour in 

the • • wet • • season. 

y .· tematic inve ·tigation 
of the nor' -we, t co:t ·1, 
were soon preparPd, and 
" ·it h the kindly help of [ Phot o .- ;1. A. J,ivino.~tQnr . 
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the re ·idents of Darwin 
were soon put into 
practical opera tion. 

Darwin, the capital 

rr HE AlJ ' 'l' HAJ, I AN MUSEUM MAGAZINE. 
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of S ortb .t\usLralia, 
is ~itua ted on a hill 
and overlook the water ' 
of the port. The fore­
shores are pi et urcHq uely 
clothed in a rlcnse 
undergrowt h of t ropical 
greenery broken here 
and there by a jagg·ecl 
outcrop of g-rey and 
white rock. The town­
ship itself is divided 
more or less into sections, 
each nationalH.y having· 
its own particular area. 
H ere the white quarter 
i situated, t here the 
A. ·iatic tenements, while 
down t he road lies the 
native <'Ompound. ~\11 
persons are free, how­
ever , to roam at will, 

Dr. H . L. C la r k a n d two loca l enthusiasts s ift the s a n d of rockpools at 
Nigh t Cliff, Darwin, to secure h idden dwelle rs. . . 

[ Photo.- A. A. J-n·m•tlllOill! . 

with t he exeept.ion of the natives kept anrl 
cared for in the Government Compound. 

J n a labora t)ory sit uated on the water 
front, and kindly lent to us for t he purpose 
by l\fr. liorsburgh, of t he North Australia 
CommisHion, we planned for t he work 
ahead. The shores of t he port are for 
t he n10:-;t par t rocky, and harbour between 
tide mark .·uch types of life as crab.·, 
.·hell-fish, and :ea-loltars. Under a lmost 
every stone lives a era b of a greyish-green 
colour with a :-;omewhat circular bod r 
and fta1 tened <·lumsy-looking <'law . \Yhen 
disturbed . these :eemingly ungainly 
creatures hurry with a ridiculously clum. y 
gait to t he shelt er of another 1·ock, followed 
by a retinue of minute sand-hoppers and 
sea-fleas. 

The areas rir hest in marine life are 
the open sea-. hores where coral and 
kindred animals dwell. \Vithin the 
shelter<'d rockpool:s myriad types of 
animals live hidden away in secluded 
crevices or deep down in the protective 
fronds of rnu!Li-coloured coral. E ven in 
the da,rk pa.-sages a.nd channels of drab­
coloured sponges lurk t iny brittle-star s. . 
living in almo. t perfect :ecurity away 
from the ever inquisit ive eyes of enemies. 

Mm;t ha ndsom<' of all , however, and by 
far the tllost graceful, are the cora ls. 
Althoug·h they are neYer abundant around 
t hese rocky lol hores, one occasionally 
encounters a shel tered pool left by t he 
tide, wh ich cont a ins a great number 
of varict ies of t hese curious reef-building 
a nima.ls. ome are branching and a vivid 
crimson or olive green and yellow in 
colour while others of t he conventiona l ' ' . stao·horn tvJ)es are coloru·ed in vanous 

~ ,T ) • 

shades of blne. Cup corals of sma ll slZe 
Jh·e in profu. ion under and in the shade 
of overhang·ing- ledg·es of rock, and are 
held in a n upright position b y a ·bort 
:tout C'a l<·arcou.- ·tem attarbed to a ro ·k.v 
bas<' . n<·h t ype8 Yary in colotu' from a 
deep (·hromc gTeen to a brilliant emerald, 
and c·ollectively form a specta cle of 
great mag-n ifi<'en<·e. In the e vool. , ho_w­
ever b<'auty and innocence link hands wtt h 

' . l be~mt y and t unning. Among the cora s 
and att .e:w lwd t.o a rocky ben by mean: 
of a thin s1 em occurs a weed-like struf'tnre 
wit h deli<·a tc a nd bra nched silvery fronds. 
\\'aving- gracefu lly to and fro at t he wi ll 
of tbc eddying- t ide the colony pres<'n~ s et 
pi <: h1re of delicacy beyond imag:ina twn. 
But trouble a waits the unwary hand thc.tL 
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brushes a.cross t.he;:;e 
beaut iful frond s, for 
they are cunningly 
armed with minute 
·tinging dar ts, wbicb , 
when loosened, pierce 
t he skin and set up a 
severe and pa.inful 
irritation. This bran ched 
planl-like structure is 
really a colony of 
anima ls, each living 
apar t from its fellows 
yet connected by a 
common flesh. Each 
little animals owns a 
sepa,rate cell and can 
t hrow out its sting-la.den 
tentacles or wit hdraw 
them at will. Tlw 
hydroid colony, as it is 
called, i made up of 

A lake of water-lilies at Ten M ile, Port Darwin. Leeches took heavy to ll when 
barefooted waders ven tu red into their d o m ain, but Dr. C la rk persisted in 

looking for fres h-water s nails. 

hundreds of these lit tle animals, all capable 
of releasing dar ts at any type of prey t hat 
happens to wander within reach, but on clo ·e 
examination of t he fronds one may see 
other tiny anima.ls entirely independent, 
and called Skeleton Sluimps (Caprellidre), 
creeping at will on almost every par t of 
the colony . Most ·trangc of all , t hough , 
is the fact that these tiny ern tacean · 
are left entirely unmole:ted and ob\ ion F> ly 
secure from t he dea dly stinging clarb;. 
The. e, t hen, ca nnot be food anima l. for 
the bydroicl polyps, neit her ca n t hey 

f l'hoto.- . 1. A. Lir i?>rtsfone. 

be enemie · if t-reated with such indifference. 
\ 1\Tbat, t hen , are these associate: t.hat are 
a llowecl to walk on the edge of a precipice, 
so to speak, yet ne vex fall ? In Nature 
it is an established fact that cer tain types 
of anima l.' live together for t,heir mutual 
bene.fi t.. some giving food in retm'n for 
protect-ion, some using their gaudy colom·s 
t o attract prey to a companion, who 
in t urn affords shelter , while others 
offer food in return for t ransportation 
from place to p lace. Such association 
is ea Heel commensalism, and it is to 

t his one must look to 
explain t he reason for 
the presence o.f Skeleton 
Shrimps on the deadly 
stinging hyclroid. 

A view from Point C harles Lighthouse, about fifteen mil.e s west from Darwin. 
T h e waterfront is characteristic of the coast for scores of miles around. 

lPhoto.- A. A . T. il'ing.~tone . 

On one well renwm­
bered day it wai:i 
necessary to penetrate 
u densely wooded man­
gTove shore in order to 
reac·h a desired point 
on t he coa.st . \~· ;:nning · 
of crocodile · came 
vivi dly to minrl and 
keen attention was paicl 
t o the dense under­
growt h immediately 
ahead. .A~ we pushed 
onward in the heat of 
such a close atmosphere 
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a rnsb in the under­
growth to the left caused 
the party to hesitate 
and exchange significa.n t 
glances as to the ca.u. e 
of t he .·ound. The 
clatter of a bo,ver binl 
in the same direetdon 
di pelled anxiety, and 
upon inve tigation we 
discovered a. handsome 
bower no doubt just 
vacated by the bird we 
had heard. A neat 
tunnel composed of 
Hticlu; ·kilfully inter­
wo\'en formed the centre, 
and all arotmd, parti­
cuhnly at each end of 
the tunnel, wa.· a col­
lection of bleached coral 
fragments brought by 
t he bird to ornament 
its playgrouncl. 

Altbou~h said to b e fai rly common, this was the only bowe r bird playground 
e ncounter ed. Instead of the us ual li tter of g l a ss a n d china, the owner of this 

bower p:referre d b leached coral for decorative purposes. 
[Photo .- .d . ..d. Ifi1·inostone. 

Albert's brothe r is a n advocate of well -baked 
dampe r. Besides, he can d emonstrate a nd Jive 
up to his convic tio n s in no uncertain m a nne r . 

[Photo.- A. A. TArinostor~e. 

As the days went on so our area. of 
investigation extended. On some occasions 
we were accompanied by aboriginal guides, 
notable among which were the faithful 
Albert and his child brot her. .Albert, 
black and shiny, wa.s an init iated member 
of his t.ribe, having just reached ma.turity 
in the eyes of his elders, but his white 
masters, forgetful of t he new social rank, 
careles ly caJJed him Nim. Nim is a 
na tive name common to all uninitiated 
members of cer tain tribes, a.nd to be 
still c:1lled by it hurt poor Albert's pride. 
However, be bore up under t he un­
intentional insnlts to his position and 
looked proudly to his newly acquired 
triba.I marking a.ncl scars for solace. In 
addition, he was called by a white man's 
name, a.ncl that in itself was some con­
solation for his master 's forgetfulness. 
Nothing delights t he heart of an aborigine 
more than to be given a white man 's name . 
..:.\lmost anything a whit,e man does is 
imita,ted by the black fellow. Like his 
master he must have his tea. sugar, jam, 
brea.d, and flour, and even must have a 
good . ilver-mounted pipe because " boss 
gottem one all same this fella .. " 

In remote parts it is not uncommon 
for a white traveller to be asked " You 
givem name alonga t his fella. ~ " To 
oblige, any name is given, the first that 
comes to mind, and t he blacks, quite 
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ignora.nt of the meaning of the word, 
accept. it for t he individual upon whom it 
was bestowed. In this way ome 'ery 
amusing names arc heard when li tening 
to conver ation, and even mongrel camp 
dogs are included in thil:i peculiar form of 
name coining. 

.Albert ' ·mall brother was about six 
year of ag-e. Hi worldly po. e . ion: 
consisted of a Yery soiled red loin cloth 
for day wear and an almo::;t threadbare 
blanket to cover a,nd protect him fro n1 
the chilly nights. Being a. typical chilrl 
of the wild. hi. wants were few, henee 
hi lack of extensive worldly good.-. 
Hi. appetite was alway good and nothing 
eemed to sa ti~fy him more than a large 

damper well baked am id the glowing­
co~ds of a small fire. 

When landing one day from our Y<'::>Hel 
for a few days C'ollecting, we were at a lo.-:-; 
to di. co\er the rea on why .Albert antl 

his brothet in ·isted on taking ashore 
t hree pieces of old galvanized iron. 
Thinking t.hat they required them to 
.- leep on and so escape the cold gronnd 
at night we allowed them to drag this 
lumber to otu camping spot. \Yith t.he 
approa,ch of night Albert got to work. 
Digging a deep trene h in the form of 
three sides of a square he sank the iron 
in the .-and , leaYing sufficient abovP the 
s1u·face ~o act as a wind-break for himself 
and brother when the early morning 
winds came up. The problem of the 
cold sandy ground was .-oon overcome 
by Albert. Light ing a large fire inside 
hi tin wind-break, he allowed it to burn 
until it wa.- bedtime, and then, , era ping 
the hot ashes and ember; ome di. tance 
away, seooped out a good-sir.ed hole 
in the ::;and where the fire hact been. 
Into this he and his brother crept, to pass 
a most C'omforta ble nig·ht without the 
·lighte. t <lil-icomfort · from cold. 

