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FROTECTION OF WOOD AGAINST SHIFWORLS
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al provlem. It has, of course, long Leen realized
1t waters «f our coast, including all the southern
Gulf of &%, 1ﬁ=~r<4 1ICE emu1 the Sras d4'0Or Lakes, wood kept in the water :
be protected against attac ipworms. Xor a number of years the

andard preservetive for structur: ]
bridges has been creosote - i sl

Jjects such ag boats co 11— ~nql lly., <+iheg twic
present separate yron1emq lor hﬂlﬂ?ntﬂt gtructures which cann
removed for repainting a preservative is required which is as little
suiject as possible to removal by chafing asnd creosote apulied under
pressure appears to ve effective and, because of 1ts penetration, suitablk
in thiat respect. ighter wooden eguipment it is notv so suitable
because it is expe increases tue weight of tlhe wood a prest deal
and does not prote surface from chafing as well as a hard suriace
:oating which can bhe renewed. <Lhie ordinsry copper pﬁint is an efiective
preservative of the ¢ type as long a8 the coating is complete when
th” Ler edo larvae a ng. 4t has been the @ wuurrd preservative
in 1s fielu for & cars but its cost is too high Tfor cheap
equ1p“mnt presenti : rinces. Uur investigations have had as

1e rtVLlcp&rnt of 2 cheaper preservative for this field
B

their purpose t
which may include oyster culture equipment (such as rearing treys or
“loats for opat col“ection), roats, dories, lohster traps, etc.

The probtlem was broughtto the fore ty the development of #he
use of floating trays for rearing small oysters znd by its adoption by
the industry fmom 1935 on. Using, when first constructed, a single
coat of white paint end a coat of copper paint and repsinting with
corper paint each year, a 4' x 12' floating tray with wire-cloth Wbottom
and wooden cover costs approximately w6.C0 per ycar over a three-year
Ii Jrlll 1955 }. Of

& ', ol course,
crably. +Lliey

period (ineluding initial cost of $10.00; (Bulleti
thie almost 505k is the cost of the paint. <Lhese 1
only srproximete as costs of lumber and labour var
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e relative importance c¢f paint costs and the saving
which can be effected by chwapey substitutes. <Lhe mixture of tar,
copper oleante d stove o0il which has been found satisfactory for this
purpoge in 1901 costs onuly about 104 of the cost of wlite or copper
paint.

erve to show th
'f
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1935 exveriments with creosote. &n attempt to find a
cheaper substitute for copper paint was made in 1935. Creosote was
i

ed applied both cold with a brush and by dipping in Lot creosote.

details of the triszls are not significant in view of the fact
that it was entirely ineffective except in a2 single instance. When
hesting the creosote in a large metal contsiner in the open it caught
fire and one piece of spruce board, which was in the creosote at the
time and remained there until it had cooled after the {ire was
extinguished, resisted shipworm attack completely. Uther similar
vieces, whether painted with =& brush or immersed in boiling crecsote
geven as long as twenty minutes, were honey-combed. It was concluded
tiiet crecsote could not ve used vnder ordinary conditioms and that to

obiain the necessary penetration special equipment was necessary, or
elase such lengthy or dangerous exrosure as to e 1w;r= ulbvble.

‘e ineffectiveness of creosote when plied cold with a
prush has been confirmed in 1937, and this method does not seem to
offer any solution of cur difficulties. 1t is possible that long
exposure to cold creosote might be effective and it is planned
to make further experiments in this direction. BSut even if protection
was provided in that way the equipment and time necessary for handling
large gquantities of wood seem likely to make the metliod too expensive.
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Bxperimentg in 1936. JFurther preliminary trials were made
in 1936 in 2 number of directions.
(1) Creosoted lumber. ILumber, consisting of 2" x 4", %"
e e under pressure

