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Right—This view of the

rcck structure on the

summit of Ayer’'s Rock

shows very clearly the

vertical bedding of the
mass.

and were timid, coming in silently to drink
when we were not in the vicinity.  Not so
the emus which would come striding past
the camp to peer at the strange beings that
had visited their domain. There were nusu-
ally five of them, all fully grown. for no
breedine had oceurred for several months.
The pool record 7 showed that they
drank daily whereas the ‘roos did so only

Dingos, although they
numerous, visited the pool

spasmodically,
were ftairly

rarely.

Left — View from the
top of r’\yer's Rock
locking north-west to-
wards lLake Amadeus.
The tree in the fore-
ground, the 0n|.\rr one on
“the top ", 1s a favoured
rocsting place of the
eagles.

Rock on the south-

At the base of the
western corner are a m'l’il'H ol Caves and
broken rocks, the haunt of the little Thick

Mice and

presence of the

tailed Marsupial some  house
mice.  The latter
areat h‘ll]']:l'im' to us for ane doesn’' expect
to meet this pest i the desert two hundred
miles south-west of Alice Springs.  Abo-
rigiinal pantines adorn the walls of several
caverns, animal and human ficures. shields,
boomerangs, and mystic religions svimbols,
The native fieg, a tree with small

Wes o

clense
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vellow fruits elings here and there in fis-
sures about the base of eliffs—it is an
mmportant food of native and bird alike.

Around a berd I surprised a eroup of
Red-breasted Babblers squabbling on the
arotnd. They streamed away in irregular
procession as | approached. to alieht in
some saplings fifty yvards ahead. On the
preceding days I had met parties of them
in the mulgas.  Muceh of their feeding is
on - the eround and about the bases of
shrubs and they are always in parties and
very noisy.  Their behaviour is errvatie and
they are much addicted to chasing each

other up through the branches or from
tree to tree.  But, on this occasion, the
theme vavied. A Little Faleon, which

neither 1 nor the babblers had noticed,
sddenly dived towards the party which
scattered into the nearest undergrowth. The
disappointed faleon, just a second too late.
swept upwards again, alighted on a dead
limb but almost immediately dashed after
a Black-faced Woodswallow that was flut-
tering about a dead shrub. Iere, too. the
Falcon was unsuccessful for a few seconds
later he was seen in swift pursuit of a
panic-stricken Pied Butcherbivd, the pair
of them zigzageing between the trees until
they could no longer he seen.

On a clear grassy space | again met the
Crimson Chats. A party of them could
always be seen just here, running over the

The Leader of the Ex-
pedition indicating some
of the typical cave
pamtings of the area.

eround or perched individually on low
vantage points. The males were just com-
ing into the vivid scarlets characteristic
of adulthood and contrasted strikingly
with the brown females. Pipits were also
numerous about the base of the Rock and
this morning | disturbed six in a few yards.
A little way ahead a large party of Zebra
Finches called to each other from a thicket.
About them hopped and fluttered a pair
of Willie Wagetails, chasing the insects dis-
turbed by the noisy finches. The wagtails
were petulant in choice of company. A few
minutes later they had abandoned the
finches and were down amongst the pipits,
waggeing their tails and chattering on the
orass.  Then they chased each other across
a clearing into a gum sapling. a short
period of hunting followed. and they were
saving “* sweet pretty little creature ™ to
a spritely Red-capped Robin in a mulga.

This was to be my third trip to the top
of the Rock. Omne always got a decided
feeling of elation on starting up the steep
but well-trodden slope to the top, and this
morning was no exception.  Behind is the
plain—flat, red. and stretehing into the
haze,  Ahead is the coarse rock face and,
above, the towering summit outlined
against a deep azure sky. Periodically one
pauses for a ** breather ™ and to gaze back:

Halfway up the Rock a grand. all-encom-
pas-ine view is to be

hadl.

Eucalypis,
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The Plumed Tree Duck is a nomad, leaving the
“Centre " in bad seasons. The last left shortly
before our visit.
watered presumably by the spasmodie run-
offt from the Rock, grow only about the
base. Contrasting with their pale green
are the belts of dark-ereen mulea and seat-
tered desert oaks bevond, the vellow-brown
spinifex, and red sand. Mount Olga is
silhouetted agamst the skyvline to the west,
five glant blufts twenty miles away, its base
lost in bluish haze so that it appears to be
suspended i the sky.  And behind, doubt-
tully visible as a slight irregularity on the
skyline are the Petermann Ranges, ruewged,

desolate. and visited by only a handful of

white men. Lake Amadeus, too, can be
seen from Ayer’s Rock, a glimmering pateh
of white in the far north-west, in bygone
ages a great and permanent body of water,
to-dlay a shallow basin whose salt surface
is dissolved for but a month or two each
year.

Mid-way up the Rock one can look into
small caverns on an adjacent face, splashed
white as if by a brush—the roosting places
of hawks. In a side gully one can see a
series of shallow pools: they were swarm-
ing with shrimps at the time of our wvisit.
[n depressions a few withered c¢lumps of
orass crow, Here we saw  old rabbit
excreta.  How and why do rabbits ¢limb
the Rock?  We are still wondering.

Peregrine Falcons occasionally flash past
the ¢limber, hunting, | surmised. the ven-
turesome pipits that sometimes seek food
amonest the orass-clumps in the fissures.
And then, as one draws near the top. the

Wedee-tailed Eagles come and inspect one.
They live about the summit, surveyving
their domain from the craes, and soaring
on the winds that sweep up the walls.
Their behaviour towards the climber was
always the same, they would sweep low
overhead on the downwind, turn, and
return hieh above where the air was still.

My attempts to get some movie sequences
of the eagles were unsuccessful for they
refused to venture down to the meat |
spread ont for them. I was not blown off
the Rock either but my couple of hours
in ** the hide 77 did give the opportunity
of jotting down some impressions of the
bird life of Central Australia.

The Musenm Expedition visited the
oCentre 7 during drought-time, a eireums-
stance that materially modified the numbers
and diversity of bird-forms seen.  There
was no water along the rivers, natural
waterholes were empty, and surface water
was restricted to that from bores. (Conse-
quently, ducks, cormorants, coots, herons.
and other waterbirds, were nowhere to be
Nomads and migrants, including the
songlarks and cuckoos, had moved tfrom the
area and even the Dudeerigahs and Cocka-
tiels, numerous in the mountains and along
the Finke in normal seasons., were absent.
And there was no evidence of the breeding,
usual at this time, amongst any of the
sixty-odd speeies that were present.