Notes and News 

Professor F. Speiser, of t,he UniversiLy 
of Basel, Switr.erland, who is on his way 
to :Yew Britain, recently visited t he 
Museum to di.-<'m;s hi plan · for collect in~: 
·cientific data. Profe.-sor pei ··er i · 
specia lly intere~tecl in anthropological work, 
a.nd is accompanied by Mr . H. H ediger, 
~oologi t. 

* * * 
Dr. H. Lyman Clark, of the :L\Iu ·en m 

of Comparative Zoology, Ilarvard, 1\Iass. 
U.S.A., along with Mr. A. A. Livingstone, 
of the Museum Staff, has been collecLing· 
ma.rine specimens along t he nor·th-west 
coast of .Au tralia . Wbil. t in Sydney 
he made the Australian l\Iu ·eum hi.­
headquarters, sub equently leaving for 
China. He hopes to return to Australia 
in t he near future, fi nding; oul' faurnl 
absorbingly in teresting. 

* * * <• ... 

~Ir. F. S. ~lance, Gn<ler-Secretary, 
Department of Mine , and a Tru ·tee of 

this Mul:letnn, has been e:tppointed delegate 
of t.be State Government to the rruird 
Empire l\Jinino· and Metallurgical ConoTes 

. ~ . ~ 

in outh ~\frica. He was the recipient 
of congn1t ulc1tion at t he Board meeting 
held on December 13. 

* * * 
l\1J:. \V. vV. Thorpe, Ethnologist, ha 

been appointed Hononuy Secretary of 
the Anthropological ociety of :Sew '"'outh 
\Yalel'l for the year 1930. 

* * * 
The scientific interest of the Gr<>at 

Barrier Reef is perennial and inexhau~tib le. 
Mr. \V. Boardman, of t !Je Museum Laff, 
who has already paid two visits to 1 he 
Barrier, i · now spending hi annual 
vacation there. He il; accompanied by 
Mr. Melbourne \Va,rd, F'.Z.S., Honorary 
Correspondent and Zoologist, and we 
expect t bat as usua l they will bring 
back many specimens and much va lu<tble 
information. 
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T he Fight Against Insect Pests 
SOl\lB ~\..SPECTS OF .APPLIED EXrro~IOLOGY IX .-\GH H'C LT'GRE. 

By KE1'l'H c. 'WIOKBOWN. 

WHE:S primi­
tiYe man 
abanrloned 

t.he nomadic life 
of the hunter for 
the ·edentary one 
of the agriculturist 
he found that those 
plants which he 
Ya lued and <:ulti­
va ted were a ttc.wked 
by many insects, 
which, a lt hough 
t ho e plant: were 
norma lly t heir 
na tnral food, were, 
from his point of 
view, noxious and 
to be cla · ·ed a 
pe ·t. . By the ·a me 
line of rea oning 
certain plant.· be­
came weeds, to 
b e r i gorous l y 

The o r ch ard is the " fron t line " In t he war agains t insect pests. 
Wo r k in a typical p each orcha r d. 

eradicated from hi crop:. A weed ha~ 
been defined as a plant out of place ; 
an in. ect pest may therefore be well 
defined as an insect out of place- in th e 
human sclwme o( thing·. 

:Nian, Nature'· insurgent son, eonsidering 
him elf to be Lord of Creation, ha · always 
had t he unhappy knack of up ·etting 
t he balance of Nature, and, a.­
Dr. H. J . Tillya.rd has well . aid, ha s 
" unwittingly created for himself many 
problems, which he i: now almo. t at his 
wit ' end to olve." 

~Iany insect s ordinarily rare in our 
bush, and seldom to be een except in 
museum collections, beeome numerou · 
when their food-pla,nts are cultiva ted 
in large quantitie under unnat ura l 
conditions. An in tance of thi · wa ~ well 
shown ome year. ago on t he ~Iurrumbidg<'e 

IPhoto.- 1(. C. M cf( e!llcn. 

I rrigation Area , where the Sugar Gum 
(Eucalyptw; cladocal.iJ.l') wa · planted in 
large numbers a: an ornamental tree 
a long the avenue·. 'rh<' Hibbed Ca c Moth 
(Thyridoptayx hetrif'lli'i) increased in a 
phenomenal manner, stripping the trees 
of foliage, and in many in.· tances seriously 
damaging, or even ki lling them : i he 
ravaged tree: ~-ere hung with thou. and 
of their ('Hrious white ribbed casef;, usua lly 
. o rare an object in t.he bu. b, and pre~cnted 
a remarkable ight. 

In ect · devotu the cereal erops, t be 
·otu·ce of m::1 n 's bread: scale insect: surk 
the :ap, while leaf-ea ting in.·ect s destroy 
the foliage of his fruit tree. : borers infeR1 
the forest trees and damage the fumit., ure 
in his house, while tcrm iLes may destroy 
even the house itself. Other in. ert: injure 
man' :to red and pre ·erYed foods tu Its 
and his clothing. AgHin)\t thi horde of 
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enemies the brain and energies of the 
human race are pitted, and employed 
against them are the methods of moderrli 
warfare, deadly ga. es and flame-projectors, 
while aeroplanes scatter toxic dt1sts from 
the skies. Poisonous sprays arc used in 
this work of destruction: bacterial diseases 
and even t he natural enemies of t.he insect 
pest.· are bred in immense numbers ct n(l 
enTolled in the defensiYe force . . 

LOSSES CAUSED BY I NSECT PES'r S . 

The losses ea used by insect pests 
t hroughout the world must reach colossal 
figures. In the case of Australia alone, 
a recen t estimate (.A USTRALIAN M USEUM 
:M:A.GAZINE, III, 5, 1928, p. 147) gives 
the following figures- a conservative 
estimate : Loss to the sheep and wool 
industry from the ravages of blow­
fly, £4,000,000 annually, while 60,000,000 
acres in Queensland and New South 
Wales a.re rendered worthless by prickly­
pear. The aggregate annual loss to 
Australia by insects and noxious weeds 
is set down at £20,000,000. - Another 
estimate gives an area of 150,000 acres 
under St. John's vVort in Victoria, and 
this weed is also spreading- rapidly in 
New South Wales and South Australia . 
Blackberry, ragwort, convolvulus among 
other plants also take t heir quota. The 
Council of Scientific and Industria l Research 
is experimenting in the control of the. ·e 
pests by means of their natural enemies. 

In the yea.r 187 5 the area under vineyards 
in France amotmted to 6,382,000 acres, 
and in 1885, t hrough the ravages of 
Phylloxera (Phylloxer-a 'l)astatrix ) alone, 
it had become reduced to 2,868,000 acres. 
That is to say, within a period of ten years 
4,000,000 acres, in round figtues, of once 
prosperous and healthy vineyards had 
been devastated by t hese insects. This 
example, one among many, well shows 
the immense injury which can be caused 
to crops by injurious insects. 

THE RAPIDITY OF INSECT I NCREASE. 

In this place it may be well to give an 
instanGe of the rapidity with which some 
species of insects are capable of increasing. 
Reauml.ll·, the famous French na.turalist , 

B 

Good fruit- the reward of constant warfare a~alnst 
insect en emies. 

rPhoto.- K. C. McKeou·n. 

estimated t hat one female aphis may be 
the progenitor of no less than 5,904,900,000 
individuals during the few weeks of her 
existence. Even more impressive are the 
figures given by Profes. or H uxley : 
' · Assuming that 1,000 aphides weigh 
collectively about one grain a,voirdupois 
(an under- rather than an over-estimate 
of their weight), and that only a very 
stout man can weigh as much as two 
million grains, or rather more than 
twenty stone," Professor Huxley com­
putes " that the ten th brood alone of the 
descendants of a single · aphis, if t heir 
multiplication remained altogether un­
checked by the usual natural causes, 
which play such an important part in t heir 
destruction, would weigh more than 
five hundred millions of stout men. " 
Fortunately for man an army of 
parasites and predaceous insects is 
constant ly fighting against this host of 
enemies and maintaining the balance of 
Nature, or the earth would soon become 
uninhabita.ble. 
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EARLY IDE AS OF 
ECONOl\UC 

ENTOMOLOGY. 

Economic en to­
mology, in t be 
modern sense, is 
of quite recent 
origin, andal though 
many references to 
insect pests a.re t o 
be found in early 
li te r atur e a nd 
history , little effort 
was made by man 
to control t hese 
visitations, which 
were looked upon 
as being of divine 
origin. These early 
accounts of in ect 
plagues, and of 
such efforts in 
' ' economic ento­
mology " as a.re 
recorded, provide a 

F umigation o f C itr us t rees. 

mine of considerable interest 
fascination, t o be prospected by 
searcher in natural history , folklore 
tradi tion . 

and 
t he 
and 

The earliest accounts of insect plagues 
:;1re to be found in t he Bib le ; the swarms 
of locusts a.nd fl ies, described in E xoclus, 
a.re familiar t o all ; while t he Prophet J oel 
inveighs against many pests of crops and 
describes the desolation left behind them. 
Homer, in the " Odyssey, " reco1mts t hat 
borers damaged the bow of Odysseus. 
Pliny, in his " N atuTal History," provides 
a fund of curious tales an d references t o 
insects. Cato, in a treatise on agriculture, 
written about 200 years before the 
Christia.n era, is sa.id t o refer t o wormy 
apples, evident ly the work of that well­
known enemy of the orchai'dist , t he 
Codlin Moth (Oydia pomonella) ; while 
Pliny, writing nea.rly 2,000 years ago, 
states : " The fruits t hemselves, in­
dependently of t he tree, are very much 
worm-eaten in some years. the apple, 
pear , medlar , and pomegranate, for 
instance." One can imagine t he disgust 
of a venerable Roman epicure on 
discovering a worm in his apple at one 

On the left i s the blower u sed to for ce the d e a dly 
d u s t unde r t h e tent. 

LPhoto.- K . C. McKeo~("'l. 

of those banquets for which the ancient 
Romans were famed ! 

