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Millions are spent annually 
combating the ravages of tiny marine 
creatures that attack underwater structures. 

Shipworms and Other Marine Borers 

MICHAEL CASTAGNA 

INTRODUCTION 

As lo ng as man has la unched wooden 
boat o r built woode n structures in th e 
sea, he has su ffe red fro m th e activiti es 
o f shipwo rms and oth er ma rin e bo rin g 
anima ls. Wh ereve r a wharf o r pilin g 
stands in salt wa te r th ese seldo m-seen 
ene mies a re read y to att ac k . Reco rds 
show th at as fa r bac k as 41 2 S .c. a rse n
ic a nd sul fur mi xed with o il was used 
on wooden stru c tures to prevent shi p
wo rm in vasio n. Durin g Colu mbu 's 
time, bott o ms of ships we re cove red 
with a mi xture o f ta ll ow and pitch in 
hope o f di scouraging shipwo rms a nd 
vari o us foulin g o rga ni sms. It is poss ibl e 
that th e c rew sa iling w ith Columbus 
wanted to turn back no t in fea r o f th e 
unknown but ra th e r th a t th ey mi ght no t 
return to la nd before th e shipwo rms 
sank th e ir vesse ls. In th e re ign of H enry 
VI ( 1421-1471 ), a ship sent o n a 
voyage o f di scove ry reco rds th e use of 
lead sheathing a round th e kee l to keep 
out worms "'which many times pea rseth 
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and eateth th rough th e stro ngest oak 
th a t is." 

The un fo rtuna te introdu cti o n of th e 
Europea n shipworm in San Francisco 
Say a bout th e yea r 19 13 resul ted in 
unprecedented destruction of exposed 
wooden structures. I n th e pe ri od of a 
fe w yea rs fo ll ow ing the ir introdu cti o n 
a t least $25 milli o n damage was attri b
uted to th ese " term ites" of the sea. 

T oday, la rge u ms of mo ney are 
spent annua ll y fo r th e control of th ese 
a nim als. Eve n so, pe riodic replacement 
o f submerged structures is still 
necessa ry. 

MOLLUSKS 

Shipworms 

The most destructi ve of the marin e 
wood bo rers is sh ipworm or te red o. 
This mollusk ente rs submerged tim be rs 
when it is ve ry sma ll a nd grows ra pidl y 
inside th e wood. Myriads of th e e c rea
tures riddl e th e inte ri o r of th e wood 
until, with o ut no ti cea bl e da mage on 
th e outside, an entire structure may 
suddenl y coll apse. 

Classification 

Shipwo rms a re mollusks be lo ngin g 
to th e class Pelecy poda whi ch includes 
such bi valves as cl am , oyste rs, and 
musse ls. Th ey a re me mbers of th e 
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fami ly T eredinidae in th e o rder Te leo
des macea. Tl'redo and B({ lI ki({ are th e 
two co mm o n ge ne ra foun d a lo ng the 
coasts o f th e U nited States. 

Description 

The shipwo rm is unusual in its rela
ti o n to its hab it at. Few instances can 
be c ited wh ere in marin e o rga ni sms are 
depende nt upo n o rga ni c p roducts from 
th e land , as is th e rul e wi th this moll us
can wood bore r. Pa rt s of its body have 
become greatl y mod ified in adaptation 
to its peculi a r mode of li fe and, though 
th e shipwo rm is a bivalve mollu J... , it 
diffe rs g reatl y in appea rance from such 
fa mili a r biva lves as clams and oy ters. 

It has an elonga ted , naked. worm
like body. T hi s superficia l resemblance 
to wo rms mis led early investigator, 
who fa il ed to recog nize it as a mollusJ... . 
T he two va lves of the shell are reduced 
to a pa ir of small , curved plates that 
li e a lo ngsi de th e head w here they serve 
as bo rin g tools. T he edges of- these 
reduced she ll are eq u ipped with rows 
of fi ne teeth which make them efficient 
rasp ing o rgans. T he soft body. though 
greatl y ex tended . is fundamentally the 
same as th at of typical bivalve 
mollusks. 

A n average adu lt shipworm mea
sures of to 6 inches long and les than '4-
inch in d iameter, but some spec ies 
grow to considerable size. An Austral
ia n species. DicYiilhifer. ometimes 
exceeds linch in d iameter and 6 feet 



Shipworm , genus Teredo, being drawn from a test block Photograph by Robert F SISson courtesy , 
National GeographIc Society. 

