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Project Title: 

 

“Improvement of Trawl Net Selectivity in the Directed Butterfish Fishery Using Square 

Mesh and T-90 Cod End Liners to Reduce Juvenile Butterfish” 

 

Project Summary 

 

Cornell Cooperative Extension, in partnership with Glenn Goodwin of SeaFreeze Ltd., 

Jonathan Knight of Superior Trawl Inc., and Phil Ruhle, Jr. Captain of the F/V Prevail, 

will evaluate the effects of two cod end mesh configurations to reduce the capture of 

juvenile butterfish. This collaboration is a proactive effort focused on increasing the 

knowledge of butterfish selectivity and protecting a rebuilt resource for sustained future 

harvest. 

 

Knowledge of gear selectivity is crucial to good fisheries management. Its improvement 

contributes to minimizing the capture of juveniles by regulating the size at first capture, 

increasing the yield per recruit of targeted species, and reducing the discards and hence 

the impact of fishing on ecosystems (Armstrong et al., 1990; MacLennan, 1992; Knuckey 

et al, 2008; Dixon et al, 2013). Size and shape of the mesh in the cod end have been 

demonstrated as the main factors influencing the selectivity of trawl catches (e.g. 

Robertson and Stewart, 1988; Reeves et al., 1992). Diamond-shaped mesh in trawl nets 

stretches under tension during the haul and has a tendency to close when the cod end fills, 

thus reducing its effective selectivity compared with square mesh, which remains open 

during a tow (Robertson and Stewart, 1988). For this reason, many studies on square 

mesh and T-90 mesh have been carried out in other fisheries (e.g. MacLennan, 1992; 

Campos et al., 2002; Dixon et al, 2013).   

 

This proof of concept study will compare, under commercial fishing conditions in the 

trawl fishery for butterfish in the Mid-Atlantic, catch composition, commercial yields, 

retention efficiency, discards, and size selectivity parameters of two experimental cod 

ends. This will be accomplished using the standard 6cm diamond-mesh cod end liner 

typically used in the squid fishery as the control and two ‘‘experimental’’ cod ends: (1) 

8cm square-mesh constructed cod end liner and (2) a cod end liner constructed of 8cm T-

90 mesh.  The main objective of this project is to analyze the effect of the introduction of 

such a cod end as a possible management measure to sustain the state of the resource and 

to reduce the impact of the fishery on the ecosystem. Reducing the capture of undersized 

fish, which only influences fishing mortality without yielding economic benefit, could 

help the fishery by minimizing the handling and sorting time of catches and improving 

the quality of landings. 
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The net to be used for this project will be a 420 X 16 cm, 4 seam trawl with a bottom 

hanging line of 38 meters.  This trawl is typical of a trawl used in the butterfish fishery 

along the Wast Coast of the U.S.  This size trawl is appropriate for vessels with 

horsepower in the range of 700 hp to 755 hp.  This trawl has 12 cm (full mesh) webbing 

in the wings, jibs, bunts and the 1st bottom belly.  It has 6 cm webbing in the square, side 

square and all the bellies except the 1st bottom belly.  Floatation for this trawl is provided 

by 72-8” floats mounted on the headrope (the top part of the trawl).  The sweep of the 

trawl consists of 2 3/8” or 3” rubber discs on wire rope.  The sweep is 114 feet long.  It is 

mounted to the bottom hanging line (the bottom part of the trawl) with the use of a 

traveler which allows the trawl to be adjusted.  The sweep hangs to the traveler by 3 links 

of chain (approx. 5” long).  92-inch Type 4 Tyberon doors will be used. For this project, 

the original back end of the trawl will be cut off 2.5 meshes behind the top of the 1st 

bellies for the entire circle of the trawl.  That back end will be replaced with a two 

legged back end creating a “trouser”. The trouser will be constructed from 12cm and 6cm 

webbing. The two legs of the trouser will be completed with a control cod end and 6cm 

liner on one side, supplied by the fishermen, and the other leg will have a 6.5" square cod 

end with two interchangeable experimental liners. One experimental liner is an 8cm, knot 

to knot full mesh (KKFM) liner in a square geometry and the other is an 8cm KKFM 

liner of a diamond mesh turned 90 degrees (T-90). The liners will be ringed for easy 

switch over.  The 6 cm liner in the control cod end is smaller than the butterfish directed 

fishery regulation mesh.  This will allow us to retain smaller size butterfish in the control 

net in order to more effectively determine the ability of the 2 experimental cod ends to 

reduce the catch of small butterfish. 

