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2. THE TANAMI GOLDFIELD

By H. O. FLETCHER.*

HREE hundred miles west of Ten- The first discovery of eold at Tanami,

nant’s Creek and sixty-eight miles pronounced Tan-a-mee by the natives, was

north-west of The Granites 1s found made by Mr. Allan Davidson during an
the now abandoned Tanami eoldfield in  exploratory expedition on behaltf of the
one of the loneliest parts of the Northern Central Australian Kxploration Syndicate.
Territory. Although it is on the direct In 1900 he travelled west from Tennant's
track from Alice Springs to IHall's Creek  Creek and after discovering and naming
it is visited by few people as most travellers  Granite Hill  continued westward 1nto
orefer the longer but more used route Western Australia for a short distance.
throueh Newecastle Waters and Wave Hill.  Forced to return because of the waterless
country he discovered two larege rockholes
which to his deheht contained water.

e

The country around Tanami has a gen-

eral elevation of about 1,400 feet above sea A _ Ll USRS _ |
level and consists of a wide plain or plateau Natives 1 the vieinity mtormed him that
with isolated ranees of low elevation, none €Y called the rockholes Tan-a-mee and
of them exceedine 250 feet above the thal the water “"never died 7. This proved
blateau surface. The hichest and most O be mcorrect as i 1904 Elll(l. acaln 1n
extensive rance is the Gardner Range, ]!)]() when more use was made of the water
which extends south-easterly from Mt. It gave out.
Brophv in Western Australia and extends
across the border to the Careece Rockhole
about 30 miles north-west of the Tanami
ooldfield. The range terminates in a broken
series of hills surrounded by sandy desert
country.

Prospecting was carried out by David-
son and his party on the surface rocks
which are maimly slates and sandstones,
some quartzites and others tuffaceous 1n
oriein. Shortage of provisions made 1

necessary to curtaill anyv prolonged work

':"LI'}]IHTH_}_{I':lIIlIH for this article by Allen Keast, and the party returned to rl1_{l]]"51’ll s Creck
M Se. on the overland telecraph line.
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[t was not long after the news was
received that eold had been discovered at
Tanami that the first prospectors arrived
and m January, 1904, two prospecting par-
ties started operations in the search for
oold. Later i the year other prospectors
arrived on the field but between them not
a great deal of gold was found. A quartz
reef, 17 miles south-west of the Tanami
Rockholes, yvielded prospects of eold while
at Davidson’s Lode 2 oz. 5 dwt. of ¢old in
specimens and 15 dwt. of alluvial gold were
obtained. At this stage the water in the
rockholes was exhausted and the field was
temporarily abandoned.

[n 1906 and 1907 other prospecting par-
ties including some of the original pioneers
carried out further work on the auriferous
outerops but with indifferent results. Two
cood seasons 1n 1908 and 1909 enabled
three prospectors to work continuously on
the field for some time and the quantity
of cold secured was sufficient to centre
public and government interest on the eold-

field.

The Government Geologist of South Auns-
tralhia visited Tanami in 1909 for several
months and reported that in his opinion
the gold discovery was an important one
and “‘that the rich stone found near the
surtace, and the lodes will continue at
depth and can be followed down by proper

SEPT. 15, 1953

vai—-'l'ht* gorge at the
| anami Rﬂckhules with
a distant view of the

goldheld.

Below — The country
north of the Tanamj
goldheld 1s covered with
ant hills of varying sizes.

prospecting . Shortly after the (rovern-
ment Geologist’s report was published tWe
of the original prospectors with a new part-
ner found 21 1b. of rock estimated to colr
tain 180 oz. of cold and also reported the
discovery of more alluvial eold.
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[Followine the rather glowing reports of
the eold finds at Tanami the number of
miners on the field mereased and 1 Sep-
tember, 1909, Mr. Lionel Gee, S.M., who
had been appointed Warden and Magis-
trate at Tanami, left Adelaide to take up
his duties. Because of many delays and
difficulties m travelline Mr. Gee did not
reach the egoldfield until 19th December.
[His party travelled to Tanami from Dar-
win, leaving the overland teleeraph line
at Pine Creek and proceedine to Mucka
Station, a distance of about 380 miles.
Mucka 1s situated on the Vietoria River
about 50 miles above Wave Hill and 1s
approximately 170 miles from Tanami.

[t 1s Interesting to note that Mr. Gee, 1
the detailed report of his journey from
Mucka Station to Tanami, stated, **1 had
now been travelling for nine davs through
country hitherto called “desert’ and was
acgreeably and patrioticallv—I think the
term fits—surprised and pleased to find so
much good pastoral country in 1t and feel
an absolute convietion that 1t will be
utilised some dayv’''. He hoped that intor-
mation embodied 1 his report would help
to dispel ‘“the vague impression or idea,
which 1s so often found to be present 1n
the minds of the general public, that the
imterior of Austrahia consists mainly of
useless desert .

This rather popular but erroneous con-
ception of inland Australia is slowly dis-
appearing because of an ever-increasing
demand for knowledee of these so-called
desert areas. The beautifully surtaced
bitumen Stuart Highway extending from
Alice Springs to Darwin, and the equally
cood Barkly Highway connecting Ten-
nant’s Creek with Mt. Isa in north-western
Queensland, have made it possible for tour-
ists to see some of this country for them-
selves, and not onlv for 1ts economic
potentialities but for its amazing scenie
attractions.

Alice Springs is delightfully situated n
a vallev of the MeDonnell Ranges and 1s
now a flourishineg town with all the com-
forts of a city. Negotiations are in progress
for the erection of several luxury hotels,
swimming pools, bowling ereens and other
amenities to cope with the inevitable influx
of visitors in the future. This would be

hastened considerably 1t the “‘western
track™’ extending from Alice Springs to
Kingoonva on the Transcontinental line
was 1mproved.

The utilization of the pastoral country
as envisaged by Mr. Giee has not gone ahead
as 1t should but this fact 1s due almost
entirely to the lack of transport facilities.
(‘entral and Northern Australia is the heart
of Australia’s beef mdustry with approxi-
mately a milhion and a half head of cattle
but it 1s still undeveloped. Official figures
have recently proved that Australia’s cattle
population has inereased by only 3,000,000
1n the last fittv-seven yvears, from 12,300,000
n 1894 to 15,000,000 in 1951. Beef exports
have not risen appreciably over the last
thirtv-five vears and have in fact ftallen
since 1945,

[Fast and economie transportation, 1t 1s
said, would mean inereased beet production
in the Territory where distances are great
and overland droving 1s, at the present,
a necessitv. The answer mayv be 1n the
expansion of air transportation of beef.
Results from the air-lift of carcases between
Gilenroy and Wyndham are so encouraging
that 1t 1s possible a great air network will
come 1nto being bringinge beet trom isolated
stations to the nearest ports and even to
the cities.

Stock route droving, although an 1n-
teoral part of the romance of the country,
1Is now considered to be antiquated, un-
economic and causing an enormous wastage
of beet and time. Cattle can be killed at
two and three vears of age tor the air-lift
whereas they are usually Kept for five years
before beimge overlanded.

Over-production ot cattle can result in
oreat losses durine drought periods when
feed 1s non-existent or reduced almost to
that state. The country then almost
possesses all the attributes of a desert.
Practically all of the Northern Territory
must be considered to be waterless as far
as surtface water is concerned and although
a few waterholes do occeur they are widely
separated.  Underground water is tapped
by means of bores and at times deep wells,
and rarely has boring not succeeded m pro-
ducine excellent water even 1n the driest
areas.
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When Mr. Lionel Gee arrived at Tanami
to take over his duties as Warden and
Magistrate at the end of 1909 he was faced
with the many difficulties brought about
by a severe shortage of water. The Tanam,
Rockholes, 3 miles westerly of the goldfield,
were rapidly dryving up and a soakage well
put down by the miners 1 a gorge near
the rockholes had proved unsuccesstul. The
rockholes, which have an approximate capa-
¢city of 50,000 eallons, consist of two holes,
one above the other, and are situated m a
deep eoree on part of the south-easterly
extension of the Gardner Range. The range
has weathered to an amazing extent and
1Is broken up into gereat masses of boulders
with occasional eliff-like formations. During
the visit of the Australian Museum Expedi-
tion to the rockholes the lower hole was
practically dry but the topmost one still
contained a tair amount of water. To
obtain water from the rockholes 1s a diffi-
cult task as the e¢himb up to them over the
broken surface would prevent any ereat
(quantities beimng carried.

Farly in 1910 the miners were in such
dire straits because of the threatened short-
age of water that the search for gold was
abandoned. The weather was veryv hot,
registering 112 degerees 1 the shade, and
with only shight reliet at night. All stock
was ordered from the field with the excep-
tion of two camels and two horses which
were required for carting purposes, and
the remaining water in the top rockhole
was carefullv rationed.

Many of the miners left the field but
those remaining with few supplies immedi-
ately organized themselves into well-sinkine
parties and the search for water feverishly
began. A Government well-sinking party
which had been deepening the soakage well
put down by the miners without success.
abandoned the site and began sinking a
shatt about a quarter of a mile east of the
gorge. Three shifts of men were kept busy
on this new site and work continued night
and day. A second party of miners started
a shatt 6 miles north ot the coree while
another partv begcan sinking a shaft in a
valley east of the Reward Claim.