During the Middle Ages the prie. ts 
frequent ly exorcised the locusts, which, 
however, it is said, " did not seem one 
penny the worse, and cheerfully continued 
in t heir wickedness." The monk Alvar ez 
gives a curious pict ure . of one of t hese 
exorcisms of t he locusts ; he writes : 
" Thus chanting psalm s we went into 
the country where t he corn was, which 
having reached , I made t hem (tlbe 
Portuguese and natives) catch a good 
many of t he locusts, t o whom I delivered 
an adjura tion which I carried with me in 
writ ing, by me con1posed the preceding 
night, summoning, admonishing, and 
excommunicating t hem. Then I charged 
t hem , in t hree hour. ' time to depar t to 
sea, or else to t he land of t he Moors, 
leaving t he land of the Christians ; on their 
refusal of which , I adjuTed all the birds 
of t he air, animals, and tempests, to 
dissipate, destroy, and devour them, and 
for this admonition I had a certain 
quan tity of these locusts seized, and 
pronouncing t hese words in their presence, 
that they might not be ignorant of them. 
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I let them go so 
t hat they might 
tell the rest." 
Strangely similar 
to this method of 
" control " is the 
Arab custom of 
writing on the 
wings of four 
locusts verses from 
the Koran suited 
to the purpose, 
and liberating these 
insects in the midst 
of the advancing 
host, " whereupon 
the whole ·warm 
are said t o at once 
alter their course 
and depart ." Oorn ­
pa.re with this 
the present - day 
methods of gather­
ing the eggs, 
poi sonin g t h e 
young " hoppers," 

City vis itors en.ioying oran ges free from the scale insects w hich blemish and 

or de. troying t he adults by means of 
flame-projectors as u ·ed in P alestine ; 
less picturesque, perhaps, even if more 
practical ! As late as t he yea,r 1783 
a plague of t he larvm of the Tiger lVIoth 
in England threatened to eat up all green 
things, and prayers were offered up in 
t he churches for t heir destruction. 

MODER N l\ffi'r H ODS IN APPLIED ENTOMOLOGY. 

Spray pump were first employed in 
insect control about 1880, alt hough prior 
to t hat date washes had been employed 
but were a.pplied by means of brushes or 
smaH syringes. P aris green was first 
tlsed on a commercial scale aga.inst the 
Colorado Potato Beetle in t he potato 
fields in t he United State · of America 
about 1870, so it was will be seen t hat 
the aid of the chemist has been but recently 
ava.iled of. 

The properties of some of t he spra.ys in 
use were discovered quite by acciclent ; 
Lodema.n says that Bordeaux mixture­
so valuable a specific against fungus 
diseases- wa,s first used by vignerons in 
southern France to sprinkle over grapes 
growing along roadsides, to keep t ravellers 

d epr eciate the fruit. 
IPhoto.- K. C. McKeown. 

and children from stealing t hem ; it was 
t hen found that these vines bore ·cleaner 
frui t, and this led t o further experiment in 
t he control of fungus diseases. 

The sprays in use at t he present day for 
the control of insect pests are based on 
the feeding-habits of t he insects concerned : 
stomach poisons, chief of which is a.rsenate 
of lead, for caterpillars and all insects 
equipped with biting mouth-parts, while 
for t hose which pierce t he bark and ·uck 
t he sap , contact sprays, such as nicotine, 
a.nd various distillate oils, are employed ; 
t hese act by closing t he breathing pores, 
or stigmata, and smothering the creature, 
or killing it by means of poisons absorbed 
into the respiratory system. 

Quarantine i. also an important factor 
in insect control, and i employed with 
considerable succe · · in keeping posts of 
other la,nds out of a country where t he 
transpor t of plan ts and fruits is sea-borne. 
Where quarantine of an inland a,rea is 
attempted little success may be anticipated, 
for in t hese days of rapid t ransport, 
motor cars and aeroplanes tend to render 
all precaut ions a,ga,inst introduction of 
pests negligible. In the case of high-priced 
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fruit.s many ingeniou: <HHl elaborate mean~ 
of smuggling them into a quarantine area 
are employed · 1.\ Yocado pear. · have been 
intercepted on the Mexico-r nited State::; 
border concealed in loa ve:-:; of bread. 

Poisons in the form of dusts are no,~· 
freq uently used in t he ea ·e of field crop::; 
and in t he control of forest in. ects, 
aeropla ne~:; affording: an effective means 
for their distribution over large area . 
Carbon monoxide and other deadly ga.ses 
have been used with considerable success, 
but fumigat ion with hydrocyanic acid gas 
has proved one of the molit successful 
means of combating ,·cale in ects. " ' hen 
the ·· wet " method, where the ga is 
liberated from the cyanide by means of 

• · ulphuric acid and water, was superseded 
b)- the .. dry ·• method, where finely 
powdered calcium cyanide evolves t he 
gas on exposure to t he air, fumigation 
methods took a decided step forward. 
The calcium cyanide :;;ystem of furnigation 
was successfully introduced into Australia 
in 1922 by Professor H . H. Quayle 
of the Cniversity of California. 

.Almost t he first, and perhaps the most 
successful , application of biological control 
of injurious insects wa.· the introduction 
of the Australian ladybird beetle (N o·vius 
caltdinalis) into California in 1888 to 
·combat the Cottony Cushion Scale, which 
had been accidentally introduced from 
Australia some year: before and had 
increased with . uch rapidity that it 
t hreatened to deva tate t he Californian 
citru. orchard . The introduction of t hi 
enemy of the Cottony C'u .·hion Scale 

(l cerya p11rchasi) wai:! attended with such 
succesi:! that a year later the pest was 
unrler control. 'J' hil-> sueces.- gave impetus 
to further research in t he direction of 
control of injurious in:eets by means of 
t heir natuTal enemic:-5, and the world was 
soon being searched for parasites of noxiou · 
insect. -a search attended by varying 
re ·ults, but in the main they have proved 
di 'tinctl:v encouraging. Biological eontrol 
of pests is being cloi:!ely followed up in 
Australia by t he Federal Bureau of 
Economic Entomology, whi<.:h is searc·hing 
for parasite. , not only for the. destru~tion 
of noxious ini:!ett s, but also for weerl 
<·ontrol. 

The average farmer on hearing that a 
parasite has been secured to combat a 
pe. t tends to jump to the conclusion that 
his spray pump or other equipment 
may be scrapped, and the destruction of 
his insect enemy left en tirely to its 
parasite, but experience to date hows 
t hat, although a parasite may prove a. 
valuable check, it cannot alone be 
considered an effective control of a pest, 
but must be supplemented by other 
mean ·. 

In economic entomolog-y one of the 
first essentials in investigating an injurious 
insect is i ts a crura te identification, for 
the life-histories e:tnd habits of insects 
vary considerably even in t he same 
group, and an intimate knowledge of the 
life and ecology of an in ·ect i es entia I 
before it can be effectively attacked. 
In thl work the Museum bears its part 
in t he war ag·;;tinst pests. 
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The Habits of Cuckoos 
B Y K . .A. H I NDWOOD, R.A.O.U. 

CUCKOOS have iniere ted naturalists 
fro m early times ; Aristotle, the 
celebrated Greek philosopher, who 

knew· of t heir parasitic habits, ment ions, 
t hough does not subscribe to the then 
popular belief, t ha t t hey t urn to hawks 
during t he winter months. Later, Francis 
vVillughby, an English ornithologist of 
t he seventeent h centru·y, related a curious 
~tory concerning the upposed hibernation 
of a cuckoo. \Vhen preparing a fire 
the servan ts of a gentleman, to their 
great .·urprise, heard t he voice of a cuckoo 
sing three times from under the stove. 
They hastily drew t lle willow logs from the 
furnare " . wherefore taking an ax 
they opened the hole and thrusting in 
their hands first they p lucked out nothing 
but feat.hers ; afterwards they got hold 
of a Jh-ing animal, and this was the cuckoo 
that had waked :o opportunely for it: 
own safety wholly naked and 
deYoid of feather . " \Villughby drily 
conc·lucles : " Tbi curkoo the boys kept 
for two years afterwards alive in t he 
stove, but whether it repaid them with a 
seeond song the author of t he tale ha!-! 
not thought fit to inform us." 

'rhe preceding ob.·ervat.ions, which are 
quite incredible nowaday , had their origins 
in t he autumnal migration and con equen t 
absence of the old world cuckoo, Otwtllus 
canorus. They are but instances of t he 
many fabulous and rornantic statements 
aHsociated at one time or anot her with 
the habits of these birds. 

During the past fift y years careful 
and aC'curate field work by English and 
rontinental ornithologists has added much 
to our knowledge of the somewhat fru'tive 
and . ecretive way. of female cuckoo ·, 
and, of course, di pelted the many 
hypothe. es t hat eern to have been the 
outcornc of the mere:st . peculation. Whih;t 
. uch observation::; and the resultant, 
conclusions mostly concCI'n the European 
cuckoo, they can be applied wit h slight 
modifications to parasitic· cuckoos inhabit­
ing other regions o£ the world. The 
most interesting fact in the history of the 

cuckoo is its habit of placing its eggs 
in the nest of other birds and leaving the 
incubation and feeding of t he young to the 
foster-parents. 

I t is now generally accepted that 
female cuckoos watch their intended 
dupes building and visit the selected nests 
from time to time. Normally they do 
not deposit an egg until the nest already 
eontains one or more eggs; after placing 
t heir own egg in t he ne. t t hey remove 
one belonging to the rightful owner. 

Despite the fact that t he English cuckoo 
ha.· actua lly been photographed laying 
in a nest, t here is ample evidence t hat 
in most cases the egg is laid on the ground, 
transferred to t he bill or throat, and 
in this way taken to the nest. 

rrhe actions of t he female cuckoo are 
largely governed by circumstances in no 
way directly controlled by her. Should 
t he time approach for t he deposition of an 
egg, and no suitable nest be available, she 
would probably seek a chance nest in 
which to lay. Thus cuckoo eggs have 
been found in recently used and old nests ; 
often they are deposited in incompleted 
structures, in such in. tances t hey are 
mo:tly overlaid and covered with nesting 
material. Sometimes eggs are foi ted upon 
finches, but as . eed-eating bird ' are 
entirely un uitable a~ foster-parent·, the 
young cuckoo dies of malnutrition soon 
after hatching. 

':f he scarcity of suitable nest~S would 
a lso expla.in the occurrence of two, and 
on rare occasions three, cuckoo eggs, laid 
by different birds, or even specie., being 
found in the one nest. 

There appears to be a tendency on t he 
part of cuckoos to choo ·e a foster­
parents t he specie: by which they were 
thcmlSelYes reared though it doe:s not 
. eem that any species of cuckoo can 
berome so specia lized that· it will invariably 
parasitize but one kind ot bird. The m? t 
potent factor opposing such a bappemng 
is t hat, generally, the distribution of nuu~y, 
if not a 11, cuckoos is more extenst \ ' e 
t han that of any of the species they 
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dupe. ~Ioreover, as cuckoos range 
throughout va"riou · types of country and 
are not necessarily confined to a pa.rticular 
habitat, they mu. t act according to their 

situation. In this way Nature has wisely 
distributed the arduous task of tending 
immatm·e cuckoos among a great number 
of species, and thu.· elirninates the r emote 

' 

A fully fted~ed Fantail CuckQQ (CacQrnantis ftabeiUforrnis) a lmost r eady to leave the n est of its fos ter­
parent, the Wblte-BrQwed Scru b Wren. 

