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times floods the whole cavity in the fore
part of the thorax. Thereupon the ant
again falls to licking the beetle as if to
wipe its face free from the moisture, and
either leaves the creature to its own
devices or regurgitates another drop.
Again and again the licking and feeding
may alternate, as if the ant were fas-
cinated with its pet and could not feed
and fondle it enough. I have rarely wit-
nessed a more comical sight than the
behaviour of these slender black ants
while they are holding the chunky little
red urchins in their paws and pouring
liquid into them as if they were so many
casks. Comical too is the behaviour of the
heetle while it is waiting to be noticed,
with its head and forelegs elevated. At
such times it assumes a ridiculous cocky
air.

Another small  Staphylinid  beetle
(Lomechusa) is treated by the ants as
one of themselves: they are cleaned, car-
ried about. and fed from the mouths of
the worker ants, which are attracted by
tufts of hair on the sides of the body
which are licked by them with evident
satisfaction; the larvee and pupae are
also cared for among the ants’ own young.
The larvie of the beetles feed upon the
egegs and grubs of their hosts, which in
time brings about a degeneration of the
members of the ant colony. There exists,

however, a strange check upon the
increase of the beetles. When they

pupate the beetle larvie bury themselves
in the soil, where they must not be dis-
turbed or they perish. The ants, know-
ing nothing of this, relentlessly unearth

In April Dr. . Anderson and Mr. H. O.
Fletcher visited the shale quarry at
Beacon Hill, Brookvale, and obtained an
interesting collection of fossil fishes and

all the pupwe they can find, treating them
like their own pupwe, which change into
the pupal state above ground, so that
it is only from such as may succeed in
hiding themselves away out of reach of
the ants that the beetle can depend for
the continuance of the race. Should the
ants remove their colony to a new situa-
tion the beetles are carried with them to
the new home. It is a curious sight to
see the ants carrying the beetles in their
jaws, each held high above the surface of
the ground, reminding one irresistibly of
a human family moving house and taking
its pets with it.

A word must be said about a mite
(Antennophorus) which inhabits ants’
nests. It is possible that this mite may
suck the body juices of the ants, but it
is also believed to carry out the duties of
manicurist to its host, but the most
remarkable feature about the habits of
this creature is that if there is only one
it attaches itself to the under surface of
the ant’s head ; if there are two there will
be one on each side of the abdomen, and
«0 on. There seems to be an unwritten
law among the mites that they must never
upset their host’s balance.

Many volumes have heen written about
ants, and many more could be written
before a fraction of their curious habits
could be recorded, so that it will be
realized that it is impossible to do more
here than merely pass rapidly over the
subject, pausing here and there to draw
attention to occasional “purple patches™
in the life of the ants.

ingsects of the Triassic period. A selection
of the specimens was placed on view as a
special exhibit and attracted much
attention,
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The Story of Money

3Y FREDERICK

An exhibit incorporating photographs

and

. McCARTHY.

many of the specimens mentioned in thisg

article, has been installed in Room 14, Ethnographical Galleries.

HE story of money is a fascinating
one. It commences with the primi-
tive peoples who barter their

surplus tools, weapons, ornaments, food.
and other products, for articles which
they desire but cannot themselves pro-
duce. Barter is the most obvious method
of trade. 1t is still carried on in Aus-
tralia, New Guinea, Melanesia, and in
many other parts of the world.

The Hiri trading expedition offers a
good example of simple barter. The Motu
and Koita natives live in houses raised
on piles in the shallow water along the
coast in the Port Moresby district of
Papua. They depend mainly upon fishing
and gardening for their food, but sago,
which does not grow in their neighbour-
hood, is also a regular part of their diet.

They obtain sago by bartering clay pots,
which they manufacture for the purpose,
with the people of the Purari delta in

the Gulf of Papua. Special canoes,
alled lakatoi, are constructed for the
long voyage ; these consist of several

dugouts lashed together with a platform
or shelter built over the hulls. The sail is
of the well-known crab-claw shape. New
hulls are also secured in exchange for the
pots. A complex body of magic and
taboos is connected with each of these
voyages, and stringent restrictions are
placed upon the behaviour and actions of
the men participating to ensure success.
Each voyager has a trading partner, and
a tally of the pots and sago exchanged is
kept with sticks to measure the
quantities.

Preparing for the Voyage.
The pots being loaded into the canoe in the foreground are transferred to the
Lakatoi nearby. The graceful set of the erab-elaw sails adds a picturesque heauty

to the ruggedness of the massive eraft.

Lindt.

[LAfter
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Likewise, the simple bartering of fish
by coastal peoples for vegetables and
forest products from the mountain and
inland peoples is a regular practice on
many Pacific islands.

Amongst the Australian aborigines
barter is the only method of exchange,
especially at tribal gatherings and
ceremonies. Special parties are often sent
to visit other local groups and tribes for
the purpose. Iach individual secures the
products he desires, such as stone for
making implements, weapons, and ochres
for adornment. Usually it is what is
termed silent trade, in which one group
places a quantity of objects upon the
ground, and retires: the other group then
places beside the heap its equivalent
offering, and also retires. If the first
party is satisfied, it takes the latter’s
goods, and leaves its own in exchange.
This type of barter took place between
the natives of  Afric: and the
Carthaginians, the latter procuring gold
from the former.

Barter, however, is not possible in all
cases where two communities desire to
exchange goods. The relative values of
commodities are not easy to adjust; there
may be difficulty also in securing trading
partners. The merchandise may be bulky
and unwieldy ; hostility, droughts, disease,
storms, and other unavoidable circum-
stances often cause a shortage in the
supplies of one group, with the con-
sequence that it cannot barter for the
time being. Thus there arises in all com-
munities which barter or trade the need
for a medium of exchange and a measure
of value, in which the relative values of
the goods exchanged can be expressed to
facilitate the transactions. This step from

simple barter to the use of a third
element in exchange was of great

importance in the evolution of money.