(‘onditions were becoming verv serious
on the eoldfield when water was reached

SEPT. 15. 19532

t)

e

at o2 feet 1n the shatt north of the Roek.
holes.  This water was secured early iy
[Y'ebruary, 1910, and later at a depth of
60 feet an abundanf Hll[llll_\' Of 000} Water
was assured. The Government well at this
stage was down 125 feet with onlv a slieht
dampness beeinning to show, but the work
was persevered with and water was struck
at a depth of 141 feet. Work still cop-
tinued and at 163 teet a supply of abon
2,000 callons per day assured a plentify
water supply tor the geoldfield. The wel
cast of the Reward Claim proved a failure,

[Late in February a terrific cale and dust-
storm from the east brought heavy rain
and 1 three davs 11} 1nches of rain had
tallen. T'he wells and the Rockholes were
now overflowing and swamps and lagoons
covered large areas. Shortly after this
the Government well-sinkers put down a
shatt 3 miles east of the Rockholes and it
produced 4,000 callons of water a dayv.

With the advent of cood conditions at
Tanami there was added impetus to mining
operations and the following two vears
could almost be termed boom vears with
more than 200 men on the field. A 2ood
many ot these were not experienced miners
and as a result rarely made wages. It
was soon proved that Tanami was not a
poor man's coldfield as costs were high and
expenses 1n shatt sinkineg were also high.
Very little alluvial geold was now being
found and as the gold vield was small many
of the miners left the field in search of
other employment but always with the full
imtention of returning when they had
earned sufficient funds. The Reward Clam
proved to be the richest on the field and
at this time good results were bheing ob-
tained from drv-blowine alluvial debris,
from shallow reefine and dollying of the
oold-bearing quartz. It was estimated thal
up to 1911 approximately 2,500 oz. of gold
had been won from Tanami.

A larege number of shafts were sunk on
lode formation and also in the country rock
where gold would not be expected to oceur
Much of the work was so much waste effort
although at times the optimism of the
miners occasionally “‘“came cood’ and oold
was found m most unlikelv places.
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Right — Mining equipment
abandoned by early workers

on the Tanami goldheld.

L

Below—An " open cut ' at
lanam1 where early mining
operations were carried out.

Minine operations were rather spasmodie
at Tanami until 1n 1925 the Tanam Gold
Mining Company, N.Li., was formed i Syd-
ney and the Reward (‘laim was taken over.
Forty tons of erushineg and amaleamation
plant and general equipment was purchased
i Perth and this was transported by sea
to Derby and landed by November of that
year.

It was now necessarv to transport this
heavy equipment overland to the eoldfield
and within a month motor trucks had sue-

cesstully carried 1t to Fitzroy Crossing
when heavy raimm made turther transport
impossible.  The following June 1t was
carried to Soakage Spring Station, about
130 miles from Tanami, although 1t had
already been transported about 487 miles
from Derbyv. It was now found impossible
to get the motor vehicles over the sandy
country and finally donkey teams were
brought mto commission to complete the
final stage. These teams took 6 tons 1n each
load and they would take about five weeks
to do the return trip of 260 miles, an aver-
age of about 7 to 8 miles a day—particu-
larly ecood travelling as the heavy iron
wheels of the wageons were sinking more
than 6 mmches mto the sand.

v the end of 1926 this big transport
undertaking was successtully accomplished
and the five-head stamp batterv was then
erected.  The engines and pumping plant
were made readv for use and it was not
long before the Company was prepared to
start operations.  Major difficulties on the
field, however, held up work until the early
part of 1928 when the battery began
operatine but after 15 tons of ore had been
put throueh there was msufficient water
lett for milline and all work had to cease.
The Company finally abandoned all opera-
tions.

Intermittent work on the Tanami eold-
field continued without any outstanding
success until m 1938 the Scientific Gold
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IThe Brown or Ground
~ Goanna,’ V aranus
gouldi. This  species
rarely climbs trees and
s found in open country.

Exploration, N.L., conducted a test of the view and during the visit of the Australian
A4 y T .9 ' . | v O P ; 0=« '
deep laterite formations to the north of the  Museum Expedition, in 1952, many rare

fiecld by sinking deep pits on a grid systenn. l).l.l‘(l?' and l't"pl_llt's.wv_l't* met with. Ihf“ hird
No traces of eold were found and again the  life IS SUrprising in its Illlmlwl_‘s and 1t was
field was abandoned. also found that the great majority of the

species are very restricted in their distri-

A 1’(‘])“1'1 ot ;_{*{‘U(};_{'i?iih' of the N(]I_'“l{‘l'll ]}llti{”l. This area }IEIH H]][)Hl'i‘l’”‘\' never
Territory Survey in 1938-39 mtimated that  jeen g popular one as far as the natives are
the possibilities of obtaming large tonnages  concerned and. even though the rockholes
of high grade ore trom the Tanami field  containine semi-permanent  water mus
were small. At the present time the field  hyve attracted wanderine tribes, they ap-
s completely deserted as within the last  papently did not have any large permanent
few months Mr. H. West and his wite, the  camps.  The early prospectors at Tanam:
last remaining Company representatives experienced very little trouble with the
left on the field to care tor the machiery | atives and although there were eleven
and the only white people in that area, have  Jeaths on the field durine 1910 and 1911

departed. they were all due to thirst and exhaustion
The countryv 1 the vieinity of Tanami 1s The | ; - ,

: : = - ' | 3 \ » P OO & L] L] & ra" - %3 P

verv interesting from a zoological point ot le tew natives at Tanami were of great

assistance to members of the Museum Kix-
pedition 1n hunting and catchine the varied
and rather prolific reptilian life found ir
that area. One of the M OSt illh‘l't.‘h"[il];.‘-{‘ [12-
ards was the Mountain Devil. Moloch horri.
dus, a most curious and verv distinctive
species which is restricted to the sandy
desert country of the interior. It is about
6 1nches in length and the entire surface
of the body is covered with tubercles and
spimes eivine the lizard a verv forbidding
appearance . 1t s, however, quite harmless.
The occeurrence of the Mountain Devil af
Tanami was rather unexpected and in-
creased 1ts ranee of distribution to the
north as it is more abundant in the south-
ern 1nland areas. The Mountain Devil
lives on ants and its toneue is especially
adapted with a sticky extremity so that if
A donter tean i Gotdon I i experiences no difficulty in picking them
north of Tanami. Uup.
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Desert living species of
‘skinks = were also collected. The former
have also received the name " Monitor™’
because of a mistaken idea that in the north
thev cave warning of the nearness of eroco-
diles by makine a peculiar hissine noise.
The “‘coannas  are well represented 1n
Australia but the rarer mland species are
much smaller 1 s1ze than the species tfound
on the eastern coast. One of these, Varanus
grganteus, grows to a length of more than

1 feet and this species 1s small when com-
“dracons’’ of the

pared with the 12 feet
komode Islands of Duteh New Guinea. a

form described as Varanus Lkomodoensis.

coannas  and

Durineg the search for rare species of
birds a dusk and might vigil was kept at
the Tanami Rockholes by members of the
expedition 1 the hope that rare open coun-
try and fast flvineg birds, mmecluding the
nocturnal Nieht Parrakeet, might visit the
waterholes.  Very little 1s known of the
[ife-history of the " Night Parrakeet’ or as
1t 18 sometimes called the “*Spimifex’ or
“Giround Parrakeet’. In  recent times
there has been no authentic record of its
occurrence 1 any of the haunts where 1t
was collected origmally and the species 1s

The Mountain Devil,
Moloch horridus, one of

the most curious and dis-
tinctive of the Australian
lizards.

now thoueht to be
extinet.

almost, 11 not quite,
(Careful search has been made by many
people m many parts of Australia without
any ereat success althoueh 1t has been re-
ported that specimens have been collected.
The most extraordinary feature of the
N1eht Parrakeet 1s that 1t 1s nocturnal, [1v-
e throughout the day in the rocky caves
of ranges and coming out at night to feed.
[ts general colour above 1s vellowish-green
with dark-brown bases to the feathers and
its known distribution was south to south-
western Australia and Central Australia.
Some exclitement was caused at the Rock-
holes when 1n the darkness the whir of
wings was heard approaching and after
circling a few times the noise of birds
alichting near the waterhole. Several of
these birds were captured but theyv proved
to be the common Bronze-wing Pigeon.
The collections made at Tanami ineluded
a variety of interesting creatures which
have adapted themselves to lving 1n a
semi-desert environment. The series 1s a

representative one and 1s 1nvaluable for
comparative purposes 1n research and there
1s little doubt that new species or races
were found.
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[ateral view of the Angler, showing the dorsal fin rays (the anterior with the lures), the large mouth with
the many teeth, the dorsal eye, and the lappets along the edge of the mouth and body.

Atter Couch.

The Anglerfish, Lophius piscatorius

By E. W. GupGer, Ph.D.,

Anierican Museum of Natural IHistory.

HE Anglerfish 1s the most out-ot-the-

ordimary fish i 1ts structure and
habits of anv on the American
Atlantic coast. Its huee sub-cireular head
s ereatly depressed and flattened dorso-
ventrally and expanded frontally and
lateraily and 1s about as wide as long. The
Aneler 1s mostly head and, barrime its
pectoral fins, 1ts general outline 15 some-
thine lLike that of a tennis racket or a
banjo. The short stubby body 1s widest at
the rear edee of the hand-like pectoral fins.
Behind these 1t falls awav rapidly in the
hinder section, reachineg to the small tail.
This e1ves a tadpole appearance to the
Aneler—hence the name Froghsh some-
times eiven to this remarkable fish. It
attains a maximum leneth of about four
feet.

Most noticeable 1s the mouth, nearly as
wide as the head. The jaws, each with
many backwardly pointing sharp slender
teeth, are much in evidence—not unlike

those of a steel trap. The pharyneeal bones
of the floor of the mouth bear teeth, also
slender, sharp-pointed and backwardly
hooked. Any object of prey caught in this
complex steel trap has but one path ot pro-
oress—onward into the stomach.  The
lower jJaw 1s protrusible and drops down,
readily increasing the gape of this greal
mouth. The upper jaw and head parts can
also be raised while the lower jaw remains
unmoved on the sea bottom.  Thus the
mouth becomes truly prodigious, as seen
in the photograph on page 79 of a relatively
small specimen (about two feet long)
the old New York aquarium. No other fish
—not even the Whale Shark, Rhineodon
Lypus—nhas proportionately a more caver
nous organ.

