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flm ULA! IVE EFFICIENCIES OF ltLOlf ilD LDOOI' GILL BfS 

FISHSD 

lfylon thnad for gill nets was tirst otfere4 on the market 

as a longer lasting. rot-reaiating twine. But oommercial tisherw,n 

wbo first uaed n7lon gill nets aoolai:med. them. not so •uoh tor this 

quality as the7 did tor their euperiori'I.J over other nets in their 

abili'iJ' to tan fiah. 

Seeking •xper:imental evidence ot the relative ettioienc7 of 

nylon over linen with a view to possibly using qlon nets in 

fisheries research and ad.ding to eTidence wb.ioh ao tar has been 

scanty', an experiment was oonducted 1n the summer of 1950 com.pa.ring 

aylon and linen nets in inland lakes in Jliohiga.a. 

fhe n,-lon and linen. neta were laid in COlllpanion sets, a n7lon 

111 th a linen :a.et. 56 ot these sets being made. Eaeh pair was tis heel 

tor a comparable length ot time and 1n the aame d.epth of water. 

Lengtb.1, depths, mesh sises, and thread sizes ot the nets were tba ..... 
.A. total ot 1.841 fish was eollsoted., 995 in nylon :nets and 

846 in linen. The aTerage ce.toh ,:,f the 56 aylon nets was 17. 77, of 

the linen nets. 15.11, or aa excess of nylon over linen of 2.6' tish. 



Average oatcth•• tor tour speoies were oom.pu:ted. For 19lln 

pereh, the linen net• caught. 6.73 ooapa.recl to 5.59 tor the aylcm, 

or 1.Ui, aore tisk per net. For rook bass, a tbe other baa4, the 

nylon nets took 7•76, and the linen,. 2.05, er an affng• .of 1.71 

a.ore tbh per DJlOB net. 

!he line aets oapturecl aore largaouth bass with an awn.g• 

et 0.95 fish ••pared. to 0.41 tor the qla, or 0.54 aore tie). per 

•t• Fol" p-.pkillMet 1\Ud'ish, the BJ'lOll •t• took a awrage of 

1.39, and. 'the limn, 0.93, or o.,41 :m.ore tiah per :ayloa net. 

ata:d.atioal e-.pu:ta1d.ons tollmred Snedecor, 1#, See. 2.13. 

leliabilities fv the tifterenees obtainecl raag• from. 15 pereeat 

pl"Oba'bility ter the 1911• perob to ~ percent tor 'the rook •••• 

Per all a,-oies e.ab.ined a probe."bilit;y of Jitf'•r•nH et 91 pereeat 

ftl o'l:rtained.., in the greater oateh by nyloa nets. 
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m REU.f IVE EFFIO IEHC ms OF NYLOH AND LINE-li GILL Dff 

:FISJBD II' SEVEI' Df:wID LADS D 'JtleHmArf 

Jliehip.n Departaent ot c._ .. 1!"1'1Ltioa 

Ann Arbo.r, tiobigaa 

lf11• t~ad. for gill neta ,raa first ottered on 'bhe market 

aa a longer la,stb.g, roii,..reaiating twim. Jan\lf'e.o-tunra .. .,_.. 

11nu.•pr1eecl when eOllllleroial fishermen, who fii,st fisbeJ aJlen gill 

».eta extensively ill Lak• Erie, aeolaimed tll• not ao:llueh tor~• 

ald.lit7 to take fish. 

If nylon is •• JllUCh more etteotiv• then linen or eot•n tnrea41 

then it 'b&eaes ot im.pertanoe aot only ia the oomuieroial fislwf'.iea 

'but ali;o in fiaheri•• res•aroh on inland lakes. !he ad.oquae7 et 

age and growth atudi••• population atue.1e1, u.d SULpling of tiah 

populatioaa in geure.1 lake aurveywork depend.a on'bhe etfioieno7 

1fi th wb.ioh the netting gear takes fiab.. !he iittieul 'bf of obtailt.iag 

adequate saaplea 1n a. relatifflJ' short time ~• probably 'bee:n •x,eri• 

enoed bf aost tiaberiea reaeareb. workers. 

