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® OUR FRONT COVER. A specimen of Petlalura gigantea, o black awd yellow deagon-tly, from
Jamberoo Mountain, New South Wales.  Pelalura gigantea—one of  Australian’s lirgest species of
dragon-fly—is recorded by the late Dro R J. Tillyard from New South Wales, where it is stated
to be rare. It has been taken from the Blue Mountains, Moss Vale and Svidney, during November
to January. The specimen illustrated was between four and five inches long.  The “most robust species
known"', according to Tillvard, is the allied Petalura ingentissima Tillvard, from the Atherton Table
land, North Queensland.
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Palolo: Food Worm of the Pacific”

By FRANK McNEILL.

HE story of the fabulous Palolo
Worm of Polynesia and Melanesia
has always been one of intriguing

interest to naturalists.
haviour has. of
centuries by

Its phenomenal be-
course, been known for
native populations, but dis-
covery by Europeans did not take place
until 1857,  There is already much of
detailed and general nature published on
the subject, but every now and then new
and fascinating data come to hand whieh
seem worthy of recording.  An example of
this is the story recently told to the writer
by Mr. Sorenson. who was born in the
Fiji Island group. IHis observations are of
value bee their local significance,
and can be enlarged upon at a later stage
in this article. At first it will be as well
to introduce this remarkable worm and give
an outline of its unique habits.

The creature provides a classical case of
what zoologists term **lunar periodicity’
I'||'\'l||ll1i|- |||‘|1<|Ilt'1i\'ill\’
that spawning consistently oceurs each yvear
in the month of November, alwayvs on a
day or so following the full moon. Often
there oceurs what called a token
spawning, to he the major
phenomenon, millions of
the greenish worms appear in the sea
long, thin and hristle-footed. Actually.
these are only broken lengths of the hind

anse of

It possesses such a

can  be
followed by
when countless

Palolo Worm,
Vol. I, No. 7,

“ﬁt‘l‘ also Thorpe, W. W., Th
AUSTRALIAN MUSEUM MAGAZINE,
P 29(),

vards away.

parts which become free in vigorous move-
ment throueh erevieces in the coral rock
on the sea Hoor. The freed lenoths have
earlier become swollen with the repro-
ducetive elements and when these break
off from the main body of the worms,
new hind portions are grown. The latter
will, in their turn, develop eges, swell and
break off when another annual spawning
day arrives. The sexual producets escape
into the sea in a very violent manner from
the broken worm ends, entailing a rupture
of the tissues which contain them, Soon
afterwards the empty part bodies sink o
the bottom to die and decay.
Native populations await a
period with anticipation and joy.
the worms are a bounteous supply of
and a ereatly esteemed delicacy.
There is ample warning of an imminent
spawning. Accounts have referred to the
water becoming turbid, but Mr. Sorenson
is much more explicit in his eye-witness
story of this condition in the sea at Tokau
Reef, Ovalau 1., Fiji. At this place he has
observed many of the spawning phenomena,
and told of a brown coloured scum suggest-
ing an exudation from the hidden worms in
the coral rock which appears in patehes
three to four days before. When this
washes ashore and concentrates along the
water line, it emits a sickly decaying odour,
and this can be detected a hundred or more
While the scum is present the
t fish

spawning
To them
food

natives avoid eating red-coloured ree



Palolo worms of Polynesia; called Balolo in Melanesian parts.
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and trevally, as well as certain surface fish,
imeluding the local barracuda (giant pike).
Even for about a week after, there are some
(especially the Europeans) who avoid eat-
g any kind ot fish. While Mr. Sorenson
claimed that the conditions attending a
wornm visitation made fish food unwhole-
some and actually dangerously poisonous,
he stated that uncertainty existed as to
whether the seum in question or the actual
eating of spawning worms brought this
about.

At Ovalau Island there were regularly
two risings of the worms each vear. The
second or major one was referred to by the
natives as the Big Balolo (Melanesian spel-
ling), when the shallows two to three feet
deep over the reef were crowded with the
worms in dense patches, acres in extent,
The phenomenon oceurred between 3 a.m.
and 4 a.m., and with the licht of a toreh the
massed worm lengths are seen to rise out of
the coral rock in thick rope-like columns,
expanding at the top like plumes of smoke.
At this stage individuals may be up to two
feet long, but soon after reaching the sur-
face they break up into shorter lengths.
Final complete disintegration, death and
putrefaction follow soon after the coming
of daylight and the rising of the sun.

The natives of Ovalau colleet the worms
literally in tons, lifting them into their
craft with hand nets and any suitable kind
of utensil available to them. Some of the
cateh is eaten raw, but it is usually boiled;
many local FEuropeans even consider it a
delicacy. Because of the flavour, it is pos-
sible to prepare the worms into a sort of
mock oyster soup. They may also be fried
in batter, and thus likened to fish cakes, or
caten cooked with serambled eggs.

Mr. Sorenson discelosed that Samoans
were frankly crazy about Palolo (Poly-
nesian  spelling)—mueh  more  so  than

I'ijians. It is their custom to gather gquan-
tities in their needs and. with
modern facilities of refrigeration., arrange
for its export to friends and relatives in
New Zealand.

While it is usual for only two risings of
Palolo worms to oceur at the end of each
vear, as was recular for the Tokau Reef
area at Ovalau Island, there appear to be
rare departures from this rhythm. One
such is reported by Mr. Sorenson for
Wakaya Island, about ten miles away from
Ovalau  Island, where four
lapped 1953 and 1954, the last ocenrring in
January after the third quarter of the
OO,

excess of

I'IS1Ngs over-
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The introduced grey slug
(Limax maximus) crawling
on a large lettuce leaf. This
slug is an omnivorous feeder,
preferring fungi above all
foods. It declined to eat
any of the lettuce leaf. The
specimen  was found  at
Merrylands, New  South
Wales.

The Introduced Grey Slug

By JOYCE ALLAN.

T is well over seventy years since the
grey slug (Lomax marimus), a Kuro-
pean species that now has an almost

world-wide distribution like that of the
garden snail, Helix aspersa, was recorded
as having heen introduced into Australia.
At the same time, a number of other Euro-

pean species of slug were recorded, all of
which have become the familiar slugs of the
garden, pests and otherwise. Rarely do
the few native slugs Australia possesses
appear in cultivated areas; when they do,
it is in more rural districts. Their home
is native bush.



176

The grey slug is very striking in appear-
ance, and identification of it is simple.  For
some reason, during the last few vears it
has become more prevalent in New South
Wales. A cool elimatie change, a casual
shower or fall of dew, results in almost
immediate inquiries at the Museum as to
its identity. The long, slender. greyish, or
vellow-grey body is attractively banded
and maculated with black.  On its back,
towards the head, is a prominent shield or
mantle that covers a pulmonary chamber, a
heart, kidneys and other internal strueture.
On the right side of the shield is a con-
spicuous opening, the respiratory aperture.
To indicate its relationship to land snails,
a small white oblong shell, less than one-
half inch long, lies internally just beneath
the skin on the shield. This small shell
was held in high esteem by the Romans
as a cure for many ailments, and as a
charm against aceidents and disease. When
erawling, the body tapers out to a great
length, as much as 10 inches, and a leneth
of T or 8 inches is quite common.

Although we all know what pests slugs
are in gardens, especially the small black
ones, and a yellow one or two, the ereyv slue
should not be killed on sieht, on that ex-
cuse. It is very omnivorous, refusing plants
containing chlorophyll, but greedily de-
vours fungi, which food it prefers above
all others.  In fact, an experiment has
shown that one slug rejected 157 plants
out of 196 offered to it, and then only two
(one bheing the root of carrot) were eaten
with avidity. Actually, it displays a ereat
preference for kitechen refuse, showing spe-
cial partiality for custards. milk, bread,
raw or cooked meats, frait and even sugar
of various types. That is why this slue
so often surprises a  houscholder as it
slithers across her kitehen floor, the objeet
in view being obviously of a gastronomie
nature. Its preference for the vieinity of
human habitation accounts for it taking up
its abode in cellars, eracks, or outhuildines.
Olfactory sense is very strongly developed,
as it is in most slues. We have one re-
corded example of this: a plate of dog’s
dinner, originally 8 feet away f'rom a orey
slug, was moved in different direetions to
four other positions on a lawn and the slug
rapidly changed direetion, as required, and
eventually reached it.

THE AUSTRALIAN MUSEUM
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Amongst many interesting letters re-

coived on the habits of this slue, an extract
from a recent letter from Miss M. Oshorne,
Bathurst, provides some first-hand obser-
vation on its choice of food.

It must be nearly three yvears sinee [
first noticed silvery snail tracks along the
hearthstone in my bedroom,” writes Miss
Osborne. 1 always put a saucer of milk
on the hearthstone for my cat to drink at
night.  One night 1 lit my lieht and was
surprised to find a large slug drinking out
of the saucer. It happened several times
with long intervals between, then some tiny
slues appeared and the hig one ceased to
come—nperhaps he (or she) had died. 1
discovered that they had their home in a
little tunnel near the fireplace which was
a hole to give place to a gas pipe long ago.
Now, almost every night one slue, and
sometimes two, come out of the tunnel,
slide into the saucer and drink the milk.
The drinking process takes quite a time, at
least ten minutes . . . It is faseinating
to wateh them sliding over the rim of the
siatcer to have a drink—sometimes the cat
gets i first and leaves an empty saucer.
I have even seen puss and slug drinking
toeether. ™’

The homing faculty is strongly developed
in the grey slug, which usually returns
after foraging rambles to the particular
spot in whieh it has established itself, the
route ol its meanderinegs being indicated
by its glistening mucus-track—a continu-
ous track, in nppnsiiinll to the series of
muens-patehes at regular intervals left by
the earden snail along its route.

