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SHIPWURIS AND OTHER :L.IME (ORERS

By Paul S. Galtsoff, Biolo7ist,
In Charge of Shellfish Investizations
Division of Fishery Biology

SHIPWOR O

Classification and distribution.-- The shipworm is a mollusk belonging
to the class Pelecypoda, which includes taose forms that have bivalve
shells, such as oysters, clams, and wussels. In appearance the shipworm
differs greatly from the more familiar mollusks of the same class because
the two valves of the shell are reduced to a puir of small plates at one
end of a long, wormlike body. Formerly most iniestations of shipworns
were believed to be caused by one species, Teredo navalis, a member of
the family Teredinidae. Althougzh Tersdo navalis is quite widely dis-
tributed, it is now known that there are a great many additional species
of shipworms that occur in different ports of the world., Each species
has its definite geographical range.

Description.-- The general appearance of the shipworm, and its super-
ficial resemblance to the cormon worms, caused early students to e misled
and fail to recognize it as a mollus}.. Fundamentally the shipworm is built
along the same lines as a typical mollusk, but parts of *t., body have be-
come modified to adapt it to its peculiar mode of life. The two valves of
the shell no longer encase and protect the soft parts of the body, but ap-
pear only at the anterior end of the aninal where ithey serve as tools for
boring into woods The body has become greatly elonrated, and in some spe-
cies may reach a length of 3 to L feet anc have & dianeter of le:': than

1l inch. The edges of the valves are equipped with rows of fi e, sh: arp=
pointed teeth which resemble the projections on a coarse wood file
viewed with the aid of a microscope. By moving the valves in a2 :‘ocs:i::r;
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or twisting motion the young shipworm is able to excavate with a fair de-
gree of speed. The lonz, soft body, whic: fills the burrow completely,

is protected from injury by a calcareous coatinz ‘which L secreted and
laid down on the walls of the burrow, The calcareous secretion comes from
the mantle, an external layer of tissue possessed by Lhe shipworn, and
which is common to all other mollusks.,
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At the posterior end of the body are located two tube-like struc-
tures which are open at the ends. One of these is called the incurrent
siphon, and the other the excurrent siphon. When the animal is extended
normally the ends of the siphons projsct througzh the opening of the bur-
row and into the water. By the cont’auous viuration of the millions of
cilia within the canal that passes through the bed,, 2 current of wuter

flows in through the incurrent siphon and out throuzh the excurrent siphon.

i



; ?“‘_‘;ﬁ ST
- R e TR e
The entering water carries minute free-swimmi?g-ogganiﬂmsb'kﬂﬁﬁﬁ&ﬁ%@@jﬁkﬁ
ton, that are used for food. The plankton animals and plants*aag;s@:-ﬁ
from the water by means of the gills and pass into the gullet. The curren
of water passing through the body also sweeps into the digestive tract a
»00od deal of fine "sawdust" produced by the rasping of the wood. ;t,was.
long debated whether the shipworm fed on this material or whether it de-
pended for its nourishment on the plankton organisms. taken 1n»thr?ug@‘the
siphon. It is now known that the animal is able to digest and utilize a
large proportion of the cellulose in the wood. Dissolved oxygen in the
water is taken up by the blood through the gills and the current of water
21so keeps the body moist, Waste materials are discharged through the
excurrent siphon,

The "pallet" is an organ peculiar to the shipworm. This is a hard,
calcareocus structure which varies in shape according to different species
of shipworms, and servesto plug the mouth of the burrow. If for any
reason conditions outside the burrow become unfavorable, the siphons are
drawn into the burrow and the pallet, composed of two parts; is extended
across the opening. Enough water is retained within the burrow to keep
the body moist until the siphons are extended once more and the normal
current of water throurh the body becomes reestablished.

