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Abstract:

The objectives of this project were to build the New Generation Trawl (NGT) and
demonstrate a reduction in the catch of undersized market species as well as non-market
species, compared with standard gear. The second objective was to show how the Sort V
fish grate can reduce bycatch of undersized market species as well as non-market species.
The final objective was to look at fuel consumption differences (indicated by RPM)
comparing the NGT vs. a traditional groundfish trawl.

The NGT in its standard form did not appear to be a viable alternative to the
standard groundfish trawl, but when paired with the Sort V grate there were glimpses of
potential. The NGT made significantly larger catches of significantly smaller fish
compared with the standard groundfish trawl. The results for the NGT with the Sort V
grate were mixed, showing four out of nine species having significantly higher catch
weights and only one of nine with a significantly lower catch weight for the NGT w/Sort
V grate. Four of the nine species showed a significantly smaller fish being caught, while
two of the nine showed a significantly larger fish was being caught in the NGT w/Sort V
grate. The NGT also was shown to fish with a significantly higher RPM. The NGT
w/Sort V grate should be tested with different size bar spacing in the grate or different
mesh size in the net. The fuel consumption could be better if smaller doors were used.

Introduction:

As the managers of groundfish stocks in the Gulf of Maine impose severe
reductions in fishing effort in order to restore groundfish populations, groundfishing has
become more difficult, with decreases in the number of fishing days and areas where
fishing can occur, increases in the price of gear, ice, dock fees, fuel, insurance, shipping
costs, increased competition from overseas imports, and greatly increased scrutiny
concerning levels of bycatch and the effect of fishing activity on the marine environment.
As a result, fishing vessel operators have experimented with the development of new,
highly targeted, habitat-sensitive gear that is more cost-effective than the standard gear
used today. One of the results of this work is the New Generation Trawl,

This trawl has been tested in Iceland with good results (Jonsson, pers.comm.).
The trawl combines three features developed separately by fishermen and gear research
scientists in Norway and Iceland: the Sort V grid, flat rubber plate ground gear, and
compressed twine, We tested the trawl in the Gulf of Maine to see if we could reproduce
those results in our waters.

The trawl has reduced undersized target species capture and reduced bycatch of
untargeted species by using a Sort V fish grid in Icelandic waters (Jonsson, pers.comm.).
The Sort V grid is the end product of years of research on hard panel, parallel bar devices
mounted generally in the extension of the net. The ICES Fishing Technology and Fish
Behavior Working Group has produced an excellent review of the development of fishing
technology to conserve fish, including sorting grids and the Sort V grid in particular
(Walsh, et al, 2000). The rigid grids were first used in the shrimp fishery to reduce fish
bycatch (Isaksen, Valdemarsen and Larsen, 1990). Larsen and Isaksen (1993) have
reviewed the early subsequent work on the use of sorting grids for finfish fisheries.
Several lines of research to improve sorting grids, and test their utilization in combination



with other devices in trawls, have continued to the present (Ingolfsson et al, 2002;
Galbraith et al, 2002).

Another attribute of the New Generation Trawl is that it uses flat, vertical rubber
plates as the ground gear instead of the standard roller frame, or rock hoppers, This flat
plate technology was developed by the Institute of Marine Research in Norway
(Valdemarsen, 2004). In subsequent research, these plates have been shown to do the job
of herding fish into the traw! while having less contact and impact on the bottom in
Icelandic waters (Jonsson, pers.comm.). In addition to the ground gear having less
impact on the bottom, the flat plates help the net spread and provide more width and
more height than standard groundfish trawls while using smaller nets. Also the flat plates
that are used as ground gear are roughly 25% to 30% lighter than their equivalent rock
hoppers. This reduction in the weight of both the plates and the net leads to being able to
use smaller doors. The reduction in weight and use of smaller doors results in even less
impact to the bottom, and lower fuel costs.

In Iceland the New Generation Traw! was shown to be more fuel efficient than the
standard groundfish gear (Jonsson, pers.comm.). This is due in part to the use of compact
twine, which is stronger and thinner than polyethylene twine, resulting in a smaller net
mass with less drag. The compact twine is the third element of the New Generation
Traw] that should reduce its ecological impact and increase its fuel efficiency. This
would be an enormous benefit to vessel owners because of the continuous increase in the
cost of diesel fuel.

The New Generation Traw! has also been shown to sustain less damage while
under tow than standard groundfish gear used in the same areas in Iceland. This is due in
part to the use of compact twine instead of polyethylene twine and in part to the design of
the trawl. The more minimal the damage to the trawl the less time and supplies are
needed to fix it, resulting in more actual fishing time and fewer expenses. Combining
this with a better fuel efficiency should result in reducing the cost of fishing.

The use of the Sort V fish grid should reduce bycatch mortality, and the sorting
time on deck so that a better quality product can be obtained. All of this equates to a
greater ability to compete with the flood of imported fish from foreign countries, and
improved stock conservation.