The grey slhug has an extremely interest-
ing sex lite. It is hermaphrodite, and
shortly after mating, small, yellowish jelly-
like eees are laid and buried under damp
soil or in a moist situation: in a few weeks
these hateh and yvoung vellowish slues,
about one-ciehth of an ineh lone, emerge.
An exeellent series of flashlight photo-
araphs of the mating of two grey slugs in
a wood at night, taken by American nature
photographer Lynwood M. Chace, appeared
in Picture Post, 4th May, 1946, and arvoused
world-wide interest.  The erey slug in the
accompanying photograph was found hy

Mr. W. Lueas, of Merrvlands, N.S.W.
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A Glimpse into the Past

Field Investigations in the ‘ Nineties'' at
Shea’s Creek, near Sydney

By H. O. FLETCHER.

ORE than sixty vears ago Shea's

Creek was the only source of

draimmage for a laree salt water
swamp south of Alexandria, a suburhb on
the outskirts of the City of Svdnev. The
creck rose to the ecast of Redfern in some
low sandy hills and could then be traced
for a distance of three and a half miles
south-south-west to where it joined with
(‘ook’s River.

Shea’s ('reek in those days was evidently
not famed for the beauty of its surround-
ings, as an early report stated that ““the
slugeish malodorous Shea's Creek’™ crept
through the swamp area. It was later re-
ferred to in the same report as **that odori-

ferous locality ™, so that it would seem that
the passing of time and the progress of
the eity have replaced marsh and mud
odours with ones of industrial origin.

The course of Shea’s (reek was almost
entirely through estuarine deposits which
covered an area of about three and a half
miles by four miles. About 1895 a decision
wias made to eut a canal alone the course
of Shea’s Creek to drain the swamp area
and at the same time artificially raise ihe
level of the surroundine land. The ereater
part of Shea’s Creek was little more than
a diteh and was tidal only for about a
mile and a half above its junection with
(‘ook’s River.

Scientists excavating the skull of a dugong from alluvial deposits at Shea’s Creek, Sydney.

photograph, taken in 1896, shows two famous palaeontologists, the late Mr, W, S. Dun (éxlru_mv left),
and, standing alongside, the late Mr. Robert Etheridge, at that time Curator and Palaeontologist of the
Australian Museum.

This
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The canal was planned to have a depth
of 10 feet below low-water level with a
width of 100 feet at the base and 200 feet
at the top. As the mean rise and fall of
the tide is about 5 feet the canal, when
filled, would have a depth of 15 feet of
water at hiech water.

During the extensive excavations for the
canal some Interesting discoveries were
found in the estuarine deposits and these
were investicated by leading seientists of
that time—Mr. R. Etheridge, Curator and
Palacontologist of the Australian Museum,
Professor T. W. Edeeworth David of

the University of Sydney, and Mr.
W. S. Dun, Palaeontologist of the

Gieological Survey of New South Wales.
A report on the finds in the deposits
by Mr. Ktheridge, Professor David and
Mre. J. W. Grimshaw, entitled ‘*On the
Oceurrence of a Submerged Forest, with
Remains of the Dugong, at Shea’s ('reek,.
near Sydney ", was published in the Jour-
nal and Proceedings of the Royal Society
of New South Wales, Volume xxx, 1896.

The accompanying illustration (by an
unknown photographer) shows the scien-
tists mentioned at work excavating the
skull of a dugong found during the con-
struction of the canal. The style of dress
suitable for field-work has changed since
those days and T should imagine that pre-
sent-day workers in the field would find our
modern style more comfortable for strenu-
ous work. Individual taste in headgear is
very pronounced in the photograph, as
four styles are evident: a ‘‘boater’’, a
“bowler’, a “‘topper’” and a *‘Brown
Derby .

The original surface of the swamp area
was covered with rank grasses and plants
and some swamp oaks along its western
margin. The uppermost stratum exposed
in the excavations for the canal was a bed
of sandy peat about 1 foot in thickness and
of recent origin. Three feet below this bed

of peat an horizon of estuarine shells was
found embedded in a sandy clay and ex-
tending almost uninterruptedly for half
a mile,

The dugong remains were unearthed near
the Rickety-street bridge at a depth of
4 feet 6 inches below the swamp level. The
bones were identified as belonging to Hali-
core dugong (Gimelin) and were in an ex-
cellent state of preservation. The bones
consisted of the skull, a lower jaw, twenty-
six ribs and the same number of vertebrae,
All these bones showed conclusive evidence
of having been hacked by aborigines with
stone tomahawks. The presence of stone
tomahawks at various depths in the estu-
arine deposits is evidence in support of this
opinion.

A submerged forest was discovered at a
depth of about 10 feet below the swamp
level. A large number of stumps of trees
was found in sitw; a few had fallen and
were lving on their sides, but the greater
number had roots still attached and were
standing just as they originally grew. Some
of the roots were traced by digging to
depths of 6 feet below the actual stumps.
Several stumps showed signs of having been
burnt off at the top and roots also ap-
peared charred—additional, but not indis-
putable, evidence regarding the presence
of man during the life of the forest. Trees
identified from the remains included the
Swamp Mahogany and the Honey-suckle,
Banlksia,

The discovery of a submerged forest and
dugong remains at Shea'’s Creek created a
good deal of interest at the time as addi-
tional evidence was provided regarding a
change of coastline level in recent times.

Another important feature of the Shea’s
(‘reek discoveries (dealt with at the i‘im‘t‘
by the authors of the report on the speci-
mens) was the evidence of the presence of
aborigines at the time when the submerged
forest was flourishing.

® .\ member of the Museum staff would be pleased to purchase the following num-
bers of Tue AvstrAniaN Musevm MacaziNe which are now out of print: Vol L

Nos. 1, 2. 3 and 5; Vol. VIII, No. 3

(New Guinea issie).

[f any reader has copies of these numbers, in good order, which he or she would like

to sell, please let us know.
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Pounamu and Tangiwai: the
Greenstone of New Zealand

By FREDERICK D. McCARTHY.
(Part 1.)

HIE irresistible uree of the white man

for gold, despite the misery, privation

and bloodshed that studs its history.
is equalled by the almost fanatical desire
of the Maoris for greenstone (pounamu)
and in the terrible and tragic story of the
South Island of New Zealand on which 1t
is found.

Gireenstone 1s not only a gemstone of
some beauty, but it also provides imple-
ments and weapons unequalled perhaps by
any other known stone. To these keenly
appreciated utilitarian qualities the Maoris
added the highest personal esteem, the
sacred character of mana derived from
their ancestors, and an historical value due
to its associations. As one Maori chief, Te
Otatu, of the Coromandel distriet, said
when the white man wanted to dig gold in
the Westland, ** Let the gold be worked by
the white man. It was not a thing known
to our ancestors. My only treasure is the
pounamu’’. It was extremely dangerous
for a commoner to possess a good piece of
oreenstone, and even chiefs were killed to
oain their renowned examples.

A member of the older genera-
tion of Maoris, robed in a rich
* kahu-kiwi " —a garment in
which kiwi feathers are stitched
into a flax foundation. He
grasps his treasured family heir-
loom, a greenstone " mere .

I1l.: N.Z. Govt. Tourist DBureau.

[t is interesting to note that in Neolithie
times greenstone was valued throughout
the world (prior to gold assuming its place
of honour), as, for example, in New (ale-
donia, eastern New Guinea, Asia, Afriea,
North  America (including  Alaska),
South America, and Middle East civiliza-
tions.

According to Dr. F. .J. Turner, green-
stone ineludes nephrite and bowenite, which
are silicates of lime and magnesia, and
contain the minerals tremolite and aetino-
lite. There is another group of semi-
nephrites in the serpentines. The tough-

ness and hardness of the nephrites are due
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The South Island of
New Zealand, show-
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to their peculiar strueture, which varies
from minute hairs to coarse crystals in
twisted and interwoven bundles, the rock
apparently having heen subjected to heavy
pressure in its natural situation. Its hard-
ness ranges from 5.5 to 6.5 on rough and
polished surfaces.

The source of the nephrite (pounamu)
beds is now known to be boulders among
metamorphic rocks in the Pounamu forma-
tion, in the Arahura series in the Southern
Alps, where the Arahura and Taramakau

rivers rise midway along the coast off West-
land on the South Island of New Zealand.
The boulders are washed down the two
rivers and on to the beaches between them.
Most of the North Isand supplies came from
this area. Nephrites which occur in the
Otago and South Canterbury districts were
utilized by the local Maoris, and were
traded widely. There was a widespread
idea amone the Maoris that the greenstone
came from an inland lake called Tuval-

pounamu, lLake Wakatipu—""the green
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water with jade banks '—and the South
Island acequired the name for this reason.

At Anita Bay, Milford Sound, in ihe far
south of this island. is to be had the beauti-
ful  bowenite (tangiwai) which oceurs
among the serpentines. It is also found at
Pyke Valley. Tangiwai may be seratched
with a knife, and splits readily, but it
never cqualled the value of pounamu in
Maori eves. The name means *‘the water
of tears”—those of Tama-ki-te-ranei, c¢hief
of the Tairea canoe, when he wept over one
of his three wives who had been lost in a
capsized canoe.