These mouth and head peculiarities have
led to the application and use of various
APTropos {'nllnqlli;ll nales |‘11'ngf‘i1~<h Ol
Fishing Froe, Allmouth, Wide-Gab., and
most appropriately, Angler.
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Amone the most strikine ot all the fish's
nimor oreans or structures are the dorsal
fin ravs. Two are placed tar forward. The
anterior i1s of most mmterest because 1t has
at the tip a fleshy body—the lure—over-
aneine the mouth, of which more i a
noment. These ravs are well shown 1n

(‘ouch’s ficure, 1869 (see drawing on

R

pace (8) the only fieure tound which ade-
quatelv portrays the body 1 lateral aspect.
Note also here the fleshy lappets along the
side ot head and body.

JOPHIUS PISCATORIUS.
ANGLERFISH.

The Foop or
THE

The sieht of his tformidable mouth
naturally raises the question **On what
does Lophius teed and how does he obtain
his food ! Lophius feeds on fishes, ¢rusta-
ceans, worms—and on various other pelagie
orcanisms. In fact, accordineg to those who
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have watched the feeding of the Angler
and have examined 1ts stomach contents,
almost any marime animal 1s grist for his
mill—his msatiable stomach. In his huge
stomach have been found not onlv the
fragments of many Kinds of bony fishes,
but even the remains of small sharks, rays,
and skates.  And, strange as 1t may seem,
as will be scen later, he feeds on oceanic
nirds—oeoulls, cormorants, widgeons, scoters,
loons, culllemots and wild ceese—hence the
name goosefish. However, he prefers the
common run of small bony fishes—small
round fishes, devoid of spines, which are
casily swallowed, such as eels, herring, ale-
wives, cod, tomeod, hake, haddock, butter-
fish and flatfishes.

Since the Angler feeds mainly on small
fishes, now comes the question, *‘ How does
this elumsy fish et c¢lose enough to his agile
prev—or how do these small fishes come
in reach of his huge mouth with 1ts multi-

i.)??

tude of sharp teeth i each jaw?
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Frontal view of the open mouth of a smallish specimen of Lophius (about 2 feet long) taken in the old

New York Aquarium.



Lophius 1n his “ bed ™ of gravel and sand at the bottom of an aquarium tank in the Plymouth Aquarium.
The camouflage 1s so perfect that on the anterior left one cannot make out the outline of the fhsh.
\fter Dou:las P. Wilson.

How l.a()l’[lll':-‘-, LYING PRONE ON THE BOTTOM
AND USING HIS LURE, FEEDS ON SMALL
FISHES.

Ak

Lhe answer suggested in the above sub-
title 1s a very interesting one. It is the
outcome ot tour accounts of studies on
Lophius from four separate observers, two
'rom classical and two from present-day
times.  Kirst the classical.

T'he earliest account of the fishing of
Lophius 1s appropriately from him who is

well named the ‘‘Father of Natural His-
tory Thus Aristotle (384-322 B.C.)

writes, as translated by Sir D’Arecy W.
Thompson (1910, p. 620b)",

“The fishing frog (Lophius piscatorius), some-
times gets 1ts prey as follows: when the animal
stirs up a place full of sand and mud and con-
ceals 1tselt therein, 1t raises 1ts filaments [especi-
ally the anterior one with the lure|, and when
the Iittle fish strike at them_ it draws them under-
neath 1ts mouth.”™

' The

Works of A J‘f*.w'?'f)“('__ 1V,

[t should be noted that there is no ind-
cation of a liftine of the head and body
to promote Ineestion. Aristotle s Elt_‘{‘nll.llt
stands as the first, but not the last, of 118
Kind.

Couch (History of the Fishes of th
British Islands, 11, 1869, p. 200 ) atter com-
menting on the tadpole-like appearance ol
our bie-flat-headed fish, notes some of the

exquisite contrivances’ with which ne
fishes, and the fact thaf

o &

these attracted
the attention of various ancient observers.
Then he quotes the Roman writer Aelian
(fl. ¢. 120 A.1).) as follows:

“This Toadfish . . . for concealment hides 1t
self in some muddy place, where it keeps 1ts I'l'f]_.‘“
unmoved, while 1t lLifts up and stretches nnt_lf‘-"‘
line and bait. Little fishes that are wandermg
about are soon attracted, and begin to nibble,
which the Angler is quick ‘to perceive; and then
11 IH'H**i'l'f|H to move the hne 1n a cautious mannet,
so as to lead the prey, without alarming then,
mto the ;_:‘illlhll of its jaws. which c¢lose upon them
]H'_‘\'Hllll the PoOower ot i‘-’i,'.‘lll:"“
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T'wo classical writers have been quoted
that  Liophius  with  his  Ture  entices
small fishes to his c¢losed mouth and opens
It Just enough to take the little fishes in.
I'wo present-day writers will now be quoted
I corroboration of the ancients.

Biocelow and Welsh, in their ** Fishes of
the Gulf of Maime™ (1925), quote on page
228 a correspondent (in whom they have
confidence) as tfollows:

“Wo FL Clapp, who has often watcehed the feeding
habits of the goosefish (Lophius) at low tide in
Duxbury Bay, Mass., where they are very plentiful,
deseribes them to us as lyving perfectly motionless
among the eelgrass with the tag or “bait’ on the
tip of the first dorsal ray swaving to and fro over
the mouth, either with the current or by some
voluntary motion so slight as to be invisible.

“The only fish he has seen them take are tomeod,
ane when one of these chances to approach, 1t
usually swims clear up to the ““bait” but never in
his observations actually touches it, for, as soon
as the vietim i1s within a few inches, the goosefish
simply opens its vast mouth and closes 1t again,
engulfing its victim instantaneously. These obser-
vations are the more welcome as no other recent
student seems to have seen the feeding habits of
this species in its natural surroundings, and they
show that 1t depends mostly on such fish or
crustacea as strayv close enough to be snapped up
from ambush.”

The latest account of this peculiar be-
haviour of this remarkable fish that has
come to hand is from the pen of Douglas P.
Wilson, Naturalist of the Plymouth Liabora-
tory, Kneland. His long-time observations
were made on Anglers in large glass-fronted
aquaria, with the bottoms covered fairly
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LLophius seen
from above.
Note the huge,
well nigh
round  head,
the great pec-
toral ﬁns, the
short, stubby
body, decreas-
ing to the tail.
The general
shape 1s that
of a tennis
racket or a
banjo.

After Goode
and Bean.
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deeply with sand and eravel on which the
“fisherman’ ™ rests.  Specifically he noted
that thev spend the greater part of their
time resting quietly on the bottom. Wilson®
notes mm careful detail that:

When the angler-fish settles down 1n sand or
sandy gravel 1t digs for itselt a small hollow to
accommodate the deep rounded under parts of
licad and abdomen. The pelvies | which are situated
unaer the middle under side of the head| shovel
the sand and any pebbles somewhat forwards and
outwards and the pectorals push this material
away to either side [n a few minutes the
hollow 1s made and the angler backs into 1t. One
or both of the pectorals flick a few grains of sand
over the back, as the fish finally settles down, 1t
shghtly raises its head and then lowers i1t rather
smoothly. By this action water 1s driven out from
under the fish and, flowing away on all sides,
spreads out the irregular tags of skin that fringe
the lower jaw and sides of the body. The tags
then settle neatly on the surface of the sand
alongside. At the same time the pectorals spread
themselves flat over the ground. In this position
the coloured upper surface of the angler-fish is
almost flush with the surrounding surface.

Notable 1s this detailed statement by Wil-
son of how the Angler eets himselt and his
surroundines ready for the fishine. This
results 1 the most remarkable camouflage
known to the present writer. This camou-
flage 18 so perfect 1in every detail—colour
mottlineg erades into the tone and texture
of the surrounding bottom and the tags
break up the outline of the body. Some-
times these make the fish hard to find—as
Wilson’s photograph (his Plate 1) shows.

U.K. xxi,

“Journ. Marine Biol. Assoc.

489.

1937,
o
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liven small oreanisms crawl over the fish
without knowing that 1t 1s not eravelly
bottom and without disturbing the fish.
Lophius 1s now organized for business—the
business of getting his dinner. For this
he will use his lure for small fishes. Wilson
has a section of a page and a half on the
use of the lure. The lower jaw 1s unmoved
i taking in this prey. For small fishes the
upper jaw and head are raised so shightly
as to cause little or no disturbance. The
l1ttle fish slips easily into the vacuum of the
cavernous mouth. Wilson savs of the whole
process that ** 1t 1s too quick for the human
eve to see’’

These accounts {from the ancients.
Aristotle and Aelian. and two moderns
emphasize the i1mmobility of Lophius—

save that when the Aneler brines the fishes
close to the mouth, this opens a little and
the fishes are drawn into it with the water
as a partial vacuum. But although the
Angler prefers small fishes, he does feed on
large fishes (some half his leneth) and the
question at once arises how can he, while
[ving prone and motionless on the sand,
open his mouth enough to admit his lareger
prey :

How DoEes LorHIUS CATCH LARGE FISHES?

L.ophius undoubtedly sometimes feeds on
laree fishes. It has been noted that in the
stomach of this fish tfragments of sharks and
rayvs (size not noted), also bony fishes half
the leneth of the Angler, have been found.
Couch (1869) states that from the stomach
of one specimen were taken twentv-one
flounders of such size and so uninjured
that, when washed, thev sold on the market.
But how does he cateh these larcoe fishes?
Dr. Theodore Gill® (1905) states that when
their curiosity aroused by the lure has
brought the larger fishes so near the Aneler
can leap upon them and engulf them in his
capacious mouth. To the present writer the
modus operandr must be the following—
when the lareer fish come close enough the
oreat fish lifts itself on its hand-like pec-
toral fins and by a powerful action of its
taill drives tforward, and as 1t approaches
its prev it drops its lower jaw and thus

"Theodore Gill, *The
Angler™, Smithsonian Misc.
500-516.