These pictures show the New Generation Trawl’s flat, vertical rubber plates that are used
as ground gear instead of the standard roller frame, or rock hoppers.

Objectives:

The objectives of this project were to build the New Generation Trawt and
demonstrate a reduction in the catch of undersized market species as well as non-market
species, when compared with a standard trawl. The second objective was to show how
the Sort V fish grate can reduce bycatch of undersized market species as well as non-
market species. The final objective was to compare the fuel consumption (indicated by
RPM) of the New Generation Trawl vs. a traditional groundfish trawl.

Participants:

The participants for this research included project leader Allyson Jordan, owner of
the vessels involved in the research. The primary scientist was Dan Schick of the Maine
Department of Marine Resources (DMR) until his retirement, at which time Lessie White
took over the research. Hordur Honsson was an industry collaborator on the project and
built the New Generation Trawls used in the research. Bill Train captained the F/V
Theresa & Allyson and Timothy Cook captained the F/V Jamie & Ashley. Margaret
Hunter, Matt Cieri, Sally Sherman, Kohl Kanwit, and David Libby (DMR) guided the
data analysis. Without the hard work of all of these individuals working as a team,
completion of this project would not have been possible.

¢ Allyson E. Jordan, Jordan Maritime Ind., LTD, 2 Portland Fish Pier Suite 106,
Portland, ME 04101, Tel. (207)-253-1848, FAX (207)-253-5758, email

ajordan(@securespeed.us

¢ Lessie L. White, Maine Dept. Marine Resources, P.O. Box 8, W. Boothbay Hbr,
ME 04575, Tel. (207)-633-9509, FAX (207)-633-9579, email

Lessie.L.. White{@maine.gov

* Daniel F. Schick, Maine Dept. Marine Resources, Retired. 7456 SW Tenino Lane
Tualatin OR 97062. Tel. (503) 855-3397



¢ Hordur Jonsson, VT. Fishing Supplies, Agisgotu 3, 240 Griindavik, Iceland, Tel.
354-4267717, FAX 354/4267020, Cell 354/894-1891, email
veidarfaeri@simnet.is.

¢ William Train, Jordan Maritime Ind., LTD, 2 Portland Fish Pier Suite 106,
Portland, ME 04101, email theresaall@boatracs.com

+ Timothy Cook, Jordan Marine Inc., 2 Portland Fish Pier Suite 106, Portland, ME
04101 email jamieash{@boatracs.com

Methods:

A New Generation Trawl was assembled according to cutting diagrams and a
materials list obtained from Hordur Jonsson, VT Fishing Supplies, Iceland. The trawl
was assembled during the spring of 2006 and ready for test tows by May. The New
Generation Trawl was a panel net with a headrope length of 99’ and a footrope length of
105°. The ground cables were 50’ and the fishing circle was 375 meshes. The meshes
were 6” IK mesh and the twine was 4 mm dynema twine, Top and bottom legs measured
30’ and the flat vertical rubber plates measured 16”. There were 99 floats used on this
net. The standard groundfish gear used was a four-seam Ivan Christiansion net with a
headrope length of 80°7” and a footrope length of 98°. The ground cables were 50° and
the fishing circle was 388 meshes. The meshes were 6” IK. mesh and the twine was 4
mm twine. Top and bottom legs measured 20’ and the rollers were 16”. There were 80
floats used on this net. The doors that were used on the Jamie & Ashley were 3.0 NET
doors that weighed 527 kg. The doors used on the Theresa & Allyson were Bison #10
doors that weighed 550 kg.

To test the effectiveness of the New Generation Trawl we used a side by side
comparison with two vessels that were well matched in size and horsepower, the Theresa
& Allyson and the Jamie & Ashley. The Theresa and Allyson has a length of 70.7°,a
breadth of 20.0°, a depth of 10.5°, a gross tonnage of 99 and a net tonnage of 79. The
main propulsion is provided by a single twelve cylinder Caterpillar diesel, 3412, which
delivers approximately 540 horsepower at 1800 RPM’s at continuous duty. The Jamie
and Ashley has a length of 65.0°, a breadth of 19.0°, a depth of 9.0, a gross tonnage of 75
and a net tonnage of 59. The main propulsion is provided by a single eight cylinder
Caterpillar diesel, 3408, which delivers approximately 402 horsepower at 1800 RPM’s at
continuous duty.

The Jamie & Ashley towed a standard groundfish trawl and the Theresa &
Allyson towed the New Generation Traw! for three days. The vessels then switched
trawls so that the Jamie & Ashley was towing the New Generation Trawl and the Theresa
& Allyson was towing the standard groundfish trawi for another three days in order to
minimize vessel variation. Tows were three hours long and took place twenty-four hours
a day for the six days. Three hour tows running twenty-four hours a day is a normal
fishing practice during the summer months. These experiments were conducted between
the dates of May 24, 2006 and June 2, 2006, the latitudes of 42.81 and 43.84, the
longitudes of 67.76 and 69.81 and in the depth range of 89-134 fathoms {163-245 m)
(Map 1).



