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Executive Summary

This project designed and tested a new concepiiostruction of a New Bedford style
sea scallop dredge frame to a) keep turtles framyging on top of the dredge frame and b) to
prevent a turtle from getting trapped under theldeebale. The project was performed in a
number of phases. The first phase designed anitéddal a prototype dredge frame designed to
act as a wedge and guide turtles over the topeofitedge. The frame underwent a trial off
Panama City, Florida in 2005 using divers, fibesglturtles and turtle carcasses. The prototype
was then sea tested and filmed on commercial \&eepelrating out of Barnegat Light, New
Jersey. The dredge design was modified and agstedtén 2006 as in 2007. Additional
modifications were made and extensive sea testemmercial trips were conducted in 2007.

A total of 1,087 successful paired tows were cotidgaising the experimental turtle
excluder dredge and standard New Bedford dredgecastrol during the ten sea trial trips
presented in this report. The catch of 520 tow84 48 total) were observed and sampled by a
scientist onboard. A total of 11,184 scallop buifiaskets were landed by the experimental
dredges and 11,213 were caught by the control éseddis is a difference of 29 (-0.3%) less
bushel baskets being caught by the experimentdbesethan the control dredges. During tows
that were observed, the difference was 1.6% makops being caught by the experimental
dredge.

A significant bycatch reduction also occurred ia #xperimental dredges relative to the
control dredges. Data compiled from all experimmédtedge designs tested showed
significantly (p<0.05) reduced total amounts off@he 22 bycatch species captured during these
sea trials. The species count reduced by the erpatal dredges included: skate (-7%),
barndoor skate (-18%), summer flounder (-31%) oyetidil flounder (-52%), winter flounder
(-67%), fourspot (-25%), sand dab (-42%), longhsrulpin (-46%), and silver hake (-52%).

No bycatch totals were found to have significamtlsreased in the experimental dredge.

The final dredge frame design tested in this stuglg up to the rigors of commercial
fishing, maintained commercially acceptable lewlscallop catch, had significantly lower
bycatch of several species, while applying feattmascould reduce injury to sea turtles. In
addition, this dredge design was found to be rgaditeptable and applied by fishers with no

increase in costs or labor.
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Introduction
The New Bedford dredge frame has changed littleesits inception. This industry

standard has evolved to it's current design bectumset the criteria desired by fishers of being
easy to handle at sea, structurally robust, ecocaliyimade, quick to repair, and efficient in
catching scallops. The reduction of bycatch oridesace of injuring sea turtles was not a factor
influencing how fishers developed the dredge.

Observer data and fishermen’s reports suggesathatcentage of turtle takes involve
the turtle getting trapped on the top of the dredgmodification to the dredge frame can reduce
the potential of this type of take. When a seddwhcounters the dredge it either passes
underneath the dredge or over the top of the dradgestill do not know if these encounters
take place while the dredge is on the sea floapon the water column (during setting and haul
back). If the sea turtle passes under the dredgeefion a dredge that is not equipped with turtle
chains it may have a good chance of being caudhieiniredge bag. An examination of the 67
takes recorded by NMFS observers (Smolowitz €@)5) leads us to surmise that 5 turtles
were definitely taken on top of the dredges anav2fe definitely inside the dredge bag. It is not
clear how the remaining turtles were caught.

If the turtle passes over the top of the front pathe dredge frame, known as the bale, it
can get caught in the space between the depressergnd the cutting bar. Fishermen, and
NMFS observers, have witnessed this form of enteaggmOn many occasions, when the dredge
is stopped during haul back alongside the vessgles that apparently came up on top of the
dredge can be seen to swim away unharmed. Howaiviimes the turtle is lifted up aboard the
vessel and falls on the deck and becomes injured.

Coonamessett Farm staff proposed testing a dredgefmodification that comes out of
years of experience working with scallop dredgesnftitksen et al, 1997; Smolowitz et al, 2004).
Frame alterations can have significant effectsainlcand bycatch rates. In previous work, to
reduce fish bycatch, Coonamessett Farm engindergdlthe design of the bale so that it
extends forward of the main frame eighteen incledsrb tapering toward the hauling point
(bullring). This allowed testing of sweeps and Biag over the entire dredge width. Blocking
is an approach used to prevent fish from entehegiredge from above the cutting bar and

below the depressor plate. We have investigatetklsig this space with rope, mesh, steel



scallop rings, and 1-inch bar stock but have fotlmede materials do not hold up to the rigors of
scallop fishing.

The preliminary investigations led to an initiatttea excluder dredge design that was a
significant departure from the existing New Bedfetgde dredge. The cutting bar was moved
forward of the depressor plate so that insteadnfronting a vertical structure, a sea turtle
would encounter a sloping structure. The first piyjie design increased the width of the
depressor plate and extended the struts, at twathespacing, between the depressor plate and
the forward positioned cutting bar. The theory Wes a sea turtle could not get trapped in this
space and would be smoothly guided over the drddgaoving the cutting bar forward the
shoe was lengthened by that distance; about 1®&dihe heel on the shoe was now 30 inches
from the cutting bar. The overall dredge dimensiege held constant, for handling reasons,
resulting in the distance from the gooseneck tcctligng bar being reduced.

The prototype dredge frame modifications did mesult in any major change in
fabrication costs. The redesigned frame used time $gpe of materials, had approximately the
same weight of steel, and took about the samettreenstruct.

Initial testing led to the development of anothexdification; the removal of most of the
bale stiffening bars in order to prevent a tutlattgets under the bale from being trapped by
these bars. Ultimately it was decided to elimiratehe bale bars except for the center bar. This
weakened the dredge considerably. To compensataitbebale bar was doubled.

In early tests to reduce turtle takes in the SeaghUS shrimp fishery, the forward
excluder panel worked relatively well in reduciig tcapture of turtles (Seidel and McVea,
1995). This approach was abandoned in that fistheeyto many complications with rigging
and negative impacts on shrimp catch. The rigilgzaredge frame is much more amenable
to the excluder approach. Removing the bale batsdwemove an obstruction thus allowing a
turtle to rise up in front of the cutting bar to ‘lexcluded”.

Field testing suggested that the longer shoe wasarving any purpose so the dredge
design was modified again. The shoe was now dedignend at the dredge box frame; this
placed the heel of the shoe in the same positiative to the cutting bar as in the standard
dredge. Cutting the shoe short allowed the baletextended and that was accomplished by
first coming out straight 15 inches and then begdaowards the tow point. This widened the
opening between bale and cutting bar considerailpdtential turtle escapement. Strut spacing
was reduced to nine inches to gain additional gtrerHardened steel round bar stock was used
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to face the lower portion of the strut, overlappihg cutting bar, to allow for a smoother
transition.

The modifications to the dredge frame does natiregany changes to the handling and
operation of the dredge as there was be no abberadithe frame length or width. However, the
hydrodynamics of the dredge did change and fiedtirntg was needed to determine the impact
on catch of these changes. In previous studieseathercutting bar was moved forward, similar
to the change in the bale design discussed abloweepositioning was found to increase the
dredge efficiency on scallops by 10-20% while redg¢he weight and cost of the dredge
(Smolowitz et al, 2002, 2001). The dredge was tadkghtweight as possible. This was be
accomplished by eliminating many of the doublerd gmsset plates as well as the bale bars.

The biggest unknown was how the new frame wili isid this required field trials and
design adjustments. This report discusses theds &imd the evolution of the turtle excluder

dredge design.
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Methodology

In designing the turtle excluder dredge to elirntensea turtle capture by scallop dredges
we adhered to the following key criteria; the miatisrused were common in the fishery and
readily available, maintenance would not be a §icant issue, the modifications were easily
enforced, and costs were acceptable to the industry

The modifications to the dredge frame were alsagdesl to not require changes relative
to the handling and operation of the dredge. Ttds accomplished by maintaining the dredge
frame length and width. This is a very importaritecion as the vessels are rigged to handle
dredges of a particular length and width. As staeviously, we expected the
hydrodynamics of the dredge to probably changevandeeded to determine the impact on

catch of these changes. The design optimizationewpscted to be an iterative process.

At Sea Operations

We received official notification to start the ot on October 8, 2005. The scallop
TAC set aside allowed under the award was as fell&226 Ibs from CAI, 11,971 Ibs from
CAll, and 71,803 Ibs from Hudson Canyon. This pasenl problems; NMFS would not allow
the two Georges Bank trips to be combined and thvere no economically available scallops
in the Hudson Canyon. To accomplish the projectéactbjes, we submitted changes to the
Statement of Work on October 17, 2005. The F/V Naskwas issued an LOA and made two
separate trips to collect the RSA landing thogestan January 11 and January 19, 2006.

Two prototypes were constructed; the first, ad&tredge, was funded by NERO and
tested in Panama City from June 18 through Jun@@®. This was a joint project with
Coonamessett Farm, NEFSC, NERO, VIMS, and the KBangSystems and Engineering
Branch based in Pascagoula, Mississippi. The projas designed to assess standard and
modified 13-foot commercial scallop dredges witham to sea turtle interactions. The
modified dredge evaluated was a 13-foot wide dredgie forward cutting bar, 32-inch shoes,
and some of the bale bars removed.

This project was designed to simulate “the woastecscenario” of a dredge overtaking a
turtle lying on the bottom. This scenario was aecbeeby placing two NOAA divers with video
cameras on the towed dredge and two NOAA divers sither a dead turtle or model turtle in
the path of the towed dredge. The divers aheadeofltedge deployed either the dead turtle or
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model in the path of dredge, while the divers andhedge video taped the interaction. The
dead turtles used in the study appeared to hacanmapace or plastron damage prior to
deployment and all were recovered after interasttordocument injuries sustained.

It is important to note that the use of dead &grtdr replica turtles did not provide
information about the behavior of sea turtles adoscallop dredges, particularly on how and
where (in the water column) they are interactinthwhe dredge and how they may be able to
evade a dredge at or near the bottom. The replited were of a similar size to those turtles
documented to interact with scallop dredges, anided appendages (head, flippers) to mimic
how a turtle may get caught on/in the gear. Becatiiee limitations of using replica turtles,
and doing this work away from the area where tieractions are occurring, the goal was not to
learn how turtles are interacting with the drednyse,rather to provide insight into how a gear
modification may work in minimizing the impact toase turtles that may be interacting with
the gear while it is on the bottom.

The project was conducted in the Gulf of Mexicamihe base of operations at the
NMFS Southeast Fisheries Science Center, PanamaFGitida Laboratory. ThE/V
Captain Wick a 70-ft fish/shrimp trawler, was used as thefptat with theR/V Caretta
a 65-ft NOAA vessel providing diver and video sugpo

Upon completion of the Panama City work the dredge shipped to Barnegat Light,
New Jersey, and limited comparison fishing was cetetl in conjunction with a turtle video
project in August and September, 2005 using theKkdthy Ann. We added a steel angle iron
to the cutting bar to eliminate the flat forwardifsg surface. We also added round bar to the
struts to come down and wrap around the bottorhetutting bar. All but the center bale bars
were removed to facilitate escapement of any tartlarge fish entrapped under the bale during
a tow. The NEFSC funded the construction of a Ii-fersion of this dredge and that was
constructed by Dockside Repair, Inc in New Bedford.

In June, 2006 the Panama City testing was cordimuth the modified dredge with the
same participants and vessel as in the 2005 prdjeet to time and cost constraints, turtles
were not randomly placed in the path of the dre@geers were instructed to place turtles in
specific predetermined orientations and locatidosgthe face of the dredge in an effort to
identify design flaws.

Based on preliminary tows to determine optimunpscand towing speed, all tows were
conducted using a 3:1 ratio of tow wire to deptt artowing speed at 3.0 knots. This was a
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compromise to achieve a dredge towing angle tlsety matched that of commercial dredges
while allowing divers to safely ride the dredgeisTépeed was slower than typical commercial
towing speeds of 4-5 knots.

Five separate turtle carcasses were used in [t4tfals (Milliken et al, 2007). The
carcasses were found dead on beaches (strandeduaed in freshness, size, and levels of
emaciation. All of the carcasses were inspectebtighly prior to deployment to document
existing external damage. Placement of turtle caesin the path of the dredge was not
random. Placement for most trials was predetermioedsess the effectiveness of the design in
various areas of the dredge. After each interactlmcarcasses were recovered and damage
assessments were performed by trained NMFS staff.

In twelve trials, the carcasses went over thegkdd=7) or were deflected to the side
(n=1; tow 3). In one of the remaining four trialew 14), the turtle carcass was outfitted with
weights because it was buoyant, started to gotheedredge but was constrained from passing
completely over by the dredge by the weights wicabhght the frame of the dredge.

In the remaining three trials, the bale held theeass from going over the dredge. There
were no instances of any carcass going under #agdrframe. Carcass damage from the
dredge interaction for each in the five trials wghght or none. The performance of the
experimental dredge design was a substantial ingonewnt over both the traditional New
Bedford style dredge and the 2005 modified dredge.

Although the Panama City gear trials indicate that2006 dredge design directed more
turtles over the dredge than under the cuttingthare are a few additional gear modifications
which could further reduce possible injuries to sgtes on the seafloor. The dredge design
might be improved to reduce the likelihood of testigetting blocked either under the center
bale bar or under the side bale bars. Althoughtliviées trapped in these areas might be able to
escape to either side of the obstructing bar, ticewnter might increase the likelihood of an
injury. The utility of the round bar strut extenssoon the front of the cutting bar appeared to be
equivocal to the movement of the carcass over tbege frame and may warrant future
examination of alternate designs or eliminatiothess modification.
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Experimental Dredge Frame Design Characteristics

All experimental dredge designs tested duringshisly were variations of a basic design
concept that differed from the standard New Bedtimetige by four major characters. All
experimental and control dredges were 15’ wide. @ésc design tested throughout all trials
was a dredge design frame employing the followingracteristics that were different from the
New Bedford dredge used as the control.

cutting bar placed in front of the pressure plateéer than behind
cutting bar placed at a 45 degree angle ratherdat#hdegree angle
struts placed at a 45 degree angle rather thare@®e€ angle
3 bale bars (to outside and one center), as compar@ on the New Bedford dredge
Figure 1 below illustrates a cross section of expental dredge frame design concept
tested during this study. More detailed charasties describing materials used in the

construction of all experimental dredges can badoun appendix 113.
Figure 1. Cross-section of experimental dredge frame cambegign used during at sea trials.
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This basic design is referred to as the experinheintglge frame design. Modifications to this

basic dredge design are named and described as/$oll
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Experimental Dredge Frame Design 1

Experimental Dredge Frame Designl was tested ps: t@eltic-2006-1, Celti-2006-2,
and Westport-2006-1. Frame Design 1 had the fatigwharacteristics that differed from

standard New Bedford dredges used as the control:

1. Cutting bar set in front of depressor plate instefwdnderneath and aft of the depressor
plate as on the New Bedford dredge (shown in Figlire

Figure 3. Photograph showing the position of the cuttingdedative to the pressure plate
on experimental dredge frame design 1 (left) ard\tbw Bedford dredge (right)

2. Cutting bar set at 45 degree angle instead of §6edeangle (shown in Figure 4)

Figure 4. Photograph of the cutting bar used on experimairedge frame design 1 (left)
and a view of cutting bar used on a New Bedfordigeg(right)
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3. Frame shoes 30 inches long instead of 15 inchesvfsin Figure 5)

Figure 5. Photograph of the shoe used on experimental driedgee design 1 (left)
and a the shoe used on a New Bedford dredge (right)

4. 3 bale bars (one center and 2 outside) instead sfi@vn in Figure 6)

Figure 6. Photograph of the bale used on experimental drédgee design 1 (left)
and a the bale bars used on a New Bedford dreadge)(r

5. No wheels used; wheels are often used on New Beddi@dges (Celtic trips had wheels
on control dredge, Westport trips had no wheelsantrol dredge) (shown in Figure 7)

Figure 7. Photograph of the goose neck used on experiméradbe frame design 1 (left)
and a the wheels used on the New Bedford dredgkasseontrol on F/V Celtic (right)
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6. Rebar loops (turtle guards) on cutting bar spaceapart at the spacing of the struts (not
installed on New Bedford dredges) (shown in Figkjre

Figure 8. Photograph of the rebar loops used a turtle guamds
experimental dredge design 1

7. Chains connected to the cutting bar and depresaoegsix inches between struts (not
installed on New Bedford dredges) (shown in Figjre

Figure 9.Photograph of the frame chains on experimentalgialesign 1
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Experimental Dredge Frame Design 2

Figure 10.Photograph of experimental dredge design 2

Experimental Dredge Frame Design 2 was testedigst Celtic-2006-3, and
Westport-2006-2. A summary of each trip and thesults follows in the next section.
Frame Design 2 was set up with the same charaatergescribed for Frame Design 1 except
for the turtle guards (Figure 10). Small wheelsevglaced on the cutting bar, instead of the
rebar loops that were used on Design 1. The whesle 6” in diameter and place on the
cutting bar at approximately every other strut (ffggl1). In the spaces between wheels, at
every other strut spacing, a %2” x 4” metal plates welded on the cutting bar.

Figure 11.Photographs of cookie wheels used on experimédngalge design 2
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Experimental Dredge Frame Design 3

Experimental Dredge Frame Design 3, as seen iné& i@, was tested on trips:
Friendship-2-2007, Friendship-3-2007, Friendshipa®-, and Friendship-5-2007. A
summary of each trip and their results followsha hext section. Differences between dredge

design 3 and the previous two experimental dredgess follows:

Figure 12.Photograph of experimental dredge design 3

1. 2 molded 5"x 16" wheels with the axis positions 3@m top of the gooseneck. (note:
wheels not used during all tows) (Figure 13)

Figure 13.Photograph of wheels used on experimental dredgigu 3

2. The shoe was %2” x 3" spring steel cut 17 1/2” lamgl attached to 1 1/2” x 3 2" x 15”
long bar stock (Figure 14)

Figure 14.Photograph of shoe used on experimental dredggrdas
3. 2" round bar was mounted outside of main bale Bayufe 12)

4. Space between struts measured 8 %2”; the spaeimgebn the 8” depressor plate and
cutting bar measure 10” (Figure 12)
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5. No chains connected to the cutting bar and depregsced 4.5 between struts (not
installed on New Bedford dredges) (Figure 15)

6. The turtle guards were made of 1” hardened stegld®tock and placed every 9” along
struts (Figure 15)

Figure 15.Photograph of turtle guards used on experimemelge design 3

7. A 9" straight extension connected the bale to taee (Figure 16)

Figure 16.Photograph of bale extension used on experimentalge design 3

8. Bale was 9’ long from gooseneck to the extensioseas in Figure 17

Figure 17.Photograph of experimental dredge design 3
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9. A%” x 4" metal plate was attached to the bale esi@n next to the shoe (Figure 18)

Figure 18.Photograph of bottom side of experimental dredeggh 3

Experimental Dredge Frame Design 3a
Experimental Dredge Frame Design 3a was testedmFRriendship-1-2007. A

summary of this trip follows in the next sectioriThe only difference between turtle dredge
design 3 and 3a were that the turtle guards causat6” wheels instead of metal loops.

(Figure 19)

Figure 19.Photograph of experimental dredge design 3a
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Results: Summaries of At Sea Trials

During 2006-2007 the testing of the performanc8 different experimental scallop
dredge designs was performed over the course obddnercial trips in 4 different fishing
grounds on 3 different fishing vessels. The testiipg were spread over spring, fall, and
summer seasons on Georges Bank and the mid Atldimecdredge designs were test on a
variety of bottom types including “hard bottom”ofs bottom”, starfish, sand dollar, and shell.

All experimental dredges were towed simultaneousiyt to the fishing vessels standard
New Bedford dredge, which served as the contral.geA total of 1,087 successful tows were
completed. A scientist onboard sampled 520 (48%h)esuccessful tows. A list summarizing
all experimental trips included in this report iseq in Table 1 below. A brief description of

each trip follows.

J Total Total Experimental Dredge Turtle Chains
Trip ID Vesel [bserver Date Sailed Qate Landed Area T pType Good Tows | Observed Tows Design Tested Control Dredge Used?
CELTIC-2006-1 Celtic Matt 5/19/2007 | 5/21/2006 Mud Hole | Declared out of fishery 1 11 Dredge Frame 1 Standard New Bedford w/ wheels No
CELTIC-2006-2 Celtic Matt 5/25/2006 | 6/11/2006 |Southeast Parts Open Area 218 2 Dredge Frame 1 Standard New Bedford w/ wheels No
WESTPORT-2006-1 |Westport [Matt 7/31/2006 | 8/6/2006 CAll CAll trip 27 9 Dredge Frame 1 Standard New Bedford, no wheels No
CELTIC-2006-3 Celtic Matt, Eric| 10/6/2006 | 10/18/2006 CAll RSA Collection 114 76 Dredge Frame 2 Standard New Bedford w/ wheels No
WESTPORT-2006-2 |Westport [Matt 9/14/2006 | 9/26/2006 CAll RSA Collection 162 75 Dredge Frame 2 Standard New Bedford, no wheels No
FRIENDSHIP-2007-1 | Friendship [Karen 5/15/2007 | 5/29/2007 |Hudson Canyon]  RSA Collection NK 53 Dredge Frame 32 |Standard New Bedford, no wheels Yes
FRIENDSHIP-2007-2 | Friendship | Matt 6/5/2007 | 6/20/2007 |Hudson Canyon|  RSA Collection 184 89 Dredge Frame 3 Standard New Bedford, no wheels Yes
FRIENDSHIP-2007-3 | Friendship |Karen 6/27/2007 | 7/10/2007 |Hudson Canyon]  RSA Collection 161 43 Dredge Frame 3 Standard New Bedford, no wheels Yes
FRIENDSHIP-2007-4 | Friendship | Matt 6/5/2007 | 6/20/2007 |Hudson Canyon|  RSA Collection 116 55 Dredge Frame 3 Standard New Bedford, no wheels No
FRIENDSHIP-2007-5 | Friendship |Karen 8/22/2007 | 8/29/2007 | Elephant Trunk |  RSA Collection 2 19 Dredge Frame 3 Standard New Bedford, no wheels No
Table 1. Summary of all at sea trial trips observed fos tigiport
Celtic-2006-1

design 1.
York. The vessel declared out of fishery for tlimke down cruise.

scientist onboard. Charlie Quinn was captain wiahlRs mate.

The trip Celtic-2006-1 was thé'preliminary field test of experimental dredge frame

The F/V Celtic left New Bedford on 52®36 for the Mud Hole area off of New
Matt Weeks was the

The crew included Charlie Jr,

Scott, and Anthony. The entire crew was very coajpeg with the scientist onboard. Twelve
All tows were
observed and the catch quantified. The trip endddiew Bedford on 5/21/2006 for a total of
one day at sea. At total of 400 Ibs. of suckedlgzaneats were landed and sold to Eastern

paired tows were conducted, eleven of which wersicered successful.

Fisheries.

The purpose was to test the experimental dredgeefidesign 1 during a short
commercial fishing trip. The captain and scientiahted to see if the dredge would catch
enough scallops to make a commercially viable &hpe captain/owner, Charlie Quinn, had
experience fishing experimental dredge designsnaarded to show the mate how best to fish
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the dredge. Paul would be captaining the followonger experimental dredge test trip on
Georges Bank.

One of the vessel's New Bedford style dredges waed simultaneously next to the
experimental dredge and served as a control fotridde The crew deployed, fished, and
retrieved both dredges identically and simultanBofas the entire trip. To limit the effects of
catch differences resulting from the chain bag viegsel’s chain bag was used on the
experimental dredge frame. The control dredgethadame chain bag characteristics. New
twine tops were installed on both bags prior tdirsgi 3 rock chains and 3 tickler chains were

used on each dredge the Celtic’'s bag characteristeclisted in appendix 112

Figure 20.Photograph F/V Celtic's New Bedford dredge usedarol (left)
and experimental dredge frame design 1 (right)

The crew experimented with different fishing vatesh(i.e. speed, scope, heading, tow
duration, vessel side) and setting techniquesitoajaunderstanding as to how the dredge
fished best. The control dredge and experimem&gke were consistently deployed
simultaneously using identical fishing parameters.

Counts of all fish and scallops caught during gtovds were quantified. Scallops were
counted by the number of orange bushel basketsl fdhd fish were tallied by species. A total
of seven different species of fish were caughtrduthe trip. Due to time constraints, some
species were collected into bushel baskets anthbcmunt was estimated by a count/volumetric
conversion. Total length measurements were takeadf species as time permitted between
tows. If all specimens of a species were not &blee measured from a tow, then a
representative random sample was taken for thaiespe Most tows had complete sampling of
all species caught. Bridge data was recorded égaptain throughout the trip.  All data was
entered into an Excel spreadsheet upon returnitapth The NEFSC's electronic logbook
was used during the trip to record a GPS log afudtefata. Data were also collected for the
Standardized Scallop Bag project, during this trip.

Twelve tows were made during this trial trip. Oo®/twas unsuccessful because of the

experimental dredge’s twine top being hung on tinet guards. As a result the dredge did
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not fish properly on that tow and the catch wasquantified to be used as a comparison. The
tow times ranged from 34 minutes to 1 hour 20 n@sutvith an average of one hour tow
duration for the entire trip. Tow speed ranged febBmto 4.8 knots, with an average of 4.6
knots for the trip. No gear modifications were mad anytime during the trip. The
experimental dredge was switched from port to stanth after tow 7. Fishing depth ranged
from 23 to 32 fathoms, averaging 28 fathoms forahtire trip. Catch sizes ranged from 2.5
to 9 bushels. The experimental dredge averagebusiéels and the control dredge average
4.8. All fish were discarded immediately afterrfgesampled. Trash and bottom type
consisted of sand dollars, starfish, and shells.

Tow by tow bridge log data recorded during thip ts provided in Appendix Table 1.
Catch count data collected for each sampled tashasv in Appendix Table 11.ength data for
each species is shown in Appendix Tables 21 thru Bescriptive statistics summarizing all
catch by species for each dredge is shown in Tab&dow.

Due to the small sample size of this preliminast,tetatistically significant catch results
were not achieved for this trip. However, it wgsesed by the captain and scientist that the
experimental dredge frame was capable of fishimgparable to, if not better than, the vessel’s
standard New Bedford dredge. The experimentalgdreghpeared to catch significantly less
trash compared to the control dredge, althoughwhss not confirmed quantitatively. Weather
throughout this trip was fair with calm seas. Itsvedso noted that the experimental dredge
potentially captures skate at a lower rate tharNéne Bedford dredge. Because of the success
of the experimental dredge in catching scallops,ctiptain agreed to take the dredge out on his

next open area trip for more extensive testing.
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Table 2. Summary of data collected during trip Celtic-2QD6-

Celtic 2006-1

Descriptive Statigics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 1

|Species Scallops Skate Monk Summer Flounder CGrey Sole Yellowtail Flounder Winter Fld. Four Spot Fld.

Dredge Experimental Control Hxperimental Control Experim  ental Control [Experimental Control Ekperimental Control E | xperimental Control Hxperimental Control Experimental Co  ntrol

Total Count 62 53 1563 1463 113 118 8 1 5 4 14 12 0 1 35 27

% Difference in Count 18% % -4% 700% 25% 17% -100% 30%

Fish Count/Scallop Bushel Catch Ratio 253 27.9 18 22 0.1 0.0 0.1 0.1 0.2 0.2 0.0 0.0 0.6 0.5

% Difference in Catch Ratio 9% -19% 580% 6% -1% -100% 10%

Max 9.0 250.0 17.0 6.0 4.0 5.0 0.0 11.0

Min 2 2 50 75 4 3 0 0 0 0 0 0 0 0 0 0

Median 6 4 125 125 9 12 0 0 0 0 1 1 0 0 1 0

Mode #N/A 4 100 75 9 12 0 0 0 0 0 0 0 0 0 0
2 2 69 61 4 6 2 0 1 1 2 1 0 0 4 4

Mean 5.6 4.8 142.1 133.0 10.3 10.7 0.7 0.1 0.5 0.4 13 11 0.0 0.1 32 25

Variance 4.0 2.6 4763.1 3754.0 17.4 312 32 0.1 15 0.9 3.0 13 0.0 0.1 14.4 12.5

Obsenations 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

Pearson Correlation 0.31 0.82 0.64 -0.13 0.16 0.37 #DIV/O! 0.28

Hypothesized Mean Difference 0 0 0 0 0 0 0 0

df 10 10 10 10 10 10 10 10

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 1.25 0.76 -0.35 114 0.18 0.25 -1.00 0.55

P(T<=t) one-tail 0.12 0.23 0.37 0.14 0.43 0.40 0.17 0.30

t Critical one-tail 1.81 1.81 1.81 1.81 1.81 1.81 1.81 1.81

P(T<=t) two-tail 0.240 0.463 0.736 0.283 0.858 0.807 0.341 0.594

t Critical two-tail 2.23 2.23 2.23 2.23 2.23 2.23 2.23 2.23
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Celtic-2006-2
The trip Celtic-2006-2 was thé%ield test of experimental dredge frame 1.

The F/V Celtic sailed New Bedford on 5/25/2006 daropen area trip fishing in the
Southeast part of Georges Bank. The scientistamdbeas Matt Weeks. Paul was
captain of this trip and Billy was mate. The criesluded: Timmy as engineer/cook
and deckhands Joe, Anthony, John, and Jason. redll members were helpful in the
collection of data during the trip. The weather \as® cooperative during the majority
of the trip, with calm seas and fair conditions.

A total of 238 tows were conducted during the trif®©f those tows, 218 were
considered successful tows and were included inl&ite analysis. Ninety-two tows
(42% of good tows) were observed and sampled bgdiemtist. The Celtic stopped
fishing on 6/8/2006 and arrived in New Bedford ¢h162006 for a total of 17 days at sea.
There was engine trouble on the last day and theeldad to be towed in from Georges
Bank to New Bedford. The vessel sold approximad@y00 Ibs. of scallop meats
landed during the trip to Eastern Fisheries.

The scientific purpose of this trip was to furthest experimental dredge design 1
and to compare its catch with a standard New Béldloedge fished alongside during
regular commercial fishing operations. The crewalggd, fished, and retrieved both
dredges identically and simultaneously for thererttip. The gear (chain bag and dredge
frame) from trip Cetlic-2006-1 was again used dytims trip. Three rock chains and 3
tickler chains were used on each dredge.  Fudétails of the Celtic’'s bag
specifications are listed in appendix 112.  Phofdsoth dredges used during this trip
are shown in Figure 20.

The scientist conducted fish counts and scallofv@usounts on all observed
tows. Length data was collected from bycatch gseas time permitted. All retained
scallops were collected into bushel baskets bgtee and the number for each dredge
recorded by the captain or mate. Bushel countse wenducted for every tow, even
when the scientist was off watch.  The scientistesved the captain’s watch for the
first half of the trip and the mate’s watch for $econd half. Bridge data were recorded
by the captain and mate for each tow throughoutrthe All data were edited and
entered by the scientist into an Excel spreadstrezt ashore. Two other research
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projects were also being conducted simultaneousiyng this trip.  Scallop bag data
was being recorded and logbook/tag printer trisdsenalso being done by the scientist
throughout the trip. A GPS data log (position,dieg, speed, effort, time) was
collected by the logbook every 2 seconds throughimutrip. Temperature loggers were
also attached to both dredges. The additionalatatavailable upon request.

Of the 238 tows made during this trip, 218 (92%})ewdeemed successful and
thus included in the data set for analysis. Ofa@éows not included, 17 (7% of total)
were excluded because the tow was considered bad (ip, holes in bag, flipped dredge,
etc.) and 3 were purged due to either illegiblenoomplete bushel count data. Of the
bad tows, 5 (2% of total) were due to the twinglaexperimental dredge hanging up on
the turtle guard. No significant gear modificatiomsre made at anytime during the trip.
After tow 169, the crew did routine gear maintereafput on new shoe stock, fixed any
minor holes, etc.) to both dredges. The experiaiehtedge was switched from the port
to the starboard side after tow 114 to ensurethigtvariable was accounted for in the
data.

The tow times ranged from 23 minutes to 1 hour 4futes, with an average of 1
hour tow duration for the entire trip. Tow speedged from 4.3 to 4.9 knots, with an
average of 4.7 knots for the trip. The experimiethitadge was switched from port to
starboard after tow 114 to minimize any possibtie glias. Fishing depth ranged from
32 to 42 fathoms, averaging 36 fathoms for therenitip. Scallop catch sizes ranged
from 3 to 16 bushels. The experimental dredgeaaest 9.2 bushels per tow while the
control dredge averaged 8.3 bushels.  Detailedotptow bridge log data recorded
during this trip is provided in Appendix Table 2.

