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I. H . eed l e r 

... r elillj nl. r:> i nves t ig tion s 0_ metho d s f 01' pr ote i ng wo od 
!1 ,~a i ns t s i or r:lS t 'l' e r edo nav1:!.l i c; } 1e1'e cOl.JLlen c ed in 1 93 , r e l 'i F! ce 
h r" v i L bt.. e n p I e ced up t a t ha t time on c oppe r pa int . ... be:,-'" 7/el' e c ant i n ed 
j,n 1 1336 a.nd ,re 8UIDnari s e d in a "Summary Report " f or 19 36 . l' el i mi nary 
l' e~u lts fr om the 1.1 se o f.' a mixtur e of t a r , le n z ol (;I ud corpe r olea te c"n d 
s ome c ons i cl e 1'at i on of t he e nera l p ro'.lems "I' e g i -V f; D i n La t e c- _ of 
- !'o gr es~: Hep o r t s , ,r,t l a ntic .... i olo , i e ' 1 eta.ti on - "A new rot e' ctiOlJ I'o r 
'c o d 8ga i n st sh i p worms" . ~r he~ e~periment s ana ob~~r ~at ions i n 193 7 
le1' e t he f:lub' Ec t 0 : Rnot· e 1' sup.thlar~ r e .. or t fo r 19 ? .L h i s r epol't 
revi e~s t he work o ~ t he e ar l ier year s and t he 1937 ex eriments a d 
ousel' va tions on t h e u se of p r eser va t i v es . 1e i nv t:s t iLr tion o f t 1e 
set tin s p eriod will be c ov ed in a sub s equen~ rep or t. 

The Genere,l pro olem . It [..as , of co r 8e , 1 0 t:, "ueen r e a l ized 
t la t j.n t.J.le " r rue r RA. J. t wa ter ::! 0:' ou r cas t, inclu d ine fi ll the 8 0 t hern 
Gu l f of ~t. L_v.rr enct:" a nd t he r aB d ' Or Lakes, oo d. kept i J t J8 \"la t e r mu Eit 
b e pr ot ect ed. a€:,2. i ns t attu.:k by 8 i p :orms . ~' o r a llur~.Jer o f ' e-a rs t he 
s t a ndar d r~ eserv£ tive fo r perm uent s t r u ctur es s uch as Wh a r VES ~nd 
br i de,:es h S oeeD c r e osot e a!-l l i e cl unJ.el' IJl'essure , 2n d o r sweller 
o· i e c ts sue} as bo ts copp er pa i n t .~p li ed a nn a lly. "' he t.. fi elds 
pres ent par e.t pr ob l ems . "0 1' perIli2 l1 en t t ruct u r es .mi c L cann ot e 
r emo ve fo r l' 'painti n 8 , p r ese1 va i ve i s re _u i red w.. i ch i s as lit t le 
su "l' j ect <3 S pos s i ble t o r e l" ove l by ch af t ng Ell Q c r os o t e pJ..,li ed Uil~ e r 
p re ssure appears t o be e ff ecti ve and , be caus e of i ts penetrat ion, s u i t ab~ 
in t ha t res pect. F or liE':hter wo od en e u i'm.ent it is no".:; so s uj. t c:!bl e 
b e c a u se it i 8 e Xf; en s i ve , increat3 es t lle !eigh t of t h.e wo oc.i ~', 6 re t deal 
a nd d oes not p r otect t he surf~~ e f rofu ch afing as well a s a h a r d su rfa c e 
C O P. t i nl . wh t eli c n b e r ene 'ed . .l. he ordin2r cappe l' i nt is a n effecti v e r 

pr e s r va tive of t l ,e la tt e :::- t rpe as lonLr as t he c oa t ing is comp lete when 
the"e e da a1"VE e e.,re set tli n g . It has \:;ee n t h e s t anda rd Pl" ervqt i v a 
in t:u. is fiel d fo r a numbe r 0: .aI' . bu t its co s t i s too h i U :" f or ch e apT 

e quipment p r e sent i ng l a r ge 8urf r 'ces . lIu r inve s ti Lati ons h~ ve had a s 
their p urp o. e t h e devel opme nt of e c h eaper p 'es ervqt ive f or thic field 
". hicb me,:>, inclu d e oyste cu lture e quil)ment su ch ' ,S r ea ri n g trays or 
±lo2.ts 1'o:c spat col' e ction), " 08 t S , dori es , 10 1lster traps , .t c. 

Th e l'l' o1J I E,m ''1~,~: b rout.:!,lt to t he f or e 'by t he d ey 10 m€;n t of t he 
us e o f float i nG trays f or rear in~ smAl l oys t er s Lnd b y it o a a op tion by 
t e industry fDom 1 9 35 on. Us i 6 , ~Ln .l.i r s t c ons tructed, a sin ~ l e 
c ot o f' wh i t e p int e nd. B. c oa;t; of c or p er pa i nt E,n d rep' in t inb \/ i t ~ l 
c o ' p e l' :p8 int each :'l ea r, 8,4 ' x 12 ' floa ting: tray i t wire- c loth b o ttom 
a n d o od e n c o ver c o ts appro~imate l ~6 . 00 pe r y ear ove r a h re e - yea r 
per i (I ( inc 1ud in I::, i ni t i el l cos t 0 f J 1 0 . 00 ) ( u 11 e tin .AI..VI I I, ] 9 :35 ) • f' 
tl- i El R ~ ••OGt 0,0 i s t .1e cost f t he ~ in t • .l. h s e fitsUT E-: s a l' e , of c ou r s e, 
on l y a~pr oxi n t e a s c os t s o f l umb er n l l abo r va ry c ons i derab ly. .l.h ey 
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se~v e to sh ow the r e l a tiv e impo rtanc e c f pint cos ts and t h e savi ng 
I7b i c h can b e e f fe c t E.-d b y cheap er 6u i:let i t u t es . .l. h e mi x t u :;:' e of t ar , 
c o p er ole t e a nd s to v e o il ~l i cL h B been found sat i sfact or y fo r t h is 
J~; u1'p o se i n 193'7 c os ts oIlly ab Ol.:it 10/0 0:( t.l e cost of wu i te or co pp er 
pa i n t • 

1 935 exn erimen t s 'vith CTe os ote. ~n att eup t to i 'inC: a. 
cheap er subs ti t ute f or copper pa int W B ill de in 1 935 . Creo sot e was 
t rie d aPl1 i ed b o th cold wi h a b ru sh a id by d i pp ing in ~ot c reos ote . 
l.'he de ta.ils of t b e t r i&ls are n o t 8 i ~n t f i c E!.n t i n v i ew of the 'a.ct 
1:112_tit 7Ja o en t i r ely i n effec t i ve excep t in 8 s i g l e ins t a n e e . ,hen 
h en t i n G the creo s o te i n a l~rge met81 cont a i ner i n the open it caug t 
!~ ire a nd one p i e ce of sp ruc e b o a r Cl, whi ch was in t ll e cl'eosote at "t he 
time a n d. l'enw,ined t here unt il it Lad c o ol e d a f t er the f i re Vias 
ex t in gui sb e d , r e s i s ted 13h i pwol'IH at t ack comp l et ely. UtIleI' sLlil r 
r- i ecefJ , .fh etrle r paint ed wi th 2_ b r ush 01' irmners ed in bo i ing creos ote 
e ven c,s lon g s t vren t y mi nu t es , were h oney -c ombed . I t las concluded 
t ~a t cr e o sote coul d n ot u e u s ed un~eT or d i ne :cy c onditi o is a n d t a. t to 
o t ain the ne cessary p ene t ra t l on sp ecial e qu ip_~nt wa s necessary, or 
else c uch len g tb y or dan e e ro s eXI= 0sure efj to i mpr a c tic ab l e . J 

l'h e ine f f e c t i veneS9 of creos ote wr-~en appl i ed cold wi til a 
Lru s h h a s been c a n ~ i r ad in 19 37 , an d th i s me th od da BS not s eem to 
offer a ny solut ion of our d i f fic ul ti es . t is p o s s ible t la t lo ng 
exp osu!'e to co l d cr e os o t e migrl t be e f fe et t ve- and it i s p l a nn ed 
to mal e i'urtller experimen t s in tIl-is d ir ection. .but B',,- e i f protection 

a s p ro vi ded in t ha t VIa} the equ tpnten t a. nd ti e neCebE>a r y f or a .a li ng 
l [;. r g q ue n titi t; s of o od 8e8m li ke l y to mak e the me t :tod too exp en ive. 