An additional three days of towing was used to test the New Generation Trawl
against the New Generation Trawi with the Sort V grate. The vessels again switched
trawls, this time after a day and a half of towing so that each piece of gear was towed
equally between vessels to minimize vessel variation, Again the tows were three hours
long and towing took place twenty-four hours a day. These experiments were conducted
between the dates of October 16, 2006 and October 25, 2006, 42.50 and 43.23 N Lat,
69.48 and 69.88 W Long, and in the depth range of 73-146 fm (134-267 m) (Map 2).

The tow time started at the locking of the brakes and the tow time ended when the
brakes were unlocked and retrieval started. Recorded for each tow were the date, starting
time, ending time, starting latitude, ending latitude, starting longitude, ending longitude,
starting depth, ending depth, tow speed, wire out, gear type and RPM. Once the catch
came on board the boat, the fish were separated by species and a total weight by species
was recorded. Individual lengths of each fish were usually taken. In the cases where
there were quite a few fish a weighed sub-sample was taken. Tows that were not exactly
three hours were standardized to three hours. Data were entered into a database and
appropriate statistical analyses including parametric, ie ANOVA and paired and unpaired
‘t’ tests were done to test the null hypotheses. The null hypotheses that were tested were
that there is no difference in catch weights or mean fish length, between the New
Generation Trawl and the standard groundfish trawl, and no difference between the New
Generation Traw! with the Sort V fish grid and the New Generation Trawl without the
grid. The null hypothesis for testing the fuel efficiency was that there was no difference
in RPM between the New Generation Trawl and the standard groundfish trawl.

Test results are reported as “significantly different” if the probability (p) of
obtaining a test statistic that high by chance () is less than 0.05 (5%). However, in the
tables, test results with p values less than 0.10 (10%) are also highlighted, and sometimes
mentioned in the text.

Data Analysis and Results:

There were 29 paired tows done to compare the standard groundfish trawl to the
New Generation Trawl (without the Sort V grid). Only 28 of these tows were used in
analysis due to the codend being open during tow number 5 for the F/V Theresa &
Allyson (Table 1). There were 14 tows done with the New Generation Trawl (without
the Sort V grid) and 17 tows done with the New Generation Trawl with the Sort V grid
for the experiments looking at the effect of a Sort V grid (Table 2).

Standard Groundfish Trawl vs. New Generation Trawl (without the SortV grid)
Total Catch Weights, and Catch Weights by Species

A t-test (paired two sample for means) was performed on the mean total catch
weight of all species, with data combined from both boats for the standard groundfish
trawl compared with the New Generation Trawl (NGT). The standard trawl had a mean
catch weight of 313.1 kg, while the NGT had a mean catch weight of 601.4 kg. These
were highly significantly different (p = 0.000095) (Table 3).

A t-test (two-sample assuming unequal variances) to compare the mean total
catch weights from the two trawls was performed on each boat separately. For the
Theresa & Allyson, the standard traw] had a mean catch weight of 300.0 kg, while the



NGT had a mean catch weight of 454.2 kg. These were not quite significantly different
(p = 0.0952). The Jamie & Ashley had a mean catch weight of 328.2 kg for the standard
groundfish trawl and the NGT had a mean catch weight of 729.0 kg. These were highly
significantly different (p = 0.00303) (Table 3).

There were nine species of fish evaluated in more detail (Table 3): white hake
(Urophycis tenuis), Atlantic cod (Gadus morhua), haddock (Melanogrammus aeglefinus),
pollock (Pollachius virens), dab (Hippoglossoides platessoides), gray sole
(Glyptocephalus cynoglossus), redfish (Sebastes fasciatus), monkfish (Lophius
americanus) and spiny dogfish (Squalus acanthias). A t-test (paired two sample for
means) was performed on the catch weight for each of the species above on the data
combined from both boats for the standard groundfish trawl and the NGT. A t-test (two-
sample assuming unequal variances) was also performed on each boat separately for the
caich weight of each of the species above (Table 3).

White hake, redfish and dogfish showed a significant difference in mean catch
weight, These three species showed higher catch weights for the NGT. Pollock and gray
sole also showed a difference in weight with 90% confidence, with the higher weights
being for the NGT. Cod, haddock, dab and monkfish did not show a statistically
significant difference in weight between the NGT and the standard groundfish trawl. All
nine species had higher catch weights in the NGT for both boats combined.

The Theresa & Allyson showed a significant difference in mean catch weights for
white hake and gray sole, with the NGT being higher for both, There was no significant
difference in catch weights for cod, haddock, pollock, dab, redfish, monkfish and dogfish
for the Theresa & Allyson. Only cod, pollock and monkfish, showed higher catch
weights for the standard groundfish trawl.

