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PR~SER\"ATImi Al-ll) CA~ OF FISH :i'.i'I';TS 

By Fraak E. Firt h* and Carl B. Carlson** 

Aside from normal losses , all fishtng gear mus t 
eventuall y be replaced because of chafj,ng , oxidat i on , and 
bac t 3ri nl a tioI'. . Continuing investi r;::;ations by the Fish' a nd 
' ildlife Se:::-vice indicate that b~ pro:pGrl~i treating nets , 
these causes of dete::.'ioration can be r;;.a t e riall y reduced . 
The sno' estions i t hi s article are ' intended to r e - acquaint 
fishermen 'lith some of tbe easier a :i'ld llior e practj_~a l methods 
of preservation which are not ul'1dul y ti!1e- consumHJg ~ 

The three Gene r al types of preservat ives in common 
".lse are coal tar , copper conta ining compound:::; , and tanbark 
extr acts vl r-uch may be used sing l " or in combination. Coal 
tar , and to some ext :mt pine t a r , a r :: used primarily for 

11 aeavy :letsll --pounds , trE ps , otte r - trawls ; and s (,) ines--where 
abrasion ' is an irnportant fA.ctor . nLi ght netsn -;"fj i l l and tr1;l.1ll­
mel 1 e t s , and light seines--are of soft texture , 2. l1d require 
a non- hardening presGrvat ive . 

'rar Trea t ment 

Applica tion of coal tar offers a simple and eff3ctive 
means of preserving heavy net ,~ . Fish.eries specifica t ions coal 
tarl/ , a vertical retort tn r , so;netimes c:J. lled !! sa ine tar , i! is 
r ecormnended for best r esul ts . This produ,-; t may be obta ined 
through m03t supply stores . I f for any r 8ason i t is necessary 
or des ir .bIe to thin the t ar , wat~r-cas- tar oil ~ith a v i s ­
cosity of les s than 2 ~ OO a t 40° C. (Engler) i s r ,j conunended •. 

* FO:rf.J.erlYTechno l ogist,Bra-nc-h of COl'TL'!lercia l Fisheries . 
** C:"i e f , Section 0 f Explore. to:;:'y l?i shing , Pacif i c OC8anic 

:;';-O ishery I nvestigation (fonnerly Fishery En ~~ineer), 'Jranch 
of Cowmerc ial Fisheries . 

l/ Fi sher ies specification tar A (American Soc i ety fo r Test ing 
Materials Spec ifjcation R. T. ), as recomm ended for use on fish 
nets by the United Sta t es Fish and ':,!ildlife Ser vj,ce : 
',::ate r , not. ove r 2 percent by volwne . Total distillation by 
SpecifiC gravity, T,l inimtUTI 1.10 a t 250 C. we i ght t o: 
S 'f ' '0 ' t t .1..0° C 18 to 25 '] '7, .0 0 C. 5 percent maximum. pecl. lc VISC Sl ya _ ~ .-
Total bitumen , minimum 88 ::,")ercent . 27 0

0 C. 30 percent maximU!'l . 
So f t ening point or r esidue 350 C. to 65°C. 3000 C. 40 p erc ent maXiIllUl .~ . 



The tar should be hea t 'Jd i n 'a wa t e r j ack'3 or steam­
coil hea t ed t a nk.. I f the 'tarring must be done i n dir~'ct-fired 
r e c epta cles , such as iron kett l es or cut - off oil ba rrf3ls , the 
tar should be conti nuously s tirred to pr eve nt local ove r heat­
ing and ch arring of the webbing . The t em1)era ture o f the t a r 
should be b etween 1500 F. and 18 00 F. This t empcratur r ange 
is adequate to give good p e netration a nd Hill not burn or char 
the webbing., Conunon practice has been to t est t emperat u r e by 
touch , but thi s is v er y unre liable . 

Ne t s should be clean Rnd h orou;,nly dry befor e t he 
tar tr3at ment is appli ed . Tho steam p i pes should be che cked 
fo r leaks; since any escaping s t ea";]. \,li ll form a fi lm of wate r 
on t he surfa ce of t he tar , \1h ich will wet t he ne t and cause 
inadequate p ene t ration vJherever t his wat.3 r absorption occu r s . 