Seen.

The majority of bird species oceurring
in Central Australia are widely-ranging
forms and hence familiar types to the visi-
tor from the east. Amongst the common
hawks are the Nankeen Kestrel, the Spar-
row Hawk., Brown Hawk. Whistling Eagle
and Fork-tailed Kite, the latter two forms
concentratineg in hundreds about the cattle
stations when ecattle are killed., The Galah
is a4 common parrot where there are gums
and the Pink Cockatoo, Mulea and Port
Lincoln Parrots. are well distributed. We
found the delicate pink and blue Bourke
[);”'l'il]\'l'l‘l common to the south of ,\Hl'l'
Springs, especially in the Henbury area
where they flocked to the bores at dawn to
drink. The magnificent Princess Parralkeet
was rare however. There are several species
of honeveater. The Yellow-throated Miner,
Spiny-cheeked and White-plumed Honey-
eaters, well-known inhabitants of inland
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New NSouth Wales, were numerous.  The
Grey-headed Honeyeater, a species confined
to Central Australia was the most common
form at Aver’s Roek.  The Singing Honey-
cater. a bird superficially like the well-
known Yellow-taced Honeyeater, thrived
in the more desolate arcas of mulea.

The Kairy Martin, Weleome and White-
backed Swallows are nomads, as are the
Brown and Rufous Sonelarks. There are
several pigeons. The little Plumed Pigeon
lives on the stony plateanx and ridges in
the mountains.  The Harlequin Bronze-
wing, an inhabitant of the ** Centre '’ on
occasions, was only seen on the Barkly
Tableland durine our visit.  The Common
Bronzewing, rarvely noticeable during the
day, whirrs in to the waterholes to drink
at dawn and dusk.  Crested Dronzewings
are well distributed and up to twenty came
at a time to a small homestead fountain at
Jay Creek.

Amonest the most interesting birds of
Central Australia are a number of shy
inhabitants of the spinifex, including the
Rutous Field Wren, the magnificent blue
Turquoise and White-winged Wrens, and
several orass-wrens,  dull in
colour, unobtrusive, and diffienlt to stalk.
[ contrast, the large Bustard. the size of
a domestic turkey, is a conspleuous sight
along the bush tracks. It is a popular table
|||-|i|_';lt'_\‘.

Hlll‘l'il‘.‘\‘ of

One of the objectives of the expedition
was to get skins of the Night Parrot. a noe-
turnal species no specimen of which has
been taken for over fifty vears. It is the

size of a small rosella, predominantly green

The Pink Cockatoo, a distinctive inhabitant
of Central Australia.
e colour, and is excelusively an inhabitant
of the dry spinifex plains which it leaves
to visit waterholes after dark. It formerly
occeurred as far south as the Gawler
Range in South Australia and in the 1850°s
was not uncommon in the Alice Springs
arca.  In 1923, the veteran bivd-collector,
Lawson Whitlock, financed by the late
[I. L., White, spent four months searching
for the bird but was unable to obtain a
specimen.®
Despite widespread publicity sinee that
date no definite mmformation has come to
light concerning the Night Parrot in recent
{inies.

See I, Lawson Whitloek (1924), ¢ .[ull]'lll'_\' 1o
Central Australin in Searceh of the Night Parrot ™,

The Ewmu, Vol. XXTII, p. 248,

A desert goanna at Ayer's Rock.
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No opportunity was lost during the
recent expedition to get information about
the bird.  Of the people questioned only a
few had ever seen it and they not for the

A group of Emus pass close to the camp when
returning from the waterhole at the base of the Rock.

last twenty vears. All have heard of it,
For the bird is now almost a legend on the
cattle stations and amongst the townspeople
ol Alice Springs. We carried out nocturnal
vigils beside bores, at Maggie’s Spring,
along the chain of pools high on the slopes
of Aver’s Rock, and at the Tanami Rock-
holes, but no parrots ever came to drink.
Extensive dinrnal traverses of the spinifex
failed to reveal any traces of the rare
quarry.

That the Night Parrot is extinet in the
settled areas of Central Australia there
seems little doubt. But the area is a vast
one and it would be a bold person who
would deny that they may ocear further
out, i the Petermanns, the Rawlinsons.
and along the Western Australian border.
And what is the cause of the disappearance
of the Night Parrot? It is almost certainly
the domestie cat gone wild and possibly the
fox, both introduced and highly efficient
predators, that to-day range widely over
our inland.

Review

AUSTRALIAN Speipers,  Turig LIiveEs AND
Hapirs. By  Keith (. McKeown,
I'.R.Z.5.  With text illustrations and
17 pages of photographs, xiv and 274

pp.  Aneus and Robertson, Sydney,
1952, £1 1s. 0d.
This book is a revised and enlarged

second edition of *° Spider Wonders of
Australia >7 published in 1936, It is a
popular compilation of extracts derived
from many sources.  The author, though

not a recoenised authority on spiders, has
oleaned diligently of the habits of spiders
and  his present contribution is largely
made up of quotations from the published
papers of various authors and from letters
received from his correspondents.

The format of the work is attractive and
the book well illustrated, and the publishers
are to be coneratulated on their efforts to
produce a work on Australian spiders.

A. MUSGRAVE,
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Shrimps: An Ayer’s Rock Mystery

By FRANK McNEILL

L huge mass of Ayer’s Rock, lonely
and barve, rises abruptly 1,180 feet

above the sandy spinitex plains of

Central Australia. To the average museum
collecetor its steep, dry slopes wounld have
little appeal.  Nevertheless this place had
a surprise in store for two of a venture-
some trio of the recent Australian Museum
Central and North-west Australia Expedi-
tion,  While scaling the fHaking melines
more than 800 feet up. they came upon
nimbers of actively swimming erustaceans
living in some tiny pools in shallow depres-
The creatures were of an unusual
tyvpe that could be expected in out of the
way  places, but surely never previously
found in sneh a unique situation.  In the
driest times the pools evaporate entirely,
and the the

S1011S.

fherein lies interest of find.

