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Design and Test of an Innovative Large Mesh Whiting Trawl
to Reduce Spiny Dogfish Bycatch in the Southern New
England Whiting Fishery

P. He, E. Olafsson, S-R. Yngvesson, P. Pedersen, P. McGlade, D. Follett, C. Rillahan and S. Bayse

Abstract

The focus of this project was to test a new large mesh whiting trawl, designed by Dantrawl
Inc. of Seattle, for the Southern New England whiting (silver hake, Merluccius bilinearis)
fishery to reduce bycatch of spiny dogfish (Squalus acanthias). Started in June 2010, this
project has been a true collaboration among a scientist, a gear manufacturer, and the
fishing industry. The purpose of the project was to demonstrate if the large mesh trawl,
which has been proven successful in the Alaskan pollock fishery, could maintain or increase
whiting catch while reducing bycatch of spiny dogfish. A full-scale large mesh whiting trawl
was designed, fabricated, and modified as necessary were after initial sea trials. A pair of
trawl doors (Thyboron Type 15VF, 4.5 m?) that can operate both on and off bottom was
rented for use with the project. Sea trials started in September 2010 with the F/V “Cody”
and F/V “Enterprise” using a parallel tow method with a commercial whiting trawl as the
control. At the end of that segment, gear rigging was finalized. Sea trials continued in April
and May 2011 during which 37 paired-tows were completed. Thirty-six paired-tows were
considered valid pairs, with one pair being excluded because the codend was not brought
on the vessel due to excessive dogfish in the control gear. From the analysis of the valid 36
pairs, it was found that the new large mesh trawl increased catch of targeted whiting by 34%
(mean 35.94 kg/h control vs. 48.28 kg/h experimental), but the increase is not statistically
significant (non-parametric paired randomization test, N=36, p=0.0874). Catches of red
hake (Urophycis chuss), longfin squid (Doryteuthis pealeii), and scup (Stenotomus chrysops)
were similar between the control and the experimental trawls (N=36, p>0.05). The new
trawl significantly reduced the catch of spiny dogfish by 58% (p=0.0080), butterfish (Peprilus
triacanthus) by 46% (p=0.008), flounders (yellowtail, Limanda ferruginea; windowpane,
Scophthalmus aquosus; winter, Pseudopleuronectes americanus; and four-spot, Paralichthys
oblongus) by 72% (p=0.001), and skates (little skate, Leucoraja erinacea and winter skate,
Leucoraja ocellata) by 71% (p=0.001), when compared with the commercial trawl. While the
new trawl achieved the project’s goal of maintaining targeted whiting catch and reducing
bycatch of dogfishes, the results need to be viewed with caution, as the overall and
individual catch rates of whiting were relatively low (0 to 215 kg/h). Therefore more
comparative experimental tows are required in the range of commercial catch rates before
the new trawl can be recommended for commercial use in the Southern New England
whiting fishery.
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1. Introduction

Small mesh trawls for whiting (silver hake, Merluccius bilinearis), red hake (Urophycis chuss)
and pink shrimp (Pandalus borealis) are managed as exemptions from the Northeast
Multispecies Management Plan. Gears used for harvesting these species must meet the
requirement of bycatch cap. In addition to groundfish bycatch, spiny dogfish (Squalus
acanthias) has become a major problem in southern New England whiting fishery, as it can

over-crowd the codend, and damage targeted whiting.

In the mid-1990s, Rhode Island researchers attempted to reduce groundfish bycatch in the
Southern New England whiting fishery (Milliken and DeAlteris 2004). They explored if large
mesh belly windows could be used to release groundfish, especially flounders. Various
windows of different constructions and colors were tested. Results indicated that certain
combinations of mesh size and twine color were effective in reducing groundfish bycatch.
However, the design has never commercialized. From late 1980 through the 1990s and into
the early 2000s, Massachusetts Division of Marine Fisheries (DMF) and Maine Department
of Marine Resources (DMR) have carried out a series of experiments to devise a gear which
can meet the requirement of groundfish bycatch (Amaru 1996; McKiernan et al 1998, 1999;
Pol and McKiernan 2004; Schick 2005). At present either a raised footrope chain sweep
trawl or a sweepless trawl is required in Cape Cod Bay whiting fishery with specific rigging
requirement as described by Pol and McKiernan (2004). More recently, DMF has been
working on a development project testing a grid to reduce dogfish bycatch; the result have
not yet been made available. In addition, the whiting fishery in Maine also requires a grid
with maximum spacing of 50 mm installed just before the codend (Schick 2005). Cookie
footropes together with 10” drop chains are typically used in the Southern New England

whiting fishery.

Despite of these efforts, bycatch of spiny and smooth dogfish in whiting fishery in Southern
New England is still the major problem. Dogfish crush the whiting, reducing catch quality.
Also, discarded dogfish may die and contribute to the dogfish mortality. Abundant dogfish
bycatch has prevented harvesting of whiting in recent years in Southern New England. A

new trawl to harvest whiting and reduce or eliminate dogfish would help utilize the whiting
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resource while reducing the associated dogfish mortality; contributing to the financial well-

being of the fishing industry, and the spiny dogfish resource sustainability.

Large mesh trawls have been used to catch small fish species in many fisheries such as
herring, mackerel, Alaska Pollock, and haddock (the Ruhle Trawl). By using large mesh in the
front part of the trawl, the vessel can significantly increase the fishing circle with the same
amount of towing power. This will be a completely new concept for whiting which has been
traditionally a small mesh fishery. Successful development of such a large mesh trawl has a

potential for harvesting the species with significant reduction of many bycatch species.

2. Statement of Research

The project was to design and test a new whiting trawl for the Southern New England
whiting fishery incorporating a large mesh front end to reduce spiny dogfish, as well as
other groundfish species such as flounders, and skates. The question to be answered was:
Can we design a new whiting trawl system to harvest the whiting resource using the existing
fishing vessel and deck machinery and to reduce bycatch, especially spiny dogfish in

Southern New England waters?

3. Project Objectives

The goal of the proposed research is to reduce bycatch of spiny dogfish in the Southern
New England whiting trawl fishery through the design and test an innovative large mesh
semi-pelagic trawl. Specific objectives are to:
* Design an innovative large mesh semi-pelagic trawl suitable for the Southern
New England whiting fishery;
* Construct a full-scale trawl system by a gear manufacturer and rent it to the
project;
* Conduct sea trials in Southern New England waters to evaluate the design’s
effectiveness in retaining whiting and reducing dogfish and other finfish and
flatfish, and evaluate its operation and handling in the fishery;

* Conduct outreach and technology transfer upon successful sea trial results.
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4, Research Methods

This research involved gear design, construction and sea trials on board two commercial
fishing vessels comparing the new trawl system with an existing commercial trawl system
when targeting whiting in the Southern England waters. A new experimental trawl system
from trawl door to codend was compared against the existing commercial trawl system
(control) also from door to the codend; the two codends were identical. The Null
Hypothesis is that there are no differences between catches of whiting and dogfish from the
experimental trawl system and those from the commercial trawl system. The Alternative
Hypothesis is that the new experimental trawl system will catch more whiting and less spiny
dogfish than the commercial trawl system. Other species catch amounts will be evaluated
to determine if there are differences between the experimental trawl system and the

commercial trawl system.