A total of 21 bycatch species were observed duhiegrip. Catch count data
collected for each sampled tow is show in Apperidikle 12. Length data for each
species are provided in Appendix Tables 27-31. cBasve statistics summarizing
species caught at a significantly different amaeldtive to the two dredges are in Table
3 below. A statistical summary for all speciesgtauuring the trip is located in
Appendix Table 66A larger sample size and higher bycatch rates duhis trip showed
statistically significant (alpha = 0.05) differesde catch rates between the experimental

and control dredges for several bycatch specie$he catch rate of 4 bycatch species
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were observed to be significantly reduce in theeexpental dredge while the scallop
catch rate was increased. Of the total 218 suftdéesvs conducted, the experimental
dredge caught 11% more scallops compared to theotanedge. During the 92 tows
observed by the scientist onboard, the experimeinéalge had an increased scallop catch
of 13% relative to the control dredge. The bycatohnt was significantly reduced in the
following species: little skates (-17%), yellowtdunder (-21%), winter flounder
(-72%), and sand dab (-38%). The bycatch coun#dl other species caught in the
experimental dredge were not statistically difféfeom the counts observed in the
control dredge. Since the experimental dredge ware ®fficient in catching scallops
while equally or less efficient in catching fishetbycatch ratio of 19 of the 21 species
caught was reduce in the experimental dredge. fidve anecdotally noted that they
witnessed significantly and consistently less bgfcah the experimental dredge during
tows when the scientist was off watch, suggestiad) the reduction was consistent
throughout the trip. Based on the length frequedaty collected, there was no evidence
that size selectivity occurred for any species.hall been hypothesized that the smaller
spaces on the experimental dredge would excluderdanimals. Instead, the
experimental dredge had basically the same lemgtjuéncy distribution as catch in the
control dredge for all species encountered. Algtothe scallop length frequency data
collected was limited, there was no readily obseleracallop size selection occurring in
the experimental dredge’s catch.

A small pilot whale was brought up dead in the expental dredge during tow
164. The whale was fresh dead and was returnéiebteea after photos, notes, and
measurements had been taken by the scientist. Tadgevere later evaluated by a
marine mammal expert in Woods Hole who suggesteititie animal was possibly an
aborted fetus or perhaps a still birth calf. Thees no evidence to indicate that the
animal’s death was caused by commercial fishintyictlt is assumed that the animal
was on the bottom and got into the bag under tedgdr frame, since there are no spaces
large enough to allow entry through the dredge &amA broken rock chain was noted
on the experimental dredge immediately after tow, ihich would have provided a
larger opening. The animal was noted as being ‘@wdtflimsy” thus it is possible that it

was forced through a smaller than expect space.
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Table 3.Species caught during trip Celtic-2006-2 whosaltovunt was significantly (p<0.05) different inpeximental dredge design 1 relative to the comtretige

Celtic 2006-2

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 1

e for Means

|Species Scallop Bushels (entire trip) Scallop Bushels (obs tows) Skate Yellowtail Fld. Winter Fld. Sand Dab Silver Hake
Dredge Experimental Control Hxperimental Control Experim ental |Control [Experimental Control Ekperimental Control E xperimental Control HExperimental Control
Total Count 1998 1808 840 744 3954 4775 180 229 5 18 91 147 4 15
% Difference in Count 11% 13% -17% -21% -72% -38% -73%

Fish Count/Scallop Bushel Catch Ratio 4.71 6.4 0.21 0.3 0.01 0.0 0.11 0.2 0.00 0.0
% Difference in Catch Ratio -27% -30% -715% -45% -716%

Mean 9.2 8.3 9.1 8.1 43.0 51.9 2.0 2.5 0.1 0.2 1.0 1.6 0.0 0.2
Standard Error 0 0 0 0 3 3 0 0 0 0 0 0 0 0
Median 9 8 9 8 38 45 1 2 0 0 0 0 0 0
Mode 8 8 8 8 30 34 0 0 0 0 0 0 0 0
Standard Dewation 2 2 2 2 27 30 2 3 0 1 3 4 0 0
Sample Variance 4 3 4 3 722 875 5 8 0 0 7 16 0 0
Kurtosis 0 1 2 2 1 2 1 1 33 6 14 8 19 8
Skewness 0 0 0 -1 1 1 1 1 6 3 4 3 5 3
Range 13 10 13 11 133 144 10 11 2 2 16 20 1 2
Minimum 3 3 2 2 6 12 0 0 0 0 0 0 0 0
Maximum 16 13 14 13 139 156 10 11 2 2 16 20 1 2
Confidence Level(95.0%) 0.26 0.22 0.42 0.34 5.56 6.13 0.48 0.60 0.06 0.11 0.53 0.82 0.04 0.09
Obsenations 218 218 92 92 92 92 92 92 92 92 92 92 92 92
Pearson Correlation 0.67 0.58 0.87 0.56 0.24 0.84 0.16
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 217.00 91.00 91.00 91.00 91.00 91.00 91.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 8.69 5.90 -5.78 -2.05 -2.58 -2.54 -2.47

P(T<=t) one-tail 0.00 0.00 0.00 0.02 0.01 0.01 0.01

t Critical one-tail 1.65 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.000 0.000 0.000 0.044 0.012 0.013 0.016

t Critical two-tail 1.97 1.99 1.99 1.99 1.99 1.99 1.99
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Westport-2006-1
The trip Westport-2006-1 was th& and final field test of experimental dredge
frame 1. The F/V Westport left New Bedford on 728106 for to fish for scallops in

Closed Area Il on Georges Bank. This was a reguémed area trip, in which the
vessel was allowed to land 18,000 Ibs. of shuckatiap meats. The scientist onboard
was Matt Weeks. Eddy Welch was captain of thisang Nate was mate. The crew
included: Shane as engineer and deckhands FogggeS€6ham, and Tim. All crew
members were helpful in the collection of data dgitihe trip. The weather was also
cooperative during the majority of the trip, witlum seas and fair conditions. The
Westport stopped fishing on 8/5/2006 and arriveNeémw Bedford on 8/6/2006 for a total
of 7 days at sea. The trip ended early (beforestttiee 18,000 Ibs limit was reached)
because of a broken winch. The shucked scallopsaeat monkfish tails that had been
landed were sold at the New Bedford Seafood Auciitve vessel finished this broken
trip at a later date without the dredge or sci¢midoard.

A total of 36 tows were conducted during the trif those tows, 27 were
considered tows that were of a quality to be inetlah the data analysis. 9 tows were
excluded from the data set because of either gmaplications, deck loading of catch, or
incomplete records in the bridge log. Eleven todi4 of total good tows) were

observed and sampled by the scientist.

Figure 21.Photograph F/V Westport's New Bedford dredge wsedontrol (left)
and experimental dredge frame design 1 (right)

The scientific purpose of this trip was to furthest experimental dredge design 1
on a different fishing vessel and with a differerdw. The experimental dredge was
again fished simultaneously alongside a standawd Biedford dredge that served as the
control. The chain bags used regularly by the YWestvere attached to the
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experimental dredge frame and one of the vesseig Bledford dredge frame. Further
details of the Westport’s bag specifications astell in appendix 113. Photos of both
dredges used during this trip are shown in Figdre 2

The scientist conducted total species and scallgpdd counts on all observed
tows. Length data was collected from bycatch gseas time permitted. All retained
scallops were collected into bushel baskets bgtbe and the number for each dredge
recorded by the captain or mate. Bushel counts wenducted for every tow, even
when the scientist was off watch.  The scientistesved the captain’s watch for the
entire trip.  During the scientist’'s watch the creentionally fished in areas known to
have a higher abundance of bycatch species sottrtatised bycatch levels could be
observed. Many of the tows made during the trigiG2006-2 were repeated. Bridge
data was recorded by the captain and mate forteacthroughout the trip.  All data
were edited and entered by the scientist into arxeEspreadsheet once ashore.

Two other research projects were also being coedwsimultaneously during this
trip. Scallop bag data was being recorded anddokftag printer trials were also being
done by the scientist throughout the trip. A GR&dog (position, heading, speed,
effort, time) was collected by the logbook everseZonds throughout the trip.
Temperature loggers were also attached to bottgdeeduring the trip.  All additional
data are available upon request.

The tow times ranged from 40 minutes to 1 hour 28utes, with an average of 1
hour 12 minutes tow duration for the entire tripwispeed ranged from 4.0 to 4.6 knots,
with an average of 4.3 knots for the trip. Theeaxpental dredge was on the port side
for the entire trip.  Fishing depth ranged fromt8%3 fathoms, averaging 40 fathoms
for the entire trip.  Scallop catch sizes rangedifrl1 to 55 bushels, per side, averaging
approximately 35 bushels per tow. A complete towdwy bridge log is provided in
Appendix Table 3.

Nine tows were excluded from the data set for &etyaof reasons. Of those
nine bad tows: four were due to part of the expental dredge’s bag hanging up on the
turtle guards, one was due to large boulders beanght in the control dredge, two were
due to control dredge’s bag hanging up the frame,l@ad a busted sweep on the control

dredge, and one was due to deck loading.
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The crew also had some trouble setting the geangltiie beginning of the trip.
This was due to the crew being accustomed to gédttiendredges using an older
technique referred to as “knocking off the railithrer than flaring the dredges. Due to
the design of the experimental dredge, specifidhkyturtle guards, knocking the dredges
off was not an option. Therefore, the control deedgs set with the knock off method
and the experimental was set by flaring off théoyed.  Difficulty in the setting of the
gear may have been the cause for the bag hangiog tige dredge frame. However, the
learning curve was overcome after the first fewg@md this was not a reoccurring issue
later in the trip. No significant gear modifications were made to@itthe experimental
or the control dredges at anytime during the @ipce the trip was cut short, no major
wearing of the gear was observed. A total of X#ed#nt bycatch species were observed
during the trip. Bycatch included: little skatarbdoor skate, winter skate, monkfish,
grey sole, yellowtail flounder, winter flounder uiospot flounder, American plaice, sea
raven, longhorn sculpin, red hake, and silver h&lagch count data collected for each
sampled tow is show in Appendix Table 18ngth data for each species are shown in
Appendix Tables 32 thru 41.Descriptive statistics summarizing all of the spsc
caught in each dredge is shown in Appendix Table 67

Due to the limited number of observed tows resglfrom the broken trip,
significance testing for catch quantity differenbesween dredges was not relevant for
most species. However, yellowtail flounder wasnidto have a significance level of
p<0.05. A summary of catch data for scallops agltbwtail flounder on this trip is
listed below in Table 4. The total count of yellowtail flounder was fouradlie 55% less
in the experimental dredge. This significant redurcthe yellowtail is consistent with
similar results from the previous two test tripdNo size selection of yellowtail flounder

or any other species caught was observed.
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Table 4. Species caught during trip Westport-2006-1 whota tount was significantly (p<0.05) in
experimental dredge design 1 relative to the coanedge

Westport 2006-1
Descriptive Statistics and t-Test: Paired Two Sampl e for Means
Experimental Dredge Design 1

|Species Scallop Bushels (entire trip) | Scallop Bushels (obst owWS) Yellowtail Fid.
Dredge Experimental Control Hxperimental Control Experim ental | Control
Total Count 930 975 428 406 37 82
% Difference in Count -5% 5% -55%

Fish Count/Scallop Bushel Catch Ratio 0.09 0.2
% Difference in Catch Ratio -57%

Mean 34.5 36.1 38.9 36.9 3.4 7.5
Standard Error 2 2 2 4 1 2
Median 37 39 40 40 2 8
Mode 38 48 47 48 1 16
Standard Deviation 10 12 7 12 4 6
Sample Variance 106 148 42 137 16 38
Kurtosis 0 1 1 0 3 -2
Skewness 0 -1 -1 -1 2 0
Range 44 50 22 34 12 16
Minimum 11 2 25 14 1 0
Maximum 55 51 47 48 13 16
Confidence Lewel(95.0%) 930.25 974.50 4.37 7.87 2.67 4.16
Observations 27.00 27.00 11.00 11.00 11.00 11.00
Pearson Correlation 4.07 4.82 0.52 0.60
Hypothesized Mean Difference 0 0 0

df 26.00 10.00 10.00

a 0.05 0.05 0.05

t Stat -0.86 0.66 -2.73

P(T<=t) one-tail 0.20 0.26 0.01

t Critical one-tail 1.71 1.81 1.81

P(T<=t) two-tail 0.396 0.523 0.021

t Critical two-tail 2.06 2.23 2.23

Although the data were limited by the sample siesults from what was
collected suggest that a dramatic reduction in tfycaumbers of most species was
occurring in the experimental dredge. The numibéushels of kept scallops was too
variable to deduce any conclusions regarding cattibs or scallop catch efficiency.
However, these data were included in the analysisita compiled from all three trips
using dredge design 1. Those results are disclszdn this report.

Celtic-2006-3

The trip Celtic-2006-3 was thé'field test of experimental dredge frame 2. The
F/V Celtic sailed New Bedford on 10/6/2006 for a/R&llection trip fishing in Closed
Area Il of Georges Bank. The scientists onboartevivtatt Weeks and Eric Matzen.
Paul D. was captain of this trip and Timmy Quinrswaate. All crew members were
very helpful in the collection of data during tmgt The weather was also cooperative
during the majority of the trip, with calm seas daul conditions. The Celtic stopped
fishing on 10/17/2006 and arrived in New Bedfordl@18/2006 for a total of 12 days at
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sea. The crew sold all of their landed scallopts&aEastern Fisheries.

The scientific goal of this trip was to test a nfmdition to experimental dredge
design 1. This modified experimental dredge desiga named dredge frame design 2.
The same gear configuration and standard New Bedh@dge from previous trips on
the Celtic were used during this trip. Photos dhldredges used during this trip are

shown in Figure 22.

Figure 22.Photograph F/V Celtic’'s New Bedford dredge usedadrol (left)
and experimental dredge frame design 2 (right)

A total of 151 tows were conducted during the tri®f those tows, 114 were
considered successful tows and thus were inclutlétei data analysis. Seventy-six
tows (67% of good tows) were observed and sampldtdscientists. The crew
deployed, fished, and retrieved both dredges idaltyiand simultaneously for the entire
trip. A scope of approximately 3:1 (wire out: deaf depth) was applied to both
dredges while fishing. Several times during tiyg the vessel intentionally fished in
areas of higher fish abundance in order to obdeigieer bycatch levels. Many of the
tows made during the trip Westport-2006-1 were aggx

The scientist conducted fish counts and scallopv@usounts on all observed
tows. Length data was collected from bycatch gseas time permitted. All retained
scallops were collected into bushel baskets bgtee and the number for each dredge
recorded by the captain or mate. Bushel counts wenducted for all tows. Matt
observed the captain’s watch and Eric observedntite’s watch for the entire trip.
Bridge data was recorded by the captain and mateaich tow throughout the trip.  All
data were edited and entered by the Matt into areEspreadsheet once ashore

Three other research projects were also being adedsimultaneously during
this trip. Scallop bag data was recorded and logkiag printer trials were also being
done by the scientist throughout the trip. A GR&dog (position, heading, speed,
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effort, time) was collected by the NEFSC'’s elecitdogbook every 2 seconds
throughout the trip. Temperature loggers were attached to both dredges during the
trip.  On behalf of the NEFSC Observer Programh lsaientists conducted testing of
catch estimation methods used by observers. Adldtadditional data are available
upon request.

Of the 151 tows made during this trip, 114 (75%jendeemed scientifically
relevant and used in the data analyBige to the high density of scallop in the areakdec
loading occurred on 25 tows. Sampling of bycatoth @unting of bushel baskets could
not be completed during these towsstead, validation tests of observer program catch
estimation protocols were done when deck loadirayiwed.

Of the remaining 12 tows not included, 6 (4% o&tpwere excluded because the
experimental dredge’s twine top was hung up ortuhée guards. During 2 tows, the
control dredge’s twine top hung up on its frame.ow$ that had a problem with the
twine top hanging on the frame, tended to happesuacession. A likely explanation
for this problem would be the setting of gear awrong angle to the tide. The
remaining 4 excluded tows were purged from the datdbecause of hangs on the
seafloor or a dredge not fishing correctly for aknown reason (possibly flipped or
crossed).

No significant gear modifications were made at emgtduring the trip. After tow
114, the crew did routine gear maintenance (putewa shoe stock, fixed any minor
holes, chains, etc.) to both dredges. The expetmhdredge was switched from the
port to the starboard side after tow 140 to enthagthis variable was accounted for in
the data.

The tow times ranged from 22 minutes to 1 hour Bfutes, with an average of 1
hour 20 minutes tow duration for the entire tripwispeed ranged from 4 to 5.1 knots,
with an average of 4.5 knots for the trip. Fishd®gpth ranged from 32 to 47 fathoms,
averaging 40 fathoms for the entire trip. Scabiapch sizes ranged from 6 to 39 bushels
per side, averaging approximately 17 bushels per Betailed tow by tow bridge log
data recorded during this trip are provided in Apgig Table 5.

A total of 20 different bycatch species were obsdreguring the trip. The majority
of the bycatch consisted of little skate, monkfigsljowtail flounder, and red hake.
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Catch count data collected for each sampled tashasv in Appendix Table 15. Length
data collected during the trip is given in Appendiables 42 thru 45. A statistical
summary for all species is located in Appendix €8  Statistics summarizing the
scallop catch and bycatch species whose countigraisicantly different from that
observed in the control dredge (p<0.05) are pralidelrable5 below.

During this trip, there were no significant diffaces between the two dredge’s
scallop catch. Both dredges averaged 17 bushetewdor the whole trip. Seventeen
out of 20 bycatch species were caught at a lowtehaatio relative to the control dredge.
Of those 19 reduce catch ratios, 9 had a statiistisignificant different total count
(p<0.05). The catch of red hake in the two drecgggsears to have been similar. The
experimental dredge had a higher catch ratio fepeties, monkfish and American plaice
However, the catch difference for those two spedigsiot meet the criteria of being

statistically significant at alpha=0.05.
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Celtic 2006-3

Experimental Dredge Design 2

Descriptive Statistics and t-Test: Paired Two Sampl

e for Means

Species Scallop Bushels (entire trip) Scallop Bushels (obs tows) Skate Grey Sole Yellowtail Fld. Winter Fld.
Dredge Experimental Control Hxperimental Control Experim ental Control [Experimental Control Experimental Control E xperimental Control
Total Count 1904 1939 1223 1248 4756 5539 14 26 1899 2857 7 27
% Difference in Count -2% -2% -14% -46% -34% -74%

Fish Count/Scallop Bushel Catch Ratio 3.89 4.5 0.01 0.0 1.55 2.3 0.01 0.0
% Difference in Catch Ratio -13% -45% -32% -74%

Mean 17 17 16 16 62 73 0 0 25 38 0 0
Standard Error 1 1 1 1 4 4 0 0 3 5 0 0
Median 16 16 15 15 60 74 0 0 11 25 0 0
Mode 16 12 12 12 18 96 0 0 2 1 0 0
Standard Dewiation 6 6 6 6 34 37 1 1 30 43 0 1
Sample Variance 39 35 31 32 1156 1351 1 1 902 1835 0 1
Kurtosis 2 0 1 0 0 0 27 9 2 3 36 7
Skewness 1 1 1 1 0 0 5 3 2 2 6 3
Range 32 30 27 23 163 169 5 4 133 207 3 4
Minimum 7 6 7 8 6 10 0 0 0 0 0 0
Maximum 39 36 34 31 169 179 5 4 133 207 3 4
Confidence Level(95.0%) 1 1 1 1 8 8 0 0 7 10 0 0
Obsenations 114 114 76 76 76 76 76 76 76 76 76 76
Pearson Correlation 0.78 0.77 0.73 0.70 0.87 -0.02
Hypothesized Mean Difference 0 0 0 0 0 0

df 113 75 75 75 75 75

a 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -0.81 -0.74 -3.64 -2.17 -4.97 -2.69

P(T<=t) one-tail 0.21 0.23 0.00 0.02 0.00 0.00

t Critical one-tail 1.66 1.67 1.67 1.67 1.67 1.67

P(T<=t) two-tail 0.42 0.46 0.00 0.03 0.00 0.01

t Critical two-tail 1.98 1.99 1.99 1.99 1.99 1.99

Species Sand Dab Longhorn Sculpin Silver Hake Lobster Four Spot Fld.

Dredge Experimental Control Hxperimental Control Experim ental Control [Experimental Control Experimental Control

Total Count 321 450 38 61 31 67 24 45 487 664

% Difference in Count -29% -38% -54% -47% -27%

Fish Count/Scallop Bushel Catch Ratio 0.26 0.4 0.03 0.0 0.03 0.1 0.02 0.0 0.40 0.5

% Difference in Catch Ratio -27% -36% -54% -46% -26%

Mean 4 6 1 1 0 1 0 1 6 9

Standard Error 1 1 0 0 0 0 0 0 1 1

Median 0 0 0 0 0 0 0 0 6 8

Mode 0 0 0 0 0 0 0 0 6 8

Standard Deviation 8 12 1 1 1 2 1 1 6 6

Sample Variance 62 139 1 1 1 4 1 1 35 32

Kurtosis 8 10 8 2 13 21 5 6 11 2

Skewness 3 3 3 2 3 4 2 2 3 1

Range 42 63 5 5 5 13 3 6 38 30

Minimum 0 0 0 0 0 0 0 0 0 0

Maximum 42 63 5 5 5 13 3 6 38 30

Confidence Lewel(95.0%) 2 3 0 0 0 0 0 0 1 1

Obsenations 76 76 76 76 76 76 76 76 76 76

Pearson Correlation 0.83 0.35 0.43 0.58 0.05

Hypothesized Mean Difference 0 0 0 0 0

df 75 75 75 75 75

a 0.05 0.05 0.05 0.05 0.05

t Stat -2.15 -2.18 -2.55 -2.58 -2.63

P(T<=t) one-tail 0.02 0.02 0.01 0.01 0.01

t Critical one-tail 1.67 1.67 1.67 1.67 1.67

P(T<=t) two-tail 0.04 0.03 0.01 0.01 0.01

t Critical two-tail 1.99 1.99 1.99 1.99 1.99

Table 5. Species caught during trip Celtic-2006-3 whosaltobunt was significantly (p<0.05) in
experimental dredge design 2 relative to the cbairedge
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Westport-2006-2

The trip Westport-2006-2 was th& 2nd final field test of experimental dredge
frame 2. The F/V Westport departed New Bedfor®d4/2006 for an RSA collection
trip to Closed Area Il on Georges Bank. The sastmnboard was Matt Weeks. Eddy
Welch was captain of this trip and Nate was matehe crew included: Shane as
engineer/cook and deckhands Foggy, Shane, Chandjrmndy. All crew members
were very helpful in the collection of data duriihg trip.

A total of 171 tows were conducted during the tlipe Westport stopped fishing
on 9/25/2006 and arrived in New Bedford on 9/262 a total of 12 days at sea.
The vessel sold all of its catch at the New Bedfseafood Auction.

The scientific purpose of this trip was to continesting experimental dredge
design 2 on a different vessel in order to compgareatch with a standard New Bedford
dredge fishing alongside during regular commeliftsaing operations. The gear (chain
bag configuration and dredge frame) from trip West2006-1 was again used during
this trip. Further details of the Westport's bagafcations are listed in appendix #.
Photos of both dredges used during this trip aosvehbelow in Figure 23. It was noted
at the beginning of this trip that the right baée bn the experimental dredge had been
bent slightly during a previous trip (not includedhis report) (see Figure 28.)

Figure 23.Photograph F/V Westport's New Bedford dredge wsedontrol (left) and experimental dredge
frame design 2 (right)

The scientist conducted fish counts and scallofv@usounts on all observed
tows. Length data was collected from bycatch gseas time permitted. All retained
scallops were collected into bushel baskets bgtbe and the number for each dredge
recorded by the captain or mate. Bushel countse wenducted for every tow, even

when the scientist was off watch.  The scientistenved the captain’s watch for the
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entire trip, per the captain’s request. Bridgeadeg¢re recorded by the captain and mate
for each tow throughout the trip. All data weréted and entered by the scientist into
an Excel spreadsheet once ashore.

Two other research projects were also being coedwsimultaneously during this
trip. Scallop bag data was being recorded anddokftag printer trials were also being
done by the scientist throughout the trip. A GR&dog (position, heading, speed,
effort, time) was collected by the NEFSC'’s elecitdogbook every 2 seconds
throughout the trip. Temperature loggers were attached to both dredges during the
trip. These additional data are available upomiesy

Of the 171 tows, 162 (95%) were considered sucekartl thus were included in
the final data set. 75 tows (46% of good tows)en@yserved and sampled by the
scientist. No unusual gear problems or trendsrmedwon this trip.  While the scientist
was on watch, the crew fished off of the densellgededs and in areas known to have
larger populations of fish. This was done so thbetter understanding of bycatch
levels in the experimental dredge could be achieved

No significant gear modifications were made at emgtduring the trip. The crew
did routine gear work to both dredges between t6wardd 46.

The tow times ranged from 7 minutes to 1 hour 38ut@s, with an average of 1
hour and 11 minute tow duration for the entire.tflipw speed ranged from 3.7 to 5.1
knots, with an average of 4.2 knots for the triottom depth ranged from 30 to 52
fathoms, averaging 38 fathoms for the entire triphe captain tried varying the scope of
the experimental dredge to see how it affectedhcatScallop catch sizes ranged from 3
to 30 bushels per sid€he experimental dredge averaged 14 bushels dbpsgler tow
and the control dredge averaged 16 bushels. Bdtailv by tow bridge log data
recorded during this trip are provided in Appendable 4.

A total of 18 different bycatch species were obsdrgluring the trip. The majority
of the bycatch species included: little skatesiteri skate, monkfish, yellowtail
flounder, and four-spot flounder. Catch count datidected for each sampled tow is
show in Appendix Table 14.ength data for each species is provided in Appeifidbles
37 thru 41. Descriptive statistics summarizingcgggethat were caught at a level of

statistically significant differences (p<0.05) beem the two dredges are listed below in
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Table 5. A statistical summary for all species caught dyitime trip is located in
Appendix Table 69.

The experimental dredge caught significantly lesdleps during this trip.
This could have resulted from a side bias (the glgsdvere not switched during this trip)
or slight difference in the vessel’s chain bag death had been used all season). The
captain mentioned that the experimental dredgeist@msly caught less trash (starfish,
sand dollars) on large tows as compared to theaahtedge, which could also affect
scallop catch. The captain experimented with déffietevels of wire to depth ratio used
while fishing the experimental dredge. The ratiswapt approximately 3:1, with 5-15
fathoms difference of wire given to one side. Thptain found that the dredge seemed to
like shorter wire (15 fathoms less than the cordredge at 3:1). However, due to the
limited sample size at each tow configuration aasisible influence of other fishing
variables, no conclusive catch difference relatovéhe scope could be quantified.

Even with the decreased scallop catch, the expatahdredge caught 15 out of
18 species at a lower fish count/scallop bushehtmtio. Ten of those species were
caught at a statistically significantly lower levelNo shift in the length frequency

distribution was observed for any of the speciegiba
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Westport 2006-2

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 2

e for Means

|Species Scallop Bushels (entire trip) Bcallop Bushels (obst  ows) Skate Barndoor Skate Winter Skate
Dredge Experimental Control Experimental Control Experimental Control | Experimental Control | Experimental Control
Total Count 2191 2506 959 1116 3090 6108 140 285 116 238
% Difference in Count -13% -14% -49% -51% -51%

Fish Count/Scallop Bushel Catch Ratio 3.22 5.5 0.15 0.3 0.12 0.2
% Difference in Catch Ratio -41% -43% -43%

Mean 13.6 15.6 12.8 14.9 41.8 82.5 1.9 3.8 15 3.2
Standard Error 0 0 0 0 3 5 0 0 0 0
Median 14 16 13 15 39 7 1 3 1 3
Mode 13 16 11 15 30 67 0 1 0 0
Standard Deviation 4 4 4 4 23 46 2 4 2 4
Kurtosis 1 1 2 -1 1 0 10 14 3 14
Skewness 0 0 1 0 1 1 3 3 2 3
Range 26 27 26 16 120 224 13 25 9 24
Minimum 3 4 4 8 1 3 0 0 0 0
Maximum 29 30 29 23 121 227 13 25 9 24
Confidence Level(95.0%) 1 1 1 1 5 11 1 1 0 1
Variance 16.99 14.37 18.25 13.58 513.94 2089.32 6.04 18.57 4.25 13.85
Observations 162 162 75 75 74 74 75 75 75 75
Pearson Correlation 0.68 0.64 0.72 0.70 0.41
Hypothesized Mean Difference 0 0 0 0 0

df 161.00 74.00 73.00 74.00 74.00

a 0.05 0.05 0.05 0.05 0.05

t Stat -7.90 -5.32 -10.51 -5.33 -4.10

P(T<=t) one-tail 0.00 0.00 0.00 0.00 0.00

t Critical one-tall 1.65 1.67 1.67 1.67 1.67

P(T<=t) two-tall 0.000 0.000 0.000 0.000 0.000

t Critical two-tail 1.97 1.99 1.99 1.99 1.99

Table 5.1. Scallop catch and skate species caught duringMeptport-2006-2 whose total count was significa(k0.05) different in experimental dredge
design 2 relative to the control dredge
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Westport 2006-2

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 2

|Species Summer Fld. Grey Sole Yellowtail Fld. Winter FId. Four Spot Fld. Sa ndDab
Dredge Experimental Control Experimental Control Experimental  Control | Experimental Control | Experimental Control | Experimental Control
Total Count 30 51 1 7 650 2637 6 19 114 388 143 375
% Difference in Count -41% -86% -75% -68% -71% -62%

Fish Count/Scallop Bushel Catch Ratio 0.03 0.0 0.00 0.0 0.68 2.4 0.01 0.0 0.12 0.3 0.15 0.3
% Difference in Catch Ratio -32% -83% -71% -63% -66% -56%

Mean 0.4 0.7 0.0 0.1 8.7 35.2 0.1 0.3 15 5.2 19 5.0
Standard Error 0 0 0 0 1 5 0 0 0 0 0 1
Median 0 0 0 0 4 22 0 0 1 4 0 1
Mode 0 0 0 0 1 4 0 0 0 1 0 0
Standard Deviation 1 1 0 0 10 39 0 1 2 4 3 7
Kurtosis 1 1 75 18 4 7 8 7 7 0 2 2
Skewness 1 1 9 4 2 2 3 3 2 1 2 2
Range 2 4 1 2 49 210 1 3 11 16 12 30
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 2 4 1 2 49 210 1 3 11 16 12 30
Confidence Level(95.0%) 0 0 0 0 2 9 0 0 0 1 1 2
Variance 0.43 0.95 0.01 0.14 94.09 1527.24 0.07 0.38 3.63 16.06 9.38 54.19
Observations 75 75 75 75 75 75 75 75 75 75 75 75
Pearson Correlation 0.20 -0.03 0.80 0.28 0.45 0.75
Hypothesized Mean Difference 0 0 0 0 0 0

df 74.00 74.00 74.00 74.00 74.00 74.00

a 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -2.29 -1.76 -7.20 -2.50 -8.82 -4.90

P(T<=t) one-tail 0.01 0.04 0.00 0.01 0.00 0.00

t Critical one-tail 1.67 1.67 1.67 1.67 1.67 1.67

P(T<=t) two-tail 0.025 0.083 0.000 0.015 0.000 0.000

t Critical two-tail 1.99 1.99 1.99 1.99 1.99 1.99

Table 5.2. Species caught during trip Westport-2006-2 whota count was significantly (p<0.05) differentérperimental dredge design 2 relative to the

control dredge
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Westport 2006-2
Descriptive Statistics and t-Test: Paired Two Sampl e for Means
Experimental Dredge Design 2

|Species Red Hake Silver Hake
Dredge Experimental Control Experimental Control
Total Count 37 158 54 112
% Difference in Count -77% -52%

Fish Count/Scallop Bushel Catch Ratio 0.04 0.1 0.06 0.1
% Difference in Catch Ratio -73% -44%

Mean 0.5 2.1 0.7 1.5
Standard Error 0 0 1 1
Median 0 1 0 0
Mode 0 0 0 0
Standard Deviation 1 3 5 5
Kurtosis 20 6 74 52
Skewness 4 2 9 7
Range 9 14 41 39
Minimum 0 0 0 0
Maximum 9 14 41 39
Confidence Level(95.0%) 0 1 1 1
Variance 2.01 8.80 22.42 22.96
Observations 75 75 75 75
Pearson Correlation -0.01 0.93

Hypothesized Mean Difference 0 0

df 74.00 74.00

a 0.05 0.05

t Stat -4.24 -3.69

P(T<=t) one-tail 0.00 0.00

t Critical one-tail 1.67 1.67

P(T<=t) two-tail 0.000 0.000

t Critical two-tail 1.99 1.99

Table 5.3. Species caught during trip Westport-2006-2 whotad count was significantly (p<0.05) different in
experimental dredge design 2 relative to the coanedge

Friendship 2007-1

The F/V Friendship (Trip ID F/V Friendship 20074&jt New Bedford for a RSA
collection trip to the Hudson Canyon Assess Are&/d5/2007 and returned on 5/29/2007,
making it a 15 day trip. The scientist onboard Wagen Bolles. Tom Wilson was the captain
with Mark Sanders as Mate. The crew was cooperaiwst of the time with the scientist.

One experimental and one control dredge were fishileel experimental dredge was
designated dredge design 3a. The control dredgenwtmndard New Bedford dredge without
wheels. Photos of both dredges used during thisate shown below in Figure 24.