La i
e B

g

Ly

The small pools on Ayer's Rock more

than 800 feet above the level of the

plain. The Rock itself is illustrated
on page 385,

Ot all Crustacea, these members of the
eroup known as the sub-class Branchiopoda
(meanine *° gill foot ™) are the only ones
that have no known marine prototypes,
yvei, strangely enough, they have no aver-
stion to salty water.  Different kinds are
found in most countries of the world, many
being remarkable for their appearance in
drier areas where salt lakes and salt-pans
exist. and where a minimum rainfall oceurs.
They all breathe through numbers of leaf-
like limbs, each of them divided into a
number of lobes which have gill plates on
their outer sides, serving as respiratory
organs like the egills of the better known
crustaceans such as cerabs and crayfish.

The Ayer’s Roek specimens were of three
markedly different types.
ous were shield shrimps

Most conspicu-
(Apus) ; others
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were fairy shrimps (Branchinella) ; and a
third smaller kind encased i delicate
horny bivalve shells which have only their
technical name, Limnadopsis.  While the
two firstnamed are conspicunous members of
thenr group, the Ayer’s Rock examples
were rather stunted in growth. In other
parts of Australia, shield and fairy shrimps
may be one and a halt imches in leneth.
Whenever found they rarely fail to cereate
intense  interest.  Quite  commonly the
people of remote inland parts send speci-
mens to the museum asking for an explana-
tion of their mystery finds. It is often the
case that the ereatures have never before
been encountered by the oldest residents.
The shrimps may suddenly appear in some
shallow sheet of water following rainfall
at the end of a prolonged dry period, and
quickly develop to their full adult propor-

tions. It is no wonder that the fairy
shrimps  partienlarly  attract attention
when found. Omne writer aptly describes

(1

them as °° fairies in every sense of the
word-—graceful and easy of movement, and
clothed with delicate draperies (as one
might term their many foliaceous limbs),
often so beautifully transparent that the
shrimps scem almost to be endowed with

The three kinds of freshwater shrimps found high
up on Ayer's Rock.

the fairies’ magic cap of invisibility. Sueh
colours as some of them exhibit arve lareely
the result of refraction—evanescent, irides-
cent greens and blues, whieh appear af
times on some of the abpendages over a
oround of translueent creamy white with
reddish trimming . The play of colours
Is aided by the uncommon method of
swimming on their backs, usually while
feeding at the surface.

The characteristie shell-like carvapace of
the shield shrimps all but covers a some-
what similar body to that of the fairy
shrimps. A seemented tail that projects
behind ends in a pair of long tapered fila-
ments; this and the shield are
shades of irideseent green.

The seemineg mystery of the sudden
appearances of the shrimps lies in the faet
that their eges are capable of the remark-
able faculty of resistine drought. It is
thought probable that the eeos fail to hateh
If not subjected to some sort of drying.
The great advantage of this provision of
nature can readily be seen.  Withont it,
the creatures could be wiped out with the
first complete evaporation of their often
insecure little puddles. As it is, those
eggs that remain behind when a pool dries
up and the shrimps die, can endure until
a later rainy season. The usual thing is
for two kinds of eges to be produced.
Those laid frequently throughout favour-
able seasons or periods are in large num-
bers. Eggs of the dry season, however,
are very much fewer in number but of far
greater vitality,

colonred

Judeineg from the wide distribution of
certain fairy and shield shrimps in the
Australian region and their penetration
into the very centre of the continent. it is
certain that eees have been air borne over
great distances,  Hieh winds would whip
up and bear aloft eges in the frequent dust
and sand storms of the inland.  Agcain.
1'||t‘_\‘ l’{)ll]iI he t‘ili'l'il'l| to distant |l|.‘It'l'“~' 11
particles of mud which adhere to the feet
of wading birds. The presence of the
shrimps more than S00 feet up on Ayer’s
Rock is a remarkably interesting record of
the height to which may be borne.
[n the absence of wading birds in this area
of Australia, the only reasonable explana-
tion in this instance is the agency of wind.

( I.(_I.' i-l'l\'
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Broken &
Hill—I1

By R. O. CHALMERS

=

The head-frame of the main shaft
of the Zinc Corporation 1s seen from
one of the plantations to the south of
the city. An Athel (7T amarix articu-
lata), 1s seer on the left-hand side.
I"hoto,—Zing (W

Clorporation

HE great Broken Hill Lode which

runs roughly north and south can be

likened to a eiant coat-hanger. The
central curved part which onterops on the
surface forms the two-miles-long hill itself,
but the ore body curves down and con-
tinues underground tor considerable dis-
tances both to the north and south., The
Broken Iill Proprietary Company com-
menced work on the centre of the outerop
and later, on each side, companies like the
British, Block 14 and Junetion North came
The top part of the ore-
body consisted of minerals formed by ox-
idation of the primary lead and zine sul-
phides.  Minerals sueh as cerussite (lead
carbonate ), anglesite (lead sulphate), em-
||fr|i|t' |_~§i|\'|'[' 1-|||n|'n-|1!'l|1nin|1- Hllli'll?’i“lli{l'
(zine carbonate)

mto operation.

were coneed ont in vast

"For ih-_w:'i}-tihll:«' and illustrations of some of
these minerals, see Hodge-Smith, T., * The Broken
Hill Proprictary  Block 14 Company Limited
Mineral Collection ', AUSTRALIAN MUSEUM Maca
ZINE, 111, pp. 81-83, 1933; and Hodge-Smith, i,
= A ”t-:'l-ltT!.\' Acquired Colleetion of Minerals ™,
loc. eit., V, pp. 111-112, 1933,

(quantities.
rals gave place at depth to the primary

These very rich oxidised mine-

ore, galena (lead sulphide carrying silver)
and sphalerite (zine sulphide). The record
of technical achievement became very im-
pressive about the turn of the century.
Fresh mining problems had to be solved
as the structure of the lode varied from
axperts from abroad intro-
duced up-to-date methods of timbering in
the mines and even initiated on a limited
seale, at this early stage, the now general
practice in Broken Hill of filling up those
stopes from which the ore had been com-
pletely  extracted with mullock (i.e., the
residues left after the crushing, separation
and concentration of the ore). Under-
cround movements in some of the mines
caused tremors sufficiently great to destroy
surface plant and buildings. The huge
open eut was excavated to relieve the tre-
mendous pressure causing these devastat-
g movements.  The cut produced mueh
ore and though disused for many years it
still runs for a mile lenethwise along the
top of the hill, a ereat jagged 300-foot-
deep trench.

lease to lease.
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By the turn of the century, due mainly
to the water shortage, the smelters had
been removed to Port Pirie, thus transfer-
ring elsewhere the discomfort of a continu-
ally polluted atmosphere.