4.1 Gear design

The experimental whiting trawl was designed by the Dantrawl team including Elias Olafsson
and Stig-Rune Yngvesson, both of whom have tremendous experience in the design of large
mesh trawls. The new trawl incorporated large meshes at the front end of the trawl. The
mesh size at the wing, square and first belly was 6400 mm (20.5’) and gradually reduced to
100 mm (4”) in the last section of the net (Figure 1, top). A regular commercial codend was
used. The bottom panel incorporated large exit openings during the 2010 trials, but was
modified to 3.2 m mesh size netting during the 2011 trials, due to large amount of whiting
loss (Figure 1, bottom). The new trawl has an estimated wingend spread of 30-36 m and
headline height of 4-5 m. The fishing circle at the middle of headline is about 180 m?. The
new trawl with a large fishing circle might allow for more whiting to come into the trawl,
resulting in more catch, even though some of them may escape through the meshes. This
fishing strategy has been demonstrated in the Ruhle trawl (Eliminator Trawl) which also
uses large mesh in the front part to harvesting haddock (Beutel et al. 2008). Traditionally,

much smaller mesh (6”) has been used for haddock and other groundfish.
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Because there are large differences in the design and rigging of the new trawl compared
with the existing commercial trawl, we have to take the new trawl from door to the codend
as a trawl system and compare with the existing trawl system also from the door to the
codend. The net plan of the control trawl is shown in Figure 2. The main purpose of the
experiment was to demonstrate if the new trawl system was feasible in catching whiting

while reducing spiny dogfish.
4.2 Gear construction

The gear was constructed by Dantrawl Inc. of Seattle, WA, USA. The construction and
material use was supervised by the Dantrawl| technical team. A pair of large, but light weight
trawl doors were used to spread the new trawl. The selected trawl door was Thyboron Type
15VF 4.5 m? door (Figure 3).

4.3 Sea trials

The trawl was tested at sea in the Southern New England whiting trawl fishery onboard two
vessels of similar lengths (70-75 ft) and horsepower (450 HP): F/V “Enterprise” (skipped by
Capt. Patrick McGlade) and F/V “Cody” (skipped by Capt. Donald Follett) (Figure 4). These
two vessels use identical nets commercially (Figure 2) and have had very similar fishing
power. These vessels are typical whiting trawl vessels operating in the fishery and have the
ability to tow the new (experimental) or the control trawl (Figure 2). Following initial gear
modifications and rigging adjustment using one vessel, side-by-side parallel tows with one
vessel fishing the experimental trawl system (“Experimental”) and the other fishing the
regular commercial trawl system (“Control”) currently in use by the vessels were
conducted in 2011. Eleven fishing days (F/V “Cody”: 6 days, F/V “Enterprise”: 5 days) were
completed in 2010 for gear modification and adjustment. Six days each were completed in
2011 for comparative fishing. The nets were switched between the vessels after three
fishing days in 2011. During comparative fishing, the vessels fished as closely as possible
without causing safety concerns. Tow lengths (one hour) and towing speed (2.8-3.3 knots
depending on tides) were closely matched and controlled. Fishing trials were carried out off
Rhode Island coast at water depths between 18 and 71.5 fm (Figure 5). A total of 37 pairs of
tows were completed in April/May 2011. One paired tow was excluded from analysis due to

a large amount of dogfish catch in the control net which prevented the catch from being
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brought on board for quantitative evaluation. Analysis was carried out for the 36 paired
tows. Summary of detailed tow conditions and gear monitoring/measurement/condition

was noted by the Dantrawl team, and is attached as Appendix I.

4.4 Sampling and analysis

Catch and bycatch were quantified from each tow. Whiting (silver hake, Merluccius
bilinearis), red hake (Urophycis chuss) and longfin squid (Doryteuthis pealeii, formally Loligo
pealeii) were considered as major target species. The main bycatch species were spiny
dogfish (Squalus acanthias), skates (little skate, Leucoraja erinacea, and winter skate,
Leucoraja ocellata), scup (Stenotomus chrysops), butterfish (Peprilus triacanthus), and
flounders (yellowtail flounder, Limanda ferruginea, summer flounder, Paralichthys dentatus,

windowpane, Scophthalmus aquosus, and winter flounder, Pseudopleuronectes americanus).

Trawl performance was evaluated based on the total catch of target and bycatch species.
The catch for each tow was separated into species and weighed to the nearest 0.05 kg. If
the tow duration was not exactly 60 minutes, the total catch was standardized to kg/hr.
Catch rates between the gears were analyzed using a non-parametric paired randomization
test. This test compares the fishing trial data to the same data randomly assigned to a
treatment group for each tow. The catch difference between treatment groups was
averaged and the actual data was compared to the randomized data sets. Ten thousand
randomizing iterations were used to construct a robust data set. The actual data was then
compared to the ordered randomized data set and given a rank. If the actual data was in
the top or bottom 2.5%, based on rank, it was considered statistically significant. By
randomizing the treatments and comparing the actual data to the randomized data, we can

determine if the treatment (i.e. fishing gear) can explain the catch differences.

Target species and major bycatch species were individually measured to the nearest cm for
total length (whiting, red hake, dogfishes and flounders), fork length (Atlantic herring,
Atlantic mackerel, scup and butterfish), and mantle length (longfin squid). Skates were not
measured, but were counted. When large quantities of fish were present, sub-samples of
about 100 individuals were measured. The number of fish in 1 cm length categories for
each paired tow was extrapolated from the sub-samples and the length-frequency

distribution was generated for both experimental trawl and control trawl.

Final report: SNECRI Whiting Trawl -6- UMass Dartmouth-SMAST, Nov. 2012



The proportion of fish retained at length (L) by the experimental trawl ®(L) can be

expressed for each length and each paired tow as:

CD(L) = NL,exp/(NL,exp + NL, ctrl)

where Niexp and Ny, i are number of fish at length L measured for the experiment trawl
(exp) and the control trawl (ctrl) respectively. A value of ®(L) = 0.5 indicates that there are
no differences in the catch in numbers between two trawls at length L. The catch
proportion ®(L) for fish from two trawls was analyzed using the Generalized Linear Mixed
Model (GLMM) with L as the explanatory variable, ® as the response variable, the individual
paired tow, depth, time of day, and vessel as the random effect, and subsample ratio as an
offset, following the technique described in Holst and Revill (2009). In this analysis the
GLMM was implemented using the glmmPQL function in MASS package of the R statistical
software, which uses a penalized quasi-likelihood approach. The polynomial regression
GLMM was used to fit curves for the expected proportions of the catch retained by the

experiment trawl, after logit transformation, as:
logit[®(L)] = Bo+ B L+ B2 L* + Bs L

where Bo, B1, B>, Bs are coefficients. The analyses proceeded by fitting the third order
polynomials followed by subsequent reductions of terms until all terms showed statistical
significance (p<0.05). Reductions were based on Wald’s test, with removal of one term at a
time to determine the best-fit model (either constant, linear, 2" order, and 3" order) as
recommended by Holst and Revill (2009).

5. Results

5.1 Gear handling and operation

After initial familiarization of the new gear in September 2010, the new net was handled

with ease using the existing deck machinery during the April and May 2011 sea trials.
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5.2 Target species

Whiting (silver hake), red hake, squid, Atlantic herring and Atlantic mackerel are considered
as target species, while butterfish, scup, dogfishes, flounders, and skates are considered as

bycatch species.