The purpose of this trip was to experiment withenahanges to the experimental dredge
as described in the previous section. This waglkngnary testing trip with several
characteristics changing throughout the trip anéwa crew that was inexperienced in
scientifically testing new gear. The data colldat@ring this trip were not included into the
analysis for dredge 3a. The total number of towgHe entire trip was not recorded due to the

difficulty the bridge had with fishing the experintal dredge correctly.
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Figure 24.Photograph F/V Friendship’s New Bedford dredgedusecontrol (left)
and experimental dredge frame design 3a (right)

Turtle chains were used on both dredges to comjilytive current regulations. The
crew had some trouble initially with flaring thepetimental dredge during the setting process.
This issue was solved by using a piece of linechtd to the rail and wrapped around the bale
bar. This held the dredge down and alongside élssel until it was flared, upon which the line
was let go and the dredge deployed. New shoesputien the experimental dredge after tow
15. Atthe captain’s request, the 18" wheels waken off the experimental dredge after tow
number 13.  The turtle guards were removed fromdtledge after tow 18. After tow 23, a
ticker chain was placed on the dredge in fronhefdutting bar.  After tow 26, the extra ticker
chain was removed for the dredge. After tow 48han was added to the experimental dredge
to raise the cutting bar higher off the bottom. Aevtop meshes were measured halfway through
the trip and found to have shrunk approximatelybyithe end of the trip. The experimental
dredge was fished on the starboard side for theeemnp and thus there were no groupings to
examine regarding switching sides.

Species observed most often included little skatmkfish, and fourspot flounder. Other
species observed included sea robin, grey soksg flolack sea bass, red hake, squid, spiny

dogfish, and winter skate.

Friendship-2007-2
The trip Friendship-2007-2 was th&fleld trial of experimental dredge frame 3. The

F/V Friendship sailed on 6/5/2007 from New Bedftoda RSA collection trip in the Hudson
Canyon Access Area and returned to New Bedford/ /8007 for a total of 15 days at sea.

The scientist onboard was Matt Weeks. Tom Wilsonr tha captain with Mark Sanders as Mate.
The crew was cooperative most of the time withdtientist. The crew sold their entire catch of
scallop meats landed during the trip to Easterhd¥iss.

The scientific purpose of this trip was to testemxpental dredge design 3 and compare
its catch with a standard New Bedford dredge fisiledgside during regular commercial
fishing operations. The control dredge was a stahNaw Bedford dredge frame without wheels.

Photos of both dredges used during this trip aosvehbelow in Figure 25. The characteristics of
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both chain bags used were identical except foekperimental dredge’s bag having 15
diamonds and the control dredge having 14 diamondibe gear (chain bag and control dredge
frame) from trip Friendship-2006-1 was again usedrd) this trip. Turtle chains were used on
both the experimental and standard dredge througheurip (this trip was prior to the turtle

chain exemption permit).

Figure 25.Photograph F/V Friendship’s New Bedford dredgedusecontrol (left)
and experimental dredge frame design 3 (right)

The scientist conducted bycatch counts and schllspel counts on all observed tows.
Length data was collected from bycatch speciesraspermitted. When deck loading did not
occur, retained scallops were collected into bubhsekets by the crew and the number for each
dredge recorded by the captain or mate. When ldackng did occur, sampling and bushel
counts were not able to be completed. Bushel sowate conducted for most tows, even when
the scientist was off watch. The scientist obsermedt tows on a watch that lasted from 05:30
to 18:30. The scientist’s watch overlapped bothenaad captain’s watch. Most bridge data were
recorded by the captain and mate. All data wereddind entered by the scientist into an Excel
spreadsheet. A GPS data log (position, headingdsdfort, time) was collected by the
NEFSC'’s electronic logbook every 2 seconds throughe trip.

A total of 246 tows were conducted during the triff those tows, 184 (75%) were
considered scientifically successful tows with cetepdata and thus were included in the data
analysis. Eighty-nine tows (48% of good tows) walbserved and sampled by the scientist.
During rougher weather the crew fished in areab Wigh sand dollar density to help retain
smaller scallops. The crew used a scope ratiolof 3.0 fathoms for most of the trip; however
some tows did have uneven amounts of wire set olite captain seemed to think that shorter
wire worked better for both dredges.

One significant gear modifications was made dutivegtrip. At the captain’s request,
the 18" wheels on the experimental dredge wereffuietween tow 23 and 24. The wheels
remained off for the rest of the trip. After towd, the crew did routine gear maintenance (put
on new shoe stock, fixed any minor holes, etchadth dredges after tow 73. The experimental
dredge remained on the starboard side for theeetnij. No unusual gear problems were
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encountered during the trip.

The tow times ranged from 7 minutes to 2 hour 6utas, with an average of 1 hour 8
minutes tow duration for the entire trip. Short fowere made in areas of high scallop density.
Tow speed ranged from 3.0 to 5.7 knots, with amaye of 4.5 knots for the trip.  Fishing
depth ranged from 24 to 39 fathoms, averaging 8#bfas for the entire trip. Scallop catch
sizes ranged from 0.5 to 30 bushels per side. ekXperimental dredge averaged 4.3 and the
control dredge 4.1 bushels of scallops per tow. mflete tow by tow bridge log data were
recorded during this trip and are provided in ApghgiTable 6.

A total of 12 bycatch species were observed irdtieeges during the trip. The majority
of species caught were little skate and monkfisGatch count data collected for each sampled
tow is show iMAppendix Table 16Length data for each species is provided in Appemdbles
52-54. A statistical summary for all species observedrdyithis trip is located in Appendix
Table 70. Below in Table 6 is a statistical summary of smalhnd skate catch.

Friendship 2007-2
Descriptive Statistics and t-Test: Paired Two Sampl e for Means
Experimental Dredge Design 3

Species Scallop Bushels (entire trip) Sfallop Bushels (obs t ows) Skate

Dredge Experimental Control Hxperimental Control Experim ental Control
Total Count 787 750 374 336 5674 4441
% Difference in Count 5% 11% 28%

Fish Count/Scallop Bushel Catch Ratio f 15.18 13.2
% Difference in Catch Ratio 15%

Mean 4.3 4.1 4.2 3.8 63.8 49.9
Standard Error 0 0 0 0 3 2
Median 4 4 4 4 61 47
Mode 4 5 4 5 72 48
Standard Deuation 3 3 3 2 32 23
Sample Variance 11 8 7 3 1052 548
Kurtosis 31 30 40 15 o] 2
Skewness 5 4 5 3 1 1
Range 30 27 25 14 149 130
Minimum 1 1 1 1 12 8
Maximum 30 27 25 15 161 138
Confidence Level(95.0%) 0.48 0.41 0.57 0.38 6.83 4.93
Obsenations 184 184 89 89 89 89
Pearson Correlation 0.89 0.85 0.75
Hypothesized Mean Difference 0 0 0

df 183 88 88

a 0.05 0.05 0.05

t Stat 1.84 2.66 6.09

P(T<=t) one-tail 0.03 0.00 0.00

t Critical one-tail 1.65 1.66 1.66

P(T<=t) two-tail 0.07 0.01 0.00

t Critical two-tail 1.97 1.99 1.99

Table 6. Summary of scallop and skate catch observed gitiin Friendship-2007-2

The experimental dredge caught a total of 787 Hasifescallops while the control
dredge caught 750 for the entire trip. This w&8@increase over the control dredge; however
this difference was not statistically significantOne species, little skate, was found caught by a
significantly higher amount in the experimentaldiye. The experimental dredge caught 5,674
little skate, while the control caught 28% lesshwit441 total little skates. Also, the skate

count per a bushel of scallops was 15% higherarctntrol dredge. All other species observed
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in the two dredges were not found to be caughignificantly different amounts.

One turtle interaction with the control dredge whaserved on 6/12/2007 at 10:06. The
begin tow position was 3850.13 N 7329.05 E at 08:ZBhe end tow position was at 3850.46
73332.17. The tow duration was 1 hour and 41 remat an average speed of 4.3 knots. The
bottom depth averaged 30 fathoms during the tovdithahal data collected on the animal are

available upon request.

Friendship 2007-3

The trip ID F/V Friendship 2007-3 left New Bedfdat a RSA collection trip in the
Hudson Canyon Access Area on 6/27/2007 and retuonéti10/2007, making it a 14 day trip.
The scientist onboard was Karen Bolles. Tom Wils@as the captain with Mark Sanders as

Mate. The crew was cooperative most of the tinté e scientist. The crew sold their entire
catch of scallop meats landed during the trip tst&a Fisheries. Photos of both dredges used
during this trip are shown in Figure.25

One experimental dredge and one control dredgdisfeesd. The experimental dredge
consisted of small wheels and teeth. There wettickie or turtle chains used during this trip.
The experimental dredge was on the starboard sitilieiaw 89. The experimental dredge was on
the port side from tow number 90 to 200. Only thenber of baskets of scallops caught by each
dredge was recorded for tow numbers 123 to 200e18kuatches were estimated visually first
and then verified by actually counting the numbibaskets caught on each side. Based on this
assessment, tows were accurately estimated whendithe bed of smaller-sized scallops.

One significant gear modifications was made dutimg trip. At the captain’s request,
the bag configuration on both dredges was changed 15 to 14 diamonds after tow 163. No
unusual gear problems were encountered duringifhe t

A total of 200 tows were conducted during this.trigDf those, 161 were included in the
final data set. Forty-three tows (23% of the {otetre observed by the scientist. The tow
times ranged from 7 minutes to 2 hour 6 minutet) an average of 1 hour 8 minutes tow
duration for the entire trip. Short tows were madareas of high scallop density. Tow speed
ranged from 3.0 to 5.7 knots, with an average 9ik#ots for the trip. Fishing depth ranged
from 24 to 39 fathoms, averaging 34 fathoms forghgre trip. Scallop catch sizes ranged
from 0.5 to 30 bushels per side. The experimairedge averaged 4.3 and the control dredge
4.1 bushels of scallops per atow. Complete towolwybridge log data recorded during this
trip are provided in Appendix Table 18.

The species caught in the greatest numbers wteeslitate, monkfish and, to a lesser
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extent, four-spot flounder. Other species caughewellowtail flounder, fluke, grey sole, sea
robin, silver hake, winter skate, winter floundand windowpane flounder. However, these
species were caught in such small numbers. Caiaht clata collected for each sampled tow is
shown in Appendix Table 18. Length data for eadt®s is provided in Appendix Tables 55
thru 58. A statistical summary for all speciesaried during this is located in Appendix Table

71. Below is a statistical summary of scallop akate catch (Table 7).

Friendship 2007-3
Descriptive Statistics and t-Test: Paired Two Sampl e for Means
Experimental Dredge Design 3

Species Scallop Bushels (entire trip) Scallop Bushels(obs to ws) Skate

Dredge Experimental Control Experimental Control Experimental  Control
Total Count 869 865 127 124 2956 2505
% Difference in Count 0% 2% 18%

Fish Count/Scallop Bushel Catch Ratio 23.23 20.2
% Difference in Catch Ratio 15%

Mean 5.4 5.4 3.0 2.9 68.7 58.3
Standard Error 1 1 0 0 5 5
Median 3 3 3 3 65 54
Mode 3 3 3 3 65 45
Standard Deviation 7 7 1 1 33 32
Sample Variance 56 46 2 1 1065 993
Kurtosis 20 9 1 0 0 2
Skewness 4 3 1 0 0 1
Range 60 40 7 5 137 156
Minimum 1 1 1 1 5 9
Maximum 60 40 7 6 142 165
Sum 869 865 127 124 2956 2505
Count 161 161 43 43 43 43
|Confidence Level(95.0%) 1.17 1.05 0.41 0.37 10.05 9.70
Mean 5.40 5.37 2.96 2.89 68.74 58.26
Variance 56.08 45.91 1.77 141 1065.48 992.58
Observations 161 161 43 43 43 43
Pearson Correlation 0.96 0.90 0.87
Hypothesized Mean Difference 0 0 0

df 160 42 42

t Stat 0.14 0.81 4.22

P(T<=t) one-tail 0.44 0.21 0.00

t Critical one-tail 1.65 1.68 1.68

P(T<=t) two-tail 0.89 0.42 0.00

t Critical two-tail 1.97 2.02 2.02

Table 7. Summary of scallop and skate catch observed gitiiim Friendship-2007-3

The experimental dredge caught a total of 869 Hasifescallops while the control
dredge caught 865 for the entire trip, thereforh lsvedges had the same catch efficiency for
scallops during this trip. One species, little skatas caught by a significantly different amount
by the experimental dredge. The experimental dredgight 2956 little skate, while the control
caught 18% less with 2505 total little skates. diHer species observed in the two dredges
were not caught in significantly different amounts.

Friendship 2007-4

The trip Friendship-2007-4 was thd 8ea trial of experimental dredge frame 3. The
F/V Friendship sailed on 7/16/2007 from New Bedftimdthe Hudson Canyon Access Area for
an RSA collection trip and returned on 7/25/2007adotal of 15 days at sea. The scientist

onboard was Matt Weeks. Tom Wilson was the captéim Mark Sanders as Mate. The crew
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included: Mike, Jed, Mike, Joe, and Teddy. Thevones cooperative most of the time with
the scientist. The crew sold their entire catcBaafllop meats landed during the trip to Eastern
Fisheries.

The scientific purpose of this trip was to contirihe sea testing of experimental dredge
design 3 and compare its catch with a standard BledVord dredge fished alongside during
regular commercial fishing operations. The contir@dge was a standard New Bedford dredge
frame without wheels. Photos of both dredges useithgl this trip are shown in Figure 25. The
characteristics of both chain bags used were id&ntThe gear (chain bag and control dredge
frame) from trip Friendship-2006-3 was used agairthis trip.  Since a permit was obtained to
allow the vessel not to use turtle chains, a caméiion of two tickler and one rock chain was
used on both dredges throughout the trip. Theraxpatal dredge had 2 wheels 18" in
diameter attached directly behind the gooseneclke Wheels remained on the dredge
throughout the trip.  No significant changes weaamto either dredge during this trip.

The scientist conducted actual fish counts andgealushel counts on all observed tows.
Length data was collected from bycatch speciesraspgermitted. When deck loading did not
occur, retained scallops were collected into bubhskets by the crew and the number for each
dredge recorded by the captain or mate. When ldackng did occur, sampling and bushel
counts were not able to be completed. Bushel sowate conducted for most tows, even when
the scientist was off watch. The scientist obsermedt tows on a watch that lasted from 05:30
to 18:30. The scientist’s watch overlapped bothenaad captain’s watch. Most bridge data was
recorded by the captain and mate. All data wereddind entered by the scientist into an Excel
spreadsheet. A GPS data log (position, heading@dsdfort, time) was collected by the
NEFSC's electronic logbook every 2 seconds throughee trip. In addition, a Vemco
temperature/depth logger was attached to the dairedge. The logger collected temperature at
depth data every 10 seconds throughout the trijnes@ data are available upon request.

A total of 165 tows were conducted during the trif®f those tows, 116 (70%) were
considered scientifically successful tows with cetepdata and thus were included in the data
analysis. Most of the data not included were inglete due to not being recorded by the crew.
Several bad tows occurred, but none due to dredgigrdl  Fifty-five tows (47% of good tows)
were observed and sampled by the scientist. Duaagher weather the crew fished in areas
with high sand dollar density to help retain snradleallops. The crew varied the amount of
wire used on each dredge. On this trip, the caphaught the experimental dredge worked
best when set with slightly longer wire than thatcol dredge.

The tow times ranged from 25 minutes to 1 hour 2Yutes, with an average of 48
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minutes tow duration for the entire trip. Short sowere made in areas of high scallop density.
Tow speed ranged from 3.3 to 5.7 knots, with amaye of 5 knots for the trip.  Fishing depth
ranged from 29 to 37 fathoms, averaging 31 fathfumthe entire trip. Scallop catch sizes
ranged from 1 to 8 bushels per side. The expetmhenedge averaged 3.8 and the control
dredge 3.2 bushels of scallops per a tow. Compbeteby tow bridge log data recorded during
this trip are provided in Appendix Table 9.

A total of 10 bycatch species were observed irdtlkeelges during the trip. Catch count
data collected for each sampled tow is show in AgpeTable 19. Length data for each species
is provided in Appendix Tables 59-60. A statidtmammary for all species observed during
this trip is located in Appendix Table 72.  BelowTable 8 is a statistical summary of scallop,
skate, and monkfish catch. The only species canginy appreciable amount was little skate.

The experimental dredge caught a total of 442 Hesifescallops while the control
dredge caught 376 for the entire trip. This wasasistically significant 18% increase of
scallop catch over the control dredge. None obiwatch species observed in the two dredges
were found to be captured in significantly differamounts.

Descriptive Statistics and t-Test: Paired Two Sampl e for Means
Experimental Dredge Design 3

Species Scallop Bushels (entire trip) Scallop Bushels(obs to ws) Skate Monk
Dredge Experimental Control Hxperimental Control Experim ental Control Experimental Control
Total Count 442 376 197 178 2191 2048 60 68
% Difference in Count 18% 11% 7% -12%

Fish Count/Scallop Bushel Catch Ratio d 11.15 11.5 [ 0.31 0.4
% Difference in Catch Ratio -3% -20%

Mean 3.8 3.2 3.6 3.2 39.8 37.2 1.1 1.2
Standard Error 0 0 0 0 5 5 o 0
Median 4 3 3 3 29 28 1 1
Mode 3 3 3 3 17 33 (0] 1
Standard Deviation 1 1 2 1 37 36 2 1
Sample Variance 2 2 2 2 1336 1330 2 1
Kurtosis 1 1 2 1 5 5 3 2
Skewness 1 1 1 1 2 2 2 1
Range 7 7 7 6 164 172 6 5
Minimum 1 1 1 1 4 1 (0] (0]
Maximum 8 8 8 7 168 173 6 5
Sum 442 376 197 178 2191 2048 60 68
Count 116 116 55 55 55 55 55 55
Confidence Lewel(95.0%) 0.27 0.26 0.42 0.37 9.88 9.86 0.41 0.30
Mean 3.81 3.24 3.57 3.23 39.84 37.24 1.09 1.24
Variance 2.17 2.04 2.40 1.84 1336.21 1330.00 2.34 1.22
Observations 116 116 55 55 55 55 55 55
Pearson Correlation 0.74 0.89 0.95 0.22
Hypothesized Mean Difference o] o] o] 0o

df 115 54 54 54

a 0.05 0.05 0.05 0.05

t Stat 5.86 3.57 1.62 0.64

P(T<=t) one-tail 0.00 0.00 0.06 0.26

t Critical one-tail 1.66 1.67 1.67 1.67

P(T<=t) two-tail 0.00 0.00 0.11 0.52

t Critical two-tail 1.98 2.00 2.00 2.00

Table 8. Summary of scallop, skate, and monkfish catctendesl during trip Friendship-2007-4

Friendship-2007-5

The trip Friendship-2007-5 was th8 dnd final sea trial of experimental dredge frame 3
The F/V Friendship sailed on 8/22/07 from New Bedffor the Elephant Trunk Closed Area for
an RSA collection trip and returned on 8/29/2007adotal of 9 days at sea. A total of 21,689

Ibs of scallops were permitted to be taken. Thensist onboard was Karen Bolles. Tom
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Wilson was the captain with Mark Sanders as Malte. drew was not cooperative with the
scientist at times during the trip. The crew sabilelit entire catch of scallop meats landed during
the trip to Eastern Fisheries.

The scientific purpose of this trip was to contirihe sea testing of experimental dredge
design 3 and compare its catch with a standard BledVord dredge fished alongside during
regular commercial fishing operations. The contir@dge was a standard New Bedford dredge
frame without wheels. Photos of both dredges useithgl this trip are shown in Figure 25. The
characteristics of both chain bags used were id&ntThe gear (chain bag and control dredge
frame) from trip Friendship-2006-3 was used agairthis trip.  Since a permit was obtained to
allow the vessel not to use turtle chains, a caméiion of two tickler and one rock chain was
used on both dredges throughout the trip. Theraxpatal dredge had 2 wheels 18" in
diameter attached directly behind the gooseneclke Wheels remained on the dredge
throughout the trip.  No significant changes wegamto either dredge during this trip. The
dredge remained on the starboard side for theeetnijr.

Forty-two tows were used from this trip in the datealysis. Nineteen tows were
observed and sampled by the scientist. The towgiranged from 5 minutes to 1 hour, with an
average of 29 minutes tow duration for the entie Tow speed ranged from 3.8 to 4.6 knots,
with an averaging 4.1 knots for the trip. Fishdepth ranged from 26 to 30 fathoms, averaging
28 fathoms for the entire trip. Scallop catch singed from 6 to 100 bushels per side. The
experimental dredge averaged 38.2 and the comnedigeé 39.5 bushels of scallops per tow.
Complete tow by tow bridge log data recorded dutimg trip are provided in Appendix Table
10.

A total of 5 different bycatch species were obsérnvethe dredges during the trip.
Bycatch levels for all species were low relativgpsst trips. Catch count data collected for each
sampled tow is show in Appendix Table 20. Lengttadar each species is provided in
Appendix Table 61-64. A statistical summary fdrsplecies observed during this trip is located
in Appendix Table 73 Below in Table 9 is a statistical summary of smallskate, and

monkfish catch.
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Friendship 2007-5

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 3

e for Means

Species Scallop Bushels (entire trip) Scallop Bushels (obs t 0WS) Skate Monk

Dredge Experimental Control Experimental Control Efperimental Co ntrol | Experimental _ Control
Total Count 1605 1661 653 570 835 680 33 17
% Difference in Count -3% 15% 23% 94%

Fish Count/Scallop Bushel Catch Ratio 1.28 1.2 0.05 0.0
% Difference in Catch Ratio 7% 69%

Mean 38.2 39.5 34.3 30.0 43.9 35.8 1.7 0.9
Standard Error 4 4 5 5 6 5 0 0
Median 36 34 25 22 36 30 1 1
Mode 15 25 25 15 #N/A #N/A 1 1
Standard Deviation 25 24 23 21 25 23 2 1
Sample Variance 642 597 529 449 617 512 3 1
Kurtosis -1 -1 -1 -1 1 0 5 1
Skewness 0 1 1 1 1 1 2 1
Range 94 93 74 69 101 87 7 3
Minimum 6 7 12 6 0 0 0 0
Maximum 100 100 85 75 101 87 7 3
Confidence Level(95.0%) 7.90 7.61 11.08 10.21 11.98 10.90 0.80 0.45
Observations 42 42 19 19 19 19 19 19
Pearson Correlation 0.93 0.96 0.94 0.55
Hypothesized Mean Difference 0 0 0 0

df 41 18 18 18

a 0.05 1.05 2.05 3.05

t Stat -0.95 3.02 411 2.65

P(T<=t) one-tail 0.17 0.00 0.00 0.01

t Critical one-tail 1.68 1.73 1.73 1.73

P(T<=t) two-tail 0.35 0.01 0.00 0.02

t Critical two-tail 2.02 2.10 2.10 2.10

Table 9. Summary of scallop, skate,

and monkfish catctentes! during trip Friendship-2007-5
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Combined Results

Data for each dredge type were compiled and suraethby experimental dredge
number as well as by species caught. These suesan be found in Appendix Tables 74
thru 105. A brief discussion of quantitative andhlifative results of each dredge follows. A
breakdown of length frequency data collected fardbgh species by dredge and trip is provided
in Appendix Tables 77 thru 85.

Experimental Dredge Frame Design 1

Statistics for species caught by experimental dreldgt mean counts found to be
significantly different (p<0.05) from the contraledlisted the Table 10 below. A statistical
summary for all species caught are available inelolix Table 74. Length frequency data for
little skate, yellowtail flounder, barndoor skasemmer flounder, and monkfish are found in
Appendix Tables 77 — 85.

Experimental dredge frame design 1 completed &@bd266 successful paired tows with
a standard New Bedford dredge. The catches ofdwd were sampled by a scientist onboard.
The experimental dredge caught 2,949 bushels dfdagtlops as compared to 2,806 bushels by
the control dredges. Relative to the control dreggeerimental dredge design 1 was found to
catch 5- 10% more scallops while substantially caaythe number of little skate, monk,
summer flounder, grey sole, yellowtail flounderntr flounder, and four spot. No size

selection was found to occur in dredge 1 nor wsigificant increase in any bycatch species
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Experimental Dredge Frame Design 1

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

|Species Scallop Bushels (all good tows) Scallop Bushels(obs tows) Skate Yellowtail Fld. Winter Fld. Sand Dab American Plaice Silver Hake
Dredge Experimental Control Experimental Control Efperimental C ontrol |Experimental Control periments Control kperimenta Control kperimenta Control |Experimental Control
Total Count 2949 2806 1330 1202 5577 6321 231 323 8 22 91 147 64 88 5 19
% Difference in Count 5% 11% -12% -28% -64% -27% -74%

Fish Count/Scallop Bushel Catch Ratio 4.19 5.3 0.17 0.3 0.01 0.0 0.07 0.1 0.05 0.1 0.00 0.0
% Difference in Catch Ratio -20% -35% -67% -44% -34% -76%

Mean 115 11.0 11.7 10.5 48.9 55.4 2.0 2.8 0.1 0.2 0.8 1.3 0.6 0.8 0.0 0.2
Standard Error 1 1 1 1 4 4 0 0 0 0 0 0 0 0 0 0
Median 9 8 9 8 38 45 1 2 0 0 0 0 0 0 0 0
Mode 8 8 9 8 30 34 0 0 0 0 0 0 0 0 0 0
Standard Deviation 9 9 9 10 45 43 3 4 0 1 2 4 2 2 0 0
Sample Variance 75 87 88 90 2062 1858 6 13 0 0 6 13 2 3 0 0
Kurtosis 8 8 6 8 6 4 3 3 42 6 18 11 11 4 19 7
Skewness 3 3 3 3 2 2 2 2 6 3 4 3 3 2 5 3
Range 53 49 46 46 249 223 13 16 3 2 16 20 8 7 1 2
Minimum 2 2 2 2 1 2 0 0 0 0 0 0 0 0 0 0
Maximum 55 51 47 48 250 225 13 16 3 2 16 20 8 7 1 2
Confidence Level(95.0%) 1.07 1.15 1.74 1.76 8.43 8.00 0.47 0.66 0.07 0.10 0.44 0.67 0.28 0.31 0.04 0.08
Observations 256 256 114 114 114 114 114 114 114 114 114 114 114 114 114 114
Pearson Correlation 0.94 0.93 0.91 0.56 0.39 0.84 0.76 0.21
Hypothesized Mean Difference 0 0 0 0 0 0 0 0

df 255 113 113 113 113 113 113 113

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 2.84 3.50 -3.74 -2.89 -2.62 -2.53 -2.03 -2.95

P(T<=t) one-tail 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.00

t Critical one-tail 1.65 1.66 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.005 0.001 0.000 0.005 0.010 0.013 0.045 0.004

t Critical two-tail 1.97 1.98 1.98 1.98 1.98 1.98 1.98 1.98

Table 10. Species caught during all trips using experinlahiedge design 1 whose total count was signifiggip0.05) different from the control dredges
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One issue presented by this dredge design wastasional entanglement of a part of the chain
bag on the turtle guards. A photo illustratingtentanglement is shown below in Figure 26.
When this occurred, the dredge had little or nattathis problem occurred more frequently during th
beginning of the trip, when the captain and mateeviiguring out how to set and fish the experiménta
dredge in various environmental conditions (i.@etand sea state). As the trip went on, and the cre
became more experienced with the experimental éretig hang up problem occurred less often. A total
of two bad tows occurred during Westport-2006-% oocurrence during Celtic-2006-1, and four times o
Celtic-2006-2. This represents a total of 7 ou2®6 tows for a (2%) occurrence. It should be
recognized that events similar to these gear elgarents of the bag on the dredge frame also ochenw
fishing a standard New Bedford dredge. Tows wh&ndccurred were noted by the scientist but not

sampled nor included in the data set.

Figure 26.Photograph showing the twine top being hung ugherturtle guards

Another design issue noted during the testing efige design 1 was the wearing down of the turtle
guards. Around tow 110 of Celtic-2006-2, the stgtmoted that turtle guards were wearing thin. A
photograph showing one of the worn turtle guanoravided below in Figure 27. Towards the end of the
trip the guards were breaking off entirely as smowigure 27. This resulted in some of the fisleditgh
being sliced and mutilated as well as a few geaghgs. The turtle guards eventually began breakin
off and were not replaced. This problem of the rdédeoming worn down was over come in later trips b
using hardened steel or rubber cookies in platcbeofebar. One question that this observation shay
light on is how the fish are entering the scallag through the dredge frame or under the framevei@al
species of fish were observed with unique cut mtr&swere most likely resulting from being run obg
turtle guards (fig 27). Therefore, it could be méel that a large portion are making it under tinircg bar,
even where the frame is in frequent contact withgtound. This problem was addressed in dredge

design 3, by using hardened steel instead of rfelbine turtle guards.
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Figure 27.Photograph showing the wearing down of rebar laggesi for the turtle guards (right and left)
and fish cut by the turtle guards (center)

Another other issue observed during use of theraxpatal dredge was the increased amount of
scallops being crushed by the dredge frame. Qmngshind thus waste of scallops routinely occurs at
some level by all dredge frames when the bag isgo@iumped on deck. As the bag is lifted and thehcat
shaken loose, the dredge frame come up off the aledlback down onto the catch already on deck.
Most of the crushing occurs on the forward andatftions of the catch pile. This is the sectiothef
pile that comes in contact with the dredge fransége. Scallops crush in other areas of the pilé&ddoave
been caused by the turtle guards during the empfitige catch. The scallops crushed by the dredge a
usually considered ruined and discarded. The exbenhich this happens depends upon a number of
variables, including: sea state, crew experiengghcsize, and the dredge’s position on deck uptieval.
During this trip, approximately %2 of a bushel o&kaps were being routinely crushed by the expeniale
dredge as compared to 0 — %4 by the control dred@be precise amount crushed was not quantified due
to the mixed of trash and crushed scallops beiokggoi over and immediately discarded by the crew.
This estimate was based on comments by the crewlas®tvations made by the scientist. For the
experimental dredge, which averaged 9.2 bushelthéoentire trip, the loss of scallops due to cingh
could have been 5% of its total catch. The redsothis loss in by the experimental dredge wagdbr
due to the longer shoe on the experimental dredgle turtle guards and wider frame bottom may have
also contributed to this loss of catch. Even i loss of ~% of a bushel, the experimental dredge
averaged more retainable scallops than the cotteolge. This problem was addressed in dredgerdesig
3, by shortening the length of the shoe.

Deploying the experimental dredge also presentdthenge to each crew at the beginning of the
trip. This was due to a different response thelgieehad to flaring during the setting process wag
quickly overcome after a few tows. Flaring the exmental dredge was different from the New Bedford

dredge because of the different hydrodynamics chligéhe longer shoe and cutting bar position.
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The experimental dredge was also observed to dendliscatch less bottom trash (sand dollars,
starfish, shells, sponge, rocks, etc.) than thérabdredge. A quantitative difference was difficto
estimate, but the crew members agreed that theiegrgal dredge’s trash was dramatic less throughou
the trip.  Although it is possible that the expezimtal dredge frame tends to exclude this catcine thee
additional variables that could have accountedHisr difference (i.e., weather, dredge recoverihnégue,
the order that the dredges were recovered, dift@®m how the chain bag was fishing). There did no
appear to be a correlation between the amounashtianded and the number of bushels of scallopeth
Although, the experimental dredge’s catch ratibudhels of trash to bushels of kept scallops whbkidly
have been significantly lower than the control deedince the experimental dredge was more effiaent
catching scallops.

Experimental Dredge Frame Design 2

Statistics for species caught by experimental deetlgt levels found to be significantly different
(p<0.05) from the control are listed the Table glolw. A statistical summary for all species cauaylet
available in Appendix Table 76. Length frequenayadfor bycatch by both the experimental and céntro
dredge are provided in the Appendix Tables 77-85.

Experimental dredge frame design 2 completed 4ad&/6 successful paired tows with a
standard New Bedford dredge. The catches of 156 wesve sampled by a scientist onboard. The
experimental dredge caught 4,109 bushels of kejiops as compared to 4,462 bushels by the control
dredges. Experimental dredge 2 was found to @&&eless scallops than the control dredge while
substantially reducing the number of little skdt@;ndoor skate, winter skate, summer flounder, gods,
yellowtail flounder, winter flounder, four spot flader, sand dab, silver hake, and lobster. No size
selection for any species was found to occur n& avsignificant increase in any bycatch specieso N
size selection was found to occur in dredge 2 raw avsignificant increase in any bycatch species.