'xp er i ments i n 1936 . ur ther' p relimi a l',l tri 21 s were lade 
in 1 9 36 in a numb e l ' of d t r ecti ons . 

(1 ) Cre o", o ted l um-ber . Lum1er , cons 1s t i!! g of ...... x 4" , ~- ' 
3 11b 08.res and I" X , -wh ich h a ct been t l'ea t ed wi th creosote uncl e r !-'I' esure 

wa - I urchased ill 1 936 an~ u s ed t o c ons truct rearing tr ays of the us ual 
t ype . In tIlis smal l ihun.b er t h e cr e os o te had pene trate c;hr OU t;; llOLlt 

exc ep t -'r ler e u nu s ua l ree t st Em ce was of fer ed by k ots . .J.. l-l e 1 roG e r was 
d esc r i b e d 2 ,8 : " 'I'he a1J O':,T8 cr e o sote _ lumb er to b ay ua~ i 8 treat uent .Ii ttL 
n e t re tention of 1 6# pre e~v~t ' v e p e r cubic foot o ~ woo d or use 
wl ere mat c l' ia l mu s t be pr oo f age ins t sh i p i o ~'m at t a ck . h a ter iC:'.1 to b e 
tr ea t ed u ude r p ressur e ith a • .R . E . a . Grac~e one Cr eosote to tl l e le 't 
retentioYl i, ucl icated , tr ea t ment to co n fo rm to t h e reco;Jlized s t e n da,raB 
a nd a r 'l,r o'T 8cl p r oc e ss e s o f the .Ame ri ca n nood rese r v ~,'S Il.s s oci2.tion". 
Tl e cost w s 98 . 5 5 per ~ ft . boar nevsure f.o.b. llL THli e , bu t it 
i s und e"s too d. t _at th is woul J be reduced J. t' la r~e ' q U0i nti ti es, er e 
pu r cha sed t ha n i n t h i s cas e ( about 1000 bd. f t .). 

The trays fua d e of t h i s l Uml)e r wer e ex},) osed t hr 0l41)lou t t he 
SUlJ:le l' of 1936 and n o t:J h i pworms ere fo und in t l em. .J..:hey } l aye s ince 
been u s ed t h rou gh out t h e S U e r o f 1937 ~i th 0 f ur tl er tr eatment snd 
no ent ranc e byi.'er edo . I n both t h es e J ear s untreated wo od '\"Jas 
c owp lete ~ h o ney-c ombed i n l ess t han a lonth . o ll o~inL et t l e ~ nt of 
l arvae. ' re os ote pp l i ed u n der _r essur e i s , t he r e f or e , a very 
eff ecti ve p reeervb t iv e . I t nas the ndvan t a~ e of b e i n~ una ffected b 
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st1l' f Ec e chai" i n [ and c a ll be oughl y l a nd l t:d 'i t hou t danb eI' of spoil in 
t he pr ot ection . Judg il C fT m c ol our lon e tbe e appear s to hav e b ee 
BOIlle r eulova l o~ t Ie PI' sel' a t i v e i' I' olJ.l t he sur f fice 1 yers c" n d i t remains 
t o oe seen h w l out:. t ' e p" otec t ion Hi ll l E,st. 'e t:raJ s wi ~ 1 -e kep t 
i n use aI ' under observa t i on to test this. € oysters in tne trays 
s eru... d t -e u naffe cted b y t~ e c reos o t e a lthoug 1 tLe l a t te c ontinued 
tc b e i n ev i dence thr UJI prod ction of an i r idescen t s u r p c e f i rr~ 
even in t he second y ea r o 

he us e of creosoted 1 mber has s om.:: dis , cvankq~e8 . .Lt 
is v e l'y h eav , nece ss i t ti ng t e proviE ion 0:: o t her bU '')Jr;) ncy or 

l oa t i ng tra's , a.nd mak i nt;, e qu i pment b ' U _t vTitJ it lllo:r- e cur;lbe some . 
I t i s a lso very ex pens iv e . ~ he exp ense er ye r wou l d , of c ourse , 
del-, en d on the l eng th o f l i fe and t h i s r ema i ns e t to be ,et end n ed . 
1 t i s , h oweve l', wor t 1 flotii1 t; that , a.s c ompar e d "/i th t 1e c lea p lumbe r 

h i ch ca n b e us ed ~i t'l ' e t ar -c Q~r e r oleat e mi t re de s c ri ed oel ow, 
cr e os ot ed lurrlber mea.ns an addi t ' (JnBl cost 0 ' abollt '1<4 . 81' 4 ' x I :::: " 
lo a t i n g t r a y . n t h i s ~Lsi a n average li fe of a t Ie t f i v e y ea r s 

;v ol .l d b e n eed ed to offset the :expense and t he l ack 0 : OUOY EtrICY. 

xp e:ci ence ma T sho'll , h o .... ever , t , t f o:r equi p e n t to ' used ovel' a 
lon, pe riod o f rears it i s c_l"'apes t to USB cre oso t ed l umbe l'. .Lh e 
e _pe_ime t will, i' c ou se , b e c ont inue d. 

~2) emo v~ lfro tIe 'at er tinter e,l s . frel i'in(':II'Y 
experi lJ'en ts i n 19 36 indi c.: a ~ ed that i f t ress m de of un t rea ted s p ruce 
a r e r em.ov ed for thr ee d ,y aft er each se en d a B i n tL. e wa t e shi pwor :1S 

e u ter tl..Le woo d b t do n o t e., row l aq;t:: el10utll to d o Be r i aue druHB.ge . .L n 
tl at :;rea r t he in tens i t ,\ o f t h e '1' e r edo 11 s et II was hi g.l - oft en over 1 00 
per s qu are inch. 

~h i s result i s , of c ourse, on ly a n appro x i mate ind ica tion 
o f t be p ossi b iliti es , a nd f u r t h e r exper i ments a~ e p I a n ed i n 1 938 to 
g i ve a more co~~ l et e p iot re . 'hese will i n cl d e b ot s t ud of tl e 
r ;:.. te 0-,- g rowth of t he yo n t ....' e red o an (i:' o se r a. t t n tion to tH e let e.l 
per iod of LXI,ot:;u 'e t o air U lder v'r i ous conai t i ona . .L U the l a tter 
connection i t ma b e lJ ointed ou t tha t it has been f ound t h a t a t 
t emp e r a tu re , Yer aglnt , ~,b out 5i-° l,; Ter edo S OLe inc_ s i 1 l en til y 
1i\ e over t wo BO th i n boa r d s in the ai r lt es t boa~ds used in 193 7 ). 
It is also o inted out ha t the s iz e to wh i cb sh i pwo rms can grO\IT 
rtthou t d Oi nb ser iou s damage depends on t hei r numb ~ a d t~is will 
vary g r e e. tly. 