The average catch of target and discarded species is shown in Figure 6. The catch for the
majority of the target species - whiting, red hake, Atlantic herring, and longfin squid was not
significantly different between the control and the experiment nets, even though large tow-
to-tow differences were seen in some species. Of the target species, Atlantic mackerel was
the only species in which the experimental trawl catches were significantly reduced

(p=0.0028). Variations in the catch rates were great for all these species.

The new trawl caught 34% more whiting by weight [Control: 35.94 + 4.88 kg/h (mean *
SEM); Experimental: 48.28 + 6.56 kg/h], but the difference was not statistically different
(Non-parametric paired randomization test, N=36, p=0.0874). Catch rates varied from 0 to
215 kg/h (Figure 7). The new trawl caught more in 22 out of 36 valid paired tows. The plot
of length frequencies seems to indicate that the new trawl caught more small whiting
(Figure 8), but GLMM analysis did not support the conclusion. None of the models fit the

data with statistical significance.

The catch rates of red hake were very similar on a tow-by-tow basis (Figure 9) and in their
means (Control: 65.4 + 14.1 kg/h; Experimental: 63.6 = 18.1 kg/h). While the new trawl
caught 3% less red hake by weight, the difference was not statistically different (N=36,
p=0.4678). The size of red hake caught by the two nets are virtually identical, with the
experimental net caught slightly more large fish (Figure 9), but it is not statistically

significant when analyzed by GLMM.

The catch rates of longfin squid were low, but were very similar between two nets on a tow-
by-tow basis (Figure 11) and in their means (Control: 6.3 + 1.8 kg/h; Experimental: 6.5 + 2.2
kg/h). The new trawl caught 2% more squid by weight, but the difference is not statistically
different (N=36, p=0.4408). The experimental nets caught significantly more small squid,
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but the catch rates for large squid >11 cm were very similar as revealed both in length
distribution and GLMM analysis (Figure 12).

The experimental trawl caught much less Atlantic herring (26%), but the catch rates were

highly variable (Figure 13), and the difference was not statistically different (p=0.1433).

Atlantic mackerel provided the largest catch disparity between the nets among the target
species. The experimental nets caught virtually no Atlantic mackerel, while the control net
caught an average of 61.9 kg/h of mackerel (Figure 14). Three tows fished by the control
nets caught more than 300 kg/h of mackerel while the highest catch for the experimental
net was just over 100 kg/h. Even though the catch of mackerel was sporadic, with many
zero catch tows, the difference in catch rates was statistically significant (p=0.0028). High
variability of length data did not provide enough confidence to evaluate where the

reduction was length related.

5.3 Bycatch species

Major bycatch species included scup, butterfish, spiny and smooth dogfishes, little and
winter skates, and four species of flounders: yellowtail, summer, windowpane, and winter
flounder. For all these bycatch species (or species groups) with the exception of scup, the

experimental trawl caught significantly less than the control trawl (Figure 6).

The new trawl caught significantly less (46%) butterfish (by weight) than the control trawl
(Mean: Control: 46.1 + 14.7 kg/h; Experimental: 24.9 + 8.6 kg/h, p=0.008). The catch rates
were highly variable with the main catch occurring at the beginning of the experiment
(Figure 15). The length frequency plot indicated that the experimental net appeared to
catch slightly more small fish and overall far fewer large fish, by number, compared with the
control (Figure 16, top). GLMM analysis indicates that logit-linear model fits the length data
and reveals that the experimental net caught significantly less butterfish >14 cm in length
(Figure 16, bottom).

Scup catch was very sporadic. Only three pairs of tows caught significant amount of scup
great than 100 kg/h (Figure 17). The catch rates of scup were very similar on both tow-by-
tow basis and in their means (Control: 75.2 + 26.5 kg/h; Experimental: 78.3 + 27.5 kg/h). The
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new trawl caught 4% more scup by weight, but the difference is not statistically different
(N=36, p=0.1682). The length frequency plot indicated that the experimental net appeared
to catch slightly fewer small fish and slightly more large fish by number, compared with the
control (Figure 18, top). GLMM analysis indicates that the 2" order model fits the length
data and reveals that the experimental net caught significantly less scup <20 cm in length

(Figure 18, bottom). There were no differences in catch rates for fish 20 cm and greater.

Dogfishes caught were primarily spiny dogfish, with only a few smooth dogfish. Spiny
dogfish were only caught in the first few paired tows (primarily the first day) (Figure 19).
Excluded from the graph was a large dogfish tow (Tow #2) with the control gear, estimated
at 2721 kg (6000 lbs). The codend was cut and the catch in the codend was not
guantitatively evaluated. The experimental trawl caught 771 kg of spiny dogfish in the same
tow. Nevertheless, the experimental gear caught significantly less dogfish than the control
gear (Control: 185.6 + 67.1 kg/h; Experimental: 77.6 + 39.0 kg/h, p=0.0391) — a reduction of
58%. The length frequency plot indicates that the experimental net appears to catch much
more small fish by number compared with the control (Figure 20, top). GLMM analysis
indicates that the 3™ order model fits the length data and reveals that the experimental net
caught significantly less spiny dogfish <54 cm in length (Figure 20, bottom). There were no

differences in catch rates for fish 55 cm and greater.

Flounders caught were mainly yellowtail, summer, four-spot and winter flounder. Some of
these species were caught in each of the tows and not every species in every tow; therefore
they have been combined during the analysis. Analysis of combined flounder catch indicates
significantly lower catch rates by the experimental trawl compared with the control (Control:
50.7 + 4.7 kg/h; Experimental: 14.0 + 2.3 kg/h, p=0.001) — a reduction of 72% (Figure 21).

Skates caught were mainly little skate and winter skate. Analysis of combined skate catch
indicates much lower catch rates by the experimental trawl compared with the control
(Control: 105.8 + 13.3 kg/h; Experimental: 30.8 + 3.7 kg/h, p=0.001) — a reduction of 71%
(Figure 22).

When all target and bycatch species are combined, the experimental net caught 37% less in

weight compared with the control.
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6. Discussions

Using large meshes in front part of a trawl for catching small fish species is not new in trawl
design. Pelagic trawls for Atlantic herring and mackerel often have large meshes of several
meters in size at its front end. The Eliminator Trawl that has mesh size of 2400 mm at the
front has demonstrated to catch similar amount of haddock compared with a commercial
trawl of 152 mm mesh size (Beutel et al., 2008). Use of large mesh allows for a large mouth
opening due to a reduction in netting drag. A large mouth opening may have compensated
for possible loss of fish through large meshes. In this study, we used 6400 mm mesh size at
the front end and gradually reduced to 100 mm just before the codend. The commercial
trawl used for comparison uses 120 mm mesh size at the front end. As expected, the new
large mesh trawl! did not reduce the catch of whiting compared with the commercial trawl.
In fact there was some increase (34%) in the catch, but the difference is not statistically
different due to large variations in catch rates. However, the catch rate for both trawls was
low during the experiment. Therefore, the result should be viewed with caution as the
performance of the new trawl (and the control) may change when commercial level of
concentration of whiting is available. Further trials are thus needed to demonstrate its

suitability in Southern New England whiting fishery.