Problems connected with treatment of
the ore arose. Extraction of the silver-
bearing galena from the finely erushed ore
offered no special difficulty but the success-
ful extraction of sphalerite was not
achieved immediately. At one stage,
6,000,000 tons of tailings, containing all
the zine, flanked the slopes of the outerop,
huge man-made hills, awaiting an advance
in technique to retrieve the wealth that
lay in them. The development at the
beginning of the eentury by Australian
metallurgists and chemists of special flota-
tion processes solved the problem. Sphale-

rite was no longer just a nuisance but a
produet as important as the galena. After
the extraction of the sphalerite, the now
completely barren tailings of fine crushed
rock and gangue mineral were dumped as

oreat mullock heaps onee more and though
mueh of 1t was used for filling under-
around, some of these still stand to-day.
By 1910 it became clear that the life of
the oldest mines in the central portion of
the hill was limited. Yet the wealth al-
ready produced by these mines had been
the means of iInitiating important related
imdustries in other parts of Australia. The
Broken Hill Associated Smelters at Port
Pirie has already been mentioned. Another
vast undertaking, the Electrolytie Zine
Company of Australia, became established
near Iobart in 1916, where metallic zine
of more than 99% purity is manufactured.
Tasmania, of course, was chosen as being
the only part of Australia where abundant
supplies of cheap electricity necessary for
the process are available. These develop-
ments meant that for the first ftime the
total huge output of Broken Iill ore was
processed in Australia.  Hitherto a large
percentage of concentrates was exported
for smelting overseas.  The sulphur di-
oxide produced from roasting of zine ore

Miners drilling underground.

Photo,—Zine Corporation Ltd.
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on the mainland. instead of polluting the
atmosphere, was used for the manufacture
of sulphuric acid, the most important of all
immdustrial chemicals.  Largest of all, the
Broken Hill Proprietary iron and steel
works at Newecastle were opened in 1915,
financed by the great wealth of the Broken

Hill lode.

In 1924 when last an article appeared
on Broken Hill minine in this MacaziNg®
the Broken Hill Proprietary, working
to a depth of 1,500 feet, dominated the
seene and twelve mines in all were operat-
ing.  To-day the picture is entirely dit-
ferent. The central part of the lode was
practically worked out by 1940 and only
a few ruined buildings, partly dismantled
chimney stacks, old head frames and slag
dumps bear witness to the great activity
of earlier times on this portion of the field.
Broken Hill Proprietary no longer works
in the field. Its place has been taken by
newer eiants at each end of the line of lode.
North  Broken Hill had a somewhat
chequered career for some years following
its inception in 1896, but to-day it is one
of the big established mines.  Whatever
portion of the original outerop was worked
by the North has long since gone and min-
ing to-dday is carrvied out from depths of
1700 to 2,600 feet. Developmental work
preparing new sections for mining goes on
incessantly at depths of 3.000 feet.  As ore
extraction is pushed turther and further
along this great underground northern
extremity of the ** coathanger "-shaped orve
body it will soon become too laborions and
uneconomical to track the ore long dis-
tances underground back to the present
main shaft for hauling to the surface, so
a huge new main shaft of elliptical shape is
being steadily sunk about | a mile to the
north of the present main shaft.  Still fur-
ther to the north, where there is absolutely
no surface indication of any ore body,
geological and veophysical exploration to-
gether with deep diamond drilling is being
used to detect possible further northerly
extensions of the ore body. The oldest mine
still workine is Broken Hill South which
beoan in 1888, It is situated immediately
at the south end of the original outerop,

< ||l|l|.'l--“-'l||l|'||, i i

AUSTHALIAN
Muspi s

Excursioan to Broken i,
MatiaziNg, 1, 2, 1924, G447,

about 2J miles distant from the North mine.
[t, too. is a very large mine now, working
at depths well exceeding 2,000 feet. Fur-
ther progress to the south is limited by
the leases of the Zine Corporation.

The Zine Corporation came into exist-
ence in 1905 for the purpose of recovering
the zine ore from the huge tailings dumps.
Mining began in 1911 and by 1935 annual
production of ore had been raised to
376,000 tons a vear. Active geophysiecal
exploration and diamond drilling had by
now shown that a great workable southern
extension of the ore body existed.  Conse-
(quently a new plan was entered upon, in-
volving complete reconstruction of surface
and underground workings, the sinking of
new main shafts and ventilation shafts.
This was completed by 1939. By 1941 the
annual production was 500,000 tfons. A
new company, New Broken Hill Consoli-
dated (N.B.IL.C".) has been formed to ex-
plore and develop the southern leases of
the Zine Corporation. The haulage shaft
of this new company lies about half a mile
to the south of the present Zine Corpora-
tion’s main shaft. Throughout the Zinc
Corporation and N.B.IL.C, leases the ore
body consists of more than one component.
The topmost lode is first encountered at
the great depth of 2400 feet at the
N.B.IL.C. haulage shaft. Diamond drill-
ing has proved that it continues at a depth
of 2900 feet. Another lower lode has been
traced here to a depth of 3500 feet, ie.,
well over halt a mile down. No lower limif
of ore has yet been exposed by drilling on
either section.  In a loneitudinal direction
drilling has traced the ores to 400 feet
south of the N.B.IL.C'. haulage shaft. The
mining and ventilation systems of the two
mines are completely co-ordinated. The
ventilation problem is of great magnitude
because rock temperature at a depth of
3,000 feet in Broken Hill is 106° . The
volume of air eirculating is five times that
demanded by legislation in the much deeper
oold mines of the Rand in South Africa.
All ore from both mines at present is
hoisted up the Zine Corporation main shaft
but at a later stage, as minine extends more
and more to the sonth, all haulage of ore
will be through the N.B.IL.C. shaft c¢lose to
which a new concentrating mill is already
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erected.  Combined annual  production
from the two mines is hoped to be 1,000,000
tons by 1955.

The story of Broken Hill would not be
complete without an account of improve-
ments that have taken place in so many
directions other than mining. The sand
drift problem has virtually been checked
by the active work of the mining com-
panies, the Municipal Council and the
N.S.W. Government, in fencing off areas on
the town boundaries to permit of natural
regeneration of local flora, supplemented
by large scale planting of shrubs and trees
both local and imported. The local river
oum (K. camaldulensis) and a magnificent
North  African Tamarisk, the Athel
(Tamarie articulata), are notable ex-
amples of trees that thrive markedly. What
has been achieved in 15 vears in a virtually
rainless region is astonishing and one can
imagine what future progress will be made

now that the completed pipeline from the
Darling means an end of water shortage.