During a trip not included in this report, damagewtred to one of the outside bale bars. A slight
bend in the bar occurred during a hang up whilanigw This was due to the weakening of the dredge
frame by removing the inside bale bars. The damagenot catastrophic, and the dredge continued to
fish as it had previously. This was addressedédge design 3, by the doubling up of the bale.bars
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Figure 28.Photograph of experimental dredge 2 with balebeat from hang up
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Experimental Dredge Frame Design 2

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

|Species Scallop Bushels (all good tows) Scallop Bushels(obs tows) Skate Barndoor Skate Winter Skate Summer Fld.
Dredge Experimental Control Experimental Control Experimental C ontrol |Experimental Control Hxperimental Control Experim ental  Control
Total Count 4109 4462 2162 2344 7796 11647 274 434 450 607 47 75
% Difference in Count -8% -8% -33% -37% -26% -37%

Fish Count/Scallop Bushel Catch Ratio 3.61 5.0 0.13 0.2 0.21 0.3 0.02 0.0
% Difference in Catch Ratio -27% -32% -20% -32%

Mean 14.9 16.2 14.4 15.6 52.0 77.6 1.8 2.9 3.0 4.0 0.3 0.5
Standard Error 0 0 0 0 2 3 0 0 0 0 0 0
Median 14 16 14 15 46 76 1 2 2 3 0 0
Mode 16 12 12 12 31 96 0 1 0 3 0 0
Standard Deviation 5 5 5 5 31 42 2 3 4 5 1 1
Sample Variance 28 23 27 23 936 1727 5 12 16 20 0 1
Kurtosis 3 2 1 0 1 0 7 21 10 12 6 6
Skewness 1 1 1 1 1 1 2 4 3 3 2 2
Range 36 33 31 24 168 224 13 25 23 30 4 5
Minimum 3 4 4 8 1 3 0 0 0 0 0 0
Maximum 39 36 34 31 169 227 13 25 23 30 4 5
Confidence Level(95.0%) 0.63 0.57 0.84 0.78 4.94 6.70 0.38 0.56 0.65 0.73 0.11 0.15
Observations 276 276 150 150 150 150 150 150 150 150 150 150
Pearson Correlation 0.75 0.72 0.61 0.54 0.44 0.27
Hypothesized Mean Difference 0 0 0 0 0 0

df 275 149 149 149 149 149

a 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -5.82 -3.97 -9.41 -4.45 -2.83 -2.30

P(T<=t) one-tail 0.00 0.00 0.00 0.00 0.00 0.01

t Critical one-tail 1.65 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.000 0.000 0.000 0.000 0.005 0.023

t Critical two-tail 1.97 1.98 1.98 1.98 1.98 1.98

Table 11.1. Species caught during all trips using experimaiadge design 2 whose total count was signifigg(p0.05) different from the control dredges

Experimental Dredge Frame Design 2

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

|Species Yellowtail Fld. Winter Fld. Four Spot Fld. Sand Dab Sil  ver Hake Lobster
Dredge Experimental Control Experimental Control Experimental C ontrol |Experimental Control Hxperimental Control Experim ental  Control
Total Count 2546 5478 13 45 596 1047 464 825 82 178 29 48
% Difference in Count -54% -71% -43% -44% -54% -40%

Fish Count/Scallop Bushel Catch Ratio 1.18 2.3 0.01 0.0 0.28 0.4 0.21 0.4 0.04 0.1 0.01 0.0
% Difference in Catch Ratio -50% -69% -38% -39% -50% -34%

Mean 17.0 36.5 0.1 0.3 4.0 7.0 3.1 5.5 0.5 1.2 0.2 0.3
Standard Error 2 3 0 0 0 0 0 1 0 0 0 0
Median 7 23 0 0 3 6 0 1 0 0 0 0
Mode 2 4 0 0 0 8 0 0 0 0 0 0
Standard Deviation 24 41 0 1 5 5 6 10 3 4 1 1
Sample Variance 567 1681 0 0 25 27 37 97 12 13 0 1
Kurtosis 6 4 35 8 15 2 14 11 135 78 10 14
Skewness 2 2 5 3 3 1 3 3 11 8 3 3
Range 133 210 3 4 38 30 42 63 41 39 3 6
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 133 210 3 4 38 30 42 63 41 39 3 6
Confidence Level(95.0%) 3.84 6.61 0.06 0.11 0.81 0.84 0.99 1.59 0.55 0.59 0.09 0.14
Observations 150 150 150 150 150 150 150 150 150 150 150 150
Pearson Correlation 0.74 0.09 0.26 0.79 0.87 0.56
Hypothesized Mean Difference 0 0 0 0 0 0

df 149 149 149 149 149 149

a 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -8.47 -3.54 -5.94 -4.71 -4.38 -2.14

P(T<=t) one-talil 0.00 0.00 0.00 0.00 0.00 0.02

t Critical one-tail 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.000 0.001 0.000 0.000 0.000 0.034

t Critical two-tail 1.98 1.98 1.98 1.98 1.98 1.98

Table 11.2. Species caught during all trips using experimaiadge design 2 whose total count was signifigg(p0.05) different from the control dredges
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Experimental Dredge Frame Design 3

Statistics for species caught by experimental dre3igt levels found to be significantly
different (p<0.05) from the control are listed fhable 12 below. A statistical summary for all
species caught are available in Appendix Table T&ngth frequency data for bycatch by both

the experimental and control dredges are providede Appendix Tables 77-85.

Experimental Dredge Frame Design 3
Descriptive Statistics and t-Test: Paired Two Sampl e for Means

|Species Scallop Bushels (entire trip) Scallop Bushels(obs to ws) Skate

Dredge Experimental Control Experimental Control Experimental C ontrol
Total Count 3680 3514 1347 1211 11205 10125
% Difference in Count 5% 11% 11%

Fish Count/Scallop Bushel Catch Ratio 8.32 8.4
% Difference in Catch Ratio -1%

Mean 7.7 7.3 6.5 5.9 54.4 49.2
Standard Error 1 1 1 1 2 2
Median 4 4 4 4 48 44
Mode 3 3 3 3 45 48
Standard Deviation 13 13 11 10 34 31
Sample Variance 172 166 130 101 1169 984
Kurtosis 17 17 22 24 1 2
Skewness 4 4 5 5 1 1
Range 100 100 85 75 168 173
Minimum 1 1 1 1 0 0
Maximum 100 100 85 75 168 173
Confidence Level(95.0%) 1.18 1.15 1.56 1.38 4.70 4.31
Observations 481 481 206 206 206 206
Pearson Correlation 0.97 0.98 0.83
Hypothesized Mean Difference 0 0 0

df 480 205 205

a 0.05 0.05 0.05

t Stat 2.43 3.85 3.85

P(T<=t) one-tail 0.01 0.00 0.00

t Critical one-tail 1.65 1.65 1.65

P(T<=t) two-tail 0.016 0.000 0.000

t Critical two-tail 1.96 1.97 1.97

Table 12. Species caught during all trips using experimahtadge design 3 whose total count was signifigant
(p<0.05) different from the control dredges

Experimental dredge frame design 3 completed 4ad#81 successful paired tows with
a standard New Bedford dredge. The catches of @06 were sampled by a scientist onboard.
The experimental dredge caught 3,680 bushels dfdagblops as compared to 3,514 bushels by
the control dredge. Experimental dredge 3 wasddarcatch 5 — 11% more scallops.

It also increased the number of little skate calpght1%. The area fished by dredge 3
has both a lower diversity and abundance of figtigs, so the number of fish caught during
trial trips is not comparable to the results fowith dredge 1 and 2. No size selection for any
species was found to occur nor was a significacreiase in any bycatch species. Significantly
more little skate were found to be captured byetkgerimental dredge 3.  Although when the
catch ratio is considered (skate:scallop bushel) ke capture rate of little skate in both

dredges were equal.
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Results of All Experimental Dredges

Statistics of all data combined by experimentatiges and control dredges can be found
in Appendix Table # . A summary of all experimardredge scallop catch and specific
bycatch species are provided below in Table 13.ngttefrequency data for bycatch by both the
experimental and control dredges are providedendppendix Tables 77-85.

A total of 1,087 successful paired tows were cotidgaising an experimental and
standard New Bedford dredge during the 10 seattipd presented in this report. The catch of
520 tows (48% of total) were observed and sampyed $cientist onboard. A total of 11,184
scallop bushel baskets were landed by the expetaheéredges and 11,213 were caught by the
control dredges. This is a difference of 29 (-0.386% bushel baskets being caught by the
experimental dredges than the control dredges. inBaows that were observed, the difference
was 1.6% more scallops being caught by the expeatahdredge.

A significant bycatch reduction also occurred ia #xperimental dredges relative to the
control dredges. The experimental dredge was foaimdve significantly reduced the amount
of 10 of the 22 bycatch species captured duringetlsea trials. The species count reduced by the
experimental dredges included: skate (-7.1%), @ondkate (-18%), summer flounder (-31%),
yellowtail flounder (-52%), winter flounder (-67%pur-spot (-25%), sand dab (-42%), longhorn
sculpin (-46%), silver hake (-52%), and lobste6843. No bycatch totals were found to have

significantly increased in the experimental dredge.
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All Dredges - Scallop Catch and Bycatch Species wi
Descriptive Statistics and t-Test: Paired Two Sampl

th p<0.05
e for Means

Species Scallop Bushels (all good tows) Sgallop Bushels(obs tows) Skates Barndoor Skate
Dredge Experimental Control Experimental Control Experimental C ontrol | Experimental Control
Total Count 11184 11213 5150 5067 27513 29601 777 948
% Difference in Count -0.3% 1.6% -7.1% -18.0%
Fish Count/Scallop Bushel Catch Ratio " 534 584 [ 0.15 0.19
% Difference in Catch Ratio -9% -19%
Mean 10.3 10.3 9.9 9.7 52.9 56.9 1.5 1.8
Standard Error 0 0 0 0 2 2 0 0
Median 8 7 8 8 45 48 0 0
Mode 3 3 3 3 31 33 0 0
Standard Dewviation 11 11 10 9 36 39 3 3
Sample Variance 112 116 91 84 1318 1500 9 11
Kurtosis 16 14 16 12 3 2 9 11
Skewness 3 3 3 3 1 1 3 3
Range 100 100 85 75 250 227 19 25
Minimum 1 1 1 1 0 0 0 0
Maximum 100 100 85 75 250 227 19 25
Confidence Lewel(95.0%) 0.63 0.64 0.82 0.79 3.13 3.34 0.26 0.28
Observations 1087 1087 520 520 520 520 520 520
Pearson Correlation 0.95 0.94 0.72 0.75
Hypothesized Mean Difference 0 0 0 0
df 1086 519 519 519
a 0.05 0.05 0.05 0.05
t Stat -0.26 1.14 -3.27 -3.39
P(T<=t) one-tail 0.40 0.13 0.00 0.00
t Critical one-tail 1.65 1.65 1.65 1.65
P(T<=t) two-tail 0.791 0.254 0.001 0.001
t Critical two-tail 1.96 1.96 1.96 1.96

Table 13.1. Species caught during all experimental dredgs trthose total count was significantly (p<0.05)

different from the control dredges
All Dredges - Scallop Catch and Bycatch Species wi th p<0.05
Descriptive Statistics and t-Test: Paired Two Sampl e for Means
Species Summer Fld. Yellowtail FId. Winter Fld. Fourspot Fld.
Dredge Experimental Control HExperimental Control Experimental C ontrol | Experimental Control
Total Count 111 161 2792 5811 22 67 1264 1690
% Difference in Count -31.1% -52.0% -67.2% -25.2%
Fish Count/Scallop Bushel Catch Ratio[ 0.02 0.03 " 0.54 1.15 " 0.00 oo1 [ 0.25 0.33
% Difference in Catch Ratio -32% -53% -68% -26%
Mean 0.2 0.3 5.4 11.2 0.0 0.1 2.4 3.3
Standard Error 0 0 1 1 0 0 0 0
Median 0 0 0 0 0 0 1 1
Mode 0 0 0 0 0 0 0 0
Standard Deviation 1 1 15 27 0 0 4 4
Sample Variance 0 1 220 747 0 0 13 19
Kurtosis 26 11 26 17 74 20 21 5
Skewness 4 3 5 4 8 4 3 2
Range 6 5 133 210 3 4 38 30
Minimum 0 0 0 0 0 0 0 0
Maximum 6 5 133 210 3 4 38 30
Confidence Lewel(95.0%) 0.06 0.07 1.28 2.36 0.02 0.04 0.32 0.37
Observations 520 520 520 520 520 520 520 520
Pearson Correlation 0.35 0.81 0.23 0.47
Hypothesized Mean Difference 0 0 0 0
df 519 519 519 519
a 0.05 0.05 0.05 0.05
t Stat -2.62 -7.54 -4.19 -4.51
P(T<=t) one-tail 0.00 0.00 0.00 0.00
t Critical one-tail 1.65 1.65 1.65 1.65
P(T<=t) two-tail 0.009 0.000 0.000 0.000
t Critical two-tail 1.96 1.96 1.96 1.96

Table 13.2. Species caught during all experimental dredgs trthose total count was significantly (p<0.05)
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different from the control dredges

All Dredges - Scallop Catch and Bycatch Species wi
Descriptive Statistics and t-Test: Paired Two Sampl

th p<0.05
e for Means

Species Sand Dab Longhorn Sculpin Silver Hake American Lobster
Dredge Experimental Control Experimental Control Experimental C ontrol | Experimental Control
Total Count 567 984 93 173 101 209 32 50
% Difference in Count -42.4% -46.2% -51.7% -36.0%

Fish Count/Scallop Bushel Catch Ratio|" 0.11 0.19 " 0.02 0.03 " 0.02 0.04 [ 0.01 0.01
% Difference in Catch Ratio -43% -47% -52% -37%

Mean 1.1 1.9 0.2 0.3 0.2 0.4 0.1 0.1
Standard Error 0 0 0 0 0 0 0 0
Median 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0
Standard Deviation 4 6 1 3 2 2 0 0
Sample Variance 14 36 1 6 3 4 0 0
Kurtosis 43 37 212 409 455 252 41 55
Skewness 6 5 13 19 21 14 6 7
Range 42 63 19 54 41 39 3 6
Minimum 0 0 0 0 0 0 0 0
Maximum 42 63 19 54 41 39 3 6
Confidence Lewel(95.0%) 0.32 0.52 0.09 0.22 0.16 0.18 0.03 0.04
Observations 520 520 520 520 520 520 520 520
Pearson Correlation 0.82 0.86 0.86 0.58
Hypothesized Mean Difference 0 0 0 0

df 519 519 519 519

a 0.05 0.05 0.05

t Stat -5.02 -2.09 -4.55 -1.97

P(T<=t) one-tail 0.00 0.02 0.00 0.02

t Critical one-tail 1.65 1.65 1.65 1.65

P(T<=t) two-tail 0.000 0.037 0.000 0.049

t Critical two-tail 1.96 1.96 1.96 1.96

Table 13.3. Species caught during all experimental dredgs trthose total count was significantly (p<0.05)
different from the control dredges
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Discussion

The goal of this study was to work cooperativelthwhe scallop industry in developing
a new dredge that would minimize the impact of gmesea turtle interactions with the dredge
frame. During this study, significant design atrdctural modifications were made to the
standard New Bedford scallop dredge. In ordeafoalteration of this long standing industry
standard tool to be successful, it must bring sbereefits to fishers. If not, it is unlikely to be
endorsed by fishers and may negatively impactigiefy in a variety of ways.

With the successful testing of the turtle chainipged dredges most of the concerns
related to injuries turtle may receive enteringdiredge bag were addressed. The two remaining
concerns were for turtles that might get caughtopnof the dredge frame and for turtles that
might get run over by a dredge on the sea floor.

Observers and fishermen have reported and doceohé&ntles coming up on top of the
dredge. In most cases these turtles, when observigel the dredge is still in the water alongside
the vessel, swim off the dredge. The implicatiothet these turtles are being held on the dredge
by sea water pressure during haul back and can swiay when the dredge is stopped alongside
the vessel. In other cases the turtles are obse&vedded in the space between the depressor
plate and the cutting bar on top of the dredge é&amthis position the turtle is at risk of injury
if the dredge frame comes in contact with the Meside during the lifting operation or if the
turtle falls from the dredge while the dredge ismughe air over the vessel’s deck.

The second issue is that of turtles that mightgetover by the dredge while the dredge
is being towed on the sea floor. Our work withleidarcasses off Panama City indicated that if
a turtle managed to get under the bale of a stdrdfadge being towed on the sea floor, the bale
bars could prevent the turtle from escaping upvifdre encountering the cutting bar. Once
encountering the cutting bar of a standard scallepge, it is most likely too late for a turtle to
escape by swimming upwards, as the cutting bandguand behind the depressor plate.

Given these two potential problem areas, this ptdgcused on dredge frame design
changes that might mitigate these concerns. The blaanges, described in the introduction
section, consisted of moving the cutting bar fovand removing all the interior bale bars
except the center strut. These modifications brougtin them their own set of problems which
needed to be addressed.

When we initially moved the cutting bar forward wleose 15 inches as this maintained
the same depressor plate angle. We also decidedooother design parameters; keeping the
distance between the bull ring (tow point) andhbkel of the shoe the same and keeping the

same bag design (not changing the frame’s baghattexat points). This lead to the shoe of the
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experimental dredge to be 30 inches long betweegutting bar at the front and the heel at the
rear of the shoe. These changes created a numissuet as follows: a) the longer shoes
crushed more scallops on deck, b) the space betihedrale and the cutting bar was reduced
possibly impacting the chances of a turtle to escapd c) the cutting bar rode higher off the sea
floor possibly allowing more of a chance for aleito get run over by the dredge. The
experimental dredge also had a single bar fornfiegbale which did not seem to be strong
enough without the supporting bale bars.

We attempted to address the raised cutting bghhbly adding strut extensions that
wrapped around the cutting bar; at 12 inch spadihg.thought was that this would keep a turtle
from being forced under the cutting bar. We alsgleshthe cutting bar to reduce the vertical flat
surface that our research showed skates were heldgn by water pressure.

To further reduce the risk of turtles getting datugn the frame, and to strengthen the
frame, we reduced the strut spacing to 9 inchestimgthen the dredge we doubled the bale
bar.

The smaller spaces, more streamline profile, aokased ground contact points of the
experimental dredge design lead us to initiallyestghat larger species (ie barndoor skate,
summer flounder, monkfish, winter skate, and wifiteunder) would be excluded at a higher
rate relative to the control dredge. The idea Was mechanical shorting of large species would
be done by the dredge frame.  This hypothesisneaproven to be true. Although total
numbers were reduced for most of these speciesjzbdlistributions were not noticeably
different from control dredge. For example, labgendoor skate of lengths ranging from 101
-125 cm were caught in a higher number (23 to&8tive to the control dredge (20 total).
During trip Celtic-2006-2, it was noted that skat@®nkfish, and some flounders were being
damaged by the worn turtle guards. This implies these animals were being overtaken by
the dredge frame and captured underneath the guttéinrather than in the spaces between
struts.

Of the bycatch species counts that were reductteiexperimental dredge, most
importantly is the very significant decrease ingwetail flounder. Dredge 1 and 2 had a
significant reduction (p<0.05) of scallop bushel&dlowtail flounder catch ratios of 35% and
50% respectively. Dredge 3 also had a reductionsibee most tows occurred in Hudson
Canyon, catch numbers were not high enough fod \&tiitistical analysis. Overall, when the
data from all trips are combined, the yellowtailobaeratio was 53% less in the experimental
dredges than in the control dredges. The totalbmurof yellowtail caught by the experimental

dredges during observed tows was 2,792 fish cordgarat total of 5,811 counted in the control
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dredges. The majority of the yellowtail flounderr&eaught during the test trips Celtic-2006-2,
Westport-2006-1, Celtic-2006-3, and Westport-2006-2

Why yellowtail should be excluded at a higher rafative to other bycatch species of
similar size and body type is not at present urideds A viable theory could be that yellowtail
behavior when encountering the new dredge leadsdiusion more than mechanical sorting by
the dredge. This theory could also hold for otlpercges as well.  The fact that monkfish were
not reduced while yellowtail was, could be a resiiliheir behavioral reaction to the dredge. The
yellowtail length data collected during these #ialiggest the possibility that larger yellowtalil,
within the size range of 51-65 cm, are more likelype excluded by the experimental dredge. A
total of 31 yellowtail of this size range were fauin the control dredge, while none were
observed in the experimental dredge. However timeten of lengths collected during this study
do not allow for this conclusion to be verifiedtstacally.

Those tests found that the new dredge design haga@ble catch efficiency for
scallops relative to the standard New Bedford deetlgsign while significantly reducing bycatch
of several non-targeted species.

The crews of all vessels used during this studyewery receptive of the new dredge
design. In fact, several vessels wanted to coetfislning the dredge voluntarily, one has built
their own version that is in current use, and oegsel in Barnegat Light continues to use an
earlier prototype. The cooperative effort suppaytinis study has lead to the success and
valuable results achieved thus far. Word of the dexdge design has moved throughout the
scallop fleet. Ildeas stemming from this work hataeting growing into proactive and
voluntary innovation on part of the fishing indystr

Input from fishermen was crucial in making key nimditions to the dredge design.
Several crew members mentioned that by removingehéer bale bars, deck handling was
made both easier and safer. The open bale ofetivednedge also eliminated the occurrence of
boulders becoming snagged in the dredge frame hwkiuces catch and is a hassle to deal with
on deck. Another benefit mentioned by fishermes that the main wire is less likely to get
snagged on the experimental dredge frame durinduheping process. It was fishermen who
recommended shortening the shoe to reduce the arabarush scallops that had to be
discarded.

All first time users of the new dredge had frustnatinitially with deployment of the gear.
This problem was quickly overcome in every casdwit few tows by experimenting around
with how the new dredge reacts to different deplegtrtechniques unique to each vessel.

One other issue faced by the crew was trouble dogngii the catch. The chain bags
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used during this study were designed to be attatthadstandard New Bedford dredge frame.
The significant modifications made to develop tkeerdredge changed how the bag fit on the
dredge frame. The way the bag fit on the dredgseex pinching in on the corners during the
dumping process. This caused approximately 2 sisiacallops to be caught in the front
corners during the dumping process. To releassdakops out of the bag, crew members had
to shake the bag manually or by lifting the dredgeand down repetitively. This was not only
a hassle, but damaged scallops and put a straimeoressel’s rigging. (Given that the
experimental dredge usually fished better tharr treidge, the crew members were usually
forgiving.) This problem can be rectified by desigy a bag specifically for the new dredge
frame.

Future Studies

Additional tests were completed in 2007 and reswltl be analyzed in 2008. These
data may help illuminate some of the questions dinoup in this report and further verify results.
Plans have been made to observe 133 sea daysrefttheddesign 3 and a control dredge both
equipped without turtle chains.  This will allowadysis to be done regarding the ability of the
new dredge design to reduce the number of incitieakas of sea turtles. During these tests,
the priority will be observing the haul back of bdaow for possible sea turtle interactions.
Unfortunately the areas of higher sea turtle dgngie Mid Atlantic Bight, do not overlap with
large fish populations of interest. To continustiteg for fish bycatch reduction, specific trips
will have to be made to areas on Georges Bank.

Several aspect of this study could be expandedrtbdr improve the design. Earlier
models (dredge design 1& 2) were successful inucaqa more scallops than the control dredges.
Characteristics unique to those dredges could\bsited to see if they should be incorporated
into dredge design 3. Examples of characteristi@xplore would include: longer shoe,
different bale angles, frame chain tightness, pmesplate size, cutting bar position relative to
the shoes, wheel placement, and bale length. ditiawl, a list of fishing variables could be
studied to see how the new dredge is best fishAdsensitivity analysis will be performed to
qguantify the effect of wire scope, speed, tow damtheading with regard to tide, towing angle,
and effects of catch size.

More video studies shall be done to understandoiétavior and how the dredge
captures specific species. Using the data cotieittes far as a guide, sampling during future
sea trials should focus on getting a targeted nummblength measurements for specific species
of concern. More focus could be placed on coltertiellowtail flounder lengths and scallop

shell heights. A directed effort should be madguantify trash amounts during each observed
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tow to see if it is indeed different. Longer andrmextensive testing should occur on hard
bottom to see what the long term effects are oméve dredge frame.

There is much supplement work to be done suppotiiagnew dredge frame design. A
new chain bag needs to be designed specificallthionew dredge frame. While designing
this new bag, innovative bycatch reduction methaitsin the bag could be explored. Ideas
that could be explore while designing the chain inafude: twine top configuration, escapement
windows, sorting chains, fish eyes, “w” shaped gugeer TED like devices). Different bag
configurations could be tested during paired towth Wwoth dredges being based on the
experimental design presented in this report. IFina order to promote voluntary application
by the scallop feet, vessels out of a variety atgpshould be actively involved with future gear
design research.
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Appendices



Appendix Table 2. Bridge Data Log F/V Celtic 2006

Time Tow Time Start Position End Position Speed = Depth Wire Out Experimental Catch (bu)

Date | Tow Start(24hr) HourMin Latitude (dd) Longitude (dd) Lat itude (dd) Longitude (dd) khots Fathoms Fathoms Dredge Port Sthd Comm ents
5/20/2006] 1 7:18 105 T 4030.944 T 07232071 T 4026591 T 7234.362 45 23 75 PORT 4.25 25
5/20/2006 2 8:50 1:00 4025.122 7234.583 4021.334 7235.935 45 24 75 PORT 6.5 4.25
5/20/2006 3 10:10 1:00 4020.608 7236.257 4015.861 7237.129 45 26 75 PORT 45 4.25
5/20/2006 4 11:30 1.01 4015.023 7236.988 4013.035 7242.063 45 30 105 PORT 225 725
5/20/2006 5 12:46 1:00 4013.011 7242.863 4012.14 7248.291 45 30 90 PORT null null port side turtle drag twine top hung up on teeth
5/20/2006 6 1355 121 4012.129 7248.763 4006.95 7249.209 45 28 90 PORT 6.75 6.75
5/20/2006 7 15:29 1:.09 4006.38 7248.95 4000.995 7247.676 46 28 90 PORT 75 4
5/20/2006 8 17:16 1:12 4000.15 7247.11 4001.545 7241776 4.6 30 90R STARBOARD 5 7 switched turtle drag to stb side
5/20/2006 9 18:42 1.03 4002.03 724111 4006.117 7237.432 47 30 90R STARBOARD 7 9
5/20/2006 10 19:59 0:55 4006.493 7236.793 4010.616 7235.244 48 30 90R STARBOARD 4.25 6.25
5/20/2006 11 21:.07 1.05 4011.29 7235.20 4016.129 7235.036 47 2 100 STARBOARD 5 5.25
5/20/2006 12 22:14 0:34 4016.15 7235.04 4018.796 7234.935 47 28 90R STARBOARD 225 25
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Appendix Table 2.1. Bridge Data Log F/V Celtic 206-2
Time Tow Time Start Position End Position Speed Depth Wire Out | Experimental Catch (bu)

Date |Tow |Start (24 hr) | Hour:Min LORAN I.ORAN Knots Fethoms athoms Dredge Port Sthd Comments
5/26/2006 1 7:21 0:59 ¥ 13536 43501 13506 ' 43500 45 38 120 PORT 15 2 experimental dredge hung up on teeth
5/26/2006 2 8:40 1:20 13497 43503 13467 = 43494 45 39 120 rail PORT 95 85
5/26/2006 3 10:14 1.08 13464 43494 13430 = 43492 4.6 40 120 water PORT 45 5
5/26/2006 % 4 11:41 1.04 13424 43491 43429 @ 43464 45 36 120 rail PORT 6 9.5
5/26/2006 5 12:58 1:12 13429 43465 13448 = 43483 45 40 120 water PORT 11 9
5/26/2006| 6 14:23 1:10 13448 43485 13474 43497 45 39 120 water PORT 10 10 hole in corner of experimental dredge
5/26/2006 7 15:52 0:23 13474 43497 13490 = 43502 45 40 120 water PORT 95 | 9.25 off watch
5/26/2006 8 17:25 0:45 13489 43503 13496 = 43503 4.8 40 120 water PORT 11 10 off watch
5/26/2006 9 18:50 0:30 13495 43504 13495 = 43503 4.8 40 120 water PORT 10 9 off watch
5/26/2006 10 20:10 1:10 13495 43503 13490 = 43502 4.8 40 120 water PORT 11 9 off watch
5/26/2006 11 21:30 1:10 13488 43503 13492 = 43502 4.8 40 120 water PORT 9 8 off watch
5/26/2006 12 22:50 1:10 13489 43504 13478 = 43499 4.8 40 120 water PORT 105 9 off watch
5/27/2006 13 0:10 1:10 13480 43500 13477 = 43499 47 40 120 water PORT 9.5 9
5/27/2006 14 1:35 1:10 13428 43498 13464 = 43509 47 39 120 water PORT 11 8
5/27/2006 15 3:00 1:.00 13468 43505 13487 = 43501 45 38 120 water PORT 7 5
5/27/2006 16 4:10 1:10 13485 43501 13452 = 43502 45 39 120 water PORT 7 7
5/27/2006 17 5:30 1:10 13449 43504 13418 = 43501 47 37 120 rail PORT 9.5 6
5/27/2006 18 6:50 1:10 13416 43503 13378 = 43518 4.8 38 125 gallows PORT 9 6
5/27/2006 19 8:10 1:10 13374 43520 13337 = 43535 47 38 120 rail PORT 9.5 8
5/27/2006 20 9:28 1:12 13333 43539 13319 = 43552 4.8 37 120 stern PORT 9 8 off watch
5/27/2006 21 10:47 1:13 13316 43555 13313 = 43557 4.8 36 120 deck PORT 11 8 off watch
5/27/2006 22 12:10 1:10 13312 43559 13308 = 43563 4.8 37 120 stern PORT 9 9 off watch
5/27/2006 23 13:30 1:10 13304 43566 13310 = 43558 4.8 36 120 deck PORT 85 75 off watch
5/27/2006 24 14:50 1:10 13308 43560 13281 = 42589 4.8 35 120 deck PORT 82 65
5/27/2006 25 16:10 1:15 13282 43588 13288 = 43558 49 355 120 deck PORT 8 7
5/27/2006 26 17:35 1.05 13268 43544 13266 = 43543 47 38.5 120 deck PORT 11 7
5/27/2006 27 18:50 1:20 13266 43543 13228 = 43546 4.8 405 120 rail PORT 12 11
5/27/2006 28 20:25 1:25 13229 43545 13212 = 53541 47 41 125 rail PORT 2 9
5/27/2006 29 22:00 1:20 13209 43540 13231 = 43540 47 41 140 deck PORT 8 8
5/27/2006 30 23:30 1.05 13229 43540 13200 = 43536 4.8 41 140 PORT 8 8
5/28/2006 31 0:45 1:15 13200 43536 nk 43537 4.8 41 140 deck PORT 11 10 off watch
5/28/2006 32 2:10 1:10 13202 43539 13182 = 43536 4.8 41 140 deck PORT 8 11 off watch
5/28/2006 33 3:30 1:10 13185 43536 13192 = 43537 4.8 41 140 deck PORT 9 9 off watch
5/28/2006 34 4:50 1:10 13193 43536 13207 = 43538 4.8 41 140 deck PORT 8 10 off watch
5/28/2006 35 6:10 1:20 13208 43538 13179 = 43535 4.8 42 140 deck PORT 10 10 off watch
5/28/2006| 36 7:40 1:10 nk 43535 13212 43539 4.7 40 140 deck PORT 7 115 port hung up on copper tubing
5/28/2006 37 9:05 1:10 13211 43540 13197 = 43536 47 42 140 deck PORT 2 85 port twine top hung on teeth
5/28/2006 38 10:30 1.05 13201 43537 13231 = 43536 47 42 145 gallow's PORT 6 0 starbd flipped, didn't fish
5/28/2006 39 11:50 1:15 13226 43538 13194 = 43536 49 42 145 gallow s PORT 8 8
5/28/2006 40 13:15 1:15 13196 43535 13179 = 43534 47 41 140 deck PORT 5 9

port has hole in upper right coner of chain bgg_




Appendix Table 2.2. Bridge Data Log F/V Celtic 206-2
Time Tow Time Start Position End Position Speed | Depth | Wire Out | Experimental Catch (bu)

Date |Tow Start(24 hr) Hour:Min LORAN |.ORAN Knots Fethoms F| athoms Dredge Port Stbd Comments
5/28/2006 41 14:45 1:10 13181 43534 13211 | 43536 4.8 41 125 water PORT 13 | 95 capt. 12 bags
5/28/2006 42 16:05 1:15 13210 43576 13180 | 43534 4.8 41 125 water PORT 13 12 off watch
5/28/2006 43 17:30 1:10 13180 43534 13211 | 43537 4.8 41 125 water PORT 10 10 off watch
5/28/2006 44 18:50 1:10 13209 43538 13186 | 43536 4.8 41 125 water PORT 10 9 off watch
5/28/2006 45 20:10 1:15 13189 43556 13226 | 43540 4.8 41 125 water PORT 10 9
5/28/2006 46 21:35 1:10 13226 43541 13197 | 43537 4.8 41 125 water PORT 9 9
5/28/2006 47 22:55 1:.05 13194 43537 13214 | 43536 45 42 125 water PORT 6 6
5/29/2006 48 0:10 1:10 13212 43537 13181 | 43534 4.6 42 125 water PORT 11 10
5/29/2006 49 1:30 1:20 13183 43537 13219 | 43532 4.7 42 140 deck PORT 12 9
5/29/2006 50 3:02 1:18 13196 43533 nk nk 4.7 42 140 deck PORT 95 10
5/29/2006 51 4:16 1:39 26211 43539 26213 | 43539 4.7 42 125 deck PORT 7.5 8
5/29/2006 52 6:05 1:10 26246 43547 26213 | 43539 4.8 40 125 water PORT 9 9
5/29/2006 53 7:25 1:13 26249 43545 13253 | 43545 4.8 42 125 water PORT 10 9 lookin for new area
5/29/2006 54 8:50 1:10 13252 43548 13260 | 43555 4.8 39 125 rail PORT 14 12
5/29/2006 55 10:10 1:10 13259 43554 13257 | 43552 4.8 38 125 rail PORT 1 1
5/29/2006 56 11:30 1:15 13257 43549 13258 | 43547 4.8 39 125 rail PORT 6 13
5/29/2006 57 12:57 1:23 13260 43546 13261 | 43551 4.8 39 125 rail PORT 14 1
5/29/2006 58 14:30 1:15 13260 43553 13261 | 43553 4.8 39 125 rail PORT 12 10
5/29/2006 59 15:55 1:25 13259 43555 13251 | 43562 4.6 38 125 rail PORT 14 1
5/29/2006 60 17:30 1:20 13251 43560 13250 | 43562 4.6 38 125 rail PORT 12 10
5/29/2006 61 19:05 1:20 13754 43557 1326 43554 4.7 37 125 rail PORT 105 | 10.5
5/29/2006 62 20:40 1:20 13261 43551 4058 6720 4.7 38 125 rail PORT 14 13
5/29/2006 63 22:15 1:15 4059 6770 4058 6720 4.6 40 125 rail PORT 10.50| 11.00
5/30/2006 64 0:40 0:20 4059 6721 40 67 4.6 40 125 rail PORT 3 1
5/30/2006 65 1:12 1:20 nk nk nk nk 4.8 39 125 rail PORT 3 1
5/30/2006 66 2:45 nk nk nk nk nk 4.8 39 125 rail PORT 3 4 hung bad
5/30/2006 67 3:30 117 nk nk nk nk 4.8 39 125 rail PORT 9 9
5/30/2006 68 5:00 1:20 nk nk 13250 | 43550 4.8 39 125 rail PORT 11 9
5/30/2006 69 6:30 1:20 nk nk 13274 | 43550 4.8 39 125 rail PORT 9 9
5/30/2006 70 8:05 1:10 13271 43551 13261 | 43550 4.7 38 125 rail PORT 10 10
5/30/2006 71 9:25 1:00 13260 43554 13760 | 43551 4.6 38 125 rail PORT 6 8
5/30/2006 72 10:35 1:00 13261 43553 13766 | 43542 4.7 39 125 rail PORT 11 8
5/30/2006 73 11:50 1:00 13265 43545 13249 | 43572 4.8 40 125 rail PORT 1 7 bad tow on port, dump chain hiung on teeth
5/30/2006 74 13:00 1:05 13254 43571 13284 | 43566 4.7 33 125 rail PORT 9 85
5/30/2006 75 14:15 1:00 13286 43567 13 43 45 33 125 rail PORT 7 7
5/30/2006 76 15:30 1:00 13307 43576 13284 | 43566 nk 34 125 deck PORT 8 9
5/30/2006 77 16:42 1:00 13284 42566 13566 | 43575 4.8 34 125 deck PORT 9 8
5/30/2006 78 17:50 0:50 13307 43574 13288 | 43568 4.8 33 125 deck PORT 7 7
5/30/2006 79 18:50 1:00 13288 43568 13313 | 43577 4.8 34 125 water PORT 10 7
5/30/2006 80 20:00 1:00 13312 43577 13 43 4.8 33 125 water PORT 11 9
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Appendix Table 2.3.