I Phot o.- X . .A. H ind!food. 
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th ough la tent poHsibili ty , of the £>xt inction 
of a.ny one speeies t hrough th €' action:-; of 
('nc·koos. 

Jn relation to the siz€' of the bird 
the egg of cuckoos are indeed small ; 
however, t hey are normally lar~er than 
t ho. e of t he birds c·hosen to incubat€' 
them. This is a very necessary 
adaptation : it m£>ans t hat tbe rela th·e] y 
sma 11 egg of the <:uC'koo hatches before, 
or about the ame time, a: the other 
t·~~s in the nest, and the young curkoo, 
being bigger a,nd stronger, is more easily 
able to eject it: fellow nestlings. In 
c·ertain instance. 1 here i~ a Temarka ble 
simil a rit~- in t he eolonring and marking: 
of t hr £>gg. of ome ('uekoo. and 1 hose 
of their Yictim Tbon~h : ucb is not 
gen~ra l , it can sc·an·ely be eonsid €'rN1 
fortuitous, bnt i · probnbl~· the r€': ult 
of YN'Y old assoc:ia t ion~-; . 

E~~ o f the Fa n -Taile d C u c koo (Cacom antis 
fta b e lliformis) with the eggs o f t h e B r own 

T hor n b ill (Acanthlza pus illa ) . 
Approximate ly n a tura l s h ;e . 

[ Phot o. /(. ..t . 1-/ i ,ldwood. 

'l'he number of t>gg:s laid by a cuckoo 
during the breeding: ~ea :-;on is extrenwJy 
difficult to as<.;ertain . ~ o doubt it varies 
to ·ome extent according to exi: ting 
eondition · and the : pe('ies. The Engli h 
cuekoo is recorded to haYe laid, under 
abnormal condition., twent~ -one egg:' in 
forty-six days (C'hanc·e, T he Ctwkoo·s 
S ecret, 1922, p . 106). Numbers would 
seem to be considerab ly 1es:s t han twenty ; 
t>ven then only a small proportion of 
eggs deposited would reach mattuity, for, 
a,part from eggs being placed in unsuitable 
nest ., ne ·ts containing c·uekoo ' egg. ar€' 

often deserted by , en itive birds. Again, 
t he young cuckoo, before and after it has 
left t he nest, seems incapable of under­
:tanding the wa,rnin g- cries of it s anx ion:-~ 
foi-!ter-parents, and becomes t he prey of 
raptorial birds or other enemies. 

The act ual eject ion of the other ne. t lings 
by the young ruckoo ha frequently been 
witnes ed . In The Em·u, Vol. V, 190;), 
p. 22, ~.Ir . C'. I1. Barrett gives a viYid 
clc:scription of t.he nnuderous net. 
" Struggling despera tely until it succeeded 
in g-etting t he feebly resisting wren in t.hc 
hollow of it s ba.ck, and balancing it there 
with extended embryo wings, the young· 
c·uc·koo, with head bowed between it. 
strong legs, whir h. with c·laws firmly fixed 
in the : ides, were ~-;traddled acros · the 
nest , worked it ::; way gradua11y towards 
t he entrance, a n<l on this being reached 
~mddenly I'aised t;he head and with a : ha,rp 
upward lift of the body pushed t.he 
nnfor tunate nest ling over the erlge. His 
work accomplislwcl , t he young nsm·per 
g:HYe a final shrug of the body, as if to 
mak€' certain his burden wa. gone, and 
subsided exhau: ted to the bottom of the 
ne. t. ., It may be added t ha t t he cuc·koo, 
in casting out either eggs or young doe. 
so with it s back to the entrance of the 
nPst . or in t hp <"a,::;e of an open n£>st , 
t o t he inside wa ll of the struC"tnre, 
'· wit h it s head bowed between 
its . troug leg· .. " 'Phe unusual posit ion 
of t h€' head undoubted l~r as ist s the bird 
to maintain an e . ential attitude, a t the 
same t ime helping it to more readily 
<H.·<·omplisb ejectment. 

i\'[any ingenious hypotheses ha Y€' been 
a<l va,nced in exp lanation of the action, 
of t he blind, naked, and apparently 
help less cuckoo. ft seems obviou. that. 
it· iR an inher ited impu1 e, not prompted 
by consciousness, but st imulat ed by t he 
pre. ence of other objects in the nest. 
The cuckoo will just as readily cast out 
egg·, . o that it can srarcely be the move­
ments of the fellow occupants that cause 
t.he awakening of, t hough it may be 
subsidiary to, the instinct. Aft er t he 
serond day t he young cuckoo will not. 
a t tempt to eject any thing from t he nest. 
H ow it find. , when quite blind, t he sma ll, 
hooded, and a lmost dark opening of 
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various domed nests is another problem ; 
reaction to light is a probable explanation. 

Parasitism of nesting bird is not 
confineCI to members of t he family 
Cuculidre, nor do they ~u have the ha bit. 
The several pecies of cuckoos in America 

rarely deposit their eggs in t.he nests of 
other bird ·, but construct crude ne:ts of 
twig~ , lay numerous eggs and tend their 
own oiTspring. 

The genu Centrop'lts (Coucals), which 
really rank. as a sub-family of the true 

An early Illustr ation of the Pheasan t Cou cal (Centropus phaslaninus) painted a bout 1792, 
s oon a fte r the foundation of the Colony, New S outh Wales. T he d rawing of the feather 
s hows the pecullar form.ation of the neck a n d breast feathe rs. This illus tration i s from a 
c o llection of paintings in The !VIitchell Library, artist unknown, and is r e produced by 

· courtesy of the Trustees o f that Ins titution. 



'T'HE AUS'l'HALIA:S )ICSE C:\1 :JL-\G~\ZINE. :H -----------------------
cuckoos, cornprises some forty species, all 
of which build nests and incnbate th<"'ir 
eggs. Thi.· genus of bird::-> ha .· a wide 
distribution extending throug-hout Africa 
to the delta of the Nile, Indo-China, 
.Malaysia, and .Australia. 'l'he Australian 
::;pecies, the P hea. ant C'oncal (Cent·rop·ns 
phasianinus). occur in the northern and 
ea. tern parts of the eo ut inent . . bowing 
preference for ·wampland · and heath 
<·otmtr\. 

The< para itic habit has been acq uired 
independently by several ~roup:; of birds, 
chiefly the Honey Guide.·, Tndicatoridtr , 
a typically South African family ( evera 1 
·pecies of cuckoos also o<·c·ur in South 
_\ frica), and the C'owbirdl'i (JJ· olothrus) 
of ~ orth and outh America. The young 
of the latter do not habitually eject 
the other occupants from the nest, but 

by virtue of oTeatet· J)hysical streno"th .. f> • l") 

maintain the top position in the nest anfl 
so obtain <l ll the food, tlw weaker nestling·~ 
being starYed to death. 

In external character:; cuckoo.. di1Ier 
somewhat from mo!-lt birds. Their feet 
are zygorla<'tyl, or disposed in pairs, the 
fin;t ancl fom-th toes being turned 
backwards. In thi: respect they re:-;cmble 
t he parrot R. The nostril. of many of 
the -·maller ~pecies are circular · and 
prominent!~· ridged. and the feather tract:-; 
in mol:lt instances are not well defined, 
whilRt the feathers are often soft and 
:-~ilky to 1 be touch. Few birds have 
the entire bod~ coYered with feathers; 
mo t haYe ('ertain defined area: not 
apparent outwardly, though varying with 
the sper· ies, where feathers are not pre­
.·ent. 

Notes and News 

n-Irs. G. J. \ \.aterhouse has, through 
Dr. G. A. Waterhouse, Trustee, presented 
Lo the Museum a valuab le ro llection of 
shells, including- fine serie~ of Cowrie· 
and of pearly Nautili, the latt er containing: 
.. amples of all the described species. 
[n recognition of this fine donation. 
Mrs. Waterhouse has been elected a n 
Honorary Correspondent. 

* * * * 
~Ir. C. T. McNamara , formerly of the 

Agricultural Department, Papua, is now 
in Sydney and is proceeding to Africa. 
For the last few years Mr. McNamara 
has been an assiduous collector for the 
Museum, which has through his exertions 
acquired a very large colle<'tion of insect. 
and a valuable series of mammal. a nd 
reptiles. 

From ::\Ir. Frank D. Muller the :Museum 
recently received a valuable gift of 
Solomon Island ethnological materia,!. 

* * * * 
On January 1, 19:30, }Jr. J ames \Y. 

Woodbead, after nearly thirty-three year::-;' 
service as Printer, entered on long leave 
prior to retirement from the lVluseum 
Staff. Mr. Woodbead always performed 
l1i.· duties conscientiously and efficient.ly 
and was most helpful to his colleagues. 

On December 5, the Staff met and 
presented to Mr. \Voodhead a gold­
mounted fountain pen and a set of gold 
sleeve links and studs. He will h encefor t h 
reside in New Zealand, where we hope 
he will enjoy many happy years of well­
earned lei. nre. 
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Inhabitants of the Deep 
BY T. c. RoUGHLEY a.nd G. P. vV HITLEY . 

A PR EYIOlJS article ha explained 
how we came to be aboard the 
Danish Research teamer Dana on 

the occa ion of her visit to Australia, 
when we were privileged to obtain first­
hand in. ight into the investigation of life 
in our ocean depths. In the presen t 
contTibution an accoun L is given of the 
nat.tual history of our trip. 

About 200 mile. east of Sydney the 
nets were lowered one afternoon into water 
:2 l mile deep. Down, down they ank 
untH a . eries of nets had set tled to work 
at interval of 1,000 metres of wire. 
Tlw nets trailed behind and below the ·hip 
and the Dana slowed down to about 
t wo knots in order to prevent them from 
bur.ting. 

One by one, at long intervals, the 
net· were brought in after sunset and 
dark, and the content of each net washed 
into . eparate tubs and immediately 
labelled . 