Similar to whiting, the catch rates of other target species (red hake, Atlantic herring, and
longfin squid) were also comparable between the experimental trawl and the control trawl,
but substantially less butterfish and Atlantic mackerel were caught in the experimental
trawl. However, it should be noted that catch rates were extremely variable for all species

and a few large tows can change the observed results substantially.

A substantial number of spiny dogfish was only caught during the first 6 pairs of tows. The
rest of the comparative tows caught no dogfish for either the new experimental trawl or the
control trawl. Regardless, the experimental trawl seemed to catch less dogfish, even with
exclusion of a large dogfish tow by the control trawl. Dogfish with its mouth under its head
feeds on prey items near the seabed, and has a tendency to escape by diving. Large meshes

in the belly of the new trawl may have facilitated the escape.
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Comparatively, skates and flounders were more consistent in catch rates, and significant
reduction in the catch of these bottom-dwelling species was observed for the new trawl.

Large meshes in the belly clearly facilitated escape of these species.

7. Conclusions and Recommendations

While the new trawl achieved the project goal of maintaining targeted whiting catch and
reducing bycatch of spiny dogfish, the results need to be viewed with caution, as the overall
and individual target species catch rates were quite low (0 to 215 kg/h). Therefore, more
comparative experimental tows are required in the range of commercial catch rates before
the new trawl can be recommended for commercial use in the Southern New England

whiting fishery.
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Figure 2. Net plan of the control trawl (commercial whiting trawl) use as “control”.
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Figure 3. The Thyboron Type 15VF 4.5 m2 semi-pelagic door used for
during the experiment.
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Figure 4. F/V “Enterprise”, one of the vessels used for the experiment.
Another vessel, F/V “Cody” is almost identical to “Enterprise” in size, horse
power, and fishing power.
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Figure 5. Approximate fishing locations during the 2010 and 2011 fishing

trials.
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Catch Rate (kg/hr)

Whiting, Merluccius bilinearis
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Figure 7. Tow-by-tow catch of whiting, Merluccius bilinearis, from the spring 2011
trials.
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Whiting, Merluccius bilinearis
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Figure 8. Length distribution of whiting, Merluccius bilinearis for the control and
the experimental net. Though there seem to be more smaller fish caught in the
experimental net, GLMM did not reveal length related differences.
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Red Hake, Urophycis chuss
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Figure 9. Tow-by-tow catch of red hake, Urophycis chuss.
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Red Hake, Urophycis chuss
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Figure 10. Length distribution of red hake, Urophycis chuss, for the control and
the experimental net. GLMM analysis did not reveal length related differences
between the two nets.
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Figure 11. Tow-by-tow catch of longfin squid, Doryteuthis pealeii.
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Figure 12. Length distribution of longfin squid Doryteuthis pealeii (top) and
GLMM analysis (bottom) evaluating if the catch differences of whiting between
the nets is length related. The proportion of 0.5 indicate even split between the
net at the length. Shaded area indicate 95% confidence level. Vertical line
indicate the length below which the experimental net caught more.
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Catch Rate (kg/hr)

Atlantic Herring, Clupea harengus
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Figure 13. Tow-by-tow catch of Atlantic herring, Clupea harengus.
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Figure 14. Tow-by-tow catch of Atlantic mackerel, Scomber scombrus.
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Figure 15. Tow-by-tow catch of butterfish, Peprilus triacanthus.
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Figure 16. Length distribution of butterfish, Peprilus triacanthus (top) and GLMM
analysis (bottom) evaluating if the catch differences of whiting between the nets is
length related. The proportion of 0.5 indicate even split between the net at the
length. Shaded area indicate 95% confidence level. Vertical line indicate the length
below which the experimental net caught more.
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Scup, Stenotomus chrysops
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Figure 17. Tow-by-tow catch of scup, Stenotomus chrysops.
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Scup, Stenotomus chrysops.
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Figure 18. Length distribution of scup, Stenotomus chrysops (top) and GLMM
analysis (bottom) evaluating if the catch differences of whiting between the nets is
length related. The proportion of 0.5 indicate even split between the net at the
length. Shaded area indicate 95% confidence level. Vertical line indicate the length
below which the experimental net caught more.
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Catch Rate (kg/hr)

Spiny Dogfish, Squalus acanthias

1400

e Control

= Experimental
1200
1000

800 v

600

400 VA

200

13 456 7 8 910111213141516 1718 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Paired Tow No.

Figure 19. Tow-by-tow catch of spiny dogfish, Squalus acanthias.
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Figure 20. Length distribution of spiny dogfish, Squalus acanthias (top) and GLMM
analysis (bottom) evaluating if the catch differences of whiting between the nets is
length related. The proportion of 0.5 indicate even split between the net at the
length. Shaded area indicate 95% confidence level. Vertical line indicate the length
below which the experimental net caught more.
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Figure 21. Tow-by-tow catch of flounder, mainly yellowtail flounder, Limanda
ferruginea, summer, flounder, , Paralichthys dentatus, windowpane, Scophthalmus
aquosus , and winter, flounder, Pseudopleuronectes americanus. Dash lines

indicate mean catch rates.
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Figure 22. Tow-by-tow catch of combined skates: little skate, Leucoraja erinacea,
and winter skate, Leucoraja ocellata. Dash lines indicate mean catch rates.
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Appendix |

Recording of Tows and Gear Modification Details
(from Dantrawl Inc.)



Project Name :
Date :

SNECRI Project Phase Il - Large Mesh Pelagic Whiting Trawl Design To Reduce Spiny Dogfish Bycatch

April 30th - May 7th, 2011.

CONQUEST TRAWL 144 - 6.40 METER MESH

Door Rigging : Drawing #A1.
Same as in Phase | of this project in 2010. No adjustments were made to trawl door rigging for the duration of Phase Il in this research project.

Trawl Rigging : Drawing #B1 & #B2.
Trawl rigging per enclosed plans Drawing #B1 and Drawing #B2 - 15 fathom bridles, 5'10" of inline weight chain (108 Ibs.)

and 20 fathom of single sweep from weight chain to doors (OAL from mini bridles to door legs = 35 Fms.) Clump weight chain (390 Ibs.) used as indicated on
drawing. Centerhole 8" floats (used on trawl last year) were replaced with new "Float Line" at buoyancy of 6.0 kilos per meter resulting in same floatation/buoyancy
on trawl as we used during Phase | of this project. This change was made for ease of handling for vessel crew and does not alter or change performance of the

trawl.

Location - Area Description : Vicinity of Block Island, R.I.

TRAWL GEAR & EQUIPMENT - DESCRIPTION

NOTES & COMMENTS

Two more adjustments were made to mini bridle arrangement ( Ref. Drawing #B2) since we made the last tow in 2010 :
Added 2'4" to mini bridle (B) and 4'4" to mini bridle (D). This was done to reduce mesh opening in side panels and bottom panel to improve retention of the target

species (whiting).

Any other adjustments to rigging are outlined below during this survey.

All tows sampled by University of Mass.

Tow #: 1 Vessel Name : F/V Cody Set At : 9:05 Haul Back : 10:05 Date : 4/30/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 61-58 ~ Estimated catch 4500 - 5000 Ibs.

Main Wire - Fm. 250 ~ Mixed dogfish (30%) and scup (70%).