Thr ee - nlinute immnr sion should inpure udeqna te pene­
tration . M.any fish8nTIen consider it s ood prac tice to run t he 
fre~hly- tarron. notting t hrouGh awr i ngcr to r emove the excess 
tar ', t hon irrrf,10rso U .e tarred n et in fr e sh wa t or f or a t lea st 
12 hours to l eaer. ou.t ;;Jat:3r - sol ub l e p r oducts co nsir,or od harmful 
to n etting. 'i'he petti J.F" should be hun ip- a shaded plac -'J i th 
free ai r Circu lation , be cause di rect sunligh t in t he drying 
process is sometinG s harmfu l. 

Various modifi ca tions of ho coa l - tar treatnen t for 
netting have been developed , and s v 'J r a l pod ~oT.1Tlercia l 

products are ava ilab13 t hrough fishery s u?p l y - houses . ~peri­
mcmts by the F i sh and 'Jildltfe Se rvic e indica t tha t a mixtu r e 
of copper olea t e o r na phthenate , b=mzone , and coa l t ar , which 
can be r ead ily pr epar ed by fis p rm ,em , is a n exc8llent ,tr;')at ment 
to r oduce fouling. The proportions are 41 gallons of b nZ3ne 
a nd 5'~' gal lons of coal t a r fo r each 15 pounds of copper oleate 
or naph t henato . The coppe r compound should conta in at le~ 

6 to 8 perc ent coppe r , and be dissolved i n t he benzene befo re 
bei ng added to t he coal tar. A mixtur<;3 of this typi3 has t he 
adva nt a ge of g iving sat isfa c to ry p 9netra tion without eating. 
Be caus e of its highly i nflammable properti es it should bo kept 
ai/Jay from fla1TIc . 

Trea tment wi th ~h i s mixtur e ,results in a light e r and 
more fl exi bl e net , a nd gr oa tly r educes drying tim:) . ' The preserva­
t ivo' a ction "will be improv3d i f t he 'nets are stor~d in the shade 
or unde r sh3lter , be caus e sunlight caus es the coppe r o~ea te or 
naphthenate to l os e its eff ectiven es s . Pe riodic app l ication of 
the mixture i s r e commended . 

Exc ,)ll ::m t r 3sults ha ve been obta ined in expe r iments with 
chrome- ta nned nett i ng s ubj ec t ed to a f i nal tarring treatment . 
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Copper tr8atments are generally indicated vihen 0. 

l i ght , soft , pliab l e t wine is desirable . Copper o l oate a :10 
cO},lper naphthenate ar '3 \/i ide l y us ed for p r eser-ving li(ht n et s , 
1mt it is not a per mane nt p r e8 erva t ive . Because it i s s1i g~:,.tl~r 
solub ... e in \'Ja t e r , t he compound gradually l eaches out of t he 

. net; th~lS the treatment mus t be r e - &:,)plied pe!' i odica lly . 

The copper oleate or naphthenate shoul u hnv e a cop­
per content of at l east 6 or 8 percent and from 1 to 5 pounds 
of tne pas t :) may be used pA r ga llon of l:ce ros ene depending 
upo n the 1..1.S 8 of t he gear . Superior penetrati on is obtained 
"';~l".m the gear i s j.l'll'"',e r sed fo r sever a l hours ra t~ ') :i." tho. n t h e 
cu s torn.ary 5 to 151Tlim'. tes . "Sxperiments indica t e th~ t t he l ife 
of netting may b8 nearl y doubl ed by a arefreshiIl(~!l trea t ment , 
cOIlsi s t i 'J.g of 1 or 2 pounds of copP'3r compoun d per ge.llon of 
solvent a pplied eveYlJ 30 days fo r salt 'Ja t e r U2e o. nu mOl" e 
often for fr e s h wa t e r . 

Nets trea t ed Vii th copp er c or,pounds should be stored 
i n a we ll- v entila t ed , shady p l a c e , a s di r ect sunlight oxidizes 
t he preservative a nd r enuers it c rumol y and useles s . I n 
add ition , the t wine its e lf is woakened a s a r eEoult of this 
oxida t ion. 