I 



Baring fa.ea. such problas ill a eta te 1daer• maJV thouunu 

ot lakes must be av-nye4. and. ha:'ri.ng u mtenst bl oontl"i'buting 

te info.rmation. ima:t uy be of' •1• to the o-.eni•.l ti•neries, 

tbt Institute tor 1:laheries Research. tichigu. Departaent ot 

Caeerv&tion., oo:nctuoted. u ftXl)f)riaent comparing the :relative ef

ficiemiea .of D.71011 u4 luea gill aets 1D. il!t.land. lakes in 'the •-r 

et 1950. 

!he •tud.J' was made bT a lake s'li21"Vey orew whose ctuti•• incluud. 

aa.pling fish populations uct •btaiaing aeale saaples f•r grOW'tia 

records. S...-.n Wud. lalms were netted tr-. Jae 17 te Septaber 9• 

•ts "tlWe laid in •-,amen ..... a aylon :net paired with a liD.ea 

aet, ad 56 et these sets were•••• Buh pair was tiahecl tor a 

cam.parable length ot 'time and in tke _. depth of water. fhe pail"• 

ot nets were set, •• tar As eeulcl be dete1"DW.'led, ill the sae phyai

ographioal eenditioa■ • 

Thi nets 'RN 125 feet long by 6 tee, cleep. Eaoh ooataine4 5 

seotiona of .U.tt•~ ••h a1a••• !htl. m.esbea for the Tari.oua 

aeo1iiona meaaved., avetohed: 1 1/2 inehet, 2 tnobea, 2 1/2 inohea, · 

J inol:tes, ancl .q. inol:tes. !lu-ead sises for the nylo~ an.4 lb.ea mu 

were roug)u.7 ••pa.ra'ble a:rul varied aooording to the size ot the :m.eab.. 

!hey ranged, tre the ualleat \a the larg••t mesh, aa f ollowa 1 

tor the nylon.J 146. 146, :/169, f104, flo4s and for the lb.ens 50/2, 

45/3, 40/3, 35/3, ucl 30/3. the•• tbread sis•• are bt~vier, exoept 

tor the llll&lleat diameters, 1.ban tho•• gemrally favored 'by •--reial 

fiahera.en. 

!he nets were lifted. each morning, and no set fished. the .,.. 

pl.a•• twice. a tnee it was necessary, for purposes of the laa 11U"ft7, 
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to eltw.ia a gnert.1 aaaple ot tl•h lite in ea.ell lake., 1Jhe pairs f#f 

uta wre ••' b 'ftld.._ ,.,._. .t wa'M!'. tke7 were ••117 ••t 
17• noFe out ia'bo \l\e laiket 'b-.t et\,a 'ftl"e sert pe.nll•l to ,.... 

ahore or ia •• w'ber 111 th ao parti.c1llw orio.tatioa io the •••• 

A total ot 1,841. tiah •• ffllfl'M4., 995 eaught ia ayl• Nt1 

au ~ 1a 11:aea neta. n.. clata oa •wer ot ti.all ,-r ~t tor all 

apeoS..a, &ll4 tor the ••'b• ot ft1h per ae'I; tor tour ot tt. awe 

ma•n• spe•i••• ft!'• ..._1,-• ••~•tieal.17 (!able 1) '7 buU:ri.411al 

O-,U-itone., 1•••, ltn-no. the 11¥loa a:a4 the lhea M.t 1n ea.oil pair 

(tuuoor., 1'1P, B••• 1.13). 

tld.1 la a more pnein .. thof et ••parhg tu relatiw •¥; 
fleieuies of * two _,.. et ut 'beoau• it takea 1at•~i■i1::· 

ta. imli:r.1,4•1 _,1-.uou aier whioh eaoh. pair tt•••• It nl•• 
out noh 'bh.•••• t.sro4\IM4 if.- all eatoi..,s wn ••)tut., •• 1r0'814 