The Jamie& Ashley showed a significant difference in the mean catch weight for
pollock with more being caught by the NGT. The New Generation Trawl also caught
more white hake, cod, redfish and dogfish at a 90% confidence limit than the standard
trawl. Haddock, dab, gray sole and monkfish did not show a significant difference in
catch between the two trawls for the Jamie & Ashley. Only dab and gray sole had higher
catch weights for the standard groundfish trawl.

Standard Groundfish Trawl vs. New Generation Trawl (without the SortV grid)
Catch Lengths

An analysis of variance: estimate model was run on the mean lengths, with boat
and gear type being factors, for each of the above nine species (Table 4). For both boats
combined, cod, gray sole and monkfish did show a lower mean length for the NGT than
for the standard trawl, though not significantly so. The other six species showed a
significant boat or boat*gear interaction and had to be evaluated by the individual boats
separately.

For the Theresa & Allyson, white hake, haddock and dogfish were significantly
smaller in the NGT than in the standard groundfish trawl. The last three species for the
Theresa & Allyson did not show a significant difference in length, with pollock and dab
having a slightly larger mean length in the NGT than the standard trawl and redfish
having a slightly smaller mean length in the NGT than the standard trawl.

For the Jamie & Ashley, there was a significant difference in length for four of the
six remaining species. White hake, pollock and redfish showed significantly smaller



mean lengths in the NGT than in the standard trawl. Dab was the only one to show a
significantly larger mean length in the NGT than in the standard trawl. Haddock and
dogfish did not show a significant difference in length but had slightly smaller mean
lengths in the NGT than in the standard trawl.

The data were also analyzed to determine what percent of the total catch was legal
vs. sub-legal for the standard trawl vs. NGT and how many legal and sub-legal fish were
caught per tow for seven of the species that have legal minimum size restrictions (cod,
haddock, pollock, dab, gray sole, redfish and monkfish) (Tables 5 and 6). The NGT
caught a higher percentage of sub-legal sized fish for all but dab and redfish (Figures 1, 3,
5,7,9,11,13,15,17).

New Generation Trawl vs. New Generation Trawl with Sort V grate
Total Catch Weights, and Catch Weights by Species

A t-test (two-sample assumning unequal variances) was performed on the total
catch weight data combined from both boats for the New Generation Trawl (NGT) and
the New Generation Trawl with a Sort V grate (NGT w/Grate). Mean catch weights were
not significantly different (p = 0.5674) between the NGT (555.1 kg) and the NGT
w/Grate (474.9 kg).

A t-test (two-sample assuming unequal variances) was performed on each boat
separately. The mean catch weights for the NGT (396.3 kg) and the NGT w/Grate (342.2
kg) on the Theresa & Allyson were not significantly different (p = 0.5924). The Jamie &
Ashley mean catch weights for the NGT (841.0 kg) and the NGT w/Grate (624.3) also
were not significantly different (p = 0.4260).

The same nine species of fish (white hake, codfish, haddock, pollock, dab, gray
sole, redfish, monkfish and dogfish) that were analyzed in the standard trawl vs. NGT
were analyzed in the NGT vs. NGT w/Grate. A t-test (two-sample assuming unequal
variances) was performed on the catch weight for each of the species combined from both
boats for the NGT and the NGT w/Grate. A t-test was also performed on each boat
separately for total catch weight of each of the nine species above (Table 7).

Five of the nine species had higher catch weights in the NGT w/ Grate for both
boats combined. Only white hake, dab and dogfish showed a significant difference in
weight, with higher catch weights for the NGT w/ Grate. Haddock also showed a
difference in weight at a 90% confidence limit with the higher weights being for the NGT
w/ Grate,

The Theresa & Allyson showing a significantly higher catch weight for white
hake, dab and dogfish and a significantly lower catch weight for pollock with the NGT w/
Grate. There was also a higher catch weight at a 90% confidence limit for haddock with
the NGT w/ Grate. Cod, gray sole, redfish and monkfish for the Theresa & Allyson did
not show a significant difference in catch weight. Pollock, gray sole and monkfish,
showed lower catch weights for the New Generation Trawl w/ Grate.

The Jamie& Ashley did not show any significant difference between the NGT and
the NGT w/ Grate at a 95% confidence limit for catch weight of all nine species. Cod,
pollock, gray sole and monkfish showed lower catch weights for the NGT w/ Grate.

New Generation Trawl vs. New Generation Trawl with Sort V grate
Catch Lengths



An analysis of variance: estimate model was run on the mean lengths, with boat
and gear type being factors for each of the above nine species (Table 8). For both boats
combined, haddock, dab and monkfish did not show a significant difference in length.
All three of these species did show a higher mean length for the NGT w/ Grate than for
the NGT. White hake and gray sole had a smaller mean length for the NGT w/ Grate
than the NGT. The other four species showed a significant boat or boat*gear interaction
and were evaluated for the individual boats separately.