Bridge Data Log

F/V Celtic 206-2

Time Tow Time Start Position End Position Speed | Depth | Wire Out | Experimental Catch (bu)
Date  Tow Start(24hr) Hour:Min  LORAN [LORAN Knots Fethoms F| athoms Dredge Port Sthd Comments
5/30/2006 81 21:10 1:05 13201 43569 13315 | 43579 4.8 34 125 water PORT nk 9 twine top hung on port side
5/30/2006 82 22:23 0:42 13314 43580 13293 | 43569 48 34 125 water PORT 85 | 75
5/30/2006 83 23:35 1:05 13296 43569 13285 | 43565 48 34 125 water PORT 11 8
5/31/2006 84 0:50 1:10 13288 43565 13295 = 43575 4.8 35 125 deck PORT 9 9 sw eep off on port side
5/31/2006 85 2:10 1:05 13296 43573 13287 | 43567 4.7 35 125 deck PORT 85 | 85
5/31/2006 86 3:25 1:00 13288 43507 13310 | 43577 4.7 35 125 deck PORT 85 7
5/31/2006 87 4:45 1:00 13308 43577 13285 | 43566 4.7 33 125 deck PORT 8 8
5/31/2006 88 5:55 1:05 13287 43565 13309 | 43575 4.7 35 125 deck PORT 10 8
5/31/2006 89 7:10 1:05 13308 43575 13 43 4.7 33 125 deck PORT 10 8
5/31/2006 90 8:25 1:00 13281 43566 13288 | 43570 48 34 125 deck PORT 10 8
5/31/2006 91 9:35 1:00 13290 43570 13288 | 43569 47 34 125 deck PORT 2 1
5/31/2006 92 10:46 1:00 13286 43568 13215 | 43570 47 34 125 deck PORT 85 | 85
5/31/2006 93 11:55 1:00 13295 43573 13296 | 43522 47 34 125 deck PORT 11 9
5/31/2006 94 13:00 1:00 13294 43573 13297 | 43573 4.7 34 125 deck PORT 12 | 10
5/31/2006 95 14:10 1:20 13297 43573 13320 | 43574 48 34 125 deck PORT 95 | 85
5/31/2006 96 15:40 1:05 13298 43574 13292 | 43569 @ 4.84.7 34 125 deck PORT 95 | 85
5/31/2006 97 16:54 1:06 13295 43571 13287 | 43568 47 34 125 deck PORT 9 9
5/31/2006 98 18:15 1:15 13290 43568 13292 | 43569 47 34 125 deck PORT 10 | 10
5/31/2006 99 19:40 1:00 13295 43571 13292 | 43577 45 34 125 deck PORT 9 75
5/31/2006 100 20:50 1:15 13294 43576 13293 = 43572 4.7 34 125 deck PORT 14 9 starboard twine top hung on frame
5/31/2006 101 22:15 1.07 13291 43572 13295 | 43573 4.7 34 125 deck PORT 2 1
5/31/2006 102 23:30 1.02 13294 43573 13288 | 43570 48 34 125 deck PORT 10 8
6/1/2006 = 103 0:43 1:00 13288 43570 13294 | 43573 48 34 125 deck PORT 10 | 10
6/1/2006 = 104 1:53 1:00 13294 43573 13291 | 43571 48 34 125 deck PORT 11 8
6/1/2006 = 105 3:00 1:05 13293 43572 13289 | 43570 48 34 125 deck PORT 10 | 85
6/1/2006 = 106 4:15 1:00 13291 43570 13291 | 43571 48 34 125 deck PORT 9 8
6/1/2006 = 107 5:25 1:10 13290 43571 13296 | 43572 48 34 125 deck PORT 9 8
6/1/2006 = 108 6:45 1:05 13294 43571 13303 | 43570 48 34 125 deck PORT 11 | 10
twine top on port side caught on teeth, did not
6/1/2006 = 109 8:00 1:00 13306 43570 13337 | 43570 4.7 34 125 deck PORT 0 8 fish
crew noticed that fish and scallops on port side
are being split in half, the teeth are getting thin,
there has also been a lot lot less trash on the
6/1/2006 = 110 9:15 1:05 13335 43570 13304 | 43568 47 32 125 deck PORT 12 | 82 port than on the starboard
6/1/2006 = 111 10:35 1:00 13308 43569 13335 | 43570 47 34 125 deck PORT 85 8
6/1/2006 = 112 11:47 1.04 13334 43591 13305 | 43569 45 33 120 rail PORT 8 8
6/1/2006 = 113 13:00 1:15 13307 43568 13305 | 43567 48 34 120 rail PORT 10 | 95
6/1/2006 = 114 14:25 1:05 13301 43567 13189 | 43567 4.7 34 120 rail PORT 6 10
6/1/2006 = 115 16:45 1:00 13276 43572 13298 | 43575 48 34 125 STARBOARD 9 9 switched dredge sides, switched w atches
6/1/2006 = 116 17:35 0:56 13295 43575 13275 | 43566 48 34 125 STARBOARD 7 7.5
6/1/2006 = 117 19:00 1:00 13274 43565 13298 | 43571 48 34 125 STARBOARD 7 9
6/1/2006 = 118 20:05 1:05 13286 43570 13293 | 43574 48 34 125 STARBOARD & 11 & 11
6/1/2006 = 119 21:23 1:.07 13288 43572 13292 | 43576 48 34 125 STARBOARD | 10 9
6/1/2006 = 120 22:40 1:05 13790 43576 13297 | 43575 48 34 125 STARBOARD 9 10
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Appendix Table 2.4.

Bridge Data Log

F/V Celtic 206-2

Time Tow Time Start Position End Position Speed  Depth | Wire Out |Experimental Catch (bu)
Date |Tow [Start (24 hr) | Hour:Min LORAN |.ORAN Knots Fethoms F  athoms Dredge Port  Stbd Comments
6/1/2006 | 121 23:54 1:06 13295 43575 13288 | 43570 4.7 34 125deck | STARBOARD & 10 8
6/2/2006 | 122 110 0:55 13289 43569 13319 | 43552 4.7 35 125 rail STARBOARD 8 9
6/2/2006 | 123 2:20 0:55 13325 43551 13392 | 43551 45 35 120 rail STARBOARD 7 8
6/2/2006 | 124 3:30 0:54 13350 43553 13329 | 43570 45 35 125deck | STARBOARD @ 75 75
6/2/2006 | 125 4:35 0:55 13332 43568 13358 | 43544 4.6 36 125deck | STARBOARD 6 75
6/2/2006 | 126 5:45 1.05 13354 43546 13321 | 43552 4.6 36 125deck | STARBOARD 8 11
6/2/2006 | 127 7:00 1:00 13318 43552 13326 | 43552 4.6 36 125deck | STARBOARD & 85 9
6/2/2006 | 128 8:10 1:00 13324 43553 13348 | 43548 4.7 36 125deck | STARBOARD 7 8
6/2/2006 | 129 9:20 0:50 13348 43548 13318 | 43559 4.7 36 125 STARBOARD 6 85
6/2/2006 | 130 10:20 0:50 13316 43561 13312 | 43556 4.7 36 125 STARBOARD 6 6.5
6/2/2006 | 131 11:20 1:00 13308 43559 13305 | 43563 4.8 36 125 STARBOARD 6 7
6/2/2006 | 132 12:30 1:00 13301 43565 13277 | 43569 4.8 33 125 STARBOARD 8 8
6/2/2006 | 133 13:40 1:00 13278 43567 13279 | 43572 4.8 33 125 STARBOARD 7 9
6/2/2006 | 134 14:50 1:17 13280 43572 13 43 4.8 33 125 STARBOARD | 105 45 club stick hung up
6/2/2006 | 135 16:15 1:10 13301 43534 13331 | 43517 4.7 41 125 rail STARBOARD @ 12 8 lots of dragger around
6/2/2006 | 136 17:35 1:20 13328 43517 13327 | 43519 4.9 42 140deck | STARBOARD & 85 6
6/2/2006 | 137 19:05 1:15 13325 43520 13350 | 43516 4.7 41 125water = STARBOARD 8 6 twine top
6/2/2006 | 138 20:33 1:00 13385 43514 13387 | 43498 4.8 40 125water = STARBOARD @ 45 2 holes in starboard bag
6/2/2006 | 139 21:50 1:00 13391 43498 13421 | 43404 4.7 38 125water = STARBOARD
6/2/2006 | 140 23:05 1:15 13417 43493 13461 | 43490 4.7 37 125water = STARBOARD 6 7 rain
6/3/2006 | 141 0:30 1:10 13463 43494 13494 | 43502 4.8 39 125deck | STARBOARD & 10 11
6/3/2006 | 142 1:50 1:10 13494 43502 13488 | 43501 4.8 39 125deck | STARBOARD 8 10
6/3/2006 | 143 3:08 1.07 13486 43502 13493 | 43502 4.8 39 125deck | STARBOARD & 85 9
6/3/2006 | 144 4:25 1:10 13492 43505 13483 | 43510 4.8 38 125 rail STARBOARD 8 12
6/3/2006 | 145 5:45 1:15 13484 43509 13487 | 43497 4.8 37 125 rail STARBOARD 8 10
6/3/2006 | 146 7:10 1:15 13446 43507 13 43 47 38 125 rail STARBOARD ' 85 10 off watch
6/3/2006 | 147 8:35 1.05 13464 43509 13483 | 43500 4.7 38 125 rail STARBOARD 7 8 off watch
6/3/2006 | 148 9:50 1.05 13483 43501 13493 | 43503 4.6 38 125 rail STARBOARD 8 8 off watch
6/3/2006 | 149 11:10 1:10 13490 43504 13492 | 43498 4.7 38 125 rail STARBOARD 8 7 off watch
6/3/2006 | 150 12:30 1:10 13490 43501 13489 | 43502 4.8 39 125 rail STARBOARD 6 7 off watch
6/3/2006 | 151 13:55 1.03 13498 43502 13484 | 43507 4.8 39 125 rail STARBOARD 8 9
6/3/2006 | 152 15:10 1:10 13485 43506 13463 | 43492 4.7 38 125 rail STARBOARD 8 10
6/3/2006 | 153 16:33 1:10 13462 43493 13486 | 43503 4.8 38 125deck | STARBOARD 8 8
6/3/2006 | 154 17:55 1:.05 13484 43503 13491 | 43502 4.8 38 125deck | STARBOARD 8 9
6/3/2006 | 155 19:08 1.07 13490 43504 13487 | 43506 4.8 38 125deck | STARBOARD 8 10 off watch
6/3/2006 | 156 20:22 1:15 13483 43509 13487 | 43508 4.8 38 125deck | STARBOARD 9 11 off watch
6/3/2006 | 157 21:50 1:15 13487 43509 13490 | 43499 4.8 38 125deck | STARBOARD @ 82 95
6/3/2006 | 158 23:15 1:10 13490 43500 13484 | 43506 4.8 40 125deck | STARBOARD 8 8
6/4/2006 | 159 0:35 1:10 43485 43504 13481 | 43484 4.7 40 125deck | STARBOARD & 10 10
6/4/2006 | 160 1:55 1:20 13403 43486 13480 | 43484 45 40 125deck | STARBOARD @ 105 105
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Appendix Table 2.5.

Bridge Data Log

F/V Celtic 206-2

Time Tow Time Start Position End Position Speed | Depth | Wire Out  Experimental Catch (bu)
Date  Tow Start (24 hr) = Hour:Min LORAN |.ORAN Knots Fethoms athoms Dredge Port  Sthd Comments
6/4/2006 =161 3:25 0:50 13479 43486 13486 = 43505 4.7 42 125deck = STARBOARD 8 8
6/4/2006 =162 4:30 110 13485 43504 13482 | 43488 4.8 38 125 gallows  STARBOARD 10 8
6/4/2006 =163 5:50 110 13480 43492 13512 | 43499 4.7 40 125 gallows  STARBOARD 9 75
6/4/2006 =164 7:10 110 13511 43494 13483 | 43505 45 40 125 rail STARBOARD | 6.5 9 inc. take of a pilot w hale
6/4/2006 = 165 8:30 110 13482 43502 13473 | 43494 4.8 38 125stern = STARBOARD 8 8
6/4/2006 =166 9:50 110 13470 43497 13474 | 43494 4.8 39 125stern = STARBOARD 9 10 rain
6/4/2006 = 167 11:10 1:.05 13471 43498 13478 | 43489 4.8 39 125stern = STARBOARD | 7.5 9
6/4/2006 =168 12:25 nk 13476 43492 13478 | 43493 4.8 39 125stern = STARBOARD 9 11
6/4/2006 = 169 nk nk 13478 43495 13476 43498 4.8 39 125 stern = STARBOARD 10 | 125 fixed gear, shoes, and other gear work
6/4/2006 = 170 nk nk 13463 43509 13418 @ 43574 4.8 39 125stern = STARBOARD | 85 12
6/4/2006 171 18:00 1:15 13418 43525 13457 | 43512 4.7 35 125deck = STARBOARD 8 10
6/4/2006 =172 19:27 1:13 13454 43512 13414 | 43527 4.8 37 125deck = STARBOARD 8 9.5
6/4/2006 =173 20:50 1:20 13416 43526 13459 | 43512 4.7 36 120 water = STARBOARD 9 | 105
sweep was off on starb. Side, did not fish right

6/4/2006 =174 22:20 0:10 13459 43511 13420 = 43524 45 38 120 rail STARBOARD 8 75
6/4/2006 = 175 23:50 1.04 13424 43521 13458 | 43511 4.8 37 125deck = STARBOARD 7 75
6/5/2006 =176 1:.00 0:10 13457 43511 13420 = 43526 4.8 37 125deck = STARBOARD 7 | 105
6/5/2006 @177 2:20 110 13418 43526 13440 = 43515 4.8 37 125deck = STARBOARD | 6.5 8
6/5/2006 @178 3:40 1:15 13440 43515 13433 | 43520 4.8 37 125deck = STARBOARD 8 | 105
6/5/2006 @ 179 5:05 1:15 13433 13520 13440 @ 43517 4.8 37 125deck = STARBOARD | 85 10 steaming to bottomof channel
6/5/2006 = 180 6:30 1:15 13440 43515 13430 @ 43521 4.8 37 125deck = STARBOARD 10 9
6/5/2006 =181 8:00 1:15 13426 43522 13447 = 43514 4.6 38 120 rail STARBOARD 8 8
6/5/2006 =182 14:15 1:.05 13721 43492 13712 | 43487 4.6 34 125 gallows  STARBOARD | 85 | 10
6/5/2006 =183 15:30 1.00 13713 43488 13742 | 43495 nk nk 125 gallows  STARBOARD 8 11
6/5/2006 184 16:40 1.00 13741 43496 13736 = 43494 4.8 35 120 deck = STARBOARD 4 8
6/5/2006 =185 17:50 1.00 13734 43495 13708 | 43487 4.8 38 125 gallows  STARBOARD 6 10
6/5/2006 =186 19:00 0:00 13708 43487 13734 | 43492 4.3 35 120 stern = STARBOARD 9 12
6/5/2006 @187 20:10 1.00 13731 43494 13708 | 43486 4.3 38 120 stern = STARBOARD 7 6
6/5/2006 @188 21:20 1.00 13709 43487 13734 | 43493 4.3 34 120 stern = STARBOARD 7 10
6/5/2006 = 189 22:30 1.00 13735 43493 13725 | 43474 4.7 34 120 stern = STARBOARD 7 10
6/5/2006 = 190 23:41 1:.01 13725 43475 13715 | 43504 4.7 32 120 water = STARBOARD | 95 @ 10
6/6/2006 = 191 0:55 1.00 13715 43502 13726 = 43472 45 33 120 water = STARBOARD 11 7
6/6/2006 = 192 2:10 1.00 13728 43474 13716 = 43503 4.7 33 120water = STARBOARD & 9.5 7
6/6/2006 = 193 3:20 1:.05 13716 43502 13705 | 43474 45 33 120 water = STARBOARD 10 | 105
6/6/2006 194 4:35 1:.05 13725 43476 13913 = 43506 4.6 33 120 rail STARBOARD | 9.5 7
6/6/2006 = 195 5:50 1:.05 13713 43506 13 43 4.7 33 120 rail STARBOARD 8 8
6/6/2006 = 196 7:05 1.00 nk nk 13715 | 43500 4.8 33 120 rail STARBOARD | 85 | 10
6/6/2006 = 197 8:15 1:10 13714 43506 13725 | 43473 4.8 33 120 rail STARBOARD 6 6
6/6/2006 = 198 9:35 1.00 13725 43474 13716 = 43500 4.8 33 120 rail STARBOARD 8 10
6/6/2006 = 199 10:47 1:.03 13710 43502 13721 | 43486 4.8 33 120 rail STARBOARD 5 6
6/6/2006 = 200 12:00 0:55 13721 43486 13714 | 43509 4.8 33 120 rail STARBOARD 7 8
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Appendix Table 2.6.

Bridge Data Log

F/V Celtic 206-2

Time Tow Time Start Position End Position Speed | Depth | Wire Out  Experimental Catch (bu)
Date |Tow |[Start (24 hr) = Hour:Min LORAN |.ORAN Knots Fethoms F| athoms Dredge Port Stbd Comments

6/6/2006 | 201 13:05 1:05 13715 43508 13722 | 43479 4.8 33 120 rail STARBOARD 8 7
6/6/2006 | 202 14:18 1:00 13722 43478 13715 | 43509 4.8 33 120 rail STARBOARD 7 7
6/6/2006 | 203 15:27 1.03 13715 43503 13727 | 43477 4.7 33 120 rail STARBOARD | 95 105
6/6/2006 | 204 16:45 1:00 13733 43478 13723 | 43486 4.7 35 120 rail STARBOARD 6 7
6/6/2006 | 205 18:00 1:00 13727 43486 13760 | 43474 4.7 34 120 rail STARBOARD 5 7
6/6/2006 | 206 19:10 1:05 13763 43474 13735 | 43484 48 36 120 rail STARBOARD 5 7
6/6/2006 | 207 20:25 1:00 13751 43484 13699 | 43498 47 33 120 rail STARBOARD 7 7
6/6/2006 | 208 21:35 1:05 13701 43497 13904 | 43505 48 34 120 rail STARBOARD 6 6
6/6/2006 | 209 22:50 0:55 13707 43503 13 nk 4.7 34 120 rail STARBOARD | nk | nk
6/7/2006 | 210 0:22 nk 13720 43493 nk 43 4.7 34 120 rail STARBOARD 8 6
6/7/2006 | 211 0:25 1:10 13724 43491 13721 | 43490 4.7 34 120stern = STARBOARD 8 8
6/7/2006 | 212 1:45 1:15 13723 43488 13722 | 43490 4.7 34 120stern = STARBOARD | 10 & 11
6/7/2006 | 213 3:10 1:20 13727 43489 13718 | 43490 47 34 120 STARBOARD 9 11
6/7/2006 | 214 4:40 1:20 13720 43490 13 43 47 34 120 STARBOARD 7 9
6/7/2006 | 215 6:10 1:20 13719 43491 13718 | 43490 47 34 120 STARBOARD 8 8
6/7/2006 | 216 7:40 1:10 13721 43490 13 43 45 34 120 STARBOARD 8 8
6/7/2006 | 217 9:02 1:15 13939 43496 13 43 4.6 34 120 rail STARBOARD 6 8
6/7/2006 | 218 10:30 1:00 13724 43493 13726 | 43507 4.7 33 120 STARBOARD 6 8
6/7/2006 | 219 11:43 1:.02 13729 43508 13717 | 43503 4.7 35 125 gallows  STARBOARD 6 7
6/7/2006 | 220 12:55 0:45 13721 43504 13724 | 43479 46 34 120 rail STARBOARD 9 8
6/7/2006 | 221 14:20 1:00 13724 43480 13715 | 43508 47 33 120 rail STARBOARD 8 8 big swell
6/7/2006 | 222 15:40 1:10 13718 43511 13724 | 43491 47 35 120 rail STARBOARD 6 7
6/7/2006 | 223 17:00 0:55 13727 43493 13724 | 43492 4.7 34 120 rail STARBOARD 6 6
6/7/2006 | 224 18:05 1:10 13728 43493 13 43 4.7 34 120 rail STARBOARD 7 9
6/7/2006 | 225 19:24 1:16 13737 43492 13742 | 43495 45 34 120 rail STARBOARD 6 6
6/7/2006 | 226 20:50 1:10 13737 43496 13 43 4.6 34 120 rail STARBOARD 4 5
6/7/2006 | 227 22:10 1:10 13737 43493 13706 | 43482 47 34 120 rail STARBOARD 6 7
6/7/2006 | 228 23:30 1:00 13706 43479 13724 | 43473 47 32 120 rail STARBOARD 3 3
6/8/2006 | 229 0:50 1:00 13724 43473 13723 | 43482 47 33 120 rail STARBOARD 6 6
6/8/2006 | 230 2:10 1:05 13726 43479 13721 | 43483 46 34 120 rail STARBOARD 9 10
6/8/2006 | 231 3:25 1:15 13723 43480 13720 | 43485 4.6 33 120deck | STARBOARD 7 9
6/8/2006 | 232 4:30 1:00 13719 43487 13721 | 43481 4.7 34 120 rail STARBOARD 8 7
6/8/2006 | 233 6:00 1:10 13722 43484 13719 | 43483 45 33 120 rail STARBOARD 9 85
6/8/2006 | 234 7:20 1:20 13721 43485 13719 | 43485 45 33 120 rail STARBOARD 9 12
6/8/2006 | 235 8:50 1:20 13719 43486 13722 | 43489 45 33 120 rail STARBOARD &= 10 & 11
6/8/2006 | 236 10:20 1:10 13723 43486 13719 | 43478 45 33 120 rail STARBOARD 6 7
6/8/2006 | 237 11:40 1:20 13719 43481 13 43 45 33 120 rail STARBOARD 8 8
6/8/2006 | 238 1:10 1:20 13721 43481 13713 | 43513 4.6 33 120 rail STARBOARD 8 8
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Appendix Table 3.

Bridge Data Log

F/V Westport 206-1

Time Tow Time Start Position End Position Speed Depth Wire Out [=perimental Catch (bu)
Date Tow Start (24 hr) Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) l-ongitude (dd) Knots Fathoms Fathoms redge Port Stbd Comments
8/1/2006 1 12:25 0:52 ¥ 4100916 |  6717.142 4100.46 T 6712.381 4.6 39.9 140d PORT 38 33
8/1/2006 2 13:28 1:02 4100.44 6711.64 4100.54 6705.60 4.1 41 140d PORT 11.3 14
8/1/2006 3 14:43 1:00 4100.37 6704.93 4100.59 6658.94 4.1 41 140 PORT 47 48
8/1/2006 4 16:35 1:20 4100.57 6652.78 4102.66 6646.58 4.1 41 140 PORT 20 15 steamed to new grounds betw een 3 and 4
8/1/2006 5 20:21 0:39 4113.92 6628.98 4114.56 6628.46 4.1 51 155 PORT 19 25 turn around tow
8/1/2006| 6 21:15 1:02 4114.53 6628.46 4114.22 6628.68 4.0 51 165 PORT 28 | 30
8/1/2006| 7 23:12 1:21 4113.88 6628.63 4120.09 6628.12 4.3 51 165 PORT 40 @ 18
8/2/2006 8 0:48 1:22 4120.11 6627.97 4120.36 6627.62 4.0 53 165 PORT 20 35 lobster gear on port side
8/2/2006 9 5:05 1:22 4120.80 6628.14 4119.21 6627.99 4.0 50.8 150 PORT 23 | 25 | trouble setting experimental dredge, wouldn't flare
8/2/2006 10 8:17 1:06 4119.08 6629.26 4118.20 6627.63 4.1 51 165 PORT 33 51
8/2/2006 K 11 9:37 1:26 4118.03 6627.25 4118.08 6627.57 4.2 52 165 PORT 45 46
8/2/2006 12 13:11 1:24 4117.58 6628.45 4117.95 6627.67 4.1 52 165 PORT 28 | 39
8/2/2006 13 16:30 1:15 4118.02 6627.23 4121.08 6628.99 4.0 53.2 165 PORT 32 | 46 load of starfish on starb. Side, more than on port
8/2/2006 K 14 18:43 1:33 4116.30 6628.11 4117.20 6227.76 4.0 51.9 165 PORT 28 nk bad tow on port side, clubstick caught on teeth
8/2/2006 15 21:48 1:00 4116.06 6627.41 4117.24 6627.74 4.0 52.7 165 PORT nk 37 bad tow on port side, bag caught on teeth
8/2/2006 K 16 23:00 1:25 4117.45 6627.48 4116.36 6627.96 4.5 52.6 165 PORT 24 30
8/3/2006 17 1:48 1:21 4116.69 6628.40 4118.51 6628.30 4.1 52 165 PORT 38 44
8/3/2006 18 3:22 1:17 4118.66 6628.24 4117.22 6627.34 4.2 52 165 PORT 47 36
8/3/2006 19 7:20 1:20 4117.98 6627.01 4119.02 6628.21 4.2 52 165 PORT 34 36
8/3/2006 20 10:55 1:28 4117.42 6628.45 4119.26 6628.03 4.5 52 165 PORT 44 48
8/3/2006 & 21 13:55 1:10 4119.17 6628.12 4119.22 6627.84 4.6 52.5 165 PORT 43 | 51
8/3/2006 K 22 16:45 1:07 4118.89 6627.43 4120.92 6628.99 4.0 52.8 165 PORT 32 41
8/3/2006 K 23 20:38 1:13 4119.69 6627.66 4120.17 6628.88 4.3 52 165 PORT 41 39
8/3/2006 24 22:04 1:10 4119.92 6628.86 4121.16 6629.01 4.0 52 165 PORT 40 @ 47 large boulder on port side
8/4/2006 25 2:04 0:32 4125.52 6633.58 4127.85 6633.75 4.0 52 165 PORT 10 nk just tow ed one dredge, port side
8/4/2006 26 2:50 0:35 4128.21 6634.42 4128.35 6634.67 4.0 52 165 PORT nk 7
8/4/2006 27 5:17 1:13 4120.83 6628.44 4121.11 6629.11 4.0 52 165 PORT 37 42
8/4/2006 28 8:26 1:12 4120.70 6627.94 4112.69 6628.69 4.1 52 165 PORT 42 10 bad, starb side hung up
8/4/2006 29 9:50 1:21 4121.55 6628.62 4120.20 6628.91 4.3 52 165 PORT 42 31
8/4/2006 30 12:54 1:05 4119.72 6628.48 4118.08 6627.51 4.2 52 165 PORT 39 15 both sides hung up
8/4/2006 31 14:13 nk 4118.00 6627.83 4118.78 6627.67 4.5 53 165 PORT 55 45
busted rock chain on port side, busted sw eep on

8/4/2006 32 16:50 1:10 4119.00 6627.90 4120.25 6628.74 45 51 165 PORT 33 | nk starboard
8/4/2006 33 22:03 1:01 4119.32 6628.99 4119.07 6628.67 4.5 51 165 PORT 27 47 rain
8/4/2006 34 0:32 0:58 4119.15 6628.66 4118.60 6629.03 45 51 165 PORT 23 | 24 starfish
8/5/2007 35 3:31 1:04 4118.53 6628.45 4118.18 6627.71 4.5 51 165 PORT 37 44
8/5/2007 36 4:48 1:25 4118.29 6627.78 4117.68 6627.55 4.5 51 165 PORT 42 40
8/5/2007 37 8:50 null 4118.21 6628.23 null null 45 null 165 PORT null | null busted winches, headed back early
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Appendix Table 4.1. Bridge Data Log F/V Westport 206-2

Time Tow Time Start Position End Position Speed | Depth Wire Out [Eperimental | Catch (bu)

Date Tow Start (24 hr) | Hour:Min Latitude (dd) Longitude (dd) |Latitude (dd) longitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
9/15/2006 1 6:02 0:45 4102.95 6715.94 4104.88 6712.38 4.7 38 125 PORT 15 17 | port = experimental dredge, starboard = standard NB dredge
9/15/2006 | 2 6:57 0:44 4105.11 6711.82 4106.73 6709.62 5.1 36 125 PORT 7 9
9/15/2006| 3 7:44 0:57 4106.61 6709.53 4109.08 6706.25 5.0 36 120 PORT 10 13
9/15/2006 | 4 8:49 0:58 4109.09 6705.89 4109.13 6706.19 4.5 36 130/120 PORT 45 125
9/15/2006| 5 9:55 1:00 4109.21 6706.13 4106.97 6708.18 4.0 36 115 PORT 115 18
9/15/2006| 6 11:05 1:17 4106.92 6708.40 4107.40 6707.93 4.4 36 110 PORT 9 9.5
9/15/2006 | 7 12:27 1:03 4107.42 6708.00 4107.63 6708.12 3.7 36 120 PORT 75 | 115
9/15/2006 | 8 13:45 1:00 4107.63 6708.33 4104.94 6711.86 3.7 36 120 PORT 11 13
9/15/2006 | 9 14:55 1:12 4105.21 6711.91 4103.93 6714.15 4.7 36 120 PORT 12 16
9/15/2006 | 10 16:15 0:50 4103.98 6714.15 nk nk 4.7 36 120 PORT 9.5 105
9/15/2006 | 11 17:17 0:52 4104.46 6712.97 4103.48 6714.29 4.6 36 130/120 PORT 9.5 105
9/15/2006 | 12 18:20 0:53 4103.47 6714.18 4102.89 6716.08 4.6 36 130/120 PORT 10.5 5 | stb club stick hung on twine top
9/15/2006 | 13 19:28 0:52 4102.79 6716.04 4102.96 6716.31 4.6 36 130/120 PORT 95 14
9/15/2006 | 14 20:32 0:55 4102.74 6716.15 4102.92 6716.24 4.6 37 130/120 PORT 5 17 |port side had lobster traw | tangled up
9/15/2006 | 15 21:40 0:57 4102.86 6716.17 4102.83 6716.32 4.6 38 130/120 PORT 12 19
9/15/2006 | 16 22:55 1:10 4102.63 6716.28 4102.61 6716.58 4.0 38 130/120 PORT 8 20
9/16/2006 | 17 0:13 1:12 4102.49 6716.98 4103.20 6716.29 4.0 38 130/120 PORT 13,5 18 starfish
9/16/207 = 18 1:40 1:10 4103.20 6716.57 4103.31 6716.48 4.3 38 130/120 PORT 15.5 23 | big bag of starfish
9/16/2006 | 19 3:02 1:10 4103.43 6716.81 4102.62 6717.25 4.3 38 130/120 PORT 145 14
9/16/2006 | 20 4:28 1:11 4102.57 6717.33 4101.75 6714.66 4.5 39 130/120 PORT 20 @ 20
9/16/2006 | 21 5:50 1:19 4101.85 6714.51 4102.11 6714.10 4.7 38 130/120 PORT 125 20
9/16/2006 | 22 7:21 1:13 4102.12 6713.92 4102.29 6713.19 4.7 37 130/120 PORT 11.5 20
9/16/2006 | 23 8:45 1:00 4102.21 6713.24 4102.26 6713.48 4.7 37 130/120 PORT 135 18
9/16/2006 | 24 10:09 1:16 4102.30 6713.55 4102.03 6713.93 4.7 37 130/120 PORT 13 | 195
9/16/2006 | 25 11:36 1:13 4101.92 6713.90 4101.93 6713.79 4.7 37 130/120 PORT 17 16
9/16/2006 | 26 13:01 1:03 4101.87 6713.82 4102.31 6713.67 4.7 37 130/120 PORT 12 16
9/16/2006 | 27 14:16 1:01 4102.29 6713.70 4102.82 6713.18 4.7 37 130/120 PORT nk | 16 backjob
9/16/2006 | 28 15:28 1:08 4102.88 6713.18 4101.88 6714.29 4.7 37 130/120 PORT 13 15
9/16/2006 | 29 16:47 1:18 4101.96 6714.33 4101.98 6714.53 4.7 37 130/120 PORT 18 20 turn on port dredge
9/16/2006 | 30 18:16 1:33 4101.93 6714.46 4101.87 6714.31 5.0 39 130/120 PORT 9 9
9/16/2006 | 31 19:55 1:21 4101.61 6714.37 4101.59 6714.66 4.9 39 130/120 PORT 145 19
9/16/2006 | 32 21:30 1:23 4101.49 6714.55 4101.49 6714.45 4.8 39 130/120 PORT 155 20
9/16/2006 | 33 23:01 1:14 4100.61 6714.47 4100.83 6714.09 4.5 40 130/120 PORT 13 | 145
9/17/2006 | 34 0:26 1:09 4102.55 6714.11 4102.55 6714.15 4.6 37 130/120 PORT 13 17
9/17/2006 | 35 1:47 1:10 4101.85 6714.22 4101.85 6714.39 4.5 37 130/120 PORT 13 14
9/17/2006 | 36 3:09 1:14 4102.13 6714.47 4102.13 6714.47 4.6 37 130/120 PORT 14 17
9/17/2006 | 37 4:35 1:11 4102.00 6714.58 4102.00 6714.29 4.6 37 130/120 PORT 13 16
9/17/2006 | 38 5:58 1:13 4102.31 6714.25 4102.31 6713.87 4.5 38 130/120 PORT 15 17
9/17/2006 | 39 7:24 1:11 4102.36 6713.87 4102.36 6709.75 4.5 38 130/120 PORT 13 17
9/17/2006 | 40 8:47 1:18 4102.96 6709.03 4102.96 6708.05 4.5 38 135/130 PORT 7 2 | drags crossed
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Appendix Table 4.2.