Liead poisoning and dusted lungs are
now unknown in the mines.  From 1922 on
the work of the Bureau of Medical Inspec-
tion has brought about steady improvement
resulting in the complete eradication of
these diseases. The phenomenal wealth of
the Broken Hill lode has made possible
amenities  such  as  modern  child-care
centres, kindergartens, nlay centres, parks,
sports grounds. holiday camps and the
rest on a scale unknown in any other Aus-
tralian city.

Much has certainly transpired since the
1880°s  when the early pastoralists on
Mount Gipps station gazed reflectively at
the ironstone capping ot the solitary ** hill
of mullock 7 and wondered if benecath its
well wooded flanks there lay riches com-
parable with those of Thackaringa and
Silverton.

Aerial view of the head-frame of the main shaft and surface workings of The Zinc Corporation.
A citrus pfantation lies immcdialt‘ly ad]accnl to the workings. followed by another plantation of native

and introduced trees suitable for the arid climate.

The artificial lake 1s flled from waste mine waters.

Photo.—Zine Corporation Lid
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The Shells of Rivers and Lakes—II

By DONALD F. McMICHAEL, B.Sc.

Of the two major groups of molluses
found 1n freshwater, the Pelecypods, or
bivalved shells are represented by three
distinet eroups; the freshwater mussels,
the ** little nmawl\ or Corbiculinas, and
the ** pea shells 7 or Family Sphaeriidae.

All these eroups are burrowers,
partially or completely buried
mid, only moving around oceasionally to
a new position.  Their tracks are some-
times seen on the sandy bottoms of streams,

living
sand

and usnally a little digeing around the
end of the track will reveal the shell. foot

extended as it works itself into the correct
position.  This large tleshy foot is pushed
out into the sand or mud, the tip is spread

out to serve as an anchor, and the shell
moved along as the toot is withdrawn
again.  When handled the animal quickly

retreats into its shell which then celoses and
is held shut by the strone adductor muscles.
[n the larger freshwater mussels, this gives
ample protection against most encmies, as
the shell will break before it can be prised
OIeTL,

When the molluses are stationary, they
remain with the hinder end of the shell
projecting from the bottom mud, with the
valves eapine shehtly.,  From this end,
two short fleshy siphons project into the
water, the lower drawing water into the
mantle cavity inside the animal where food
and  oxyveen and dissolved  salts  are
extracted from it. The water is then dis-
charged out of the upper siphon, removine
waste produets with it.  An average size
freshwater mussel has been estimated to
filter more than six gallons of water per
day i this manner,

The freshwater mussels were originally
arouped faiily, most
being  placed in the [Tnio and
Anodonta. Reecent study of these molluses
that there

into one H|n'l'i|'.-'

"'I‘TII'T'EI

SHgeeests are  five separate

families, of which the Austromutelidae are
well represented n the Australian region,
and represent the most primitive stage in
the evolution of this group. Two sub-
famtlies of the Austromutelidae are known
from Australia, the Lortiellinae, a rare
oroup from the North-west of Australia,
and the widely distributed Velesunioninae,
The former arve long thin fragile shells,
about two inches long, and only a half an
inch high.  Lortiella froggatti is known
from North Anstralia. but another species,
Lortiella rugatus found in Western Aus-
tralia has not been recorded since 1840.

The Velesunioninae are represented by
five distinet eenera, of which the common-
est is Velesunio. From inland New South
Wales, comes the very widely distributed
Balonne River Mussel, Velesunio balon-
nensts, which was illustrated in part 1 of
this article. It oceurs throuchont the
Murray-Darling River system, except in
South  Australia, where a mueh more
rounded — species,  Velesunio  evansi, is
found. Velesunio balonnensis is also found
in the coastal rivers around Sydney, but
is not found elsewhere on the New South
Wales coast. It seems to have erossed the
Great Dividing Range, where the head-
waters of the \I.uqlmnv River, a tributary
of the Darling, and the headwaters of the
Cox River. a tributary of the Nepean
River, are only a few miles apart. From
the Yarra River at Melbourne, these
mussels are always large solid shells, and
have been called Velesunio danellii, but
they are probably only large specimens of
the common balonnensis.  All these mussels
are medinm  sized, about two or three
inches long, and one to two inches hich.
The shells are thin, with small flattened
teeth, oval in shape with a brown to
ereenish-grey periostracum (the thin outer
coat of the shell). They are often oreatly
croded, and show irrecularities in their
erowth stages.
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Paralleling the distribution of this group
Is another genus, Alathyria, which are all
laree heavy shells, thick, eroded. with a
coarse pertostracum, and with heavy thick
hinge teeth.  The musele sears are often
very deep, and the inside of the shell is
chalky white, stained with pinks and
bhrowns.  Alathyria jacksoni is the com-
monest species, and its young stages are
illustrated. as they have often been con-
fused \\'il]l the Velesunio SErIeS. In the
Macgnarie River at Dubbo, this species is
found more than six inches in length. a tact
which was commented on by the early
explorers.  The common mussels found 1n
the Hunter River are a distinet species.

Mathyria profuge, which are smaller and
more rounded than jecksoni. From North
Quecnsland comes a ¢losely related species,
which has been named Quacsithiypria wardi.
[t shows some slieht differences from the
Alathyrias and seems to be related to the
taroe  Wicrodontia from
New Guinea.

anodontaetornis

The only mussel found around Perth,
Western Australia, belongs to a distinet
oroup and is called Westralunio ambiguus.
[t varies considerably in shape, and is
sometimes  quite chalky, the shell
casily broken, and very dirty. This is
probably due to the conditions under which

||t'i||}_"

On the left from top to bottom are Velesunio danellii from the Yarra River. Melbourne: Felesunio evanst
from the lower Murray River, South Australia; and Westralunio ambiguus from the South-West corner

of Australia,

In the middle, bottom row, is Lorticlla froggatti from North-West Australia.