Ihile thi ~ me t hod is su i table f o r prot ect ion of equi pment 
such 8 .S dor ies wh ich a ::.' e no r ma l ly e~ : :p o ed to wat er i n t ermi t t en tl a d 
while fU l' ~ne r investiga t io ns Rre p l ann e d , A n u be r of cons i de~ t ions 
limina t e i t f 01' tn e pres ent QS a seful meth o 0 , p ot e c t ing e u i p ­

went, such a s r eE'T ' ng trays a. d f l oats , which is i cons t all t use . 
1/ . I t re~ui l'Gs ext (;;J. equi Jiment 0 make i n t e rc .l.an e p ossH; le a .1 t is 
lLakes it mor e expensive tban the u se of a. c h eap pl'es ervc)t ive such ES 

tar- copp er oleate mi xture. ~/ . It invo lves mu ch l a-our . 3/ . . ea t r 
[',nd o ther c ' r c l.unst E',nc '~c; mcl<: e regu l ar l' e41.o'ITa l f ro .L t h e wa e1' d ifficu l t 
a nd e ve t wo we ~ks in t . e wa t e r may be fat2 1. 4/ . Al L ou gh r ellOVE), l 
a t s ho rt i n terv&.l s grea t l.- r edUC ES t he da.nage it d oes not e l i u i na t e i t 
a nd t h i s me t h od lllt;;anS reduc ed 1 i f e of t :be eu.ui p E: nt. 5/ ..iu pr event 
or d i nary weathering and \ear a 8 rface c oat i ng i s des i rab le a nd ~hi6 
can be TIlB.de effec ti ve agc i ns t sh i pwor 
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( 3) a~- c ~per oleate illi ·ture . i x t ur e 0 ~ a r , 
ben 01 a.nd c OPl'e r o l eat e ~Jas deve oped a d l'ec o .Jlllend e d 5 a n et 
p::-e e 1 a ti ve s ome yeartl ago by a l' de 1 li' . '.lo a 1 00. '-lnd AI' t. ur ' . (e llfJ 
of te l n i t ed btc t es Bu r eau of .l' i she r i e l U . S . Jj .Doo . 9 Ll? - " l ·operties 
8 h d 'lCl l ues of' cel'tei n fish - net p r eseI've ti ves ) . ':£ l i s was l 'Ee erect in 
1 93 6 a s a prese r vati ve f a c offe e babs w i ch we re t h e D be i n tried as 
a s ub eti tute f or IV i re clo t 1 i n t e bo tt oms of r ear in trays , a d i t VIas 
g i en 8. pre li mi n 17 t:ci c' l a s a p ro tect i on for' wo od agB i s t shi pvro rril8 
with v ery p r omising r esul ts . 

T e mi x t r e ras u sed 8.S r ecomm ended by .I. a ylor' Em e lls 
f o... n e t s e::: c ep t t hat a SlllA. ' e 1' p ro p o r t i on of' b e nzo l ia.S u s ed oec "ll.! s e "Gue 
t a I' VJas EI.}Jpar ei tly th i nn er' t Il n t he i rs . Our i x t u re .a~ made lJY 
d i sB Olv il~ a p ound of c opper oleate i n hal f a ga llo n o f oenzo l and 
~ixin~ tne s ol u tion lit~ a galla of ordinar- net tar . 

':' '0 n ewly- built l oa t in t r a ys , i n ib t 11 tole l ul!l.b er WB o:. 

r the T c r een , were g i ven a s i n , I e coa t of th i s .1i xt l I' e 8. n l a c d i n 
. e wa t er on July 9th - b fo r e tl e pr in' ipa l c,e ttline:, 0 '" ... e r ed. o la rvae • 

... Le rn i J.tul·e -was ~ pr l ied co l d 'VI i til 2. tru8D ,., nd covered 5 u ch surr·ac e 
a s cOPP I pai n t . ~ ~e coa t was g i ve ~ re l a tively s ort time to d ry 
B.nG t- e r e i s r ep so n to )e l ieve , on t r.e bas i s of s ubsequent experi e ce , 
thn t the d r y i !..as i mpel' e c t. AS a r est. t.Jy t e end of t_. e s e s on 
t he c o<· t inc fld d i'" pl-'ee r e d in some p atches . .Lt is seen, t _ ~ eI'et' o Te , 
t ha t it wa t ri ed under U Ifavourab l e c nd i t ions . 

I n spit e of t h e p oor cond i t ion s under . l ie L i t was tl'i ed 
t he mL ·ture gave a 0 t t e same p otect io n as c OJ.:1:Jel' a il11 t - i. e . 
shipwo~:, ent.ered on l y i n me.:!.l spots wh i . - had bee! ell : fe a . l,.;ontl'o1 
-:; P.o ' S 0 U t 1'ea t ed lunber "eTe comp letely des t royed i n l ese than a 
L ontb . 

... he cos t o f th e mi xtul' e in t h e f or. used ae- b out 44 c e ts 
p er ga l J. on lc upper ol ea t e ab out ~2 cen t s per p ound, ~ enzo l a10u t 40 
cen t s pe I' gall on nd tar ab out ~ l cent s per gal on ) . ~ne 1o~ cost 
and t he &:, 0 d re s Its u n .e l' such poo r condi t ions made it a p r- ea r t ile 
wo s t pr omisi n g o f a ll me thods i n vie / . 

( 4 ) Cont l' o l s . AS c ont rol s fo r th e I 36 tri a. l s , smal l 
url tr ea ted cr a s we r e expo sed thr ou ghout t_l e s eas on "!flU lllO t 01' tile 
e qui pt.len t i use 'as l.lTotec te cJ. by coppe. pa int . '±'he 1 treated t ray s 
we r e att a c k e d uad ly - over 100 ~ er edo per s~uare in ct e t e r i l b tne I O ~ 
i n !. lEl ny c a es . . ' e f e ll aUBr t of t ,:1 ei r 0 m we i g i t i n l ess t L<.. ll a 
mon t l a f ter t e f irs t l arge '· "se t !! , t l e t.L.in b oards of t h e c ove r 
lJreak i n g up ii rat . ~he c opper - pa i nt ed t rp '" s sha led t he u sua resu l s 
obtained i a y ea r of se ve l'e s ipwo 1 'm at t a ck . looL1};l et e ~ I' ot e c tion 
w!"s eff o r ded by tLe c op:oel' pa i n t 'here t 1e coa t i n l;, reu"' i ned i n te. ct 
bu t sorle sh i]J'.! rIllS ent er e d 1~ ere the c oatin g ~as chefed o f f . 