My rHoLoGrean ORIGIN,

The value of pounamu to the Maori was
SO great that its origin was enshrined in
the mythology of Hawaiki. his homeland.
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A Maori woodcarver at
work with a chisel on a

decorative slab for a
village ™ whare-manu-
hin", or guest house

and meeting hall.

Il.: N.Z Tourist

Lovt,
Burean.

A broken pebble of greenstone which illustrates well
the close and luugh texture of this prizcd material ff:r
making implements and ornaments among the Maoris.
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Pounamu was the son ot Tangaroa, the cod
of the seas. In one local legend the pou-
namu stone came from the inside of a fish
and was hardened by the air. In an im-
portant legend recorded by Sir George
Girey, a great ancestor named Negahue, dur-
ing the dream-time of Hawaiki, and his
stone, Poutini (pounamu), became much
disliked by Hine-tu-a-roanga—""the lady
of the stone for polishing greenstone’ —to

whom Waiapu (obsidian) belonged. Hine-
tu-a-roanga, apprehensive of  greenstone
supplanting obsidian, drove them away

frrom Hawaiki, and also from Tuhua (or
Mayor Island, of obsidian, in the Bay of
Plenty). They travelled down the North
[sland coast to the South Island where
Negahue found in the Arahura river a per-
feet home for his fish, Poutini. He tore off
a piece of the latter’s skin, which became
pounamu, after it hardened in the air, and
returned with it to Hawaiki where he
aroused ereat interest in this new land by
his discovery of the wonderful greenstone
and of the moa. Out of this piece of stone
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Greenstone  chisels
and small adzes from
2 to 43 inches long
in the
Museum
The specimen on the

Australian
collection.
right shows clearly
how the

greenstone was orig-

piece of

inally cut out by
sawing into the
middle from each
side and then break-
ing the thin portion
in the middle between

the two saw culs.

A stone-pointed drill for boring holes in greenstone
implements and ornaments.  Urewera country,

Nl'“‘ /.l‘.llil.l'l{l.

After Hamilton

were made two  famous adzes. H.’Illlt"]
Tatauru and Hauhau, and with them were
built the Arawa and Tainui canoes used m
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A greenstone adze mounted in a
carved handle,

Adter Hamilton,

the great migration to New Zealand in 1350
A.D.  From it hei-tiki and other ornaments
were also made.

Another myth tells how a famous ances-
tor  named Tamatea-pokai-whenua was
sed rehing for three wives who had deserted
him. He heard their voices on the Arahura
River but could not find them because the 'y
had been transformed into pounamu. He
also lost his slave, Tumuaki. because the
latter licked birds, thought to be
erows, that he was cooking for the chief,
and nnmulmh-l\ turned into the mountain
which now hears his name. Discolorations
and flaws in pounamu are called kutae-
koka, the exerement of these bhirds.

SOTe

FarTervL STORY.

\'fwi]::llti is a feartul tale

WESTLAND 'S

The history of

of men urged on by their burning desire
to POSsess pounamu, men who massacred
mercilessly, either catine the survivors in

celebration of a successful expedition or
turning them into slaves.

Westland is shielded by a rugeed coast
battered by heavy eales, and seas difficult
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all but the most skilful and
From the coast its pre-

to navigate for
powerful canoeists.
cipitous slopes, rising to the great Southern
Alps, are covered with a forest nurtured by

a 100-inch rainfall and so dense that
the usual mode of travel by the Maoris
was along the broad pebbly river beds.
These rivers are short but numerous and
flow strongly when augmented by rain and
thawing snow. Nature thus kept West-
land’s great secret for a long period and
made it difficult for all but its own inhabi-
tants to get pounamu.

When a party was colleeting greenstone
boulders, its tohunga, or priest, dreamed
where they were and at a specific time the
men entered the water, guided by the bril-
liant colour of the stone when wet, and
drageed out the pieces on a rope. Alle-

vorically, they were spearing the fish Pou-
tini which they took ashore to turn into
pounamii.

Any approach from the north or south
along the West Coast to the Arahura and
Taramakau Rivers was extremely difficult
owing to the rugeed terrain and the many
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rivers 1O Cross.,

From the east the only
way of aceess was through high alpine
passes from the Canterbury and Nelson dis-
triets, and the Southern Alps formed a
mountain barrier for all but the strongest
and bravest to eross.

Westland was first oceupied by the Wai-
taha tribes who came from the cast coast
of the North Island many ecenturies ago.
The moa formed an important part of their
diet.  In about 1700 a.p. another North
Island tribe, the Neati-Mamu. conquered
the  Waitaha and remained the ruline
|||-n||||' for about 100 ']‘hl‘.\'. oo,
did not work greenstone very much. but
they were the last of the moa-hunting
people.  Then from the North Island again
came the Ngaitahu from the Waneanui dis-
triet, who m'l'llpimi the east coast until one

years.
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Cireenstone  adzes from New

Zealand. The groove on the

adze on the right i1s the beginning

of the process of sawing off a
slice of stone to make a pen-
The one of the left is
I3 inches long and is from the

dant.

Sir William Dixson collection,

Australian Museum.

of their tribe, a mad woman named Rau
Reka, found Browning's Pass and the route
imto \\.I'HTIIIHII. She also I‘nllllll the pot-
namu, and on her return showed it to some
canoe-huilders who realized how ereat
would be its _\'llpe'l"lnl'il‘\ to their own
i]llllll'“l"II!\.

The Neaitahu then invaded \\'t',--llillllil-
now occupied by the Ngati-wai-rangi, who
were almost exterminated in the fighting.
Their survivors. however. united with the
invaders to form a group which took the
traditional name, Poutini, of the pounami
fish. It is believed that the Ngati-wail-rangl
traded pounamu to the North Island long
hefore the Neaitahu knew of its place or
oriecin,  Other raiders followed. Ilntzli!f}'
Rauparaha and his Ngatitoa warriors, 10
avenge a long-standine insult uttered by
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a Neaitahu chief, Rerewhaka, who bhoasted
that he would rip open Rauparaha’s belly
with a shark's tooth., Rerewhaka was killed
and many of his people became slaves to
Rauparaha’s men, and the latter cained
much ereenstone and its assoeiated

Ii_‘_{t’.

pres-

Another important invasion was led by
the chiefs Niho and Takerei, whose party
Jowrneyved down the west =oast of the South

[sland from Cape Farewell, using vines
to scale eliffs, rvafts and canoes to eross

rivers, and massacrine the inhabitants of
villaees wherever found as far south as the
Hokitika River.  They captured a chief
named Tuhuru, of the Poutini-Neaitahu
tribe, who was ransomed and returned to
his people for a ereat mere called Kai-
kanohi (Kat the Eye). Subsequently an-
other party of these invaders swept further
south down the coast, hut they met the
same fate as their own vietims when they
were routed by a strong foree at the month
of the Matawru River whenee ihey had
come on flax ratts., Their survivors became
Thus when the first white men
visited the Arahura distriet the population
consisted of Poutini-Neaitahu., Neatitoa,
Neati-raukawa, Kaiapoi, and Otago Maoris,
all of whom had consolidated in this area
after the decimation of the island’s tribes
in the above campaiens.

slaves.

('OLOTURS,

The Maoris recognize a wide variety of
colour patterns in pounamu. Chapman
listed twenty varieties ranging from cream
to almost black, the various shades of green
being predominant. Among them the fol-
lowing are important varieties distin-
euished by the Maoris:

Kwalawa. very brieht or deep green,
ustally dense and opaque and spoken of
as leaves of a (ree, with its varieties
Totowelka beavine rved oxide stains, and
Kahotea  with  black markines: Tnanga,
dense, highly  translucent pearly  ereen
ranging to erev and almost white, spoken
of as ““whitebait'": Awhunga, an opaque
pale green ; Kahu-rangi, translueent hright
and mottled oreen: Kahwwar, like oreen
DL Rau-karaka, olive-green with a vel-
lowish tinge: Tungiwai, transparent pale
green; Aotea, poor quality ereenstone.
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Some of these varieties are clouded or
streaked  with  paler or denser shades.
Inanga was most highly prized by the
Maoris. Tangiwai was the least esteemed,
probably because it lacked the hardness of
pounamau, but it makes heautiful pendants,

Merons or WORKING.

The boulders of pounamu were split into
convenient pieces for transport by pecking
erocves in them and then knapping off the
lumps with 2 heavy stone maul.  Well-
known working sites where this rough work
wis done exist on the Arahura and Tara-
makau Rivers. The lumps were then sawn
into the approximate size required, the line
of the eroove beine marked with a hammer.
F'lat pieces of sandstone, limestone or slate,
set 1 a handle, served as saws, and some-
times hard stone, including ereenstone and
hardwood, was used. Gritty sand and water
placed in the groove added frietion to the
abrading process. The water dripped stead-
ilv from a gowrd suspended over the stone
Leing eut. The eroove was cut on hoth
sides of the stone, and the two pieces sepa-
rated by a hammer blow, leaving a c¢leavage
face up to one-third of an inch wide, to
bhe eround down.

Then began the long and laborious pro-
cess of erinding the blank to shape. It was
placed on a hardwood slab and ground with
sandstone, usually by the voung and old
men, but was 2 common task for all the
men on wet dayvs. The surface was polished
by rubbing it on oiled wood. or on the
owner’s body and with his hands. A mere
could be cut out in a month and fully
fashioned in another six weeks, according
to Major Heaphy. Small picces cut from
the blanks were worked up into pendants,
sometimes by the women and children.
Chapman pointed out that the Maori not
infrequently spent a vast amount of labour
on very poor ercenstone if it was the only
kind to be had. It is believed that hei-
tikis were made only by the tohungas. They
were difficult to carve because of the large
number ol perforations required in them.