,_.,.. --• ia9 oateh of a aet _ia _. hptk flt water •• oapare4 w 

•• oateh of a •t t1ahe4 1a a alttenat ieptl. It •• .__., ... ,., 

4W1ag ti. •--•• r.,. tutu.oe., that 'bel• JO f'eet peJ"Oh were .. ,11 
I.•._,,•• ' 

llk•lJ • h tu alT .,.._i•• •••• lt woultl 1Nt bap:,ropriau., ti.a, 

-\o all• tn• oatoh et 1uoh a aei. to 1- weigu4 agaiaat that Id a. 

ut ~~ 1a 10 feet et ,rater. 

fhe aTer&&• eatob. tor all •i-•i••• ot the 5' D.Jlcm. uta, •• 

11.rr t 1.,,. ot the 11-n ..... 15.i1 ! 1.51, u4 the iitter••· 

was 2.66 ! 1•'3• ta this oapariea J eq•l1 1. 7l4,. aacl the probabilitJ' 

that tu clittere-. ia aipifioaat 11 91 per .. At. 

Penh an.4 rook taaa were the aoat naerou of tile apeoiea taken. 

Witll tairl7 la.rp eawbta tor- eaoh ot tbsae tiallea, it ..... , a4riea

>ble to eapa;re 'tile ~•lati:n •fftoieno7 et the a.eta ill taltiag i;Jleae 

•pe•i••• The line new oa.ugb.t aore peroh than the 11.Jlol'la, •1tll a 
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.l"ffl"ag• Stana.rd Ue&l'l dittereno\ ltanclar4 •rror :Prolta1d.U. "1 
ti.ell •nor nylon fl'flf' ofmea efr41d;, 

SpMid l'et per ut ot 1IIHlt. linea d.if'hn:aoe t titt•n_,. -
tell• peroh :tyla 5.59 0.77 -1.14 0.96 1.19 7,J. 

Linen ,.75 0.93 

llooklt&H lfy'loa ,.1, 0.44 +1.71 0.4' 3.71 99+" 
Linea 2.05 o.;1 

Llrga.outh bate l'yl•n o.ltl 0.10 .0.54 0.39 1.;s ·-Linea 0.95 0.39 

Paapld.aaeeci. 1'71011 1.;9 0.27 +0.41 0.29 1.41 83% 
U.a 0.98 0.22 

All apeoies lfylo:a 17.77 1.IJ f2.6' 1." 1.74 91% 
.Linen 15.11 1.51 

oaparia,m of Whidual nets h each pair (S ... oor, 1946. Sec. 2.13) rather tna.n l>J' 

.,_,in.g the oatohea of eaeh type ot •t• 

I 
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anrage oatoh of ,.;; t 0.98 eoapare4 w 5.59 t 0.17 toz- 'Gb nylon 

•t•• or 1.14 ! 0.9' men fish per net. In tbia ease l •q•l• 1.19. 

and the pron'bilitf of 41.fterence is 75 pereent. 

!he D1lft n•ts., on the other bani. eaught mora rook 'bass tba• 

tlid the lu.en. averaging 3.76 z o.l.i4 fish ooapared te 2.05 :t e.;1 fM! 

'bJ.w lim?t nets, or 1.71 z o.4' more fish per net. !he •l• of -t -
equals I:. 71. and the Jt'Nbabil1 ty' of diftel"ttnee exeee4a 99 pernat. 

!be next moat n'\ifllltrous species taken were largdeuth bass and. 

:,-.pkiasee4 amd"isk. An a"ftl"age ot 0.95 t 0.39 largaoath na taken 

per limn net. aad 0.41 : 0.10 per nylon net., the eatch for the linen· 

uts exoeeiing that t•r trut t17lon nets 'by 0.54 i 0.39. lie" the v,lue 

et t equals 1.~&, and the probability of differenoe ls 82 percent. -
Par the p•pkinaeea. the n;ylon nets a.ireragea 1.;9 :t 0 .. 27., ••4 

the lifflhl aeta awl"a.ge4 e.,e .t 0.12., or 0.41: 0.29 aore fish 1>91' 

»7la net. ?a this ease the value of l equals 1.41., and tile ,re'be

bilit, of 4itfennoe is 83 pe!"oen'h. 