Door Spread - Fm. 81-80

Height On Trawl - Fm. 4.0-3.8

Spread On Trawl - Fm. NA

Towing Speed - Knts. 34-3.1

Main Engine RPM 1550

Page 1 Of 14

Tow #: 2 Vessel Name : F/V Cody Set At : 11:38 Haul Back : 12:10 Date : 4/30/2011
Description Towing Information Notes and comments

Fishing Depth - Fm. 61.5 ~ Made adjustment to the 5'10" chain in front of mini bridles by shortening it to OAL of 2'10". Refer to drawing

Main Wire - Fm. 250 Drawing #B4. This adjustment results in added 3' of extra set back in lower extensions. This adjustment

Door Spread - Fm. 84 was made to create a "cock pit" in lower belly to allow for more escapement of dogfish.

Height On Trawl - Fm. 4.2

Spread On Trawl - Fm. N/A ~ Estimated catch 2500 Ibs.

Towing Speed - Knts. 2.7 ~ Dodgfish catch reduced significantly compared with previous tow. Dogfish catch Apr. 200 - 300 Ibs.

Main Engine RPM 1550

Tow #: 3
Description

Fishing Depth - Fm.

Main Wire - Fm.

Door Spread - Fm.

Height On Trawl - Fm.

Spread On Trawl - Fm.

Towing Speed - Knts.
Main Engine RPM

Tow #: 4
Description

Fishing Depth - Fm.

Main Wire - Fm.

Door Spread - Fm.

Height On Trawl - Fm.

Spread On Trawl - Fm.

Towing Speed - Knts.
Main Engine RPM

Vessel Name :
Towing Information
70
350
85
4.4
N/A
2.7

1550

Vessel Name :
Towing Information
715
300
80 -87
4.2
N/A
3
1600

~ F/V Enterprise reported a large haul/tow of dogfish.

F/V Cody Set At : 13:30 Haul Back : 14:00 Date : 4/30/2011
Notes And Comments

~ Moved to deeper fishing depth.

~ No adjustments made to trawl and rigging. Same rigging as in Tow #2 above.

~ Estimated catch 500 Ibs.

~ Dogfish less than 100 Ibs.

F/V Cody Set At : 15:02 Haul Back : 15:35 Date : 4/30/2011

Notes And Comments
~ No adjustments made to trawl and rigging. Same rigging as in Tow #2 & #3 above.
~ Estimated catch 500 Ibs. Dogfish estimated at less than 100 Ibs.
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Tow #: 5
Description

Fishing Depth - Fm.

Main Wire - Fm.

Door Spread - Fm.

Height On Trawl - Fm.

Spread On Trawl - Fm.

Towing Speed - Knts.
Main Engine RPM

Vessel Name :
Towing Information
71

300
83
4
N/A
2.8
1550

Set At : 17:00 Haul Back : 17:30
Notes And Comments
~ Made another adjustment to the 5'10" in front of mini bridles by shortening it by yet another 2' to OAL of 0'10".
Refer to Drawing #B4. This results in another 2' of set back to lower extensions.
Now there is total of 5' more set back in lower extensions. Again, this was done to create yet more
"cock pit" effect in lower belly to allow for more escapement of dog fish.

F/V Cody Date : 4/30/2011

~ Estimated catch 400 Ibs.
~ Observed less dogfish catch than in pervious two tows (#3 & #4). We relate this to increased "cock pit" in
lower belly.

Tow #: 6 Vessel Name : F/V Cody Set At : 18:12 Haul Back : 18:45 Date : 4/30/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 71.5 ~ No adjustments made to trawl and rigging. Same rigging as in Tow #5.

Main Wire - Fm. 300 ~ Towing with the current.

Door Spread - Fm. 81

Height On Trawl - Fm. 4.2 ~ Estimated catch 300 Ibs.

Spread On Trawl - Fm. N/A ~ Very low catch of dogfish.

Towing Speed - Knts. 3.2

Main Engine RPM 1550

Tow #: 7 Vessel Name : F/V Cody Set At : 6:05 Haul Back : 6:35 Date : 5/1/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 35.7 ~ Moved to shallower fishing grounds. Now fishing in 36 Fms.

Main Wire - Fm. 175 ~ No adjustments made to trawl and rigging.

Door Spread - Fm. 80-65-72 ~ Estimated catch 100 Ibs.

Height On Trawl - Fm. 3.7-42-40

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 2.8

Main Engine RPM N/A
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Tow #: 8 Vessel Name : F/V Cody Set At : 7:40 Haul Back : 8:20 Date : 5/1/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 34 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 175 - 150

Door Spread - Fm. 75-67-71 ~ Estimated catch 50 Ibs.

Height On Trawl - Fm. 4

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 3.3

Main Engine RPM 1600

Tow #: 9 Vessel Name : F/V Cody Set At : 9:31 Haul Back : 10:11 Date : 5/1/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 30 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150 ~ Lost battery power on trawl eye.

Door Spread - Fm. 78

Height On Trawl - Fm. N/A ~ Estimated catch 100 Ibs.

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 3

Main Engine RPM 1550

Tow #: 10 Vessel Name : F/V Cody Set At : 11:33 Haul Back : 12:08 Date : 5/1/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 31 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150 ~ Trawl eye reinstalled following charging.

Door Spread - Fm. 77 ~ Estimated catch 300 Ibs.

Height On Trawl - Fm. N/A ~ Herring 70% and 30% mixed.

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 3.2

Main Engine RPM 1550
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Tow #: 11 Vessel Name : F/V Cody Set At : 13:29 Haul Back : 14:35 Date : 5/1/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 31.4 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 75 ~ Estimated catch N/A. Refer to observer's report.

Height On Trawl - Fm. N/A

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 3.3

Main Engine RPM 1600

Tow #: 12 Vessel Name : F/V Cody Set At : 15:20 Haul Back : 16:20 Date : 5/1/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 33.5 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 77 ~ Estimated catch 1200 Ibs.

Height On Trawl - Fm. 4.2 ~ Mostly scup (70%) and mixed species (30%).

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 3.1

Main Engine RPM NA

Tow #: 13 Vessel Name : F/V Cody Set At : 17:17 Haul Back : 17:47 Date : 5/1/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 34 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 7 ~ Estimated catch 100 Ibs.

Height On Trawl - Fm. 4

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 2.8

Main Engine RPM 1600
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Tow #: 14 Vessel Name : F/V Cody Set At : 6:17 Haul Back : 6:52 Date : 5/2/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 32 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 77 ~ Estimated catch 250 Ibs.

Height On Trawl - Fm. 3.9

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 3.1

Main Engine RPM 1600

Tow #: 15 Vessel Name : F/V Cody Set At : 8:02 Haul Back : 8:32 Date : 5/2/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 22 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 79 ~ Estimated catch 175 Ibs.

Height On Trawl - Fm. 4.1

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 3

Main Engine RPM 1600

Tow #: 16 Vessel Name : F/V Cody Set At : 9:30 Haul Back : 10:00 Date : 5/2/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 20 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 76 ~ Estimated catch 200 Ibs.

Height On Trawl - Fm. 4

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 28

Main Engine RPM 1575
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Tow #: 17 Vessel Name : F/V Cody Set At : 11:05 Haul Back : 11:35 Date : 5/2/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 21 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 78 ~ Estimated catch 250 Ibs.