The drilling of holes in greenstone im-
plements and ornaments was a difficult task
carried out by recognized craftsmen. The
drill consisted of a horer of basalt, obsidian
or other stone, set in the end of a split stick.
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Two stone weights were hound on the stick
to inerease the penetrating power of the
borer, and a string tied at the top enabled
the operator to twirl the drill more rapidly.
Sometimes a carved wooden top was added
to the shaft to keep the drill steady. The
hole so hored, from both sides inwards, is
cone-shaped, and the opening is often much
bigger on one side than the other, due
partly to the inefficient apparatus used.
There are many well-known ancient village
sites at which the working of ereenstone
was an important industry, and from them
many fine pieces have been obtained. Mur-
dering Beach, near Dunedin. is a famous
site in the Otago district.

ThHE VENERATION OF {({REENSTONE.

Apart from their high intrinsic value,
creenstone weapons, implements and orna-
ments became the focus of the magico-
religious power of mana throueh their asso-
clation  with ancestors and  important
events.  Thus a mere wielded successfully
in notable combats, an adze used for carv-
img famous canoes or other work, a hei-tiki
or pendant worn by important chiets and
leaders or their wives, aequired this in-
tangible power, which was inereased im-
measurably as the object passed throuch
generation after generation. It is not only
a personal mana but svmbolizes that of the
people ruled by the chiefs.

Gireenstone  was  also  called **whatu-
aiponu’’, because of its association with
people of high rank, and was esteemed le-
vond any price when Captain Cook visited
New Zealand. It was fatal for a commoner
to obtain possession of 2 fine piece, his
death being certain unless he gave it to a
chief. Giifts of ereenstone were exchanged
between chiefly families as part of marriace

rites, and  babies were adorned with
Jade ornaments during naming  rites,
Meres and fine adzes of pounamu were

exchanged by chiefs as a cuarantee of
peace or support, and the expression,
Tatau-pounamu, ‘‘the greenstone door’,
svmbolized a final truce in war. The theft
ol greenstone from a grave was a very seri-
ous erime and led to war or io the culprit’s
death. Greenstone artifacts were a prized
trophy in war, and one of the frequent
causes of raids. When an attack threatened
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a villave, its chiefs hid their ereenstone in
swamps or in the ground, and this was
often done for general safe keeping. Some
of these hiding-places were never revealed
it the owners were killed. The ereenstone
objects were buried with their possessor,
and either recovered when the bones were
exhumed for final disposal, or left in the
orave when he or she was the last of the
family line. To the Maori bi-coloured
orcenstone sugegested a two-faced person—

one of two minds—and to dream about
somebody carryving ereenstone was an ill
onien,

The Maoris attached no medical proper-
ties to this symbol of power and wealth.
When, however. a named artifact was re-
covered a joviul celebration was held. Thus
an ornament ecalled Tuohungia was lost
after 1700, and when recovered the people
wept over it, displayed it with ceremonial
vestments, and took it in solemn pomp to
Te Wherowhero, their Waikato chief. At
a publie display they mourned for their
forefathers with whom it had been asso-
ciated, and it was finally placed in the
safe keeping of Takere-te-rau.

In 1846 a landslide overwhelmed the vil-
lage of Te Rapa and the famous mere called
Pahekaure of the chief, Te Heuheu, was
lost.  His brother composed this lament
about it

Sleep on, O chief, in that dark, damp
abode,

hold  within
weapon rare,

And thy erasp that

Bequeathed to thee by thy renowned
ancestor,

Neahue, when he left the world.

This mere was finally unearthed by a
search party of 100 men. It was huried
five times with ancestors and was believed,
on oceasions, to hecome invisible to all but
its owner.

A famous pendant, called Kaukaumatua,
was brought by Tamata-te-kapua from
Hawaiki, supposedly made from the piece ol
pounamu taken there by Noahue, and it 18
frequently mentioned in sones and legends.
Objeets valued so highly as these were not
parted with unless under great stress or
unavoidable obligation. A chief captured
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in war, or his head if he were killed, could
be ransomed for a fine mere. The wives of
a conquered chief were obliged to give their
hei-tikis and other pendants o the wives
of a vietor. A chief would not venture into
combat without his own chervished mere and

~>-
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its inherent mana which made him so hrave,
skilful, and successtul in fiehting. Some-
times a replica of a lost or treasured green-
stone heirloom was made to preserve the
name of the original.

(To be continued.)

Goggle-eyed Mangrove Fish

By G. P. WHITLEY,

2 seems in a reflective mood, this
quaint little fish, more out of water
than in it, as he rests on a chain in

a Queensland mangrove swamp, vet he is
really very alert and active and credit is
due to the photeerapher, Mr. A. Embury.

TSR |

for this  remarkable study. Usually
this Gogele-eved Mangrove IMish (Euchori-
stopus kalolo) skips rapidly away when
approached or it likes to slide over the
exposed mud, “‘rowing ™ itself along with
its elbow-like side fins, or it may even elimb

A Goggle-eyed Mangrove Fish with its tail in the water of a
Queensland swamp.

Plistio.—A.

Erabury.
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A new species of Mudskipper recently discovered at the Forest River Mission,
North-western Austrahia, by an Australian Museum Expedition.
The line on the left represents one inch to the same scale and the inset, lower right.
shows the sucker formed by the united ventral fins.

the exposed mangrove roots. The promi-
nent eves can be moved independently or
rolled over into their sockets. The dorsal
fins are erected during fichting or courtship
displays. The fish breathes water retained
in the pouch-like gill-chambers, or through
its skin; it s said to drown if held long
under water. It inhabits burrows at times.
with turret-like > wateh-towers ', and feeds
on crabs, flies, and other small animal
life of the swamps. The youne, hatehed
from eges, are dispersed by the tides and
soon take up their amphibious life. The
colour is muddy-grev, flecked and varie-
cated with lighter and darker markings.
This fish is also known as Mudskipper,

.

Johnny Jumper, and Kangaroo or Hop-
ping Iish.  There are five Australian
species, all tropical, and slavishly misealled
“Peviophthalmus  koelrewteri’ in many
popular books and articles. The one shown
here is the commonest and grows to 4 inches
i length. A smaller kind, P. expedition-
tent, was recently discovered in northern
Australia as a result of the Australian
Musemm Expedition.  Our largest species,
Peviophthalmodon — australis, has larger
scales, plainer colouring, reaches 10 inches
in length, and used to be esteemed as food
by the Chinese in Queensland. In their
search for food and **lebensraum’™, these
very unfish-like fishes are well on their way
to becoming land-animals.

Popular Science Lectures—1954 Series

Popular seience lectures, usually illus-
tfrated by films or lantern shides, will be
given in the Leceture Hall of the Australian
Museum twice monthly, up io 2nd inelud-
ine October.  Admission is free. the hall is
open from 7.30 p.m. on the dates men-
tioned below., and lectures begin  at
S o'eloek.
andd Lecetwrer.

Mucintosh, M.,

Subject

July 8—"The Dingo”—N, W, G,
s,

July 22—"The Future of North

Prof. J. Macdonald Holmes,

Australin®-
B.Se., Ph.D.

Aug. 5—"A Zoologist Abroad in Coronation Year”
—DMiss Jovee Allan, F.R.Z.S.
Antaretica™—

“Australian Sector  of

I'leteher.

Ang. 26-

. 0.

Aretic Ocean—Prof.

Sept, 9—"Prairies to the
B.E., B.A.

Griffith Taylor, D.Se.,
Sept. 23— Astronomical Measurements™ —IL

Wood, M.A,

S Nature and Man in New Guinea High

Oct, 7
lands™—Ellis Troughton, C.M.Z.S., F.R.Z.S.
Qct, 21—=Some Honselhiold Insects ™ —E, 1. Zeek,

F.R.Z.S,
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I'wo young girls dancing the legong accompanied by the gamelan orchestra. The
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mountings of the

instruments are decorated with intricate carving.

Photo, by Autho

Bali : Emerald Gem of the Indies, Il

By FREDERICK D. McCARTHY.

DANCING AND Mirsice,

HE tourist does not usually witness
the theatrical performances, but sees
the dignified dances and
extraordinary musie of
chestra, or gong as it is also termed.

hears the
the gamelan or-
There
are numerous types of gamelan, in faet, its
constitution varies according to the purpose
of the music and the nature of the oceasion.
The instruments
bronze gongs hanging in carved frames and
sets of pot-bellied bells known as reyong
(12 or 13 thero
are metallophones with varying numbers of
kevs, double-ended skin drums, flutes, and
rattles. A violin, introduced into Java
some centuries ago by Arab traders, and
other instruments are sometimes used. The
drummers sit in the middle and lead the
playvers. The music consists of a cadence
of percussion, ranging from a delicate
tinkle to a violent clash of metallophones

COHLpIISe several  larce

bells) or trompong (14) ;

and bells, backed by the sonorous gongs.
There is usually an introduction, a central
motif, and a finale. Apart from the classi-
cal musi¢ of the religious and dramatie
performances, a wide range of compositions
is playved, including love serenades and
other delicate dance accompani-
ments, and stirring war music. The pieces
are not written, but are composed with the
aid  of  the during long and
patient rehearsals, when they are gradnally
shaped into their final form. The players
are selected from the villaee men il‘T’l‘h]u‘('-
tive of the nature of their work, so that the
gantelan may have the best available talent.
Twenty or thirty form the full

orchestra.

iems,

orchestra

plavers

Like the musie, the traditional Balinese
dances vary according to the drama or
religious ritual with which they are asso-
ciated.  The technique is elassical, so that
every movement is an essential part of the
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The gilded headdresses of the girls set off their beautiful costumes during the Djanger plays.
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dance and cannot be improvised. The

excellence of the performance lies in the
mastery of the set movements and gestures,
the control of facial expression, and the
emotional values brought into play. The
training of a dancer is a job for a skilled
teacher because the dances are most unin-
teresting and stiff when performed by a
medioere artist.  The costumes worn vary
in the different dances.