Bridge Data Log

F/V Westport 206-2

Time Tow Time Start Position End Position Speed | Depth Wire Out [Experimental | Catch (bu)
Date Tow Start (24 hr) Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) _ongitude (dd) Knots Fethoms Falthoms Dredge Po rt |Stbd Comments
9/17/2006 81 19:29 1:21 4108.49 6707.50 4103.78 6711.51 4.3 36 110/120 PORT 17 15
9/17/2006 82 21:02 1:11 4103.50 6711.89 4104.53 6711.71 4.3 36 110/120 PORT 16 @ 16.5
9/17/2006 83 22:24 1:11 4104.48 6711.26 4103.97 6711.41 4.3 36 110/120 PORT 18 18
9/17/2006 84 23:45 1:23 4104.25 6710.92 4108.61 6706.33 3.8 36 110/120 PORT 19 19
9/18/2006 85 1:19 1:21 4108.43 6706.56 4103.88 6711.11 3.8 36 110/120 PORT 12 18
9/18/2006 86 2:54 1:28 4103.79 6711.11 4108.53 6706.46 3.8 36 110/120 PORT 21 19
9/18/2006 87 4:33 1:21 4108.42 6706.71 4103.96 6710.98 4.5 36 110/120 PORT 17 19
9/18/2006 88 6:05 1:28 4104.11 6711.00 4108.56 6706.02 4.5 36 110/120 PORT 16 19
9/18/2006 89 7:45 1:23 4108.57 6706.21 4104.27 6710.87 4.5 36 110/120 PORT 18 19
9/18/2006 90 9:19 1:10 4104.37 6710.72 4108.81 6706.03 4.5 36 110/120 PORT 13 13
9/18/2006 91 10:49 1:27 4108.75 6706.20 4103.90 6710.94 4.5 36 110/120 PORT 20 21
9/18/2006 92 12:27 1:20 4104.07 6710.70 4108.32 6706.65 4.5 36 110/120 PORT 15 19
9/18/2006 93 13:58 nk 4108.06 6706.63 nk nk 4.5 36 110/120 PORT 15 18
9/18/2006 94 15:21 1:17 4104.05 6710.50 4107.85 6706.85 4.5 37 110/120 PORT 15 17 24 bags
9/18/2006 95 16:46 1:13 4108.00 6706.51 4111.71 6702.51 4.5 37 110/120 PORT 16 19 heading w est looking for yellow tail
9/18/2006 96 18:10 1:07 4112.05 6702.19 4115.70 6659.03 4.5 37 110/120 PORT 12 12
9/18/2006 97 nk nk nk nk nk nk 4 38 115/125 PORT 9 13
9/18/2006 98 nk nk nk nk 4117.74 6652.35 4 38 115/125 PORT 17 18 | jag of yellow tail
9/18/2006 99 23:31 0:07 4116.78 6652.36 4116.61 6652.53 4 41 115/125 PORT 10 13
9/19/2006 100 23:47 1:23 nk 6633.21 4115.80 6633.21 4 41 115/125 PORT 10 ' 16.5
9/19/2006 101 1:22 1:10 4115.77 6652.88 4119.54 6649.04 4.2 41 125/135 PORT 15 125
9/19/2006 102 2:45 1:23 4119.80 6649.14 4119.70 6649.14 4.2 41 125/135 PORT 17 16
9/19/2006 103 4:20 1:20 4119.87 6648.86 4119.70 6649.35 4.2 41 125/135 PORT 16 @ 20.5
9/19/2006 104 5:51 nk 4119.75 6649.84 nk nk 4.2 41 125/135 PORT 13 16
9/19/2006 105 7:22 1:17 4120.23 6649.27 4148.57 6648.57 4.2 41 125/135 PORT 10 11
9/19/2006 106 8:49 1:16 4121.29 6648.34 4119.99 6647.46 4.2 41 125/135 PORT 14 | 145
9/19/2006 107 10:15 1:13 4120.11 6647.74 4119.57 6646.53 4.2 41 125/135 PORT 10 13
9/19/2006 108 11:38 1:09 4119.69 6646.11 4118.66 6643.92 4 40 125/135 PORT 16 16 'monkey dung and shells
9/19/2006 109 12:58 1:11 4118.75 6643.84 4118.82 6644.40 4 40 125/135 PORT 14 | 14.5 monkey dung and shells
9/19/2006 110 14:20 1:10 4118.66 6644.45 4118.92 6647.72 4 40 125/135 PORT 11 115
9/19/2006 111 16:45 1:14 4122.10 6647.47 4119.42 6651.54 4 41 125/135 PORT 10 14
9/19/2006 112 18:12 1:08 4119.35 6651.81 4119.70 6651.60 4 41 125/135 PORT 11 11
9/19/2006 113 19:31 1:07 4119.76 6651.71 4119.68 6648.95 4 41 125/135 PORT 13 12
9/19/2006 114 20:50 1:09 4119.68 6649.17 4119.77 6649.44 4 41 125/135 PORT 9 13 sweep off port side
9/19/2006 115 22:13 1:07 4119.81 6649.50 4120.05 6649.39 4 41 125/135 PORT 105 11
9/19/2006 116 nk nk nk nk nk nk 4 40 125/135 PORT 12 12
9/20/2006 117 0:48 1:11 4123.54 6650.75 4123.65 6650.66 4 40 125/135 PORT 12 12 head out east tow ard hauge line
9/20/2006 118 2:10 1:05 4123.51 6650.53 4124.86 6646.23 4 43 130/140 PORT 8 11
9/20/2006 119 3:25 1:07 nk nk 4126.60 6640.90 4 45 140/150 PORT 11 12
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Appendix Table 4.3.

Bridge Data Log

F/V Westport 206-2

Time Tow Time Start Position End Position Speed | Depth Wire Out [Experimental | Catch (bu)
Date Tow Start (24 hr) Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) _ongitude (dd) Knots Fethoms Falthoms Dredge Po rt |Stbd Comments
9/20/2006 120 4:43 1:10 4126.70 6640.39 4128.05 6634.33 4 30 150 PORT 18 12
9/20/2006 121 6:07 1:11 4127.66 6637.91 4123.88 6630.02 4 50 150 PORT 29 23 | along hauge line
9/20/2006 122 7:30 1:07 4123.53 6629.72 4122.21 6628.98 4 52 150 PORT 235 30
9/20/2006 123 8:49 1:21 4122.81 6629.34 4126.90 6634.26 4 40 130/140 PORT 27 | 265
9/20/2006 124 11:03 1:21 4126.34 6641.50 4126.50 6640.33 4 40 130/140 PORT 12 13
9/20/2006 125 12:35 1:07 4126.44 6641.13 4124.23 6646.84 4 40 130/140 PORT 10 155
9/20/2006 126 14:00 1:11 4123.72 6647.00 4119.55 6649.83 4 40 130/140 PORT 8 14
9/20/2006 127 nk nk nk nk 4115.14 6654.52 4 40 130/140 PORT 4 9 |22 bags
9/20/2006 128 nk nk nk nk 4119.34 6652.69 4 40 130/140 PORT 7 12
9/20/2006 129 18:09 1:14 4119.76 6652.69 4119.92 6652.55 4 40 140/130 PORT 7 13
9/20/2006 130 19:35 0:59 4119.54 6653.05 4116.57 6656.56 4 40 140/130 PORT 3 10 |head back to west, trying longer wire, buttons in starb but not in port
9/20/2006 131 20:45 1:05 4116.44 6656.92 4112.40 6653.38 4.1 38 110/120 PORT 9 10 shorter wire
9/20/2006 132 22:00 1:08 4116.56 6657.53 4113.31 6601.48 3.8 37 110/120 PORT 13 11
9/21/2006 133 23:19 1:08 4112.99 6601.77 4111.12 6703.26 4.3 37 110/120 PORT 18 20
9/21/2006 134 0:41 1:13 4111.04 6703.28 4112.28 6702.53 4.3 37 110/120 PORT 18 20
9/21/2006 135 2:07 1:16 4112.15 6702.49 4112.24 6702.50 4.3 37 110/120 PORT 18 19
9/21/2006 136 3:34 1:09 4112.07 6702.56 4112.08 6702.79 3.9 37 110/120 PORT 15 18
9/21/2006 137 4:54 1:12 4111.85 6702.88 4112.08 6702.59 3.9 37 110/120 PORT 17 16
9/21/2006 138 6:17 1:08 4111.83 6702.73 4108.21 6706.29 4.5 37 110/120 PORT 15 16
9/21/2006 139 7:25 1:15 4108.21 6706.29 4112.52 6703.15 3.8 37.5 110/120 PORT 11 15 |tagged yellow tail
9/21/2006 140 8:50 1:20 4112.96 6702.80 4116.75 6757.62 3.8 38 110/120 PORT 11 15
9/21/2006 141 10:23 1:17 4117.03 6657.79 4117.16 6657.52 3.8 38 110/120 PORT 9 11
9/21/2006 142 11:55 1:20 4117.42 6656.76 4116.53 6657.30 3.8 38 110/120 PORT 11 12 |hole in port bag
9/21/2006 143 13:28 1:20 4116.56 6657.34 4112.74 6702.19 3.8 38 110/120 PORT nk nk
9/21/2006 144 14:58 1:22 4112.51 6702.24 4111.88 6702.85 3.8 38 110/120 PORT 12 17
9/21/2006 145 16:28 1:21 4111.91 6702.80 4112.50 6702.61 3.8 38 110/120 PORT 22 21
9/21/2006 146 18:01 1:18 4112.43 6702.61 4111.95 6702.78 3.8 38 110/120 PORT 16 17
9/21/2006 147 19:30 1:12 4111.98 6702.96 4111.97 6702.58 3.8 38 110/120 PORT 17 17
9/21/2006 148 20:52 1:09 4112.10 6702.68 4111.67 6702.76 3.8 38 110/120 PORT 12 145
9/21/2006 149 22:12 0:59 4111.84 6702.75 4111.54 6702.79 3.8 38 110/120 PORT 14 16
9/21/2006 150 23:22 1:14 4111.58 6702.82 4110.77 6703.20 3.8 38 110/120 PORT 12 14
9/22/2006 151 0:47 1:22 4110.87 6703.05 4111.46 6702.74 3.8 38 110/120 PORT 15 19 rougher w eather
9/22/2006 152 2:21 1:24 4111.35 6702.63 4111.43 6703.47 3.8 38 110/120 PORT 15 15
9/22/2006 153 4:00 1:25 4111.24 6703.50 4110.54 6704.01 3.8 38 110/120 PORT 15 13
9/22/2006 154 5:36 1:24 4110.40 6704.13 4110.10 6704.51 3.8 38 110/120 PORT 14 16
9/22/2006 155 7:13 1:18 4110.05 6704.77 4111.73 6702.88 3.8 38 110/120 PORT 15 185
9/22/2006 156 8:41 1:09 4111.71 6703.18 4111.78 6702.80 3.8 38 110/120 PORT 17 | 16.5
9/22/2006 157 10:01 1:13 4111.92 6702.80 4111.79 6702.74 3.8 38 110/120 PORT 16 16
9/22/2006 158 11:22 1:10 4111.94 6702.79 4111.55 6702.73 3.8 38 110/120 PORT 12 16 |slack set on port side
9/22/2006 159 12:46 1:05 4111.79 6702.74 4112.00 6702.62 3.8 38 110/120 PORT 13.5 16.5
9/22/2006 160 14:09 1:04 4112.16 6702.29 4111.51 6702.59 3.8 38 110/120 PORT 11 12
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Appendix Table 4.4. Bridge Data Log F/V Westport 206-2

Time Tow Time Start Position End Position Speed Depth Wire Out Eperimental | Catch (bu)
Date Tow Start (24 hr) = Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) longitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments

9/22/2006 161 15:22 1:13 4111.45 6702.60 4110.42 6704.17 4.5 37 110/120 PORT 10 12
9/22/2006 162 16:44 1:04 4110.31 6704.22 4108.42 6705.84 4.5 37 110/120 PORT 8.5 11
9/22/2006 163 18:00 1:03 4108.33 6705.97 4106.86 6708.57 4.1 36 110/120 PORT 8.5 8
9/22/2006 164 19:14 1:04 4106.82 6708.77 4104.77 6710.90 4.1 36 110/120 PORT 9 11
9/22/2006 165 20:28 1:09 4104.89 6710.96 4104.05 6711.62 4.1 36 110/120 PORT 13 14
9/22/2006 166 21:48 1:18 4104.17 6711.69 4103.99 6712.10 4 38 110/120 PORT 14 15
9/23/2006 167 23:19 1:01 4104.09 6712.28 4104.39 6711.81 4 38 110/120 PORT 12 13
9/23/2006 168 0:32 1:11 4104.33 6711.85 4103.93 6711.88 4 38 110/120 PORT 13 15
9/23/2006 169 1:54 1:16 4103.95 6711.85 4104.14 6711.31 4 38 110/120 PORT 17 | 20
9/23/2006 170 3:22 1:20 4103.99 6711.22 4103.93 6711.52 4 38 110/120 PORT 21 20
9/23/2006 171 nk nk 4103.78 6711.65 4104.13 6711.38 4 38 110/120 PORT 18 | 21




Appendix Table 5.1. Bridge Data Log F/V Celtic 206-3

Time Tow Time Start Position End Position Speed  Depth | Wire Out [Eperimental | Catch (bu)

Date Tow Start (24 hr) | Hour:Min Latitude (dd) Longitude (dd) ' Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
10/7/2006 1 20:23 1:37 " 41219386 |  665.7181 4121.17 "  6652.0489 4.8 35 120 PORT 12 12 measuring wire, strong tide
10/7/2006 2 22:14 1:16 4121.26 6651.63 4120.80 6650.57 4.5 38 140 Winch PORT 12 10
10/7/2006 3 23:40 1:23 4120.83 6651.09 4120.92 6650.37 4.5 3737 120 rail PORT 10 10 3 bags down
10/8/2006 4 1:13 1:28 4120.88 6650.64 4120.78 6650.47 4.5 38 120 rail PORT 12.3 11
10/8/2006 5 2:44 1:16 4120.74 6650.48 4120.50 6652.83 5.0 37 120 PORT 12 125
10/8/2006 6 4:05 1:20 4120.48 6652.88 4120.71 6650.07 5.1 37 120 PORT 525 10 port dredge fish poorly
10/8/2006 7 5:29 1:17 4120.62 6650.17 4120.66 6652.55 5.1 38 120 PORT 14.5 145

bad tow, twine top hung on teeth, not enough

10/8/2006 8 6:55 1:13 4120.52 6653.53 4120.55 6647.31 5.1 38 120 PORT 0 12 rpm during set
10/8/2006 9 8:20 0:07 4120.65 6646.84 4120.80 6646.40 4.7 38 120 PORT 0 0 hung up, hauled back early
10/8/2006 = 10 8:37 1:11 4120.79 6646.02 4120.76 6646.29 4.3 40 140 deck PORT 9 12 16 bags, 12 count
10/8/2006 11 10:00 1:13 4121.14 6639.01 4119.30 6633.70 4.6 45 140 w ater PORT 16 25 starfish
10/8/2006 @ 12 11:22 1:18 4119.32 6633.77 4122.65 6639.61 4.6 46 140 w ater PORT 30 | 165
10/8/2006 @ 13 12:50 1:12 4122.64 6639.55 4119.43 6633.51 4.4 43/47 140 w ater PORT 21 25 ended in 47 f
10/8/2006 @ 14 14:10 1:23 4119.53 6633.60 4122.62 6639.30 4.4 47 140 w ater PORT 20 20 practice deck loading
10/8/2006 @ 15 15:42 1:17 4122.40 6639.27 4119.16 6633.04 4.2 47 140 w ater PORT 12 26 bad tow ,tw ine top hung on teeth
10/8/2006 16 17:09 1:20 4118.96 6632.71 4122.54 6639.20 4.0 47 140 w ater PORT 3 9.5 bad tow ,tw ine top hung on teeth
10/8/2006 @ 17 18:34 1:20 4122.37 6639.26 4119.38 6633.32 4.0 43 140 w ater PORT 255 22
10/8/2006 @ 18 20:02 1:13 4119.27 6633.56 4122.46 6639.36 4.0 43 140 w ater PORT 245 30 estimate on bushel count
10/8/2006 = 19 21:19 1:16 4122.39 6639.59 4119.28 6633.08 4.3 43/47 140 w ater PORT 14 14
10/8/2006 = 20 22:48 1:14 4119.40 6633.34 4122.16 6638.89 4.3 45 140 w ater PORT 27 27
10/9/2006 21 0:09 1:20 4122.27 639.02 4119.93 6634.34 4.6 46 140 w ater PORT 28 31
10/9/2006 @ 22 1:36 1:27 4119.90 6634.23 4122.60 6640.42 4.0 47 140 w ater PORT 21 21
10/9/2006 @ 23 3:09 1:27 4122.53 6640.22 4119.18 6633.56 4.0 47 140 w ater PORT 16 25
10/9/2006 24 4:45 1:32 4119.18 6633.46 4122.92 6640.24 4.1 47 140 w ater PORT 11 29
10/9/2006 @ 25 6:21 1:35 4122.84 6640.12 4119.13 6633.54 4.1 47 140 w ater PORT 34 25
10/9/2006 @ 26 7:59 1:25 4119.09 6633.64 4122.79 6639.09 4.1 47 140 w ater PORT 16 21
10/9/2006 @ 27 9:28 1:33 4122.77 6638.97 4119.13 6633.04 4.1 47 140 w ater PORT 18  17.5
10/9/2006 @ 28 11:03 1:22 4119.23 6633.24 4122.24 6639.32 4.2 47 140 w ater PORT 18.5 25
10/9/2006 &= 29 12:31 1:14 4122.23 6639.00 4188.98 6632.77 4.2 47 140 w ater PORT 6.5 | 22 twine top hung on port
10/9/2006 @ 30 13:54 1:27 4118.88 6632.60 4122.19 6639.31 4.2 47 140 w ater PORT 1 18 | twine top hung on port, starb. Corner hung up
10/9/2006 = 31 15:35 0:42 4121.98 6638.66 4120.01 6635.16 4.1 43/46 140 w ater PORT 20 22 28 bags
10/9/2006 @ 32 16:24 1:00 4119.81 6635.26 4122.37 6639.41 4.1 46/43 140 w ater PORT 22 21
10/9/2006 @ 33 17:31 1:16 4122.27 6639.32 4119.16 6633.53 4.6 43/47 140 w ater PORT 23 24
10/9/2006 34 19:00 1:15 4119.18 6634.03 4120.20 6635.62 4.1 46/45 140 w ater PORT DL DL
10/9/2006 = 35 20:30 1:35 4122.60 6639.70 4118.90 6632.39 4.2 45 140 deck PORT DL DL
10/9/2006 @ 36 22:20 1:25 4119.11 6632.06 4122.60 6633.60 4.4 44 140 deck PORT DL DL
10/9/2006 @ 37 23:55 1:30 4122.65 6639.33 4119.35 6631.95 4.3 44/48 140 rail PORT DL @ DL

10/10/2006 38 1:40 1:15 4119.55 6632.13 4121.77 6638.04 4.3 47/44 140 rail PORT DL DL 27 bags

10/10/2006 39 3:10 1:10 4121.52 6637.45 4119.27 6631.87 4.3 45/48 140 w ater PORT DL DL

10/10/2006 40 4:30 1:15 4119.29 6631.90 4121.92 6637.57 4.3 48/44 | 140 water PORT DL = DL
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Appendix Table 5.2.

Bridge Data Log

F/V Celtic 206-3

Time Tow Time Start Position End Position Speed | Depth  Wire Out [=perimental  Catch (bu)

Date Tow Start (24 hr) | Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms redge Port Sthd Comments
10/10/2006 41 5:55 1:20 4121.64 6637.25 41.00 66.00 4.6 45 140 w ater PORT DL = DL
10/10/2006 42 7:30 1:40 4130.22 6619.20 41225.79 6639.80 4.7 47/44 | 140 water PORT DL = DL
10/10/2006 43 9:25 1:20 4122.47 6639.71 4119.73 6633.54 4.4 44/47 | 140 w ater PORT DL @ DL
10/10/2006 44 10:55 1:27 4119.84 6653.65 4122.79 6641.13 4.0 46 140 rail PORT DL @ DL
10/10/2006 45 12:35 1:15 4122.66 6641.76 4118.71 6645.98 4.4 43 140 deck PORT DL = DL
10/10/2006 46 14:05 1:25 4119.47 6646.19 41.00 66.00 4.0 40/41 120 w ater PORT 12 12 new area, getting yt
10/10/2006 47 15:40 1:10 4121.38 6643.04 4117.82 6646.99 4.0 41/38 140 rail PORT 16 12 new area, getting yt
10/10/2006 48 17:05 1:25 4117.77 6646.66 4122.76 6641.90 4.8 38/43 140 rail PORT 9 8.5 new area, getting yt
10/10/2006 49 18:45 1:10 4122.85 6641.32 4120.44 6635.09 4.5 42/46 | 140 water PORT 26 235 new area, getting yt
10/10/2006 50 20:05 1:25 4120.40 6635.44 4123.32 6692.62 4.7 42 140 w ater PORT 24 245 going back, 24 bags
10/10/2006 51 21:40 0:50 4123.11 6642.55 4122.22 6638.92 4.3 44 140 w ater PORT 5 10
10/10/2006 52 22:45 0:35 4122.00 6638.27 4120.48 6635.79 4.3 45/46 | 140 water PORT 19 15
10/10/2006 53 23:30 1:20 4120.29 6635.35 4121.41 6637.46 4.3 46/45 | 140 water PORT 28 21 25 bags
10/11/2006 54 1:05 1:30 4121.98 6638.36 4120.74 6636.31 4.6 45/47 | 140 water PORT 25 34
10/11/2006 55 2:50 1:30 4120.89 6636.43 4121.90 6638.20 4.7 46/44 | 140 water PORT 26 32
10/11/2006 56 4:30 1:40 4121.98 6638.29 4120.63 6636.02 4.5 44/46 | 140 water PORT 38 36
10/11/2006 57 6:20 1:40 4120.69 6636.34 4122.07 6638.39 4.5 46 140 rail PORT DL = DL 29 bags
10/11/2006 58 8:10 1:20 4122.15 6638.75 4121.92 6637.74 4.5 45 140 rail PORT 39 19
10/11/2006 59 9:45 1:30 4121.71 6638.29 4121.70 667.65 4.3 45/44 140 rail PORT 9 15 gear w ork on port side
10/11/2006 60 11:35 1:25 4122.11 6638.40 4121.68 6638.23 4.5 45 140 w ater PORT 21 195
10/11/2006 61 13:10 1:10 4121.86 6638.67 4122.19 6638.38 4.3 45 140 rail PORT 7 6
10/11/2006 62 14:30 1:25 4122.43 6638.80 4122.86 6639.37 4.8 44 140 rail PORT 19 22 mate 29 bags, 15 ct
10/11/2006 63 16:05 1:05 4126.64 6639.87 4121.89 6638.20 4.5 45 140 w ater PORT 17 22
10/11/2006 64 17:20 1:15 4121.89 6638.20 4122.25 6637.62 4.4 45 140 w ater PORT 16 18
10/11/2006 65 18:50 1:20 4121.82 6639.39 4122.46 6638.30 4.3 45 140 w ater PORT 17 19
10/11/2006 66 20:25 1:15 4122.26 6639.44 4127.78 6640.22 4 43 140 w ater PORT 16.5| 17
10/11/2006 67 21:50 1:25 4122.95 6641.18 4123.03 6639.60 4.5 42 140 w ater PORT 16 16 capt 28 bags, 15 ct
10/11/2006 68 23:25 1:35 4123.21 6640.25 4121.41 6637.88 4.5 43 140 w ater PORT 23 20
10/12/2006 69 1:00 1:35 4121.68 6639.34 4121.54 6637.94 4.5 45 140 w ater PORT 29 25
10/12/2006 70 2:50 1:35 4121.98 6638.74 4122.62 6639.09 4.5 45 140 w ater PORT 23 22
10/12/2006 71 4:40 1:30 4122.79 6639.84 4122.74 6639.65 4.3 44 140 w ater PORT 18 16
10/12/2006 72 6:25 1:29 4123.33 640.08 4121.68 6637.64 4.4 42 140 w ater PORT 16 16
10/12/2006 73 8:10 1:50 4122.03 6638.30 4123.14 6640.46 4.3 45/42 | 140 water PORT 21 27 mate 23 bags, 15 ct
10/12/2006 74 10:10 1:30 4123.34 6641.28 4121.85 6639.80 4.4 45 140 w ater PORT 16  16.5
10/12/2006 75 11:55 1:20 4122.08 6638.54 4121.18 6638.01 4.2 45 140 w ater PORT 17.5| 175
10/12/2006 76 13:40 1:15 4122.34 6638.99 4121.02 6637.34 4.3 46 140 w ater PORT 20 18
10/12/2006 77 15:05 1:15 4120.18 6636.69 4121.90 6638.38 4 46 140 w ater PORT 17 17
10/12/2006 78 16:30 1:15 4122.11 6638.86 4121.83 6638.19 4.3 45 140 w ater PORT 11 135
10/12/2006 79 18:05 1:15 4122.16 6638.74 4120.57 6637.23 4.3 45 140 w ater PORT 22 20 capt 24 bags
10/12/2006 80 19:40 1:15 4120.07 6636.49 4121.74 6639.24 4.3 45 140 w ater PORT 6 16 port side hung

86




Appendix Table 5.3. Bridge Data Log F/V Celtic 206-3
Time Tow Time Start Position End Position Speed Depth | Wire Out [Eperimental Catch (bu)
Date Tow Start (24 hr) | Hour:Min Latitude (dd) Longitude (dd) |Latitude (dd) longitude (dd) Knots Fathoms Fathoms redge Port Stbd Comments
10/12/2006 81 21:05 1:10 4122.15 6640.14 4122.23 6640.75 4.5 43 140 w ater PORT 13 13
10/12/2006 82 22:25 1:20 4122.15 6639.92 4121.42 6637.69 4.2 44/46 | 140 w ater PORT 26 24
10/12/2006 83 23:55 1:20 4121.75 6638.32 4121.16 6637.19 4.5 46 140 w ater PORT 24 25
10/13/2006 84 1:25 1:30 4121.49 6637.95 4120.55 6636.36 4.3 45 140 w ater PORT DL 6 bad tow on starb
10/13/2006 85 3:08 1:42 4120.80 6636.59 4121.92 6638.42 4.3 45 140 w ater PORT DL DL
10/13/2006 86 5:00 1:38 4121.54 6637.89 4123.46 6640.73 4.2 45/42 | 140 w ater PORT DL DL
10/13/2006 87 6:50 1:30 4123.20 6640.19 4121.49 6638.59 4.2 42 140 w ater PORT DL DL
10/13/2006 88 8:55 1:10 4121.64 6638.82 4121.05 6636.99 4.3 45 140 w ater PORT DL DL
10/13/2006 89 10:15 1:20 4120.98 6637.13 4122.76 6639.66 4.7 46 140 w ater PORT 17 21
10/13/2006 90 11:45 0:30 4122.80 6639.80 4120.66 6637.66 4.5 45 140 w ater PORT DL DL
10/13/2006 91 13:25 1:00 412085.00 6638.03 4123.26 6640.51 4.3 45 140 w ater PORT DL DL
10/13/2006 92 14:35 1:40 4123.02 6640.07 4118.29 6642.35 4.7 43 140 w ater PORT 24 215 mate 29 bags, 15 ct
10/13/2006 93 16:25 1:25 4117.94 6643.64 4113.77 6649.72 4.8 42 140 deck PORT 255| 24 looking for YT
10/13/2006 94 18:00 1:20 4113.43 6650.12 4109.14 6655.86 4.5 37 140 Winch PORT 18 16
10/13/2006 95 19:30 1:20 4109.19 6655.74 4113.49 6650.78 4.4 36/37 140 deck PORT 10 12
10/13/2006 96 20:58 1:22 4113.46 6650.21 4117.41 6694.21 4.5 38/41 140 deck PORT 16 15
10/13/2006 97 20:35 1:35 4117.14 6644.80 4113.99 6649.49 4.4 41 140 deck PORT DL DL
10/14/2006 98 0:12 1:18 4114.08 6649.36 4118.10 6643.47 4.4 38 140 deck PORT 125 11 capt 21 bags, 15 ct
10/14/2006 99 1:40 1:20 4117.92 6643.64 4113.96 6647.47 4.4 41 140 deck PORT 9 12
10/14/2006 100 3:10 nk 4112.12 6649.54 4117.93 6643.85 4.7 38 140 deck PORT 9 11
10/14/2006 101 4:40 1:26 4117.87 6643.85 4114.11 6649.06 4.3 42 140 deck PORT 11 11
10/14/2006 102 6:10 1:25 4114.17 6649.01 4117.12 6644.49 4.3 38 140 deck PORT 7 9
10/14/2006 103 7:40 1:20 4116.67 6644.25 4115.06 6652.25 4.5 40/37 | 140 w ater PORT 11 12
10/14/2006 104 9:15 1:25 4114.83 6653.02 4110.72 6659.42 4.5 35 140 w ater PORT 11 13
10/14/2006 105 10:50 1:20 4110.36 6759.94 4108.46 6707.63 4.4 35/33 | 140 water PORT 13 15
10/14/2006 106 13:45 nk 4108.06 6707.68 4102.62 6712.08 4.8 34 140 w ater PORT 23 17 starb. Side hung up
10/14/2006 107 14:00 1:25 4102.76 6712.04 4108.46 6707.62 4.9 36 140 w ater PORT 17 24
10/14/2006 108 15:39 1:21 4108.02 6707.68 4103.16 6711.49 4.2 35 120 PORT 18 | 15.5
10/14/2006 109 17:05 1:27 4103.23 6711.46 4108.42 6707.34 4.5 35 120 PORT 10 3 starb. Did not fish right
10/14/2006 110 18:41 1:26 4108.45 6707.07 4103.53 6711.03 4.3 34 120 PORT 75 155
10/14/2006 111 20:13 1:17 4103.55 6710.72 4108.12 6707.56 4.4 34 120 w ater PORT 13 16
10/14/2006 112 21:36 1:34 4107.90 6707.57 4102.24 6712.18 4.5 33 120 gal PORT 10 11
10/15/2006 113 0:15 1:22 4101.50 6718.85 4105.03 6718.63 4.4 33 120 deck PORT 11 14
10/15/2006 114 1:48 1:02 4105.02 6712.91 4105.37 6712.26 4.6 33 120 deck PORT 155 17 gear work, fixed chains, new shoes
10/15/2006 115 2:58 1:22 4105.48 6714.81 4105.12 6713.98 4.6 33 120 deck PORT 15 19
10/15/2006 116 4:30 1:20 4105.28 6713.91 4105.37 6715.17 4.6 33 120 deck PORT 17 20
10/15/2006 117 6:00 1:40 4105.19 6714.25 4105.19 6714.11 4.8 32 120 deck PORT 185 19
10/15/2006 118 7:50 1:25 4105.20 6713.62 4105.12 6714.57 4.6 33 120 deck PORT 14 | 16.5
10/15/2006 119 9:22 1:24 4105.07 6714.21 4105.50 6712.78 4.6 33 120 deck PORT 14 15
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Appendix Table 5.4. Bridge Data Log F/V Celtic 206-3
Time Tow Time Start Position End Position Speed ' Depth | Wire Out [Zxperimental  Catch (bu)