Height On Trawl - Fm. 4

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 2.8

Main Engine RPM NA

Tow #: 18 Vessel Name : F/V Cody Set At : 12:20 Haul Back : 12:50 Date : 5/20/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 229 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 78 ~ Estimated catch 220 Ibs.

Height On Trawl - Fm. 3.9

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 28

Main Engine RPM 1600

Tow #: 19 Vessel Name : F/V Cody Set At : 12:22 Haul Back : 13:52 Date : 5/2/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 225-15 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 78 ~ Estimated catch 300 Ibs.

Height On Trawl - Fm. 4

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 2.8

Main Engine RPM 1550
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Tow #: Transfer Vessel Name : Trawl To Enterprise Set At : Haul Back : Date : 5/3/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. ~ Conquest Trawl 144 - 6.40 now being moved over to F/V Enterprise.

Main Wire - Fm. ~ Adjustments made to bridle and sweep rigging as following (Refer to Drawing #B6).

Door Spread - Fm.
Height On Trawl - Fm.

Spread On Trawl - Fm.

Towing Speed - Knts.
Main Engine RPM

Tow #: 20
Description

Fishing Depth - Fm.

Main Wire - Fm.

Door Spread - Fm.

Height On Trawl - Fm.

Spread On Trawl - Fm.

Towing Speed - Knts.
Main Engine RPM

Tow #: 21
Description

Fishing Depth - Fm.

Main Wire - Fm.

Door Spread - Fm.

Height On Trawl - Fm.

Spread On Trawl - Fm.

Towing Speed - Knts.
Main Engine RPM

Vessel Name :
Towing Information
30
150
89-92
3.1
N/A
3
1725

Vessel Name :
Towing Information
32
150
91-86
4.4
N/A
3
1700

~ Added 60 ft. of bridles.

~ Added 120 ft. of ground gear (Mudgear 5/8" with rubber discs 2 3/8") in front of bridles.

~ Reduced set back in lower extensions by adding 2' of chain back into chain in front of mini bridles. Effective
set back now in lower extensions is 3'. Result is reduced "cock pit" effect in lower belly.

~ Added 35' of chain 1/2" short link directly to fishingline in bosom area. This is done to improve bottom contact.

~ Refer to last page of this report explaining our reasons for above adjustments.

Set At : 6:25 Haul Back : 6:55
Notes And Comments
~ Some twisting occurred in fishingline (port side). This most likely happened as we were changing sweep

wire while setting the trawl.

F/V Enterprise Date : 5/5/2011

~ Estimated catch N/A. Refer to observer's report.

~ Mix of catch improved.

Set At : 8:33 Haul Back : 9:32
Notes And Comments
~ No adjustments made to trawl and rigging. Same rigging as in tow #20.

~ Towing with the wind.

F/V Enterprise Date : 5/5/2011

~ Estimated catch 900 Ibs.

~ Observed good shine on the extra chain we installed in bosom part of the trawl during haul back.
Improved bottom contact.

~ Noticed increased catch of whiting and red hake. We do relate this to better herding effect with use of
longer bridles & sweeps, and better bottom contact.
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Tow #: 22
Description

Fishing Depth - Fm.

Main Wire - Fm.

Door Spread - Fm.

Height On Trawl - Fm.

Spread On Trawl - Fm.

Towing Speed - Knts.
Main Engine RPM

Vessel Name :
Towing Information
31
150
90-70
N/A
N/A
2.8
1675

Set At : 10:03 Haul Back : 10:44

Notes And Comments

F/V Enterprise Date : 5/5/2011
~ No adjustments made to trawl and rigging.
~ Lost spread on trawl during tow. Noticed during haul back that we had a buoy wrapped around main wire

and trawl door?

~ Estimated catch 250 Ibs.
~ Same as previous tow, better catch of whiting and red hake.

Tow #: 23 Vessel Name : F/V Enterprise Set At : 11:32 Haul Back : 12:32 Date : 5/5/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 30.5 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150 ~ Towing against current/tide.

Door Spread - Fm. 87 -89

Height On Trawl - Fm. N/A ~ Estimated catch 700 Ibs.

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 2.7

Main Engine RPM 1750

Tow #: 24 Vessel Name : F/V Enterprise Set At : 13:12 Haul Back : 13:55 Date : 5/5/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 325 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150 ~ At one time during the tow, trawl became heavy to tow and we lost some door spread.

Door Spread - Fm. 92 -68 ~ Did not observe anything during haul back which may have caused this?

Height On Trawl - Fm. 4.1

Spread On Trawl - Fm. N/A ~ Estimated catch 300 - 400 Ibs.

Towing Speed - Knts. 2.7

Main Engine RPM 1750
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Tow #: 25 Vessel Name : F/V Enterprise Set At : 15:25 Haul Back : 16:25 Date : 5/5/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 33 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 90 ~ Estimated catch 350 - 400 Ibs.

Height On Trawl - Fm. 4.3

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 2.9-3.0

Main Engine RPM 1750

Tow #: 26 Vessel Name : F/V Enterprise Set At : 16:54 Haul Back : 17:33 Date : 5/5/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 33.4 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150 ~ Lost some door spread during tow and trawl became heavier to tow.

Door Spread - Fm. 88-58 ~ Also heavier to haul back than normal.

Height On Trawl - Fm. 4.2 ~ Observed lots of herring sign and scales in back end of trawl during haul back?

Spread On Trawl - Fm. N/A ~ Vessel crew commented that this fishing ground area is notorious for "slime" which will stick to the meshes

Towing Speed - Knts. 27 and close opening in the trawl.

Main Engine RPM 1750

Tow #: 27
Description
Fishing Depth - Fm.
Main Wire - Fm.
Door Spread - Fm.
Height On Trawl - Fm.
Spread On Trawl - Fm.
Towing Speed - Knts.
Main Engine RPM

Vessel Name :
Towing Information
34
150
93
4
N/A
2.8
1750

~ Estimated catch 300 - 400 Ibs.

F/V Enterprise Set At : 6:05 Haul Back : 6:35 Date :

Notes And Comments

5/6/2011
~ No adjustments made to trawl and rigging.
~ Estimated catch 1500 Ibs. Mostly scup.

~ F/V Cody reports catch of 700 Ibs. Mix N/A.
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Tow #: 28 Vessel Name : F/V Enterprise Set At : 7:20 Haul Back : 8:20 Date : 5/6/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 37 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 175

Door Spread - Fm. 100 - 99 ~ Estimated catch 1100 - 1200 Ibs.

Height On Trawl - Fm. 4

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 2.7

Main Engine RPM 1750

Tow #: 29 Vessel Name : F/V Enterprise Set At : 9:00 Haul Back : 9:45 Date : 5/6/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 38 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150 ~ Lost signal to trawl eye during tow.

Door Spread - Fm. 95 +/-

Height On Trawl - Fm. 3.8 ~ Estimated catch 200 Ibs.

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 3

Main Engine RPM 1700

Tow #: 30 Vessel Name : F/V Enterprise Set At : 11:15 Haul Back : 12:15 Date : 5/6/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 35-33 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 91 ~ Estimated catch 900 - 1000 Ibs.

Height On Trawl - Fm. 4

Spread On Trawl - Fm. N/A ~ F/V Cody reports catch of Apr. 2000 Ibs. (All Mackerel).