[.ife  History of the
Coll. 47, 4, 1905, pp.

opens 1ts cavernous mouth and by suetion
takes n 1ts larger prey. To effect thig

possibly he lifts his upper jaw and the
huge head to which this jaw is solidly
affixed. How can this be done? The answer

1Is to be found i the abnormal structures
of the hinder skull and particularly in the
modified anterior cervical vertebrae. This
has been explained by Couch, the British
ichthyologist (1869).  After discussing the
capture of oceanic birds by Lophius (of
which I shall have more to sav in g
moment ), he goes on to say :

“And, however difficult it may be to imagine how
1t can hl]}[}tll that such an dmnun’rlx unwieldy
fish has been able to lay hold of the active birds
and fishes we have mentioned, some portion of the
difficulty will disappear when we know that
11 dt[(ll'[l{.ill to the width of gape and stealthiness
of approach, by a particular construction of the
uppermost |[anterior?| portion of the chain of
| neck | vertebrae, by which a distance is pre-
served between the upper processes of those hones
nearest the head and the head itself. the head
|and attached upper jaw] mayv be lifted without

any motion of the body; which is contrary to what
takes place in the generality of fishes.”

In other words, there are. behind the
skull of Liophius, vacant spaces between the
skull and the dorsal spines of the modified
anterior cervical vertebrae. Thus. when
Lophius lifts up his head, the back of his
skull meets with no obstacle and descends
somewhat 1nto the vacant space left by the
backward slanting of the dorsal processes
of the first two or three spines of the cer-
vical vertebrae. Thus as the sayving ooes
It can almost lay its head on the back of
1ts neck.’’

WHY

Couch, as we have seen, mentions the
capture by Lophius of ocean birds and
water fowl and 1t 1s this habit which has
given Liophius one of its manyv common
names, the Goosefish. Personal knowledee
of this most extraordinary feeding of
Lophius came to the writer on November
19, 1928, when Mr. Feodor Polevoy of
Staten Island came into my office in the
American Museum carryine a cunny sack
in which was some large, weightyv and flex-
Ible object. The sack, when emptied, gave
vp a Lophius 3 ft. 1.5 inches lone and 15
Inches wide over the head, havine a mouth
10 mches wide straight across the interior

LOPHIUS IS CALLED THE GOOSEFISH.
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A very large Lophius trying to engulf a large loon at the surface of the water.

from anele to anegle, with a vertical gape
of only 6 1mches.

On November 18, 1928, Mr. Polevoy and

come friends were out duck shooting on
Raritan Bay. New Jersey. In the faimnt
licht of early mornimeg, when some five

miles off shore, they saw something thresh-
ing about at the surtface. On drawing near
they found a large (and to them unknown)
fish with a bunch of feathers protruding
from its wide mouth, The fish seemingly
could not dive, so they ot their boat along-
side, caught the fish and with their hands
pulled it aboard and found that 1t had a
ocood-sized seagull stuck in i1ts throat. This

[.. B. Hunt, del.

the fish could neither swallow nor disgorge.
Possibly the stomach was filled with air,
while the bird, anchored by the inwardly
projecting pharyngeal teeth, was held 1 the
throat and plugged 1it. Incidentally, 1t
would seem that the bird must have been
caneht while 1t was floating at the surtace
where the engulfine of such bird by the
fish would be made possible by the drop-
ping of the lower jaw. For the complete
storv and for a brief review of similar
cecurrences noted i the literature, see my
article published in Natural Hastory Maga-
zine for March-April, 1929. One of the
artist’s illustrations from that article 1s
reproduced on this page.
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New South Wales Opal Fields

2. LIGHTNING RIDGE

By O. le M. KNIGHT.

LACK opal was unknown until

(‘harlie Nettleton, in 1902, found

some specimens while prospecting on
what 1s now called the Six Mile at Light-
ning Ridge. Buyers in Sydney refused his
first parcel and later a well-known London
dealer in eems expressed doubt as to
whether black opals were, in fact, a pro-
duet of nature.

To the uninitiated, the name Lightning
Ridee sueegested a desolate and forbiddine
country where men are held only by the
lure of jewels, but it received that sinister
name because a mob of sheep was destroved
there by lightning. The native name is the
cuphonious Wallangulla, the meaning of
which is not clear, but it has never been
revived and the black opal ecentre has
remained Lightnine Ridee.

The first visit to Lightnine Ridee soon
dispels any thought of desert. On the 46-
mile stretch of road from Waleett (430
miles north-west of Sydney) the traveller

passes over black and red soil plains
through long stretches of country timbere
with Box. Ht"lilh. ..\llllg'il. l..t"lllml'il\'vmnl anc
the beautiful shadv Wilea. The rainfa
IS not grcat and watercourses are broad,
shallow and dry. But one does not asso-
clate a desert with a 15-ine¢h rainfall. and
even the watercourse known as the Bie
Warrambool, which one c¢rosses by a longe.
low-level, timber bridee, about 13 miles
from Lightnine Ridege, occasionally lives
up to 1ts name.

l.ichtnineg Ridee lies about 5 miles north
of the road from Walgett to Aneledool, the
turn-oft being 41 miles from Waleett. After
leaving Walegett and following the Barwor
upstream tor 8 miles, the well-surface
hichway turns oft to the north-west. Ir
dry weather it 1s a speedwav, in wet, por-
tions of 1t become 1mpassable.

Thirty-three miles after leavine the Bar-
won the romantiec sienpost ot Liehtning
Ridege points to the north and 3 miles pass



SEPT. 1H. 1953

THE AUSTRALIAN MUSEUM MAGAZINE 30

betore the first sign of a ridee appears.
The rise 1s almost mmperceptible; 1t 1s only
when the crest 1s reached at a height of
60 feet and one looks back over the tree-
covered plamm that there 1s anyv 1mpression
of bemmg on a ridee. The horizon extends
1 a unitorm and unbroken line 1n all diree-
tions. Here for the first time appear the
“dumps’  —mounds of white opal rock that
proclaim the labour that has gone 1mto the

search for eems.  Througeh these dumps,
sometimes scattered and sometimes So

closely erouped as to blend mto one an-
other, the road passes coroups of diggings
whose local names record the history of
the early davs: Nobby’s, Dry Rush.
(‘leared lLine, Telephone lLine, ete., and
after a couple of miles descends a rather
roueh stretech imto the town of liaghtnime

Ridee.

[n the middle of the one intersection
stands the Tree of Knowledee; on the
corner to the rieht is the Imperial Hotel,
and next to it the Store. Across The Street
s the Post Office and scattered up and
down The Street perhaps twenty wooden
buildinegs which comprise the new town.
The old town of the “‘rush’™ days was about
a mile to the east. Nothing ot 1t 1s now
to be seen exceptine the old slaughter
vards, still m use.

main street runs north-
cast and south-west. 'T'o the north-east.
within a radius ot about 2 miles, lie the
old digeings known as Poteh Point, Bald
LI1ll, Aneledool, Old and New (‘hum, Sim'’s
thiil, and Canfell’'s Hill. DMick Canfell.
who made the strike at the hill named after
him, still adorns the town and can entertain
with stories of nearly fiftyv vears aco. To
the south-west, just bevond the town, lie
the Newtown digeimes, and further south
the celebrated Three Mile.  All of these
areas have produced black opal but when
one asks where the best came from no two
answers are alike.

The

unnamed

The Three Mile 1s the dominatine feature
of lacghtnine Ridee—the Mecca of the
traveller's pilgrimage—so one turns to the
lett down the main street which comes to an
end 1n about a quarter of a mile. Here a
track leads away to the south-west. Imme-
diately to the south a sheht rise 1s dotted
with the dumps of the Newtown digeines,
while just ahead hes the Government Tank,
the main water supply for the town.

Passine these the track veers towards
the south and soon enters country timbered
with thick serub. In a mile the timber
heoins to thin out and the first of the
Three Mile dumps are siehted. These mul-
tiply as the main ridege 1s reached, until
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the roads winds mm and out amongst dumps
of white opal dirt and sandstone whose
height, even now up to 1o feet, reflects the
de ]1111 of the shafts. Ilere the simking was
60 feet and more through two lavers of opal
dirt. It would be difficult, 1f not 1mpos-
sible, to estimate the number of these
dumps and 1t 1s a welrd sensation to drive
throueh them.

On this practically deserted field a stray
windlass proclaims that someone 1s still
working. One might even come across
(eoree bBowles truckime dirt from one of
the old rich dumps to his washing plant in
the Gully, for some of these dumps still
contain precious opal missed 1n the old
days and awaiting the lucky ‘‘noodler’’.
“Noodhme ™, or scrateching over the old
dumps, 1s still popular, particularly after
ramm, and many a valuable gem has re-
warded this back-breaking and eve-strain-
ing pastime. Incidentally, the term ‘nood-
ling the dumps’™ appears to be peculiar to

Queensland the term *°

1S used.

lousing the dumps”

Among these dumps tracks radiate in g]]
directions; south to The Klat and The
Gully, south-west across the Western Kall
to the Belahs and the New Four Mile. an(
west to the Four Mile and the Hawk’s Negt.
Here and there are dotted huts in stvles of
architecture varving from ]hl(‘l\]llg_t (aASes
and galvanized iron to clayv bricks made
without straw. tieorce Pile’s home wit]
1ts bough shelter and palisade marks the
top of the Three Mile and, further south
on The Flat. Fred Bodel and .Jim Richards,
two of the old-timers, with a few others,
are all that is left of a settlement of 3.000

that once ran its own public school. and
other utilities, and still boasts the post office

address of Nettleton. Here and there an
old fireplace speaks eloquently of the pride
some of the old digeers put into their archi-
tecture.