For the Theresa & Allyson, pollock and redfish were significantly larger, while
dogfish were significantly smaller in the NGT w/ Grate than in the NGT. Cod for the
Theresa & Allyson did not show a significant difference in length but had a larger mean
length in the NGT w/ Grate than in the NGT. For the Jamie & Ashley, cod had a
significantly smaller mean length, while pollock had a significantly larger mean length in
the NGT w/ Grate than in the NGT. Redfish and dogfish did not show a significant
difference in length but redfish had slightly smaller mean length and dogfish had a
slightly larger mean length in the NGT w/ Grate than in the NGT. Overall four of the six
species that showed significant differences in length had smaller mean lengths for the
NGT w/ Grate than for the NGT. In looking at all nine species, five species showed
larger mean lengths for the NGT w/ Grate than for the NGT.

The data were also analyzed to determine what percent of the total catch was legal
vs. sub-legal for the NGT vs. NGT w/Grate and how many legal and sub-legal cod,
haddock, pollock, dab, gray sole, redfish and monkfish were caught per tow (Table 9 and
10). The NGT caught a higher percentage of legal-sized cod, haddock, gray sole, and
redfish (Figures 2, 4, 6, 8, 10, 12). The NGT w/Grate caught a higher percentage of
legal-sized fish for dabs and monkfish (Figures 16, 18).

Fuel Efficiency

A t-test (paired two sample for means) was performed on the RPM data combined
from both boats for the standard groundfish trawl and the New Generation Trawl (NGT).
The standard traw! had a mean RPM of 1,629.7, while the NGT had a mean RPM of
1,668.6. These were not significantly different (p= 0.09532)

A t-test (two-sample assuming unequal variances) was performed on each boat
separately. The Theresa & Allyson with the standard trawl had a mean RPM of 1,666.9,
while the NGT had a mean RPM of 1,688.8. These were not significantly different (p =
0.4307). The Jamie & Ashley had a mean RPM of 1,589.9 for the standard groundfish
trawl and the NGT had a mean RPM of 1,649.7. These were not significantty different (p
=0.07712).

Results and Discussion:

Standard Groundfish Trawl vs. New Generation Trawl

Analysis of catch weight data indicates that the NGT catches more than the
standard groundfish gear. However when size composition data are considered, five of
the six species showed a significantly smalier mean length of fish being caught in the
NGT. The only species that showed a significantly larger mean length for the NGT was
redfish and the catch weight for redfish showed no statistical difference between the NGT
and the standard trawl.



Considering the length data with the weight data, it looks as if the New
Generation Trawl is catching more fish that are of a smaller size than the standard
groundfish gear, but are they smaller legal fish or sub-legal fish? If the smaller fish are of
legal size then the NGT could still be a good alternative to the standard groundfish gear.

The seven species that had legal size requirements were looked at by percent of
the total catch that were sub-legal and percent of the total catch that were legal for both
gear types. The NGT showed an increase in the percent of sub-legal fish for five species,
cod, haddock, pollock, gray sole and monkfish. The only two species that showed a
decrease in sub-legal fish for the NGT was dab and redfish. In viewing these results the
New Generation Trawl does not look like an equal or better option than the standard
groundfish trawl. '

New Generation Trawl vs. New Generation Trawl with Sort V grate

The New Generation Trawl w/ Grate had a slightly lower but not significantly
lower total catch than the New Generation Trawl for both boats combined and for each
boat individually.

Four of the nine species (white hake, haddock, dab and dogfish) had significantly
higher catch weights for the NGT w/ Grate than the NGT. The length data showed six of
the nine species with significant statistical differences for at least one boat. Four of the
six showed a significantly smaller mean length for the NGT w/ Grate than for the NGT.
The only two species that showed a significantly larger mean length for the NGT w/
Grate over the NGT were pollock and redfish and these were two species that did not
show a significant difference in catch weights. Looking at the length and weight data
together, there were two species, white hake and dogfish, which had a significant increase
in catch weight and a significant decrease in mean Iength. There were also two species,
cod and gray sole, that showed a significant decrease in catch length but no significant
difference in catch weights. Pollock and redfish showed a significant increase in catch
lengths and no significant difference in catch weights. Apparently the New Generation
Trawl with Grate is catching significantly more fish that are of a significantly smaller size
than the New Generation Trawl, but again are they smaller legal fish or sub-legal fish? If
the smaller fish are of legal size then the grate could still be a good addition to the
standard groundfish gear.

The seven species that had legal size requirements were looked at by percent of
the total catch that were sub-legal and percent of the total catch that were legal for both

_gear types. The NGT w/ Grate showed an increase in the percent of sub-legal fish for
four species, cod, haddock, gray sole and redfish. The only two species that showed a
decrease in sub-legal fish for the NGT w/ Grate was dab and monkfish. Pollock showed
the same amount of sub-legal fish for both gear types. In viewing these results the Sort V
grate in its present state appears to be equivalent to but probably not a better option than
the New Generation Trawl.