~ e r i ment s in 1 937. ~~ per iment s i n 1937 wer e d e s i gn ed 
t o t eEJ t f u:r:- ther t he effecti Veness of t U.8 t ar -copp er ol eate TI _ixture 9nd 
va ,·i<·,tion s of it i n owpal'i s on wi t other c o['t i n~6 . 'O J:. h i s ' urpo e 
t e flt b oa r ds ''Te r e ex a a e d . n add ition there were fur L Jer l are;E- s c a le 
"v i (-t I s ~!i ttl. the .Jer t. ·t.men t I s e _u i pment Cl.D b y v~ r i ou s mel ber s 0 <;Le 
i du s ry . ~he l:.!ixtlIYe .'as e I s 0 us eO. on 2. srn;:> 11 b oa t .' l i c' iC).S kept 
in ,he 'a t e l' t i l oUe.hout t~e su1!t..,er . 
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A. lest b oard a . '.L es t b oa r ds of p l rned apr Ic e 18 ' x 6 " x 1 " 
we_' c oat ed ith va rious IJ r etJ er va t i ,8 , suspended fOUl tLe l a n d i n5 
st a ge l a te in .J une g d re .lov d from t ~.Le wate r' ea ly i n .l',OV emLer . J. hey 
\'Jer e E spended a t t ile same d ep t b a n cl 'ver e covered a t a l l ·~ ides . '.I.'he 
de t a i s fol l ow: ­

(1 ) Contro l . Two c nt ru l ~oarde of u t rc~ t e ' planed s ruce 
were pl 3. ced. in t h e Hat er J·une 2 1 st, . "he· c oup l et ely d i s i ntebrated in 

r~~Ub1..1s t. ±he ils et " 0: Tered o l ar va was ve r heavy in 19 ' 7 , :l~;)i 

exc eedine; 00 per s .uare inch . J.he interlO i ty a nd t :'1e d;~ t es a t wbic 
i t OC CU . ' d n i ll oe .,huwn by e,AJlmin"1 ti on of t eat boa dB e':';:posed for 
t hat ::;u r1 0se , :ceau l ts of whi ch 1i l l be Giv e r i n P. l a, t er report . ",'heae 
boar ds · e e p l a c ed i n t he water in t wo ser i e s . 0 e c o' _s '; sted of 15 
boar ds p l a ce d in t he w~ ter on June 17 hand re ove ou e at a iT e a t 
lee' -ly t nt e1' va 1a t er ea ft er . J..ne ot Ler c ons i sted o£' board s .,l <' c ed in 
the ';v::: t er on Rot El tirue t 'l.'lice a ~eek and, each lef t f or:3 .eak . ... .hese 
r rov i( e a n rddit ional contr ol. It is necesea y here onl to p oi tout 
tlla t t :le r e ~I . 0 h eavy _laredo ~ ~ tack L 193 7 on l;on,i' dfJ \, i t h i n a few 
~'ee t of those on which varioui:! reservati eres e e tes t ed . 

I 2 ) lh i 'te p·:<.i n t - t wo coats . J.\JO bOBrds , ,3 . ch :fi t two 
c oa.Ls of , ~hi te pa i nt , we r e p 1r ed in t:u.e "la t er Ju ne 2 ... t 'l. n 
re~oved ~O V~d J er 5th bo t h were i n g ood c ond: ti o and bore no oyster 
spa t 01 ' bryozoa. Chip_ i n r of t he b oaros reveal ed Ill) l ' ered o . 11 e t wo 
Ifo a ts of \"..... i te i,a int ( oore ' s 1'.i::; e L1al'ine ) ~aye co 13 e t e pro tec t i on . 

l 3 ) COPPS I.' pai nt - one c oa t. ~wo boa~d , each with anI 
one coat or c oppe paint U ion ack ), weI' p l aced i n the va te r J une 
2 15 t . .hen removed ~·oyember 5tl they wer e in good con i·.:; ion .1\ cL bor e 
no J)Rt or b ryo z oa . Lhe s u face 'las very c lean . Ch i~p ilg r~veal ed 
n o -'ereda in th e boards . Comple t e1::l1'o tection . ' 

l 4 ) ,'/h ite .,..." int ( one co a. t ) a nd cepp .r p', i nt tone c oa t) • ..:. wo 
b oards each WIth one c oat of whi t e p i nt (ooTe ' s I'i ne) a.nd on i t 
one co C' t of cop, e r pain t (Union Jack ) ' \,e r e p <l ced in the water Ju n e 
21s t • len re, l1ove d 01::1 ovemb er 5th each had ma './ spa t on one s i Cle and 
on th t s i de s ome 0: the cOll_,er paint l1c.d scal ed o:f - p 08si b l ith 
sat . ,-,ome brjozoa we _'e present . l b.t:: boar ds ' rere sa UDa ... nd chiPJ:J i ng 
:c eve c, l.:ld no -'ere<to . Comple t e prot ection . 

(5 ';1'80s ote pai nt ed on . Two b oards on "Ulcn cre08 e ..,as 
j,1ai ted 'J ith a brusl were p l 1?,ced in ;he we t er OD June .2 st . u e was 
los t. 'I' e other \71 en t , .r~jj in 0' llovember 5 t h we.s oJilp le te l y" a d 

cO.lbed . ''Xalilina ti oa of he Bur l 'R c e reveal e ove l' G '.;. er e (~o p T 5 .G L1 . 

_ ad ente r e d in s om e p r ts rd on ly Olle o r two pe r s . em . i n others . 
Teg1 i g i b1e r t ect~ on . 

6) Creoeo t ed 114:;110e '. we p i ec es 0 t " 1ll!110 er c ce os ot ed 
under pr es'~u re, "Thi ch was use in 1936 a nd is r ef Tr ed t o abo ve , were 
. lac f~d in the, :vat er a J une 21st . 0 e was l o st and the ot hel' when 

e ov d on .i"OV mbe r 5t h waB in go od c di ti()n . It hfLd n o pat or 
bryozoa. Ch i pin~ revea l ed n o ~eredo a d showed that t ~e cr e os ote ad 
p ene tr:g t ed t h rou l. ou t. amp e t e p rotec t ion . 

(7) a r, copper ~ leate ~nd benzol. T~o b oa rds pn i n ed wi t h 
two coats of t~ i s i xtur e lbenzo 1 ~ gal ., t a r 1 ga l ., c oppe r 01ea~e 1 l b . ) 
\fe r e p l a c ed in t he We ter June 21s t. 7b. en 1'e oved l'i ovev ber 5th both 
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boards we ~ e sou d . Both ~ ore numero u s ~pa~ , bryo zoa and Lydr ias. 
C :p i ng r evealed in one board < . sin ,l e 1eredo ab ou t l Oti onis w' ich 
had ent ered at a. cha f ed edt,e . n the o the r it revt;a l ed severa l vh ich 
had e ter e d a t a suot \·.rh i Cl exami n' ti on '7ith ... J. e 'i C:('0 5 ope 3h o ~ed to 

ave been le f t unc~ve r ed l y the ori~i 1 c t i b , nd tnree o~ u r N 

in each of t-\ 0 cnafed s ots on t ' e e ee . J..' ere' a;3 11 t en ou~h 
daUlage to 71e :-Lke t' e b oa d per cep'tioly. Comp l et e pl'otec t i on "as shown 
whe r e the c o t i ng ~e! ined and -:; e re vas n o s er iolle d ' ge e 

( S ) Tar , co pper oleate a d gaso litl e . l'WO b o 'f pai t ed 
wi t IL t wo C oa ts 0 f t~n 1s mi x t ur'e ( gar' o l ine 1 gaL, t8r 1 €,al., copp r 
ol eat e 1 1'0 .) wer e lac ed i n LJ.e ater Ju G5t. . ,I en ~:' eD oved on 
.... 0 dm ) r 5 t h b otl bO rds we r e sound ~,nd bore some s pa t , b r y oz oa a n d 
"d_oids . ~.i )~ i ng evea l ed DO ieredo in on e a nd i n t he a ~her f our 

which 'lad ente r ed a lo n t an edge a t 01 e c orr er - e r e 'l, Le co,- t ' ng {lad 
been kn cke d of f . Comp l ete pr otection excep t wlle!'e cor,t i ne:: obv ' ously 
Imo ck d of f in on e mi m te p l ace . 