Above is the shipworm (Bankia sefacea). Whole animal removed from the burrow . The feather-like 
structures at the right are the pallets. The two shells are at the left end . Magnification X2/3 . Photo
graph by Dr. D. B. Quayle , Fisheries Research Board of Canada . 
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in length r hl\ \hip""orl11 i\ ollcn u\cd 
for loou h\ thc u\trallan ahongrnc\ 
r hc natl\C\ of r Icrra uel I ucgo al\o 
l.on\lucr onc 01 the larger \peclc\ 01 
\hlp""orm an c\cellcnt \Ca loou anu 
c\cn anchor Ing\ In Intc\teu arca\ 
\~hcrc thc~ can hc rcc(l\crcu anu the 
mnllu\J..\ hane\tcu 

A pair 01 tuhe-llJ..e ,tructurc\ 1\ 
Illcatcu at the rear enu of the hou~ 
T hc\e are the I ncurrent anu e\currcnt 
\1 phlln\ \\ h leh an: u\eu In teeul ng anu 

re"piratilln . \Vhen the ... nll11al " nor
malh e tenueu, the \Iphon\ protruue 
thfllugh the opening of thc hurn"'" InlO 
the \\ater H) the 1l1ll\emenl III numer
IIU'" mall halrllJ..e Cilia \\hlch line the 
hllU) callal , \\ata cllntlnuOu,l) 

\\\ept Intll the Incurrent "'Iphlln, 
thfllugh the grll\. anu llUt thc e current 
...rphl'n. The ea \\al<;r contain, minute 
plant anu anll1lal llrgan"l11 J..11\1\\n a 
planJ..tl'n I he e llrganl\11l , nllht 01 

\\ hlch arc I1lICrl1 cople In lie. arc the 
IIIlIU III the ... hlp\\llrm . Thc) ,He 
tralneu Inlm the \\ ater circulating 

thfllugh the hlIU) cdnal anu pa eu Inlll 
the gullet h) mcan ... III the grll\ 01-
\lll\eu II )gen In the \\atcr 1\ taJ..en up 
h) the hlllllu a ... It pd ... e through the 
gill The current III \\ ater al ... ll J..eep, 
the hou\ 1l1ll1 t dnu Cdrnc a\\ a) \\ a ... te 
matcndJ-... \\ hlch areu"chargeu thrl1ugh 
the e\.current Iphon _ 

large quantll\ lIt hne a\\uu\l. 
proum:eu h\ the \hcll ra ... prng agarn t 
the \\lIOU. " ... ,\ept Intll thc ulge ... tf\c 
tract There I \llme Cllntrl)\ er \ <l!> III 
\\hether ... hlp\\orm\ unll inlLl tlmher 
for foou Con"'lderahle C\ iuenee i ... 
a\ arlahle ILl rnulcate thaI. liJ..e other 
hI' al\ e~. the) hore Inw uch matenal 
malnl) for It\ ~upport anu protection 
Ho\\e\er. ... hlp\\orm ... uo contain In 
the I r Ii \ er an enl) Ille capahle of pro
UUCI ng a ~llllple \ugar from ..,ome part~ 
of the \\oou. Thl ~ugge~h that \\ood 
ma) be useu a~ a ~ource of nouri h
ment to ~ome e\.tenl. In mo~t ca es. 
ho""ever. the \\OOU particle a,-~ 

expe ll eu unchanged in composition. 
l embers of this famil) ha\e been 

found boring into a phall. baJ..elite. 
concrete. limestone. rubber. Micarta. 
paraffin. neoprene. manila. si al. and a 
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con~iderable numbe r of pla~lics. none 
o f which can be co nside red a~ a nUlri
enl materi al. 

Al lh e rear e nd of the body. near 
the siph o ns. is a hard. ca l careou~. 

pa ired tructure known a~ lh e pallet. 
The pall e t is a n o rgan peculiar 10 lh e 
shipw o rm and var ies in ~ize and shape 
in th e differenl spec ie. If for a ny 
reason condilions o uls id e lh e bur row 
become unfavorab le. lhe iphons are 
dra wn into th e burrow and the pallet 
is thrus t into the o pe nin g to serve as a 
plug. Enough water is retained in the 
burrow in thi s way to keep the body 
moi s t until th e s iph o ns are agai n 
extended and a no rm a l wa ter current 
reestab l ished . 