Apart from the dance dramas already
described, the legong is the best known of
the classical dances. The beauty and in-
credible delicacy of the voung girls who
dance the legong in public must be seen
to be believed: at the age of 12 or 13 they
retirve from legong dancing.

The legong is usually performed at a
feast in the late afternoon, and is a feature
of many festival and ritual occasions. The
most popular theme is that of the Princess
Rangke sari abducted by a rejected suitor,
King Lasem. e tries to gain her favour
by offering not to wage war on her father,
and when this fails he threatens to
kill him. Lasem, however, dies in battle
after the appearance of a bad omen in the
form of a blackbird. The legong dancer
wears a long silk sarong, her body is tightly

ruse

IPhoto. by Author,

bound from hips to armpits in magenta
brocade bearing a pattern in gold leaf;
a cilded buffalo-hide headdress and shoul-
der-vest are worn, also gold ear-plues and
finger rings. The face 1s made up to aceen-
tuate the forchead line, and frangipanni

blossoms are set above it. Three dancers

Balinese silver bracelet set with agate.
Netherlands Indies, Vol. VI, 1836,

whom, the
;.;||‘[.

perform the legong, one of
tiondong, dances the introductory
followed by the other two in the main
portion. The movements of the legs and
feet are unimportant, emphasis being
laid upon the subtle twistings of the body
and head, the expressions of the eves and
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face. and on the lovely butterfly-wing
sequence of tans.  The gamelan accom-

panies the dance.

other old dances, such as the
war dance, are not often

Several
st I‘I"lII'_: bharis or

Seernl.

there has
school of

In recent crept into
Balinese art a expressionism
comparable with that of the revolutionary
['rench  impressionist  painters. One
famous dancer, Mario, from south Bali,
developed a sitting dance, the Kebiyar, in
which he used a fan, and by movements
not unhke those of the legong but abso-
lutely  unfettered in  their range and
sequence, he interpreted the musiec played
by a gamelan. In this dance the composers
have introduced a wide range of meaning,
from the most delicate moods to violent
and playtul contrasts, from laneuid and
coquettish passages to those of extreme
emotional eestasy.  To perform the hebi-
yar the dancer requires a fine expressive
face, a strong personality, and a deep
knowledge of the music. Artists of Mario’s
ability are few and far between,

vears

The Djanger is another produet of the
new movement of freedom. It is usually
a love story or comedy in which the per-
tormers act in a square composed of twelve
vouths and girls elaborately dressed. It
has little standing among the natives., but
it is well presented and is greatly appre-
clated by visitors. The full concert game-
lan plays. Finally, there is the Keljak, a
weird and wild performance in which 2
large number of men, who are seated round
a central figure, rise up in sequence with
their arms outstretched and velling Ketjak,
Jak; the aim seems to be to drive awav evil
spirits.  The Bedoeloe village is tamous for
its Weljak.

CRAFPTS.

In accordance with the high status of
their culture, the DBalinese are skilled
craftsmen. Formerly, the carvers, stone-
masons, metal and gem workers and others
were organized into guilds, but modern
conditions have caused their disbandment.
The inspiration of art lies in the pantheon
of Hindu gods and goddesses, in the char-
acters of local folk-lore, and the fantastic
creatures associated with them.
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Gold hilt of a Balinese kris, set with precious stones.
Collection Royal Batavia Scciety of Arts and
Sciences.

Netherlands Indies, Vol VI, 1936,

Photo.

Siva on his mount Nandi, the reclining
bull, is more commonly secen than Vishnu
with the Garuda bird and Brahma with
the oose, Angsa. The temples are iden-
tified by the presence of such ficures or
those of the sceular cods and goddesses.
[figures from the mythology and legend of
the epies include Raneda, Durga (goddess



192

of death), Dewi Sri (eoddess of fertility),
Ravana, enemy of Brahma, and mounted
on Wilmana, a bird with a demon’s head
and no bill, is a popular carving offered to
tourists.  In the murals the activities of
the legendary characters are shown. to-
gether with various animals such as lions,
monkeyvs, tortoises, snakes, and cocks.
Floral elements cover every ineh of the
remainder of the surface of a mural.
Humorous touches in modern temples are
panels which caricature Europeans and
their ways.

The master sculptor is one who can de-
sien and carry out the whole of the carv-
ing necessary on the temples, palaces, baths
and other public buildings. The aptitude
of the Balinese for such work is well
demonstrated by the richness of carving
to be seen evervwhere on the island. The
stone used is a soft voleanic ash which is
obtained from valleys and river banks;
large figures are roughly shaped at the
gquarry and finished at the temple or other
site.  The stone is rapidly affected by
weathering agencies and its life is com-
paratively short. Terra-cotta also forms a
medium for plastiec work, and masses of
red bricks are interspersed between the
carved panels of the temples of south Bali.

The above-mentioned motifs in high and
low relief are to be seen on the wood-
carvings, and on the brass, silver and gold
vessels.  The wood-carvings, and objeets
made of buffalo-hide, are often painted in
various colours. The women's crafts also
display a high technical and aesthetic ex-
cellence.  The pottery and basketwork is

notable for the wvariety of well shaped
types.  The beautiful woven cloths, or
kains, which have patterns in gold and
silver thread worked into them, form a

hiehlieht of Balinese art.

In Bali a localization of erafts has taken
place. The metal-workers are erouped in
the Klungkung distriet, and many wood-
carvers in Badune. Painters and sculptors
are to be found everywhere, of course, but
some villages have developed the one or
the other so highly that they are renowned
for their produects.

Into these crafts has been introduced a
new movement of the same revolutionary
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nature as in the music and dancing. Most
of the wood-carvings now produced com-
prise figures of dancing girls and men,
musicians, girls bathing or otherwise posed.
They are carved in satin-wood, teak, jack-
fruit and sawo (a rich red in colour).
The usual intricate detail of Balinese art is
replaced by an emphasis on the eurve and
line of the subjecet, and the finest earvers
produce picces of great merit. In painting,
a new style on paper has replaced much
of the old sacred work on cloth. The
Ubud village initiated a style in which
realism, highly formalized, is the inspira-
tion. Thus to-day paintings of gamelan
orchestras, temple ceremonies and dancers,
rice-fields and village scenes, and land-
scapes may be obtained en masse in almost
any part of Bali. Included in the scenes
portrayed are the fantastic animals and
other figures tfrom the Hindu epics, ever
engaged in the eternal struggle between
good and evil. Every inch of the surface
is covered with intricate detail; some are
drawn only in black on white, others have
various colours added in judicious tones or
striking masses.

One of the oldtime erafts which will
probably remain unaltered is that of kris
making. The craftsmen belong to the high-
est caste, the pandi, of the common people,
and they are powerful magicians who wor-
ship the voleano Gunung Batur. The blade
is the most important part of the weapon
and it is made of alternating laminations of
nickel and iron, the wavy edees of which
are treated with a mixture of antimony and
lemon juice to produce a light and dark
pattern. The handle may be in the form
of a god, demon, or some beneficial being,
carved in horn, ebony or some precious
wood. The finest examples are covered with
beaten gold and are inset with large rubies
and rose diamonds. Krisses are the most
valued family heirlooms.  After several
gencerations have elapsed a kris becomes a
tangible representation of the family deity,
and acquires the life-giving powers ol the
ancestors, attributes which are kept within
the weapon by the sheath. A man wears a
kris only after he is married, and it may
thereafter represent him by proxy.

The above review of Balinese arts reveals
them as the product of a people with a
oenuine aesthetie nree and emotional sense
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which can only be satisfied by actual par-
ticipation. They have borrowed freely from
Java sinee ancient times and, more recently,
from Europeans, but they have so blended

the newly introduced elements into their

own warp and weft, and so imprinted upon
them their own artistic ideas, that they
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form a genuine enrichment of their culture;
otherwise, they are soon abandoned. At
the present time the Balinese are passing
through a developmental period in which

creative and realistic ideas threaten to
triumph over the bondage of Hindu
stylism.

5

]
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Snake with Fungoid Growth

By J. R. KINGHORN.

This young specimen of the Common
Brown Snake (Demansia tertilis) was cov-
ered with a type of fungoid growth, the
like of which has never before been re-
corded at the Australian Muscum. The
snake was practically blinded by the
growth, which also made the opening of the

mouth rather difficult. Had the specimen
lived it would have been interesting o note
whether the funeus was cast off with the
sloughing of the skin, but as the snake was
injured it had to be })I'l‘.‘\'l']'\'l'll in spirits.
[f any reader finds a similar example,
please send it alive to the Museum.
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ESIDES being a soldier, a Hussar

can be a fish, so it is to the latter

that the question asked in the title
refers.  There are nearly thirty different
kinds of hussars (Lutjonus and near
venera) in Australian seas, includineg one
(L. argentimaculatus) which enters fresh
water. They are most numerous north of
the Tropic of Capricorn and their colours
range from striped with yellow and blue
or si]\'t‘l'}', to ]lluill l'lltlr]_\' or coppery, with
blotches or bars, or having a dusky
“thumbprint '’ on each side of the body (in
the case of the Moses perch').