Copper sul p _ate b lues to n e ) exercises a marked 
preservi ng action on liIlen t h r ea d and s ives f a ir re8ul ts lvi th 
cotton . Nets and line s periodicall y t r eat ed with bhlestone 
ta:~e on a blue color indica tin.g t hat t h er e is some f i xing 
of t h e copper com.pound . S i nc e it t as r erl ia r Lable s liy.:e a nd 
dirt r emov i ng p ropert ies , hoviev 9r, bluestone shou2.d b e r ega r ded 
as a c13aning agent r o. t h0r t ha n as a preservativ3 . 

A d i p of conunon, copp er sh i p bo t t om paint tas b i vo n 
eXGel l e nt r e sults on pound n e t s 1/J11e r e barnac l e and. v~'Ge table 
~r01'\Jths ~1.a_ve proved irksome . As dri ee. copper pa i r: t is quit e 
brittl e , e"ny surface accmitulation , ;ill di s appeo.r if the t Vii ne 
is s ub j ect t o much. b3nd j_clg . Co pp ,::: r lJa int has been qui t e suc ­
cessfull y us ed as a preserve ti ve f or l a0ing twin :) on s '3 i nes , 
thus avoid i ng the undes i rable char a cteristics of fre sh l y ­
ta l'red t-.'Ji ne . 

Oxidation of t exti l e f ibe r s is acc el e r a t ed i n the 
p r esence of copper compound .s , a nd dete rioration r 88ul t s . Cop­
per treat ment , o t he r t han with bl uesto n e , th8 refo r.:~ , is not 
r e corrunended wi thin 15 days p rior to the end of tIl" s")ason . 
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':'r e8.m3 o f ne tL_g ':J i h c tch or ta a ,~~ e~,t.l.c.c t 

13 one of th~ olies~ ~ehl_ods of pr _se r vct i on 'n : 8 , aId is 
st ' 1:" h :' rJ~ ::': r F' conrnended :,;11e e a l i ,,,,h t n .. ~t i s d'3 s irr~d a nd color 
is noc' 0 ject i ona:'le . Tannin;, is quitA simp_e if the nec8ssary 
'(,:1 •• :':s are a-:-'3.ilab::'e . 

Tl e t r oa i ng s o l ution i s n ade by d i ssolv ing cutch 
~xtract in boiling -Jat '.3r in t !1 9 pr oportion of 6 our:.ds t o 12 ' 
nallons . - f cutch is not available , o r t anbark is pre~erred, 

13 p01..!.nd f oak o r her.llo k bark may be s Ibst i t uted in the 
s~r:e -01 " ,le of 'JIat "J r . It i s recommended that t he net b e 
i I'lT.1C sed in t~1e !lear boiling solution for 12 hours . A di r ec t ­
f':' r e .,ettle I"'.ay be used for t h is purpose , bu t a. wat" r - jacket ed 
t a.nk or one reat3d . , ith steam coils is r- r vf e r cb l c . When 
i rect-i'ir ~d ~~ettl.es are used, a gr id is r ecOItUllonded t o p r event 

t h '3 net ~rom comi~,g int o contac t \'J i 4:.h the bo ttom 0 f the ke t ­
tV~ . If nO.l::.'th3r treatL:mt is conte:mpl ated , 4:.h o netting 
should e tj-Jo rougll1~r dried in a shad.: place until rea dy for ' use . 
T.e tCJl"'1inr so luti on mny be stored fo r s ubs _,quent treatr.J.ent , 
but 30-:9 C'.lt.C::' end -,vate shoul d be a",ded to b ::" i ng it to or i g­
inel ,t. ' t"l1Gth ~- nd volw~l e bef oJ.e r e - use . 

The c-;ea:' should be trea ted a t I''3gular in te r vnls to 
g i v r"ax:i;nw, lif<:: . The frequ ency of treatment depends upon t h e 
CY1di tio s of US3 c. nc1 L 18 amoun t of fo r o i gn ne ter i a l. A f ew 
fi l~':>::'T'n -iV3 t:leir ne ts a r efreshing trea tment a f ter 6 days ' 
USE' , but t he ver::l.!;e is p robably nea rer 25 days . I t. is r ecor, ­
rn('r:deo tLa t succe..-si ',-e r ea t l"ents b J appl ied b efo r e t he r e i s 
noticoaol~ fadin~ 0_ color. If t~e net is expos ed to s eve r e 
~li;n'9 c)[,ditio s , COI.lJ11on salt should be sprinkl Gd t :lro'_lghout 
t 9 '" et at t:-t; (,~Q of each day ' s opera ions and he net be 
I' J nnc 4 at lSRst ev,:ry t 'tJO weeks . 

