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BRAIDED SYNTHETIC TWINES AND THEIR USE 
IN THE NEW ENGLAND TRAWL FISHERY 

By Michael Ruggiero* 

BACKGROUND 

The chemical revolution, which has brought about many changes in many indus
tries, has also reached the fishing industry. Its effects can be seen on the dec k s 
and in the enginerooms of every vessel of the fishing fleet as well as in every fish
ery shore installation in the form of improved products, supplies, and materials . 
The introduction of synthetically-produced or improved fibers is only one part of 
this major revolution, but a part which will become increasingly important in the 
future. 

Development of practical applications for synthetic fibers was speeded greatly 
by World War II research, but development of applications useful to the fishing in
dustry was slower, carried out by trial and error, and conducted largely by using 
materials originally developed for other applications. In the New England trawl 
fishery, in spite of the recent trend toward increased use of synthetics, naturalfi 
bers still provide the bulk of the raw material for twine and webbing manufacture. 

Synthetic twines were first introduced to the fishing industry shortly after the 
war by netting manufacturers who spun and twisted synthetic filament into conven
tional -type twines . These twines proved to be excellent trawl materials owing 
largely to their increased strength and longer life as compared with natural twines; 
but many trawl-fishermen felt that the added advantages were outweighed by the 
added capital expenditure required, and most webbing made from spun and twisted 
filament has been used by nontrawl segments of the industry--particularly by seine 
and gill-net fishermen. It has become apparent to trawl fishermen, however, that 
there were definite advantages to be gained from the use of synthetic twines, pro
vided the initial cos t of the twines could be reduced to compare more favorably with 
that of the natural-fiber twines currently in use. 

DEVELOPMENT OF THE BRAIDED-TWINE INDUSTRY 

Trawl fishermen soon found a partial answer to their quest for less expensive 
synthetics in the 3 - to 4-fathom braided cords which c~uld be obtained from sur
plus Armed Forces parachutes, air-drop cargo nets, and other devices. Applica 
tion of these surplus synthetic braids to trawl construction was the beginning of a 
new approach to the manufacture of trawl twines and webbing. The braided materi
ai, although too thick for extensive use in nontra wi segments of the fishing indus
try, was ideal for construction of New England-type trawls. It, however, could not 
be handled by conventional net-making machinery. Net sections had to be made by 
hand and were primarily limited to cod-end sections by the size of braid available. 
New and better, but equally inexpensive, sources for braided synthetics were needed. 

Waste material from tire, upholstery, fabric, thread, and firehose manufac 
turers was tried next. This waste material was hand-braided into a number of 
sizes of twine suitable for all sections of typical New England trawls, but little at
tention was paid to blending the yarns or to the uniformity of the final braid and the 
resulting product did not prove to be as practical as that obtained from Government 
surplus. Greater selectivity in waste buying and blending was necessary. 

Emphasis was then placed on the use of co.nventional net-making machinery to 
r~place hand labor. This increased the necessity for obtaining a relativelyunvaried 
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Fig. 1 - Sy nthetic braids and twines in common use aboard trawlers 0 1 the Ne w Engl and Fleet: (A) WeJterbeke's No.2 

heavy nylon braid; (B) Lambeth Rope Com pany h eavy nylon braid; (C) Westerbeke's No.1 medium nylon braid; (D) 
Levine Marine Supply heavy nylon braid; (E) Armed Forces surplus Para- cord No. 550; (F) Levine Marine Supply Heavy 
nylon -Dacron braid; (G) Grimsby 's h e avy T eryl ene twisted twine; (H) Grimsby's light Terylene twisted twine; ~) Linen 
Thread Company No. 200 / 3 twisted ny lon twine; (J) Linen Thread Company No. 400/3 twisted nylon twine; (K) Armed 
Forces surplus cargo netting No.1, 000 nylon braid; (L) Levine Marine Supply heavy Dacron-nylon braid; (M) Levine 
Marine Supply heavy braid; (N) Armed Forces surplus "Para-cord" No. 400 nylon braid. 
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ability, high elastic recovery, and great strength. C od ends made from this rna 
rial have a longer useful life than those made from any of the other twines obtam d. 
The braid, being flex
ible, and the compo
nent filaments being so 
formed and positioned 
that they are almos t 
parallel to one anoth
er, causes the outer 
filaments to curl when 
broken, thereby pro
tecting the inner fila
ments from further 
damage. Breaking 
of the outer filaments 
does not weaken the 
braid below a us eful 
level because of the 
excessive initial 
strength of the braid 
material. 
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Fig. 2 - Representative braided nylon twines described in table 1. 