Reproduction and Early 
Li fe History 

Some spec ies of shipwo rm are her
maphroditic. a lt ernate ly producing 
sperm or eggs. but in other species the 
sexes a re separa te. Eggs and sperm are 
discharged through the excurrent 
s iph on. and fertilization usually take 
place whi le the) are floating free in the 
water. Water temperature controls the 
gene ra l period of the breeding season 
a nd initiation of spawning. In some 
speci es. including Teredo IIIII'lIlis, the 
eggs are retained in the g ill chamber of 
the female where they are fertilized by 
sperm drawn in with the entering cur
rent of water. In other species. the eggs 
deve lop int o lanae inside the burroll 
of the female. A female shipllorm ma~ 
discharge as man) as 100 million eggs: 
thu s infes tation can spread quick ly if 
unprotecled wood is a\ailab le . 

pan uc\elopmcnt the fertilizeu egg 
of th e 5 hi p~\ orm becomes a free-51' im
ming larl a. It soon de\elops a bilahe 
she ll into II hich the entire bod) can be 
II ithdrall n . Lil..e olher bil ahes it has 
a leluill. a padule-~haped s'lilllllling 
organ cOlered II ilh bealing hair~ called 
cilia. b~ II hich il propeb ihelf aboul 
uuring ib free-~lIilllllling e'\islence. II 
a lso ue\elops a rclatilel~ large mu~cu
lar fOOL lhat enable~ it lL1 crOlI\ I oler 
~ubillergeu obje'l\. A fter I or 2 II eeb 

Above is a front view of head of a shipworm showing foot w.th shells on each •• de . Magn.hcII.on X7 
Photograph by Dr . D. B. Quayle , Fisheries Re search Board of Canada. 

the larva is ready to transform into lIs 
adult form and ceases its purel) plan 1..
tonic life . It begins to cral\ I about until 
it finds a suitable notch or cre\ice in a 
submerged wooden structure. It then 
secretes a thread-lil..e b) ,~us b) II hlch 
it attaches itself to the surface of the 
wood. This i the beginning 01 its 
sedentary e'\islence. The \hell tr..ln~

forms into the rasping organ pre\ ll'U~" 
described. lhe foot ue\elop, IIltll a 
pestle-shaped organ II hlch as,"l'>h lhe 
shell lIith its boring. and the slIllllllllng 
organ is absorbed. 

The young shipllorlll lhen bllre, Ol 
tin) hole jusl large enough 10 aumlt 11\ 

bod) and begin,> to burrO\\ and grl)1I 
A lhe tunnel is ueepened. II 1\ enlargeu 
to about 1 .. -inch in uiameter to aCCl)lll
modate the groll Ing ..Inimal The bod) 
elongale, and complelel) tilb Ihe bur
rOil but the entrance hl)le 1\ ne\ er 
enlargeu. The II all, of lhe burroll~ ;,tre 
lineu Ililh a thin laler l)f cak;,trellu~ 
matenal II hlch I ~ecreted b) lhe 
mantle tl~sue l)f the dnlmal.. Ihe 
.,hlp"l)rlll tunnel~. II belollle el'lll
plelel) dependo:nl lIn II bUrrl)1I anu 
Cannl)l li\e If renw\ed hllulu lhe 
burrl)11 be punclureu. re~plr;,ttll\l1 

cea,e, and lhe animal dh': The bur
w\" no:\ er c,)nnect l)r breJI.. Ihrllll"h 
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tl) lhe oUhiue ,tnd e\lern.ll \;,lill.tLl 

1\ Ilh lhe \ea II aler 1\ Ill.llnldilled Inl\ 

b) lhe nlendeu "ph"n~ 

Distr ibution 

"'uult ,hlpl\llrlll .1rL' ~pre.td d th\; 
\\OOU lhe) <'CLUP\ I~ c.lrn~d h\ 1I.lla 
currenh a~ lIell d~ h\ 1'1OIelll\:nl (If 
IIlI"uen-hulled \~ el I'r)h.lbh 
becau,e III thl lhe\ hdle .tlil l, I \Iorld 
II lue di~lrihullllI1 \11 Illk 1,1110'1 III 