Prea.».1-4 graplueall7., the 48.ta tor all speoi•• (Jigu:re l) 

indioa'te ta• varianees in oatobes beweea the nets in •aoh paired 

1et and also lHttwee11 tbe va.rieua sets. In ;s aet1 the ayla •" 

outoaught its limn eom.panionJ in 16 sets the linen eaptlilNd aore ti.ah 

than th• 117l<m neti and in two eases the oatoh.ea were equl. !he 

,mi:mprea,ive ooapantiw ah.owing mai• by the nylon nets ia indicated. 

~ the taot that 1n ;o set• the ditfereno• between the oatohea ot 'the 

two neta was f1w or leas fish. !n :18 other sets the ditterenoe beween · 

the eatch•• did. aot exceed fifteen fish. In a fn inata:n.oes ~ oatoh 

•4e )y 1me limn net greatly exoaded that ot the nylon., &n4 the 

re-verse is true. 
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SET-NUMBER, PAIRED GILL NETS 

Figu~a lQ=eOnewda.y ©atches ct fish for each s~t @f paired gill Dets (uyl~~ and lin~n) fi1bed in 
1even inl~nd lakes in Michigane 
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~."'.'i:vr,i;;faagilk• ad wights ·ot ti>.- pa 11•••· nre nocl"tH. O-,arug 

••n.&• lag'lhe aa a. ••iteria otaiae ls of iatereet, tr,r o_..nl&l 

tiehel"MJl MW cl&S-d that ll7lon -- •wn luge-P·tilh·'beoa- ot 

the elasti.city cf tmt tbnad... !be &ffl"ap t1ae Gt ,ell• penk •"lk' 

ta n,loa aeta •• 6.9 uieblts, wkereas tktt :,eroh oaup\ 1a tile 1!.•a 

aet• awn.pf. 6.5 S.Uhte, or tev tenth of a 1.aeh le••• ao.k •••• 

a·'the ahr ha.ad, a.wrapd the-..., 6.3 lnolws, tor kiih ..,_. d 

mt. · Por two other aptoiea ••leewi at ra4-, p-,JtSnur,d 1-..tl•h 

ant 11tll• plka-per•h, ti. fiah. tt.kilta m lina ute ••raged ~ 

tlimtbl et M 1aoh 191\get- tMa "1loae oaup.\ ta J171Ml aeta. 

fhe reaul ta of the •~ '• wrk ti.tf•l"~ntioalJ.7 \,otll ti-. 

the olaim.a •• \\J •~oial tuhel'a«m. aa4 •• ,resenwd. bJ' •• 

oilher 11111_. •~•• · ··C'.bw. auth:ol" (1.aw1er, 1950) -.. Nper1-4 ,._ 

a •--..nlal ttaanaan •s ,rl•w •s,--~t. P1Ring ta lake IJ"te 

ff.ft' wld.t~f!,ah, the fiebe~ lull e\l'b ee"fft'&l the~ JU'U et se,t 

a ...,- tnm'A:qu" 5 to .a, ta 1949. hn• d 111'1• ••"- w•a a.11-r

mtetl Wltlt lillu •• tlat 1Jbtlr. eUUt atnp • group ot ute woul.4 

oontain 'both _.1. am Unen a.ts. Arter el••• ctaya, bowewr. 'b 

eqenaiaat •• ahalt.4cmef..1 as tM tiaheran •••iier•d it no longer 

'l!t'O!"ttnddle tc, UH· liun. On the &Tffag•• a 'bez ot 6 111lon neta 

(360 JUU) caught 20.5 ti•h• whl.le oal7 6.:, tiah. w♦n talmt pa 

1-a ot ltnea uts. !hie 1• a ratio p81' box of aylon w lb.ea ot J.8,lJ 

at· aaother ezperiaeat (llol:tn. 195()} ooad:u.otel. in 1Ali» u..1.u,, 

lw4.ea 1n Jfoffmber 1949. qloa ui oottoa ••• ftft 6ompllred. f•• 
pair• of Jqla ud ootton nets wn ••t• flw aylea nets took 141 

tieb., ud the ootto 67. leea•• the area of tlle DJlOD Mt ~• 

24.5 ,.__,.. uwra ••pan4 to ~5 aq•r• ••r• tor the ootta. the 

oasputff oatoh. per md.t gaw the aylcm • three to .-e super1ot-1V owr 

the eovtoa. 
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two es:perimen.ta a4 'Ute pnaent n\Sdy are not readily f•rthoC!lllillg. 