The fact that primitive peoples have
a form of currency is of more than

ordinary interest, for it demonstrates
that, though Ilacking a knowledge of
metal, they have achieved the same

purpose as civilized peoples, but through
a different medium.

PACIFIC ISLAND CURRENCY,!

The communities of stone age natives
living on the various islands of the
Pacific, especially the Melanesians of the
north-western region, employ numerous
objects as currency. The best known and
most widely distributed is the use of
strings of small dises made of Chama
and red-lipped Spondylus shells. The
composition of the strings varies; some
are of white discs, some are of red and
white, and others entirely red. Coconut
shell dises are also inserted. 1In the
Solomons, groups of natives living on a
number of the smaller islands collect the
shells and make up the strings, which
they trade to the villages on the bigger
islands for vegetable food and other neces-

sities. The red strings are usually kept
in the possession of the chiefs and

are reserved for important transactions.

At Blanche bay, New Britain, small
whelk shells (Nassa callosa var. camelus
Martens) are threaded upon strips of
cane. These strips are used in small
transactions and are measured by finger,
elbow and arm lengths. The strips arve
also made up into wheel-like dises of vary-
ing size, being up to six feet in diameter.
The very large wheels of diwarra are
alled Tambu Aloli, the latter word mean-
ing chiefly; they are displayed by the
chiefs and wealthy families at burials,
feasts and ceremonies.

In the southern islands of the Solomon
group rings of clam (7Tridacna) shell are
made in the form of armlets and used as
currency. They are beautifully polished,
and three different grades are recognized.
Shell rings, fluted on the outside and
«ather thin, are made on Tanga Island;:
one ring will purchase five hundred
pounds of sago. These rings are traded
to the mainland of New Britain. The shell
money of Rossel Island has been dealt
with in Vol. v, No. 6, pp. 191-193 of this
Macazine to which readers are referred.

1 Tt must be understood that ‘lh(_- terms ‘‘money"
and “currency’” fail to describe adequately the
nature of Pacific Island media of exchange. The

wealth of social sentiment that surrounds the
shell rings, whale's teeth, and so on, raises
them above the mercenary plane of pure

economics into a position of far-reaching signifi-

cance in native life.
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Various types of shell rings made from
exchange.
Roviana Lagoon, New Georgia Island.
from Feni Island, Bismarck Archipelago.

Archipelago.

Shell rings as payment

are used

clam shell
Noes, 1-2 are exceptionally large and well-made specimens from

S—Malaita Island.
S—Multi-grooved ring from
9—Whale's tooth pendant, Fiji.
of compensation for

(Tridacna gigas) and used as media of
the Solomons,  J3-4—
T—Single-grooved ring

Tanga Island, Bismarek

G—New Britain.

crimes on the Sepik River, Mandated

Territory of New Guinea.

Other types of currency include dogs’
teeth in the Solomons and the Bismarck
Archipelago, dolphin  teeth in  the
Solomons, mats in Samoa, ear-sticks
covered with plaited grass in the southern
Solomons, red and yellow honey-eater
feathers in Hawaii, feather ornaments
in the New Hebrides, and flying-fox fur
strings in New Caledonia. These media
are used to settle innumerable trans-
actions in the everyday life of the people.
With them, weapons, implements, orna-
ments and food are purchased, and crafts-
men paid for their services. The pay-
ments required for a young man’s entry
into a secret society, and the indemnity

demanded of the bridegroom by his
future wife’'s family, include large

amounts of the currency used.

[Photo.—@G. €. Clutton-

Cowries have cirenlated more widely
than any other non-metallic medium. The
great bulk of them were obtained from
the Maldive Islands, Persian Gulf,
Malabar coast, and from the East African
coast. The Money-Cowry (Cypraa
moneta) and the RingCowry (C.
annulus) were most commonly employed.
The natural shape and abundance of these
species make them ideal for the purpose.
They were used in Asia, India and Africa
as money. The Baganda of Tanganyika
had the following scale of values: 2,500
cowries for one cow, 500 for one goat,
L000 for one ivory tusk, 25 for one fowl
and 50 for one rooster, and from 20 to 200
for cooking pots. |

The great variety of utilitarian objects
used as money is astounding. It is only
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TYPES OF MONEY

1—Fish-teeth money, Bougainville Island.
Opossum-teeth money, Kieta, Bougainville Island.
Ireland, Bismarck Archipelago. S—Short lengths

up to six feet in diameter, are used at Blanche Bay,
dises strung alternately are used in the Gilbert, Caroline

Bismarck Archipelago.

and red shell dises, Kieta, Bougainville Island.
Island.

Southern Solomons.
principally for the purchase of pigs.

USED IN THE
Z—Dolphin-teeth

T—String of white shell dises, Solomon Islands,

LA L -

jﬂﬂ; o (IONY
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PACIFIC ISLANDS,

money, Solomon  Islands, 3—
d4—Dogs'-teeth money, New Britain and New
of Nassan shells, strung on eane, and coils
New Britain, 6—Coconut and white shell
and Marshall Islands, and in the
S—Belt made of white

S—=String of red and white shell dises, Malaita
10—Short sticks encased in red and yellow

11—A string of tiny white shell

ETrass
dlises,

plaited in
ninety-seven

patterns,
used

geometrieal
feet in length,

The tail of each pig is attached to the string.

Micko, Duke of York Island.

possible to mention a few in this article,
such  as  moulded blocks of salt in
Abyssinia, other parts of Africa and Asia,
tea in brick form on the frontiers of Tibet,
skins in  Ancient Russia and North
America, silk cloth, deer skins and gems
in Ancient China. Many of these media
represent the principal product of a com-
munity, such as pigs in Tibet, mulberries
in Darwaz, Russia, and coconuts in the

.

