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in law enforcement work the plane iz one of the most important
s of equipment you ean purchase today, not so much from the
noint of arrests but the psychological effect of any aircraft in an
rea will make a vielator stop to think, “Is that the Game & Fish plane
flving around up there?” It would be hard to estimate in dollars and
cents the value of the alrcraft in our work.

THE ILLINGIS MUSSEL

By Au C. LormNor
Chief Fighery Biologist
Iliinoig Deparfrpent of Conservalion

At the turn of the century when maussel shells were raw material
for pearl buttons, fishing for freshwager mussely in Jllinois was a big
business, After World War 1T the peayl button wag replaced by plastic,
and mussel fishing doclined, '

Gnea ngain, however, fleets of bosts dredge the river bottoms for
musact shells beenuse Japnn is using the shells for producing cultured
pearls. This s the story of mussel fishing and jty relation to cultared
penrls.

THIE FRESHWATER MUSS%EL

Freshwater mussels or clams live in the bottom muds or in sand
and gravel bars of most streams and Inkes, The mussel’s soft body is
enclosed In a hard hinged shell which opens to let the animal eas,
breathe, and reproduce and which shuts for proteetion, The mussel
maoves by expanding and contracting a fleshy foot that iz extended
through the fower part of the shell and is attached fo the bottom
material of the stream. Two siphons are extended from the top portion
of the sghell; one takes in water, the other expells water and waste
products. The incoming water passes over the gills and mouth to
supply oxygen and food.

The “mantle,” a tissue covering the body of the mussel, produces a
substance ealled naere or “mother-of-penyl” which makes up the hard
ghell. The shells grow larger and thicker eaeh yvear—the rate of growth
depends upon the food supply and gpecles of mussel.

Thiring the breeding season the male mussel discharges sperm into
the water through its exearrent siphon, and the female produces epggs
whicrh Dhecome attached to her gills. Water containing the sperm enfers
the female through her incurrent siphon and passes over the gills.
The fertilized eges develop on the gills for a peried of time and are
then shed inte the water as minute larvae called glochidia, The
glochidin usually attach themselves to the gill of certain species of fish,
and there they live for several weeks as parasites. After the glochidia
develop, they break loose and fall to the bottom of the stream as tiny
mussels to live, feed, and grow to maturity.

There are over fifty major species of freshwater mussels living in
our Illineis waters, About a dozen of the thicker shelled ones are of
commaoereial value,

PEARL BUTTONS

Tn the early 1900°s thousands of mussel boats plicd the Illinois
vivers in search of mussel shells angd freshwater pearls. The shelly
wern used in the manufacture of pearl butions, and the waste portion
of the shell was used for poultry grit. Butten manufacturing from
freshwater mussel shells originated in Burope in 1840. In 1892 the
first pear! button factory was established in the United States, at
Muscating, Towa, by J. ¥, Boepple, g German immigrant. Muscaiine
became known as the pearl buttpn eapital of the world. Most of the
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LIFE CYCLE of {reshwater
mussel includps short stage as
parasitd on fish gill.
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PEARL BUTTON industry once sltmuleled mussel fishing alongpy the
Mississippt and Illinois Rivers, but iniroduction of nlustic butiong brought
Fishing to « standstill after World War I1.

a3

shells caught by Iliinois fishermen were sold in Muscatine. In the
manufacture of butions the bufton blanks were first cut from the shell
with a cylindrical sdw. The blanks were ground to desired thickness,
placed in automatic machines for the facing and drilling of holes, then
polished in tumblers, Next they were praoded and gorted according to
size and design. Sdme were dyed while others were left with their
natural pearl color.

During the peak vears Iilinols nmussel fishermen produced from one
to four thousand tons of shells annunily for pearl button manufacture;
they received an avérage of about fifteen dollars per ton. After plas-
tics were introduced; the demand for shells decreased. Mussel fishing
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came to almost a standstill after World War I In the early days fresh-
water pearls were a frequent prize for the mugsel fisherman, and some
gold for over two thousand dollars.