These rather large-mouthed, scaly fishes
are the true snappers in the West Indian
sense of the name. Though superficially
like the breams and the fish called snapper
in Australia, hussars differ in having no
molar teeth; there are usually two isolated
rows of secales sloping along the temples,

"“The gentleman who christened it was, [ ima-
gine, confusing Moses with Peter and should not
he aceepted as a biblieal authority. He reminds
me of a friend who, speaking of the ‘samson
fish' remarked that he knew all about Samson
‘tove who killed Goliath with the jawbone of an
i( }gilla_‘:, Commercial Fishes of Queensland,
1915, p. 22, footnote.

ASS T~
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Are
Hussars

Edible?

By G. P. WHITLEY.

M

Hussars (Lutjanus fulviflamma,

bengalensis and L. sp) in a

coral grotto, Dauco Island, Port
Moresby, Papua.

Clopy right ]Iiluin.

Captain  Frank Hurley,

and the preopercular margin is serrated,
often notched to receive a knob. The illus-
trations here give some idea of the appear-
ance of certain Australian species; others
are well depicted in Georges Coates’™ Fish-
ing on the Barrier Reef.

Anyone who has tasted the famous Gov-
ernment bream or King snapper (Diacope
sebae), or many of the **sea perches’ which
are also hussars, knows how delicious they
are. Yet, for some reason yvet unexplained,
some hussars may be poisonous as food,
contradietine the time-honoured biblical
injunetion—

These ve shall eat of all that are in
the waters: all that have fins and scales
shall yve eat: And whatsoever hath not
fins and ve may not eat; it 1s
unclean unto you.”

scales

Sven wholesome fish may become poison-
ous if left with heads and viscera intact for
a few hours, and in the tropies it is possible
for a fish to **go bad’ in the short time
elapsing while it is carried ashore from the
reef whereon it was caught. Some cases ol
fish poisoning in the carly days were doubt-
due imperfeet cleaning, careless

less to

* Deuteronomy 14, 9-10; Levitieus 11, .
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The Chinaman fsh (Paradicichthys venenalus), Queensland. From a cast about 2% feet
long in The Australian Museum.

handling of fish, and eating stale or badly
pickled ones. In these days of refrigeration
the same kinds of fish could be eaten safely,
unless by those allergic to them. The ear-
liest explorers and navigators, however,
suffered severely and their published obser-
vations are still of value as the subject of
poisonous fishes is vet incompletely studied.
(iguatera is the Spanish term for fish
poisoning in the West Indies and is widely
used in medical and ichthvological litera-
ture. It is derived from ('igua, the name
of a poisonous marine snail (Livonia pica)
m Cuba. A more modern word for this
fish  poisoning is ichthyosarcotoxism, a
special elaboration of the earlier name,
ichthyotoxism.

Fishes have been thought to be poisonous
because of feeding on some periodical sup-
ply of worms, coral, echinoderms, medusae,
ete., or even seeds or fruits, dropped in the
sea, which may have contained poisonous
alkaloids (Forster, 1778, (iill, 1876, Gud-

ger, 1930, Norman, 1936, and Gilman,
1942) At Funatuti, Ellice Islands, all
reet fishes were condemned one winter

when pumice was thrown up on beaches.
"“As pumice is harmless, it was thought
that its occurrence was coincident with the
arrival of some organism which might viti-

* Authorities quoted in this article are referred
to in full in an annotated bibliography by G. P.
Whitley and B. W. Halstead, just preparved for
publication (in the Reeords of the Adwstralian
Museum),

“Pix 't photo.

ate the food supply of the fish’. (Waite,
1897). Fishes have also been reported from
various parts of the Pacific as edible on
one island and poisonous on another.
W. W. Gill (1876) noted the matakiva of
Mangaia, Cook Islands, was poisonous at
Mitiaro, another island in the same group.

A reason why fish are poisonous from
one side of an island and not another was
advanced by Dr. Geogaghan, Medical Offi-
cer of the Turk Islands, quoted by Mow-
bray (1916) :

**I have reached the coneclusion that the
reason they are poisonous in one region
and not in another, is that in Bermuda and
Key West almost all fishing boats have
live-wells, and therefore usually bring their
fish to market alive, while in the Turk
Islands and Bahamas the fish are killed
and allowed to remain in the sun until the
shore is reached—sometimes five or six
hours after they are caught.”

Mowbray (1916) inelines to the opinion
that most, if not all, cases of fish-poisoning
(ichthyotoxismus) are really forms of
ptomaine poisoning.

Fishes killed by explosives are good to
eat, provided, of course, that they are
cleaned and fresh. Subject to those provi-

sions, too, such fish with ereen or blue
hones, as certain tropical parrot fishes
(Searus, Psewdoscarus, cte.) and lLong

Strongylura, Tylosurus,
The flesh of fishes

Toms (Belone,
ete.), are good to eat.
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with venomous spines (stonefish, stingrays,
ete.) 1s also safe when fresh.

THre REp Bass Giroup.

In Queensland and some of the Pacific
[slands, certain large red or pinkish hus-
sars have caused severe fish-poisoning. The
Queensland ones have been deseribed and
named in technical publications ( Whitley,
1930, 1932, 1934 and 1943) and specimens
are preserved in the museums in Brishane
and Sydney.

In the case of the Island fishes, no speci-
mens appear to have been obtained for
scientific study for many years, so their
precise identification has not yet been
settled. Practically all we know about them
was recorded by the old explorers, notably
Quiroz in 1606 and Captain Cook in 1774,
who called them Pargos, Pagrus, ov Sparus.
But during World War 11, armed forces,
allied and enemy, oceupving the Pacific
Islands, experienced so many cases of fish
poisoning that the problem is still being
seientifically studied.

In August, 1944, at Palmyra, Line Is-
lands, and in September, 1944, at Tarawa,
Giilbert Islands, several cases of red snap-
per poisoning oceurred and detailed case-
reports on them were made by Halstead and
Lively (1954) in a report on the relation-
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ship of poisonous fishes to the U.S. armed
forces. Fortunately no case was fatal.

Similar outbreaks of red snapper poison-
ing  were noted from Palmyra Island
and Okinawa. According to the Japanese
investicator, Hiyvama (1943), one Lutjanus
vatgiensis poisoned fourteen men who had
partaken of it at Saipan.

With reference to Quiroz’s experiences
on 27th \Im' 1606, in the Bay of St. Philip
and St. James, Solomon [\l.llili\. Sir (lem-
ents .\I:lllx]‘l.lln (1904, 1 263 and 1i, pp.
390 and 447) T'('lat'va:

“It happened that they fished in o eertain place
whenee they brought to the ship o quanfity of
pargos, which are eonsidered poisonous, like those
in Havana and other ports. As many as ate them
were attacked by nausea, vomiting, and feverish
syvmptoms,

“In the Capitana alone as many as
persons were laid up. . . . The
like a town hospital with the plague, and
could stand on their feet

The Pargos, Pagrus or Porgyv was pos-
sibly some kind of snapper or hussar,
similar to the Spanish sea bream (Pagrus
vulgaris or Sparus pagrus of authors).
[Unfortunately, it is not known exactly what
species of h:-dl Quiroz encountered, so no
picture can be given here. Perhaps the same
kind of fish was responsible for poisoning
(‘ook’s men on the “‘Resolution ™

fifty-five
ware
none

'-ii‘lllF"

Red Bass (Luljanus coalesi);

a specimen from the Townsville area, Queensland.

Georee Contes, el
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Cook (1779) relates that two or three
reddish fish were hooked in Port Sandwich,
Mallicolo 1., New Hebrides, on 24th July,
1774. The following night, all who had
eaten of them were seized with violent pains
in the head and bones, attended with a
scorching heat all over the skin, and numb-
ness in the joints. The pigs and dogs were
also affected and two died. It was a week
or ten days before all the officers recovered.
Symptoms were also deseribed by Cook’s
shipmate, Sparrman (1944, p. 147).

William Anderson (1776), the assistant
surgeon with ook, wrote an account of
the poisoning and said the [European sea
bream| Sparus pagrus resembled the fish
responsible.  For the most {roublesome
symptom, heat on the surface of the body,
the surgeon prescribed a “‘sudorific julep.
whereof the active ineredients were the an-
timonial wine and spiritus mindereri”’.

The best account, however, was given by
the learned Forster (1778). Discussing the
Sparus of Mallicolo, he wrote:

g about sixteen persons eat of these
three fish, and found themselves affected with a
prodigious numbness, whieh soon made them quite
giddy, and ineapable of standing: they had after-
wards exeruciating pains in all their bones, which
did not go off till ten days afterwards, by the
continual use of vomits, and sudorifies. A hog that
eat part of the entrails, swelled prodigiously, and
died a few hours after; several dogs also which
eat of the offal, lay for a fortnight in the greatest
agonies, howling and foaming at the mouth, utterly
ineapable of standing on their legs. A little
favourite parroquet, which eat a bit of the fish,
likewise died in consequence of it.”