[Photo.—G, €. Clutton.

Nicobar Islands. Early British colonists
furnish further examples in the tempor-
ary use of merchandise on account of a
shortage of metal money. For example,
dried codfish were used in Newfoundland
in the eighteenth century, tobacco in
Maryland in 1708, rum in Australia
during the years 1792-93: cotton, corn,
molasses and indigo have also been
employed for the purpose.
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WEALTH IN PRIMITIVE SOCIETY,

In the use of wealth, primitive man’s
passion for display has given rise to some
interesting practices in regard to the form
of money employed. Large numbers of
mats are stored in the huts of the villagers
of Samoa, the most valued being of the
finest and softest texture, as a sign
of wealth. Huge rolls of bark-cloth or
tapa are similarly amassed in Fiji. Cane

rar shields, in bark covers, are accumu-
lated as an indication of wealth on
Guadalcanal Island. The large coral
limestone wheels of the Yap Islanders
(one of which, on exhibit in the Museum,
was figured in Vol. v, Part 7, 1934, frontis-
piece, of this MacaziNE) represent an
extreme development of the display of
wealth. The Kwakiutl Indians of the
western coast of Canada possess copper
plates which are a symbol of great riches.
At a feast, called a Potlatch, given by a
chief to one of his rivals, large quantities
of food are eaten, given as presents, and
wasted:; this display of wealth and
generosity is culminated by the host
throwing one of the copper plates into a
river or into the sea, for his resources are
so great that he can afford to throw away

his most treasured possessions. His
reward is greater prestige and an

enhanced reputation for generosity.

PRIMITIVE CONCEPT OF VALUE.

The institution of gift exchange in
Melanesian and Polynesian communities
illustrates well the reason why certain
objects are highly valued by primitive
peoples, even though they are not used

as money. The Kula exchange of the
Massim people of south-eastern New

Guinea affords a splendid example. 1In
this exchange two objects are used. One
is an arm band made from Conus shell,
the apex of which is broken off, and the
basal portion smoothly ground and
rasped. The other article is a necklace of
tiny shell discs, made out of the Red-
lipped Spondylus shell.  Large white
Ovulum shells are often attached to the
necklaces. The oldest and finest speci-
mens of each type are named and are
circulated amongst the chiefs. Lists of

the great ancestors who have handled
these specimens are recited with pride
by those who have them in their
possession. These objects are exchanged
throughout the islands of the archipelago
along well defined routes. The necklaces
are passed round from island to island
or village to village on the same island
in a clockwise direction, and the arm-
shells in the opposite direction. Special
canoes are built for the expeditions, which

FEATHER MONEY OR
CRUZ.
The feathers of a honey-eating bird (Myzomela
cardinalis sanetmerueis, Sarasin) are attached
in Iayers with Parinarium nut gum to a padding
of pigeon feathers, and then upon a thick, broad
strap, composed of bark and tightly bound
string. Seed and shell ormaments are then
attached to the strap, which is coiled for con=-
venience, Short pieces are used for minor
transactions. This money is stored over the
fireplace in the middle of the house to keep
it dry and to proteet it from insects. On
festive oceasions the dancing ground is
decorated with lengths of unceiled feather-
money hung up by the givers of the feast.
One or two red coils and perhaps fifty worn
coils, the feathers of which are rubbed off, are
wiven as indemnity for a wife. Feather money
is made by the men.
[ Photo.

STAVALUY, SANTA

G. €. Clutton.

are reciprocal between trading groups. A
wealth of magic and ritual surrounds
every phase of the exchange. IKach man
has a number of trading partners, and
great feasts are held when the exchange
takes place. An arm-shell is received from
one partner, and a necklace is given in
return at a later date. The object is
retained for some time, and is then passed
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on. The value lies in possession, and in
the renown and fame it brings.
Tremendous social, historical and cere-
monial significance is symbolized by each
arm-shell and necklace. They are insignia
of rank, of wealth and prestige, and
symbols of tribal ancestors and traditions.
Side by side with the Kula there exists
a system of barter which enables com-
munities of natives living on the small
islands to secure a great many of the
necessities of life. There is, however, no

monetary system connected with it. The
Kula, then, is of great economic value

in addition to its principal function, that
of a living social and religious institu-
tion which binds scattered communities
together in a common interest. The
greenstone Hei-Tiki and exceptionally fine
and large adzes are handed down from
generation to generation by the Maori:
they also are not used as currency, and
their value is derived from their historical
associations,

In Fiji whale's teeth are of importance
in gift exchange, and are worn as neck-
laces and breast-pendants only by those
of chiefly rank. A few are named and
greatly revered. As currency they are
reserved for important transactions, such
as payment for the building of a canoe
or house. This dual funection is also char-
acteristic of cattle in East Africa. They
are considered to be divine, and to possess
a spirit, like their owners. They are
regarded as members of the clan, and the
progeny of the sacred herd is added to
the wealth of the clan. They are not
killed for ordinary purposes, for their
milk only is used for food. Cattle, how-
ever, form the main portion of the pay-
ment made by a young man’s family to
his future wife’s family prior to their
marriage. Other articles, such as cowries
and weapons, are used in ordinary trans-
actions. Cattle were also used as currency
by the ancient Greeks and Egyptians.

ADOPTION OF METAL.

Another vital step in the progress of
economic life was the adoption of metal
in the monetary system. The change was
§ \I,'O.W, and the more primitive media

i

remained in circulation for some time
afterwards, until the new medium was
accepted by the traders and the people
as a whole. Metal is particularly suitable
for coinage and is superior to all other
media. Tt is durable and easily carried,
it is homogeneous but easily divisible, and
it is not bulky. The more precious metals,
such as gold and silver, are universally
esteemed and recognized, so that their
alue is fairly stable.