( 9 ) ~ar , copp er o l eate a d s tov e oil . ~wo b oa r ds each 
l i .L.h t wo c oats of thi IUiA-t ~ J.e ( stove o i l, s i mil r t o ker osene, gal., 
tar 1 gal., copper ol Late 1 lb . ) were p l Aced in t~e w ter J e 3 t h. 

en ren olJ' ed on .L~o eUll) r 5 t l b o t bo ~ d s we r e s oune.. Rnd b o re some spat , 
b~yoz oa n d h dr oids . ' i pping reveal e d b. s i ngle eredo iil eacr til icn 
h ad i n eacn. c a s e, t er ed a t a spo t or an edge '.ilere t h co ; t had b een 
.~n oclce off . or::lpl ete pro t.ec tion excep where the coati ng was knock e d 
off a nd neglig i bl' damage altopether . 

(10) Tar and benz o on l , t w c o t s . rwo bo rds ench wi t h 
t wo c oa t s of a mi xt re of one uar t of benz o l t o two parts of t a , a d 
, i t hou t copper ol e" t , v 1.'e p l ,:"c d i n the '.V_ te J ne 25 t h . C' _i pp i ng 
r e vea l d t wo r edo in one ":t icn a d. e n t ered 2t a ~r1a ll su o on one 
edbe . I n t h e t_l e r t.e e had l) eeTI some i m r , 810 des r yi - €. abo lt t 
o f tile 1)0- r d . 2( en t ered a lon · one 1" f Ace ~ appar ently 
t h l 'O Ub l the c rti n ) a d a ff' at each o+' t. o corners alpa_e _t l y 
t l rough chafed po t !? ). ar t ial r o tect iol1 aDd excep t f o r one e dge of 
one b oard c o p l e t e p 'ot ect i· n ~le 'e t' e coa ting ha n e r s isted. 

lll) a r a n d benz ol , one c oa t . Two bo~rds e~ c pa i n t ed 
wi th one coa t only o f a mixture of Olle par t of benz o with t wo p8 rts 
of t a r and .vi t~ n o copp r oleate were p l aced in the Tflat er on J un e 2Glld . 

!'len Temo ve d on ovemb e r 5th b t h bo rds '\7er e s ti ll ent ire but b d ly 
he ey-c o -bed thr oT~gho ut . '~' e re l o l a e t er e d on .9.11 p~ t s of tile 
surf ' ce a nd t :'Hou '_h t he co t ing e "he t vas i on d i d no t e_ ceed 1 0 pe r 
sq . c • in a y par t e:; 'ami ed wi t h t _ e mi c r c op e. 'fh us t. in va si on 
was much re'uced but t~1e IJl'ot vction insuff i cLmt t o be O I pr8 c ti ca l 
val u . .l. h e boarcs or e s o 1e 8 a t o' .d br r o ~oa . 

( 2 ) ~ rand gas ol i e, t vo co n t s . r wo b o rd s Bch pa i nt ed 
with two c o ts of a mixtu~ e of one par t o r gas oli ne a nd t r o a r ts of 
tar with n o c opper oleat e were p l ac ea in the w'ter 0 J une 22nd . ~en 
I'elloved on Lj·ove.nbe r 5 one b oard was so und a d ~he otne r s e r io us l y 
da_llage . l.hi" _ i n r evealed t wo ,reredo i n t :-.Le sound b o ... 'd wh i c h h Hd 
ap are t y e . t e ed a t one e d . I n t he ot l er c i u ing rev eal ed that 
over. a li' o f t e board as ba ly damaged , all t 1 e ~eredo av i £5 
PJJarently e tere r a l onl;:> one of t 1" ;" ac s . '£hey h .. d pass ed J..ro gn 

t e c oatinf, t~le re wh l.cn was c OLlt i nuous b t t h i nne r than elselT~1ere . nd 
it is sug~es t ed t nat in t i s ca e (as OSGibly in the bad b o ~rd in 10) 
t he second c Oa t wa s ni ssed along tn t f ace . 
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Board s te~t' ng 9i bl e c oats of t he t ar- c lpper ol ea te 
;JlixtUl'es a nd test i n t; d oub l e c oe.t s of tar and b z o l ' nth l ower anc' 
hie;' e r propo r t io n of c opper o l eat e tna n abo ve we r e a l l los t ii.l s evere 
s t or ms . I t i s poi t ed out tna t t! e bo, rds lIer e hur h suffi c i ent ly 
c lo ee t o e t he r to be sub j e c t to ao , e c olli s i on with one a notne ~d 
wi t h t he p ol e s o f the stage du ring t hes e s t o rna . " h is a c e aunts Tor 
t he datl ge t o t ..l e c o ts alon g t h e co r er s wr Ler e t he dant. er o f ab .as i on 
wou l d be glell t est a nd i t i s be li eved t h::.t 'n t h i s r e~pec t t h e 
cO l di ti on s we r e wo r s e t h an us lly oc c u r i n f l oat s and t r ays a ne ou r e d 
s epurat e1 • 

I n seg chin g for 821i p 1,.ll'L1S in tbe bo"'rds ;<fL ich 1er e n ot 
bvious l y o l1 ey- c o~b and ~l i c ~ c ou l d no t be broken u p by h n d, each 

boa d was ch i pp ed a\~y . ra Aua l l y wit: a harp ha t chet and i t i s 
b e li e ved t ha t t h i i3 re v e led 1 1 t Jle sL.i p·'!o rIDS • 

.i c ro s cop ie eXR~i aL t i on of the su r f ac es ShOW8d a g a d ma ny 
c ' s ee i n \'Jhi c h Te r ed o l a vae ~1ad s e tt l ed a nd s t ar t ed t o bo r e bu t had 
no t f i ally su cc e eded . I n thea cases the der t hs of t he depress io s 
var i ''''d fr au b~ r e y e n ough t o be pe r cep t i b l e + 0 o v e r h f' lf the d i ame t er 
.J f t he l a r vae ( v .ich a:1:"e n ea:!." l .! ':'pher-ical). I n u n t re a ted boards 
r e111 0Vec~. ur i t h e 3ur:'IDler g r eat TIl2ny s uch empt dep ~ ess i ons W8 1'e found 
·!Ju. t i t i s beli e v ed that t e ma j o l'i t y wel'e cases i wh i ch ent r'e.nc e in t o 

rthe board. had :)e e n i nte rrup t ed and the larv e i shed o f f i n t e COl' rs e 
o f r' e~oval of t h e b oa r ds . Exa....i l1a tion aft er f i na l !' ° i.i!.o va l of t~ J. e 
b oards' i n t hE: a bo ve se i e revea l ed a v e r ' s mal l !.·, r op o· ion of su ch 
un o c c up ie d e p r-8s s ions - on l y a 8/, 1 1 fra c' t ion of one pe r c e of ' t e 
oc cu:p i e d bu:cr ows . I t seems , t Herefore , t la t tIl e IJYot e ct ilT e cov e 'i n gs 
a r e e f f ecti v e t l r ou e _ pI' e ve t i on 0 a n per c e"("l t i b le s t ar t o f bu r .r owi l g 
a n d t h e: t if the 'e ,:'e d o l arva e Ct:". s t a r t t ley c a n su c c eed i ll e s t eb l i 
l ne., thenl "" e l v e s i n t ~'L e vas t mc.,j ori ty of ca ses . .ihet h er t h e d e ci d i n g 
factor i s p u r e ly p ys i al or w e t e r it i s t h e r a c ti on o f larva e 
t o cherIt c a l ::; , e i t h e r befoTe s e t tleruent or a f t er s I i gr.t a n d 
i lup e r cep t i 'ol e bur r owi ng , t h oDservat t olls do n ot ind i cat e . .l.·h i s 
aspec t a the pr ob lem r equ i es f ur t h er i nves ti · a t ion. 