boards and 1" x 3", which had been treated with creosot

was purclhiased in 19du anéd used to comstruct rearing trays of tne usual
type. In this small lumber the creosote had penetrated tnroughout
except where unusual resistance was offered by knots. +hie lumber was
degcribed as: "lhe above 1eosotud lumber to have basis treatment with
net retention of 1&j pluLELV-uiVC per cubic foot of wood for use

where material must be proof agsinst shipworm attack, uwaterial to be
trezted under pressure with A.R.H.A. Gracde one Creosote to tne net
retention 1rdlC*u1d, treatment to confourm vo the recopnized standards
and approved processes of the Americen Wood IFreservers Assocliation®
fne cost was $98.55 per M ft. board measure f.o.b. Lllerslie, but it
is understood that this would he reduced 1if larger uuantities were
purchased than in this case (about 1000 bd.ft.).

The trays made of this lumber were exposed throughout the
gurmer of 1936 and no shipworms were found in them. +hey have since
been used throughout the summer of ,u/ with no further treatment and
no entrance by Teredo. In both these years untreated wood was
completely lhioney-conibed in 1c;b than a month following settlement of
larvee. Ureosote applied €I pressure is, therefore, a very
effective preservative. It has the advantage of being unafiected by
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surface chafing and can be roughly handled without danger of spoiling
thhe protection. Judging from colour alone there appears to have been
pome removal of the preservative from the gurfaece layers and it remains

to be seen how long the protectiom will last. <fhe trays will be kept
in use and under cbservation to test :his. Ihe oygsters in the trays
seemed to be uneffected by the cerecsote although the latter continued

te be in evidence through production of an iridescent surface film
even in the second year.

The use of creosoted lumber has some disadvantages. Lt
is very heavy, necessitating the provigion of other buocyaney for
fleating trays, and making eguipment built with it more fu.m r50Me .
Lt 18 also very expensive. +he expense per year would, o COULBE,
depend on the length of life and this remains yet to be determined.
1t is, however, worth noting that, as compared with the ci Les p lumber
which can be used with the tar-copper oleate mixture described pelow,
creopoted lumber means an additional cost of about $4.00 per 4' x 1z*
floating tray. Un this besis an average life of at least five years
would be needed to offset tlie Bxpense and the lack of buoyancy.
kxperience may show, however, thst for eguipment to be used over a
1ou preriod of years it is cheapest to use creocsoted lumber. iLhe
experiment will, of course, he ccnitinued.

(2) Hemoval from the water at intervals. frel'winmry
exoeri:unf. in 1936 indicated that if trayvs made of untre ted spruce
g removed for three days after each seven da‘f'l-s in the we shipworns
er 'ixe wood but do not grow h to do serious 'gprizte. 111

vear the intensity of the was high - often over 100
ineh.

this result is, of course, only an approximate indication
possibilities, and further experimenis are planned in 1938 to
more complete picture. These will include both study of the
oser att LUthﬂ to tie lethel

itions. 1n the latter

been Tound that at
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period of exposure to air under varic
connection it may bLe pointed out that £

temperatures averaging sbout 54°C Terede some inches in length may
live over two monthe in boards in the a {test boards used in 1937).
It is also pointed out that the size to which shipworms can grow
without deoing serious damege depends on their number and this will
vary greatly.

While thiv method is suitable for protection of eguipment
such a8 dories winich are normslly exposed to water intermittently and
whiile furtiher investigamstions are planned, a number of considerations
eliminate it for the pr g5 a usgeful method ol protecting eguip-
ment, Buch as rtarin; trays and floats, which is in constant use.