The innumerable forms in which metal
was cast and shaped to serve as a
measure of value are of great interest.
Metal at first circulated by weight in
the forms of bars, lumps and as beads,
and rings of bronze and iron were used
by the Neolithic traders. In the Bible
it is recorded that gold and silver were
used in lieu of barter in the time of Shem,
in about 1918 p.c. Abraham returned from
Egypt very rich in cattle, silver and gold.
The use of gold and silver money, in the
form of rings, is also recorded in the
painted sculptures of Egypt. A modern
survival of this practice exists in the
brass and copper ring money of the Congo
region. It was in circulation in the
north and west of Europe prior to, and
a little later than, the time of Julius
Cwsar. The ancient Celts and Teutons
at first used ring money. The Gaelice
warriors carried their wealth in the form
of a gold or silver torque round their
neck, and examples of gold up to five
pounds in weight have been found. Great
quantities of brass rings have been found.
Lacouperie states  that from  {the
seventeenth century e.c. the currency of
western Asia consisted chiefly of armlets
and rings, uninseribed, and of various
sizes, in gold, silver and bronze. In China
it was in the form of small implements
of daily use in bronze, such as hoes,
spades and sickles, uninscribed, and
exchanged by weight.

When metal replaces a non-metallic
medium it is often cast as a replica of it.
This was true of many of the very early
forms. In Siam, silver replicas of shells
were made. In China, in 600 B.c., the
King of T'Su issued bronze replicas of
cowries, which had become scarce. There
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were two sizes, and they are known as
Dragon’s Eyes. In Egypt replicas of
cowries were made in clay, stone and gold.
The latter type was coveted, and as a

result an interesting transition in the
alue of that metal took place. Cowry
shells  were symbols of IHathor, the

goddess of life, and her attributes were
transferred to the gold replicas. She
became known as the Golden, and identi-
fied with Nub. the word for gold, and
Nubia, the gold country. Gold was the
liguid of Ra, the Sun, which was believed
to be a ball of gold. Thus gold symbolized
divine life, and for this reason golden
ornaments, utensils, food containers, even
chairs and beds, were placed in the tombs
—it was not so much a display of wealth
as a provision for a future life.

In more modern times, fish hooks were
used as currency by the fishermen of the
Persian Gulf and of Alaska, metal bells
(from China) in the Philippines, large
copper cylinders up to two feet long by

the Karens of India. and a bunch of
copper plates by the Nimkish Indians of
North America. In Africa the natives
employed miniature iron hoes, axes, spear
and arrow points, and copper plates. An
ingot cross was used in Central Africa.
In 1900 iron bars were employed on the
west coast of Africa, and were valued at
two shillings each, to facilitate trading
between the white people and the natives,

FIRST ISSUE OF COINS.

The issue of actual coins, i.e., stamped
with a private or public seal, guaranteed
in weight and purity, and of a recog-
nized value, was the next great step for-
ward in the evolution of coinage. Between
750 and 700 p.c. silver coins were struck
at .Igina, Greece, by Pheidon, King of
Argos, and electrum coins (23% silver,
739 gold) were issued by King Gygas
at Lydia, Asia Minor. It is not known
which type was the first issued. Both,
however, were oval or bean-shaped lumps

INUSUAL FORMS OF
1—Bromnze Knite=money, China.

Lydinan coin.

METALLIC MONEIY.
Z—Bronze spade-money, China.
S—=Silver Bullet money, Siam.

3-4—Early
i—Silver Larin, India.
[Photo.—G. €. Clutton-
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of metal bearing a seal on one side, and
an anvil mark on the other side. As the
practice spread, coins came to be issued
by the cities and states. Between 675 and
670 p.c. the sea-traders of the Indian
Ocean, at a colony established by them
in the Gulf of Kiaotchou, southern
Shantung, issued large bronze knives for
currency, and inscribed upon them a
(Chinese symbol for the name of their
place.

THE FUNCTION OF COINS.

The earliest types of Greek coins were
often replicas of the principal product
of the place of issue, or had images of
it stamped upon them as, ¢.g., at Olbia
and Cyzicus, on the Black Sea, as a
miniature replica of the tunny fish, the
measure of wine on the coins of Thasos,
the olive on those of Attica, cuttle fish
on those of Croton, and the ear of wheat
on the coins of Metaportum. Some of
these commodities were used as currency
in conjunction with oxen prior to the
introduction of metal coins. The coins
issued by the city and state were made
in the temples, under the supervision of
the priests, who were the representatives
of the gods. Upon these coins were repre-

sentations of gods and goddesses, of
symbols sacred to these beings, and
Shellfish

HE first case of death, or even

poisoning, from the sting or bite of

a shellfish in Australia has occurred
quite recently. A young man, while
cruising on the Great Barrier Reef, was
examining a prettily marked cone-shaped
shell, when he felt it prick him. Some-
time after he complained that his sight
was dim. e was hurried to the mainland,
by which time he was unconscious, and
died before he reached hospital.

In the South Pacific Islands, such as
New Caledonia, the Loyvalties, Solomons,
Hawaii, Fiji, New Guinea, the natives
are well aware of the poisonous qualities

records of the myths and legends, of the
migrations of the people and of their
everyday life. Thus, from the earliest
times, the history of the Greeks and
Romans is portrayed upon their coins.
The designs upon the latter illustrate how
deeply religion influenced the daily life
of the people, and many of the devices
served to keep the religious beliefs always
before the people.