I'rees are scarce on the Three Mile. They
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needed for logegime up the tops of the
shatts. DBut as one gets away from the
main workings scrubby timber 1s plentitul.
Belah, Wilea, Rosewood, Whitewood,
[Leopardwood, DBoonery, ete., supply the
larger trees and the undergrowth, relatively
thick, meludes a number of very prickly
varieties mceluding Nepan and the ubiquit-
ous Galvanmised Burr which looks 1ts name
and feels like barbed wire.

Water can be tound in many of the old
shafts where the eround water finds its
wayv throueh the workings. One can choose
between quite a variety of flavours. Gener-
ally the eclearer looking water 18 to be
recarded with suspicion as 1t owes 1ts clear-
ness to the presence of Kopi (

(gypsum ),
while some of the water 1s plentifully
charged with sulphur. If the water does
not look too cood and harbours mosquito
“wigelers’’ 1t 1s probably all right. There
Is usually no shortage of good drinking
water in these holes, and the unpotable
kind is perfect for daily showers with the
aid of bucket and stirrup pump.

The writer has spent many pleasant holi-
davs camped between the Belahs and the
New Four Mile where water and timber
have alwavs been plentitul and Wilgas have
provided a much-appreciated shade. Here
emus and kanearoos passed the camp every
dav and bower birds, the twelve apostles
and ealahs were constant visitors. Large
areas of bare eround are covered, here ag
elsewhere, with pebbles of all deseriptions
meluding many  very attractive agates.
Here, too, the sinking to opal dirt 1s only
3 to 15 feet and the enthusiast has a chance
to ‘‘bottom’’ a few holes durineg a short
holidayv. Not that he expects to strike 1t
rich, but there 1s alwayvs the cheermg tact
that George Graham, compositor, writer,
digger and bushman, bottomed on a ** jewel-
ler’s shop’ at the Belahs about two years
aco and took out £1,500 worth of beautitul
black opal 1n a few weeks. Such finds, how-
ever, are rare and dozens of holes were
sunk around Georege without anvone hav-
ing his luek. But there are hundreds of
square miles of opal country surrounding
the Ridee, all 1dentical in appearance and
aeology, that have hardly been prospected.
It needs hundreds of prospectors to make

T he author 1n a hole at the ™ Four-Mile .

shields him from a temperature well over the century.

The canopy

Photo.—1D. Walkenr.

a field. Then every imdividual find starts
another rush and more and more country
Is prospected. This was brought out dur-
e the depression when an embarrassing
amount of opal was obtained after the field
had practically closed down.

Mining for opal at the Ridee 1s a simple,
even primitive process and essentially an
mmdividual one. First the capping of soil,
and perhaps some conglomerate, to be re-
moved ; then a varving thickness of hard
sandstone to be penetrated. Generally, this
Is done with hand tools onlyv. “*Shooting™
1s likely to shatter any nearby opal. Be-
neath the sandstone lies the opal dirt, a
fine-oraimmed claveyv rock, sometimes white
and sometimes stained with 1ron. This
always weathers into small white cube-like
fragments resembling starch, that provide
the snow-like appearance of the dumps.

The opal rock alwavs lies 1immediately
under the sandstone, separated sometimes
bv a soft brownish ‘‘biscuit’ and some-
times by a hard siliceous layver known as
steel band—-or the band. On the fall from
the ridees the sandstone covering thins out
and may be absent altogether. In such
places the opal may have weathered badly
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Above — The well-con-
structed fireplace 15 all

that remains of one of
the old-timer’s huts.

Right — Dumps on the
Grawin.

Photo.—0. le M, Knight.

and the old digeers egenerally like a good
Croot . -
When sinking throueh the sandstone
ereat care has to be taken when approach-
ng the opal rock. Opal, if present. is
]i_l{t*]}' to be 1n the upper ]H}'EI.H ot the n]m'
dirt, and a heavv hand with the pick wher
hottoming can easilv, and often does, shat-
ter a “"nobby ™" worth a small fortune. The
opal oceurs mostly in isolated nodules
known as ‘‘nobbies’’. The Ridee has litt]e
seam opal such as is found on other fields.
After bottomine on opal dirt the dicoer
takes 1t out caretully to a depth sufficient

dig out the nobbv carefully with the }"'m‘,f'.':

to enable him to ‘*gouge’” 1Into the opa
dirt at the sides of his shaft. When he
finds traces he tfollows them into the wall
until he has excavated a chamber that
micht take him many feet under the sand-
stone roof. Oeccasional diggers have ny
oreat liking for “‘driving  and 1f they
don’'t bottom on gem opal thev star
another hole.

The gouging 1s done with a small, light,
double-ended pick having a short handle.
One end of the pick 1s ]H';illtt*t]. the other
chisel shaped and about half an mch wide
With this pick the digger gouges away the
opal dirt with a downward scraping stroke
removine a thin shaving of opal flil't at
each blow. When the pick strikes a nu)_ir}'
the feel and the sound 1s something lke
striking a piece of porcelain. Sparks are
sometimes e¢iven off and if the digger i
lucky he micht even see a flash of red or

g 1) “

[ne }}I*m_'t‘t“l]?‘* e

oreen. When this happens

end of his piek. He may even call T"r_*:*,_';h
aid the pointed end of the *‘spider . 1°°
spider is a pointed piece of iron bent 7
cl I'il't']t‘ at one l*llll _].llr-iT the I'if-'.'m SIZE
hold a candle. For when the 1]i!.1‘2't].]' ’T”IE-:
to drive awayv from the light in his 1_"‘}”3_'
e SO01) ﬁllllx ]]ill]r-‘.t*]f 11 Tllt* 11511'1{. DU {'t':
lichts the candle fixed in the ““}‘i'lt]r {”
sticks the pointed end into the "‘f“” i
where he 1s working. A digger might {1:
hours removinge a nuhh_\' that shows SIEH™
of bemge a 2ood cem : gougin

x 40
N{l
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around 1t until 1t can be prised out without
tear ot breaking 1t. Frequently the blow
that discloses the nobbyv shatters it at the
same time and a gem 1s lost or ereatly re-
duced 1n value. This usually happens when
the opal dirt 1s very hard or when a digeer
has been couging for some time without
luck and starts to ““belt’” the dirt out.

[t should be remembered that ecoueine
1s only part of the work. All the dirt re-
moved has to be hauled up the shaft or the
hole soon becomes “‘mullocked up’’. The
amount of dirt to be ““pulled " 1s strikinelv
seen in the acres of surrounding dumps.

Nobbies are comparatively plentitful but
most ot them are common opal or *‘poteh’™’.
Ge€ms are very rare.
or opaque, the clearer varieties being white
to brownish and the opaque kinds white,
orey, bluish, or black. It 1s black poteh
that 1s responsible for the term black opal.
Precious opal occurs generally in bands m
the potech and differs from 1t only 1n 1ts
brilliant colouring. Why opaque poteh
should carry these kaleidoscopie bands has
puzzled the brains of scientists and, indeed,
the cause of colour 1in opal 1s still a matter
of conjecture.

Every nobby has to receive the same
careful handling until it has been removed
and ‘‘snipped’’. This snipping brings into
use the one tool that the digeer 1s never
without, the snips. These are similar to
carpenters’ pincers and with them the dig-
oer removes a tiny corner of the nobby to
see 1f 1t carries anv colour. It 1t does, 1t
s put aside for careful examination by
orindine on the wheel. Some diggers are
rather heavy handed with the snips and 1t
is an education to hear their mates telling
them what thev deserve for *‘murdering  a
Stone.

Nobbies frequently have the pertect torm
of shells and even when this is not 1mmme-
diately apparent the rounded shapes and
curved lines sugeest that thev are the re-
placement by opal of the material of shells
and other forms of fossil life. Shark and
allicator teeth, bones, and wood converted
to precious opal are not uncommon, though
Liichtning Ridee has not produced the ex-
traordinary opalized remains of dinosaurs
and other forms of life for which White

Potech may be clear

George Bowles’ washing plant on the “ Flat™ at the

" Three-Mile ™.
Phcto.—V.

Bolton.
Chifs was so famous. It is very difficult
to resist the conclusion that practically all
the nobbies found at Lightning Ridee were
once some form of life, imprisoned in the
sandstones and shales laid down in the seas
of a past ecological age.

Such 1s Lightnine Ridee. Such also are
the Six Mile, the Nine Mile, the (foocoran
and other fields skirting the road to Angle-
dool. Incidentally the Nine Mile was dis-
covered when excavating oravel for sur-
facing the road. The same description
applies to the Grawin, a field 20 miles to
the south-west, whose low ridees can be
seen from the top of the dumps at the Three
Mile.

Halt a million pounds™ worth of opal has
come out of these fields i the past and only
the easiest and most accessible areas have
heen worked.

There 1s plenty of opal left for future
cenerations, but thev will have to work
harder to eget 1t. How thev will succeed
without the help of the old prospectors,
whose ranks are thinnine rapidly, is an-
other matter. It 1s to the old fossickers
like C'harlie Nettleton and those that fol-
lowed him that we owe the discoverv of
black opal and the supplies of it which
have deliehted the world.
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Our Marsupial ‘“Native Cat”

By ELLIS TROUGHTON.