1/. 1t reguir equipment to make interchange po;;iple and tni
'kr\ it more j“ﬂgl" than the use of a cheap preservative such as
ar- CUPLef olehue mixture. 2£/. It involves much labour. 3/. weather
and other c*rc-rjteuc"f meke regular removal from the water difficult
and even two weeks in the water may be fatal. 4/. vlthougli removel
at short ;huerVala greatly reduces the damage it does not eliminate it
and this method means reduced life of the eqguipment. §5/. Lo prevent
ordinsry weathering anﬂ wear a surface coating is desirable and this
can ove mede effectiv jainst shipworms.
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{3) Tar-copper oleate mixture. A mixture of tar,
benaol and copper oleate was developed and recommended as a net
pregservative some years ago by hHarden . Tayleor and Artiur W. Wells
of the United States Buresu of Kisheries (U.5.H.F.Doc.947 - "Properiies
and values of certain fish-net preservatives"). ?Uis was peepared 1in
1936 as a preservative for cofifee bags which were then being tried as
2 substitute for wire cloth im the boitoms of reallnL trays, and it
given a ;rr1-~in-"“ triel as & protection for wood sgainst shipworms
with very promising 'EUHlta.

The mixture was used as recommended by aylor and Wells
for nets except that a smaller proportion of benzol wa
tar was apparently thinner than theirs. QOur mixturc W
i T of copper oleate in half a gallon o
ne solution with a gallon of ordinary net tar.

TwWo newly-built fleeting trays, in which the lumber was
rather green, were given a single coat of this mixture and Jlfcgf in
e water on July 9th - the principal settling of' ileredo larvs

ixture was applied witn a brush and covered as much ourlﬂce

& mede by
wenzol sand
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as copper paint, ilie coat was given a “P1ﬁtiV51y shhort time to cry
andg lere is reason to believe, on the basis of subsequent experience,
that the drying was imperfect. As a result by tn; grnnd of t..e season
the coating had dissppeared in some patches. Lt is seen, tLerefore,
that it was tried under uniav

pe]
; czr“~l- conditions.
In spite of the poor conditions under whicli it was tried
tlie mixture gave about the same protection as copper paimt - i.e.
shipworms entered only in smsll hpotb which had been chafed. uontrol
trays ol untirested lumber were completely destroyed in less than
month.

+he cogt of the mixture in the form used “aq@bout 44 cents

per gallon (copper cleate about Z28 cents per Jound, benzol sbout 49
cents per gallon and tar about 21 cents per L& TOM). ‘e low cost
and the good results under such poor conditions made it appear tne
mest promising of sll methods in view : ‘

(4) Controls. A4s uOuuLOlL for the 1936 trials,small
untreated trays were exposed throughout the season and most of the

equipment in use was protected by copper paint. The untreated trays
were attacked badly - over 100 ~eredo per square inech entering the wodod
in many cases. +hney fell apart of their own weight in less than &
ionth after the first large “"set", the thin boards of u?c cover
breaking up first, ¢+

he copper-painted trays showed L}e sual results
obtained in a year of severe shipworm abuch. conplet glotehtion
wes afforded by the copper paint where e coating remained intect
but some snipworms entered where the ting was chefed olf.
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periments in 1937. “xperiments in 1937 were designed

37
to test ;u:ther the effectiveness of the r-copper oleate mixture and
variations of it in comparison r‘uu other coatings. Hor. this purpose
test boards were exposed. I1n addition there were furtiuer large-scale
trials with the Department's equipment and by verious members of ihe
industry. +he mixture was 2lso used on & small beat viiichyes kept
in the water throughout the swummer.

used bLecsuse the



A. Test boards., Yest boards of plsned spruce 18" x 6" x 1"
were coated with verious preservatives, suspended from the landing
setage late in June and removed from the water early in Lovember. ihey
were suspended at the same depth and were covered at all tides. ithe
details follows

(1) Control. Two control boards of ul =
were placed in the water June 21lst. They complet i
supgust. FTne Pset" of Teredo larvae was very heavy in 1937, again
exceeding 100 per square inch. 41he intensity snd the dates at which
it occurred will be shown by examination of test boards exposed for
that purpose, resulis of which wlll b@ given in a later report. Lthese
Loards were placed in the water in series. unP consisted of 15

WO #
boards piasced in the water on June 1 th and Temov one at a time at
weekly intervals thereafter. 4+ihe other congiste of boards placed in

16 3
r time twice a week and esaoch left for a week
an additional conirol. It is necessary he to
ere was a heavy Teredo attack in 1937 on b
those on which various preservatives were
(2) White paint -two coats, <wo board
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y each with two

coats of white paint, were placad in the water June 25th. when
removed Hovember 5th both were in good condition and bore no oyster
gpat or bryozoa. hipping of the boards revealed no Teredo. <LtThe two
¢oats of white pesint (Moore's White Marine) gave complete protection.