QUEER F'fSJIES. 
Ilere at last we saw the wonderful 

creatures of the deep with which our 
practieal experience had hitherto been 
v-ery limited. From a layer between 
the ,'urface and 1,000 metres came a 
mall catch of little fishes and 

inYertebrate . A tiny toado wa · puffed 

- r 

into a perfect ball and floated with 
seeming indignation a.mongst a m a of 
arrow-worms, jelly-fi he and crustaceans. 
A · nets which had been towing in 
deeper water were rai. ed, it was noticed 
that the fishes were black or very dark 
brown, some with sides silvery as tinfoil, 
others with rows of luminous organs 
along their flanks or bellies. With these 
dark-coloured fishes were live prawns, 
of the gOI'geou reddish colour of gold­
fi ·he ·, and other invertebrates in large 
numbers. After death, the fishes floated 
in the tubs but the prawns sank. 1'hough 
the prawns remained alive for ·ome time 
after being caught , the fishes were cl ea d 
or dying as soon as they were hauled in. 
Owing to the re.l ease from the great 
pressure of t he depth to which they had 
been accustomed, the eyes and intestine 
of ome of the fi shes protruded or burst, 
and in one the head was almost severed 
by the ruptm'e of the region near the g-ills. 

LI GHT IN THE SE A. 
We must now consider for a moment 

the question of light in the deep sea . 
How far does the light penetrate the 
water~ Everybody is familiar with the 
fact that ordinary light i compo ed of 
ray of \ arious wa ,·e-lengths. compri ing 
red , orange, yellow, green, indigo, blue, 

,, 

A Lant~rn Fis h ( La mpanyctus townsendi) from Lord Howe I s land (Rec ., vol. xiv, pi. x iv ). 
The s po ts on the body a nd head a r e luminous and ser ve a s r ec ognition marks whe n s h ining in tbe d ark. 

[A. 1? . • ll cCullocl, . del. 
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violet. and other colour . It has been 
found that all t hese rays do not penetrate 
the same distance into the water . The 
red rays are most quickly absorbed, 
and therefore penetrate less than the 
others, Yery few being found, even at 

'I'hc surface fisbe , down to about 
150 metres, are either colourless or mostly 
b lue ; from 300 to 500 metres, the fishes 
are silvery or grey ; and at depths from 
1,000 to 2,000 metreR, they are black or 
dark colom'ed. and are associated with 

Long teeth , la r ge eyes, feele rs. soft bodies, and rows of light-organs a r e charac te ris tic 
of m a n y deep sea fis h es. This s pecies ( Idlacanthus fasciola) has been cau g ht in 

North Australian waters. 

mid-day, at a depth of 100 metreH. 
At 500 metres the green ray· give out, 
and at a depth of abont 1,500 metres 
(less t han a mile) even the blue rays are 
ab. ent, and the water below that level 
i · in utter darkne. and is icy cold. This 
account for the fact that the animals 
of the deep are, roughly ·peaking, of 
different colour. at difTerent de})th . 

IAftr r .A. Brauer. 

red-eolourecl crustaceans, which, in the 
absence of the reel rays in t.he light, appear 
b la,ck ; t;hey appear reel only when brought 
to the surface. At night, however, when 
the water is everywhere dark, t hey migrate 
much nearer the m·face: and may be 
captm'ed at depths a shallow a 
:300 metre . On the approach of day 
they make for the cleeper, darker water. 

The s ilvery-s ided H a tc he t Fis hes swim in schoo ls in deep water. On t he le ft Is Argyropelecus 
with its ('yes directed upwards, a nd o n the rig h t the more n orma l Polyi pnus . 

(A fter A. Brauer. 
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Thus, under t he clill'erent light conditions, 
these animals a re probably practicall~­
invisible : it is only wuen they are taken 
from t he water that their actual colour: 
in daylight ean be appreciat ed. 

L Vl\UNE 'CE.NCE. 

Before we examined the Dcma ·s catch in 
detail, the light::; of t he ship ' laboratory 
were all extinguished. Many of the :fishe: 
then g~tve ofT flashes of ghostly 
luminescence, whilst the prawns ejected 
phosphoresC'enl pu~fs like smoke from 
cannon. If a pn1wn were lifted from 
t he wa,ter, part of it surface would glow 
with a faintly bluish or greenish light 
anti t he puffs of luminous matter would 
drip in lambent flame. into the water, 
where they floa ted away. 

<l l uminou~ mucus, whic·h may Aow from 
them lik<' a c· loucl , while in others the 
lig·ht-produc·iug organs are con:picuous 
highly organir.e<l strurtures, comparable 
in some re:pects to a n eye or a bull's-eye 
lant ern, having a source of light with <t 
reflector behind and a lens in front. 

Perhaps the finest adap tation o[ 
luminosity is to be seen in some angler 
fishes, which possess e:1 flexible rod extend­
ing forward from the top of t he head, 
the 1 ip it:elf being luminous. SmaUer 
fish and ot her animal::i are a ttracte<l by 
1"l1e lure and disappear down the angler's 
ca pacious mouth. 

Much knowledge has yet to be gained 
before we know the reasons for and t he 
pm·pose sen·ecl by luminouf\ organs. The 
a nima l1'5 whi<-h pos:e.. tbem are not 

T his fish (Macropharynx longicaudatus) h as a t r emen dous ~ape a n d a n extensible stom ach so 
t ha t it can actua lly swallow a nimals la r ger t ha n itself. T h e eye occupies most of th e tiny head. 

[A ftN A. Rr(llll!r . 

The luminescence of a ll the creatures 
captured in this haul was generally a 
blue of indescribable beauty, but luminosity 
is by no means confined to a blue coloration ; 
in ome anima ls i t has b een observed as 
a silvery glow, in others as green or iliac, 
while in a cuttlefish it h as been een a 
bright ruby red. 

The luminescence exhibited by members 
of the animal kingdom is unique amongst 
all lights, ina much a it is produced 
without the formation of heat, and for 
this reason is the most efficient form of 
illumination known. It has been recorded 
t hat two or three prawn-like crustacea, 
freshly caught, gave sufficien t light t o 
enable one to read for a few seconds 
t he newspaper on which t he jar containing 
them was placed. 

The methods of emitting lights are very 
varied. The light, organs range in 
structure from simple groups of surface 
cells to the most complica ted eye-like 
internal organs. Many crustacea secrete 

always c•onfined to t he dark abysse::; of 
t he ocean, and some of the creatures 
which live I here are not provided with 
luminous organs at a ll. 

It is probable that in some fi:she. the 
luminom; lure serves as an attraction or 
bait for prey ; that the regular arrangement 
of the lights may serve as recognition 
marks for fi hes of the same pecies for 
mating purposes: that the luminous 
cloud · of secretion may di tract an 
enemy and allow the pursued to e ·tape ; 
that the surrounding may be illuminated 
in the search for food : or that a detached 
luminous fragment cast off from the body 
may be a " sacrifice lure " to deceive tJ1e 
enemy. One can picture a fish chasing a 
delicious-looking prawn tearing away as a 
streak of light, ahead of it, and at last. 
with intense a nticipation thrusting fort h 
its ja ws and grabbing-a mouthful of cold 
light discarded by the animal. 

Beebe, in hi. '' Arcturus Adventure,'' 
advance. . ome interesting theories con-
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cerning the objects served by the luminosity 
of some of the fi shes he captured. H e 
states : 

S('attered over the body [of the slender-ta ile d 
la n tern fish ] a re m a ny sma ll, round, luminous 
or·gans, which we may d ivide into t hree genera l 
sets. F irst, thirty-two ven tra l lights on each 
side of t he b ody, extend ing from the t ip of t he 
lower jaw to the base of t he tail : second, t welve 
la t <-r·a l lights a rrangerl irregu la d y a long the head 
anrl bod y, and third . a series of four to eight 
mccl iA.n ligh t scales, cit h01· above or below the 
bAR<' of t he tail. 

The lower battery . when going full, cas t a solid 
sheet of light downwa rd , so strong that the 
individual organs could not. be detected . Five 
sepa r·ate times when I goL fi sh quiet and wonted 
to a la rge aquarium. ] saw good-sized copepods 
a nd other creatw·es come wit hin range of the ve nt ra l 
light.. t hen t ur n and swim d ose to the fi sh , 
whereu pon t he fish twisted a round a nd seized 
Rever·al of the !';mall be ings. Once it t ur·ned 
com pletely on i ts ba<·k. \Vhether t.his is 
t ho chief object of the vent ra l lig ht ing I do not 
know, but it is at least O<~cas ionally effective. 

Perhaps the best d istinc·tion between various 
spN·ies of th is g rou p of lnntem fi sh is the a rTa nge-

An A n g le r F is h ( Llnophryn e a rbo rife r ), n a tura l s ize. T h e fis h e s o f this ~enus 
a r e r e marka ble fo r t heir b eard- like .ap pen dag e, w h ich i n t his species r esembles 

a p iece of seaweed . Its u s e Is unknown . 
[After Jr. P. C. 'FI'nison , in t he Natural History .\laqazine. 
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ment of t he lateral ligh t spots,-incleecl, in the 
dark room 1 could tell at a glance how many 
species were represented in my catch by their 
luminous hie•·oglyphics. " "hen several fish were 
swimming a bout. these side port-holes were almost 
always a light, and thus it seems reasonable to 
suppose that they are recognition signs, enabling 
membm·s of a sc·hool to keep together, and to 
show stray individuals the wav to safetv. 

The light c·ales of t he tai'l are apr)arently of 
great importanC'e. 

Although i t is very evident that the caudal 
flashes have Rome sexual significance, yet 
anot.her vcry important function seems that of 
oblitera.tion. . . . When t he ventral lights die 
out thoy do RO gradwdly, so that t he eye hold s 
the image of the fish fo•· a t ime after their dis­
appearance, but tho <'ye is so blinded by the sudden 
flare of the tail lights that when t hoy a re as instantly 
quenched, t here follow several seconds when ow· 
l'etina c·an mak<' no use of the faint diffused light 
•·emaining, but. becomes quite blinded. A better 
method of defcn<'t" and E'R<'ape u-onlcl be diffictllt 
to imagine. 

of animal. · fro m eT"en the .1.\.ustralian 
crui.·es of the Dana will be worked out, 
and it would be premature to discu -.· 
anv of t he noYelties in this article. The 
accompanying illustrations of deep-. ea 
fi shes whirh haYe mostly been taken by 
other expedition~; in other parts of the 
world will, however, indicate some of the 
strange type. which were revealed to us; 
silvery hatchet fi shes wi th telescope eye , 
horricl little black angler fishes like impR 
of t he deep, fishes of such elastic structm·e 
t hat t heir paunches hung like bags beneath 
them, enclosing a swallowed fish almost 
as big or even bigger than the aggres.-ive 
little monster which had devoured it, 
and lantern fl.- hes of every graceful bape 
with their jewel-like lights. Some curious 
ft h-hHYEe had their eye on long stalk. , 

T h e Compleat An~ler. T his extraordin a r y fish (Lasio~nathus saccostom a) is p r ovided 
w ith rod , line, bait a n d books. 

NEW AND R ARE • 'PECIES. 

