












The eggs develop within the capsule until the
larvae have acquired three pairs of setiferous
segments; then they leave the tube. At a tem­
perature of 21 ° to 23° C. the development of
P. ligni under laboratory conditions varied from
4 to 8 days. Larvae of P. websteri (fig. 383) also
have three setiferous segments. According to
Hopkins (1958), planktonic larvae, presumably
P. websteri, occur in Louisiana waters througbout
the year; eggs were found in the tubes wben
water temperature ranged between 12° and 18° C.

Tbe duration of the pelagic life of either species
of Polyrkra is not known. Tbe planktonic larvae
grow and develop additional segments before they
settle on the substratum. Since the largest
P. websteri worm found in plankton had 17 seg­
ments and the smallest found on oysters also had
17 segments, it is probable that this species settles
at that age. The appearance of young P. Ugni at
an early bottom stage is shown in fig. 384.

The larvae of P. websteri settle on the rough
exterior surface of young oysters and make shoe­
shaped burrows near the extreme edge of the
valves. As the worm grows it enlarges its burrow.
The process of excavation is probably chemical,
apparently similar to that described by Wilson
(1928) for P. hoplura and by Hannerz (1956) for
P. ciliata.

The tubes of P. ligni are made of mud particles
beld together by mucus secreted by the antennae

and the body surface. Ciliary motion alon!!: the
ten tacle grooves serves as an eflicien t mud-gather­
ing device. Experimental evidence shows that if
the lumps of mud are too large or if particles con­
sist of the finest sand or foreign materials such as
corn starch or powdered glass, the ciliary motion
is reversed and the material is rejected. These
laboratory observations prove that the worm is
capable of selecting the substances needed for the
building of a soft tube.

The tube inhabited by the worm, whether U­
shaped or straight, is lengthened by the worm at
both ends. To accomplish this P. ligni reverses
its position in the tube by folding itself halfway
and sliding over its own ventral side. The
process, frequently observed in the Woods Hole
laboratory, is accomplished with great speed and
remarkable ease.

The amount of mud which P. ligni can accumu­
late in the formation of their tubes is astonishing.
A sample collected on June 8, 1944 from the tidal
flats of Delaware Bay contained about 430 closely
packed worm tubes per square inch of mud area.
They all lay nearly perpendicular to the surface.
A cubic inch of the washed and dried sample
weighed 20 g., of which 12.8 g. consisted of mud
with the balance made up of sand, empty shells,
and organic matter. On this basis it is estimated
that the worms gathered 4.9 pounds of dry mud

FIGURE 381.-Photograph of an adult C. virginica from Matagorda Bay, Tex., heavily infested with D. smithii. The
outer layer of the shell was chiseled off to expose the oavities.
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FIGURE 382.-Photograph of live P. ligni lying quiescent inside a glass tube. Dorsal view.

FIGURE 384.-Young "bottom stage" of P. ligni Webster.
Modified bristles from fifth segment at left, and ventral
hooded crochet at right. From Fauvel, 1927.
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observations, 20.9 percent of the oysters growing
on the hard surface of tidal flats are infected, and
the percentage increases to 51.9 on soft, muddy
bottoms above low-water mark. There is no
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per layer of surface 1 square foot in area and 1
inch deep.

Since P. websteri is confined in oysters to mud
blisters and does not come in direct contact with
oyster tissues, it causes no visible injuries. This
view is corroborated by the observations of
Loosanoff and Engle (1943), who found that
oysters heavily infested with P. websteri and grown
in trays above the bottom were in excellent
condition.

However, personal observations made in Seaside,
Va. and in Texas bays convinced me that oysters
heavily infested by mud worms (fig. 385) are
usually in poor condition. This opinion is shared
by Lunz (1940, 1941), who calls the mud worm a
pest in South Carolina oysters. According to his

FIGURE 383.-Drawing of newly emerged larva of P.
websteri viewed alive from the dorsal side. From
Hopkins, 1958.
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FIGURE 385.-0yster shells with mud blisters made by P. websteri from the grounds at Assateague Island, Va.

evidence, however, that infestation by the mud
worm constitutes a serious menace to the oyster
population.

Oyster Crab

Several species of the large family Pinnotheridae,
commonly called oyster or pea crabs, are associated
with oysters, mussels, and other bivalves. The
adult females have been known since ancient
times and were first described by Aristotle. The
males of the American species, Pinnotheres ostreum
Say, are much smaller than the females and are
rarely seen. Usually one or two adult crabs per
oyster can be found, and the percentage of
infestation varies from zero in some New England
waters to about 77 percent in New Jersey. The
latter figure, quoted from Christensen and
McDermott (1958), refers to the "invasion" of the
oyster crab on certain grounds of Delaware Bay.
The oyster crab is also abundant in Virginia
waters, where its life history has been studied by
Sandoz and Hopkins (1947). Some oysters con­
tain a surprisingly large number of these crabs;
the maximum reported in a seed oyster was 262
(Stauber, 1945).