HE spotted marsuplals known as
native and tiger *‘cats’ are actually
more like American opossums and
the non-marsupial weasels 1 bodily shape
as well as 1 their habits. Theyv have a
similar liking tor the blood of poultry and
once having formed the habit will return
many times, killing more birds than are
required tor tfood, in the manner of the
foreien weasel. As pouched mammals they
resemble the American or true opossum
family 1n having a number of lower inecisor
or front teeth, as typical of their mixed-
feeding habits, instead ot the paired lower
iecisors of the mainly vegetarian phalan-
oer-possums  and the Kkangaroo tamily.
They also resemble the American opossum
In having the same kind of primitive sepa-
rate-toed hindfeet and, although lacking
the prehensile tail, are more or less very
active chimbers.  Toeether with a ereat
number of marsuplal-mice and the bear-
like pouched Tasmanian Devil, these
spotted ‘‘cats’ make up the dasvurid
family of Australian marsupials, based on
the original genus-name Dasyurus, referr-
ing to the more or less brushy coarse-haired
and non-prehensile tail,

The delighttful photographic studies, of
the cover and this article, represent the
smaller and less fierce Native (Cat of the
conth-eastern mamland and Tasmania. The
seientifie name of this first-deseribed species
iIs based on the aboriginal one ‘*Quoll’’
which was quoted 1 the 1773 edition of
the Voyages of Captain Cook, referring to
a specimen from Bare Island 1 Botany
Bav. As noted by early settlers, and the
oreat naturalist, John Gould, several c¢olour
varieties may occur in the same lhitter, irre-
spective of sex, varying trom olive grevish-
brown with creamy-white spots, to black
spotted with white. The strikingly c¢on-
trasted spotting of the dasyurid species,
with marks ranging tfrom mere flecks to
bloteches about the size of a shilling, 1s

unique amongst mammals 1n having ‘[he‘
spots white to the skin while the rest ot
the undertfur is slate to dark grey.

The Eastern Native Cat, with head and
body averaging 18 in. and the tail :rlhuiut
12 in., is at once distinguished from 1ts
much lareer and fiercer relative the **Tiger
Cat”’ (Dasyurops maculatus) by not hav-
ine the white body spots continuing along
the darker brush of the tail. It 1s also
less agile climber than the Tiger Cat, and
therefore is less of a menace to poultry m_lfl
other arboreal wildlite. lts more terrestrial
habit is shown by its lack of the rftl'“ll{l'l}'
oranulated sole-pads and small ﬁrl:st toe
possessed by the larger relative. [hough
nocturnal in habits, the native cat hn?' all
the bold intellicence of the truly carnivor
ous mammals, but in captivity 1t 18 by no
means diffiecult to handle, seeming Tf'
appreciate the human qssociation and mak-
ine an attractive and affectionate pet.
Thoueh killing poultry, it 1s satisfied with
much smaller eame and probably lltipt?'];ll]?%
mainly on insects. mice, and small 1_*(1pt1!v.~¢
AN Tllt: main source of food. Sleepmg LY
most of the dayv. with ears folded down,
in a nest under rocks or in a llnllm}' l0g,
it becomes active at dusk when alter d
careful approach it springs with ;15'1“111‘511-
ine speed on a vietim, usually making the
ill by a bite across the back of the head.

The Spotted-tailed Dasyure or N 11.‘-1_“
(‘at’’ of eastern Australia and Tasmanic
attains a leneth of 4 ft. from nose 10 tall\i
tip, and in its sturdy build and arbored
habits resembles the martens of the .\nl'lhi
ern Hemisphere, Captain Phillip, Wh“%”.\.\
the marsupial near Sydney and ‘m.ﬂ
recorded its existence, named 1t the ",\]mi-'
ted Marten’’. and described it as not onv
very ferocious but also oxceedinely :-;tll"f*
born.  One is reported to have kep! A
[rish Terriers at bay from a hollow tree
trunk, and another to have killed a laree
tom-cat after a terrific battle. Climbie

-
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The Eastern Native Cat (Dasyurus quoll), which differs from the larger Tiger Cat in not having the

spots continuing along the tail.
" cats

ability 1s such that an individual has been
reported as killing two dozen tree-roosting
fowls 1n a few nights by launching itselt
from a higher branch to seize a bird by the
neck, killine it in the act of falling with
the body to the eround. Despite the widely-
caping jJaws with their slashing canine
teeth, its secretive fear of man hardly war-
rants a comparison with the feline tiger-
cats, while it 1s quite tamable in captivity,
like the native cat.

Actually, tamed examples of both dasyu-
res have recently been secen and photo-
oraphed at the Museum, emphasizing the
fact that even the flesh-eating marsupials
are susceptible to human companionship,
especially when reared trom pouch-young.
The subject of the photographs was nof
fullv-haired when taken from the mother,
killed when dazzled by headhights. Fed with
milk from a dropper, it is now almost fully-
orown, feeding from all kinds of table-
scraps, and showing a most appealing atfec-
tion for its captors. Only because of this

In the tapered snout, general appearance and habits, these marsupial
more nearly resemble American Opossums and the non-marsupial foreign weasels.

was 1t possible for our photoerapher to
obtain such delightful ‘‘shots’ and then,
owing to 1ts tense and sprightly movements,
an exposure of 1/1000 of a second was
necessary to reproduce the needle-sharp
crispness of the soft dense tur. With the
approval of the Fauna Protection Panel a
male and female tieer cat, caueht mn the
act of raiding poultry, are being kept for
scientifiec observations. Since their capture
about two months aco, five voung were born
and are now erowing lustily on the teats,
while the mother 1s quite tamely handled
by her captor, allowing him to caress her
face and even put his finger m her mouth'!

Because of 1ts msistence on 1ts own warm-
blooded kills, the powerful tiger ¢t 1s 1n
more daneer of ultimate extermination than
the native cat owing to its suicidal habit ot
returnine to clear-up poultryv-roosts, when
It may be caught in a nest ot rabbit-traps
not even concealed i the eround. The
smaller native cat will squeeze under or
throueh small openings between palings or
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The upper necklace consists of small whales’ teeth and the lower one of spikes cut from the teeth.
They are worn by men and women of high rank.

The Whale’s Tooth Tambua of Fiji

By FREDERICK D. McCARTHY.

N both Melanesia and Polynesia the

natives have a concept of socilo-religi-

ous value 1 which an 1ntangible
magical power called Mana, the source of
life, skill and success, is symbolized 1n ob-
jects exchaneed for various reasons. The
whale 's-tooth Tambua of Fij11s an excellent
example of these symbols. The teeth used
are obtained from the sperm or cachalot
whale. They vary in shape from shm to
thick crescents pointed at one end, to thiek
teeth with a rounded or pyvramidal end. In
size the thirty-five specimens in our collec-
tion are trom 22 to 72 1nches long, and

weieh up to 11 1b. At the butt end 1s a
hollow with sharp i1rregular edges. An
unique specimen 1n the British Museum 3s
made up of two complete teeth and seven
other pieces, pertectly shaped and fitted
together 1nto the form of a single large
tooth 11 inches long and 4 1b. 1n weight.
The majority of Tambua are rubbed and
polished until the mnatural longitudinal
orooves are either entirely eliminated or
are left showine only at the butt end. On
many of them, handling for over a century
has ei1ven their surtace a pertect smooth-
ness. The rough butt end 1s left untouched
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The Tambua are carried by neatly plaited cords.

as a rule, but on several it has been cut
off straight across. On the two finest speci-
mens, on which the sides of the hollow end
are close toeether, the latter have been cut
and smoothed to a shape symmetrical with
the pointed end. Some of the teeth are
pale cream 1 colour, others display the
attractive vellowish shade or mottled sur-
face to which old 1vory changes. Some
are lightlv coloured by the use of turmeric,
a bright vellow powder obtained from the
rhizome of a tuber, Curcuma longa. The
surtfaces ot eieht of our Tambua are stained
to a patina 1 which vellow, oranee and
rich browns produce a beautiful marbled
pattern.

The Intrinsic value of Tambua., in the
native's eves, depends upon size, the lareer
ones being preferred, freedom from blen-
Ishes, quality of surface polish and colour
and good shape. 1

Old Tambua known to

—

have been associated with sueccesstul PLo-
jects, those used in very important trans.
actions or which belong to families of the
highest rank command the greatest respec
because they are imbued with the mos
sacred and powerftul qualities of Mana.

——

T'he carrving cord is attached throueh :
hole, which tapers inwards to the middle o
the older specimens, bored in both ends of
the tooth. On some specimens the origing
hole has broken awayv and a new one has
been bored. The finest carrvine cord con-
sists of a four-row chain of coconut-fihre
twine called sinnet plaited into one cord
from halt to one inch in thickness. To
others are attached a two-plyv sinnet cord.
orr one made from the inner bark of the
Hibiscus.

An interestine feature of the Tambua is
the variety ot names and svmbols inecised
upon them. In our series the names Ravono.
Ana, Sola, Imusi, Kusik, Worio. Lawe and
others are recorded on them. sometimes
with a plain X, star or group of paralle
lines. The names are of men. clans and
districts to which a Tambua has belonged.
One displays an elaborate serimshaw pat-
tern consisting ot a whaline schooner i
tull rie, and three boats at sea from one
ot which a whale has been harpooned. This
example thus dates back to the early nine-
teenth century when the whalers, and those
seeking sandalwood and beche-de-mer for
the Chinese market, were active in the

Pacific.