MUSSEL FISHING

Mussel fishing has changed very little since the twm of the century.
The most popular method continues to be the use of the erowfoot bar.
Mr. and Mrs, Elmer DIl of Mt Carmel are experts in this method of
fishing. Iiimer makes his own woeoden flathottom boats, designed to
carry and pull bars over the mussel beds. The crowfoot bar, or brail,
conxints of either an won pipe or a 2 x 4 plede of lumber about fourteen
to sixteen feet in length. Gangs of erowfoot hooks are attached to the
bar about four jnches apart along its entire length. The erowfont iz a
special handmade hook with fouy prongs bLound together by a wire
spiral or by a twist. Three or four of these hooks are attached to the
bar in a gang by wire, chain, or twine, Some fishermen prefer six or
more hooks in a cluster attoched to the end pf a small length of chain,
Two crowloot hars are worked on ench boat, mnd a bridle ropa for
towings is aitached near both ends and jn the eentor of the har, Two up-
right notehed wiandards on ench aide of the boat hold the bars when
they are notb in the water,

The fisherman uses o “mule” as an underwater sail to pull his boat
fmd hae over the museel bed, This mule consists of a Trame with heavy
canvas or a Iarge plywoeod board nailed to it. Guide ropes are fastened
to the mule in order fo control its pulling power in the water.

The crawloot bar is placed in the water from the bow of the hoat
with the bridle rope attached to o special holding device on the bow.
The mule i dropped into the water from the stern. When the current
strikes the broad surface of the mule, the boat arnd crowfoot bar are
puiled over the bed. Mussels lie in the sand or mud facing upstream
with their shells partially open. As soon as a hock touches the body
of one of them, the mussel cleses its shell on the hook. After combing
the mussel bed, the bar ig raised and placed on the standards, and the
shells are yemoved. The desirable shells are thrown into the bottom
of the bont, and the undesirable ones are put back into the water. The
fisherman then raises the mule and heads upstream to begin another
drift over the bed.

Elmer Dill’s fishing day beging at dawn when he cruises the Wahash
to a mussel bed which he had found previously. Other fishermen may
be on (he snme bed, but usually a bed is several hundred yards or sev-
ernl miles Tong, bip enough to accommodate more than one boat, As the
mule pulls the boat downstream, Elmer repairs the crowfoot hooks that
have been damaged on a previous run, He fishes the bed all day and
may harvest from a few pounds to perhaps 3 ton of sheils. At the end
}c:f the day he returns to shore, sacks up the shells, and takes them

ome.

The next morning, while Elmer drifts over the mussel beds, Mrs. Dill
“cocks out” the shells, Water is poured into a large metal vat, the
shells are dumped into it, ‘and it is covered with burlap, A fire is
kindled under the vat, and the water boils and steams open the shells.
After about twenty minutes the shells are cooked enough for removal
of the mussel meat,

The cooked shells ave placed on a sorting table, and Mrs, Dill and
her family remove the mussel meat and spré the shells by species.
They search the meats for valuable pearls, pearl baroques, pearl slugs,
rose bud pearls, turtie back pearls, pearl spikes, and button pearls. The
mussel meat is stored in containers, left to ferment, and later is sold
as catfish bait 1o commercial fishermen,

Because the Dills are also buyers, they will cook out shelis for other
fishermen or buy cleaned shells. The price waries depending upon the
kind, size, and thickness of the shell. The maple-leaf-mix-variety, which
include the monkey face, warty apd pimple back, pig tece, maple leaf,
and niggerhead shells brought as puch as fiye hundred dollars per ton
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MUSSEL FISHERMAN vepairs erowfect hooks and straightens lines

while fishing along the Wabash, Note “mule,” attached to stern of boat,
which acts s underwhter sail,

paid in 1966. The washboard and buckliorn shells brought a lower price
with a maximum of about one hundred dollars per ton paid in 1966, The
three-ridge shell brofght about three hundred dellars per ton. These
are the prineipal shells of commercial value at the present time.