Date Tow Start (24 hr)  Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms redge Port Stbd Comments
10/15/2006| 120 10:52 1:25 4105.44 6712.49 4105.12 6715.35 4.6 33 120 deck PORT 15 15
10/15/2006 | 121 12:22 1:06 4105.18 6715.07 4105.31 6711.41 4.6 33 120 deck PORT 11 11
10/15/2006 | 122 13:32 0:58 4105.29 6711.67 4105.34 6717.45 5 34 120 deck PORT 7 11 twine top hung on port dredge
10/15/2006 | 123 14:40 1:30 4105.34 6717.28 4105.65 6710.33 4.8 34 120 deck PORT 15 13 mate 22 bags, 15 ct
10/15/2006 | 124 16:20 1:25 4105.60 6711.34 4111.26 6711.51 4.8 34 120 deck PORT 15 17
10/15/2006 | 125 17:53 0:22 4105.53 6710.58 4108.25 6707.24 4.4 34 120 deck PORT 8 8
10/15/2006 | 126 18:17 1:09 4112.23 6701.21 4115.03 6655.11 4.4 34 120 deck PORT 8 10
10/15/2006 | 127 20:15 1:10 4112.25 6701.16 4115.06 6655.08 4.5 35 120 deck PORT 12 14
10/15/2006 | 128 21:40 1:20 4115.23 6654.36 4121.55 6652.28 4.5 35/37 120 deck PORT 145 13
10/15/2006 | 129 23:15 1:19 4121.71 6651.78 4122.15 6644.22 4.4 41 120 rail PORT 17 18
10/16/2006 | 130 0:45 1:26 4122.00 6644.53 4121.78 6652.81 4.4 41 120 rail PORT 18 18 clean catch
10/16/2006 | 131 2:17 1:29 4121.83 6652.77 4122.17 6644.80 4.4 39 120 rail PORT 175 145
10/16/2006 | 132 3:56 1:16 4122.07 6645.35 4121.91 6652.43 4.5 38 120 rail PORT 17 13 gear work on port
10/16/2006 | 133 5:15 1:21 4121.99 6651.92 4122.07 6644.79 4.5 39 120 rail PORT 17 | 155 yellow tail
10/16/2006 | 134 6:41 1:13 4122.01 6644.92 4121.84 6651.58 4.4 39 120 w ater PORT 14 13 yellow tail
10/16/2006 | 135 7:59 1:11 4121.92 6651.35 4112.04 6644.21 4.3 38 120 deck PORT 16 13 yellow tail
10/16/2006 | 136 9:20 1:20 4121.95 6644.53 4121.82 6652.65 4.5 40 120 w ater PORT 14 11 yellow tail
10/16/2006 | 137 10:50 1:15 4121.89 6652.21 4122.03 6645.26 4.5 37 120 winch PORT 14 12 yellow tail
10/16/2006 | 138 12:18 1:26 4121.94 6645.58 4121.88 6650.77 4.4 39 120 winch PORT 11.5| 11.5
10/16/2006 | 139 13:48 1:23 4121.83 6650.76 4122.06 6643.92 4.5 39 120 winch PORT 145 11.5
10/16/2006 | 140 15:15 1:18 4122.03 6644.21 4121.68 6651.74 4.4 39 120 winch PORT 9.5 13,5 PORT=EXPERIMENTAL STARB = STANDARD

STARB = EXPERIMENTAL STARB=STANDARD,

10/16/2006 | 141 16:58 1:22 4121.83 6651.82 4122.29 6643.82 4.4 39 120 winch ' STARBOARD 14 | 165 SWITCHED SIDES
10/16/2006 | 142 18:25 1:25 4122.33 6643.99 4121.71 6652.07 4.5 39 120 winch  STARBOARD 14 13
10/16/2006 | 143 19:56 1:04 4121.75 6651.92 4122.02 6646.00 4.7 37 120 winch ' STARBOARD 12 9
10/16/2006 | 144 21:07 1:13 4121.91 6646.14 4121.77 6652.85 4.7 39 120 winch  STARBOARD 125 12
10/16/2006 | 145 2:35 1:25 4121.62 6652.45 4121.98 6644.62 4.7 37 120 winch | STARBOARD 14 | 145
10/17/2006 | 146 0:10 1:10 4121.68 6644.41 4121.65 6652.00 4.5 38 120 winch | STARBOARD 14 | 135
10/17/2006 | 147 1:30 1:15 4121.59 6652.66 4120.97 6600.15 4.6 38 120 winch | STARBOARD @12 12
10/17/2006 | 148 2:55 1:20 4120.49 6659.94 4121.67 6652.30 4.5 34 120 deck = STARBOARD 11 12
10/17/2006 | 149 4:25 1:20 4121.78 6652.70 4120.97 6601.12 4.8 38/34 120 water STARBOARD 11 11
10/17/2006 | 150 5:55 1:50 4121.24 6659.87 4121.70 6652.20 4.5 34 120 water  STARBOARD 11 11
10/17/2006 | 151 7:22 1:16 4121.02 6652.39 4121.02 6659.74 4.5 38 120 water STARBOARD 10 10 LAST TOW
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Appendix Table 6.1. Bridge Data Log F/V Friendship2007-1

Time Tow Time Start Position End Position Speed Depth Wire out (Fathoms) Caitch (bu)
Date Tow Start (24 hr) Hour:Min Latitude (dd) Lcngitude (dd) Latitude (dd) lLongitude (dd) Knots Fathoms Port Stbd Heading Port Stbd Comments
F F Tw ine top/dumping chain hooked on rollers/bale (turtle dredge only). Turtle
5/17/2007 | 1 6:00 1:25 3925.86 7301.23 3922.57 7305.18 4.5 33.9 100 100 WSW Dredge on stbd side for entire trip
Turtle chain hooked on half of the rollers on experimental dredge (picture).
5/17/2007 2 8:00 115 3921.98 7307.71 3919.95 7311.41 48 314 100 100 | WSW
Experimental dredge had problemflaring. Started sanpling on this tow .
5/17/2007 3 9:20 1:00 3919.33 7312.46 3916.75 7314.93 5.0 332 120 125 | WswW 2 3
Double the catch on starboard, more buttons on starboard side.
5/17/2007 4 10:50 1:40 3917.17 7314.48 3920.21 7306.73 5.0 32 100 100 E 9 6.5
5/17/2007 5 12:45 1:25 3919.97 7306.56 3920.00 7258.93 5.0 34 140 140 | SE 5 6
5/17/2007 6 14:20 1:20 3919.92 7258.87 3924.6 7303.69 5.0 31 100 100 NW 9 9
5/18/2007 7 1:30 1:30 3908.74 7319.05 5.0 31 100 100 NW 7 2 Did not sanple (experimental dredge too long in w ater).
5/18/2007 8 3:30 1:30 3906.88 7320.00 5.0 30 100 100 SwW 6 6
5/18/2007 9 5:30 115 3858.1 7328.21 45 26.8 100 100 SwW 6 6.5 Tied rope to flare experimental dredge-
5/18/2007 9 17:30 115 3854.43 7330.06 3857.52 7328.45 3.1 30 100 100 NE 55 5
5/19/2007 10 2:00 1:30 3858.39 7326.81 3859.53 7326.32 44 29.9 100 100 SW 8 7
Problemw ith exp. dredge, twine top and turtle chains hung up on teeth and
5/19/2007 11 4:00 115 3858.54 7327.67 3858.7 7327.14 44 2758 100 100 NE rollers.
5/19/2007 12 5:45 1:30 3858.72 7327.72 3859.62 7327.24 40 284 100 100 NE Tookrollers off and made a tickle chain.
5/19/2007 13 7:30 0:45 3859.62 7327.24 3859.41 7326.81 4.3 29.7 100 100 SW
5/19/2007 14 8:30 0:45 3859.41 7326.81 3856.16 7320.28 3.8 326 100 100 SE Rutan 8 and 6 inch shoe on port drag and a one 6 inch shoe on exp. drag.
5/19/2007 15 10:30 0:45 3856.16 7320.28 3853.72 7321.39 5.2 3358 100 100 SW 4 4 This is the tow with new shoes
5/19/2007 16 11:30 0:45 3853.72 7321.39 3850.13 7323.31 a1 34.2 100 100 SwW 45 4
5/19/2007 17 12:30 115 3850.13 7323.31 3844.86 7327.78 a7 36.7 100 100 SwW
5/20/2007 18 13:15 1:15 3856.29 7327.88 3856.05 7328.64 45 30.4 100 100 NE 75 8 Took teeth off the experimental drag.
5/20/2007 19 14:45 1:00 3855.98 7328.23 3853.27 7328.76 44 336 100 100 3.25 6
5/20/2007 20 16:00 115 3853.26 7328.72 3851.52 7328.64 45 32.9 100 100 45 3
5/20/2007 21 17:30 115 3851.61 7328.63 3855.96 7328.46 4.8 316 100 100 NE 3 3
5/20/2007 22 19:00 0:30 3859.09 7321.31 3858.62 7327.37 4.0 30 100 100 N 2 2
5/20/2007 23 19:45 1:00 3859.10 7321.42 3854.58 7329.11 46 30.4 100 100 SwW
5/21/2007 24 8:30 1:00 3858.93 7323.47 38585 7325.11 4.4 333 100 100 5 6 put tickler on experimental dredge
5/21/2007 25 9:45 1:00 3858.50 7325.11 3858.68 7324.68 45 322 100 100 55 4
5/21/2007 26 12:30 115 3858.44 7324.46 3853.27 7326.17 4.4 33 100 100 5 took off tickler experimental dredge
5/21/2007 27 13:55 1:05 3852.81 7326.51 3848.1 7329.11 45 305 100 100 6 55
5/21/2007 28 15:15 1:30 3848.01 7329.08 3854.76 7329.28 5.5 30 100 100 115 1
5/21/2007 29 17:00 1:30 .3854.76 7329.28 3847.97 7328.86 6.1 30.8 100 100 6.5 7
5/21/2007 30 18:45 115 3851.46 7328.65 3855.18 7329.23 4.9 322 100 100 1 125
5/21/2007 31 20:15 1:30 3855.25 7329.29 3848.8 7328.72 48 36.6 100 100 7 8
5/22/2007 32 8:45 1:30 3851.07 7338.04 3852.07 7333.23 4.6 293 100 100 9 9
5/22/2007 33 10:30 115 3850.78 7330.49 3850.8 7335.05 4.3 30.1 100 100 6.5 4
5/22/2007 34 12:00 1:00 3850.81 7335.08 3852.1 7332.68 4.6 30.1 100 100 9 7
5/22/2007 35 13:15 115 3850.88 7330.73 3850.69 7334.55 42 30.8 100 100 4 4
5/22/2007 36 16:00 115 3852.26 7332.04 3850.32 7329.18 a7 318 100 100 7 6.5
5/22/2007 37 19:15 1:30 3850.46 7339.03 3850.23 7329.27 4.9 293 100 100 75 6.5
5/23/2007 38 6:45 1:30 3850.66 7337.14 3848.93 7329.1 46 30.4 100 100 12 1 o
5/23/2007 39 9:30 0:40 3849.04 7329.37 3846.79 7328.78 5.1 36 100 100 4 7 oY
5/23/2007 40 10:15 115 3846.79 7328.78 3852.11 7331.06 4.4 314 100 100 7.5 6




Appendix Table 6.2.

Bridge Data Log

F/V Friendship2007-1

Time Tow Time Start Position End Position Speed Depth Wire out (Fathoms) Catch ( bu)
Date Tow Start (24 hr) Hour:Min Latitude (dd) Lcngitude (dd) Latitude (dd) l-ongitude (dd) Knots Fathoms Port Stbd Comments

5/23/2007 41 13:15 1:15 3849.44 7329.43 3853.85 7332.49 4.2 30.7 100 100 6.5 5.5

5/23/2007 | 42 14:45 1:00 3853.85 7332.49 3849.21 7329.16 4.6 35 100 100 5 55

5/23/2007 43 17:30 1:00 3849.16 7329.44 4.5 33.9 100 100 4.5 3

5/23/2007 44 18:40 1:20 3849.16 7329.44 3851.04 7330.7 4.9 32.4 100 100 8 75

5/23/2007 45 20:15 1:15 3851.04 7330.70 3853.15 7332.13 4.5 31.1 100 100 8 5

5/24/2007 46 10:15 1:20 3852.84 7332.26 4.3 29.4 100 100 8 7

5/24/2007 | 47 11:45 1:30 3849.56 7329.08 4.9 30.6 100 100 6 4.5

5/24/2007 | 48 13:30 1:30 3849.56 7329.00 3852.48 7331.06 45 311 100 100 5 55 Engine problem, dredges w ere not fishing for ~0.5 hrs.

put chain on experimental drag to raise scraper bar higher off bottom

5/25/2007 49 17:30 1:15 3850.70 7326.94 3850.78 7327.11 4.6 34.7 100 100 6 11

5/26/2007 . 50 6:00 1:00 3850.03 7327.91 3850.95 7326.82 3.9 35.2 100 100 4

5/26/2007 51 8:00 1:15 3850.95 7326.82 3850.17 7327.25 4.3 35.4 100 100 5 6

5/26/2007 | 52 9:30 1:30 3850.17 7327.25 3850.06 7327.49 4.4 34.4 100 100 75 6

5/26/2007 53 11:00 1:30 3850.06 7327.49 3848.23 7329.52 4.2 36 100 100 7 7

5/26/2007 54 12:45 0:55 3848.23 7329.52 3849.78 7328.49 4.2 34.7 100 100 7.5 7

5/27/2007 55 0:00 1:30 3858.17 7328.56 4.0 29.9 100 100 3.5 5.5

5/27/2007 56 1:50 1:00 3858.17 7328.56 3903.82 7324.23 3.9 28.3 100 100 5 55

5/27/2007 | 57 3:00 1:30 3903.82 7324.28 3908.66 7317.75 4.5 311 100 100 7 6

5/27/2007 58 4:45 1:30 3908.66 7317.75 3911.61 7312.56 4.2 32.9 100 100 8 7

5/27/2007 59 6:30 1:00 3911.61 7312.29 3915.77 7311.75 4.2 34.4 100 100 6.5 7

5/27/2007 . 60 7:45 1:15 3915.77 7311.75 3920.45 7308.5 3.9 33.6 100 100 5 5
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Appendix Table 7.1.

Bridge Data Log

F/V Friendship2007-2

Time Tow Time Start Position End Position Speed | Depth Wire Out | Experimental Catch (bu)
Date Tow Start (24 hr) = Hour:Min Latitude (dd) _.ongitude (dd) Latitude (dd) .ongitude (dd) Knots Fathoms | Fathoms Dredge Port Stbd Comments
d F F experimental dredge has w heels, standard New Bedford dredge
w ithout w heels, starb side is experimental dredge, port side is
standard NB dredge, deeper w ater test tow, no sanmple on first tow
6/6/2006 = 1 4:55 0:45 3929.201 7242.243 3928.77 7246.320 4.8 39.5 125r starboard 2 2
6/6/2006 = 2 5:49 1:07 3928.77 7246.63 3928.05 7253.35 4.9 325 110w, 125d starboard 4.5 3.5
6/6/2006 3 7:04 1:03 3928.04 7253.53 3925.27 7259.16 53 325 120d starboard 4 4 no sampling, crew tossed fish
6/6/2006 4 8:15 1:12 3925.17 7259.28 3921.63 7304.86 4.9 34 125 starboard 3.25 4
6/6/2006 5 9:35 1:21 3921.48 7305.04 3924.55 7258.87 4.1 34 120r starboard 1.75 1.5
6/6/2006 = 6 11:03 1:05 3924.67 7258.73 3925.70 7258.93 5.0 34 125 starboard 4 3.5
6/6/2006 = 7 12:15 1:20 3925.64 7259.13 3926.49 7258.52 5.2 33.5 125 starboard 35 4
6/6/2006 8 13:43 1:14 3926.53 7258.12 3927.32 7301.92 5.0 32 125 starboard 4 35
6/6/2006 9 15:06 1:15 3927.26 7302.17 3927.65 7305.95 4.8 34.5 125 starboard 25 4
trash tow, lots of buttons few scallops, no fish sampled because
6/6/2006 = 10 16:28 1:27 3927.62 7305.68 3927.74 7256.83 5.4 34.7 125 starboard 6.5 5 crew tossed them
6/6/2006 = 11 18:04 1:11 3927.69 7256.50 3927.46 7254.08 4.7 33 125 starboard 4 4
6/6/2006 | 12 19:23 1:10 3927.49 7254.15 3928.18 7255.95 51 32 125d starboard 35 4 off watch
6/6/2006 | 13 20:45 1:00 3927.99 7255.88 3924.42 7253.08 5.0 34 125d starboard 3.5 3.5 off watch
6/6/2006 = 14 21:55 0:50 3924.49 7253.20 3924.96 7249.27 5.0 34 125d starboard 25 25 off watch
6/6/2006 = 15 22:55 1:20 3924.89 7248.59 3927.62 7254.77 5.0 34 125d starboard 5 4.5 off watch
6/7/2007 | 16 0:25 1:20 3927.62 7255.42 3928.26 7300.54 5.0 34 125d starboard 4 4 off watch
6/7/2007 | 17 1:55 1:20 3928.24 7300.17 3927.85 7252.02 5.0 34 125d starboard 5 5 off watch
6/7/2007 = 18 3:25 1:20 3927.87 7251.53 3928.54 7256.78 5.0 34 125d starboard 4 3.5 off watch
6/7/2007 | 19 4:55 1:25 3928.54 7257.43 3927.72 7256.54 5.0 34 125d starboard 3 2 no sanple, crew kicked over fish
6/7/2007 = 20 6:29 1:25 3927.76 7256.51 3927.74 7259.95 5.0 34 125 starboard 4 6
6/7/2007 | 21 7:59 0:39 3927.77 7300.04 3929.13 7301.46 5.0 34 125 starboard 6 4 tightened up the clubstick on both sides, headed south a bit
6/7/2007 | 22 9:31 1:06 3927.20 7302.52 3927.17 7255.88 51 34 1359 starboard 2.25 1 cut w heels off experimental dredge, going south
6/7/2007 | 23 10:54 1:07 3927.25 7255.90 3923.51 7301.30 51 33 125 starboard 5 55 towing to new spot south
towing to new spot south, twine top hung on scupper and let fish
6/7/2007 | 24 12:08 1:02 3923.49 7301.40 3920.52 7306.57 51 33 125 starboard 3 5.5 out
6/7/2007 | 25 13:20 1:02 3920.48 7306.68 3916.18 7308.52 4.8 34 125 starboard 1.5 4
6/7/2007 | 26 14:31 1:09 3916.07 7308.53 3912.52 7306.33 4.7 35 125 starboard 2 2.5
6/7/2007 = 27 15:45 1:15 3912.52 7306.32 3907.75 7301.84 4.5 39 125 starboard 15 35
6/7/2007 = 28 17:10 1:10 3907.54 7301.68 3904.59 7307.79 5.0 37 145 starboard 1 25
6/7/2007 | 29 18:30 1:10 3904.34 7308.93 3900.40 7313.87 5.0 37 140 starboard 1 2
6/7/2007 | 30 19:50 1:20 3859.99 7314.45 3854.15 7316.56 5.0 38 140 starboard 1 1
6/7/2007 = 31 21:20 1:20 3853.76 7316.99 3851.08 7322.41 5.0 38 140 starboard 10 15
6/7/2007 = 32 22:50 1:00 3851.10 7323.09 3851.14 7323.00 4.6 35 140 starboard 3 2
6/8/2007 | 33 0:00 1:00 3851.14 7321.18 3850.77 2319.74 4.7 37 140 starboard 5 6
6/8/2007 | 34 1:12 1:03 3850.62 7320.36 3850.46 7326.93 4.7 35 140 starboard 5 5.25
6/8/2007 | 35 2:30 1:20 3850.54 7327.57 3850.05 7334.68 4.7 30 100 starboard 5 5
6/8/2007 = 36 4:00 1:20 3850.62 7335.08 3850.81 7332.37 4.3 30 100 starboard 4.5 4.5
6/8/2007 = 37 5:30 1:26 3850.79 7331.71 3850.63 7336.22 4.5 30 100 starboard 6 7 crew tossed fish
6/8/2007 | 38 7:05 1:14 3850.65 7336.22 3851.67 7332.21 4.7 31 100 starboard 55 4 sunny, morning fog
6/8/2007 | 39 8:27 1:13 3851.68 7332.06 3850.43 7335.54 4.5 31 100 starboard 3.75 4.5
6/8/2007 = 40 9:47 1:13 3850.48 7335.81 3851.99 7333.46 4.7 30 100 starboard 4.75 4.5
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Appendix Table 7.2.

Bridge Data Log

F/V Friendship2007-2

Time Tow Time Start Position End Position Speed Depth Wire Out IExperimental Catch (bu)
Date Tow Start (24 hr) Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
F r r experimental dredge has w heels, standard New Bedford dredge
without w heels, starb side is experimental dredge, port side is
standard NB dredge, deeper w ater test tow, no sample on first tow
6/6/2006 1 4:55 0:45 3929.201 7242.243 3928.77 7246.320 4.8 39.5 125r starboard 2 2
6/6/2006 2 5:49 1:07 3928.77 7246.63 3928.05 7253.35 4.9 32.5 110w, 125d starboard 4.5 3.5
6/6/2006 3 7:04 1:03 3928.04 7253.53 3925.27 7259.16 53 325 120d starboard 4 4 no sampling, crew tossed fish
6/6/2006 4 8:15 1:12 3925.17 7259.28 3921.63 7304.86 4.9 34 125 starboard 3.25 4
6/6/2006 5 9:35 1:21 3921.48 7305.04 3924.55 7258.87 4.1 34 120r starboard 1.75 1.5
6/6/2006 6 11:03 1:05 3924.67 7258.73 3925.70 7258.93 5.0 34 125 starboard 4 3.5
6/6/2006 7 12:15 1:20 3925.64 7259.13 3926.49 7258.52 5.2 33.5 125 starboard 3.5 4
6/6/2006 8 13:43 1:14 3926.53 7258.12 3927.32 7301.92 5.0 32 125 starboard 4 3.5
6/6/2006 9 15:06 1:15 3927.26 7302.17 3927.65 7305.95 4.8 34.5 125 starboard 25 4
trash tow, lots of buttons few scallops, no fish sampled because
6/6/2006 10 16:28 1:27 3927.62 7305.68 3927.74 7256.83 5.4 34.7 125 starboard 6.5 5 crew tossed them
6/6/2006 11 18:04 1:11 3927.69 7256.50 3927.46 7254.08 4.7 33 125 starboard 4 4
6/6/2006 12 19:23 1:10 3927.49 7254.15 3928.18 7255.95 51 32 125d starboard 3.5 4 off watch
6/6/2006 13 20:45 1:00 3927.99 7255.88 3924.42 7253.08 5.0 34 125d starboard 3.5 3.5 off watch
6/6/2006 14 21:55 0:50 3924.49 7253.20 3924.96 7249.27 5.0 34 125d starboard 25 25 off watch
6/6/2006 15 22:55 1:20 3924.89 7248.59 3927.62 7254.77 5.0 34 125d starboard 5 4.5 off watch
6/7/2007 16 0:25 1:20 3927.62 7255.42 3928.26 7300.54 5.0 34 125d starboard 4 4 off watch
6/7/2007 17 1:55 1:20 3928.24 7300.17 3927.85 7252.02 5.0 34 125d starboard 5 5 off watch
6/7/2007 18 3:25 1:20 3927.87 7251.53 3928.54 7256.78 5.0 34 125d starboard 4 3.5 off watch
6/7/2007 19 4:55 1:25 3928.54 7257.43 3927.72 7256.54 5.0 34 125d starboard 3 2 no sanple, crew kicked over fish
6/7/2007 20 6:29 1:25 3927.76 7256.51 3927.74 7259.95 5.0 34 125 starboard 4 6
6/7/2007 21 7:59 0:39 3927.77 7300.04 3929.13 7301.46 5.0 34 125 starboard 6 4 tightened up the clubstick on both sides, headed south a bit
6/7/2007 22 9:31 1:06 3927.20 7302.52 3927.17 7255.88 51 34 1359 starboard 2.25 1 cut w heels off experimental dredge, going south
6/7/2007 23 10:54 1:07 3927.25 7255.90 3923.51 7301.30 5.1 33 125 starboard 5 55 towing to new spot south
towing to new spot south, twine top hung on scupper and let fish
6/7/2007 24 12:08 1:02 3923.49 7301.40 3920.52 7306.57 5.1 33 125 starboard 3 5.5 out
6/7/2007 25 13:20 1:02 3920.48 7306.68 3916.18 7308.52 4.8 34 125 starboard 1.5 4
6/7/2007 26 14:31 1:09 3916.07 7308.53 3912.52 7306.33 4.7 35 125 starboard 2 25
6/7/2007 27 15:45 1:15 3912.52 7306.32 3907.75 7301.84 4.5 39 125 starboard 1.5 3.5
6/7/2007 28 17:10 1:10 3907.54 7301.68 3904.59 7307.79 5.0 37 145 starboard 1 25
6/7/2007 29 18:30 1:10 3904.34 7308.93 3900.40 7313.87 5.0 37 140 starboard 1 2
6/7/2007 @ 30 19:50 1:20 3859.99 7314.45 3854.15 7316.56 5.0 38 140 starboard 1 1
6/7/2007 31 21:20 1:20 3853.76 7316.99 3851.08 7322.41 5.0 38 140 starboard 10 15
6/7/2007 32 22:50 1:00 3851.10 7323.09 3851.14 7323.00 4.6 35 140 starboard 3 2
6/8/2007 33 0:00 1:00 3851.14 7321.18 3850.77 2319.74 4.7 37 140 starboard 5 6
6/8/2007 34 1:12 1:03 3850.62 7320.36 3850.46 7326.93 4.7 35 140 starboard 5 5.25
6/8/2007 35 2:30 1:20 3850.54 7327.57 3850.05 7334.68 4.7 30 100 starboard 5 5
6/8/2007 36 4:00 1:20 3850.62 7335.08 3850.81 7332.37 4.3 30 100 starboard 4.5 4.5
6/8/2007 37 5:30 1:26 3850.79 7331.71 3850.63 7336.22 4.5 30 100 starboard 6 7 crew tossed fish
6/8/2007 38 7:05 1:14 3850.65 7336.22 3851.67 7332.21 4.7 31 100 starboard 55 4 sunny, morning fog
6/8/2007 39 8:27 1:13 3851.68 7332.06 3850.43 7335.54 4.5 31 100 starboard 3.75 4.5
6/8/2007 @ 40 9:47 1:13 3850.48 7335.81 3851.99 7333.46 4.7 30 100 starboard 4.75 4.5
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Appendix Table 7.3.

Bridge Data Log

F/V Friendship2007-2

Time Tow Time Start Position End Position Speed  Depth Wire Out IZxperimental Catch (bu)

Date Tow Start (24 hr) Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
6/8/2007 @ 41 11:07 1:23 3852.09 7333.26 3850.22 7327.78 4.7 30 100 starboard 5.75 5.5
6/8/2007 @ 42 12:39 1:21 3850.28 7327.84 3850.21 7335.24 3.9 30 100 starboard 5 55 near elephant trunk area boudary
6/8/2007 = 43 14:09 1:21 3850.21 7335.54 3850.23 7338.12 4.4 30 100 starboard 5 5
6/8/2007 @ 44 15:40 1:22 3850.25 7337.58 3850.31 7329.50 4.9 30 100 starboard 6 5
6/8/2007 @ 45 17:17 1:18 3850.19 7329.23 3849.13 7329.20 4.1 30 115 starboard 5 5
6/8/2007 = 46 18:42 1:00 3849.11 7329.15 3848.87 7323.54 4.5 35 125 starboard 3 3.5
6/8/2007 @ 47 19:53 0:50 3849.13 7323.07 3851.12 7319.40 4.5 39 135 starboard 9 7
6/8/2007 = 48 20:53 1:00 3851.44 7318.87 3852.12 7319.50 4.5 37 125 starboard 12 15
6/8/2007 @ 49 22:05 0:45 3852.10 7320.15 3852.93 7322.30 4.5 34 125 starboard 3 1.5
6/8/2007 = 50 21:05 0:40 3853.16 7321.82 3850.90 7326.72 4.5 34 125 starboard 5 5.5
6/9/2007 @ 51 0:35 1:15 3851.08 7326.52 3853.54 7320.48 4.3 33 125 starboard 4.5 5.6
6/9/2007 @ 52 2:00 1:00 3851.72 7319.96 3851.72 7318.25 4.3 38 125 starboard 8.5 9.5
6/9/2007 & 53 3:10 1:10 3851.33 7317.67 3857.33 7319.04 4.3 38 125 starboard 9.5 11.5
6/9/2007 @ 54 4:30 1:24 3850.74 7320.14 3850.74 7326.76 4.8 345 125 starboard 35 3
6/9/2007 @ 55 6:05 1:02 3852.51 7326.54 3852.51 7321.56 4.8 34 125 starboard 5 5
6/9/2007 | 56 7:15 1:10 3852.34 7321.28 3852.47 7315.28 4.8 40 125 starboard shoveled | shoveled seed shovled
6/9/2007 = 57 8:31 1:06 3853.28 7315.23 3854.00 7315.53 4.9 0.35 125 starboard shoveled ' shoveled port side washed out, seed, shoveled
6/9/2007 = 58 10:00 1:11 3854.95 7318.83 3858.08 7318.42 4.9 36 125 starboard shoveled | shoveled lobster trap in starb. Side, some of last tow w as still on deck
6/9/2007 @ 59 11:20 1:10 3857.88 7318.48 3857.80 7317.15 4.9 35.5 125 starboard 2 3 crew kicked over fish
6/9/2007 = 60 12:40 1:09 3857.75 7317.32 3855.29 7321.94 4.9 33.5 125 starboard 4 3.75 hole on side of port dreedge, crew kicked fish
6/9/2007 @ 61 14:11 0:24 3855.10 7322.15 3856.91 7321.92 nk 35 nk starboard 1 1.5 haul back early to meet other boat to pick up eggs
6/9/2007 @ 62 15:00 0:54 3856.92 7322.21 3856.68 7327.23 5.3 35 nk starboard 3 4
6/9/2007 = 63 16:00 1:10 3856.53 7327.34 3858.47 7330.71 4.0 27 nk starboard 4 35
6/9/2007 @ 64 17:18 1:20 3858.21 7330.90 3900.54 7329.61 4.5 28 nk starboard 1.5 25
6/9/2007 | 65 nk nk nk nk nk nk nk nk nk starboard nk nk
6/9/2007 = 66 20:15 1:00 3903.04 7329.43 3859.32 7332.25 4.6 29 90 starboard 2 3
6/9/2007 @ 67 21:25 1:20 3858.94 7332.63 3859.33 7333.01 4.6 24 90 starboard 3 35
6/9/2007 = 68 22:55 1:20 3859.28 7333.04 3901.88 7330.55 4.5 29 90 starboard 4.5 3.5
6/10/2007 | 69 0:30 1:10 3901.55 7329.78 3903.78 7329.78 4.5 30 90 starboard 3 3
6/10/2007 ' 70 1:47 0:53 3903.34 7330.19 3902.54 7327.42 4.6 30 100 starboard 3 3
6/10/2007 | 71 2:50 0:50 3902.49 7327.00 3902.24 7322.43 4.5 30 100 starboard 2 25
6/10/2007 72 3:47 1:03 3902.31 7322.00 3858.27 7321.93 4.3 32 110 starboard 35 2
6/10/2007 | 73 4:55 nk nk nk nk nk nk nk nk starboard nk nk w elded shoes on both sides, set just port dredge
6/10/2007 | 74 6:00 1:01 3853.66 7322.63 3852.47 7317.56 4.7 31.8 110 starboard 4 6 new shoes
6/10/2007 75 7:10 0:40 3852.30 7317.50 3853.20 7316.40 4.8 39 110 starboard 6 10 small stuff
6/10/2007 | 76 nk nk nk nk 3849.15 7322.31 4.9 39 110 starboard nk nk dredges didn't fish the same
6/10/2007 77 9:23 1:03 3848.94 7322.83 3845.88 7327.69 4.8 36 110 starboard 1.75 3.5 cap using 3:1+10
6/10/2007 | 78 10:34 1:13 3845.62 7327.99 3848.18 7323.56 4.5 37 110 starboard 0.75 1
6/10/2007 79 12:21 0:37 3844.66 7327.71 3842.03 7328.17 4.7 39 starboard 15 25 loading up on seed, deck loaded
6/10/2007 | 80 13:08 0:44 3842.00 7328.47 3841.98 7328.20 4.4 39 140-port, 125-star starboard DL DL loading up on seed, put more wire on port, seemed to w ork
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Appendix Table 7.4.