The funection of coins in a religious
sense has been almost completely severed
in modern times in accordance with the
more restricted application of religion in
everyday life. The monetary systems of
modern nations are governed by temporal
leaders, for the religious authorities have
no control over their issne. On the
British coinage Dei Gratie—Dy the Grace
of God—is included in the title on the
cbverse. To a large extent, the weath of
a family governs its social position,
merely on account of the total amount

possessed. In contrast to primitive
peoples, amongst whom the higher

denominations are of more than material-
istic significance, all of our denomina-
tions are of economic importance only.

Gold coins have been substituted by
paper money, while credit and book
entries are sufficient in many transac-

tions involving large amounts of money.

Poisoning

of many of the shellfish, and warn people
handling them. There are many records
of poisoning, one severe case, that of a
European woman at IMiji, who recovered
only after serious complications, and one
death.

In the Islands the shells responsible
are Cones, strong, prettily marked shells
which are found on reefs. Cases of
poisoning have been traced to five different
species of these Cones, namely, Conus
tulipa, geographus, marmoreys. textile, and
aulicus. As these species oceur on the
Great Barrier Reef, and as it was reported
that the shellfish responsible for the death
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Conus textile.
[From Vowyage de I'Astrolabe.

in Queensland was a cone-shaped shell,
it is almost certain that a Cone shell did
the damage, and the species was probably
Conus textile.

At the narrow end of the shells, Cones,
when crawling about, protrude a long
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fleshy tube or proboscis. Within this
tube are numbers of sharp-pointed teeth,
hollow within, and with a poison gland at
the base of each. When the animal is
hunting for food (it is ecarnivorous) it
probably first stuns its prey by pricking
it with these sharp teeth, and then eats
the animal. It is these teeth in the long
proboscis which are responsible for the
poisonous stings amongst human beings.
Therefore readers are warned against
handling Cones or any similar shellfish
without gloves, or are advised to hold
them by their broadened end, away from
the probosecis.

g A,

The Rat Problem of the Canefields

The importance of our rat population
which exceeds fifty known species, was
recently shown by the submission of over
a hundred and fifty specimens from the
cane fields of northern Queensland for
identification and report by the Museum
Mammalogist, Mr. E. le G. Troughton.
Most of the rats were received from the
public health authorities of the Queensland
Government and Sydney University, and
specimens of various species were subse-
quently mounted by the Museum
taxidermists for exhibition at the recent
health conference in Brisbane. This work
was carried out in regard to the outbreak
of Weil’s Disease which is conveyed by
rats to man, usually with fatal results,
so that leomrmtmn of the species and
their relative numbers becomes of great
importance in the cane fields, which
naturally attract hordes of the rodents.

The assistance afforded by the Australian
Museum in this matter has been warmly

acknowledged by Sir Raphael Cilento,
Director-General of Public Health in

Queensland, and Professor Harvey Sutton,
Director of the School of Public Health,

and Tropical Medicine in the University
of Sydney, who stated that the results from
the examinations were of much importance
in respect to the outbreak of Weil’s Disease.

A further small collection of rats from
the Ingham district was submitted by
officers of the Colonial Sugar Refining
Company regarding economic damage
caused by the chewmo of cane. It 18
interesting to note thcmt the greatest
damage individually is said to be oaused by
the smallest of the three species, which
has a hairless tail with scales set in a
mosaic instead of rings. This small species,
which was made known to science from a
single specimen from the Cairns district
in 1916, and the validity of which was
rather dm:bted until Mr. 'l‘l‘(momon s recent
discovery of several specimens, has been
observed to use the scaly tail in a semi-
pmhongnlo way in climbing the standing
cane. [t is thus able to chew the cane
higher up and more deeply than the
larger species, resulting in the breaking
down of a much larger proportion of
stalks. '
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Australian Shells

THE LIOTIAS, WHEEL SHELLS, NERITES, CAP, SUGAR AND TRUE

LIMPETS.
By JOYCE ALLAN.

E present article is the fourth of a group. The Liotias are shore-living
series appearing in THE AUSTRALIAN molluses, found mostly under stones,
Museum  MAGAZINE on  Australian and chiefly in tropical seas. Though

shells. Where certain species occurring small they have strong easily recognizable

in the South Pacific Islands have been
found, or are likely to be found, in northern
Australia, they are included.

Previous articles have dealt with Slit
Shells and False Limpets, Ear Shells and
Wide-mouthed Shells, and Top, Turban,
Pheasant, and Dolphin Shells.

THE LIOTIAS.
The Liotias belong to the family
Liotiidee, a group of very small, solid,
turban-shaped shells with many whorled

With the exception of the first fizure,
these minute shells are Liotias., In the
upper row, from left to right, are
Collonista costulosa and Callomphala
lucida, in the middle row Starkeyna
starkeyiee and Cirsonella weldii, and in
the lowest row Lissotesta micra,
Zalipais bruniense, and Breookula angeli.

[Joyee Allan, del.

horny opercula, some of which have a
limy " layer formed of pearly particles.
Very little is known of any of the animals
of this family, but several of the uperoula,
known and these help in the classifice

of the species in this inferesting

characters, chief of wluch are the lounded
mouth, with the outer part considerably
thickened, and a sculpture composed

of longitudinal and spiral ribs. There
are many genera in the family, some of
which, if their animals were known,

would probably be elevated into separate
families. Tt is not intended to give a
detailed account of the characters of the
different genera in this article, as, being
so small, the shells do not often come into
the hands of the amateur collector. A
representative of each Ausfralian genus
in the family is figured from an actual
specimen, and, as tlw shells are all whitish
coloured, the drawings will in all
probability be sufficient for identification
of any specimens.