Elmer Dill has hid shells sorted into bins. When he has accumulated
a large supply, he contacts an exporter who picks them up and trans-
ports them to his place of business. The exporter then grades the
shells for size and kinds, sacks them in two hundred pound baps, and
trucks them to New Qrleans where they are placed abourd Japaunese
ships for shipment to Japan,

In midswnmmer, when the water levels on the Wabash are loo low
for the une of the crowfoot bar, fishermen wade the shallows and hand-
pick the mussels. Dhving suits are offen used to hand-pick the deep
water areas.

Shellers on the Mississippl and Hlineols rivers use larger hoats and
lenger and heavier ervwfoot bars than the Wabash fishermoen., Some-
times two bars are dragped over the mussel beds by an outbourd motor
rather than by a mule. Becenuse the water is usually deep, pewer
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winehes ave ofton used Lo pull the bars to the surface, and some fisher-
moen put wheels on their bars to keep them off the boltom while fishing.

These big viver fishermen employ a hand dredge (digger or rake)
which was first used on Peoria Jake in 1914, This is & flat, triangular
stoel hoop on o sixteen to twenty foop wooden handle. The bottom edge
of the frame has pointed stee] tecth, A long two-inch mesh net bag
trails from the rear of the hoop, The dredge s set on the bottom of
the streamy dirvectly behind the stern. As the boat moves upsiream
over the mussel bed, the fisherman maintaing steady pressure on the
dredge so that it will stay on the bottom and scoop up everything in
its path. A rope attached to the bow of the boat by a boom puils the
dredge with the boat, The lone fishermun mpy attach the outhoard

g

e

;?:

FIFTY MAJOR species of freshwater mussels live in Ilinois woters but
only about ¢ dozen are of commercial value.

motor handle to his leg while operating the dredge so that he ean
control the boat’'s direction. When a run hng been made over a mussel
hed, the hont iz turned to help bring the dredge to the surface with
its entoh.

A larger version of the dredge with a steel frame and wire netting
is dragped over the bed by an outhoard motor and ig pulled to the
surface by n power winch, Some fishermen have tried power-driven
dredpes with eonveyor belts and suction devices to harvest shells.
Usually these types of rigs are too expensive to warrant their use.

Most Illinois and Mississippi River fishermen do not process their
own shells, but sel} them alive to a huyer who yses mechanically driven
meat sorters in which the cooked shells are plgced in a perforated re-
volving drum to separate the meat from the shells, As the shells
tumble in the drum, the meats £all through the holes, and the shells
spill onto a conveyor belt.

In 1965 three rivers—the Wabash, Illineis, and Mississippi-—pro-
duced 2,259 tons of shells. The Wabash prodiiced the most valuable
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shells with 919 tons valued at $240,000; the Ilineis, 1,159 tonsg valued
at 275,335; the Mississippi, 181 tons walued =zt $11,765.

Mussel fishing has been revived in Ulineis during the Iast four
years, After World War II the big harvest for the cultured pearl
indugtry wag in the Tennessee Valley river system but, due to over-
fishing, the indusiry moved north.

THE ADVENTURE OF THE CULTURED PEARL

Kokichi Mikimoto of Japan developed and obtained a patont on
artificinl pearl eulture in 1012, He cxperimented with many types of
material to produce cultured pearis but found that the freshwater
mussel shell produced the best kernel €nuclens) {or high quality eulture
pearls. These were best because the neere {(mother-of-peart) from the
oyster adhered to this nucleus better than any other material. Since his
discovery Japan hag heen the leading country in producing cultured
pearls.

When Hlinols mussel shells arrive in Japan, they are sent to fac-
tories where the thickest portion of the shell is cut inte strips; these
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ELMER DILL and son, with eetel of mussels from the Wabash River.
Dil, of Mt Carmel, beging day at dawn and fishes all dey and may
havvest from a few pounds to g ton of shells.

strips, into cubes, The cubes are gonverted to round pellets by using
grinding stenes and a sand slurry. The pellets are polished with
Jewelers rouge In special rogating polishing olates and tunmblers, The
finished pellets are examined for fmverfections, and the perfeet peollets
ara then sold to peurl farmoervs. The size of the pellet will determine
the siza of the pessl produced. A ton of shells will produce forty to
sixty pounds of pellets that can be used in 'the pearl industry. Most
of the persons working in the pellet factories are women.
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PEARL FARMING

There are about five thousand pear! farmers located in southemn
Japan where the Japanese pesrl oyster is found.