Forster also remarked :

“The fish had in its mangled state a similarity
to the red gilthead (Sparus Pagrus, Linn.) which
is the more probable, since Quiros observed that
his whole ship's crew were poisoned at the same
place by a fish, which he called Pargo.”
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Bennett (1871) says of Cook's “‘red
fish'': **It was caught in the month of

August, and was the beautiful Holocentrus
ruber.  In Clevlon this fish is in general
estimation: its flesh is white and solid.”
Bennett was wroneg about the date and
probably his identification is unreliable.
Forster, who examined the ‘‘Resolution’™
specimens, would not have confused so dis-
tinct a fish as a Holocenthrus with a Pagrus
or Sparus. The former is the nannegai-
like squirrel fish, the latter are snapper or
bream to Australians. Sparrman (1944)
called them **Sparus erythr. 1.2

Pellegrin (1900) thoueht that Forster's
Pagrus may have been a Lethrinus, t.e.,
the sort of fish known as sweetlips and
emperors, often misnamed **morwongs’ in
Queensland. 1 feel, however, that the spe-
cies may have been a hussar, similar to the
red bass (Lutjanus coatesi) of Australia,
or a ("hinaman fish, and it is with those two
that I shall now deal.

CHINAMAN ISH.,

The shape, fins and colour-pattern of
the (Chinaman fish can best be appreciated
from the figure on page 195. Coloured
casts of it are exhibited in the museums of
Brisbane and Sydney. The Chinaman fish
( Paradicichthys venenatus) has prominent
canine teeth, long rays in the dorsal fin in
the yvoung fish, and the tail is not markedly
forked. It is known from Queensland, the
Northern Territory and Indonesia.

When alive, the Chinaman fish is con-
spicuously barred and banded with red, of
various shades, and white, forming a eriss-
cross pattern on the hody. The belly is
whitish. It grows up to 3 feet in length
and about 34 1b. in weight. '

Macleay’s Hussar. or sea perch (Lutjanus macleayanus); from an exhibit in the
Australian Museum.
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A freshwater hussar or River Roman (Luljanus argentinaculatus), from Rockingham Bay,

Queensland.

The late Dr. P. S. Clarke has given a
good aceount (in MS.) of the Chinaman
fish from the medical standpoint. His
account was partially quoted by Whitley*
(1932) and Cleland (1942), but additional
(quotations are given here to complete the
story :

“There appears to be a seasonal variation in
T‘lw poisonous qualities of this fish, The Chinaman
fish caught during the months of June, July and
August appear to be more poisonous than those
caught during the other months of the year. The
poisonous effeets are not the result of baecterial
decomposition; I have known the fish when cooked
shortly after being caught to have poisonons
effeets,  Of two fish eaught in the same locality,
one Chinaman fish was found by dire experience
to be poisonous and the other to be harm-
less . . . There is diffuse fenderness in the
skeletal museles and muscular eramps are apt to
oceur.  Numerous semi-fluid motions are passed

There are often to be observed profuse
attacks of perspiration and the urine is concen-
trated with |h-!m_-1its of urates, 1 have not ob-
served albuminurian to be present in any of the
cases treated by me . Erythema of a mild
type oceasionally oeeurs. With the persistence of
symptoms in a severe attack the skeletal muscles
become soft and flabby, but the reflex ares remain
unaffeeted.  The liver funetion appears to be
unimpaired; T have not observed signs of jaun-
dice in any of my patients, Loss of weight con-
tinues during the course of the complaint

"This MaGaziNeg, iv, 11,

In life this fish is nearly four times as large.

;. P, Whitley, del.

The distinguished North Queensland
medico and naturalist, Dr. H. Flecker
(1946), considered the symptoms given by
Dr. P. S. Clarke were those of an acute
castro-enteritis, and stated that there is no
reliable or satisfactory evidence that the

(hinaman fish under ordinary ecircum-
stances is poisonous when eaten. He con-

sidered it unjust and uneconomie to con-
demn this fish as poisonous food unless and
until more satistactory evidence is forth-
coming.,

Tir REp Bass,

This fish (Lutjanus coatesi) is allied to
the (Chinaman fish but differs as follows:

(a) Soft dorsal fin much higher than
spinous dorsal fin and with lengthened rays
in vounger fish. Pectoral fin short, not
reaching anal fin. Tail fin not strongly
forked. Secales smaller, about fifty-six
along lateral line. Upper profile of head
more convex. No notch on preoperculum.
No teeth on vomer Chinaman
fish (Paradicichthys venenatus).

(b) Soft dorsal fin with none of the rays
as long as the longest dorsal spine, none
of them elongated. Pectoral fin long, reach-
ing level of origin of anal fin. Tail fin
forked. Scales larger, about fifty or fifty-
two along lateral line.  Upper profile of
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head sloping, almost straight. A noteh,
embracing a boss, on edge of preoperceulum.
A Vsshaped pateh of teeth on vomer

red bass ( Lutjanus coatest).

The red bass is also smaller, generally
little more than 2 feet in length, but it
arows to a length of about 3 feet and may
exceed 30 1h. It is reputed to be poisonous
as food but no precise medical data are
available on this point.

In colour, the red bass is generally rosy
or burgundy red; dark along the back and
eradating to pink along the belly. Oper-
culum yellowish.,  Head with several small
wavy lines and blotehes of dark lavender.
Each body-scale with a boomerang-shaped
lichter pateh.  Eye peach red encireled
with narrow border of cadmium orange.
Inside of mouth ¢reamy white. Dorsal fins
maroon to scarlet. Other fins rosy, outer
edees of tail, ventral and anal fins blackish.

The coloration may be variable or may
change when the fish dies. Preserved spe-
cimens turn greyish.

Mr. Georege Coates, of Townsville, to
whom I am indebted for the accompanying
fine drawing of this fish, informs me in a
letter dated 12th September, 1942

““This fish apparently varies in colour
according to locality, They do not appear
to have any darker colours than the picture
| Whitley, 1943, Plate iii, Fig. B|. When
caught at night on the reef in shallow
water, they are a terra verte green in col-
our, which changes to the tamiliar red after
death.™

Both C(‘hinaman fish and red bass are
caught on all kinds of fish bait, including
small whole fish, pieces of large fish and
shark, also octopus and squid. Both fight
well when hooked.
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The red bass was discovered in North
Queensland. I obtained it at Elizabeth
Reef in the South Pacific Ocean, and it is
common in north Western Australia.” and
may oceur over a much wider range. It
soon took the hook over reefs in the Timor
Sea, Northern Territory, for in September
and  October, 1949, when aboard the
(*S.LLR.O. vessel ‘*Stanley Fowler™, 1
examined forty-five specimens from Sahul
and Lynedoch Banks, Evans Shoal and
Flinders Reet. These were 15 to 28 inches
long, 4} to 10} Ib. in weight. Most were
mature males but all the females were 1m-
mature and one fish was hermaphrodite.
Their stomachs were mostly empty but
some contained digested remains of fish or
erustaceans. | would not let the crew eat
them, although a little that T tasted was
wholesome and very nice; but my colleagues
aboard the **Warreen' in Western Aus-
tralia feasted upon Lutjanus coatesi and
enjoyved it very much, with no ill effeets,
and | was taken to task, in a good-natured
way, for casting aspersions upon a noble
food-fish,

And the question posed by the title of
this article? I think it ean be answered,
““Yes, if you beware of the ruddy coloured
hussars'.  Remember, however, that, as
Halstead and Lively (1954) state, **One
cannot deteet a poisonous fish by its appear-
ance.  Moreover, there is no known s:implv_
chemical test to determine the edibility of
a fish. The most reliable methods involve
the preparation of tissue extracts which are
injected intraperitoneally into mice. or
feeding samples of the viscera and flesh
to cats or dogs. ™’

“Nome recent American and Japanese records

of paeisoning hv ")'.ufb_trum.\' vatgiensis were i
most certainly due to L. coatesi
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-_I_}w young 0f_‘lhe tiger cat (Dux;ufmp_.s maculatus) .'lppn.rzlcln_ng the wezming stage at
five months. The bedy is covered with immature fur, and the tail-spots, which distinguish
adults from the native cats, are seen as pigmented marks on the skin.

The Marsupial

“Tigen Cart

Birth and Growth in Captivity
By ELLIS TROUGHTON.

N article in the last issue of the
Macazing deseribed the appearance
and habits of a captive pair of the

marsupial “*tiger cat’’, in comparison with
its smaller cousin, the native cat.” The adult
tiger cats were kept in captivity by Mr.
H. H. Grant, retired sergeant of police,
with the approval of the State Fauna Pro-
tection Panel. They were captured during
weasel-like raids on a poultry vard in the
]h-l'l‘_\' distriet. south of H.\‘tlllt'_\'. After
their capture last winter five young were
born, as illustrated in the preceding issue.
and their captor has now supplied the fol-
lowing interesting details of the birth and
erowth of the yvoung.

Although inclined to bite fiercely at first,
the adults proved remarkably responsive to
feeding and a gentle approach, so that M.
Grrant was able to establish that the first

Sce Troughton, AvsTrRALIAN MuserM Maga

ZINE, xi (3), 1953,

two infants were born on  1st .||1|.\'. the
pouch being vacant on the previous day.
Another three were attached to teats on
2nd July, although all five were probably
born on the first day. There are six feats,
to which the newly-born instinetively attach
themselves, and it has been recorded that
the smaller native cat, like the true Ameri-
can  opossuni,  requently birth to
about twice the number of yvoung that can
be accommodated. The seramble through
the fur into the pouch may therefore be
a matter of survival ol the fittest. under
the limitation which provides a natural
form of birth control in a ]>1‘|-tl;itur‘_\'
marsupial.

oives

An excess of births, however, appears less
likely in the larger and more powerful
ticer cat. adults of which attain a length
of 4 ft. from tip to tip. There was no lack
of fitness in the five pouch-captives, but in
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The

stincts and

predatory in-
climbing
ability of this marsu-
pial are well-shown
in the mp:-n-t;i snout
with 1ts leng sensihive
whisker-hairs, and
Ihg' ]\rr}u'n-s”r \\'ult‘]}‘

"{'p-’!!ilhlt_‘ hnge.'rﬁ il[‘l(l

toes. lhe powerful
jaws have long
canine teeth, which
enabled this half-

grown female to kill

an adult rabbit.

