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Abstrast

Nylon thread for gill nets was first offered on the market
as a longer lasting, rot-reosisting twine. ﬁut commereial fishermen
who first used nylon gill nets acclaimed them not so much for this
quﬁlity as they did for their superiority over other nets in their
ability to take fish,

Seeking experimental evidence of the relative efficiency of
nylon over linen with a view to possibly using nylon nets in |
fisheries research and adding to evidence which so far has beeﬁ
scanty, an experiment was conducted in the swmer of 1950 comparing
nylon snd linen nets in inland lekes in Michigan.

The nylon and linen nets were laid in companion sets, a nylon
with & linen net, 56 of these sets being made, Eaeh pair was fished
for a comparable length of time and in the same depth of ntér.
Iengths, depths, mesh sigzes, and thread sizes of the nets were the
same.

A total of 1,841 fish was collscted, 995 in nylon nets and
8li6 in linen. The average catch of the 56 nylon nets was 17.77, of

the linen nets, 15.11, or an excess of nylon over linen of 2,66 fish,



o

Average catches for four _s?acies were oomputed. For yellow
pereh, the linen nets caught 6,73 ocompared to 5.59 for the nylon,
or 1,1} more fish per met, For rock baess, on the other hand, the
nylon mets took 3.76, and the linen, 2,05, or an average of 1,71
more fish per nylon net.

The linen nets captured more largemouth bass with an average
of 0,95 fish ocompared to Oehil for tho‘ nylon, or 0,54 more fish per
net. For pumpkinseed sunfish, ‘tlw 'nylosn nets took an average of
1,39, and the linen, 0.95, or 0.4l more fish per mylon met,

Stasistioal eamputations Pollowed Snedscor, 1346, See. 2.13.
Belisbilities for the differences cbtained rauge from 75 peroent
probability for the yellew perch to 99+ percent for the rock bass.
For all species eombined & probability of lifférem of 91 percent

was obtained, in the greater catch by nylon nets.
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Nylon thread for gill nets was first offsred én the market
as a longer lesting, rot-resisting twins. mnufaotmrs'me
surprised when commercisl fishermen, who first fished nylen gill
nets extensively in Lnke‘Erio, acolaimed them not so much for this
quality es for 'tho snperiority of nylon over other nets in their

ability to taks fishe
If nylon is so much more effective then 1inen or cotten thread,

then it becomes of impertance not only in ‘the ocommercial fisheries
but alse in fisheries research on inland lakes, The adequaey of

age ;ﬁd growth studies, population shﬁies, and mpling of fish
populations in gensral leke survey work depends on the efficiency
with whish the netting gear takes fish., The difficulty of obtaining
adequate samples in a relatively short time has probably been experi-

enced by most fisheries research workers.
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Baving faced sush problems in a state where many thousands
of lekes must be surveyed, and having an interest in contributing
to information that may be of value to the commercial fisheries,
the Institute for Fisheries Research, Michigan Department of
Censervation, oconduscted an oﬁ:perinent eomparing the relative ef-
ficienoies of nylon and linen gill nets in inland lakes in the amr
of 1950,

The study was made by & lake survey orew whose duties ineluded
sampling fish populations and ebtaining scale samples fer growth
records., Seven inland lakes were netted from June 17 te September 9.
Nets wers laid in eompanion sets, a nylon net paired with a linen
net, snd 56 ef these sets were mads, Bach pair was fished for a
emp@rable length of time and in the same depth of water. The pairs
of nets were set, so far as could be determined, in the same physi-
ographical eonditions.

The nets were 125 feet long by 6 feet deep. Each ocontained 5
seotions of differkhy mesh sizes. The meshes for the various
sections measured, stretched: 1 I/E'inghos, 2 inches, 2 1/2 inches,
3 inches, and 4 inches. Thread sizes for the nylong and linen nets
were roughly owmparable and varied according to the sise of the mssh.
They ranged, fram the smallest to the largest mesh, as follows:
for the nylon; #16, #.i6, #69, #1al, #104; and for the linen; 50/2,
45/3, 4o/3, 35/3, and 30/3. These thread sizes are heavier, except
for the mallest dlameters, than those generally favored by cemmereial
fishermen.

The nets were lifted each morning, and no set fished the same

place twice., Since it was nscessery, for purposes of the lake survey,
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to obtain a general sample of fish life in eaohilake, the pairs eof
nets wora set in vawious depths of water., They were usually set
from shore out into the lakey but often were set parallel to the
shore or in deep water with no particular orientation to the shere,

A total of 1,81 fish was collected, 995 caught in nylon nets
and 846 in linen nets. The data on number of fish per set for all
species, and for the number of fish per set for four of the more
numerocus species, were analyzed statistically (Table 1) by individual
comparisons, i.e., between the nylon and the linen net in each pair
(Bnedescr, 19L6, Sec. 2.13).