10 eff '9 ct a s .... lperior t 3.nn j. n :o ) t.he froshly- tanned and 
d i f".d r:e t ma~- be giv e n a su~)sequont chrome fixir:G- b tho 
Th's ~',il~ i ,crease tllE' s a- ili ", of +:he tannin, (;) ultine; in 
b~t t~ r pre~p~7atior . T.le b& t h id ~ade 1 by ~ i ssolTins 4 
ounc s of P'1to.ss iurr. dichro'lat'3 (redston'3 ) in 12 ga l lo of 
oili r> ,; t"'l' . The 'let should be bo iled for 15 rainutes t hon 

ill!'" :at 1:1 pi en a ::'inse 'n clonr w t 3r . This olut.ion n eed 
not b ['. V 8L. , a fr c ~i so lut ion must bc p r 3p3.red f o r eac 1 

~ frnshi tr ant. 

c o kno'm p '" tive '}Li ~ .l will 'Oro e ct 
f 0:1 la.ck of LJanlilJ ..:lSS or ce.r 31e, s 

hly fbhe is ;,.0 ... or 1 e. co nts .. ina ted 
.1 t r o I' 1 t "'I' '" 'cl sho d bo r . , ov'3d or 
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n eu L 'aliz ed as qui ckl y as pra c tica l. ' The c l , ninl; al 3 s in 
most commo n u se a r e br i ne , blU!; ~ tone , and lim • 

The imrilod i a t e ,"Ja sliiEg ':l nd dr i ng of n et ... is uf on 
emp r a cti ca l in some f i s hs ri es a nd' iFlpo s sil)le in oth~ rs , b a 
simpl e bl' i !18 t r ea tment i s quite Yahlabl e . TIG n()t.s may be 
d i pp ed ,i n str ong bri ne o r spriDkl~d wi 'Cll. g~merou'3 ' j lan~i tie 
of c oar s e c ommon SCl- l t and s ea \~at () r or ori n") C)oul' ed OVr:l r th,"I1 . 
Th i s method is ge~erally us ed to pr '3ser ve t~le~ pu:.,'s o- s e ine 
ne t s of t he menhaden a.nd ma cke r e 2. ' fi sb "n 'ies , particularl y . 

Tr -a tmEmt of :l..Gts wi t !':, bl uestone solution i s uni -er­
s a l l y us ed a nd hi ghl y r oco Jll1~endec1 by Pa ci fi c Coast fis , o nnen 

, for pro lon~ in t he lif~ o f a ll types of f i shing c~ar . As 
stat ed pr ev i ou s l y , t ;1i s . tr ';a t r'!lcn t has a pronounc{3d clea.!1L'JP' 
act i on i n ~ddit ion t o b oi,n g a pr9~ervativ3 . 'TIle str e D'th of 
t he s o l u t i on dep ellds u pon the pi'efer:mce of t he indivi dua l 
fi shs rrnen and h i s j dgril 8n t as t o t h3 c1!10unt of s l b10 and sed ­
:L'1l ent on the s ea r . Gener a lly , 25 to 40 :!!ounds of bluestonc 
(copp er sUl phrt t e ) i s' d i sso h~ed in ' about 200 ",llons or' wat3r . 

