


c"!.rrit::s cinuue free - s'I'ir"1"Z.inb orga.nis1.ls , !mown :'.S p l ank-
1e ')l~ .. ::l,ol! a:'.ii":'"l Is ~'!d plCJl1 ts a r e strained 

_ r: s :.: :.::e ni_ls >:d pass :1.:..to tl.e ullet . The current. 
.!"cu- :.::e :Jc-dy a'so s':eo)s i·, .... o the cli.::;estive tract a 

":-<1 'clm:;~11 :"r::-d ~ed b:,- t ~e r8.spir:~ of the nood . I t was 
fed on this .:12.terial or vhether it de ­
D12.nkton or.sanis~lli- tc.!:en in throut-;h the 

sir 1CV'1 t,h:. t t,:ce ani .l?tl is 3.' Ie to di:'es t nnd utilize a 
of t.:1e cellulose in the ',{ood,. Dissolved ox::"rC"en in the 

: (C!1 UP : t'l.:: 0_00::1 thro"J.'-'h the Vills ::'.:..1Li the current of 'dater 
-,11A ' od:- nois + . . :3.S te .-;k:' teri2.1s ::'1'e dis ch::..r,::ed through the 

- Si?l-O • 

=-he "p:.llet" is a.'1 or"'2.E pec1lliar to t"le shipworn . This is a hard, 
.~ ("~r .0'l.S st,ru .... t:lre ;' ir>h ,,-aries j~l shape ac,;ol~di'1f, to different species 

f S~.:. ',:cr 1;3, 3.J J ser'rs to plu' the J:louth of the burroVi . If fo r any 
r 3.",- • cor.d:"t~ ... is rut,si e the "::,)urro, become unfavoro.ble, the 5'ipnons nre 
.r rT'. irt the bu:.'r T :''''.,' the p,- llet, couposed of t..,m oarts, is extended 
cr 3S "t18 ) eli:- .' . E __ . Ll~': ~,_:.t.;r is retained vrithil':' tho bUYTOW to keep 

-t . t, t'l t:;'e si:,hor.s ').re exte:'lJed o1"se ~,lOre and the nornal 
r r !1 t f ,'t r "','11 c "t r",~ )Ol:~r be (;01.13S rees t2.blished . 

SO' e s')8cies of ship';VOrl>lS nre hermaiJhroditic , that 
t. ",.:_rn Q.!,d e'~:-s, 'llthour:;h : ot .:.t the saJne tine • 

. re of Se; 1 ! !.t(';l sexes . The ec.is c:mcl S~)erlll usunlly are 
(' 'lr ~ thIS cxc~rrent sip~lon 3..'10. f'2rtib.zCl.tion takes plnce 

':'lc the ep' 2· ' .... rl sperlt floc:t freely in t~lc sea , In sOl.le species, hOld­
lud~n~ t,~ C)L.Or. Teredo n~v2.1is , the o2'",s r8;;}:.!.:in in the gill 

1f l~ f nalc _ 1:1. ::'re fertilized h;;r the 8)01':1 from nl10ther ani-
'iv'l V:c t.;l1teri,lt cur1'o:lt of wJ.t.el' , 

___ -=-__ t . -- :::'h~ trut' ,)05 ition of the S:l':"P~;Or.:. in tho aninJ.l king ­
t~ 1 'J'- tl1c; lar'n, vhich is sin112.r ill 1.:~:rpo;lr1.ncc to a 

llU51~ . Soon ~ftl.!r h~tcllin~~ t~l~ LrrvCl Qcvclo;)s a bi-
on its nirl-es , 'lnd i,-ll,O 12("1 the entire bodv 

It 11".3 ~ cor:P:'..r"lti.vel- r l".rc-;e r.lsc1l.1~c1' foot Fhich e~-
'I r .r1' -:.~e~ rf Gll~"lpr""'cd 0b,j ·'cts . ' It .:llso he.S tl 

-1.. ik" S' / . rt· in£" or :-m b" r.1v :.ns of y-h:'.ch it is enabled to 
. ihen t~L. l.::trvp. is 1'(;:.(::r to transforn it 

or )t,'Lr wJodon strHctLre un­
It t'L~.l socrotos .:l b:rssus 

t t .I"h~~, + t 18 ~urf·.cc of the -:roo...l , and 
c 011 tr~!n~ for. JS i,!to th~' r-:.spin'.; or ;".n 
i. c\l~n cd to ti (;3 tlc.-shE1pod or~:.n W"ll ch 

.:.tc- >X(;'1.V~ vion, 1..111 tht: v lUTl is 'lbsorb -d . 
~ 4, an! '1.S V 1t- l1.lrr.)~ rroHs deeper 

f .i.lls the u r ... . Extor 1 con t~ct 
dr_ 'ans r'I t 1 oxt nuc r Gi[lllcns . 