B. i!:xper i e nc e o f t he oyst er i du s t r y i n 19~)7 ..i.h e 
e f fe cti v e n ess o f 0 p e r pa i nt when <'l. c ont i nu ou s c oat i ni::; i s mai nt a i ned 
has b een de mon t ::a t e d b y t ' e exper i enc e of man y ars 8. !d we are 
i n t e " s s t e d h er e i n the u se of t ne ixt u re of t a r a nd c opper olea t e . 

f t e s ee i ng the res ul t s of t he preli Jdn 0 r t ri a l s i n 1 9 36 
a iel. hav i ng i n mind t he ve r y gr eat 6avi g sever a l 0 's t er faI'ille r s us e d 
t h e mi x t ' e of' -a. r and c opper o18a t e i n 1937 0" .L l oats f or spat 
c ol l e c t i on an d on r ea ring tra y s . 'l 'l1e f ollo wi nG are ~' epr e s entativ e 
exau l e s on wni ch d efhlit e i nfol'mn tion i s a va i l a b l e a n d a umber of 
ot h r8 u s d t he i x t re ~ i th a i ' 1 r r es ul ts o 

t 1 ) ~lpeque ya t ers iIDitcd . f t e r d i s cuss i ons wi t h t lle 
wri t e in Wlll C it as p o i nted ou t t ha t t r e be 2 01 appar c::n tly c t e 
on l y as a so l'r en t f0 1' the t . a nd c opp e r ol eat e ..r . J as . G. L.a.cLean , 
~an g E.r f or t hi o c omppn' , (le c i d ed t o t ry i n it s p a c e the mu ch che p er 
s t ov e oi l - a va ri e t y of k e rosen e . AS it appeared to a ct sat i s f ac t ori l y 
as a s olv en t and p roduced c oa ting wh i ch d r i ed and c..r dened we l l he 
u e d. t h Tl] i :~ t ure for a l l tlL c omlJon .,. l s e qu i:.yr;len t i n 1 9 37 . 1 used 
one-half ga l l on of st ov e oil t o eec" gaOl oi.! of t .: T and s ome na - Illore 
t;lan a pound o f coppe r oL:: te o ":wo cO '"1 ts re r e p l i e d a Id c a r e was 
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t~,k en to h e. v e tJ e.ll dry t orou ghly. is '''las u sed on 1 2 5 flo a ti ng 
trays a cl on about 50 f l oats for 8}JRt 011 ct ion o f t he t ;,rpe de~jcr ibed 
i n J:;u llettn J..LVI I I. All of t his ellu i pm ~nt "'laB in t h e Wt, ter t hr ou gh l t 
the set tl ing per i od o f 'e7:' ed o l[' rvae .n el for long enough t er e ft e r 
to }'er, . t oro t h of tle '.Ce r ed o to a onc j_derable s i ze . I n on ly on e 

f t he t ra 6 'TaB damage by shipVfonlls f ound and th e deILage to f' lo ~ t s 
1.S neglig i b l e a.nd 1 i mi t . _ to 1,1 13 c es ( such $'I s ab out t he h o ops of t h e 

_ll tlcne ons ) wh r e t he coa t i ng wa s no t qui t e con t inuuus . ""i s i s 
re~ard c:_ as ve r ,r go od pro tec t io n - better t.len t he a. ve r age o' t a i ne" 
~it . c oppe r pa int. 

t ) R . E . Ellis . lo r k i ng for e. g r oup of oyster ::farmer s who 
emp l oy' d h i m on f u ll t :me fo _' spat c oll ect i on a n d rearing , l...T . Ell i 
u ed t~~ e ruix t u .. e faT al l tI'J.eir equ i pIlls n t in 1937 . rie used on e - ha l f 
2:;a1 lo il of b e n z ol t o eac h gallo n of t ar e nd :p ound of copper ol e t e o 
A number of punch eons used in f l oats f or B a t c oll e ct ion were paint ed 
wi t t h i s mi xture and unplaned lutlbe r f whi ch rear i ng tra,:B wer e bui l t 
rae di pped once a n d t hen dri ed t ho r o g l Ye ~he s i ng l e c oa t obta i n e d 

b y d i p i ng was f o und qui te sati sfacto ry on ave f i fty tra s , aalllage 
be i ng i lat er i al and limi"'ed to !. i n o l.' p lac es!~ ere t n.e co ting was 
c rea f ed off ....h e c o~ti b a v e baod prot e ct ion to t he punt! eo ns excep 
W eJ" e it wa n o t con ti nuous abou t t he h Oops . l'he l!l i xture 1.Ias 
co n ider e d f u l ' J' as effec ti ve as coppe r pai nt . 

t 3 ~ K~~ 'w~ lnd ~p ~on 3r05 . n three two - ,uncheon r108ts 
"na on f l ont i nu tr ... b, ~ finole co:-'t of tel i tur e (Jen'lo l one - na If 
gal l a I , t ~u one g'l Ion nnc' co per ol eate o ne poun d ) l!lS used . :"he 
tne ~ unclieon fl oa t s were ut ou t ne r tl e :trio'e 1( , rd .l. s l l'nd 
~i o lo g'c8 1 ~tation it ~. s evi dent th,t the cOE~in~ a d been poorly 
8.ppli.::~ ~nd was thi n and no t entlr ely continuous. !he pu cneons lere 
badly dam, bed . 

( 4) Dept'l.rtrl n t o:f lljs'J.er i e s . ~\(le llixtu e i n 't ae f o:c ,u 
,hich had oeen tried on '" sLla.11 sca l e i n 1930 wi th Sll"'l~ 1 r or isit L 

r esu ta (benzo l one -hp l f ~p llon , t r one ~al lo n end copper o l eate one 
p OUl1 d ) 126 used on .1 1 t_~e ..Je_artuen t I s equipLent i n lq 3? exc ...pt on a 

e"{. t r~ys w!l ic n ·,rer.e co_"UE'r-Dfl i nted for co!.. r nrj r on . un ~e_'t 01 1.1 e 
equipi, ent on hich tHeTe rel.f ined a reason,qbly Eood co '-t of co p .er 
p.? i n fro~ Storl i er yearlS onl y one coat .? apFlied . On ne I e ,-~u i pment 
or e<.,.u i pn-ent on l"lic h a ood o~ -::: of cOl-rer pa i o t 1-, d not '"")ers i sted 
t m coats \.e e .l'l lied . " ne rebultine;; l!~ ' o t.ect io n \laoJ cOTIe i aered al:l 
g o od as t.1At ,rO\Tided by copper -na i nt . ..Ja~l~ WCtS l i mited a such 
smal l i tems as s l At s 00 to.e bottolls of tr '5 subject t o a[,rasion when 
ur~y~ were ' ulled Rshare ~or culling . 0ver 75 fl oa t ing traJs and over 
50 punclH.ons ' i th ~ccoT!lpanyi ng fl-2T,es ~e,e used . 