Fuel Efficiency

The analysis for both boats combined showed a difference at a 90% confidence
limit for RPM, with the NGT having a higher RPM than the standard groundfish trawl.
Each boat was then looked at individually with the Jamie & Ashley showing a
statistically significant difference at a 90% confidence limit again with the NGT having a



higher RPM than the standard groundfish trawl. The Theresa & Allyson showed no
difference in RPM at a 90% confidence limit. Overall the RPM for the New Generation
Trawl was higher than the RPM for the standard groundfish trawl for both boats
combined and for each boat individually.

This in turn leads to worse fuel efficiency for the NGT than for the standard
groundfish trawl. The fuel efficiency numbers would have been better for the NGT but
the same doors that were used for the standard groundfish trawl were used for the NGT.
One of the advantages of the NGT was that its construction would allow it to be towed
with smaller doors and still fish the same as a standard groundfish net. Since one of the
main reasons for fuel efficiency was not used (smaller doors) it still may be more fuel
efficient than our standard groundfish net.

Overall :
The New Generation Trawl by itself it is not in its present form a viable
alternative to the standard groundfish trawl. When it was paired with the Sort V grate
there were glimpses of potential. The New Generation Trawl with the Sort V grate did
not perform as expected but improved results might be achieved with slight changes in
grate bar spacing and some possible changes in mesh size. A change in door size to the
smaller doors could also result in better fuel efficiency than the present groundfish gear.
Overall the results for the New Generation Trawl with Sort V grate were mixed at best.

Partnerships:

Allyson Jordan is very enthusiastic about trying new types of gear that catch only
what can be sold and are cost efficient. This pursuit is what brought the New Generation
Trawl with the Sort V grate to the Gulf of Maine. With Allyson’s gear and fishing
expertise and Dan Schick putting together the experimental design and analysis to show
the appropriate results, communication was key. When Dan retired Lessie White stepped
in and took over the data gathering, data entry, data checking, analysis and writing of the
report,

Impacts and Applications;

Results of this study indicate that the New Generation Trawl in its present form is
not going to reduce the catches of undersized market species or non-market species. The
addition of the Sort V grate does show some potential but still needs work before being
considered better than the gear that the fishery is presently using. In order for the NGT to
have better fuel efficiency than the standard groundfish trawl, fishermen would have to
install smaller doors. Until tests are done with smaller doors it is not known how much
of a savings, if any, this would provide. Overall this research should not have any impact
on the fishermen at this time. The science and fishing communities may want to look
into doing some more research on this gear before giving up on it completely. There may
be pieces of it that will work if the gear as a whole does not. At this early stage in
researching this gear for the Gulf of Maine there should be no impact on management at
this time.
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Future Research:

The New Generation Trawl with the Sort V grate did not perform as expected but
with slight changes in bar spacing of the Sort V grate and some possible changes in mesh
size the desired result may be achieved. Testing the New Generation Traw! with the
smaller doors could also result in better fuel efficiency than the present groundfish gear.
None of this testing is planned to be done at this time.
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Table 4, ANOVA. Tests for difference in mean length in centimeters for nine
species of fish, for the standard groundfish trawl versus the New Generation Trawl.
Boat difference, gear type difference and boat*gear type interaction difference were
evaluated for both boats. If a significant difference in boat or boat*gear type
interaction was detected, then the gear type difference was looked at for each boat
individually. Significant differences (p-value less than 0.05) are shown in blue print
with “*”and non significant differences are in black print with no “*”,

Boat Boat
Specles Both Boats Combined Theresa & Allyson Jamie & Ashley
White Hake Boat (p-value) 0.328
White Hake Gear Type (p-value) *0 *Q "0
White Hake Boat * Gear Type (p-value) *0.008
White Hake Standard Trawl Mean Length in cm *69.9 *69.3 *70.8
White Hake New Generation Trawl Mean Length in cm *62.2 *63.9 *$1.2
Cod Boat (p-value) 0.521
Cod Gear Type (p-value) 0.294
Cod Boat * Gear Type (p-value) 0.811
Cod Standard Trawl Mean Length incm 72.2
Cod New Ganetation Trawi Mean Length in cm 68.5
Haddock Boat (p-value) *0.012
Haddock Gear Type (p-value) *0.002 *0 0.524
Haddock Boat * Gear Type (p-value) *0.031
Haddock Standard Trawl Maan Length in cm *53.7 *53.6 53.8
Hagdock New Generation Trawl Mean Length in cm *51.9 *50.6 53.3
Poliock Boat (p-value) *0
Pollock Gear Type (p-value) *0 0.368 *0
Pollock Boat * Gear Type (p-value) 0
Pollock Standard Traw! Mean Length in em *73.1 725 *73.9
Pollock New Generation Trawl Maan Length in ¢m *64.7 738 *63.7
Dabs Boat (p-value) “0
Dabs Gear Type (p-vaiue) 0.150 0.848 *0,033
Dabs Boat * Gear Type (p-value) 0.259
Dabs Standard Trawd Mean Length incm 35.2 354 *34.6
Dabs New Generation Trawl Mean Length in cm 36.0 3.8 *35.6
Gray Sole  Boat (p-value) 0.309
Gray Sole  Gear Type (p-value) 0.148
Gray Sole  Boat * Gear Type (p-value) 0.200
Gray Sole  Standard Trawl Mean Length incm 303
Gray Sole  New Generation Trawl Mean Length in cm 380
Rextfish Boat (p-value) 0.876
Redfish Gear Type (p-value) *0 0.058 *0
Redfish Boat * Gear Type (p-value) *0.001
Redfish Standard Trawl Mean Length in cm *30.1 207 “30.3
Redfish New Generation Trawl Mean Length in cm *28.6 20.1 *28.4
Monkfish Boat (p-value) 0.200
Monkfish Gear Typa (p-vaiue) 0.163
Monkfish Boat * Gear Type (p-value) 0.192
Monkfish Standard Trawd Mean Length in cm 46.7
Monkfish New Generation Trawl Mean Langth in cm 458
Dogfish Boat (p-vaiue) 0.307
Dogfish Gear Type {p-value} *0 *Q 0.221
Dogfish Boat * Gear Type (p-value) *0.029
Dogftsh Standard Trawi Mean Length in cm *76.4 *76.7 74.7

