


CHAPTER 12

Freshwater Pear! Mussel (Hyriopsis schiegelil)

Cultured freshwater pearls are small in size and irregular in shape when com-

pared with cultured marine pearls. However, since their color, luster and shape are
similar to those of narural maririe pearls, they are desirable for making into jewelry
(Fig. 12.1).
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Fig. 12.1 Freshwater pearl mussel ( Hyriopsis schlegelil).

Characters of Freshwater Pear]l Mussel

Class: Pelecypoda

Order:  Palecheterodonta

Family: Unionidae

Maximum size: 235 mm in shell length, 130 mm in shell height and 58 mm n
shell width.

Biologicall minimum size: 100-110 mm in shell fength.

Commercial size:  Above 100-130 mm in shell length.

Color:  Quter surface of the shell is dark greay and inner surface is a pearly
color,

External characters: A thick shell of almost rhombic shape with decorticated

umbo. A ridge extending from umbo to postero-ventral side of the shell. Fine con-
centric ornaments and shallow, wide furrows on the shell surface.

E.

Life cycle and ecology (Fig. 12.2):

At one time, freshwater pearl mussels inhabited only Lake Biwa in central Japan.

The mussel now inhabiss Lake Kasumigaura after transplantation from Lake Biwa.
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The habitat of the musse! is shaliow water with a silt bottom, less than 10 m deep ip
Lake Biwa and 2.5-35,0 m deep in Lake Kasumigaura.

Spawning of the mussel takes place from April to August. The peak of the spav .
ing season is in May and June when the water temperature is 20-23°C. 1n the
female, the ripe eggs pass from the ovaries to the suprabranchial chambers ang
there are fertilized by sperm discharged from a maie and brought into the femg)e
together with water. The number of eges kept in one female is 400,000-500,000
The eggs attach by mucus in the water tubss of her gills, which enlarge to become
brood chambers (marsupia). After 9 days at the water lemperature each egg
deveiops into a minute larval glochidum, 0.3 mm wide, with two valves closed by ap
acdductor muscle, and a long larval thread. They are shed into the water through the
female’s exhalent siphon, are scattered by the water current. They can open or close
their sheils but cannot move independently. Glochidia clamp to the gill ilaments of
fishes, being carried in the respiratory water of the latter. In a few hours, they are
covered with capsules formed by the host’s epithelium, The parasiic larvae feeq
and grow by absorbing nutrients from the host’s body fiuids and spend a parasitic
life for 16 days at 20°C. At the end of the parasitic life, the voung mollusk opens
and closes its valves, extends its foot, and escapes o the bottom to become free-liv.
ing. The mussel attains sexual maturity at 4 years when the shel! length becomes 10-
1T cm. The tongevity of the mussel sometimes exceeds 40 years.

12.2° Present Status of Freshwater Pearl Culture in J apan

Freshwater pearl culture is practiced only in Lake Biwa and in Lake
Kasumigaura (Fig. 12.3). In 1935, commercial production of freshwater cultured
pearls began in Lake Biwa. Production was interrupted by the outbreak of World
War I1 but was resumed in 1946, Pearl production in Lake Kasumigaura began in
1963,

The annual production of the freshwater pear] rose from 4.0 tons in 1967 to 7.2
tons in 1971 and 1972 but dropped off gradually to 5.6 tons in 1977, From 1977 to
1984, the annual production fluctuated around 6tons but started to quickly
decrease from 1985 to less than 1 tor in 1989 (Fig. 12.4}. The main reasons for the
quick decrease were decrease in culture ground due to pollution of the lakes and fast
development of freshwater pearl culture in China. Production in 1989 was (.5 ton
in Lake Biwa and 0.4 ton in Lake Kasumijgaura. The total area of 70 culture farms
was 100 hectares in Lake Biwa and 6 farms totaled 4 hectares in Lake Kasumigaura
in 1989,

The color and shape of the freshwater pear! are similar to the once world-famous
Persian Gulf natural pearl. After extinction of the industry in the gulf, a con-
siderable portion of the Japanese cultured freshwater pearls was exported to the
Middie East as a substitute for the natural pearis.

The price of the pearls was about US$2,000 per kg in 1989, In that year, 4 tons of
freshwater pearls were exported, earning US$8,000,000.
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12.3  Freshwater Pear] Culture Techniques

See Fig. 12.5.
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Fig. 12.5 Process of freshwater pearl culture.