(3) Copper paint - one coat. Jwo Dboards, each with only
one coat of copper paing (Un;um Jack), were placed in the water June
2lst. dien removed November 5th they were in good condition and bore
no spat or br "70Z08. the surface was very clean. Chipping revealed
no Leredo in the beards. Complete protection.

(4) White pzint (one co(t) and copper paint (one coat). vwo
boards each With one coat of white paint (Loor ‘g Marine) and on it
one coszt of copper paint (Union Jack) were placed in the water June
2lst. Whnen removed on Hovember 5th each had many spat on one side and
cn that aide gome of the copper paint hed scaled off - posaibly with

t, Oome bryozoa were present. <Lhe boards were sound and chipping
revealed no Leredo. Complete protection.
(5) Creosote painted on. Two boards on which creosote was

~—

painted with a brush were placed in the water on June Zlst. Une was
lost. The other when taken in on November Hth was completely ;oney-

couibed., ZEZxamination uf the puriace revealed over 24 Teredo per sg.cn.
had entered in some parts and only one or two per sg.cm. in other
Negliginle protection.

{6) Crecsoted lumber. Two pieces of the lumber creosoted
under pregsure, whichh was used in 1936 and is referred to above, were

{."J.

plact :d in the water on June 2lst. OUne was lost and the other when
removed on Hovember '5th was in good condition. It had no spat or
bryozoa. Chipping revealed no Teredo and showed that the creosote hed

penetrated throupghout. Complete protection.

(7) Tar, copper oleate ~nd benzol. Two boards painted with
two coats of this mi rture (benzol + gal., tar 1 gal., coppe
were placed in the water June 2lst. When removed November 5th both

r oleate 1 1b.)



boards were sound. DBoth bore numerous Bpat, bryozoa and hydroids.

Cnipping revealed in one board a single leredo about 10" long which

had wnTHred at a chafed edge. In the other it revemled several which

had entered at a spot which examinstion with the microscope showed TO
e been left uncovered by the original coating, and three or Tour

in eachi of two chafed spots on the edges. There was not enough

damage to weaken the board perceptibly. Complete protection waa shown

where the coatinig remained and there was no gerious damage.

(8) Tar, copper oleate and gasoline. wo boards painted
witih two coats of this mixture (5auﬂlinc * gal., tar 1 gal., copper
oleate 1 1lu.) were placed in tane water June 25th. when removed on
sovemner Htn bothh voards were sound and bore some spat, bryozoa and
wydroids. Chipping revealed no Teredo in one and in the other four
whieh had entered alon;, an edge at one corner wnere the coating had
been knocked off. Complete protection execept where costing obviously
knoeked off in one minute place.

(9) Tar, copper oleate and stove oil. Two boards each
with two coats of this mixture (stove o0il, similar to kerosene, %
tar 1 gal., copper oleate 1 1b.) were placed in the water Juns 30th.
nen removed on Hovember 5th both boards were sound and bore Bome
bryozoa and hydroids. Chipping revealed a single Teredo in each which
had in each case entered at a spot on an edge vhere the cont had been
knocked off. Complete protection except where the coating was knocked
of f and negligivble damage altogether.

(10) Ter and benzol only, two coat
two coats of a mixture of one part of benzol t

-

8. lwo boasrds eanch with
o two parts of tar, and
J

without copper oleate, were placed in the water June 25th, JﬂlpplLb
revealed two Teredo in one which had entered at a small spot on one
edge. In the other thers had been some invasion destroying about #

of the board., The Teredc had entered along one
through the coating) and a few at each of two ¢o
through chafed spota). Fartiml protection and
one hoard complete protection where the coating had persisted.