The use ot whales™ teeth as Tambua 1s
widely but erroneously believed to have
becun during the above period. The actual
practice of usimg Tambua syvmbols 1s an
ancient one. Thus two kinds ot shells were
so used along the coast of Viti Levu, while
clubs and other objects were given this
status on some occasions.  The Hill tribes
In the interior of Viti Levu made wooden
replicas of the teeth because they could not
get the real ones when required. The name
Tambua is thought to have originated m
the tabu or tambu meanine forbidden and
sacred when applied to anv article or place.
Tambua is also the name for the collarbone
but whales’ teeth are called bati ni tavut?
In pre-white times in Fiji the teeth could

-
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only be obtammed when a whale was
stranded.  Marimer stated that the teeth
were held m such high esteem that the life
of a man was 1n grave danger, unless he
was a ereat chiet, even then 1t he was a
foreigner, 1f he were known to have one
about him. The high chiefs were ruthless
in their determination to possess these svm-
bols.  Marimer also instances the killine of
a man and his wite who concealed the teeth
of a stranded whale from Finau, chiet of
Hapal and Vavau in Tonga. The Tongans
exchanged the teeth for logs or canoes with
the I'1j1ans, but they also inlaid with 1vory
some of their head-rests and bowls. In
Hawan tooth-ivory hooks were attached to
human hair necklets worn only by the high-
est nobles.  When the schooners caugeht so
many whales the teeth became the generally
recoenized and widelv used Tambua i all

" & 8

classes of Fijian society.

One Fijan, Pita E. Tatawaqa, imn 1912,
quoted legends which led him to believe
that the custom of using whales’ teeth was
an ancient one. One story 1s about two
ooddesses who stole the c¢hiet Takala’'s
hananas tfor food. His people dug the cul-
prits out of the cave in which they lived,
and to atone the goddesses offered firstly
a branching Tambua to which they added
their dauehter before the chiet was satis-
fied. Another legend concerns Turakawa
whose calling to awaken the ¢od Tui Nubu-

A Tambua on which is incised a whaling scene.

leva so attracted two brothers that they
oave the cod a whale’s tooth and a dwart
pie for Turakawa whom they wanted for
the awakenine of themselves. Tatawaqa
mentioned also that 1t was the custom to
drop a Tambua tooth at a spot selected for
a new village. Tambua have been left at
the old Nanea temples of stone in these
1slands.

The Tambua are treasured 1n a special
basket in which a pebble, called twnar ni
tambua, the mother of the Tambua, 1s
placed to comtort the latter. The stone 1s
olled and polished, and the Tambua taken
out and admired whenever the opportunity
permits. Similarly, when a man acquires a
new Tambua he hangs 1t up 1n his hut and
sits admiring 1t for several dayvs, taking it
down and polishing 1t with a leat for a
period of a month or so. A traditional pro-
cedure 1s followed 1n the presentation of
Tambua. The chief or person presenting
it stands or kneels before the recipient,
holdineg the tooth i one hand and the out-
stretched cord 1n the other, makes a short
speech embodyvine his request, belittling the
quality ot the tooth, eulogizing the charac-
ter of the recipient, and expressing wishes
that the latter, his people and their lands
will  prosper. Should the Tambua be

accepted, the chief takes 1t 1n both hands,
rubs his nose on 1t, makes a very short
speech of acceptance and passes the Tam-

Here are shown the schooner and one of the three boats.
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hua to his Matanivanua, or spokesman, w}'lO
also rubs his nose on the tooth and 1_‘{1])!168
at leneth in formal language. According
to Deane, the Tambua is ‘‘led’” by the per-
son carrvine it, a ery of honour greets 1ts
presentation, and after the ceremony the
members of the group giving it call out
Mana.  On important occasions kKava 18
drunk at a presentation rite, and 1n some
cases kava-root or drink is offered where
a Tambua cannot be secured. A man carry-
ine a laree number of the heavy teeth has
to strueele unaided to the spot where he
will present them, and anyvbody attempting
to assist him would be knocked down.

Althoueh the Tambua is held 1n such
hiech esteem it is not to be recarded as
currency or as a measure ot value, even
though 1t served as a payment 1n the form
of a oift for services rendered, or as an
cquivalent for something received such as
a pie. Roth said that the use of a Tambua
will obtain success for a demand or request
where all else fails, because 1t 1s a lasting,
permanent sacred thine. For this reason,
a Tambua seals a peace offering between
warrimg communities, and the grantinge of
permission to settle or plant c¢rops on land
belongimg to a conqueror. It is a symbol
of loyalty from a community or district to
the ruling chief, and Tambua are presented
to his successor when he dies. Tambua is
olven to a crattsman who builds a house
or canoe for a chief or clan.

—-—I—__-___

One episode in the past 1llustrates wel]
the binding power of the acceptance of 3
Tambua request. In 1867 a chief of the
lower Rewa river in Viti Levu sent a re.
quest with a Tambua to the people of Vaty-
sila to kill the Rev. Thomas Baker whep
he passed through their territory. They
accepted the Tambua and killed the mis-
sionary. Thirty years later the son of the
Vatusila chief responsible for the murder
confessed his father’s erime 1 an act of
atonement to the Weslevan Chureh and
presented a string of three Tambua to the
church elders.

Tambua are sent as gifts of acquiescence
to communities desired as allies in war, and
they are given by a law-breaker’s family
or ¢lan to atone for his erime. At the birth
of her baby, the mother eives Tambua to
certain friends to signity the taking in arms
of the child. At the death of his wife a
man ge¢ives her father a Tambua, but at
the death of a high chiet his people give
laree numbers of Tambua to his family as
a mark of respect and sympathy. A Tam-
bua placed upon the breast of a dead man
1s taken by his spirit who throws it into a
special tree near the entrance to the abode
of the dead. The man who strangled a
widow at the death of her husband re-
ceived a Tambua, and the eift of one usu-
ally pacifies an anery chief. Visiting chiefs
and nobles receive Tambua as eifts. When
there was any question of dislovalty a high

A stained and evenly shaped whale's tooth Ta
Thakombua, King of Fig,

mbua presented by Mr. S. R. Mort.
to Mr. R. M. Isaacs of Sydney ir?r|862.

[t was presented by
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chiet visited a villace, retused the Tambua
offered by 1ts emissary, who had to swim
out to the canoe, and then ordered his war-
riors to attack the community to teach 1t a
In marriages Tambua are given by
the brideeroom and his c¢lan to the bride’s
clan and to her mother and friends, thev
are exchaneed by the man and woman to
be married, and both clans exchanee them
until the stock of one 1s exhausted; finally
one 1s ¢iven bv the bride’s folk to the hus-

oreat wealth by the possession of many
Tambua.

When a Tambua 1s offered 1t must not be
touched unless the accompanyineg request 1s
to be agreed to. The request, whether 1t be
to murder, marry, to be generous or mean
In any way, to grant permission or to
refuse 1t, must be carried out. The Tambua
IS a cuarantee of sincerity, and 1t possesses
a sacred quality that must not be defiled
by failure to act. The only way 1n which

lesson.

band’s c¢lan with a request that she will be
looked after properly. Where members of
noble tfamilies are married laree numbers
of Tambua are exchanged, as the high social
status of the families and c¢lans 1nvolved
make 1t essential for them to display their

<

an obligation so 1mposed can be avoided 1s
by the return eift of a finer Tambua. The
whale's tooth 1s, 1 effect, a symbol of a
custom, the Tambua, which maintains
integrity, by insisting upon the carrying
out of oblications, mm Fijan social and
religious life.

Stocking Your Vivarium

By J. R. Kinghorn.

VERY vear the Museum receives
many questions concerning the keep-
ine of reptiles in captivity but, as we

do not keep live specimens, answers have
to be sought from those who do.

The keeping of live snakes 15 not en-
couraced, because bites from them can lead
to quite a lot of serious trouble.

There are many ways of making vivaria,
some being very elaborate, but for the cost
of a few pieces of timber, anyone can make
the simplest kinds. An ordinary box
frame, about 18 inches deep, can be set a
few Inches in the ground so that lizards
will not be able to burrow their way to
freedom, and the g¢round can then be
covered with sand and plenty ot leaves,
and so on, to resemble the mnatural sur-
roundings. This type may be flooded 1
continuous wet weather, so perhaps the
casiest vivarium to make is from an ordi-
nary shallow box, with a few small holes
bored in the bottom, and then set on bricks
to prevent it contacting cold and damp
earth. Cover the floor with a cood thick-
ness of sand and leaf mould, with some
shelter of raised stones or bark in a corner.

.

The tops of these vivaria should be covered
with fine mesh wire and provided with a
sloping glass roof, so that ramm can run
off. Place them 1n partial shade and cover
with a bag during hot sunny weather, be-
cause too much sun will kill the 1mhabi-
tants.

For indoors, an old, cracked, or disused
aquarium tank can be used for small hizards
such as geckos, skinks and legless lizards,
provided there are plenty of hiding places.

In all vivaria vou must have drinking
water, the receptacle must not be too deep,
and 1t must also be easy for a hzard to
¢climb out of should it fall in. Don’t throw
food on the ground but have one or two
very shallow tins or trays so that the sur-
plus can be removed, because yvour viva-
rium must be clean.

Any lizards found in yvour distriet can
be kept and studied but they must be fed
recularly and not left to forage for them-
selves.

At first all will be timid and some may
be ageressive, but don t frighten or annoy
them, and alwavs handle gently to give
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them confidence in you. If vou treat them
kindly they will respond and make quite
cood pets, and m this regard perhaps the
blue-tongue lizard should be considered
first.  You can handle it quite freely, and,
as 1t has very blunt teeth, it would give
only a strong pinch if 1t happened to bite.
Feed blue-tongues on snails, or chopped
up meat, either raw or cooked—raw for
preference.  You can vary the diet with
hard boiled ege chopped up, or raw egg,
but, as the hzard will not break a shell to
oet at the contents, vou must pour the volk
Into a saucer. For variety vou can give
it some truit such as bananas which 1t will
often eat from your hand. Of course, 1t
must have clean drinking water.