This is & more precise method of comparing the relative efs

fieiencies of the two types of net because it takes into &hes

' the individual situations under whish esoh pair fished. It rules
out such ﬁiaséa, introduced if all oatches were oombined, as would
osour mn the cateh of & net in one depth of water was compared to
the catch of a net fished in a different depth. It was demonstrated
@:1:35_ the summer, for instance, that below 30 feet perch were most
likely te be the only species taken. Tt would be inappropriate, then,
to allow the catoh of sush & net to be weighed against that ef a
net set in 10 feet of water.

The average cateh for all apecies, of the 56 nylon nets, was
17.77 % 1.63; of the linen nets 15,11 % 1.,51; and the differenmce
was 2,66 X 1,55, In this comparison § cquals 1.74, and the probability
that the difference is significant is 91 percent.

Perch and rock btass were the most numerous of the species taken.
With fairly large catches for each of these fishes, it seemed advisa-
" ble o oampare the relative efficiency of the nets in taking these

species. The linen nets eaught more perch than the nylons, with an
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Teble l.-~Compariscn of catch between nets for four species and all gpecies cmbimd.\y

Average Standard | Mean differench Standard error Probability
fish error nylon over of mean of rosl-
Species Fet  per net of mean linen difforence t  difference
Yollew perch  Nylem 5,59 0.77 -1.14 0,96 119 75%
Linen  6.73 0.98 ' |
Rock bass Fylon 3,76 0.y +1.71 0l 3471 99+%
‘ Linen 2.05 0.31 .
lsrgemouth bass Nylen G. 0.10 =0e5h 0.39 1.38 82%
Iinen 0095 0'39
Pumpkinseed Bylon 1439 0¢27 +0ud1 0.29 1.41 3%
Linen 0.98 0e22 '
A1l species Fylon  17.77 163 2,66 1.53 17h  91%
Iinen 15, 11 1.51 v

‘3/ Note that standard errors of the mean differencesand values of 1, were determined through
comparison of individual nmets in each pair (Sndéidecor, 1946, Bec. 2,13) rather than by

Jumping the oatehes of eash type of net.
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average satch of 6.73 I 0.98 compared 'be 559 'ST"Q.W for the nylen
nets, or lelh & 0.96 more fish per net. In this éase 1 equals 1,19,
and the probability of difference is 75 pereent.

The nylon nets, on the other hand, eaught more rock bass than
did the limen, averaging 3.76 % 0.Ll; fish sompared to 2.05 Z 0431 for
the 1linen nets, or 1.71 % 0.16 more fish per net. The value of %
equals §.71, and the probability of difference exseeds 99 pernent.

The next most numerous spscies taken were largemonth bass and
pumpkinseed sunfish. An average of 0.95 % 0,39 largemouth was taken
per linen net, and O.41 & 0,10 per nylen net, the catoh for the linen
nets exceeding that for the nylon nets by OeSh £ 0.39. Here the velue
of t equals 1.38, and the probability of differemce is 82 percent,

For the pumpkinseed, the nylon nets averageéyl.sg £ 0.27, and
the linen nets averaged 0,98 2 0,22, or 0.l X 0,29 more fish per
nylon net., In this case the value of % equals l.41, snd the probaw
bility of difference is 83 percent.

Presented graphieally, the date for all species (Pigure 1)
jndieats the verisnces in catehes between the nets in each paired
set and elgo between the various sets. In 38 sets the nylon net
outoaught ite linen companion; in 16 sets the linen capiured more fish
than the nylen met; and in two cases the gatches were equal. The
unimpressive eccmparative showing made by the njlcn nets is indieated
by the faet that in 30 sets the difference betwesn the eatches of the
two netas was five or less fish, In 18 other sets the difference between
the eatches did nmot exceed fifteen fish. In a few instances the oateh
ﬁde by the linen th greatly excesded that of the nyloen, end the