On the right

frem top to bottom are Centralhyria wilsoni; the New Holland Mussel. Cucumerunio novachollandiae ;
and the closely related ™ Hyridella " websteri from New Zealand.
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The three figures on the left show the grsfuwtil_ stages of the “common inland New South Wales species. Alathyria
]m}-'.w-.'m ; on the bottom at the rmhl 15 th'.‘rf-’:wm wardt from :\nrl}'urrn Qm-t-nslcmt]. and above 1t. Microdoniia
anodoniacformis, a related species from New Guinea,

Tirn- ~]'1-*” 'l-\ ]“(||‘||r|-|{_ ']‘|'|r' -1|"H iilll-l!‘;!im]
is elean and harder with a shiny black
Al riostracum.
From central Queensland,
level of the Tropie of Capricorn, another
cenns, Centralhyrio extends rioht across
Australia. These shells are elongate. with
the top and bottom borders more or less
parallel. a fairly thin shell, and small thin
teeth. The inside of the shell is usually
blue, and the outside varies from yellowish
ogreen, throngh brown to black.  Central
hyria stuarti grows very large, up to five
inches lone., while (¢ ntvalhuyrie wilsont 1s
diffienlt to
\t'!'b\

smaller but these shells are
determine, and

\'Ell‘ifi‘liu ‘-.ilt'l'il'\l

meay I'n']lr'l-'n'rt[ One

about the

The

form,

Family Unionidae, in its modern
meludes a number of
highly evolved mussels, in which the teeth
are more complicated in struceture than in
\'f'.l-'ﬂllllllllll.ll.'ii‘ and the |n‘i||{“~ of the shell
wrinkles and foldings. The
Australian  subfamily  Propehyridellinae,
Hll‘ii'liiv"- Four f';‘ri{:u)‘“;,r',llu'lff'fr'!,
Protohyridelln, Rugoshyria, and H yrid-
They are all very similar. being
small to medinum sized shells, with wrinkled

'_"'|‘HT|;I'\ l)il

are marked by
UCelera,

Wi,

beaks. and the cardinal teeth stout, up-
right, and with deep complicated musele
sSears, !":'r.ip; ,!I' ;,f.i'uf: H-.F Hi J.‘u (i .’.'.w._w i'«' oI -

mon in streams alone the New South Wales
and Vietorian coasthine. It is a recetancular
shell,  the  young showine the

sStages
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wrinkling of the beaks, although these are
usually eroded in the adults, which are
darker in colour, the voung being usually
a light brown. In Vietoria, a
related Propehyridella
canensis which has more strongly marked
wrinkles, and a shell tapering at the
posterior end.  One peculiar species is con-
fined 1o the Glenelg River in Vietoria and
South  Australia. It is named Proto-
hyridella glenelgensis, has a very wrinkled
shell and is small, erowing only to about
one inch by three-quarters of an inch.
Rugoshyria depressa is an elongated thin
species from many ol the rivers ot Eastern
Australia, It has a tapering posterior end,
bluish inside, and a small series of wrinkles
arotnd the beak. Several different forms
have been named, but all arve very similar
to depressa. Unio guppyr from the Solo-
mon Islands belones to this genus.

[']HH('l'\‘

H|H't'it'.~; i'.‘- Harri-

The last species of this group has been
known as Hydridunio australis. Formerly,
many of the Australian were
classified as Huyridella australis but it was
uneertain as to which species the name
belonged. Twenty vears ago, the name was
thouzht to belone to the H[']l'i‘i('."i illustrated,
and  the generic name was chaneed to
Hyridunio. At the moment. further re-
search has indicated that it does not belonge
here aflter all, but for the present. the
name can be applied to this somewhat
kidney-shaped black species, with a flat
shell which i1s common in the New South
Wales coastal rivers.

missels

The last group of mussels belones to the
family Margaritiferidae and contains only
one species in Australia, and one in New
Zealand.  This is the subtfamily Cucnmer-

unioninae, and the Aunstralian speeies is
Cucwwme runio

New

novachollandiae, the

The top two figures show the adult (left) and younger stage (right) of Propehyridella
m-pumvmr'x from the coastal rivers of New South \"a|es. the |alicr shnwing the characteristic
wrinkles on the beak; middle nght, Protohyridella glenelgensis, a small much-wrinkled shell

from the G|<'m‘|g Rivt‘r. Vuinrm: at the bottom left 1s ff:;r'i:fu!ffu

* australis ', from the

1'0«'1:-‘Ii|| slreams (:f N{'w SUUI[] \\"iait‘s. and rlghl. Ru{_fu.\h_f;riu U’ll"(.‘!‘l'.'\.\ﬂ whit‘ll }‘ms a SIﬂ]i'.‘\r
distribution.
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I'he top two hgures show the inside and
cutside of
in the larger rivers around Sydney, and
at the bottom, the peculiar Corbiculina
maroubra, whose habitat 1s unknown, The
hiny shells in the middle are .S,L?Jrhn'rl‘rrm'n
typical pea-shells

pends and dams near Sydney,

Corbiculina australis, common

macgillivrayi, from

Holland mussel. It erows up to six mehes

lone  about two inches high, and is an
elongate black shell, with numerous coarse
wrinkles all over it; it is found only
i the New SNouth Wales coastal rivers

between Brisbane and the IHuanter River.
A very similar shell ocenrs in New Zealand,

where it is known as Hyrwdella websters,

but 1t almost eertainly belongs 1 this
cenus.  These relationships between  the
freshwater molluses of  Australia, New

Zealand, New Guinea and the other Pacifie
Islands are very interesting to the zoologist,
and present many problems concerned with
the ancient land and
]II*!:'I‘_\ of the Pacific region.

N1:1SSeS oeoloereal

A distine T;]Ini].\' of freshwater bivalves

iIs the Corbienlidae which are known as
“httle mussels 7L althongh they are not
Very |'|n-\"f\ related to the freshwater

mussels.  They are small shells, about half
an inch round, yellowish, with white to
purple inside, and tiny teeth near the
beaks. Well marked growth lines are seen
on the ontside of the shell. and numerous
species have been  named. ('orbiculina
australis is common around Svdney, in the

muddy bottoms of the larger rivers.  From

AUSTRALIAN MUSEUM MAGAZINE.

101

Svdney, a distinet
orowth

Maroubra Beach near
large species, with very strong
lines is found. Where it comes from is a
mystery, although there is a brackish-water
lagoon nearby, The other species are too
nuerous to mention, and their identifica-
tion is based on very small differences in
their teeth and shape of the shell.