12.3.1  Acquisition and pre-operation culture of mother mussels

The supply of mother mussels depends exclusively on availability in nature.
Mussels are caught by the use of a dredging net. Artificial seed production of
mussels and the stocking of the seeds in lakes is carried out only on a limited scale in
Lake Biwa. Mother mussels of 1013 cm in shell length are best for nucleating opera-
tions and are traded at the highest price. The price of mother mussels has risen
sharply in recent times due to a decrease in availability in nature. The fishing
season, minimum size of the mussel, fishing hours, mesh size of the dredging net,
and tonnage and power of fishing boats are strictly reguiated by local governments
to sustain the resources,

Mother mussels are sorted 1nto two groups, mussels to be operated upon, called
operation mussels, and those 10 be sacrificed, calied cell mussels. They are cujtured
until the time of operation either by direct scattering at the preoperation culture
grounds or by the hanging method. Three to five mussels are scattered per m* of
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lake bottom or 12-15 mussels are placed in a 30 cm? basket and hung at a density of
3-3 baskets per m2. The period of pre-operation culture is 1-3 years.

12.3.2 Operation

One day before the operation to implant mantle pieces, the mother mussels are
taken from the pre-operation culturing grounds to the operation house. After
washing, the operation mussels are piaced ventrai side up in a shallow basin filled
with water. Cell mussels are kept in a basket. Usually, two cell mussels are sacrificed
for every three operation mussels. The room temperature of the operation house
should be warm so the mussels open their valves easily, making the operation easier.
Operations are performed between October and Aprit when the marsupium is not
yet formed in the mussel. Freshwater pearls are produced mainly by non-nucleated
operations. Nucleated operations are practiced only on a limited scale. Pearls pro-
duced by non-nucleated operations are irregular in shape.

The cell mussel is opened by cutting the adductor muscle. Then the mantle of the
cell mussels is cut off in a strip about 0.5 cm wide and 7.0 cm long, which is then cut
into small square pieces, 0.5 cm by 0.5 cm (Fig. 12.6). The valves of the operation
mussel are opened 1-1.5 ¢m wide with a shell opener and a wooden plug is inserted
to keep the valves open. By pushing the visceral part and the gills aside with a
spatula, the inside surface of the mantie of the operation mussel is exposed. Smail
holes are made on the surface of the mantie with a special apparatus that resembles
a needle (Fig. 12.7). Care must be taken not to pierce through the mantle. A mantle
piece previously prepared from cell mussels is then picked up with a small hook and
put in a hole. The mantle piece must be inserted so that the shell side faces the inside
of the operation mussel. The locations for inserting the mantle pieces are shown in
Fig. 12.8. In an operation mussel of 10 ¢m in sheil lengzh, 20-40 mantle pieces are
used. The mantle piece placed in the hole of the mantle gradualiy forms a pear! sac,
which excretes pearl substances and forms a pearl inside. In the case of nucleated

Fig. 12.7 Puuing the mantle picce
in an operation mussel.

Fig. 12.6 Taking the mantle strip
from the cell mussel.
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Fig. 12.8 Locatons for inserting mantle pieces in an operation mussel,

operations, a nucleus and a mantle piece are put together in the hole so that the
nucleus and the mantle piece firmly contact each other. The mantle piece forms a
pearl sac around the nucleus and accumulates pearl substances on the surface of the
nucleus. Post-operative mussels are again placed ventral side up in a shallow basin
filled with water and then are temporarily hung in clean water for a short period
before being transported to the culturing grounds.

12.3.3  Calture of post-operative mussels

The post-operative mussels are transported to a pearl farm in the lake and
cultured by the hanging method (Fig. 12.9). At the pear! cuiture grounds, bamboo
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Fig. 12.9 The hanging methad of freshwater pear! culture.
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poles are fixed vertically on the bottom at 2 m intervals. Other bamboao poles are
tied across these poles horizontally 4050 cm above the water surface. The mussels
are placed in nylon bags or baskets and hung at a depth of 30-60 cm from the
norizontal bamboo poles. The hanging depth should be shallower in summer and
deeper in winter. Ten to twenty mussels are usually cultured per m?. These mussels
are cultured for 2 to 3 years before the harvest of pearls. Cleaning of the mussels
and baskets and maintenance of the bamboo racks are necessary during the culture
period.

12.3.4 Harvest, polishing and sale of pearls

Pearls are collected either by crushing the mussels or by taking out pearls one by
one from the pearl sacs while keeping the mussels alive. The latter method is more
commonly practiced nowadays to save the mother mussels, which have dwindled
considerably in nature. Two to three years must pass before the mussels can be
operated on again. Collected pearls are washed with salt water and polished with a
soft cloth.

Pearls are bought by buyers at auctions and undergo an export inspection. They
are then exported abroad, with the U.S.A. being the largest importer followed by
Switzerland, Germany and Hong Kong in that order in 1989. A small quantity is ex-
ported to Southeast Asian countries for medicinal purposes.
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