E..,-,m c t p r opo r t i ons <;lr '3 s (3l dom used , t he s t r en",th 1 o i n'" de t 3r ­
mi n ed by t he Go lo r , of t he so l ut. i on. The most COf'u"10n pro cedure 
i s t o pla c e t h e , bluesto :"18 in a burla~) sack and \\iori_ it throu~} ' 
wate r i n a suitabl e sma l l beat o r t an k . F i f ty o r a hundr ed 
pound s of ' salt ma y als o be addod , but t __ i _ is not consid or ed 
n 3c essary by mos t f i s:t.ern:en . Th e so2.ution may bo pourod over 
t he n e t or th a net irmn,s r sod hl it, but t.here is e id ence tha t 
b e t t e r c l eans i ng' and pr eser va t io tl r ,"3sul ts by submer g in ,; t ho 
ne t . lar g e n ets , suc h as s e i :a8s , are ,:: i pped ' a. porti on a t a 
tir!lA by l e t t i n g t hem into a nd pulli ng th,~m out of th e boa t 
(s kiff ) or t ank. It is r e conm18nd ed tha t t~e ne t b e wa shed or 
us ea. wi thin 36 h01"ITS aft c' r such Ii ipp~ng. The bl ues tone trea t ­
ment should b e appl i ed a t l east '2 ~.- ~ry t no \ '100ks and. , if slime 
corill. i t. i ons a r e S8'70r 8 , t ho ne t s should bl~ II sal t ad" e. t the con ­
c l u sion of each day ' s oper a t i o ll . Nets which r e c e i v e theso 
add i ti one.. 1 bl u estone and salt treat;:-il o~ !lt ~ will last 3 to 4 
s ea sons in t he s a lmoll , a.:;,d 2 to 3 sc.;..sons in t he he::'r i ng and 
pi l cr.ard f i sher i e s . 

Lime wate r i s us ed ex t ensive l y by g ill - netters i!1 the 
Gr oat Lakes , a nd to S0111 '3 extent by No}1') England Gill- net fisll"'r ­
m,3n t o c l ean t h e ir nets . Lime wa t o. l" is c3.si 1:' p r epared b 
kee p i ng a f ew i nch ss of' s l ac ked l ime in a bar r e l o r tank, add ­
i n g as much v;a t ,.:: r a s possibl e , and. stirring t horoup" ly . ! fter 
t he mi l ky co lor d i sappear s , t.le clear sol -a:, i o i s r 3ady for 
us e . Ilnrn.ed iat3 l y a f t e r r emoving the f i sh, l ime 18. t J r i poured 
ovar the ne t s I,'Jh ich are t hem r insed 'l ith clear "'Jate r . r ,'10 pa.: ls 
of l i me 'Na t or are a dequatCl fo r a smal ' 8 i11 n et . So&l:' g n ' s 
f or a day or t vvo i n c ear , fr esh 'Jat "r , j ust prior to .... to_ e , 
is a s impl e ann, V , 1. a ff e c tive moons o f riddin , th'J."ll of 3n. 
ma i n e growths Hh i c h ma y have "' co .. e e tac' ed to :1 e . 'j ':'bin • 
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st.orage .2..f Nets 

Improper storage of nets inva riab l y r esults in con­
siderable damage to gear and consequent loss to t he o"mer . ' 
Nets wa shC'd inunediat ely after use and dried in th e shade 
keep the ir strengt h r 0Tilarkab l y we ll. While exposure to sun­
li~ht f o r s ever al hours acts as a strong det arrent to destruc­
tive ba cteria, prolonged exposure is quite injurious . Tes t s 
also show that industrial gases c on t a ining sulphurous fumes 
may caus e s erious damage to vie t linen , with cotton netting 
a f fect ed to a lesser extent . A wet net piled up under a 
tight cover may be qui ckly ruined by bact eria and mi l dew. 

Nets should be stor ed loosel y suspended 
ventilated sheltar VJ i t h fr ~e circulation of air . 
necessary to heap t he ne t s , Ii b'J ral quanti ties of 
be us ed bet ween t he l ayers of t wine . 

Addi tio nal notes -----

in a well­
If it is 
salt should 

Rosea r ch conduci;.od during ·.To rld V:ar II by govern­
menta l aGonci es and cOl:Jr.le,rcial cornpanies r esult 'Jd in the 
d-evelopment of many ant i - bacterial and mildew- proof ma t aria ls 
Hhich off ers suporioL' prot ection to fish netting . 

Some of these compounds arc now 'available f rom 
chomical compani es , ne ttinG manufa ctu r ors , and r egular marine 
supply stores . I n most instances t hese p r eservat i ves are 
:J.c tivated by copper naphthcnat es in combina ti'on vith otler 
chemicals. They have been t horoughly tested und ~r a ll sorts 
of mi ldevl ing and ba ct t: rial exposures and haifa proven highly 
effeet iv e . 

.. 
(Revised Spetemb~r 1947) 
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