Towing Speed - Knts. 3

Main Engine RPM 1725
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Tow #: 31 Vessel Name : F/V Enterprise Set At : 12:45 Haul Back : 13:18 Date : 5/6/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 30 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 92 ~ Estimated catch 900 Ibs.

Height On Trawl - Fm. 4 ~ Caught more cod and yellowtail flounder than previous tow.

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 2.9

Main Engine RPM 1700

Tow #: 32 Vessel Name : F/V Enterprise Set At : 13:48 Haul Back : 14:20 Date : 5/6/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 29 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150 ~ Fishingline "rolled up” (?). Too difficult to untangle on vessel. Decision is made to head back into port and

Door Spread - Fm. 91 clear at the dock.

Height On Trawl - Fm. 4 ~ Estimated catch 600 - 700 Ibs.

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 29 ~ Clearing the trawl is completed by 21:00. Decision is made to head back to the fishing grounds early in

Main Engine RPM 1700 the morning (May 7th).

Tow #: 33
Description

Fishing Depth - Fm.

Main Wire - Fm.

Door Spread - Fm.

Height On Trawl - Fm.

Spread On Trawl - Fm.

Towing Speed - Knts.
Main Engine RPM

Vessel Name :
Towing Information
31
150
93
3.9
N/A
2.8
1675

Set At : 6:35 Haul Back : 7:06
Notes And Comments

F/V Enterprise
~ No adjustments made to trawl and rigging.

~ Estimated catch N/A. Refer to observer's report.
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Tow #: 34 Vessel Name : F/V Enterprise Set At : 7:33 Haul Back : 8:03 Date : 5/7/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 33 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 94 ~ Estimated catch 350 - 400 Ibs.

Height On Trawl - Fm. N/A

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 2.8

Main Engine RPM 1725

Tow #: 35 Vessel Name : F/V Enterprise Set At : 8:33 Haul Back : 9:03 Date : 5/7/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 33 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 90 ~ Estimated catch 350 - 400 Ibs.

Height On Trawl - Fm. 3.9

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 3.1

Main Engine RPM 1750

Tow #: 36 Vessel Name : F/V Enterprise Set At : 9:45 Haul Back : 10:15 Date : 5/7/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 315 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 89 ~ Estimated catch N/A. Refer to observer's report.

Height On Trawl - Fm. 3.8-39

Spread On Trawl - Fm. N/A

Towing Speed - Knts. 3.1

Main Engine RPM 1750
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Tow #: 37 Vessel Name : F/V Enterprise Set At : 10:52 Haul Back : 11:22 Date : 5/7/2011
Description Towing Information Notes And Comments

Fishing Depth - Fm. 30 ~ No adjustments made to trawl and rigging.

Main Wire - Fm. 150

Door Spread - Fm. 88 ~ Estimated catch 800 - 900 Ibs.

Height On Trawl - Fm. 4.1 ~ Estimated catch/mix red hake & whiting (75%) with balance butterfish & mackerel (25%).

Spread On Trawl - Fm. N/A ~ Last tow of the survey.

Towing Speed - Knts. 2.8

Main Engine RPM 1700

Additional Notes & Comments.

1. Noticed lower catch of dogfish when fishing in "shallower" waters, example less than 35 fathoms.
2. Creating the "cock pit" effect in lower belly seems to reduce amount of dogfish caught.
3. After Tow #2 it was suggested we move to different fishing area since F/V Enterprise was experiencing too much catch of dogfish.

4. The reason for lengthening bridle and sweeps between net and doors on the Conquest Trawl (Ref. Tow #20, transfer of trawl over to F/V Enterprise), was

to get closer to the same length F/V Enterprise had been using so far in this survey with the conventional bottom trawl (Apr. 80 fathoms). Also to increase the
"herding" effect we can achieve from use of longer bridles & sweeps. Longer bridles & sweeps also gives us a more stable trawl.

5. Length of bridles and sweeps used on the Conquest Trawl from Tow #20 and for the duration of this survey is 65 fathoms between net and doors vs.

35 fathoms we used when trawl was on F/V Cody.
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TRAWL DOORS RIGGING & ADJUSTMENT GUIDELINES

DRAWING #A1l

SIDE VIEW FRONT SIDE BACK SIDE TOP DOOR LEG CONNECTED

IN HOLE #3 FROM FRONT

L RN | = L L
a g r_|
L IO | N L L F
-k - = - L L
INCREASE FLOATING F
oL JE | S| L~ VERTICAL BAR (E) CONNECTED L L L

IN MIDDLE HOLE

N\

MAIN WIRE CONNECTED
o IN 2ND HOLE FROM TOP

REDUCE FLOATING

- R = . = = L
- R = S = = L
C
- EEE ==y [ = - /BWER DOOR LEG CONNECTED
IN HOLE #4 FROM FRONT
o =
- R | = S = —_

ALL WEIGHT PLATES INSTALLED = 156.8 KG.

1. MOVING MAIN WIRE TO THE TOP HOLE IN THE VERTICAL BAR () WILL 1.BAR (A) IS NORMALLY BEING USED. IF THE DOORS TEND TO FALL OUTWARDS
INCREASE THE FLOATING EFFECT, ALLOWING VESSEL TO USE MORE WIRE. WHEN TURNING THEN MOVE THE TOP DOOR LEG TO BAR (A1).
2. REMOVING WEIGHT PLATES ALSO INCREASES FLOATING EFFECT. 2. MOUNTING THE TOP AND BOTTOM DOOR LEGS IN THE SAME HOLES IN BAR (A) & (D)
3. MOVING TO THE BOTTOM HOLE IN THE VERTICAL BAR (E) DECREASES WILL DECREASE THE FLOATING EFFECT.
FLOATING AND THE DOORS WILL WORK DEEPER. 3. MOVING THE BOTTOM DOOR LEG TO THE BOTTOM BAR (D) WILL DECREASE THE
4 MOVING BACKWARDS IN THE HORIZONTAL BAR (F) INCREASES SPREAD, FLOATING EFFECT OF THE DOOR.
RESISTANCE AND DECREASED FLOATING EFFECT. 4.MOVING THE BOTTOM DOOR LEG TO THE TOP BAR (B) WILL INCREASE
5. MOVING FORWARD IN THE HORIZONTAL BAR (F) REDUCES SPREAD, RESISTANCE THE FLOATING EFFECT.

AND FLOATING EFFECT. 5. MOVING BACKWARDS IN BARS (A), (B), (C) & (D) WILL REDUCE SPREAD AND

FLOATING EFFECT.