Because of the looseness of the braid ("low number of picks per inch"), the sur
plus air-cargo netting braid often becomes infiltrated with sand and dirt. This of

Table 1 - Construction Details of T wo Representative Braided 
Nvlon Twines 

ten causes the bi did to swell 

Construction 
Characteristic 

Yards/pound 
Ends 
Ends / carrier 
Carriers . . ..... 
~enier/filament/ply . 
TPI Z-twist in single ply . 
TPI S-twist in 4-ply 
TPI S-twist in 2-ply . 
Picks /inch ..... _. 

Surplus 
No. 1,000 
Carao Cord 

43.83 
96 

6 
16 
220 /84/4 

1. 26 
3.38 

8.08 

Commercial-Brand Cord 
Manufactured from 

Tire-Cord Waste 
38.89 
48 

3 
16 
840/140/3 
12.10 

9.9 
9 0 

to a maximum of twice the 
original diameter thereby 
contributing greatly to a d -
crease in mesh size in thos 
sectlOns where the braid 15 

subjected to the greates~ 
wear and exposure tCJ sub
strate (table 2 and fig. 3). 

Braids made from tire
cord waste are made from 

yarns having a very high twist in both the filament plys and the yarns becau of he 
extreme compactness required by tire manufacturers. The commerC1al braid mad 
from tire waste and 
chosen for comparison 
with the surplus air
drop cargo-netting 
braid, is tightly plaited 
(containing a high num
ber of picks per inch) 

Table 2 - Mesh Variation Experienced with Tra\\l Sections Mad~ of GovernIT' nt-
Su Ius S nthetic B ai Aiter-U e Varia 1 n 1. 

Net Construction Avg _ Original j·o. Tnps Avg _ M sh ~ 
No _ Material Mesh Size Made Aft r U 

1 Double Parachute 4. 39 Inches 19 
Cord No. 550D 

II " .. 

II 
2 
3 
4 and is therefore more Nylon Cargo Net 

4.41 inches 
... 39 inches 

4.63 inches 
t b t 1 fl ' Cord No. 1,000 compac u ess eX1- *5 "" -1. 32 inches 

ble than the surplus *6 4.39 inches 
material. It more near - *7 "" 4.38 lllches 

8 " 4.50 inches 

15 
15 

27 

23 
17 
20 

ly resembles natural- *9 4.26 lllches 
fiber twine in those *10 4.45 Inches 28 
charac ter s. This braid I, Figures used were obtained from certifIcatIOn records and aft r-
tends to maintain a rel - during 1954-58 

4.31 Inch s 
4 32 ch s 
4.23Ichs 

3.b1 

*Net still in use at time of measurement. a tively s table me sh size, c.:::..':~:::..:~~~":':'::::::"::""::"':::::'==:':'::=-=::"::":"" ______________ --' 

not being susceptible to the degree of swelling noted in surplus bra d. 
commercial braid tested reacted in a manner similar .0 natural-fiber 
considerable stretch when subjected to heavy stress and \e r. 
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After-use measurements of two cod ends were made for comparative purposes. 
One cod end was constructed of Government surplus cargo netting. The other was 
made of a commonly-used commercial tire-cord waste braid. The results (fig . 3) 

showed that the meshes of the cod end 
made of Government surplus material 

Government Surplus Commercial- Brand 
Nylon Cargo Cord Waste Tire-Cord 

Braid 

After 19 Trips After 21 Trips 

~ bell¥. w 

! 4 . 2111 

E 3. ~§n o ! ... 

i 3 . 77" 

(Before-use 4.32·) (Before-use 4.69") 

contracted mos t in the area of the 
greatest wear and strain whereas the 
cod end made from the commercial 
braid contracted most in an area where 
the wear and strain were less than 
maximum. 

ADVANTAGE OF SYNTHETIC 
TWINES IN THE NEW 

ENGLAND TRAWL FffiHERY 

Synthetic fibers most commonly 
used in the New England trawl fishery 
are nylon, dacron, and rayon. Chief ad 
vantages of these fibers result from 
their ability to withstand the effects of 
micro-organism attack, their high ten 
sile strength, and their low level of 
moisture absorption. The synthetic fi 
bers lose a greater amount of strength 
through knotting than do natural fibers, 
but even with this loss, their strength 
generally remains above the unknotted 
strength of natural fibers. 