The last family of freshwater bivalves
are the Peashells, or Family Sphaeriidae.
These are tiny shells, about a quarter of
an inch  in diameter, greenish-grey in
colour, and very delicate. They are found
im the muddy ooze at the bottom of small
ponds and swamps, and only six species are
known from Australia, although there are
t't'I'T;IiIl}.\' nmany more, Some VYears ago,
complete book was published on the seven-
teen British speeies. from a country not
mueh than Vietoria!  The Aus-
tralian species are placed in a separate

higceer

TeNSs, .\'phuu'.fm.f'fr the .~«|u'c'il'-4 ilustrated

bheing  Nphacrvinova  maegilliveayr — from
rivers and ponds around Sydney.
[n the final part of this article, T will

deal with the Australian freshwater snails
and  lmpets,  belonging  to  the
li.'1-|t'|-|-mi.'L.

class
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An Outline Classification of
Australian Fishes

By G. P. WHITLEY

O many people have asked me for a
simple guide to enable them to elass-
ify or identify fishes that. in the

absence of any modern book on the subjeet,
[ have drawn up the following starkly sim-
plified scheme which, it is hoped, will be
111‘]1)“!] to ht‘}_rillm'l'ﬂ and serve as a basis
for future study.

By ** fish " T mean a cold-blooded. back-
boned animal breathing through eills and
moving by means of fins. Thus the jelly-
fish, shellfish, starfish, and even the silver-
fish are forthwith banished to their proper
places amongst the invertebrates, and no
longer considered.  Whales and porpoises
breathe air with their lungs and are warm-
blooded animals so are also excluded.
There are many ways in which we could
classify our fishes, now we have narrowed

GEW.

them down and defined them. We might
separate them into freshwater and salt-
water Kinds.  Or, as most beginners do, we
might sort them into their colours: red
ones, blue ones, black, banded, spotted, and
o on.  The fishmonger might select all the
edible ones, fresh, in the round or filleted,
and canned or processed.  But zoologists.
after many years of trial, have found that
it is better to elass like with like. not ac-
cording to use or habitat or superficial
similarity, but (since the doetrine of evolu-
tion became aceepted ), by elassing animals
in a kind of ** family tree ", the roots of
which are hidden, but whose trunk begins
with the forms of simplest organization.
branching to the more complex types, and
ending with the extremely specialized ones.

The simplest kind of ** fishes " are the

e

Pennant Coral Fish (Heni-
ochus acuminalus) from
”uka, I\'ew Soul}l Wales,

an unusual member of the

i)
' (6 l : (,'-,"_ Order Percomorphi.
%’t \ | ¢ Q{% 59 G. P. Whitley, del
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Juvenibe Tangs (Tecuthis) from New South Wales, members of the great Crder Percomorphi.
Left, a postlarva, twice natural size, from Marcubra; right, a larger one, 1} times natural size,
from Byron Bay.

laneelets which have no jaws and ave little
more than elaborate worms with a primi-
tive backbone. Next come the lampreys,
still with no jaws, but having a skeleton of
apistle. Then  come the ecartilagimous
sharks and ravs which, in general, have
five pairs of aill slits and no bony eill-
cover or operettlum.

The majority of fishes belong to the sub-
phylum  Pisces, or ovdinary bony fishes.
These have been subdivided according to
their kinds of scales. whether they have
spines or only soft rays in the fins, and

o g o )

BB o

G. P. Whitley, del.

according to the bones in their skeletons.
Broadly speaking, so far as Australian
fishes are concerned, soft-finned fishes with
many separate bones are regarded as more
primitive and ancient than those. highe
in the scheme of evolution, with their bones
fused into more economical units and with
spines as well as soft rays in their fins.
We also notice degenerate fishes, like some
cels, which have lost the spines and scales
which were probably possessed by their
remote ancestors; they may be likened to
adventitions roots upon the evolutionary
“family tree ‘

Y INCH.

This Velvet Fish (Kanckonia queenslandica) from Albany Passage, Queensland, is one of the
mail-cheeked fishes of the Order Cataphracti.

G. P. Whitley, del,
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The Orders to which our principal fish=s belong are:—

Branchiostom: (Lancelets); Hyperoartia (Lampreys); Hexanchea (Seoen-
gilled Sharks): Heterodontoidea (Port fackson Sharks); Euselachii (True
Sharks) ; Tectospondyli (Dogfshes): Squatinoider (Angel Sharks): Pristio-
phort (Sawsharks) ; Narcobatea (Electric Rays); Batoider (Sawfish, Shovel-
nose, Skale, Stingray, Devil Ray, ete.):; Chimaeroider (Ghost Shark and
Elephant Shark) ; Dipneusti (Queensland Lungfish); Lyomeri (Gulper) :
Osteoglossorder  (Burr 11):  lsospondyl  (Herrings, Anchovy, Sand
Salmon, Whitebait, certain deep-sen fishes and pelagic larvae) [also the
mtroduced Salmon and Trout] ; |Eventognathi—not Australian (the intro-
duced Carp and Coldfish] : Nematognathi (Catfishes); Svnbranchia (Shore
Eels); Apedes (Ecls); Imomi (Sergeant Baker, Bombay ;Juck. Lizard Fish,

QUEENSLAND HALIBUT

FLOUNDER

G 1 Whiltley, del,

Cucumber Fish, Lantern Fish, Lancet Fish); [Cyprinodontes—not Australian.
Intreduced Mosquito fishes, ete.]; Lyopomi (Sea Lizard or Goanna Fish):
Heteromi (Spincback) : Aulostomi (Flutemouth, Bellows Fish. Razor Fish,);
Theracostei (Pipefishes, Sea Horses, Sca Dragons):; Hypostomides (Sca
Moths); Synentognathi  (Billfish, Long Toms, Garfish, Flying Fish);
[Labyrinthici—not  Australian.  Man introduced  aquarium  fishes. |
Anacanthini (W hiptails, true Codfish, Unicorn Ccd}’: XNenoberyces (Crust-
head) ; Berycoidei (Dise Fish, Nannegai, Roughy, Pincapple Fish, Squirrel
Fish, Knight Fish); Zeoidei (John Dory and other Deries, Rough Diamond
Fish); Selenichthyes (Opah or Moon Fish); Allotriognathi (Veilfin, Oar
Fish, Ribbon Fish): Psettoidea (Queensland Halibut); Heterosomata
(Flounders and Soles).

1 o]
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G, 1% Whitles, del.