CG!ll'!Hroial tiahet'lHlt ·aee'tin.g With Dr. loh.n Ye.D. Costa a.t Erie, 

Pen:aayl vanU ill .July• 1949, to 41scuea problea raised. l>y' the u•• 

ot nrloa gill •ta, ha.4 tome ibeori•• about the superiority ot ti. 

nrlea ut,. They eon.tencted that the aylon mt• wre l••• Tiaibt. 

au thttreten •a.ptved. ••• ti.eh. ft.ey olai.Mi that t• rq-lea •"ta 

'tffk. lal"ger tiah than otker nets beoauee the thread. atretohe4 1!1Ddff 

w.ter. 0De tiaheraan aaii'that the nylon nets 414 aot 1'e•oma oO'ffred 

with "•Um•• like other net,. Lake Erie tiahemen nre :moat eoneern.e4 

a'bouii tla.e atfeativelleaa with whioh the nylou nets took whitefish, 

tllough it irat reported etfeetin tor 1eme other apnies alao. (JH.auwa 

ot meeting supplied by »r. John Van haten. ) 

B should 'be no•a that the la.bus uvtecl in tile present atuq, 

"Qth OM exoeption, were bari-water, elear lakes 111th sanq ahoala. 
" 

Jfeta ••r• generally rlai)le :.tn less than tftlw fttet ot water. ••t 
•t• were m&cile ilt"nter J5 feet er 1••· :.tn ... ,.. Jloat fia)lwere 

. ~·~ 

ta.an in leas 16aa 20 feet ot ,ra.ter. fhe nets were tree ha "•lime•' 

or a.lpe *ougkout the sl'IIBD.er. 'fhe thread ued h ti. nylen mta 

was lr«nmell preahrlmk BTle., and. the nots seemed to It.old. fairly 

ftll. .. •.. • 11n,e11 tlu'ead •• treated with oopper na:p'thenate, gi"f'ing 

it a blf •olor, while the JJ7lon thread was oolorl•aa• 

fte depth et water. 1peoie• aought, ant biological oonditiona 

in th• Great Lakes aay invocluoe elaents not present in inland laJle•• 

It the res\llta of the stwly HlUlot be projected to Great lakes• tialdng, 

it llight a11ll be oonolutled that it DJ"leD. neta are to be ued in 

experim.etal tiaberi•• work in Wand lake•• aae qualities other than 

their ability to take fish might be otmai4e.re4 before this mON ex

pansiw gear 1• aclop._ct as standard equipmat. 



lylcm is atr-oager than cotton and is almost imperviou to 

rot. !his tacilita'tes carrying neta tram lake te lau lldthout 

equipmen't. necessary tor drying nets. Like others, nylon nets an 

harm.eel b7 a\U.llight and should not be exposed tor long periods ot 

ti.me. !hey ou. be handled wet oetter than when tl1"7. fbe uts 

oan 'be takea t"rca. the n'ter as a rope and laid out a.pin witll l••• 

tangling than linen or ce>tton nets. fh•T do aot ta.lee color aa 

well as linen or eottcm. but need. not be treated aa do these nets. 

Jianuf'acturers are having better lv.ck OOllibating the lcnot slippage 

problem With the use ot :lmprOffd knots. B11t the tendeney tor nyl a 

1Jo stretch. in •ter cannot be entil"ely eliminated. .Attempts to 

take out more of this elastiei 'tJ have re1ul ted. in lnering the 

It appeus that nylon may well be accepted for fisheries 

research work, not so much because ot a relatively higher etficioc7 

in taking tish, but on the basis or the superior strength ot the 

thread, its bmlurtity to rot, and the ease of handling by fisheriea 

workers who do not generally ban 'tbe equipment. ef eOlDleroial 

fishermen. 
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