Fig. 3 - After-use measurements of two cod ends construct
ed of the materials described in table 1. Figures in mesh 
sections show internal mesh sizes after use. Figures below 
sections (before-use figures) refer to entire cod-end. Note 
that the area of maximum contraction varies with the con
stn;ction material. (m = meshes) The most efficient gear is one 

which: (a) has the lowest initial cost; (b) has the longest useful life; (c) has the low 
est maintenance costs; and (d) catches the most fish--is the most effective device 
for capture. 

Initial Cost: The initial cost of a section of synthetic trawl webbing is still 
higher than that of an equivalent-size section of natural-fiber webbing, but the costs 
are more nearly equal now than in the past. 

Useful Life: The useful life of synthetic webbing 1S many times longer than the 
useful life of natural-fiber webbing largely owing to the susceptibility of the natural
fibers to bacterial-induced rot. This longer life could contribute to a substantial 
saving in gear bills. 

Maintenance Costs: Maintenance of synthetic fibers is simpler and usually 
cheaper than maintenance of natural-fibers and consists mainly of preventing over 
long exposure to sunlight. The need to dry the nets frequently is done away with 
when using synthetics. 

There is also less need for extensive repair when using synthetics as they are 
more resistant to the force of heavy catches and the blows and snagging effects of 
ten encountered in everyday operation. 

Effectiveness: The effectiveness of synthetic-fiber gear compared with na tu 
ral-fiber gear has been the subject of considerable debate. In the gill - net fishery 
many cases of increased effectiveness have been cited for synthetic nets. L e ss 
supporting evidence is available for trawl gear, but it must be assumed tha t syn 
thetic trawls are, at the very least, as effective as natural fiber trawl s . 
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USE OF BRAIDED TWINES A D WEBBU ' G I T THE 
NEW ENGLAND TRAWL-FISHI~ G IND STRY 

Synthetic twines and braids are still used on only a r strict d 

11 

England trawl fishery owing to the hazards involved in th trawling p ra 10n. 
"hard-bottom" fishing for cod and haddock, the bottom sections of th tr 'II r f
ten subjected to "tear-ups" that may carry away whole sections of w bbmg-- yn
thetic or natural-fiber--making a complete trawl of synthetic \\ "bbing om \ h t lm
practical. Top wings, squares (overhangs), and cod ends are ther for of n m d 
of synthetic webbing, but natural-fiber webbing is used frequ ntl' for the mor 1-
nerable parts of the net--the lower wings and bottom belly (table 3). 

In the flounder fishery , con
ducted primarily on sand bot tom , 
synthetic webbing is more suit
able than natural-fiber webbing 
because it can withstand the ef
fect of greater loads of sand with
out tearing up. "Sanding Up" is a 
serious source of net loss with 
natural-fiber nets. 

Trawl Section 

Cod ends •. 
Squares • .• 
Top wings .• 
Bottom wings 
Top b elly .. 
Bottom bell • 

30 
30 
56 
44 
S~ 

23 
13 

Experience has shown that it i.s often preferable to use cotton or m nita for 
lacing and hanging nets to avoid the distor tion of a section of \ ebbing wl1l h oth r
wise often results following a hang-up. Use of manila- or cotton -lacmg or hangul 
twine creates a weak point which carries away before serious damag 1S don t 
the webbing. 

Trawls constructed wholly of 3/16-inch braided nylon cord weI' r c ntl u d 
in trawling over bottom considered too rough for natural-flber nets in I' C nt tn 1-
trawling for red snapper in the Gulf of Mexico by the e.-ploratory fi hing v s 1 
Silver fBay, under charter to the U. S. Bureau of Commercial Fishenes. "'rform-
ance 0 the gear was considered satisfactory with only minor tar-ups r ord d n 
with negligible loss of webbing. 

Synthetic fibers will continue to be used in the ew England tra ", ... ing mdu~tr 
in the future, and, as their cost decreases, they will undoubt dly contribu 0 a 
greater and greater extent to the over-all efficiency of that fish ry. Th 1r pI c 
has been assured by industry acceptance of the results of pI' ctieal applica IOn. 

111 __ 
~----

SILOS FOR FISH l\.IEAL STOR GE 

In orway, it has be en found that bulk stor g of fl h 
meal in grain silos is m 0 r e practicable and c h e ape I' th n 
storage in bags. Distribu tion cos t s are also reduc d. Th 
meal should be stirred occasionally, \hich al 0 en Ul 

thorough mixing resulting in a meal of un if 0 r m quail . I 
see m s preferable to dhoide the s i 1 0 into malleI' orag 
cells (Informationen tiber die Fisch\\ ir sehaf de Au Ian 
June /July 1958). 