Fercomorphi—the vast majority of Australian fishes (Hardyheads, Mullet,  ognathi  (Parrot Fishes, Rock Whiting, Tube-mouth); Gadopseiformes
Threadfins, Sca Pike, so-called Cod, Murray Cod, P|gm|,i Perch, Grunters, (Slippery or River Blackfish) : Jugulares (in a broad sense) (Smilers, Grub-
Red Bullscyes. Soldier Fishes, Whiting, Tailor, Trr(ahls Ru!;a Bream,  fish, Stargazers, Dragonets, Blt‘ﬂl’llﬂ Messmate Fish, Torsk, Frogfish, and
Wingfish, Dolphin. W. Austrahian [ewfish, Palmer, * Salmon ™ or Kahawai,  tcveral other families with jugular ventral fins, and Schindleria with no
Hussars, Bass, Chinaman Fish, Bu“crﬂq Fish, Triple-tail, Pony Fishes, ventrals) ; Menopterygii (Cling Fish); Gobiodea (Cob!ca. Cudgmns Old
Silver Belly, Mulloway. Goeatfish, Emperors, Snapper, Bream, Bullseyes,  Glory, Blind Goby, and Blind Cudguon Mudskippers); Discocenhali
Avrcher Fish, Nurser_lf Fish, Su't.‘n\:p, Drummer, Chad, Luderick or Bfnckﬂ.!h. (Suckmg Flahcs) Calap]‘lrach (Red Rock Cod, Sl:orpron and me Fishes,
Butterfish, Batfish. Coral Fishes, Angcl Fish, Old Wl',fc. Buarﬁ.ﬁﬁ. anfe-faw. Buﬂcrﬂq Cod, Stoncﬁsh Curnards, Velvel Fla)‘! Red Indian, Flatheads, and
Bandfish, Kelpfish, Morwong, Trumpeter, Frostfish, Hairtail, Barracouta, several other families, of " mailcheeked " fishes): Pediculati (Handfish,
Spinefeel. Tangs or Surgeon Fish, Moorish Idol and numerous other kinds):  Angler Fishes, deepsea Batfish) : Plectognathi (Tripod Fish, Filefishes,
Plecester (Mackerel, Tunny, Queensand Kingfish, Luvar, Swordfish and  Leatherjackets, Boxfish, Toadoes, Poreupine Fish, Sunfish).

Marlins) ; Amphiprioniformes (Anemone Fizhes and Demoiselles) ; Pharyng-
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Fishes, like ourselves, mammals, birds
and all other backboned animals. belonge
to the Phylum Chordata, but they are
sorted into five subphyla, viz.:

(1) Cephalochordata, the lancelets.

(2) Cyelostomi, lamprevs and hag-
fishes.
(3) Plagiostomata, sharks and rays

and ghost sharks.
(4) Choanichthyes, the
Lunefish.
(5) Pisces, all true bony fishes.

Queensland

The subphyla are divided into Classes,
Nubelasses, Superorders and Orders but
only the living Australian Orders are listed
at present to avoid complication. The
characters upon which the Orders are dis-
tinguished are too technical for easy
explanation, being largely based on ana-
tomy and osteology. Each Order is further
divided into families, genera, and species.
There are more than six hundred families
of fishes, probably about twelve thousand
generie names have been published (though
many of these names are not valid') and
many thousands of species of fishes have
been deseribed from various parts of the
world.  The 2.200-odd different species of
Australian fishes are classified into more

" Such names, given (though not taken) in vain,
have been aptly (if not whimsically) christened
nomina vapa by Dr. George Gaylord Simpson in
his  masterly  * Principles  of  Classification ™
( Bulletin of the American Museum of Natural
History, 85, 1945), which any serious student
desiring to pursue further the subjeet of zoologieal
classifieation is strongly advised to read.

than forty Orders, as tabulated on pages
404 to 407 and as selecetively illustrated in
the accompanying thumbnail sketches. For
the lettering of my sketches. | have to
thank Miss V. I. Beattie.

The systein shown is substantially the
same as the arrangement in the Fish Gal-
lery of The Australian Museum which also
includes, in their proper order, such foreign
fishes as sturgeens and bony pikes.

It may be noticed that two of the above
Orders, Amphiprioniformes and Gadopsei-
formes, differ terminally from the others in
spelling. A case has been argued in favour
of the use of the ending -iformes for names
of all Orders of Animals by the Committee
on Fish Classification for ** Fishes of the
Western North Atlantie 77, a great work
which is being written by leading zoologists
in co-operation.  There may be changes of
names in future and, if so, such well known
ordinal terms as Coleoptera, Foraminifera
and  Primates might become Scarabei-
formes, Globigeriniformes and Homini-
formes respectively. DBut the names I have
used here are mainly the more conservative
ones found in standard text-books™ and fish
literature. Hardly any two authorities are
in complete agreement as to the names and
limits of groups!

* Notably agreeing with those in Professor T. I.
Storey’s exeellent new General Zoology (MeGraw-
Hill Book Co., 2nd ed., 1951), a vade mecum for
all students of zoology. On the other hawd, the
-iformes convention is followed by W. A, Gosline
in his = Unofficial Addendum to the Recent Fish
Sections in Berg's * Classification of Fishes '™
The latter is a Russian work published in 1940,

—_—

JUST WHAT DO FISHES EAT?

I was more than surprised to receive the follow-
ing interesting note from My, John Walkley,
Christ College, Hobart, Tasmania, on the feeding
habits of an Australian speeies. Sinee the observa-
tion has been confirmed by Mr. Walkley's father,
it certainly sheds a little light on a somewhat
murky spot in owr seanty knowledge of fish.

“We lived for
Ulverstone, whielh is at the
river, on the north-west coast.  The distriet is
well known for its extensive cultivation of green
peas; muech of the erop is processed for market
at a ecannery on the riverbank. Many of the un-
shelled  peas, rejected  beeause of  splits, worm-
holes, and eertain minor defeets, are discharged
into the stream, whenee they are earried down to
the seia.

many years:'', he' writes, * at
mouth of the Leven

“Year after year we have eaught quantities of
fish about the entrence to the river, c¢hietly mullet
and wlhien
that

ably full of green peas,

and have noticed,

the mullet are

“Cocky Salmon ',

cleaning our ‘eateh mvari
Only in rarve eases have

we found peas in the * Cocky Salmon '’

“ Among the other debris discharged by the can

bharracouta fish and rabbit,

together with slices of apple, but we have never

nery are  picces of
vet recovered any of the latter fruit from these
fish, although it was elearly evident that picees
of barracouta and rabbit are commonly present in
these two fishes ™

TArLTON RAYMENT, F.R.Z.S.