reverse is trus,
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a;:%:iangﬂu and weights of the game fishes were recorded., Camparing
sverage lemgths as a criteria of size is of interest, for cammercial
fighermen have olaimed that nylon nets eateh larger f£ish because of
the elasticity of the thread. The average size of ysllow perch oeught
in nylon nets waz 6,9 inches, wheress the perch caught in the Iiﬁen
" nets sveraged 6.5 inches, or four tenths of en inch less, Rook hit.
on the other hand, averaged the same, 6.3 inohes, for both types of
ret. For two other species selected at random, pumpkinseed sunfigh
and yellow pikeeperch, the fish taken in linen nets sveraged three
tenths of an inch longer than those aauglit in nylon nets.
The results of the swmmer's work diffsriradically both fram
ths claims made by commercial fishermen ond data presented by two
other limited studies. Ome author (lawler, 1950) has reportsd upon
a commereial fizherman's private experiment. Fishing in lake Erie
for whitefish, the !iéhema laid out seweral thousand yards of net
& day from August 5 to 25 in 1949. Boxes of nylom nets were alter-
| nated with linen so thai the same strap or group of nets would
: aonhin‘ both nylon axd linen nets., After eleven days, however, the
experiment was abandoned, as the fisherman considered it no longer
worthwhile to use linenm. On the average, & box of & nylon nets
(360 yards) csught 20,5 fish, while only 6.3 fish were taken per
box of linen mets. This is & ratio per box of nylon to linen of 3.2114
In another experiment (Melin, 1550) conduoted in lake Malar,
Snden in November 1949, nylon and cotton nets were compared. Tem

pairs of nylon and cotton nets were set. The nylon nets took 141

fish, and the cottom 67. Beocause the area of the nylon net ussdiwas
2li.5 square meters oompared to 35 square meters for the cottan, the
computed eatoh per unit gave the mylon a three to one superiority over

the eotton.




-8.‘

Explanations for the disparity between the results of thess
two experiments and the present study are not readily forthemming.
Commercial fishermen meeting with Dr, Jobn Van Oosten at Erie,
Pennsylvania in July, 1949, to ai_ssusé prebleén;.'rdisod by the use
of nylon gill nets, had some theories about the superiari.ty of the

_ nylen nets. They contended that the nylon nets were hsl tiaiblo
and therefore oaptured mere fish. ?hey claimed that thc nylea nota
teck larger fish than other ne't:s beoause the thread stre'bchcd andor
water. One fishermen said that the nylon nets did not buem eevered BN
with "slime" like other mets. lake Erie fishermen were most conoomdg '
tban% tha aeffestiveness with whieh the nylén nets took whitefish,
though it was reported effeetive for scme other species slso. (Hinutorf--.-‘ -
of meeting supplisd by Dr. John Van Oosten.) | |

It should be noted that the lakes netted in the present study,

with ome exception, were hard<wator, élear lakes with sandy ahoo.il;.
Nots were generally 7isible in less than twelve feet of water. Mest
wots were made m?iuteé 35 feet or less in depth. Most fish were
taken in lle;ls than 20 feet of water. The nets were free from "tlim;;’:
or algae throushout the swmer. The thread used in the nylen ht-

»ns Brmoll preshrunk nylon, and the knots seemed to hold fairly

| nn'. - ?}w linen thread was treated with copper mpthemta s giving

11: [ drab solor, while the nylon thread was coloriess.

rhn depth of water, species sough'c, and biologiocal eenditions

in the Great lakes may introduce elements not present in inland lakes,
If the results of the study cannot be projected to Great I.e.kes"_'filhing.

it nighe' st11l be conoluded that if nylon mets are to be used in |
oxpo‘rinnnﬁl fisheries work in Mand'hkes, some qualities oth&r than
their ability to take fish might be considered before this more ex- |

pensive gear is adopted as standard equipment.
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Kylon is stronger than cotton and is almost impervious te
rot, This facilitates carrying nets from lake to lake without
drying when srews are pressed for time or do not have the bulky
equipment necessary for drying nets. ILike others, nylon nets are
harmed by sunlight and should not be exposed for long periods of
time. They can be handled wet better than when dry. The nets
oan be taken from the water as a rope and laid out again with less
tangling than linen or cotton #ets. They do not take eolor as
well as linen or cotton but need not be treated as do these nets.
ﬂaﬁ.utacturert are having better luck ceombating the knot slippage
problem with the use of improved knots. But the tendeney for nylon
to streteh in water camnot be entirely eliminated. Attempts %o
take out more of this elasticity have resulted in lowering the
tonsile strengih.

It appears that nylon may well be accepted for fisheries
research work, not so much because of a relatively higher efficiency
in taking fish, but on the basis of the superior strength of the
thread, its immunity %o rot, and the ease of handling by fisheries
workers who do not gemerally hawe the equipment of commsrcial

fishermen,
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