1he u e of tne ,. i . tUl'e of L r and cop~ e r olepte outlined 
bov ~nd ot .er i:1stanceb of i ts use by the in.:lus1. _Y sho conclus i ve y 

'1,,11..- t 1.'Tlen lroperly ap:p l ied it e i ves as satisI'8ctor.. prot _ction CI.S 
cOJpt r pai n t. It is also ' sho v tb.f: .t, _ s indicated t.>' tIle te t boards , 
stove i1 i o 6 sat iaf ctor a oolveut es en~ol • • 8 it costs about 
1.:: cent s I-' r ga lon as co I ared -Ii th 40 Ct;nt~ it is obvious l - 1;[le 

s olvelt to be used i n fu t ure . 
J: e eXl,er i enc e a1s sho vs tn t care LiUQt be t ken to 1 et 

t h e 	 coo.t i nf, dr a1 d harden thoroughly and ,"h8 t [hen appliec' with a orus 
.'10 COR s shou]_d t)e used for :;;atet.l • The single c o ~ t lJroduced, by 

i cd i ppin g rOltsh 11lub er i n the l1i x t ure fU . f i c i ent pna ? furthe r s~ving 
resu l ts . ~he ' xture is so Cheap tllat i t is no t rth whi l e to us e 

pned l unaer ~8 i s t ne cl-lse itil co. per or hite a i nt . 
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u . oat . .1. SIiiC'11 tV'! - bor,t omed row- .boat c onst,ru c ted of 
edb e- n2 i ed str i ps 1 s used for 11 t est of he rui :: t ux' e i n 1937 . 1 11 
. "l i n t W'lB reuo v ed I i th a bl ow- torc~k a d a s i nt:, l e cart of tile mL..t re 
was lJpli ed e'"'r l y i n t he sI, ri ng . J.'he bOEl t '.'!as ke t i n t he l')ter unti l 
:removed a t t he beg i n i ng of July fo r a secone:. c op t of t he r yture a d 
it vas t~en ke_ t in :he ~at er fo r -he rest o f t he seRBon. Lhe 
cond i i ons ~ i Lru l~ t ed tnos e on the 0 ' d i Y motor boet . 

i e mi xture used i n tl i s w y gave co p l ate pro tect i on ~o 
t h e sma l l ~DRt , ar d ~ives promi se as ~ s ubstitute f or c opper print for 
boa t s. .L'be 1) or t YlE'S i n ct IP J. use nnd Ae,round as of ten' S ou l d 'oe 
llSUi=l '7i th ruo t or bop t s , 'tnd ...a o f Bucn B ~l1?e t nf' t mor e Bu r f'. c e would 
be subj ec t to abrasion . .h.S t he · xture mus t be 8. 10 . ed t o Cir a boatr 

If..U t be kep t OUL of ' t e r f or ever a l hou ~r s \'.hereas co"pe r pa i nt can be 
r e tll r ned to t he w2.ter a.s soon as arpl i ed , b u t i ll dr y S 1~:.1rle _ eD t h e r the 
_ixt qr e r i l l d y an harden in less that 11 day . I t i s Dot be l ieve d 
thll t mo re thorough dry1.t 1:.. before i:!_ pli c nt i on is requi r ed f or the 
. ixt uI·e than :' o r c opper paint . 

a n d d i scuss i o • 

( 1 ) 'he experiment s "lith t est boar(~s and the ex eri ence 
of \jhe i ndustrJ wi t h hund.reds of f l oa t i ng trays slim' conc l u s i vely t he..t 
t e 'Cl i x tu r e of t ar and C Opp_ I' ol eat e wi t h appr olJ r i a t e so l vent gives 
sati sfB ctory pro t ection • 8 i nst shipworm att.a ck ~hen properly app l t ed 

. pnd a l l led 0 dry alld .1[ rde '1 thol'oU -hly . J. wo c Oe t s :f.Jp l i d wi t h a 
or ush on p l ~. ed s urfac t:s or one co~ t obta i '1ed "oy dip. i ng unp 18n d 
S.Tuce Lre 3at i ~fac t r y but o ne coa t ~ppli ed wi t h a brus~ on p I ned 
l umbe r i s not ui te safe . 1'1 e etter mi bht be sa t i afact or i f 
s uff ici ent l y l1 i ek and carE:f'u ly al..l !-- lied ou t th app i r-:at i o ot t 0 

coat s both inc reases t~e thickness and g i ves addi t i onal assurance o f 
1,;he co~tinG be i !l~ continu ous . A sinble co t appli .d wi tl. " .'nU B. on 
~ml' 1 8. 11 Cl ul!ber ·a~ f ound sati sfactory i n 1936 . t srlOuld be ~hi ck , 
c on t inu ous a dwe l l dried o 

(2 ) Bot, tne experiments with teat bOA~ds Rnd the 
exper i enc e of t h e i ndustry l3r.o "1 t~t s to ve oil s i mi l ;:lr t o kerosene ) 
is a.s s ti f c t ory ll9 b enzo l as a so l ven t. l t i SbGl i t'ved t L., t tne 
fun cti on o ~ e i ~her i s t o dissolve the c opper ol eaLe and h i n t he t a r 
end tha t i n tne Ii ni a hed and dried coa t it is n o t s i e,n i f i cant as a 
p reserva t i v e . I t y , however , a f fe ct t . 9 r ap i di t y of dr i 'l~ a n d -ch e 
cons i a t en ey :' "vht c oa t. .I.h i :;; 1 e _ui es fu tner expe r iment e i t IIlf!Y 
De or 6ig i r i cance wher e ra;pid dry in L i s des i rabl e as i s 0 ~ en th e 
ca::>e i t n -ooa t s . .. e s to ve oi l j. s mu ch clleaper and l ess dange rous 
t o hR nJ le ~~an e i t her benzo l 0 gasoline , and f or or d i n. ry use i s tne 
obv i ous so l ent for t he uture . 

t3 ) 'r1 e cos t o f "the mi:: t ure 17lpde wi th benzo l i s about 44 
ce l ts pel' f,a llon 2nd _<:,de I i 1. stove oi l about 29 cen;,s . J.:'le l At t e r 
i s l es B t I1.2.n one tent:n of 1; 1e usu 1 cost of b oad mar i n e pa i nt or 
c oppe r p . i nt . .£~ t 'le mi ytul'e of tar Rnd GOrp r o l eate appea r s t oe 
aa go od 2 general . rese r vat i re i t i . B a sat i sf' ctory C 1e21 s ubst i tute 
lor c opper pe:i.nt wh i ch 1las hi t uerto )::en the ~ t ana.ard Irotec t ion 
aC;R i ns t 51 i pworm att ck for sm 1 1 ~ooden e qui}Jme n 1". 
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t u eo s o t e i s e nt i r ely :Lneffect " re api i ,."d vli t h a b r u8n 

<.1 d is i lE:.ff' e c ti e when ::-pl i Q by dip i 6 Hnc~e l' t:r~ e co nd i t i ons tr i ed . 


(5 ) ~~eo ~ te app l ied uuc e r pressure so R8 to pene t ra t e 

t 11' o1J':.ho ut tne . o od i s tue mos t, c omp l ete protect i on an d i f it reilia i 6 


so fOJ' a sufl .i. c i ent l y 1 0n6 t i me r!l;1y i n the end b e 'lS cheap a s t he 

L U1' ; of t r and c opper o l(~a te . · he ori i n::l. l cost i s , ho·/ev<::lr , 


ver lJ. i ;r.. ~:ud til ood s o treate i s heavy 60 tu-t it j ust bar e ly 

lo''l.s lspruce) . .lo nere is arpa-'ent n o cdverse e.i fec t on aye e r s 


re~ r e a i n tra./5 bui lt of crdoso t ec-l _u1.'be r . 

( 6) riti e -xper i me t s vi tl tes t bOC'lrde (; nfir u the ...,enera l 


e:qeri e e t h t co:pper pa i n t g i '.'e., comp l ete protec ti on -',m.e a cantin ous 

""o..- t 1s IDaint ;.,':ncd . It is , howeve r , ten t i as as ex:.ensive '16 -c ree 


o · tar and copper 01_ .te c.llld ti.le u~e of tut:: ~ tter on re['l' i ng 

-rays , or e_~8.2 ,lp l e , l." edu ces the total ex_ ense over t'lree years by 


aDou t one na l f • 

. 7 ) .c He mixture 0 f tar , c opper ol eate ;'na enzo l , ~e ve­

atistac t or y resul ts in p ""elimi n· ry tTi ~lB 1..1 1937 on sffial l ooat . 