The chief  Australian genera are
Callomphale, smooth rounded shells with
a pad covering the lower portion of the
larger main whorl of the shell, and repre-
sented here by Callomphala lucida, from
New South Wales, Victoria, Tasmania,
and Queensland : Starkeyna, thin, very
glassy, rather flattened shells through which

can be seen the inside structure, and
shown here by the species Starkeyna
starkeyce from New South Wales. Small,

stout, but also shiny shells form the genus
Cirsonella, a good example of which is
Cirsonella weldii from New South Wales,
Tasmania, Vietoria, South Australia, and
southern Queensland, and a somewhat
similar, but more elevated shell from the
southern States of Australia is Lissotesia
micra. Both of these are found in shallow
water to one hundred fathoms. Another
genus, in which the shells are flattened, is
Zalipais, a small, brown, shallow water
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Spe:-ies (Z(ll'l.}mis bruniense) of which is
found in shallow water in Tasmania,
Vietoria, and South Australia. The
more elevated Brookula angeli from the
southern states of Australia is chalky
white, with longitudinal ribs crossed by
strize, and in the genus Teinostoma, the

representative ficured here being
More Liotias. From left to § right i_n
each TOW these read, Elachorhis

i . iscula ¢ a, ronia
_]i.::llll.' :lt:;tl :’Il«. (‘ ‘II: : 1 :‘i';ll:::‘t .jl dl :.:.- t-‘ ]:II: lnﬂ 'Oprlh ilt’ (“\ tella
hastowi (Wheel Shell), Teinostoma
brazieri, Aleyna australis (Turban Shell),
Morchin introspecta, and Mecoliotia
spinosa.
[Jovee Allan, del.
Teinostoma brazieri from New South Wales,
the shells are depressed, polished, or
spirally striated, and the lower part or
umbilical region is covered by a flat
callosity.

Two other flattened forms are Daronia
jaffaensis, from Tasmania, Victoria, and
South Australia, and Elachortis harriette
from the same region. DBoth these species
are found from twenty to thirty fathons,
and the latter is guaintly marked with
two series of close-set, raised, revolving
ribs, one lot on the body whorl near the
suture, and the other within the umbilicus.
Found commonly in Tasmania, Micro-
discula charopa is a minute flat shell, and
in that State also occeurs a thick, heavy,

semi-elevated small species, Charisma
josepha. 'This species also comes from
south-west  Australia, South Australia,

it ranges from ten to cne
hundred fathoms, and is commoner in
the deeper water. A peculiar flattened
shell with the last whorl ascending and
at the same time embracing within it the
earlier whorls of the shell is Morehia
wtrospecta, a Queensland species.  The
mouth of the shell also faces downwards

and Victoria ;

in an extraordinary manner, making the
species easily recognizable. A tiny shell
which also comes from Queensland, when
magnified shows beautiful sculpture,
most elaborate for such a minute specimen,
This is Mecoliotia spinosa, an elevated
species with a heavy mouth, the sculpture
forming strong pustulose ridges. All of
the species mentioned so far range from
one to a few millimetres in size.

Two small strongly characterized shells
from Queensland arve Leucorhynchia tri-
carinata and Laciwiorbis hedleyi, both of
which should be identifiable from the
illustrations. Of the true Liotid formsg
those in which the rounded mouth i:;
very thickened and the sculpture strongly
marked, there are many species closely
related in Australia, and only the hetter
known ones are figured in this article.
Briefly, these are Lodderia lodderw, from
shallow water in New South Wales, South
Australia, Tasmania, and Victoria : Lod-
derena minima, the smallest of the series, a
very flattened solid form from the southern
States, Pscudoliotia micans, an extremely
heavily sculptured species from southern
Australia, extending round to Western
Australia, and Liotella annulata. a pretty
little species like a small mnmm{ito, which

occurs in New South Wales. South
Australia, Tasmania, and Victoria,

Together with these are Liotina botanica,

Six Liotias.
these are
Laciniorbis
Lodderenn
and

Reading from

Leuncorhynehia

hedleyi,
minimana,

left to right
tricarinata,
Lodderia loddermw,
Psendoliotia micans,

Liotella annulata.
[Joyee Allan, del.

oceurring in  all the southern states,
Liotina subquadrata from shallow water in
Tasmania, and Liotina mayana  from
deeper water in the same state, awstralis
from Vietoria and Tasmania. and three
North Australian forms, Liotina discoidea,

L. peronii, and Dentarene sarcina. Of
these, peronii is the largest of all the
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Liotid shells, being a little less than an
inch in size,
WHEEL SHELLS.

These are very small shells, less than
two millimetres in breadth, which are
found, sometimes amongst kelp weed, in
shallow to deeper water in southern
Australia, particularly New South Wales

AN
L@

The large Liotia in the centre is Liotia peronii,
the two top ones are Liotina discoidea and
Liotina botanica, the next two are Dentarene
sarcina and L. subguadrata, and the two lower

ones Liotina mavana and L, australis.
[Joyvee Allan, del.

and Tasmania. The very flattened shells
have a peculiar sculpture on their surface,
which when viewed from above gives the
suggestion of spokes in a wheel. Wheel
shells belong to the family Orbitestellidae,
and the species figured is Orbitestella
bastowi from New South Wales, Victoria,
South Australia, and Tasmania.

THE NERITES.
The Nerites are sometimes called
Bleeding Tooth shells because of the

blood-coloured teeth found on some species.
They are a large family of solid shells,
with the main whorl very large and a
columellar deck possessing teeth of variable
strength and size. The deck-like structure
is either smooth, or is ornamented with
pustules or ridges. The shells also have a
calcareous spiral or non-spiral operculum,
with teeth on the inner face, one of which
locks into the columellar teeth, thus
inereasing the security of the operculum.
Nerites belong chiefly to tropical and
sub-tropical seas, and although the animals
are aquatic a few can live out of the water.