The blue-tongued hzard has a very wide
distribution but 1 the country a
known one 1s the jew lizard, or as some call
it the *“ jewie "7 or ‘‘ frillie . Be careful
of this fellow at first when hand feeding,
because 1t mayv rush at vou and bite and
tear vour finger rather badly. Later 1t
will become more docile, but never as tame
as the blue-tongue. The jew lhzard does
not thrive very well in captivity. It 1s
fond of beetles, cockroaches, grasshoppers
and insect larvae such as grubs and cater-
pillars, but scorns meat. A friend of mine
kept jewies for months and, even though
theyv almost starved, could never get them
to eat meat. You should be able to find
plenty of beetles and grasshoppers under
stones in the grass and under logs. You can
vary its diet with an occasional raisin and,
strange to say, 1t will eat the flowers and
sometimes the leaves of the common dande-

better

A Frlled Jew-
| 1zard.

in fact. when tame it will rush ths
It also likes the flowers or seed heads

l1on ;
food.
and leaves of the weed known as Cobblers
Pegs.

In the mountains and near west You
might find that peculiar hzard known as
the Stump Tail or, as some of vou call 1t
the ““ double headed ’’ lizard. In generdl
shape 1t resembles a ])lllt‘-fml;_t'll{', but has
laree scales, so that it looks like an elon-

ocated pine cone. Put a couple m the
vivarium as thev make very good pets
They are not as hardy as blue-tongues

especially when kept in coastal areas, but
micht be easier to keep in the country or
on the mountains. They may be fed on
well chopped un meat, raw or cooked, and
many kinds of insects especially beetles,
in addition to slues and snails. They will
take occasional milk and raw egg, and for
sweets they are fond of dandelion flowers
bananas, plums and sultanas; i tact, you
could try other fruits with these l1zards
and any others that show any desire for
sweets.  There are some attractive little
relatives of the jewie known as ‘‘ jacky
lizards. Some are quite brightly coloured,
others brown or erey with darker markimngs
and they run on their hind legs almost as
fast as the larger jew lizard does. Dbecause
of their small size they will not bite you
and are well worth addine to vour vivarla.
Try feeding them on small beetles and
slaters from the carden and. for a change
of diet, wvarious fruits and (Lllllll‘llnl
Howers. The lareest me mln 1 of this t{nm y
s the ‘“ Water Lizard *°. found mainly
along streams of the mountain and

the
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" Stripy,” the Copper-tailed
Skink, Sphenomorphus
taeniolata, one of our com
monest lizards, 1s held here
between finger and thumb.

coastal areas. In general shape 1t resembles
a jew lizard, but has a much lareer tail,
and more slender body. De caretul of this
" dracon 7 because, hike the jew lizard, 1
15 nervous and also very wild and aggres-
sive.  Being a water hizard 1t Lhikes to teel
the rain beating on 1t at times. but 1t may
sunbake also for very long periods. 1t will
eat most kinds of 1Insects, caterpillars,
beetles, moths and probably 1s the only
lizard except the goanna that will eat mice,
so for good measure vou can give 1t chopped
up meat, with a second course of pears,
bananas and flowering heads of dandelion.

Some of the small skinks, the rock geckos
and wood geckos, may be experimented
with, but these are difficult to feed and they
must have plenty of cover to hide under.
[f vou find they will not eat within a few
{ln} S, vou had better turn them loose rather
than allow them to die from starvation
[f vou have a pet fresh water tortoise you
can try feeding 1t on grasshoppers, beetles,
small froes, chopped up beet or mutton

and fruit, though some have been coaxed
to vary their diet with occasional lettuce
leaves. Tortoises are rather fussy feeders
at times, some eat this and others eat that,
vou never know until you try. You can
keep small tortoises i the aguarium. but
vou must provide a resting place for them
1t they wish to cet out of the water.

[ would not advise keepime goannas un-
less vou try some very small ones, because
they are difficult to tame and may turn on
vou when vou are least expecting i1t.

You should keep a note book and write
down from day to dayv how each one 1s
feeding, what you gave 1t, and make a
record of the temperature of the air. You
will find that hzards eat less dering the
colder days, whilst during the winter they
mayv not cat at all, and some may hibernate,
so that 1s the time you must look to their
comfort, by moving ‘the vivarium to a
warmer spot where it can be protected from
frosts, and covering 1t with a bag at night.

<

Review

past periods of intense glaciation, more or less

THE FACE OF AUSTRALIA, By C. F. Laseron,
F.R.Z.S. 244 pp. with 39 photographs and
31 sketches and maps. Angus & Robertson
[.td., Sydney, 1953. £1 1s. 0Od.

Mr. Laseron’s book has already grasped the
public imagination and has revealed exciting
olimpses of the geological past. His accounts of
some of the more spectacular happenings such as
the vast outpouring of lava in Tertiary time or

commonplace to the geologist, have opened a new
world to the general reader. The author i1s most
successful in the way in which he has conveyed the
immensity of the canvas required to portray the
building of our vast continent. It 1s a colossal
subject and would have suffered 1f the author
had attempted the Jane Austen method ot culti-
vating a very small plot with meticulous attention
to detail. It is a picture that must be painted
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i broad strokes and in this the author has suc-
ceeded admirably. It would be unreasonable to
expect a detailed treatment such as we find in
Trueman's “Geology and Scenery in England and
Wales™, where the governing influence of under-
Iying geological structure is shown in the shape
of every hill, dale, e¢rag and tor. We are not
at this stage vet in Australia but none the less
it 1s the geological background to scenery that is
the ife-blood of this book. The sense of the drama-
tic that the book conveys, and it is by no means
inconsiderable is derived mainly from the giant
sweep of geological history itself. It is disappoint-
g, therefore, to find that the author adheres to
some rather out-of-date geological concepts and
even more disappointing to find that he has done
so purposely. The author may retort that a geolo-
ogist has no business to peruse a book on scenery
with a jaundiced professional eye. None the less
had the author extended his manifestly consider-
able geological reading to include the most up-
to-date material, which would not have meant much
more effort, the book would have gained consider-
ably in value. No apology therefore is made for
having reviewed the book through the eyes of a
Museum worker who throughout the vears has
had some experience 1n attempting to present
popular science per medium of lectures and articles.

(‘fonsidering some of these matters in more
detail, the exact dividing line between the upper
pre-Cambrian  (Proterozoic) and the Cambrian
may not be firmly defined, but 1t 1s quite erroneous
to include all the vast thickness of sediments of
the Adelaide system in the Cambrian. As a conse-
quence of not accepting the most recent informa-
tion, the author mistakenly mentions two very
carly ice-ages, one in the pre-Cambrian and the
other in the Cambrian. Actually there was only
the one and that was in pre-Cambrian time. In-
cidentally, in speaking of 1ce-ages the author in
several places refers to the late Palaeozoie glacia-
tion as being Permian 1 age, whereas in Australia
it had its maximum development in the Carboni-
ferous, the preceding geological period.

On the subject of Lake George Griffith Tavlor's
“fault-scarp’” theorv seems to be quite outmoded
and according to “The Geology of the Common-
wealth™ (David and Browne) the scarp, against
which the lake has formed, can be “more reason-
ably explicable by differential erosion”. Adherence
to the older view leads the author to state that
movement along the fault plane has been the
cause of earthavakes at Gunning. This, of course,
is quite untenable. Gunning is some 20 miles north
of Lake George and work 1n recent vears has
<hown that the centre of the disturbances cans-
ing the recent earthquakes was mnot far from
Gunning itself and that the shocks were Very

much localized. In his foreword the author :mt}-
pates eriticism on these matters but that doesn't
render the eriticism any less valid.

When the bristly subject of Il:ll:ll‘(}g'l'flg‘l':l]ill}' I8
touched upon, the scientist and indeed the layman
too, who wishes to be correctly informed, 1s entitled
to the latest viewpoint on the subject. An author
should use all available data on which :11’{?i|::15vr1.
current conceptions of the (listrilmti‘{m of land
and sea in past geological ages and, 1f he 18 not
prepared to do so, it would be better not to
touch on the subject. After all, some account of
scenery could be given without any mention of
palacogeography. The map showing the ancient
land surfaces of Australia is full of errors. 'The
Broken Hill distriet for example is included as an
area supposed to have been a land surface smce
the upper pre-Cambrian whereas to be consistent
the author should have regarded it as having been
submerged till the end of the Cambrian. Accord
immg to David and Browne not only Cambrian
seas, but Devonian and Jurassie Lakes also, 1
much more recent time, submerged this area. On
the other hand the Flinders Ranges which are not
included at all by the author amongst the ancient
land surfaces have most likely been dry land since
Cambrian time and therefore should be shown on
his map.

Sometimes geographical and personal details,
and items of general information, are incorrect.
["'or example, the “Kattung” river in the Blue
Mountains should be the Kowmung. The incorrect
il]lll‘l'(‘ﬂsiﬁll 1s given that the Warragamba River
1s Joined by both the Cox and the Wollondilly
i different places. Actually the river is known
as the Warragamba immediately the Cox and the
Wollondilly unite. The gorge a little to the south
of Penrith is the gorge of the Nepean and not
the Hawkesbury. The principal minerals mined
at Zechan and Mt. Read (not Reid) in Tasmania
are ores of silver, lead and zine. not copper. ln-
cidentally, Dr. H. I. Jensen is still verv much
alive, |

No one, of course, could possibly expect an
author to have detailed first-hand knowledge of
every part of Australia and no doubt this ;u-i:nlmrz
_1‘01.' many of the minor errors. Once aoain let
1t be said that the author is to he mmtrr:tul;m‘-:’.
on having been the first to present o ]II'U:Tll overal
picture of the subject. This book, with i‘t:-: most
vxwl-lvnt lustrations and numerous clear line
{]I':HT!]]}_{H which should not escape mention, will
certainly stimulate in its readers a desire to travel
more, to read and write more and therefore to
:]'ll{l('l'ﬁ‘[:llld more the vast territorv in which we
ve, |

—R. O. Chalmers.