The.pearl farmer obiains his oysters by sending girl divers to collect
three-year-old oysters, or he may use special cages or straw ropes
suspended from rafts to eapture the “spat” (larval oysters). The spat
arve placed in rearing cages until they ave one year old, and then the
oysters are placed in shallow water over rough bottoms to grow for
t}wo more years. During the third year the oysters are collected by
divers,

Girls dive o the bottom, colieet a small hand net full of oysters,
bring them to the surface, and empty their nets into tubs. When the
tubs are fuli, they are emptied into boat fenders.

The “mother oysters,” which are used for pearl culture, are wedged
open and kept in containers filled with sea water Fach one ig then
placed in 2 special holding device while the nucleus is heing inserted.
Traimed gils make an incision in the foot portion of the eyster and
place the nucleus in the incision with a picce of living mantle tissue
from another oyster. Depending upon the size of the oyster, more
than one nucleus may be inserted into a single oyster. The living
mantle tissue first forrhs a sac around the nucleus and then eontinues
to lay coatings of nacre around the nunleus.

About fifty oysters with their inserfed nuclei are placed inte a wire
cape which is hung from large bamboo rafts floating in the bays of
southern Japan. Periodically the baskets are removed to inspect the
oysters and to remove barnacles and possible parasites. The mother
oyster remaing in the cage from one to five years before the cullured
pear! is harvested; three vears fs about the average length of time
required to produce & cultured pearl. About 0.3 millimetler of nnere
ig deposited each year on the nucleus,

Al the proper time; usually from DQetober te January, the oysters
are removed from the cages and fhe culturved pearls removed, The size
of the pearl produced depends upon the size of the introdueed nuclous,
the duration of the growlh perivd, and the vitality and age of the
oyster.

"The pearls arve graded and sorted according to size, color, and lustre.
At a winter auction buyers from all ever the world bid on the pearls,
which are exported to wvarious ecountries throughout the workd In
1965 fifty-five million dollars worth of cultured penrls were exported
from Japan, the United States being the chiel buyer, followed by
Switzerland and West Germany.  This was 379 of the total value of
all Japanese marine products exported.

There are artificial pearls on the market today that closely re-
semble cultured pearls. However, they are inexpensive glass or plastic
beads which have been painied with a paste made from fish scales,

One-third of the cultured pearls produced in Japan foday have
their origin from Wabash River mussel shells. This river currently
produces the most valuable shells in the United States. There are only
two places in the workd that have suitable freshwater shells for pro-
ducing cultured pearls; one is the Mississippi River Valley, amd the
other s a river system in Red China, Presently Japan purchases
all of its freshwater shells Trom the United Stoates.

The cultured pearl iz o unique and valuable gem. The simple siring
of cultured pearls which adorn milady's neck is the product of Qriental
ingenuity and patience,
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HARVEST OF
MUSSEL SHEWLS
PNILLINGS
FOR 1965

INSPECTING for impeyfect pel-
lets,

SHELL STRIPMS are cut in CUBES are ground into pellets.

onlbes,

st B, AR,
PELLETS are finely polished.

FRESHWATER MUSSELS from the Wabush River are shipped to
Japan where thickest portion of skell 4s cuf inio strips, then cubes.
Afler eubes have been ground into vound pellets they are polished and
ready for insertion idnto oyster us kernel, or nucleus, of cultured pearl.
One-third of the eultured pearls produced in Japan have their origin from
Wabash mussel shells.
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CULTURED
PEARL
FARMING

FAR FROM the sycamore-lined Wabash, in southerrn Japan, pearl form-
erg send girl divers to boltom to collect threc-year-old oysters. Nucleus
made from freshwater mussel is inseried in foot portion of oyster, and
oyater is placed inte wire cage which hangs from large bambeoo raft.
The “mother oyster’” remains in coge from one to five years defore
enagh nacre is deposited fo forne enlfured peart,
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