,"hlp\\l)rlll~ lIere "IlLe bdll:\l:u Il hI: 
eau eu b) nne ,pe\;le , / /( til II, 

Allhllugh /,1','/" 11,1\(//11 til'l: /l,l\e..l 
IIlue ul~lnbulllln . II I III \11...,0\\1' Ih,lI 
Ihere arc .t greoll Illall\ 
1I\)rl11 th..ll ,Iccur III 

of I he II l1rld ~ adl 
uellnllc gCllgrdphlL I rilL' Il 
I' re lnCled h\ uch 1,ILlor 
~allnll\ ,IIlU ILll1l'"r.tturl: 

Damage by Shipworms 

lIoouell 

ellL'rmou 
Iholl Jdl', gl: t(l b 
head Jo~ PIle. 
L Illkd l..ltl.. 
allilU 11\ II' 

Ir 
I I 



(Righl.) Pilin g ravaged by grob
bles. Unlike the shipworm. thIS 
easily spotted mari ne borer 
attacks the surface o. wood , 
destroying ot layer by layer . 
Photograph by Dr . D. B. Quayle, 
Fisheries Research Board o. 
Canada . 

(Le't.) A poece o. 'or showing the 
complete destructoon o. timber 
cau sed by the shipworm Bankoa 
s e ta cea. Burrows show calcar
eous loning secreted by the 
anoma l. Photograph by Dr D. B. 
Quayle , Fisheries Research Board 
o. Canada 

(Le'l.) Section o. wooden struc
ture riddled by shipworms. 
Photograph by Dr . D. B. Quayle , 
Fisheries Research Board o. 
Canada. 



dangerou s since the animals ente r th e 
wood as minute individuals leav ing a 
very small entra nce hole . Because thi s 
hole is never en larged, a thorou ghl y 
ho neycombed piece of timber may look 
sound ex ternally. Thus shipworms a re 
not easi ly detected . a nd th e ir infesta
tions can be treacherous and costly. 

Boring Clams 

C lams of the family Pholadidae a re 
another important group o f boring 
marine anima ls. 

Description and Natural History 

These are bi valve mollusks closely 
related to th e sh ipworms. Unlike th e 
shipwo rms. th e borin g cl ams a re no t 
wormlike in appearance but have 
retained th e typical bivalve form w ith 
the body usuall y enclosed in two shell s. 
Ma/'l esia, th e wood piddock , is the best 
known member of thi s family a nd one 
of the mos t destructive spec ies which 
attack wood. It has been known to 
attack c reosoted timbers, concrete, a nd 
even th e lead sheathing of underwater 
cable. The boring cl ams a re 3,4 to I 
inch in length a nd ha ve brittle , white 
to dark grayish she lls which gape at 
both ends. These clams are usually 
elongated and narrow a nd somewhat 
wedge-shaped toward the rear e nd . 
The front end of the she ll is armed 
with rou gh , abrad in g ridges. Some 
species have additi o na l shell y plates 
re inforcing the hin ge or the margin of 
the shell. Bo rin g is accomplished by a 
rocking a nd heavin g motion of the 
shell. produced by a strong adducto r 
muscle . Th e boring clams penetrate an 
inch or mo re into th e wood, usua ll y 
worki ng towa rd th e grai n . 

Distribution 

These animals li ve in sea water of 
fu ll sa linity o r onl y sli ghtl y bracki h 
water. They have an alm ost worldwide 
distribution but are not as common as 
shipworms. Three species of MarT esia 
are found a lo ng a lm ost al l our shores. 

Th ere are a num ber of oth er mari ne 
bival ves that a re capable of burrowing 
into submerged rock, concrete. or 
stone. so meti mes causi ng damage to 
structures built of these materials. Th e 
most important spec ies belong to the 
ge nera Pllo/adidea, Zi,:!(/{!a, Pelrico/a, 
P/arycodol1, Saxicava, Cardirrall1era, 
and Lirhopllaga. 