:hi l e t "le p~'o tecti on el!U8 s ~~at ,-y cop!-'el- p , i nt t l e l atter ap~ar9 


to 'je' 0!::J.8W ?t !Ilo]:e effeeti ve age,inst f ou li 1 and · ~olilewl1at eas i e r and 

l e ss t' -11e - consuminl!. to a.pp l y . 


(8 ) l1.e ·<})e _ irnel1t s wi t b tes t b Oe l' S sho , tn t orii i ua:cy wl i ~ 
ma ri ne pai nt Li TeG C OElp l et e pro t ec t i on agains shi Ol'ms amI. ind i CCl_~J e 
tw t i t i s as effec tive as copper :pc'i n~J ag.:insit foul i.llDjg . I t is , hO'l ever , 

. e~u? l ly exp en s i ve , nn d.oe not .Jro vide a c_le:;.~ pro t ect i on . t may bE' 
tha t tne use of c OJ':~:~er pa i n t almost exclus i vely a8 a pro t e c ti on ag~ins-c 
shi p lo r~s .J.f'slJet->n encollra 'ed by a L ,conception produ ced oy L e me"LLlod 
of u c e. nen coppeT ~ain t i o u s eJ a fres~ co? t is uD u a l l app l ied j u st 
b8fol' € t he season ''lflen ~er edo se t t l e , 'h ereDs '!len '_I1.ite lJ' i nt i s l ' e_ i ea 
on d e Goat may often De so lont tHl o l d and , tne efore , souew J.at wo .!.'n . 

(9 ) J!.xperi l l1 ents 'wi th ~est bOD,rds we r e start ed t o l:LOW tlle 

~ e le t ive ~ffe ct i vene B s of va rious c oncent 'a t ions Of cOPIer a eA:e , b u t the 
boar - S Bed for tni s "'ere l os t i n storLls . he rt::ls ul t so )"" a i ned wi th 
ter a n i benz 1 Jn l y , however , ~ive 30dB ~u~bes tion tlibt i 1 ~ne cort is 
61, _ f' c i <;:n t ly th icl{ and thoJoul:,llly a :r:lied" t J.e copper ol",ate is tlot 
e ssen t i a l . ~he act l.l 8.1 result s of the 1937 teats ,.'e1'e , h o', eVE:', tLL't no 
ber i ou danagell'1.s fo u l w _en t e coppe r olea.t e 89 present but t!i.a t i t 
d i d occn r i n ce r t8 i n ij o rae '/io..h e i 1;r.e r two COf' l s of tFlr Fnd Lenzo l or 
"0 coats -;: t"n a d gasoli ne . l' is r equ i res fu r ther inves ti ati on . It. 

..as 1 0n L 0e e n knoun ~ha a thi ck co~ t of tar , 01' of t , r anrt r i t cn , app l i e d 
h ot g i 1Te s e f f ecti ve p ro-::; ection whil e . _ " tue Od-er ',nd , exp ::; :, ·i enc e .'( i t 

i pp i ng l ODst e r ~rals ! n hot t~,r anu ~r o du ci n a ~~i n c art i s i rd i c a t ive 
of i nIJer _ ec t pl' tact i on . I t may be tha t co. ts t ~ OI'O U l l l y a pp li ed and 
ardened usin a s olvent wi th t Ie tar wou l d be sat~ sf~ .to y . 

~ l. 0) ~.xami n ti on 0 1 tes t boar i t t l e mi cros co ,e i na ~L cated 
~U8 -';:; ovel' 990 of tl le - eredo la r vae lhi C suco e eded i n maki I1L a 1::1' e pt i ol e 1 

bu :'row s u c c eeded i n e staoli s _ i ng themsE: l ves i n the -fO od , e e n t~ .l.O U 11 

a l ercept i lJl e bu 'TO ; '!o ul d no t cene r sl l ,,' lJ.Qye to Denei;r~ 1 e thr l!L _ ti. 

C 0 8+ . -his . 1Jb j ect reQ.1 L' es f\lrtner i v.:f:lt i lation bu t t e ollae'vr t i on c 

suggest t_8. t t} e Pl' o-cect i Ye c o ' e ' i r~t.s 8re effec ti e thr oUbb 1-1 e 1Tent io n 

o~ ~ n p erce~ ti11 e start . ~he n~t u e of t te d eci di nb fac to r i s n o t 

kno1J, 11 • 
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ene 'C' 1 
, uxt!Je r 
dave op 

• 1 umber of [, p eet s of tn c 
1 e u i 1'e 
t o 1 

c td :;;l I'1c­ Y s P0 2 5 i ' e 
i l l e' t t~ ckdd i n S3, 

( -, ) .J! 'u r t 11er tL<rel'iL'nl".;", '\!i tL tes t oard s to t e s t 
St.!''' t i ~ c . :£ ... e Hl3? ~: i,e riL l .1ts ',oll l d te r .e t e d end l UI :lter 
t , ':'r1(' uue l ',,0 }.;.o· · T.l e :t"ects of y, dOt ~ ~ O l lcentl' t i OLl 8 or. C Pl a r 
e te ~,nC1 of sinf., l e c o·, ts of the w.i - t u re on 1' l FlL(:;d n ' u n p h n d 

1 btr . r i e d \. ou l d amB O b lut ou t i 1 .L£. r ~ ttJ. ....t OLe ~rl' 'J. O I dQ 

o cur be f tt i n L eae on • 
• sel, 'e r; of boa,L'ds t o slio\ , the vp r i fl t io I" i n i ntens ity 

0 ...: set i n e l ~ iO ll t J'OL'!" '.. h y i 11 be 1' e eat ed . 
(3 ) A st- cls of Ue el t hs f.l t 11, i h 'J.'ered o se t t 1 E. ~ _ d t~ e 

i e Cto 0":' t he l osit i on a (;le) of t 1e svr::'ac e . lt i s -~ el l i.o n o 
1" t a r e t ' LE; :lUs t da!l b e1' UB ' oei t ions r- 5 'Ij' e _l as seae_,on • 

4 .L~:q: er i t;;nt r:] i t il lO ',s t er trars t o inc h , e f:i 

co.J.) r i son of n tr e,:;:,tec. r .?fs a n a. t ra JS tl' ea t s( .. i t L (;" 1' i n tile -\l~ l1a 
HI,Dn " [' r .lit 1 t ......e tal - c opper O l ~a-;: , .: iJ<_t re n~ er a ct [;' 1 f i shi nl::. 
ccnd i 'L i ol1s . 

~ 5 ) utud of' tr't: gro1,'l th re, t e of 1 er e do . 
6 ) 'U r. ler xper i m nt s t o d e t ern.ine t _e Ii..cxi dUlll afe 

eXl os u :Le f a r 1.. n tr e ' t ed ;[o o d And t_le mini s fe peri od in a i l' i l' 
'_ ill iD e, tlH; l'ere do . 

7 ) u t ud:, o f va r ious p!' O ~Ol' t i onB 01 tiLe 80 vents -:r OT t h 

ar-nd c OlDer oJ eete , ar-rl t he i ' effEc t s on dr:;,r i n a n d t.o.rd en i n '- . 


El l e 1'6 1 i e , f . -" . I ., 
T':'1c"b1'ua ..: , 19 ";(8. 