{11) Ter and beu 0l, one coat. Two boards sach pzinted
with one coat only of a mixture of one part of benzol with two parts
of tar snd with no copper oluauﬁ were placed in the water on June =znd.
iien removed on Lovenber 1 h boards were still entire but badly
anoney-combed throughout. Yere hed entered on all parts of the
surface and through the coating. The invasion did not exceed 10 per
Sg.cm. in any part examined with the microscope. Thus the invasion

7 3 !

1" face (apparently
orners (spparently
except for one edge of

.

w,
‘“'j
o’
o
o cl-

wasg much reduced but the protection insufficient to be of practical
value. +‘he boards bore some spat z2nd bryozoa.
(12) Tar and gasoline, two coats. Two boards each painted

0
with two coats of a mixture of one part of gasoline and two parts of
tar with no copper oleate were placed in the water on June 22nd. When
removed on Kovember 5th one board was sound and the other geriously
damaged. Chipping revealed two leredo in the sound board which had
apparently entered at one end. In the other chipping revealed that
over half of the board was badly damaged, all the Teredo having
apparently entered along one of the 1" faces. IThey had pzssed Lnrougn
the coating there which was continucus but thinner than el*inara and
it is suggested that in this case (as possibly in the bad board in 10)

tile se conu coat was missed alonpz that face.
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Boards testing single coats of the tar-copper oleate
mixtures and testing double coats of tar and benzol with lower and
higher prorortions of copper nleate than above were all lost in severe
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Taken to have thiem dry thoroughly. This was used on 125 floating
trays and on about 50 floats for spat collection of the type desecribed
in nulletxn ALVIITI. All of this equipment was in the water throughout

the settling period of Teredo larvae and for long enough thereafter

to permit growth of the Teredo to a considersble size. In only one

of the trays was damage by shipworms found and the damasge to floats

was negligible and limitsd to places (such =8 about the hoops of the

puncheons ) where the coating was not quite continuous, this is

regarded ab very good protection - better than the average obtained

with copper paint.

(2) R. E. #ilis. Working for a group of oyater farmers who
enplo"ei him on full time for spat collection and rearing, Mr. Kllis
used the mixture for all their equipment in 1937. fe used one-half
gallon of henzol to each gallon of tar and pound of copper oleate.

A number of puncheons used in floats for spat collection were painted
with this mixture and unplaned lumber of which rearing trays were built
was dipped once and then dried thoroughly. <{he single coat obtained

by dipping was found quite satisfactory on over fifty trays, damage
being immateriasl and limited to minor places where the coating was
canafed off. <Yhe cozating gave good protection to the punfheons except
where it was not continuous about the hoops. JIThe mixture was
congidered full, as efleculve as copper paint.,.

(Sﬂ Harman and Heaton Braosg. Un thiree two-puncheon ilosts

and on floating T.:.‘E' 8, a single coat of the mixture (benzol one-half
gallon, tar one gallon and coupper Olgﬂtﬁ one pound; wns used. When
tne puncheon floats were put out near thne ¥rince Hdward Llsland

iiological otation it was evident thet the copling had been poorly
applied snd was thin and not entirely contipnucus. *he puncheons were
badly damsged.
(4) Department of Fisheries. Ihe mixture in the form

wiiich had been tried on = “--11 suale in 1936 with such promising
results (benzol one-half gallon, tar onc gallon and copper nleate one
pound) was used on all t'e Department's equipment in 1937 except on a
few trays wihich were copper-painted for comparimson. OUn part of the
equipment on which LHP”“ rempined a reasonably good coat of copper
paint frem sarlier years only one coat was 1'11iﬁi. OUn new myuipment
or eyuipment on which a good coat of copper paint had not persisted
two coals were applied. The resulting ;roLﬂcbluu wass considered as
good m8 tnat provided by copper paint. Ugnage was limited to such
Bmall items as slats on the botfoms of trays subject to abrasion wien
.rays were pulled ashore for culling. Over 75 floating trays and over

50 puncheons with accompanying frames were used.