CRUSTACEANS 

Types and Descriptions 

Three genera of the class Crustacea 
include some impo rtant marine boring 
anim als: Lill1l1 oria, Sphaeroll/{/, and 
Cheillra . These are often coll ectively 
call ed gribbl es. The most important of 
these is Lill1l1oria, an animalYs- to Y-I
inch in lengt h somewhat resembling a 
wood louse. One species, L. /igllorllll1, 
a member of the order Isopoda, is 
found a lo ng our shores. It has a cylin
drical , slipper-shaped body divided into 
segme nts and capable of rolling into a 
ba ll . It has a sma II head and a broad 
tai l-pl ate, used to seal off its burrow . 
There are seven pairs of jointed legs , 
each termi'nating with a sharp. curved 
claw. Five pairs of legs, each having 
two wide plates which act as gills, are 
located under the posterior part of the 
body. These gill-p lates are also used as 
paddles for swimming. The horny jaws 
a re modified for boring; the right jaw 
has a sharp point with a roughened edge 
which fits into a groove, and the left 
jaw has a rasplike surface. Together. 
they form an efficient rasp and file 
combination. The burrow is about one
twentieth of an inch in diameter and 
runs at a slight angle under the surface 
of th e wood. The burrows interlace, 
genera ll y following the softer spring 
wood between harder layers of autumn 
growth. 

This animal is especially dangerous 
because it can attack creosoted as well 
as untreated timbers. The damage is 
not as extensive as the burrowing of 
shipworms, for instead of boring 
deeply into the wood the gri bble e>.ca
\ ates galleries just under the surface. 
As the underlying v.ood becomes 
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honeycombed. the \urface la)er is 
usuall y worn av.a) by \~ater currenh. 
exposing the damage anu gl\lng dl11plc 
warning of the need for repair~. s the 
burrows are e\posed. the anll11al, 
tunnel into th e ne\t layer ofv.oou. 

Lill1l1oria migrate ~hort ul,tance, 
from o ne wooden structure to another. 
and th e new location then become, a 
breeding site. The females are fendl/eu 
directly by a male and carr) their egg, 
beneath the abdomen. Breeding occur, 
at leas t once a year and female~ pro
duce from 6 to 17 youn g in each brood. 
The yo un g. when hatched . loo\... II\...e 
miniature adu lts and bore at once 
into the wood. Since the) ~tart their 
burrow near the parents'. infe~tatlon 

spreads slowly from a center . 
Sp/WI!I'OIlW, a ls o an isopod . IS much 

the same in appearance anu habits 
except it i larger. usually about 1 2 -

inch in length . The body i~ oval. con
ve>., and a lso capable of rolling Into a 
ball. The burrows of th is borer are ~ub
stanti a ll y larger than tho e of Lill/lloriu. 
someti mes exceedi ng 1/ 2 -i nch in ulam 
eter. 

Che/llra is another boring crustacean 
but. unlike Lill/lloria and Sp/W('/'Oll/(/. 
it is in the order Amphipoda. Ib bod) 
is cylindrical and hrimpli\...e . about l-l
inch in length. It can be distinguished 
from Lill1l1oria and Sp/werolll£l b) Its 
longer antennae and tail appenuage~. 

Its habits are similar to those of LIII1-

lI oria. but its burrov.~ are Somev. hat 
larger. 

Dist ribution 

These crustacean borers are found 
throughout the world. Lill/lloria ha\ e 
an especially wide distribution anu are 
plentiful in northern harbor~ a, v.ell a, 
in the tropic, . 

OTHER GROUPS 

Other groups 01 lI1\enebrate animals 
including pol) chaete \~ orms. sponges. 
and bryozoans are abo con,luereu to 
be marine borer'>. AlthL1ugh the e 
organi m~ uo penetrate II1W the l'uter 
layer of submergcu \\llOU. the Jan'ag~ 



years. The effec t ive n e~s o f thi s type of 
treatment i~ dependent upo n the kin d 
of wood. me thod of impreg na tion , 
composition of the creosote materia l. 
and the loca lity. Metal ~heathi n gs are 
effective but need frequent rep lace
ment a~ a re~ult of the corrosive action 
of sea water. oncrete sheathing is also 
affected by sea water. Hard coati ngs . 
such as fiber glass. seem to be effective 
and lo ng lasting . Many antifouling 
paints ha ve been de ve loped which con
tain a variet) of materials tox ic to 
shlp'v\orms. Probably the most com
monl, used active Ingredient is copper 
or a cop per compound. Of course. 
paint requires peri odi c rene'v\al-maJ..
ing it useful only o n fl oa tin g equip
ment or structures 'v\hich can be hauled 
out for repainting. 
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Shipworms and marine borers ha\e 
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The most effective control of ship
worms and other marine borers is by 
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