They are therefore found at varying
depths ranging from above the water line
to shallow water. There are no deep
water forms. They are vegetable feeders
and move above, possibly at night, feeding
on the weeds near rocks and stones.
The main genera of Nerites are Nerita,
a gregarious, littoral genus containing
about two hundred dilferent species, and
Clithon, Swmaragdella and Dostia, some-
times known collectively as Neritina, like

small polished replicas of the genus
Nerita. These are ornamented with a

great variety of black and purple, or
ariegated bands and spots arranged in
an attractive design ; some species have
spines on the shell. Though they are
mostly fluviatile, a few inhabit marine
or brackish water, and others cling to
roots of trees on the banks of rivers or
inhabit the foliage of trees that overhang
the water. Another genus, Nawicella,
contains oblong, limpet-like shells some-
what resembling the Slipper Limpets in
shape. 1t is a South Pacific Island genus,
and specimens have not yet been recorded

from Australia. The species are usually
found adhering to floating sticks and

roots of trees near the water.

Only the well-known species of Nerites
are figured in this article. These are
Nerita polita, the °° bleeding tooth ”, a
thick, smooth, polished shell with faint
growth lines, and varied colour. It may
be grey, flecked, spotted or banded with
white, yellow, orange, red, or black.
Some specimens have the aperture and
columellar teeth tinted orange-red. Owing
to the great variation of colour the species
has been frequently divided into numerous

rarvieties. A smaller species, Nerita
chamwleon, with a few granules on the
columella and plications on the raised

outer lip, is noteworthy because of the
great variation in its colouring and the
low spiral ribs on the shell. The best
known of all the Nerites is possibly Nerita
albicilla, easily recognizable by the rows of
conspicuous tubercles on the columellar
shelf. Nerita plicata, as its name suggests,
is strongly plicate, both on the columellar
and outer lips, with tooth-like folds,
making the entrance to the shell very
narrow. Strong spiral ribs also ornament
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this species, which is whitish or brown,
spotted and streaked with black. A
somewhat similar species is Nerita costata.
The Black Periwinkle, Nerita melanotragus,
is one of the commonest shells on the rocks
in southern Awustralia, where it occurs in
all the States, but especially in New South
Wales. It is a black shell, white within,
but having the edge of the mouth black-

margined. A black patch is also on the
columellar shelf. Numerous threadlike,

purplish, spiral lines, sometimes speckled
with white, traverse the greyish shell of
Nerita lineata, and almost similar raised
lines ornament a more flattened species
with an obtuse shoulder angle, Nerita
planospira.

With the exception of the Black
Periwinkle, all the above Nerites
are found in northern Australia,
ranging from north New South
Wales round to Western Australia,
and measure from less than an
inch to almost two.

The Neritines are much smaller
in size, and very pretty. Three
chosen for illustrating the genus
are Smaragdella pulcherrima,
smooth shining shells, beautifully

marked with longitudinal or
reticulated black lines on a
vellowish  ground, Smaragdella

rangiana, which varies from green
to vellow or rose, and has white
flames and reddish spots arranged
in spiral series round the shell,

Some familiar Nerites.

('lose to the Nerites in classification is
a family of small white shells, reticulated
by spiral and longitudinal ribs and strig,
which is represented in the South Pacific
Islands by one species, Neritopsis radula.
The family is Neritopside, and so far
very few specimens have been found in
Australia.

THE CAP LIMPETS.

The Cap Limpets are very small cap-
shaped limpets, belonging to the family
Cocculinidee.  There are two genvr;{,
C'occulina and Cocculinella, both of which
are found in New South Wales and
Tasmania. The species, of which there
are only a few known, are found in deep

In the top row are Nerita polita,

d Il-(l . Clithon oualaniensis, sm (l()”l, ?ll'a;:::-m;:tn;‘.:ull.;“::'n;‘a:“:t. r:' (?Iliﬁj::ilr:“;nu: ::I l:;:-‘;u:i':ei.d(:il:l::::n‘;:.;;lt-‘llll:
shining, with reticulated or By o e e anoe s A e ety o
longitudinal purple-black Or Dostia crepidularia. In the bottom row are Nerita
reddish lines over the whole plisath ‘Be Melasotsaenssaid y'l}i(::-"f‘.m\'n' n, del

surface, which is generally yellow R

in colour. This is a littoral species, water, sometimes on heavy kelp weed,
inhabiting fresh-water and mangrove and are only a few millimetres long. The

swamps in Queensland and South Pacific
Islands. The other two, pulcherrima and
rangiana, both wander into the sea from
a fresh-water habitat, where they are
dredged in New South Wales, the former
more rarely in Queensland. An entirely
different looking Neritine, Dostia crepidu-
laria, from Queensland, is very convex
and exhibits considerable variation in its
colouring.

more conical shape is exhibited in the
species, Cocculina tasmanica, and a longer,
flatter and very narrow form is Cocculinella
coercita. They are both thin, rarve species,
and are obtained by dredging.
SUGAR LIMPETS.
Sugar Limpets are limpet-like shells
with their surface sculptured with radiating
lines or cancellations. The species usually
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have a brownish, sometimes very
brown, epidermis, which may be very
close, or prolonged into close-set long
hairy grow ths, especially conspicuous along
the margin of the shell. These limpets
form the family Phenacolepadidze, and are
distinguished from the true limpets by
the position of the apex.

Figured in this article are Phenacolepas
cinnamomea, half an inch in length and
found in New South Wales and Queens-
land, and Phenacolepas crenulala, cream-
coloured with strong, hair-like light brown
epidermis round the edge, and conspicuous

dark

ribbing. This  species comes from
Queensland.