The use of the mixture of tar and copper oleate outlined
above and otier instances of its use by the industiry show conclusively
that when properly epplied it gives as satisfactory protection as
copper peint. It is also ghown that, as indicated by the test boards,
stove oll is as satisfactory a solvent aa benzol. As it costs sbout
15 centg per gellon as compared with 45 cents it is obviocusly the

solvent to be used in future

Ihe experience also ghows tanat care must be taken to let
the coating dry and harden thoroughly and that when applied with a brush
two coats should be used for safety. The single coat produced by
dipping rough lumber in the @‘xture ig suificient and a further saving
resulte. Ihe mixture is so cheap that it is not worth while to use
planed lumber as ia the case with copper or white paint.



=G

C+ Boat. A small flat-bottomed row-boatl constructed of
edge-nailed strips was used for a teat of the mixture in 1937. All
paint was removed with a blow-torch and a single coat of the mixture
was applied early in the spring. The hoat was kept in the water until
removed at the beginning of July for a second coat of the mixture and
1t was then kept in the water for the reat of the season. L‘he
conditions simulated those on the ordinary motor boat.

fne mixture used in this way gave complete protection to
the small boat, and gives promise as a subatitute for copper paint for
boats. The Boat wes in actual use and aground as often as would be
nsual with motor boats, and was of suenh a2 shape that more surface would
oe subject to abrasion. As the mixture must be allowed to dry a boat
must be kept out of water for several hours whereas copper paint can be
returned to the water as soon as applied, but in dry summer weather the
mixture will dry and harden in less than a day. It is not believed
that more thorough drying before application is required for the
mixture than for coprer paint.

conclusions and discussion.

(1) The experiments with test boards and the experience
of the industry with hundreds of floating trays show conclusively that
the mixture of tar and copper oleate with appropriate solvent gives
satisfactory protection against shipworm atiack when properly applied
‘and allowed to dry and harden thoroughly. iwo coats applied with a
brush on planed surfaces or one coat obtained by dipping unplaned
spruce are satisfactory but one coat applied with a brush on planed
lumber is not gquite safe . The latter might be satiafactory if
sufficiently thick and earefully aprlied but the applicastion or two
coats both increases the thickness and gives additienal assurance of
the coating being continuous. A singls coat applied with a brush on
unplaned lumber wa: found satisfactory in 1936. 1t should be thick,
gontinuous and well dried.

(2) Both the experiments with test boards and the
experience of the industry show that stove 0il (similar to kerosene)
is as satisfactory asm benzol as a solvent. 1t is believed that the
function of either is to dissolve the copper oleate and thin the tar
and that in the finished and dried coat it is not significant as a
preservative. It may, however, affect ile rapidity of drying and the
congistvency of the coat. ihis reguires further experiment, as it may
ve of significante where rapid drying is desireble as is often the
case with boats. +«he stove oll is much cheaper and less dangerous
to handle then either benzol or gasoline, and for ordinary use is tne
obvious solvent for the future.

(3] The cost of the mixture made with benzol is about 44
cents per gallon and made with stove o0il about 29 cents. The latter
is less than one tenth of the usual cost of good marine paint or
copper paini. As the mixture of tar and copper oleate appears Lo be
as good a general nreservative it ie a satisfactory cneap substitute
for copper paint which has hitherto been the standard protection
against shipworm attack for small wooden equipment.
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(4) Crecsote is entirely ineffective applied with a brush
snd is ineffective when applied by dippring under the conditions tried.