}lo t of the fi. hes captured by the nets 
of t he Dana were small lantern fishes, 
of which many species are known, but 
here and t here some extraordinary forms 
occtu·red. ..c e~rly every fish that was 
caught had not, before been seen in 
Australian waters, and so many new 
species appeared that one's ignorance 
of the fauna of the Tasman Sea seemed 
more colossal than ever. Many years 
will no doubt elap e before all the species 

I.\ ft<'r 'l 'ote Rega11. 

the u.-e of which it i.- quite impo · ·ihle for 
u to conjecture. 

[n dcpU1s of le~::; than 100 metres 
many glass eels were found. These pale 
wriggling ghost.' were the transparent, 
leaf-shaped larv~ of eels, and were all 
examined with much interest, for one 
of t.he main object.- of the expedition 
was the discovery of t he marine young· of 
the freshwater eel. of Australia. None, 
however an ·wered their description, and 
each g·la:s: eel proved to be the young of 
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some marine species or ot.her. Young 
and larval fishes, some wit,h long trailing 
thread-like :fin.·, and egg. of Yarious kind s, 
Aoating with pelagic jelly-fishes and 
Portuguese men-o' -war, often found theh· 
way into t,he net as they entered the 
surface layer.· of the wa.tcr. 

and the tisb become, dependent on the 
blood of 1 he female for its nutriment . 
The male. relieved of all anxiety for 
promuing its own food. becomes a mere 
degenerate, and its sole mi.·sion in life i · 
to provide Lhe milt nece:-;~ary to fert ili:'.e 
the eggs of the female. 

Natu re has provided t his A n g ler Fish (Gigantac tis m acr o n cma) w ith a g r eat length of 
permanently baited fishing line. 

lA itl•r '/'ale Brgan. 

A con ·taut wateh was ah\'C_1y kept for 
specimen of the ·· para. itic " angler fi h. 
'rhis fish is one of the most remarkable 
yet recorded: as the male is entirely 
parasitic on the female. 'l'h e diminutiv<: 
male attaches itself by mean.· of it. jaw. 
to the body of the fema le : the tissues of 
the female at the point of contact break 
clown, an cl the male then receives it s 
blood cir<"'ulat.ion from that of its host. 
~rhe . tomaC'h of the male clegenera1N;, 

"Cnfortunately, no spec·imen of this 
extraordinarr fi sh were capttued during 
this cruise, but a preserved spf'timen 
on board, wiM1 three sueh males att<:l.chen, 
wa an object of constant interest. rl'his 
along with other \\'3 R raught in the 
Pacifi c earlier. 

It is hoped that models of the parasitic 
male angler fi shes will shortly be procured 
for exhibition in the An ·tralian Mnsenm. 
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The Antiquity of Man 
BY A. R . RADCLIFFE-BH.OWN, M.A., 

Pr ofessor of Anthropology in t he University of Sydney. 

(This article con tains the substance of a lecture recen t ly delive red a t. the l\fuseum a nd is based on 
notes taken during the lectm·e. The article was submitted to Professor R adcliffe-Brown for approval 
bcfot·e being printed.- EDrTOR. l 

I 'J' is a matter of some interest to know 
how long man has been living on th is 
earth, and it is propo eel to discus 

in t his article the eYidence: such as it is, 
for the antiquity of man, and to show that 
i t is greater than many people suppo e. 
The time involved is so vast that it is 
not possible to state it in years with any 
degree of exactne s ; it is rather to be 
reckoned in terms of geological periods, 
which are measuTed by the changes 
recorded in the rock and deposit forming 
the cru t of the earth. 

EARTH HI.'1'0 RY. 

1'he history of 1 his earth, so far a s 
known, is obtained by a ·tudy of the 
sedimentary strata, which are arranged i n 
series of varied thickness, the oldest at 
t he bottom. The relative ages of rock. 
are determined by the fos. ils they contain. 
t hat is, by the remains of animals and 
plants which were living at the t ime when 
the rocks in que. tion were being form ed, 
and which became embedded in the sand, 
mud, or clay, which subsequently became 
con})olidated into rock. Each geological 
period is characterized by its own special 
fossil., and by studying these we are able 
to trace the history of life on the earth , 
t hough it is not possible to fill in a ll the 
details. 

Geologists divide the sedimentary rock.· 
into various system which are grouped 
into major divisions. Of these the lowest 
and therefore oldest is the Archrean, 
fo1Iowed in order by t.he Primary, 
Secondary, Tertiary, and Quaternary, the 
last being that in which we are now living. 
Each of the e divi ions represent a certain 
lap. e of time, indicated rough ly by t he 
t hi<'knes. of the depo: it. ;u;sig·ned to each. 

It is difficult, however, to estimate how 
many years a re represented by any 
geological period , that. i ·, the time involved 
in t he formation of the ·trata laid down 

81\A\1'1 Of lll£ 11\(£ }\<lltW 
(T\.Oo\14\ 

Brain s of t h e Jumpin g S hrew (Macroscelides). 
T r ee S hrew (Tu paia), Tarsle r (T arsius) and 
Marmoset ( H a pa le). T h e fig u r es s h ow a p r ogr essive 
r edu ction of the o lfacto r y area a n d a correspondln~ 
a d van ce in the v isual, parietal, pre-occiplta l and 

p r efr o nta l a r eas. 
[ After r;. J-:l/iott .'imilh. 

during that period. A rough approximn ­
tion may be made by observing tile rate 
of sedimentation at t,he present day <tntl 
esti1nating therofrom the time nocess<ll',\' 
for t he aceumula t ion of t he deposits formed 
during a given geological period. This 
method is admitted l.v inexact., but chemists 
and physicists hn "'e in recent Y<'<ll'S 
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discovered a more reliable means of 
computation based on the rate of radio­
active change. It is found t hat minerals 
containing uranium undergo a very slow 
transf01·mation through the loss of radio­
active substances by which uranium 
become finally converted into lead. The 
rate of change may be upposed to be 
uniform and can be measured, and t he 
amount of change can also be determined, 
o that we are able to form an est-imate 

of t he geological age of ·trat.a, though tbi::; 
is . till no more tha n an approximation. 

A con ·ervative estimate of t he duration 
of the variou. geologic·a1 period i as 
follow · : 

Quaternary . . 200,000 year . 
Tertiary 2,500,000 years. 
Secondary 3,750,000 year . 
Primary 18 .7!30,000 .vear ·. 
Arch::ean '} 

\Ve have no mean: of e. t,imating the 
duration of the .A.rchman. but we know it 
represent· a va ·t periorl of ti1ne. 

'l' be earliest form s of life have Left 
no trac·e , either becau. e they had no 
hard parts \Vbich could b e J)re erved, 
Ol' because they have been ::;ub ·equentl~· 
destroyed by the vici itudes to which 
they and t he rock · eontaining them 
have been subjected. l.~ife ·ertain ly had 
i1,: beginning · in thf' ~\.rchrean, and 
in the lowest Primary rock we find the 
remain of a large assemblage of organisms 
eit her plant · or members of the great 
clivi ion of ba('kbonele.· (invertebrate) 
anin.1al . Fishes, the earliest an cl low lie · t 
vertebrates rame into exi. tence about 
the middle of the Primary, and apparently 
have not increa ·eel or dimini 'bed greatly 
in nnmber of kind:s ' ince. ~\mphibian. 
came !;;bortly after the fi l:ihe.·, and in 
the later Primary appeal'ecl the first 
reptile: . The ·e incrf'a:sed rapidly and 
reac·hed their zenith, both in ·ize of 
indi\iclnal an<l number of kind , toward: 
the end of the e('ondary period. Thi~ 
wa. the o-called Age of Reptile., ome 
of the dinosaur~ or .. Terrible Lizard".·· 
wbic·h lived at tbi.' tin1e, being the largest 
terre!-)trial animals tbi: earth haR ever 
l-leen. 

The reptile · then dwindled in number 
and importance, one of the rea onR for 

their decline beingJ no doubt, the appear­
ance of an important new group, t he 
mammal . The earlie ·t birds date from 
about the middle of the Secondary, and 
the olde t fossil mammals are found in t be 
early Secondary. The e earliest mammals 
were mall creature , and they remained 
unimportant until t he end of t he Secondary 
and tbe beginning of the Tertiary, when 
t hey underwent an enormous developrnent, 

S kull o f ~eaoderthal Man, found at La Ch apelle­
a u x-Saints, Fr ance. The forehead is recedin g, t he 
eyebrow rid!1es large, the jaws project forwar d, 

a n d the c hin Is not promJn en t. 
[From rast in tlw lkpartnwnt of Authropology, 

I ' ni\ f'rsit.~· of Sydnl' ~· . 
I Photo. 0 . ('. Clutlon . 

and attained a dominant po. ition whi ·h 
they have maintained ever sinee. Finally 
cau1e the part icnlar mammal which we 
call .\Ian. 

\\ITB~ DID ~LA~ FIRST APPEAR'! 

\Yhen we inquire at what point in 
o-eoloo-ical time man made hi: firsL appear-
~ ~ . 1 
ance we mu. t rely on fo. :lil evtc ence · 
otherwiHe we can but . peculate, and 
. peculation 1: alway: uncertain and 
un:ati::;faetory. 

But first we must haYe a clear idea 
of what i · man and what i · not and must 
h<n·e criteria by whic·h we can recognize 
human remain: when we are fort nnate 
enough to find them. It i · ea ·y to 
clh;ting:uish man fl·om other animals if we 
con.'ider exi:ting form. only, but when 
we go back in geologic·al time di:C"rimination 
i not so ~imp le. 
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CLASSI.FIC,\TION 01~ .AND L.\LS. 

.:\Ian i an animal and is t herefore to b e 
c-lassed among other animal . Zoologi ts 
clinde animals into a nnmber of din ion ·, 
fir t separating the Yer tebrates fTom the 
im·ertebra te . The ,·ert ebrates are grouped 
in to r la se , of which one i the class 
.Mammalia, consisting of warm-blooded 
animals which suckle their yOtmg. 
Mammals are fur ther separated into two 
su b-claSS(lS, t,he Prot otberia or monotremes, 
of which the platypus and the echidnas 
of the .Australian region are the only 
sur·vivors, and the Theria or higher 
mammal ~, which produce t heir young 
aliYe. The Theria are divided into two 
section ·, t he Metatberia or marsupials, 
t he young of which are born in a helple · , 
immature condition , and t he Eutheria or 
placental mammal. , in which t he new­
born ~roung are more highly de\eloped ; 
man i.· inc·luded in this last section. 
The Eutheria are db·idecl into a number of 
order:, one of which is t he Primat e . 
This order has as sub-orders the Lemuroidea 
or lemur., and t he Ant hropoidea, including 
the monkeys, apes, and man. One of the 
families of the sub-order .AnthTopoide~ 
is the Tlominidre, or F amily of ~Ia n. 
1f we consider only living races of men 
we find t hat t he familv Hominidre contain · 
but one g·enus Homo and one specie:) 
Horno sc(,piens. Fossils, however, have 
been found which belong to t he genu:­
Hmno, bu t diifer from living men in 
c·ertain respeet., so t hat they are not 
regarded a. member. of the species 
sapiens, an<l other ·pecific name have 
been g:iYen to t hem, indicating that, 
t houg-h t hey were definitely human and 
had human characteristic , they were 
different from liYing men. 

ll l'~ I A ' ('IIARACTERISTICS. 