Dogfish New Generation Trawl Mean Length in cm *72.8 *72.5 73.2
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Table 8. ANOVA. Tests for difference in mean length in centimeters for nine
species of fish, for the New Generation Trawl (NGT) versus the New Generation
Trawl with the Sort V grate (NGT w/Grate). Boat difference, gear type difference
and boat*gear type interaction difference were evaluated for both boats. Ifa
significant difference in boat or boat*gear type interaction was detected, then the
gear type difference was looked at for each boat individually. Significant
differences (p-value less than 0.05) are shown in blue print with “*” and non
significant differences are in black print with no “*”.

Boat Boat
Specios Both Boats Combined Thevesa & Allyson  Jamie & Ashley
White Hake Boat (p-value) 0.0684
White Hake Gear Type (p-value) *0
White Hake Boat * Gear Type (p-value) 0.495
White Hake NGT Mean Langth in cm *70.5
White Hake NGT wiGrate Mean Length in cm “62.3
Cod Boat {p-value} *0.001
Ceod Gear Type (p-value) 0.196 0.058 *0.005
Cod Beat * Gear Type (p-valua) 0
Cod NGT Mean Length in cm 87.5 &r.2 *67.6
Cod NGT w/Grate Mean Length in cm 84.5 82.3 “60.5
Haddock Boat (p-value)
Haddock Gear Type (p-vaiue) 0.419
Haddock Boat * Gear Type {p-value)
Haddock NGT Mean Length In cm 58.0
Haddock NGT w/Grate Mean Length in cm 816
Pollock Boat (p-value) 0
Pollock Gear Type (p-value) *0 *G *0.002
Pollock Boat * Gear Type (p-valua) “0
Pollock NGT Mean Length in cm 721 *71.9 *72.2
Poliock NGT w/Grate Mean Length in cm 734 79 *73.2
Dabs Boat (p-value) 0.481
Dabs Gear Type (p-valug) 0.800
Dabs Boat * Gear Type (p-value) 0.077
Dabs NGT Mean Length in cm 364
Oabs NGT wiGrate Mean Length in cm 39.0
Gray Sole  Boat (p-value) 0.431
Gray Sole  Gear Type (p-value) *0.611
Gray Sole  Boat ™ Gear Type (p-value) 0.497
Gray Sole  NGT Mean Length incm *3g
Gray Sole  NGT wiGrate Mean Length in cm *37.3
Redfish Boat (p-value) 0.986
Redfish Gear Type (p-value) *0 *0 0.233
Redfish Boat * Gear Type (p-valug) 0
Redfish NGT Mear Length in ecm "27.8 *26.7 28.1
Redfish NGT w/Grate Mean Length in cm *28 *29.2 278
Monkfish Boat (p-value) 0.930
Monkfish Gear Type (p-value) 0.388
Monkfish Boat * Gear Type (p-value) 0.230
Monkfish NGT Mean Length in cm 438
Monkfish NGT wiGrate Mean Length in cm 44.8
Dogfish Boat (p-value) *0.009
Dogfish Gear Type (p-vaiue) 0.277 *0.002 0.059
Dogfish Boat * Gear Type (p-value} *0.007
Dogfish NGT Mean Length in cm 738 774 7.2