(5) Creosote applied under pressure o0 as to penetrate
tnyoughout the wood is the most complete protection and if it reumsins
s for a aufflclentlv long time may in the end he as cheap as the
mixture of tar and copper oleate. +‘he originpnal cost is, however,
very hign and the wood so treated i3 heavy so thet it just parely
floats (Bpruce). There is apparently no adverse effect on oysters
regred in trays Duilt of creosoted lumber.

(6) The experiments with test boards confirm the general

xperience that copper paint gives complete protection wien a continuous

goat is maintained. It is, however, ten times as expensive as tae
mixture of Tar and copper oleaie and the use of the latter on rearing
trays, for example, reduces the total expense over tirse years by
about one half,

(7) The mixture of tar, copper oleate and benzol, gave
gatisTactory results in preliminery trisls in 1937 on a small boat.
Wnile the protection euuals that by copper palnt the latter appears
to be somewhat more effective agninst fouling and somewhat easier and

less time-consuming to apply.

(8) ‘he experiments with test voards show that ordinary whig
marine paint gives complete protection against shipworms and indicate
that it is as effective ma copper paint against foulimg. 1t is, however,
equally expensive and doea not provide a clieap protection. L1t may be
that the use of copper paint almost exclusively as a protection against
ghipwormes has been encouraged by a misconception produced by the method
of use. When copper paint is used a fresh coat is usually applied just
before the season when leredo settle, whereas when white paint is relied
on tlie coat may often be some montns old .and, therefore, someswhat worn.

(9) ZExperiments with test boards were started to show the
relative effectiveness of various concentrations of copper oleate, but the
boards used for this were lost in storms. .he results obtained with
tar and benzol only, however, give some suggeation thet if the coat is
sufficiently thick and thoroughly applied the copper oleate is not
essential. she sctusl results of the 1937 teats were, however, tnat no
gerious damage was found when the copper oleate was present but that it
did occur in certain boards with either two costs of tar and benzol or
two coats of tar and gasoline. Phis reguires further investigation. 1T
ha8 long been known that a thick cosnt of tar, or of tar and piteh, applied
not gives effective protection while, @1 the othier hapd, experispce with
dipping lobster traps in hot tar and producing a thin coat is indicative
of imperfect protection. It may be that coats thoroughly applied and
herdened using g solvent with the tar woulda be satisfactory.

{10) Examination of test boards with the mimroscope indicated
that over 99% of the Teredo larvae which succeeded in msking a perceptible
burrow succeeded in establishing themselves in the wood, even though
a4 perceptible burrow would not pgenerally have to penetrate through the
coat. 4ihis subject regquires further investigation but the observeationse
suggest that the protective coverings sre effective through prevension
of any perceptible start. 41he nature of the deciding factor is not
knowmn.
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Flans for further work. 4 number of aspects of the
general rroblem of the profection of wood against Teredo reguire
furiher investigation if the hest protective methods are to be
developed. Some itens in view are given below and as meny as possible
will te attacked in 1938;

(1) ¥Further experiments with test boards to test
preservatives. The 1937 experiments would be repeated and Turiher
tests included to show the effecta of varicus concentrations of copper
oleate and of single coasts of the mixture on planed and unplsned
lumber. A series would aBkso be put out in May so thet some wesr would
oceur before the setting seaeon.

(2) A series of boards to show the variation in intemnsity
of Bet in relastion fo hydrograrhy will be repeated.

(3) A study of the depths at which Teredo settle and the
influence of the position \aktle} of the surface. 1t iz well 1o know
what are the most dru'cruhs positiornis as well as asasons.

(4) Experiments with loYster traps to include &
comparison of untrested trapsg and traps treated with Tar in the usual
manner and with the tar-copper oleate mixture under actual fishing
conditions.

QS} Study of thie growth rate of Teredo.
(6) ¥urther experiments to determine the maximum safe
gxposure for untrested wood and the minimum gafe period in air for
killing the Teredo.

(7) Btudy of various proportions of the solvents for the
tar and copper oleate, and their effects on drying and hardening.

Ellerglie, P. ¥. L.,
February, 1938.