'Yha t do ''"'e mean by human 
characteril)tir:-:, or , in other word , bow 
is man di ·t ingui ·heel from other animals ~ 
One di. tingui. hing featm·e of man is that 
he wnlks erect on two legs and use. his 
ot.her two l imb~-; a: arm ·. :Man has two 
feet used cxclu: ively for locomotion and 
two hand !-i used exclusively for graspincr. 
But the c·hief difference between ma

5
n 

and the lower anima I. i to be found in 
the brain , which in man i:;; proportionately 

huger and al: o more complex. It is 
essent ia1ly the brain which deterntines 
whether an animal i: human or not. 

'1' ITE P RDI.A TE BR AIN . 

If we take a serie: of animals belonging 
t o the order Primates we find t hat the 
brain show: a progTe:~ive evolut ion and 

Ri g h t lower jaw from i ns ide of (A) C himpa nzee, 
(B) Plltdown Man , ((') H e lde lber g M a n, 
( D) Mod ern Man . Note the d i ffe r e n ce in chin 
s lo pe a nd t h e g r a dua l r educ tion o f the can ine 
tooth (I') ; l. , gen ial tuber c le ; m.g., mylohyoid 

g r oove; nu., m y lo hyoid ridge. 
[After Tr. K. Oreuory . 
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improvement as we proceed from lower 
to higher forms. In lower animals t he 
functions of the brain a.re mainly two, 
namely, t o receive impressions from the 
sense organs and to send messages to 
the muscles. One part of t he brain, 
for example, is concerned with t he sens.e 
of smell, a.not her with the sense of sight, 
and the proportions of t he brain devoted 
to t hese and other special senses differ 
in different animals, as shown in the 
illustration. The olfactory or smell sense 
is very important in the lower animals ; 
a dog, for example, practican y lives 
in a world of smells, and the portion 
of his brain devoted to t tJe perception of 
smells, the olfactory region, is very highly 
developed. In the Jumping Shrew 
(Macroscelicles), an animal which lives on 
the grOlmd and requh·es a good sense of 
smell, t.he olfactory region of the brain 
is comparatively large, while t he portion 
de,oted to sight is relatively small. In 
t he Tree Shrew (Tupctict) the sense of 
smelJ is not so important, and a much larger 
proportion of its brain is concerned with 
t he . enses of sight a.nd hearing-. Th is i. 
in harmony with its mode of life, for an 
arboreal existence calls for a different type 
of brain, and our ancestors in taking to 
life in the trees initiated a series of 
evolu tionary changes which culm inated in 
man. It will be noticed that right in front 
of t he brain of T~tpaia there is a new a.rea, 
t he prefrontal (indicated by horizontal 
lines). In the Tarsier (1'a'rsius spect1"/,llYn ), 
one of t he lowest Primates (the Tree Shrew 
i. not a Primate, though it is related 
to the animals comprised in that order), 
the olfactory area is still ·maller, while 
the portions devoted to sight, hea.ring, 
and touch are larger than in the lower 
forms. More impoTtant still is the 
expansion of the prefrontal and the 
appearance of two new portions, t he 
pa.rietal and pre-occipital, which are not 
connected with any special sense but have 
a co-ordinating or a.ssociation function, 
and are concerned therefore with processes 
of thought. 

In the Marmoset (Hapale), t he most 
primitive surviving monkey, the olfa,ctory 
a.rea. is very much reduced, though not 
so much as in man. Th e brain is larger 
in proportion to the animal, and the 

association areas, on the development 
of which the power of t hinking is 
dependent, are highly developed as com­
pared with the lower forms of brain 
previously considered. If we continue 
the series by comparing the brains of t he 
other monkeys, t he apes, and t hen man, 
we find a continuation of t he process 
that js illustrated in t his diagram. The 
brain increases in size, the olfactory 
portion becomes more and more reduced, 
and the areas that are concerned not 
with directly receiving sense-impressions 
but with ljnking together impressions from 
different senses and co-oTdinating them 
and movement, and which are therefore 
the organ of intellig·ence. undergo a great 
increase in sir-e and complexit:v. 

.Jaw of Heidelb e rg Man . T his is t he largest and 
m ost power fu l human j aw ever d iscover ed. The 
c h i n is less p romine n t t han in Hving races of men. 

[From cast iu Austral ian :llluseum. 
[Photo.- G. C. Cltt/tQn. 

The last stage of this development of 
the brain in the order of the primates 
is that which takes place when the power 
of speech is acquired. t hat is, the ability to 
communicate with one's kind by a con­
conventional system of uttered sounds. 
Certain important areas of the human 
brain aTe conceTned with speech. The 
possession of speech and the presence of 
t hese speech-centres in t he brain may 
be taken as the cli t inctive mark which 
separates man from a11 other animals. 

Again, man is the only animal that 
m akes and uses tools. This is of great 
assistance in determining the antiquity 
of man, for, even though we may find 
no huma.n bone , we ma.y find tools in 
some geologica.lly old stTata, a.nd from 
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these infer the former existence of the tool­
making animal man. 

Ti, therefore, we finil the fossil remains 
of an animal of the sub-order of 
Anthropoidea, about which there is sa.tis­
factory evidence that it made and used 
tools and possessed the power of speech, 
we must regard such a fossil as being 
human, or at any rate very closely related 
to man. 

THE HUl\IAN SKULL. 

The development of the brain has led to 
important changes in the skull or brain 
box, and, since we cannot hope to find 
fossil brains, we are obliged to give careful 
study to skulls, their shape and relation 
to the other bones of the skeleton. 

In the lower animals, which walk on 
all fotu'S, the backbone is habitually 
more or less parallel to the ground, the 
sknll too occupies a horizontal position, 

Skull of Rhodesian Man. This skull is remarkable 
for the enormous brow ridges and muzz le and the 

low cranial dome. 
[ rrom cast iu Australian ?lluscum. 

fPhoto.-G. C. Clultoll . 

and its articulation with the backbone 
i at the back of the head, so that the 
foramen magnum, or large opening through 
which the spinal cord connects with t.he 
brain, looks backwards. In man, on the 
contrary, the foramen magnum open , 
downwards when the face and eyes are 
directed forward, and the skull is poised 
on its middle on t he top of the spinal 
column and the face occupies a ver t.ical 
position. Apes have a relatively large 
brain and skull, but the front of the skull 

has a low slope with rececling forehead 
and projecting jaws, nor is its bead 
balanced on the top of the backbone. 
In man the skull projects forward and the 
muzzle haR receded. The human face 
compared with that of the ape is in some 
respects degenerate ; it has decreased in 
size and is less important as an adjunct 
in animal life. The gorilla has a large 
and useful face, for he employs his powerful 
jaws not only for eating and for breaking 
objects, but in fighting. Man no longer 
fights with his teeth (except on rare 
occasions), and he uses nutcrac-kers and 
eats soft cooked food. The hrunan nose 
is a degenerate organ compared with that 
of a horse or an antelope, but n1an has 
benefited by this degenera.tion of the nose, 
for it has enabled him to a.cquire stereo­
scopic vision, which is not possible for an 
animal whose eyes are eparated by a 
large nose. 

In man t he muzzle has disappeared 
on account of the degeneration of the jaws 
a.nd man's face is upright. Man ha. 
acquil'ed a chin, found in no other a.nim!ll; 
the chin, too, is t he result of degeneration, 
for the reduction of the dental arch, 
t he upper part of the lower jaw, ha.s 
not been accompanied by an equiYalent 
reduction of t he lower part of the lower 
jaw, so that the chin projects forward. 
:iVIa.n's teeth are smaller tha,n those of the 
apes and of somewhat different shape. 
His grinding (molar) teeth, apart from 
the differences in cusp development, haYe 
their longest diameter in the transverse 
direction, while in the ape the longest 
diameter is from front to back. Teeth 
are very important in the investigation of 
fossils, because, being exceedingly bard 
and resistant, they are sometimes the 
only evidence ava,ilable. 

NEANDERTHAL 1\IIAN. 

As has been >aid, all living men belong' 
to the species Homo sapiens. But we are 
acquainted with fos il men who belonged 
to other species, differing from existing 
men in brain, skuH, jaw, and other 
characters. For example, there is 
~ eanderthal man, of whom a. bout. thirty 
examples are known by skulls and . keleLons 
found in France, Belgium, Germany, 
Gibraltar, Galilee, and other places. In 
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Neander t hal man the face and jaws are 
larger and more forwardly projecting 
t han in modern man, excep t perhaps in 
some Australian aborigines and natives 
of New Caledonia.. H e had a receding 
forehead and project ing brow ridges, but 
he had human teeth. He belonged to 
t he genus H omo, bu t differs in species 
from modern man and is called Homo 
nean det·thalensis. His jaw compa.red wit h 
tha t of a chimpanzee is degenerate, yet 
i t is not like a modern human jaw, and 
his chin is not so prominent as t hat of 
existing races of men. In living men, 
with a well-developed chin, the genioglossus 
muscle, by which chiefly the tongue is 
moved, consists of severa l more or less 
separate strands, whieh permit rapid 
and co-ordinated movements, and this 
mu cle is attached to two little t ubercles 
on t he inner side of the chin known as 
the genial tubercles (F ig. t ). In t he 
apes t he. e tubercles are absent , the 
tongue attachment is fart her back , and 
t he tongue itself r ests on a shelf of bone ; 
on this account , t he tongue has Little 
freedom of movement . The power of 
speech i · correlated wit h free movement 
of the tongue, whjcb depends upon a 
forward and high attach1nent to the jaw. 
In H omo neancle'rthalensis t he chin slopes 
backwards, t hough not so much as in t he 
chimpanzee, but the tongue at tachmen t 
i · not quite a. in modern man. Yet we 
feel cer tain that he could talk, for casts 
of t he interior of his skull show that the 
speech centres of his bra.in were well 
developed . He could also make tools, for 
in the caves where he dwelt we find hi.· 
flint implements, finely fashioned by 
spalling a.nd chipping. 