Grant

Mz, H. El.

in quickly winning the confidence of the poultry-

.I-}ll‘ N‘Illx’lfk’.il}ll(‘ SUCCEs3 Ht
raiding parents of this young tiger cat was shown
by the way it sought his protection while being

photographed.

spite of their lusty growth, the infrodue-
tion of a parasitic mite with grass elippings
provided for the mother’s comfort, caused
the death of four. Fortunately, the fifth
survived to become a most interesting and
engaginge subject for observation, according
to its devoted captor,

Detachment of the baby from the teat
was observed at eight weeks, the
opened a week later, and weaning
place at five months. When the yvoungster
first left the pouch, the mother took protec-

eves

icm]{
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tive action in tryving to pick it up in her
hands, then by her mouth, and finally with
her hands to hold it while manoeuvering
her iltlli_\' so that 1t would re-enter the
pouch. For some time, the youngster would
¢ling to the mother’s back though fre-
l{m'II”‘\' it was dislodeged |i'\' her efforts at
Jumping on to objects upwards ol 3ft. 6 in.
from the tloor.

At about cight months the yvoung tfemale,
“Tibby ', appeared about half-grown,
measuring 2 't from tip to tip. Like its
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The extent to which the confidence of predatory wild creatures is won by kindness

and much palience. with their sensitive tantrums is indicated by the young tiger cat

submitting to harness while on walkabouts with its human friend. Similar experiences
are reported with the supposedly much fiercer Tasmanian * Devil ™.

mother, it became very playvful with pieces
of clothing and other objects, like a kitten,
without being friendly in the cat-like sense
of wanting to be petted. At this stage, Tibby
at raw mince and steak, but showed a special
liking for rabbit meat. To her captor’s sur-
prise, she also proved a most efficient killer
by pouncing in a flash and killing an adult
rabbit with a bite behind its ears. When
hungry it would eat all the rabbit flesh,
leaving only torn pieces of skin. It also
killed a large lizard by the same method but
ate the tail only, and would doubtless be an
efficient killer of snakes. Like its mother
“Tessie””, the yvoung female was a most
efficient rat-catcher, so that not a mouse
or rat was left where there had been
numbers before. Another useful habit is
that the tiger cats proved to be highly
insectivorous, eating all kinds of hard-
shelled beetles, other insects, and the larger
larvae.

Although both adults had attempted to
bite fiercely at first, the yvoung one grew up
with complete confidence in their captor,
but it retained its acute sensitivity to un-
nsual sounds, however slight. It seemed to
he very sensitive to changes of colour in
Mr., Grant’s c¢lothing, showing great

timidity until scenting his hands.  As
shown in an accompanying photo, it would
then be completely at home sheltering in
his arms and elimbing around his shoulders.
The tiger cats proved to be extremely
cleanly, like all marsupials, and the nesting
instinet was shown at about the end of
April by the making of nests of fibre-wool
in boxes. The adult male had died months
before. apparently from an infestation of
worms. [Unfortunately. the call of the wild
later proved Tessie’s undoing as she was
not discovered until too late wedged in an
inaceessible place.

However, the pair may have met a
harsher fate in being trapped or shot on one
of their poultry raids, instead of having
lived to prove the responsive nature of the
“fiercest” of marsupials to man’s com-
panionship.  The observations made also
show that the most results are
achieved with animals reared in captivity
or caught when very young. The adults
rarely the wild urge to go “‘walk-
about’™, even when scemingly devoted to
their captors. Perhaps a voung mate may
be found to share the contented existence
of Tibby and continue the life story of the
remarkable creatures.

suceesstul
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Fledgling Stone Curlew in a self-hypnotic state on nest site, Double Cone lslands, Queensland.

Photo. by Author.

A Shy Nocturnal Prowler

By FRANK McNEILL,

N many of the islands along Queens-

land’s tropical there lives

one of the birds—the
Stone Curlew. Many a drowsing visitor
has been startled by the plaintive cries of
this night prowler of the strands. Investi-
cation is rewarded by little more than a
fleeting glimpse of a wraith-like form melt-
ing swiftly into the gloom. The adult bird
is about two feet six inches tall, with wide
heavy bill and a slender body raised high
on strone lanky lees. A dingy erey and
brownish plumage is admirably suited to a
nocturnal habit. makineg its wearer hard to
distineuish unless quite close at hand.

On some islands the stone curlew Is
very plentiful. This is the even at
those places where busy tourist resorts have
become established. The fact that the birds
have not been driven from their haunts is
a further tribute to their elusiveness and
their effective camouflage.  Another extra-
ordinary faet is the way they can efface
themselves during the hours of daylight.

coast

shyest of

Celse

A favourite habitat is a wide flat shore-
line backed by crowded vegetation; any
shallow and comparatively dry mangrove-
filled depression is a particularly fancied

hideout. During dayvlight only the most
dilieent searcher, versed in bird lore, could
hope to find his quarry among the baffling
array of light and shadow in dense leafy
places. More often than not a hiding bird
is blundered upon by some fossicker off
the beaten track and the surprise of dis-
covery is mutually shared. In such eir-
cumstances the bird stands immobile on
the oround with head and long neck ereet,
as though mfluenced by hypnotie
spell. 1t will rarely move until an intruder
is almost at touching distance. The same
spellbound sort of condition is evident to
an even grcater tll*j_"l‘l'(‘ in the II;!I‘II}' fledeed
voung. A young bird will lie inert in a
virtually open spot among fallen leaves on
a strand of sun-bleached and stained coral
shingle.  Such a place on more isolated
islands, rarely trod by human intruders, is
a normal nesting site—a mere depression
where the parent bird deposits its single
eee, coloured greyish-white with faint lilae
spots. It seems that only the merest echanee
will lead to the finding of this perfectly
camouflaged ego—an item far more elusive
than the bird that lays it.

Ornithologist Tom Iredale tells of comine
upon a rare island curlew’s ege by mere

solne
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chance early in the c¢entury on the
strand of one of the islands in Port Curtis,
near Gladstone. IHe elaims that his eyes
had become conditioned beforehand to the
smaller and somewhat similarly elusive
cast up shells he was searching for in the
dry sands of the foreshore. That particular
eeo was brought south to Sydney before
its real identity was revealed. It ereated
quite a stir among local bird students, who
were viewing a specimen for the first time.
Finally the ege was deposited in the collee-
tion of the late Mr. A. . Basset Hull, as
a ereat rarity. In this connexion it is inter-
esting to note that there is no similar ex-
ample housed in the Australian Museum.

The accompanying photograph of a
voung partly-fledeed bird was taken at the
top of the strand on Double Clone Islands,
in the Whitsunday Passage, south of
Bowen. After a wide inquiry it has been
established that only a rare few pictures
of the subject have ever been published.
Although the bird was wide-eyed and
seemingly tensely alert for a full ten
minutes while camera tripod and focus were

- _+_
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' Lunch-hour
Film Programmes . .

@ ['ilms will be sereened at 1.15 pan.
on the dates given below, in the
Lecture  IHall  of the Australian
Museum. Admission is free and the
screening time for each programme
is approximately thirty minutes. |
Many of the films are in colour,
July, 7, 21; Aug.,4, 18; Sept., 1,15;

Oct., 6, 20,

adjusted, its self hypnosis rendered it im-
mobile.  Afterwards, ministering hands
raised the body several times on bent legs
from its bed of coral shingle and dead
leaves. On each oceasion the bird dropped
back imert into its prone position. It was
not until rougher handhing was resorted to,
combined with some vicorous massaeing,
that the fledgling became fully alert and,
with surprising vitality darted with great
speed into the undergrowth.

Book Review

A Birp Book ror THE POCKET. By Major Edmund
Sandars (fourth and revised edition, 18th
February, 1954); first published 1933, 20s.
9d.

Since the original production the author died,
in 1942, but he had assembled a number of corree-
tions, ‘and brought later names up to date, so
that this edition could be published at compara-
tively short notice.

Throughout DBritain there has been great de-
mand for this book in field work, but it is one

that should also be on the shelves of Australian
ornithologists for aceurate and easy identification
ot British birds in the field.

The illustrations are not only ecarefully drawn
to seale and colour, but are artistic and pleasing
to the eye.

The author gives reasons for his arrangement
and the hrevity of information concerning each
speeies, and it is pleasing to note that he gives
essentials without confusing “padding”. 4 Bird
Bool: for the Pocket is an excellent reference hook
for home, garden or field, and would be a good
guide for writer contemplating a  similar
work concerning Australian birds,

—J. R.

any

IS INGHORN.
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Death of General Sir Charles Rosenthal

LTHOUGH Major-General Nir
(‘harles  Rosenthal, who died at

Gireen Point, near Gostord, on 11th

May last, aged T9. was best known as a
soldier and politician, his public duties also
included a period of service to the Aus-

tralian Museum. Ie became an Elective
Trustee in 1924, was President of the Board
of Trustees from 1926 to 1930, and during
these vears his drive and enthusiasm did
much to stimulate interest in  Musenm
activities.