; 0 (.;n struct1lrcs 
1 cs ,in to in i ­
~lW exturn 1 op~n' r, 

1 U r 1 l' Ot- thor­
v~rl ) t little 



external evidence of t he fnc t. 3i~'jce tleir presence 1,10,:,- not be easily 
detected illltil the structure colla"pses, heavy' infestations of shipvlOrmS . ' are trencherolls anc~ costly . 

j:U~RI~ ,T.'~ BORSRS 

There are ot~ler organisFls , belonginG to different groups of anirJals, 
that bore into and cause dal,la[J;e to submerged structures . They '.laY be 
designated collectively as 1! mJ.rine borers if o.nd the principal types are 
tile follov~:L1r:; 

Crustacea .-- HeDbers of three Genera of crustaceans ei':J.b r ace specie s 
v:hich are injJortant I.-ood borers, na;}01y, Lilllloria J Sphaerolfia, and Chelura . 
Li:J.i1oria li::;i1ermll is the !;lost ir:l?ort ~_;,t of tlles"e pests.--It is widely dis ­
tri1..Juted and frequer'tly very destructi J , and is eS90cially dangerous be ­
c~mse it ap)8arS to 'Je a~)le to 2. tt~ck c:. eosoted tj,::;.ber to a j,luch greater 
extent than ot~ler borin:{ orr;anisns . Instead of borine; deepl:T into the 
,iood the crustacean borers excavate " ,;alleries" i,~".ed iately beneath the 
sur :ac8 and l10nce the r esults are not as danc;crous as tho burrmving of 
shipwor,'1s . ' 'h2n thE; underl;ling la~':Jr be-cones '1.one:--c ombE::d the surface 
la:Tr of '~iOod :Crequ"n tl~- :'s -\'ashed awa:l, thus expos il1~; '~he v,rork of the 
cr-clstacean borer anJ ~iV·-i....l1Q; aiJple '.:D.minc; of t:1C need for repairing the 
darnge . 

Ibrt<3sia , the borino; clan.--This bivalVE:: 1.1011usk belon:>:s to the 
f a.:iily pll 01ac:iidae . It:::.s clO8el:- r~:L."tc;d to the shi"JiJiO:::'ilS but the body 
is not 1,'oYrl- likc one', t'1.8 2.ni.r:1.:1.1 is cc.pz-:l.1Jlo of vrithdr3.';rinr, entirely into 
j t s shell . 1'~1:) bur:co>is .:::.ro not ver~' C.c,op , but SO,·.12ti:'1eS cause cons ider­
J.ble d:J.J~:a·~._ . :2he bOr:l:.1- c1';:.1 is not ~.!: .:;.rl~r dS CO .. 1.. ,on 2.S S'lip'\·;on,ls . 

Rock Borers . -- 'l'hE::r8 ·:lre a nur,bGI' 0 f no.rine orZ2..n isns that are capable 
of burrokin c> into r oc:c and SOTJ8 tij]c.s c.::mS8 injury to subl.lerged concreto or 
stone structures . The ::lore ir:1portont of these a.n iLlc'.ls· ~re various slJecj,es 
of Llollusks bclorlt;;:b.- to thc: gener2.. Pholadido.:l , Potricola , Platyodon , 
S~cicava, Carditrarie r c., Li thophaga c:L.'1d othors . SOIJe spocies of spon,ses, 
",or"iS , .:..nd cr~st2.ceans also are rock borers . r1'11e do.uc.ge cuused by these 
ani!:,als seldoi;} is ::lOr(:] th2n s1J.perfici:::.l, ;md deep penotration resulting 
in collapse of th<.l StO:~2 or concrete structure is not likely to occur , 

PROT:2:Cl'ION OF SJ31JIERGZD ~:OODEN STRUCTURES 

The protection of subTJer :sed structures ngainst ship'l'iOrns and other 
;,1:::.r1...'1e borers is essentially J.n en.c;i ll __ ring and che;;lical problem. In 
P"s:'lI2ral subner~ed Y.'ooden ~:,c. turinls C:.l:l be protGc t ed by :.(a) i;'1pr3:~nating 
th-: "1'1000 Fi th sone toxic s'\.J.ostdnce r,l-}ich is r 8pellc.nt to the borin~ or­
r~J.nis . .1s, or (b) coverin:; the surfaco y,'ith li1etnl sh"::.J.thin ",;, concreto, or 20n 
Clnti- fouling paint . Creosote is best for inp r e [',no.tion , nnd although it 
!:Tadu3.11y lC:1Ch,,:;s out of th..., til:lbcrs ~"nd doos not r ive absolute protec ­
tion, t110 li ~'e of th·,:.. v,-ooden structures can bE:: prolon,Q;ed many yoo.rs by its 
usc . '1.'ho effecti ver-css of creosote tr8atudnt dC.Jcno.s upon the l:ind of 
Hood , the; ;"tJt· tOS of i nprc :;nJ.tioll, t~c., conposition of th. croosoting na ­
t(;rial, t~\.;: 10cc:.11ty , C'..I'hl the clil:1C:.tC . Metal shc,:::.thinZ is effective but 
faust be fr,,::quL..ntly r e)l:.ce j becaUSE; of tl-}o corrosive o.ction of S8.:'. water 
on the nateri2.1s . Concrete shcathin" liko1ds8 is 2,ffec t cd by sea v1ater , 
and is less s,atisfactory th~m crxsotc . :tecontl;:r t~L I-J.J.V;Y- has announced 
the dovc.lopfJ,:;nt of t;ro anti- fouling pJ.il~ts , which pr,O)vont the borc;rs fron 
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