Reproduction.-- Some species of shipworms are hermaphroditic, that
is, may produce both sperm and eggs, although not at the same time,
Uther species are of separate sexes, The eggs and sperm usually are
discharged through the excurrent siphon and fertilization takes place
while the eggs. and sperm float freely in the sea, In some species, how-
ever, including the common Teredo navalis, the eggs remain in the gill
chamber of the female and are fertilized by the sperm from another ani-
mal which is drawn in with the entering current of water,

Development.-- The true position of the shipworm in the animal king-
don is demonstrated by the larva, which is similar in appearance to a
typical bivalve mollusk. Soon after hatching the larva develops a bi-
valve shell which pivots on its hinges, and into which the entire body
may be withdrawn. It has a comparatively large muscular foot which en-
ables it to crawl over surfaces of submerged objects. It also Mas a
velum, or paddle-like swimming organ by means of which it is enabled to
lea free-swimming existence. Vhen the larva is ready to transform it
over a surface of a submerged pile or other wooden structure un-
finds a suitable notch or crevice. It then secrectes a byssus
by mems of which it is attached to the surface of the wood, and
its sedantary life begins. The shell transforms into the rasping organ
reviously described. The foot is changed to a pestle-shaped organ which
ssists the boring shell with its excavation, and the velum is absorbed.
The young shipworm bores into the wood, and as the burrow grows deeper
the body elonpgates so that it always fills the burrow. Externsl contact

k. +he

with the sea i1s constantly maintained by means of the extended siphons,
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Damage by Shipworms.--The damage to submerpged wooden structures
caused by shipworms is enormous. They enter the wood as minute indi-
viduals and hence the entrance hole is very small, The external opening
never changes materially in size, so that a piece of timber may be thor=-
oughly honey=combed with shipworm burrows and yet reveal but little
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. external evidence of the fact. Since their presence m2y not be easily
detected until the structure collqpses heavy infestations of shipworms
are treacherous and costly. '

MARTUE BORMRS

There are other orzanisms, belonging to different groups of animals,
that bore into and cause damage to submerged structures. They may be
designated collectively as "marine borers" and the principal types are
the following:

Crustacea.—— llembers of three genera of crustaceans embrace speciss
which are important wood borers, namely, Limnoria, Sphaeroma, and Chelura.
Limnoria lignerum is the most importcnt of these pests. 1t is widely dis-
tributed and frequently very destructivz, and is especially dangerous be-
cause it appears to be able to attack creosoted timber to a umch greater
extent than other boring organisms. Instead of boring deeply into the
wood the crustacean borers excavate "=alleries" ianediately beneath the
surface and hence the results are not as dangerous as the burrowing of
shipworms. V'hen the underlying layer becomes honey-combed the surface
layer of wood frequently is washed eway, thus exposing the work of the
crustacean borer and giving ample warning of the need for repairing the
damage.

Martesia, the boring clam.--This bivalve nollusk belongs to the
fenily Pholadidze. It is closely relatecd to the shipworis but the body
is not worn—llme and the animal is cvuxulc of withdrawing entirely into
it s shcll. The burrows are not ver; dsep, but sometimes cause consider-

.able damage. The boring clam is not h.Arl" as comrion &s shipworns.

Rock Borers.-- Therc are a number of marine organisms that are capable
of burrowing into rock and sometiies cause injury to submerged concrete or
stone structures. The more important of these animels cre various species
of mollusks belonging to the genera Pholadidea, Petricola, Platyodon,
Saxicava, Carditramerz, Lithophagh and othcrs. Some species of sponges
worus, and crustaceans also are rock borers. ”} damage caused by these
anii;mals seldom is more than superficizl, and deep penetration resulting
in collapse of the stone or concrete structurﬂ is not likely to occur,

PROTECTION OF SUBMERGED 'OODEN STRUCTURES

The protection of submerged structures against shipworts and other
merine borers is essentially an engiuccring and chemical problem. In
general submerzed wooden materials can be protected by: (a) impregnating
the wood with some toxic substance which is repellant to the boring or-
panisus , or(b) coverins the surface with metal shceathing, concrete, or an
anti-foulinz paint. Creosote is best for impregnation, and although it
gradually leaches out of the timbers and does not cive absolute protec-
tion, the life of thz wooden structures can be prolonged many years by its
use, The effectiveness of creosote treatment depends upon the kind of
wood, the metoc of impregnation, tMe composition of the creosoting ma-
terial, the locality, and the climote. Metzl sheathing is effective but
must be frequently replaced because of the corrosive action of sea water
on the materials. Concrete sheathing likewise is affected by sea water,
and is less satisfactory than crxsote. Recently thc Navy has announced
the developient of two anti-fouling paints, which prevent the borers from
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