 

Methods 

A single vessel with a net modified to be a “Trouser Trawl” with two cod ends will be 

used in this study to conduct tows comparing a standard “control” cod end mesh against 

two different size and configuration experimental cod end mesh configurations. The 

Trouser Trawl design allows the control cod end to be compared with an experimental 

cod end on the exact same course for each tow. Utilizing a trouser trawl for this 

experiement eliminates problems in the experimental design which may be encountered 

by utilizing 2 vessels towing side-by-side conducting replicate tows or a single vessel 

with a replicate haul design. Since butterfish are very patchy and catches can vary widely, 

even at close proximity, using 2 vessels side-by side, presents problems as one boat may 

encounter a high concentration of fish and the other will find low concentrations or none. 

Similarly, using 1 boat with a replicate haul design, by the time the boat hauls back, 

changes cod ends and repeats the tow over the same ground, the fish may not be there or 

may have risen up in the water column. 

 

The F/V Prevail (described below) will be chartered to conduct one five-day at-sea 

sampling trip using the Trouser Trawl. Effectively, we are conducting two sets of 
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experiments in which Treatment A (square mesh) is paired with the control and 

Treatment B (T- mesh) is compared with the control. We will have 3 cod ends in use; 

control; Treatment A (square mesh); Treatment B (T-90 mesh). At the request of CFRF, 

and in order to ensure a reasonable sample size for one experiment in the case that the 

five sea days cannot be completed due to vessel breakdown or inclement weather, the 

higher priority experimental cod end (square mesh) will be towed with the control for the 

first 2 ½ days of the research trip.  After the first part of the experiment has been 

completed, the square mesh experimental cod end will be replaced with the T-90 cod end 

and will be towed for the remaining 2 1/2 days. Within each day, we will switch the 

"sides" of the cod end following an ABBA protocol, so the experimental cod end and the 

control get randomized across both legs of the trouser trawl during each day. The trouser 

design exposes both cod ends to the same school of fish. Comparisons of the control and 

both experimental cod ends will be based on differences in butterfish retention and length 

frequency and total catch.  

 

The team will attempt to standardize tow duration to the extent practicable. Thirty minute 

tow durations will be the goal during this study to maximize the number of tows 

conducted per trip and still remain within the range of commercial tow durations. 

However, because of patchy distribution of butterfish, tow durations may vary.  Some 

tows may need to be shortened due to large catch and the net filling up quickly. Some 

tows may have very low catch. All tows will be timed and all “couplets” (control and 

experimental pair) will obviously have the same tow duration. Tows will be made during 

the day and at night.  

 

During the five-day fishing trip, the team will make a minimum of 8 tows per day with 

additional tows if time permits.  The team will therefore have a minimum of 20 tow pairs 

for the square mesh cod end with its control cod end and 20 tow pairs for the T-90 cod 

end with its control cod end.  

 

Depths, locations and gear deployment methodology will otherwise be standard for the 

fishery. Starting and hauling depths, positions, times and tow warp length will be 

recorded for each tow. Depth and bottom water temperature will be logged remotely at 1-

minute intervals using a Vemco sensor attached to the top of the net just behind the head 

rope. Tow speeds, tow cable scope and tow cable length will be maintained consistently 

across all tows. 

 

The onboard catch processing will follow standard NMFS survey methods.  Also the 

catch of each cod end will be kept separated during haul-back and on-deck.  However, 

the team’s target is butterfish relative to quantifying differences in butterfish retention 

and size distribution between control and experimental nets. As such, total butterfish in 



 4 

each cod end for each tow will be accurately weighed. Butterfish will also be sampled for 

length frequency. The goal will be minimally 200 random length measurements per cod 

end per tow. If fewer individuals are caught, all will be measured. The total weight of all 

species in each cod end in each tow will also be obtained either by direct weighing of the 

total catch, or for large catches, sub-sampling will be used.  

 

The vessel to be used in this project is the F/V Prevail, homeport Pt. Judith, Rhode Island. 

The F/V Prevail is a 77.9 foot 140 gross tonnage steel stern trawler built in 1980. The 

vessel has 755 H.P., two hydraulic net reels and an ITI Trawl Monitoring System (door 

mounted sensors that report net spread). 

 

 

Time & Area 

In order to take advantage of optimum conditions in the butterfish fishery, experimental 

sampling will occur during the time period of the end of November 2014 through March 

2015.  The study vessel will depart from Pt. Judith, RI.  Research fishing will occur 

offshore along the continental shelf from east of Hydrographers Canyon west to Toms 

Canyon, including Atlantis, Block and Hudson Canyons along the 60-fathom shoal. 

These areas are located in NMFS statistical areas 616, 537 and 526.  Exact fishing 

locations will be the captain’s decision based on his knowledge of the fishery and 

reported locations of butterfish. 

 