6. MOVING FORWARD IN BARS (A, (B, (C) & (D) INCREASES SPREAD AND FLOATING
EFFECT.

BRIDLE & DOOR RIGGING (C) - WITH FIFTH BRIDLE

DRAWING #Bl

r—= OVER ALL LENGTH = 35 FMS, -——
| |
| |
| |
. —— TOP BRIDLE WIRE 1/2° X 900" — e — SW v - ; —
TRAWL & MINI BRIDLE ARRANGEMENT =— = — - BOTTOM BRIDLE WIRE 5/8° X 300" -— ——  sW !»%_‘E_SP\N&IIE%_II_/_‘@OHZO -

CHAIN 1/2 LL X 510" (ORIGINAL CONNECTED LENGTH) t========

s

N S

|
|
FIFTH BRIDLE |
| 5
WIRE 5/8" X 5610° WIRE 5/8° X 180" N WIRE 5/5°X 900 POORS oS TR
™~ INLINE STUDLINK CHAIN 1 1/2 X 510" X 108 LBS. (CONNECTED LENGTH) t
SOOOOD
L ose d
CLUMP WEIGHT X 390 LBS. =
DRAWING * CQI44640CT DRAWN EO 07-02-2010 DANTRAWL, INC.
CONQUEST 144 - 6.40 METER MESH SPECIFICATION * CQI44640CA | NEW/REPAIR NEW VESSEL:  SNECRI
JoB *: 10309 DELIVERED AUGUST 2010 THIS DRAWING IS THE SOLE PROPERTY OF DANTRAWL, INC




MINI BRIDLE ARRANGEMENT (A) - WITH FIFTH BRIDLE

| DRAWING *B2 |

SPECTRA 5/8 SPECTRA 5/5° SPECTRA 5/5

DETAIL G. |— 6 W/ANCHORS AND 2 X-CHAIN um\'s—l DETAIL H. |— 3 W/ANCHORS AND 2 X-CHAIN mm—l DETAIL I. |—74 W/ANCHORS AND 2 X-CHAIN LMS—l

ANCHOR:

Y Y Y
X-CHAIN LINKS X 2 PCS. X-CHAIN LINKS X 2 PCS. X-CHAIN LINKS X 2 PCS.

(TOW #1) LENGTHENED MINI BRIDLE (B) BY 24" (OAL NOW 54'10)

FLOATLINE X 250" (6.0 KG PER METER)

SPECTRA 1/2° X 316" TRAWL & MINI BRIDLES —=— — —— — —+ BRIDLES & RIGGING

SPECTRA 1/2" X 526

D =FIFTH BRIDLE (OPTIONAL RIGGING) (TOW #1) LENGTHENED FIFTH BRIDLE (D) BY 44" (NOW 7'4")

|

|

|

|
o OPEN MASTERLINK 172 WIRE 5/8 X 5610° m WIRE 5/8" X 180

SPECTRA 1/2" X 220" \
5
L1 = '
60"
o
o
ot
DRAWING CQI44640C4 | DRAWN oorzo0 | DANTRAWL, INC.
CONQUEST 144 - 6.40 METER MESH SPECIFICATION *:  CQI44640CA | NEW/REPAIR NEW VESSEL:  SNECRI
JOB # 10309 DELIVERED AUGUST 2010. THIS DRAWING IS THE SOLE PROPERTY OF DANTRAWL, INC.

DRAWING #B3

REMOVED 30 PCS 8" CENTERHOLE FLOATS.
ADDED 50 FT OF FLOATINGLINE
MARKED IN RED.

DRAWING * DRAWN EO 07-02-2010 DANTRAWL, INC.

CONQUEST 144 - 640 METER MESH SPECIFICATION * CQ144640CA NEW/REPAIR NEW VESSEL: SNECRI
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BRIDLE & DOOR RIGGING (C) - WITH FIFTH BRIDLE

DRAWING #*B4

—— OVER ALL LENGTH = 35 FMS, -——
| |
| |
| |
| |
TOP BRIDLE WIRE 1/2 X 900° 8 X 19
TRAWL & MINI BRIDLE ARRANGEMENT === = — — — - - S SWEEP WIRE 1/2'X 120 =——
i BOTTOM BRIDLE WIRE 5/8" X 900 1 ToP & BOTIOM)
[ |
[ CHAIN I/Z LL X510 CRIGINAL CONNECTED LENGTH) Sesseeessee |
6 KG FLOATLINE 240 [ o |
11 SHORTENED TO OAL OF 210" INTOW *2 @y |
1 L oo J |
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1 Lo |
T |
[ |
[ |
FIFTH BRIDLE 1 1
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~~ INLINE STUDLINK CHAIN 1 1/2° X 510" X 108 LBS. (CONNECTED LENGTH) '
BOOOOD
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CLUMP WEIGHT X 390 LBS. =
DRAWING * CQI44640CT DRAWN EO 07-02-2010 DANTRAWL, INC.
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BRIDLE & DOOR RIGGING (A) - WITH FIFTH BRIDLE

DRAWING #*B6

NOTE : THIS RIGGING AS OUTLINED BELOW REMAINED THE SAME FROM TOW #20 AND THROUGHOUT BALANCE OF THE SURVEY.

OVER ALL LENGTH = 65 FMS.

TOP BRIDLE WIRE 1/2° X 900" + 600"

TRAWL & MINI BRIDLE ARRANGEMENT =— = [— —= BOTTOM BRIDLE WIRE 578" X 900+ 600 —_—— MUDGEAR 1200°

~— = SWEEPWIRE I/Z X 120 =

CHAIN 1/2' LL X 510" (ORIGINAL CONNECTED LENGTH] .Lme"

|
|
|
|
510 J:
|
|
|

ADD 207 IN TOW 20 TO OAL OF = @cmecmee
L

210

DOORS 50 Q. MTR
WIRE 5/5° WITH RUBBER DISCS 2 3/5 V RIGGED

CLUMP WEIGHT X390 LBS. = é

Ll
WIRE 5/8° X 56'10° WIRE 5/8° X 180 > WIRE 578" X 900 WIRE 5/5° X 601
10°X 108 LBS, (CONNECTED LENGTH)

INLINE STUDLINK CHAIN 1 1/2
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FISHINGLINE & LOWER WINGS

DRAWING #B7

CONQUEST 144 - 6.40 METER MESH

DRAWING * DRAWN EO 07-02-2010 DANTRAWL, INC.
SPECIFICATION * CQ144640CA NEW/REPAIR NEW VESSEL SNECRI
JOB #: 10309 DELIVERED AUGUST 2010 THIS DRAWING IS THE SOLE PROPERTY OF DANTRAWL, INC.




Appendix Il

Raw Data
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50 1
72 1
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23
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21
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66
69
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74
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R R R R R R R WO WN R N R R R

18 1 |
20 4 :
21 4 |
22 6 |
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25 2
26 2

Flounder, Sand Dab (Win
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44 1
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22
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17 7
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21
22
23
24
27
29
30

N B NN BN W

Flounder, Summer (Fluke)




26 1
32 1
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Ocean Pout

Black Sea bass
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21
22
23
24
25
28

R N R N R R

Ocean Pout

Flounder, Witch (Grey sol

29
32
34
35
36
42

L S = O = =




Flounder, Summer (Fluke)
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14 8
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Flounder, Yellowtail

33 1
37 1
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31 1
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34 1

Shad, American
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Flounder, Sand Dab (Win

24 1
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6
1
1
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Hake, Silver (Whiting)
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Flounder, Yellowtail
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Hake, Silver (Whiting)
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Butterfish
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Squid, Atlantic Long-fin
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Flounder, Yellowtail
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Black Sea bass
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Monkfish
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Flounder, Summer (Fluke)
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Black Sea bass

Longhorn Sculpin
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Hake, Silver (Whiting)
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Flounder, Summer (Fluke)
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Hake, Silver (Whiting)
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Squid, Atlantic Long-fin
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Northern Sea Robin
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Butterfish
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Hake, Silver (Whiting)
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