Dogfish NGT w/Grate Mean Langth In cm 73.0 73 73.1
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Figure 1. Length frequency per tow of cod for the standard groundfish trawl
catches versus the New Generation Trawl catches. The legal size limit is also on the
graph to show sub-legal cod per tow and legal cod per tow.
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Figure 2. Length frequency per tow of cod for the New Generation Trawl catches
versus the New Generation Trawl w/ Sort V Grate catches. The legal size limit is
also on the graph to show sub-legal cod per tow and legal cod per tow.
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Figure 3. Length frequency per tow of haddock for the standard groundfish trawl
catches versus the New Generation Trawl catches. The legal size limit is also on the
graph to show sub-legal haddock per tow and legal haddock per tow.
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Figure 4. Length frequency per tow of haddock for the New Generation Trawl
catches versus the New Generation Trawl w/ Sort V Grate catches. The legal size
limit is also on the graph to show sub-legal haddock per tow and legal haddock per

tow,
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Figure 5. Length frequency per tow of pollock for the standard groundfish trawl
catches versus the New Generation Trawl catches. The legal size limit is also on the
graph to show sub-legal pollock per tow and legal pollock per tow.

Pollock
Number Per Tow
Subdegal Legal
12 | —e— Standard Trawl
1 0 : —a— New Ganaration Trawl
Y l
s o
a2 1
o 6 i
2 4 :
[/ = |
2 E
0 Pﬁ;ﬁ:m#m

43 48 53 58 63 68 73 78 83 88 93 98 103
Length in cm

Figure 6. Length frequency per tow of pollock for the New Generation Trawl
catches versus the New Generation Trawl w/ Sort V Grate catches. The legal size
limit is also on the graph to show sub-legal pollock per tow and legal pollock per
tow.
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Figure 7. Length frequency per tow of dab for the standard groundfish trawl
catches versus the New Generation Trawl catches. The legal size limit is also on the
graph to show sub-legal dab per tow and legal dab per tow.
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Figure 8. Length frequency per tow of dab for the New Generation Trawl catches
versus the New Generation Trawl w/ Sort V Grate catches. The legal size limit is
also on the graph to show sub-legal dab per tow and legal dab per tow.
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Figure 9. Length frequency per tow of gray sole for the standard groundfish trawl
catches versus the New Generation Trawl catches. The legal size limit is also on the
graph to show sub-legal gray sole per tow and legal gray sole per tow.
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Figure 10. Length frequency per tow of gray sole for the New Generation Trawl
catches versus the New Generation Trawl w/ Sort V Grate catches. The legal size
limit is also on the graph to show sub-legal gray sole per tow and legal gray sole per
tow.
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Figure 11. Length frequency per tow of redfish for the standard groundfish trawl
catches versus the New Generation Trawl catches, The legal size limit is also on the
graph to show sub-legal redfish per tow and legal redfish per tow.
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Figure 12. Length frequency per tow of redfish for the New Generation Trawl
catches versus the New Generation Trawl w/ Sort V Grate catches. The legal size
limit is also on the graph to show sub-legal redfish per tow and legal redfish per tow.
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Figure 13. Length frequency per tow of monkfish for the standard groundfish trawl
catches versus the New Generation Trawl catches. The legal size limit is also on the
graph to show sub-legal monkfish per tow and legal monkfish per tow.
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Figure 14. Length frequency per tow of monkfish for the New Generation Trawl
catches versus the New Generation Trawl w/ Sort V Grate catches. The legal size
limit is also on the graph to show sub-legal monkfish per tow and legal monkfish per
tow.
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Figure 15. Length frequency per tow of white hake for the standard groundfish
trawl catches versus the New Generation Trawl catches.
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Figure 16. Length frequency per tow of white hake for the New Generation Trawl
catches versus the New Generation Trawl w/ Sort V Grate catches.
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Figure 17. Length frequency per tow of dogfish for the standard gronndfish trawl
catches versus the New Generation Trawl catches.
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Figure 18. Length frequency per tow of dogfish for the New Generation Trawl
catches versus the New Generation Trawl w/ Sort V Grate catches.
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Map 1. The standard trawl vs. New Generation Trawl experiments were conducted
between the dates of May 24, 2006 and June 2, 2006, in the depth range of 89-134
163-245 m) fathoms. In this map the points are labeled with the boat name TA
(Theresa & Allyson) or JA (Jamie & Ashley) first, then the gear type ST (Standard
Trawl) or NG (New Generation Trawl) and then the tow number. The Theresa &
Allyson tows are labeled with a green square and the Jamie and Ashley tows are
labeled with a red circle.

. Stnndard vs: NG




Map 2. The New Generation Trawl vs. New Generation Trawl with Sort V Grate
experiments were conducted between the dates of October 16, 2006 and October 25,
2006, the latitudes of 42.50 and 43.23, the longitudes of 69.48 and 69.88 and in the
depth range of 73-146 fathoms (134-267 m). In this map the points are labeled with
the boat name TA (Theresa & Allyson) or JA (Jamie & Ashley) first, then the gear
type NG (New Generation Trawl) or NGG (New Generation Trawl with Sort V
Grate) and then the tow number. The Theresa & Allyson tows are labeled with a
green square and the Jamie and Ashley tows are labeled with a red circle.