FACTORS AFFECTING OYSTER POPULATIONS

Larvae of the oyster crab are pelagic until late
summer. At this time larval development is
completed, the first crab stage is reached, and
the small crabs invade the mantle cavities of
oysters. At this time the carapace width of the
young crabs ranges from 0.59 to 0.73 mm.

The female crab may be found in various parts
of the water-conducting system of the oyster, but
settles chiefly on the surface of the gills, in the
promyal and suprabranchial chambers, and grows
with the growth of thp, host. The males are not
permanently attached to their host and may
leave to enter other oysters for copulation.

For many years the oyster crab has been
considered an innocuous commensal; however, the
female crabs which have settled on the oyster
erode its gills and impair their function. More
serious lesions may develop and cause leakage of
water from the water tubes, which further reduces
the efficiency of the food collecting apparatus and
of the gills. Rapid regeneration of the damaged
gills probably saves many oysters from death,
but interference with the normal gill functions
causes a relatively poor condition in many infested
oysters.
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Spirochaetes

Tissues of oysters are often infected by spiro­
chaetes which may be found in the stomach,
crystalline style sac and in the gonads after
spawning. Dimitroff (1926) identified 10 species
and found that 91 percent of the oysters sold in
Baltimore, Md. were infected. He reported the
following species: Saprospira grandis Gross; S.
lepta, S. puncta; Cristispira balbiani (Certes); C.
anodontae Keysselitz; C. spiculifera Schellack; C.
modiola Schellack; C. mina; C. tena; and Spirillum
ostrae Noguchi. The species are harmless to
oysters and man.

Perforating algae

The empty shells of oysters and other mollusks
found on tidal flats and on the bottom are fre­
quently perforated by various algae. Bornet and
Flahault (1889) gave a detailed description and
illustrations of several species, some of them also
found in the carapaces of crabs. Live mollusks
do not escape the attacks of perforating algae.
O. edulis of various ages living in the channel of
Saline de Cagliari, Italy, were found to be infested
by three species: Hyella caespitosa Bornet and
Flahault; Mastigocoleus testarum Lagerheim; and
Gomontia polyrrhiza (Lagerheim) (Agostini, 1929).
The algae penetrate the periostracum, then spread
across the prismatic layer, and form branching
threads in the inner layer of shell. Apparently
the growing tips of the filaments dissolve the
calcium carbonate of the shell and make possible
the expansion of algae which, in severe cases of
infestation, spread through the entire valve and
become noticeable by the greenish color of the
valve's inner surface. The color cannot be rubbed
off the surface since the alga is separated from the
oyster and does not come in direct contact with
its body. The algal filaments can be studied on
fragments of shell or after decalcification in acid.

Gomontia polyrrhiza, continuously distributed
along the Atlantic coast, has been reported from
North Carolina and Connecticut, to NewBruns­
wick, Canada, growing in empty shells along the
shores and occasionally found in live Spirorbis
and barnacles (Taylor, 1937).

Live oysters infested with perforating algae are
occasionally found in shallow bays and estuaries
of Cape Cod. The inner surfaces of the valves
are bluish-green. At Woods Hole I saw under a
microscope a network of perforating algae re­
sembling Gomontia and probably mixed with other
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species. The plants have not been positively
identified.

Perforating algae do not appear to be harmful
to oysters. Continuous growth in empty shells
accelerates the disintegration of the shells and
the return of calcium salts to the sea.

Fouling organisms

Many sedentary marine organisms use oyster
shells as a convenient place to attach, either per­
manently or temporarily. They do not penetrate
the shell nor do they inflict any direct injury on
the oyster, but they do compete with it for food
and space and sometimes smother the oyster by
their accumulated mass. The most conspicuous
among them is the American species of slipper
shell, Orepidula jornicata (L.), which received in­
ternational notoriety because of the havoc it
caused for oyster growers in Europe.

Various species of Orepidula are very common
gastropods found attached to hard objects near
or below low water. O.jornicata does not present
a problem to oyster growers in the United States,
although sometimes in certain estuaries, as in
Cotuit Bay, Mass., it becomes a nuisance because
of its extraordinary abundance. Slipper shells
settle on oyster shells and tend to form a spirally
curved chain of individuals, the sexes of which
change from female to male (fig. 386).

The lowest and, therefore, the oldest members
of the chain are always females. The uppermost
are males, and those between the two extremes
are hermaphrodites, which undergo changes from
female to male. To the biologist the species is of
interest because the alteration of sex which takes
place in this mollusk offers an excellent opportu­
nity for experimentation. Grounds heavily in­
fested with Orepidula are, therefore, of great value
as a source of material for marine biological lab­
oratories. Oyster growers do not share this en­
thusiasm because the presence of large numbers
of unwanted slipper shells requires additional
work in cleaning the oysters before delivery to
market.

On many occasions O. jornicata has been intro­
duced to Europe with the shipment of live oysters
from the Uriited States. It has established itself
in Essex, Northumberland, Falmouth, England,
and in South Wales. In 1929 the first specimens
of C. jornicata were noticed in the Oosterschelde,
Netherlands, and in 1932 to 1933, according to
Korringa (1950), the situation became alarming.
The mollusk spread to the German and Dutch
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