The first shell in the
row respectively is
namomen and Phenacolepas
both Sugar Limpets, In the upper row,
the second shell, with its upper view
immediately below it, is the Cap Limpet
Coceunlinella coercita, and by its side
another Cap Limpet, Coccenlina tas-
maniea. The remaining Limpet is
Chiazacemea diminuta,
[Joyece Allan, del.

and lower
cin-
crenulata,

upper
Cinnalepeta

TRUE LIMPETS.

The Limpets are bowl-shaped and conical
shells which vary considerably in shape
and height according to their age and
environment. For this reason they are
a particularly difficult group for the
scientific worker to identify. When the
animals are crawling about it is quite
easy to see the head with its mouth and
pair of tentacles and the mantle lining
the shell. Limpets live on rocks between
tides and highvr, where they are sedentary,
moving only in search of vegetable food,
which 1h(=y rasp from the rocks with thelr
toothed radula. Some are even found on
seaweed, but wherever they are they can
cling so firmly to their base that it is
extremely difficult to move them.

Several families compose the limpets,
the chief of which in Australia are the

Patelloididee and Patellide, and in these
are many species. Only a few of the
common ones are figured.

The chief difference between the two
families mentioned above is anatomical.
The animals of the former have a free
branchial plume on the left side above the
neck. The shells can be distinguished by
the more or less distinct border on the
inside of the aperture, by their texture,
and the fact that they are never iridescent
within. Among the genera in this family
are Patelloida, thick por(-ellcmeoub shells
with radiating ridges having a tendency
to develop seven larger than the others,
examples of which are Patelloida alti-
costata, ranging in its distribution from
Tasmania, south Western Australia to
southern Queensland, and Patelloida (Col-
lisellina) saccharina, from tropical northern
Australia, a form with high ribs and an
entirely white interior with a black and
yellow margin, or variously marked ;
Asteracmea, minute translucent shells, often
with radiating pink bands. Two New
South Wales species of Chiazacmea are

ficured here, namely inradiata, a very
common form recognized by the cross

pattern of brownish rays, and diminuta.
Naceula, a genus introduced for a small,
hyaline shell with an anterior apex, is
Jeplebented by the species parva from
South Australia. Notoacmea is distin-
guished from the other genera by the
shell.s having the inner layer thin and
transparent dlld the outer, when present,
more shelly ; the radular teeth are also
different. The species of Notoacmea figured
is petterdi, from southern Australia ranging
up to southern Queensland.

In the other family of Limpets, Patellida,
the shells are also cone-shaped, but have
no distinet internal border, and the gills
are replaced by a row of branchie set
in a ring between the mantle and the
foot of the animal. The lining of the
shell is sometimes almost translucent and
iridescent. To this family belong the
commonest limpets found round Sydney,
notably Cellana tramoserica, the colour of
which varies from reddish-brown with
white rays to yellow with blackish-brown
rays and the interior yellow. It also
occurs in other southern states of Australia.
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Paf-ella-na-fr p("i’plf’-al‘.a, a very well known stony operculum, which belongs to the
and easily identified species from all family Trochidae. It is dredged in Queens-

southern Australia, has eight conspicuous land. The other species is Collonista
costulosa, a small heavily sculptured shell

The very minute Limpet in the middle

of the row, with its side view above,

is Naccula parva. On the left of it the

cross~-miarked Limpet is Chinzacmea

inradiata, and to the right of it,
Notoaemen petterdi.

[Joyee Allan, del.

star-like rays with a reddish line running
down the centre of each. A more thickened
species, Patellanar squamifera, is radiately
ribbed and ridged, the ridges scaled. The
shell is whitish, tinged with grey-black,
and the interior is bluish-white. The
species oceurs in southern Australia

generally. The largest of all the Australian Eimpets WThe “exyBlarge Jomel ta Nihe
. MR * : " entre i tells aticostata, : the
limpets is I’a_tcila laticostata from sm.n.-h- amall o{u:e to the left of It in Patelloida
west  Australia, which is almost four yaceharinig RS the S tog TOV, | Rre
: Patellanax squamifera and Patelloida
mches long‘. alticostata. The twe bottom Limpets

are very well known forms, Patellanax
perplexa and Cellana tramoserican.

Two small shells are included here, TTonae Altn: dol
though they belong more properly to the
group treated in the previous article. Wwhich lives in numbers under stones on
These are Aleyna australis, a small coral reefs in Queensland. This species
shell like a Phasianella, but with a tooth is placed in the Twrbinide on account of
on the inner lip, and a horny instead of a the stony operuclum.

Among recent visitors to the Museum Dr. Cecil J. Hackett, University of
was His Imperial Highness Prince Kuni Adelaide, who is studying certain diseases
of Japan, accompanied by Lieutenant- ¢ the hone from which Australian

Commander S. Asamo and Mr. K. Murai, PR G R IR
Japanese Consul-General. Prince Kuni P0riglnes Suller, has recently examin

is particularly interested in fishes and our collection of aboriginal skeletons in
shells. He inspected some of our exhibits connection with his researches.
and was provided with literature on Se3o oty ;
: : Sir Edward Samuel, Baronet, of London
Australian mollusca. : st e b
Dr. Jiri Baum of the National Museum,
Prague, Czechoslovakia, who, accompanied
b A : ¢ o ‘ -3 o 0 r:l T = . - . Y
. J\.Iadame _B'au'm, is making a caravan Other visitors indude Weotessar J. L
trip in Australia in order to collect insects, = s ‘.
Shellshear, of the Chair of Anatom

spiders, and other specimens, spent some ' . . _
time at the Museum identifying his University of Hongkong, and Mr. M.

specimens by comparison with types and Curtler, University of Virginia, who 18
named material. specially interested in ornithology.

has recently paid several visits to the
Museum,
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