ThE> skeleton of Neanderthal man shows 
u. that be did not walk quHe upright, for 
hi. t high-bone wa.s curved and t he struct1.u·e 
of his knee-joint indicates that. his legs 
were a lways bent at the knees. 
Examination of the back part of his skull 
and of his neck ver tebrffi reveals that 
hi::; head was not balanced upright on his 
backbone, but was thrust forward and 
supported by a, mass of muscle at the back 
of his head. 

We know almost exactly when 
N eander tbal man lived. At the end 
of t he Tertiary, Eluope enjoyed a warm 

climate and was covered with forest s, 
in which lived lions, elephants, 
rhinoceroses, and other animals related 
to the fauna now inhabiting the wa.rmer 
parts of Africa, and in t he r ivers was 
to be found the hippopotamus, not 
ident ical wit h, but resembling t he Living 
hippopotamus now found only in much 
warmer latit udes. At the beginning of 
the Quaternary period t he climate of 
Eluope grew colder, and t he ice cap spread 

P iltdown Man (Eo a nthrop us dawson i). T his 
restora tion, b y S ir A rthur S mit h Woodward, s bows 
t h e co m bination o f human and s imia n ch a r acter s . 
The s kull is of huma n t y p e, but the j a w is a pe-like. 
The d ark a r eas represent fragments a c t u a lly 
ro und · t h e j aw is r estor ed fro m the r igh t s ide. 

' fFrom ra t iu Austra lia n i\i u11rum. 
[l'hoto.-o. C. Ctuaon . 

.·out hwards and crept down the mountains 
towards sea-leYel, until northern Europe, 
like Greenland today, became covered with 
a sheet of ice. The warm th-loving animals 
r etreated sout hwards and their place was 
taken by hardier creatures, such as the 
woolly ma,mmot-h , the woolly rhinoceros, 
and t he cave bear. But again the 
climate became milder, the ice retreated 
and the fauna changed once more. There 
were four major glacial epochs during the 
Pleistocene, as it is called, separated by 
mild intergla.cial periods. E ach of t hese 
alternating· cold and warm periods had 
it· cba,racteristic animals, which migrated 
south OT nort h with t he aclvancine: and 
retreating ice sheet. --

N eanclertha.I man lived in E m·ope during 
the last ice agE> or Vftirm glaciation for 
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we find tha,t he was contemporaneous 
with the last . ojom·n in middle Europe 
of the woolly mammoth, cave bea.r, 
the Scanrlinavian reindeer, the Arctic 
fox, and other a.nimals adapted fo1· 
existence in a cold clima,te. .At the encl. 
of the v\ i.irm glaciation Neanderthal man 
dis~ppears and is succeeded by Horno 
sap~ens, who entered Europe, coming 
probably from .Africa, and we are able 
to fix a date for his coming into Europe. 
This is rendered possible by the work of 
the Swedish geologist, Baron Gera,rd de 
Geer, and his assistants, who for years 
gaYe close study to the laminated clays 
deposited in Swedish lakes which la,ved 
the retreating ice front of the last 
continental glacier. These glacial cla,ys 
· bow seasona.l ba.nds or layer s, and the 
deposit. formed in winter differ8 in thickness 
and appearance from that formed in 
summer, when melting wa,s greater and 
the supply of sediment more plent,iful . 
Two succes.'ive layers represent one year's 
cle}Josit, and by counting the number of 
layer · it wa.s found possible t o ascertain 
the time of the last retrea,t of the ice, 
ju t as the age of a tree mav be calculated 
by counting the annual rings of growth. 
Thi method of computation has been 
extended and its accuracy confirnled by 
re.·earcbes on lake deposits outside of 
Sweden , and the results t herefore may be 
regarded with confidence. 

It is found that the last recession of 
the ice sheet bega.n about 35,000 B.C. , 
and hence we may .·ay tha.t modern man 
became an inhabitant of Europe about 
25,000 B.c., di.·placing Neanderthal ma.n. 
But modern man must be older t han that, 
for before that time he was living some­
where else, proba.bly in Africa, and for 
thousands of year prior to that date 
N eandert,hal man was in Europe, living 
in caves and bunting the animals which 
inhabited the eountry during the \ V i.irm 
ice age. 

HEIDELBERG M.AN. 

In 1907 there was found in a sand­
pit at Mauer~ near Heidelberg, Germany, 
a massive jaw, which is the only l'elic 
we have of a.not.her fossil man. The 
teeth prove that this jaw was human, 
bnt i t has .·everal ape-like charactE:>rs. 

I t was found at a tlept.h of Lh irt y fed, 
associated wit h bones of a,n ima 1 ~ 
charact;eristic of mild intergla.eial time.·. 
The jaw i .· practically chinle.-,·, and is 
the heaviest and most powerful human 
jaw ever discovered. It is possible that 
H orno hei.clelbe-rgensis, as be is called, 
is rea.lly an excep tionally robust example 
or variety of the N eandert haJ race, in 
whirh case be i not a sepa.rate . pecie 
nor ent it led to a different spec·ific name · 
it is at any rate probable that he wa.~ 
closely related to Neanderthal man. \Ve 
do not know whether Heidelberg 1nan could 
talk, as his skull has never been found, 
and we know nothing of his brain, but it i · 
probable that he macle tools, for, in the 
valley of the Thames, the Seine, and the 
Somme, we -find flint tools in clepo~eit.· 
conta.ining the remains of animals which 
lived during the third interg·laC'ial period. 
These Chellean tools, as they are called, 
ar~. of crude workmanshii:>: but are 
undoubtedly of human origin. It is true, 
however, that these Chellean implement.· 
have been found only west of the Rhine 
while the Heidelberg jaw was found ea t 
of the Rhine. It is unfortunate t ba.t the 
men who lived at tbis period ha.cl not 
yet taken t o life in caves, for then we 
should find their bones in a bunclance. 
Chellean man lived in t.he open , fm' the 
climate was warm, a.nd 'vc fi ncl only hi. 
tools in river deposits. 

RHODESIAN J\IAN . 

.Anot her species of fossil man, Homo 
·rhodcsiensis, was found in 1921 in the 
Broken Hill l\1ines, R.bodesia. Thi ~ 
interesting find consists of a skull with 
immensely heavy eyebrow ridges, a 
r eceding forehead and a.n enormous 
muzzle-like face. I t was found em bedded 
in lead and zinc ore, and only a lucky 
chance saved this precious relic from 
being passed through the smelter, as 
was doubtless the fate of other huma.n and 
animal remains which would have gi, en 
us very valuable information. 

Examination of the skull , in wllich 
the fm·amen magnum ha.s a forward 
position , indicates that the kull was 
poised on an ereet spine, and the 
conformation of the brain, as indicated 
by the skul1 , suggest.s that~ Homo 



rhodesiensis had the power of speech . 
H e was 1 herefore definitely a man and 
belonged to t he genus H omo. 

\Ye cannot da te this prehistoric man , 
for Rbodel:iia, unlike E urope, did not 
·uffer a erie of climatic change~ at the 
beginning of t he Quaternary, hence t he 
animals which inhabited t he country then 
were much the sa me as thm;e of t he presen t 
day. H e may have lived 2,000 year · 
ago or 100,000 years ago. 

P IL'l'D OW N l\I AN . 

In 1912 a fragmen tary skull and jaw 
were found at Piltdown, in Sussex, 
England. The. e remain::; caused much 
controver. y, because i t was evident that 
the kull wa · hurnan, while the jaw 
strongly resembled that of an ape. I t 
wa t hought, therefore, by continental 
and American antbropologi ts that the 
. kull wa · tba t of a new species of man , 
and the jaw that of a new pecie. of ape . 
H owever, it seemed impTobable that two 
new ·pecie , one a man and one an ape, 
hould leave, t he one it· kull, t he other 

i tl:> jaw, in t he same deposits in Sus ex. 
It is more reasonable to believe t hat the 
. kull and jaw belonged to one individual, 
and this i.· confirmed by a more recen t 
discovery in China. We may safely 
conclude, t herefore, that P iltdown man 
had a human brain case, though he bad 
a chinless ape-like jaw and the teeth 
were not of a definitely human type . 
\\e cannot t herefore place him in t he genu s 
H orno, and this interesting and important 
. pecimen has been described as a new 
genus and speeies, Eoanthroptls datcsoni, 
t he pecific na me being given in honour 
of the discoverer, 'Mr . Charles D awson. 

Piltdown man wa. perhap. a t ool-u ing 
animal, for in the ame deposit were 
found a worked bone and stone flake ·, 
which, however, were not defini tely 
fashioned and the bape of which may 
be accidental. '.rhe brain, however, as 
evidenced by an actual cast of the skull, 
is definitely human, and has associat ion 
areas not foun d in apes. 

PE]( I N l\l AN. 

A most important discovery has recen tly 
been made in China . Dr. Andersen, a 
Swedi. h scientist , when examining some 
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( 'hine.-e flake.- an<l .-tone tool.-, found two 
teeth, which were ·tudied in Up.-ala and 
pronoun<"ed to be hominid teeth of a new 
type. Dr . Davidson Black, of P ekin 
U ui Yersity, examined similar teeth and 
clerlared t hem to be tho ·e of a new hominid 
g·enu:, which he named .Sinanthrop us 
pek inrnsis (Chinese man of Pekin ). 
An1 hropologistl:l are chary of accep ting 
new genera on the e-vidence of isola ted 
teeth, and a,t first looked askance on 
P ekin man. But Dr. Davidson Black, 
with sp lendid persistence, continued hi .-
ea,rch for further evidence, and la ·t year 

a block of slone containing t he remain.­
o.f :-;evera l :-;knlh; and jaws of t he new 

Skull- ca p of the Ape-man of Java (Pithecan thropus 
c rectu s ). This tlgure s hows that t his a nimal had a 
low ty p e of brain co mpared with that of true m a n . 
Its brain indeed was in s ize about midway b etween 

tha t of m a n a nd one of the higher apes. 
l i!' rom ca!lt i u Au1<tralian )Iu:wum. 

[P hoto.- G. C. Clutton. 

form were discovered. These are 
embedded in a very hard matrix, and 
it will be some considerable t ime before 
t he bones are disen tangled so t hat they 
can be t udied in detail. A.lTeady, how­
ever , jaw: haYe been revealed, and 
these are ape-like and imilar to t he 
Pil tdown jaw . Portion of skulls are al. o 
vi ible in the matrix, and, according to 
Dr. D::1vid on Black, t hese are of human 
type. Thi.- new find justifies tht­
as ·ocia tion of t he Piltdown kull and 
jaw, and t he t wo ii nds are of the same 
geolog·ical age, namely , t he beginning of 
t,he Qna Lernary or Pleistocene, or possibly 
a littJle la l;cr, ('arrying us back to a period 
about 150,000 or more years ago. 

Are E oanthropus and tiinanthropu.s men"? 
Professol' E lliot Smith, from examination 
of the brain C'ase of P iltdown man, 