Bridge Data Log

F/V Friendship2007-2

Time Tow Time Start Position End Position Speed  Depth Wire Out [=perimental Catch (bu)

Date Tow Start (24 hr) |Hour:Min Latitude (dd) Longitude (dd)  Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
6/10/2007 | 81 14:00 0:26 3841.92 7328.40 3843.18 7328.33 4.8 38 140/125 starboard DL DL short tow, loading up on small stuff, deck loaded
6/10/2007 82 14:57 0:53 3846.29 7328.62 3850.18 7328.95 4.8 36 140/125 starboard 3.5 3 going for bigger stuff to bring count up
6/10/2007 | 83 15:56 1:10 3850.28 7329.16 3850.66 7335.43 4.8 30 140/125 starboard 3 3
6/10/2007 | 84 17:12 1:28 3850.61 7335.51 3850.25 7326.99 4.2 30 140/125 starboard 6 6
6/10/2007 | 85 18:47 1:33 3850.25 7326.86 3851.69 7325.06 4.3 36 125/110 starboard 6 6
6/10/2007 | 86 20:30 1:20 3851.69 7325.06 3851.14 7326.18 4.5 33/36 125/110 starboard nk nk
6/10/2007 | 87 22:05 1:15 3851.21 7326.00 3851.44 7325.48 4.5 33/36 125/110 starboard 5 5
6/10/2007 | 88 23:35 1:20 3851.46 7325.55 3851.09 7326.55 4.5 33/36 125/110 starboard 4.5 5
6/11/2007 | 89 1:25 1:20 3851.08 7326.28 3850.42 7327.49 4.1 34 110 starboard 5 6
6/11/2007 | 90 3:00 1:45 3850.40 7327.54 3851.74 7324.91 4.3 34 110 starboard 5 5
6/11/2007 | 91 4:55 1:35 3851.93 7324.47 3847.74 7328.04 4.2 33 110 starboard 5 7
6/11/2007 | 92 7:02 0:28 3843.06 7328.16 3842.83 7327.89 4.3 37 110 starboard DL DL loading up on small stuff
6/11/2007 | 93 7:37 0:28 3842.86 7327.89 3842.87 7328.31 4.3 36.5 110 starboard DL DL loading up on small stuff
6/11/2007 | 94 8:54 1:01 3849.83 7327.44 3852.59 7322.74 4.2 35 110 starboard 3 4 bigger stuff
6/11/2007 | 95 10:04 0:56 3852.59 7322.68 3853.67 7325.81 4.5 31 110 starboard 3 4
6/11/2007 | 96 11:07 0:58 3853.63 7325.93 3855.32 7326.42 4.6 31 110 starboard 1 3 port side did not fish right
6/11/2007 | 97 12:13 1:27 3855.33 7326.49 3850.38 7329.06 4.7 34 110 starboard 4 6
6/11/2007 | 98 13:53 1:23 3850.38 7329.12 3856.26 7328.88 4.9 30 110 starboard 3 3
6/11/2007 | 99 15:21 1:34 3856.28 7328.81 3849.11 7329.26 5.4 35 110 starboard 7 5.5
6/11/2007 100 17:01 1:34 3849.07 7329.28 3853.61 7328.61 nk 35/30 110 starboard 4.5 5
6/11/2007 101 18:46 1:34 3855.64 7328.49 3849.17 7329.34 4.2 30/35 110 starboard 5 5
6/11/2007 102 20:27 1:33 3849.02 7329.28 3849.00 7328.86 4.5 35 110 starboard 5 5
6/11/2007 103 22:10 1:00 3848..46 7328.86 3844.54 7329.01 4.5 35 110 starboard 3 3
6/11/2007 104 23:30 0:15 3843.01 7328.80 3842.03 7328.07 4.2 38 140/125 starboard 27 30 30/40 count
6/12/2007 105 0:30 1:05 3844.00 7328.93 3849.48 7328.93 4.5 38/34 140/125 starboard 3 3
6/12/2007 106 1:50 0:45 3849.86 7328.67 3850.40 7327.41 4.3 33 115 starboard 35 3
6/12/2007 107 2:45 1:20 3850.19 73277.77 3854.34 7328.39 4.5 34 115 starboard 55 4.5
6/12/2007 108 4:20 1:15 3855.30 nk 3849.15 7329.37 4.5 starboard 5 5
6/12/2007 109 5:41 1:04 3849.08 7329.31 3851.29 7329.95 4.5 35/30 starboard 35 4
6/12/2007 110 6:52 1:25 3851.29 7329.99 3850.18 7329.14 4.5 30 starboard 5 4.5
6/12/2007 111 8:25 1:41 3850.13 7329.05 3850.46 73332.17 4.3 30 90/100 starboard 5 2 TURTLE IN PORT SIDE DREDGE (see notes)
6/12/2007 112 nk nk nk nk 3845.21 7328.95 4.7 35 90/100 starboard 55 4.5
6/12/2007 113 11:52 0:38 3844.94 7328.94 3841.92 7329.07 4.7 36.5 90/100 starboard DL DL
6/12/2007 114 12:40 0:45 3841.94 7329.09 3844.68 7329.49 4.4 36.5 120W/140D starboard 25 2 starting to breeze up
6/12/2007 115 13:31 1:00 3844.78 7329.53 3848.13 7329.38 4.5 36.6 starboard 2 4.25 port side did not fish right
6/12/2007 116 14:42 0:48 3847.56 7329.46 3844.00 7329.91 4.4 35/36.5 starboard 3 3
6/12/2007 117 15:40 0:29 3843.89 7328.99 3841.97 7328.28 4.4 35/36.5 starboard DL DL smaller stuff
6/12/2007 118 16:15 0:30 3841.97 7328.29 3842.40 7328.18 4.4 39 starboard DL DL smaller stuff
6/12/2007 119 16:56 1:14 3842.37 7328.34 3847.85 7328.45 5.2 39 starboard 4 4.5 bigger stuff
6/12/2007 120 18:14 1:31 3847.98 7328.55 3851.44 7334.46 4.6 36 starboard nk nk
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Appendix Table 7.5. Bridge Data Log F/V Friendship2007-2

Time Tow Time Start Position End Position Speed | Depth Wire Out [Zxperimental Catch (bu)
| Date Tow Start (24 hr) |Hour:Min Latitude (dd) Longitude (dd) |Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
6/12/2007 | 121 19:59 0:28 3851.00 7334.00 3851.96 7337.80 4.5 33/30 100 starboard 6 7.5
6/12/2007 122 20:35 nk 3851.96 7337.80 nk nk 4.2 29/25 75 starboard 25 15
6/12/2007 123 22:00 1:10 3851.24 7333.93 3849.99 7328.50 4.4 30 100 starboard DL DL
6/12/2007 124 23:20 1:25 3849.99 7328.61 3851.73 7335.96 4.5 30/34 100/110 starboard 4 3.5
6/13/2007 ' 125 0:55 1:30 3851.39 7376.76 3852.51 7334.49 4.0 27 90/80 starboard 3.5 3.75
6/13/2007 126 2:35 1:25 3852.23 7335.11 3853.14 7330.85 4.6 30 100/90 starboard 4.5 4.5
6/13/2007 | 127 4:10 1:39 3853.26 7330.39 3852.01 7328.81 4.5 33/34 100/90 starboard 5 6 getting sloppy
6/13/2007 128 5:58 1:15 3851.73 7328.84 3845.98 7328.80 4.6 37 110/100 starboard 4.5 4 smalls
6/13/2007 | 129 7:20 0:50 3845.71 7328.86 3841.82 7328.23 4.6 37/39 starboard DL DL smalls
6/13/2007 130 8:17 0:43 3841.76 7328.33 3841.34 7328.55 5 38 starboard DL DL
6/13/2007 131 9:04 1:00 3841.30 7328.59 3844.40 7328.90 4.5 36 starboard 15 15
6/13/2007 | 132 10:09 1:24 3844.41 7328.98 3849.42 7328.93 nk 36.6 starboard 3 3 little rougher
6/13/2007 | 133 11:38 1:37 3849.35 7329.11 3854.55 7330.00 4.3 34 starboard 3 3
6/13/2007 | 134 13:21 1:24 3854.43 7330.39 3849.76 7328.93 4.4 33 starboard nk nk
6/13/2007 | 135 15:05 1:17 3849.48 7329.15 3843.79 7328.35 4 34 starboard 2 2
6/13/2007 | 136 16:30 nk 3843.69 7328.51 nk nk nk 39 140/120 starboard DL 0 starb didn't fish
6/13/2007 | 137 nk nk nk nk 3841.93 7328.06 4.8 40 140/120 starboard DL 0] starb didn't fish, sweep was off, fixed and tried with shorter wire
6/13/2007 | 138 17:45 0:32 3841.69 7328.43 3842.06 7328.62 4.8 39 125 starboard DL DL much better tow
6/13/2007 | 139 18:25 nk 3841.97 7328.91 nk nk nk nk starboard DL DL
6/13/2007 | 140 19:15 nk 3855.51 7328.23 3853.48 7328.24 4 28/33 90/100 starboard 3.5 4 heading to buttons
6/13/2007 | 141 23:05 nk 3853.39 7328.29 nk nk nk 32 110/100 starboard nk nk sloppy w eather, off watch crew did not record
6/14/2007 | 142 nk nk nk nk nk nk nk nk nk starboard nk nk sloppy w eather, off watch crew did not record
6/14/2007 | 143 nk nk nk nk nk nk nk nk nk starboard nk nk sloppy w eather, off watch crew did not record
6/14/2007 144 nk nk nk nk nk nk nk nk nk starboard nk nk sloppy w eather, off watch crew did not record
6/14/2007 | 145 nk nk nk nk nk nk nk nk nk starboard nk nk sloppy w eather, off watch crew did not record
6/14/2007 | 146 5:10 1:31 nk nk 3902.65 7330.08 3 28 110/100 starboard 0.5 1 sloppy w eather, off watch crew did not record
6/14/2007 | 147 6:48 0:39 3902.53 7332.13 3900.42 7330.37 4 28 75 starboard 1 0.5 club stick was hung on port, and doubled dipped
6/14/2007 | 148 7:38 1:22 3900.63 7331.37 3900.63 7331.37 4.2 27 75 starboard 4 4 towing fair wind, shorter wire
6/14/2007 | 149 9:08 1:35 3901.04 7330.93 3901.04 7330.93 4.2 27 75 starboard 4.5 3.5 better tow
6/14/2007 150 10:51 1:34 3900.82 7331.15 3901.20 7330.71 4.4 27.5 75 starboard nk nk
6/14/2007 ' 151 13:31 0:30 3901.12 7330.84 3901.32 7330.51 4.4 27 75 starboard 5 4
6/14/2007 | 152 14:12 1:46 3901.17 7330.72 3854.15 7330.44 4.4 28/30 90 starboard 5 4.5
6/14/2007 | 153 16:03 1:24 3854.12 7330.58 3849.48 7329.14 4.5 29/34 90 starboard 3 2.5
6/14/2007 154 17:34 1:02 3849.39 7329.25 3845.30 7329.28 4.3 34/38 115 starboard 15 25 sun, calming down
6/14/2007 | 155 19:36 0:09 3845.30 7328.41 38481.83 7328.75 4.2 38/39 125 starboard 1.5 2
6/14/2007 | 156 nk nk nk nk nk nk nk nk nk starboard DL DL
6/14/2007 | 157 10:15 1:15 3841.74 7328.47 nk nk nk nk nk starboard DL DL
6/14/2007 | 158 11:40 1:25 3846.88 7327.98 3851.97 7327.98 4.5 31/38 100/125 starboard 5 4.5
6/14/2007 ' 159 2:25 1:45 3846.68 7328.49 3852.50 7328.49 4.7 31/35 100/90 starboard 4.5 6
6/14/2007 | 160 4:25 1:25 3853.04 7329.12 3849.40 7329.12 5 32 100/90 starboard 4 6
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Appendix Table 7.6.

Bridge Data Log

F/V Friendship2007-2

Time Tow Time Start Position End Position Speed  Depth Wire Out [=perimental Catch (bu)

Date Tow Start (24 hr) |Hour:Min Latitude (dd) Longitude (dd)  Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
6/14/2007 161 6:00 1:35 3849.54 7329.17 3852.39 7328.64 45 33 100/90 starboard nk nk turtle chains w ere overlapping sw eep
6/14/2007 162 7:50 1:23 3851.44 7328.82 3848.08 7329.20 4.8 33 100/90 starboard 3 35 tightened the turtle chains
6/14/2007 163 9:17 1:09 3848.08 7329.23 3842.72 7328.38 5.7 36 100/90 starboard 25 35
6/14/2007 164 10:30 0:30 3842.73 7328.43 3842.53 7328.06 nk 39 nk starboard DL DL small stuff
6/14/2007 165 11:07 0:39 3842.51 7328.08 3843.11 7327.36 4.8 39 nk starboard DL DL
6/14/2007 166 11:52 0:48 3843.07 7327.43 3842.94 7328.10 4.8 38/36 nk starboard 0.5 25 not much here
6/14/2007 167 12:47 0:43 3842.75 7328.24 3842.43 7378.61 4.8 36 nk starboard DL DL small stuff
6/14/2007 168 13:37 1:10 3842.34 7328.67 3847.30 7328.70 4.8 36 135 starboard 35 4 lots of cut shells
6/14/2007 169 14:47 1:06 3850.79 7327.02 3850.77 7327.09 5 35 nk starboard 6 55 lots of coal
6/14/2007 170 16:45 1:15 3850.50 7327.63 3848.51 7328.23 5 34 nk starboard 2.25 4
6/14/2007 171 18:09 2:06 3848.65 7328.23 3847.38 7328.67 4.5 37 140/130 starboard 3 4
6/14/2007 172 20:25 1:15 3846.88 7328.91 3849.71 7327.46 4.3 35/37 125/135 starboard 3 3
6/14/2007 173 21:45 1:00 3849.66 7327.46 3849.50 7327.47 4.2 35 125 starboard 3 35
6/14/2007 174 22:55 1:05 3849.51 7327.42 3852.42 7323.13 4 33 115 starboard 15 2
6/15/2007 175 0:20 0:40 3852.42 7323.13 3850.90 7326.17 4 33 115 starboard 2 2
6/15/2007 176 1:10 0:50 3850.90 7326.17 3851.21 7305.98 4.1 34 115 starboard 3 3
6/15/2007 177 2:08 0:47 3851.12 7326.00 3848.60 7328.33 4.2 34 115 starboard 2 2
6/15/2007 178 3:05 0:45 3848.62 7328.33 3845.01 7327.85 4.5 34/36 115 starboard 2 2
6/15/2007 179 4:10 0:25 3844.00 7327.85 3840.92 7327.97 4.4 37/38 125 starboard 20 20
6/15/2007 ' 180 5:00 nk 3841.60 7327.96 nk nk nk nk nk starboard nk nk steamed 10 min to small stuff
6/15/2007 181 5:40 1:05 3845.57 7328.15 3850.65 7327.02 4.6 36 115 starboard 3 3
6/15/2007 182 7:48 0:07 nk 7327.11 3849.92 7327.11 4.8 36 115 starboard 2 2
6/15/2007 183 8:01 1:02 3849.90 7327.17 3851.07 7327.15 5.2 37/31 115 starboard 3 3
6/15/2007 184 9:10 1:05 3851.15 7327.14 3848.77 7327.85 nk 36.6 115 starboard 3 3
6/15/2007 185 10:29 1:08 3849.04 7327.79 3848.06 7327.44 5t03 | 36.5/35 115 starboard 4 4
6/15/2007 186 11:43 1:17 3848.05 7327.41 3847.83 7327.99 4.8 35 115 starboard 4 4.5
6/15/2007 187 13:07 1:21 3847.66 7328.01 3847.09 7327.98 4.8 35/37 140 starboard 5 35
6/15/2007 188 14:37 0:38 3846.89 7328.14 3843.74 7327.99 5.7 36/38.8 140 starboard 1.5 15
6/15/2007 189 15:18 0:25 3843.65 7328.03 3841.89 7328.12 5.2 39 140 starboard DL DL
6/15/2007 190 15:51 0:12 3841.83 7328.14 3842.69 7329.14 5 39 140 starboard DL DL
6/15/2007 191 16:11 1:24 3842.93 7327.99 3849.60 7326.76 4.5 37 115 starboard nk nk
6/15/2007 192 17:50 nk 3849.97 7326.79 nk nk 4.4 37 115 starboard nk nk
6/15/2007 193 18:45 0:45 3849.87 7326.49 3849.92 7326.81 4.5 38 115 starboard 3 25
6/15/2007 194 19:37 0:44 3849.98 7326.77 3850.08 7326.41 nk 38 115 starboard 25 25
6/15/2007 195 20:25 0:37 3850.13 7326.40 3851.25 7324.08 4.5 38 115 starboard 3 2.75
6/15/2007 196 21:15 0:50 3851.24 7324.10 3851.47 7324.15 4.5 31/35 105 starboard 4 3.25
6/15/2007 197 22:15 0:55 3851.42 7324.27 3851.50 7323.85 4.5 37/31 115 starboard 4 3.25
6/15/2007 198 0:00 1:30 3851.20 7324.50 3851.35 7323.76 4.5 37/31 115 starboard 25 35
6/16/2007 199 1:40 1:05 3851.34 7323.37 3851.67 7324.07 4.4 37/31 115 starboard 4 3
6/16/2007 200 2:55 1:00 3851.50 7324.06 3851.27 7324.12 4.6 37/31 115 starboard 3.5 4.5
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Appendix Table 7.7.

Bridge Data Log

F/V Friendship2007-2

Time Tow Time Start Position End Position Speed Depth Wire Out IExperimental Catch (bu)

Date Tow Start (24 hr) Hour:Min Latitude (dd) Longitude (dd) ' Latitude (dd) l-ongitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
6/16/2007 201 4:00 1:00 3851.21 7324.24 3851.16 7325.13 4.8 35/31 115 starboard 4 4
6/16/2007 202 5:15 1:00 3851.48 7324.17 3847.99 7327.02 5.2 36 115 starboard 3 3
6/16/2007 203 6:22 0:47 3847.91 7327.00 3844.20 7327.61 4.9 36 115 starboard 1.5 1.5
6/16/2007 204 7:15 0:33 3844.21 7327.59 3841.88 7328.14 3.5 39 115 starboard DL DL lobster pot in starb.
6/16/2007 205 7:58 0:43 nk nk 3843.00 7327.85 3.6 38 115 starboard 0 0 tow no good, no catch in area
6/16/2007 206 8:47 0:19 3842.86 7327.85 3841.41 7328.21 3.6 38 100 starboard DL DL big load of small stuff
6/16/2007 207 10:10 1:05 3849.22 7326.65 3851.98 7323.58 4.1 37/35 100 starboard 3 2 turtle chain on port is busted
6/16/2007 208 11:23 0:53 3851.93 7323.48 3851.81 7324.68 4 35/34 100 starboard 2 2
6/10/2007 209 12:21 0:54 3851.82 7324.64 3852.49 7322.41 4.5 34 100 starboard 1.5 25
6/10/2007 210 13:21 0:39 3852.50 7322.36 3851.38 7324.24 4.5 34/36 100 starboard 2 2
6/10/2007 211 14:06 0:59 3851.37 7324.45 3851.09 7327.29 4.5 36 100 starboard 3 3
6/10/2007 212 15:14 1:20 3851.06 7327.19 3851.67 7326.17 4.3 30/32 100 starboard 4 3.5
6/10/2007 213 16:41 1:31 3851.76 7326.00 3851.48 7325.85 4.5 32 100/110 starboard 5.75 55
6/10/2007 214 18:20 1:28 3851.48 7325.86 3851.04 7326.37 4.3 34 100/110 starboard 5 5
6/10/2007 215 19:54 1:26 3851.12 7326.09 3849.86 7328.62 4.6 34 100/110 starboard 5 5
6/10/2007 216 21:30 nk 3849.88 7328.54 nk nk nk nk nk starboard nk
6/10/2007 217 nk nk nk nk nk nk nk nk nk starboard nk nk off watch, crew did not record
6/10/2007 218 nk nk nk nk nk nk nk nk nk starboard nk nk off watch, crew did not record
6/10/2007 219 nk nk nk nk nk nk nk nk nk starboard nk nk off watch, crew did not record
6/10/2007 220 nk nk nk nk nk nk nk nk nk starboard nk nk off watch, crew did not record
6/10/2007 221 nk nk nk nk nk nk nk nk nk starboard nk nk off watch, crew did not record
6/10/2007 222 nk nk nk nk nk nk nk nk nk starboard nk nk off watch, crew did not record
6/10/2007 223 nk nk nk nk 3844.33 7327.86 4.7 36 nk starboard 3 3 no time to count, clear deck for smalls
6/10/2007 224 7:00 0:15 3842.76 7327.86 3842.76 7328.06 35 38 125/140 starboard DL DL fill up on smalls
6/10/2007 225 7:48 1:02 3841.88 7322.69 3850.68 7327.04 53 36 starboard 3 3 fill up on smalls
6/10/2007 226 9:00 1:30 3850.91 7326.47 3851.24 7325.03 4.6 34/33 110/100 starboard 5 6.5 fill up on smalls
6/10/2007 227 10:37 1:28 3851.50 7324.56 3850.99 7325.66 4.4 34/35 110/100 starboard 5 4.5
6/10/2007 228 12:16 1:14 3851.21 7324.99 3850.25 7327.32 4.5 35/33 110/100 starboard 5 4
6/10/2007 229 1:43 13:27 3850.48 7326.88 3845.90 7327.52 4.4 35/33 110/100 starboard 5 5
6/10/2007 230 nk nk nk nk nk nk nk nk nk starboard DL DL loading up on small stuff for to head back north with
6/10/2007 231 nk nk nk nk nk nk nk nk nk starboard DL DL loading up on small stuff for to head back north with
6/10/2007 232 nk nk nk nk nk nk nk nk nk starboard DL DL loading up on small stuff for to head back north with
6/10/2007 233 17:29 1:18 3847.17 7326.79 3852.00 7324.71 nk 33 starboard nk nk loading up on small stuff for to head back north with
6/10/2007 234 18:51 1:19 3852.17 7324.69 3858.13 7323.07 4.6 34 100 starboard 5 4 towing as we head north
6/10/2007 235 20:20 1:10 3858.27 7323.11 3902.98 7319.36 4.6 34 100 starboard 3.5 3.5
6/10/2007 236 21:40 0:40 3903.26 7319.14 3907.02 7315.30 4.6 34 100 starboard 5 5
6/10/2007 237 22:50 1:15 3907.31 7315.05 3912.06 7313.42 4.5 33 100 starboard 4 4
6/19/2007 238 0:15 1:20 3912.55 7313.31 3910.09 7313.36 4 33 100 starboard 4 5
6/19/2007 239 1:40 1:30 3910.96 7313.39 39117.76 7314.00 4.2 33 110/100 starboard 5 7
6/19/2007 240 3:20 1:30 3911.77 7313.87 3913.54 7313.30 4.2 33 110/100 starboard 5 6.5
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Appendix Table 7.8.

Bridge Data Log

F/V Friendship2007-2

Time Tow Time Start Position End Position Speed | Depth Wire Out [=perimental Catch (bu)
Date Tow Start (24 hr) Hour:Min Latitude (dd) Longitude (dd) |Latitude (dd) longitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
6/19/2007 241 5:00 1:18 0.00 7313.52 3915.34 7313.52 5.1 33 100/100 starboard nk nk
6/19/2007 | 242 6:25 1:00 3913.12 7312.69 3919.68 7312.69 nk 34 110/100 starboard nk nk
6/19/2007 | 243 7:37 nk 3919.68 7309.73 nk nk nk nk nk starboard 4 4
6/19/2007 | 244 nk nk nk nk nk nk nk nk nk starboard 3 3
6/19/2007 | 245 nk nk nk nk 3927.52 7256.30 nk 34 nk starboard nk nk
6/19/2007 | 246 11:07 nk 3927.54 72544.00 nk nk nk nk nk starboard nk nk last tow
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Appendix Table 8.1.

Bridge Data Log

F/V Friendship2007-3

Time Tow Time Start Position End Position Speed Depth Wire Out (fathoms) Catch (bu)

Date Tow Start (24 hr) Minutes Latitude (dd) Longitude (  dd) Latitude (dd) l.ongitude (dd) Knots Fathoms Port Star board Port Stbd Comments
6/27/2007 1 6:05 50 F 392003 T 725721 3927 7300 4.3 34.6 100 100 2 2 | Experimental Dredge on stbd side until tow #89
6/27/2007 2 7:00 60 ¥ 392627 " 7300.79 ¥ 392306 " 730381 4.2 335 100 100 5 5
6/27/2007 3 8:15 30 F 392197 © 730471 ¥ 392089 © 730575 4.8 345 100 100 0.75 1.75
6/27/2007 4 9:00 60 ¥ 392031 " 7305.95 ¥ 391740 [  7309.87 4.4 32.7 100 100 4 3
6/27/2007 5 10:10 75 F 301717 T 7310.27 ¥ 3911.84 © 731354 4.6 325 100 110 5 5
6/27/2007 6 11:35 85 F 391210 F 731352 391223 [ 7313.99 43 33 95 110 55 | 6 | see logsheets for lat/long on turnaround tow
6/27/2007 7 13:05 70 F 391181 " 7314.10 F 391278 731345 4.4 335 95 110 25 3
6/27/2007 8 14:25 65 F 391327 © 7313.33 391454 ©  7313.70 4.6 33 95 110 3 4
6/27/2007 9 15:45 59 F 391488 " 731350 F 391838 © 7309.75 4.6 33 100 110 35| 3
6/27/2007 10 16:52 38 F 391878 ©  7309.22 392066  7306.74 4.2 33 100 110 1 1
6/27/2007 11 17:45 30 F 392128 " 7305.88 ¥ 392299  7303.97 4.4 33 100 110 2 | 15
6/27/2007 12 18:26 39 F 392334 F  7303.62 F 392580 [ 730137 4.6 33 100 110 2 15
6/27/2007 13 19:15 75 F 392576 " 730143 F 392482 F  7306.90 4.0 34 110 110 45 | 4
6/27/2007 14 20:40 60 F 392482 F  7306.90 F 392430 [ 731116 4.0 33 90 100 25 35
6/27/2007 15 21:50 80 F 392468 F 7310.90 F 302232 F 731148 35 30 100 100 15 15
6/27/2007 16 23:20 65 F 392249 T 7310.96 F 392435 F  7306.30 43 33 120 120 35| 3
6/27/2007 17 0:35 90 F 392460 F 730554 F 392200 F 730866 4.2 32 110 100 2 | 25
6/27/2007 18 2:15 75 F 392230 F 7308.08 F 391941 T 731214 45 33 100 90 3 3
6/27/2007 19 3:40 80 F 391960 F 731158 F 391708 F 731294 4.6 33 100 100 3 | 35
6/27/2007 20 5:06 79 F 301724 F 731237 F 391346 [ 731327 45 34 90 100 53 | 2 |Twinetopwas hung up on starboard
6/27/2007 21 6:30 60 F 391392 F 7313.00 F 301306 F 731346 4.4 32 95 110
6/28/2007 22 8:00 60 F 391033 " 7317.58 F 391033 " 731756 43 31 90 100 25 2 |Possible turn around tow
6/28/2007| 23 9:07 63 F 391067 F 7317.37 F 390958 F 732015 4.6 30 90 100 25| 2
6/28/2007 24 10:20 80 F 390833 " 7320.16 ¥ 390319 " 7319.20 4.6 33 90 100 35| 45
6/28/2007 25 11:47 58 390346 " 7319.22 F 390059 [ 7316.87 4.2 35 115 110 3 3
6/28/2007 26 13:05 50 F 390069 " 7316.11 ¥ 395892 [ 731163 4.8 37 120 110 1 1
6/28/2007 27 14:07 23 ¥ 395874 " 731134 ¥ 395724 731276 4.7 35 110 100 1 1
6/28/2007 28 14:37 18 F 395698 " 7312.99 ¥ 395594  7314.15 4.6 35 110 100 0.75 05
6/28/2007 29 15:05 20 ¥ 395568 " 7314.50 385466 [ 731572 4.6 36 110 100 05| 05
6/28/2007| 30 15:37 18 F 385447 F  7316.02 F 385326 F 7316.52 4.6 37 25| 3
6/28/2007 31 16:05 35 ¥ 385325 " 7316.55 ¥ 385305 [ 7316.42 4.6 42 130 135 0 0 Dredges crossed
6/28/2007 32 16:55 60 F 385333 " 731644 F 385317 [ 7316.75 4.6 42 130 135 05| 45
6/28/2007 33 18:05 65 ¥ 385365 " 7315.94 ¥ 385160 [ 731831 4.2 40 125 135 05| 1
6/28/2007 34 19:25 30 F 385230 " 7317.33 ¥ 385093 [ 7320.32 4.2 39 140 135 25 | 23
6/28/2007 35 22:05 40 ¥ 384211 " 7328.16 384245 T 7327.86 43 38 140 125 30 25
6/28/2007 36 22:55 60 3841.92 7327.98 3842.24 7327.97 4.3 38 25 | 20
6/29/2007 37 0:05 80 3842.75 7327.96 3848.63 7326.87 4.6 37 120 110 1.75 3
6/29/2007 38 1:35 85 3845.21 7326.75 3855.04 7324.93 4.7 34 110 100 25 3
6/29/2007 39 3:10 65 3855.59 7324.80 3858.64 7327.67 4.6 30 90 90 15 2
6/29/2007 40 4:23 60 3858.92 7327.43 3901.94 7323.61 4.6 30 920 90 3 | 25
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Appendix Table 8.2. Bridge Data Log F/V Friendship2007-3

Time Tow Time Start Position End Position Speed Depth ‘Wre Out (fathoms) Caich ( bu)
Date Tow Start (24 hr) Minutes Latitude (dd) Longitude (  dd) Latitude (dd) l-ongitude (dd) Knots Fathoms Port Star board Port Stbd Comments

6/29/2007 41 5:30 65 F 390217 T 732324 F 390587 |  7320.29 4.6 30 920 90 2.5 2.5 On port side, clubstick caught in bag
6/29/2007 42 7:00 100 F 390587 [ 732012 F 390040 F 7321.09 4.3 33 90 100 375 35
6/29/2007 43 8:55 70 F 390029 [ 732087 F 390419 T 7320.34 45 32 90 100 45| 4
6/29/2007 44 10:15 65 F 390344 F 732072 F 390013 [ 7324.99 4.2 30 35| 3
6/29/2007 45 12:50 30 F 385964 [ 732530 F 385447 [ 7328.46 45 30
6/29/2007 46 14:23 14 F 384258 [ 732821 F 384168 [ 7327.95 4.4 38 130 125 12 | 16
6/29/2007 47 14:55 55 ¥ 384258 [ 732821 ¥ 384154 [ 732791 3.8 38 130 125 10 | 15 Hole in bag near lower corner on starboard
6/29/2007 48 16:05 25 ¥ 384177 [ 7328.26 F 384196 [ 7328.30 45 38 140 125 15 | 25
6/29/2007 49 16:45 25 ¥ 384184 732844 ¥ 384217 © 7328.44 4.3 38 140 130 20 | 20
6/29/2007 50 18:05 35 " 384764 [ 732832 384764 [ 7328.32 45 36 125 125 5 7
6/29/2007 51 19:40 55 F 385304 [ 732798 F 385724 F 732765 4.6 31 100 100 3 3
6/29/2007 52 20:43 62 F 385756 [ 7327.63 F 390217 [ 732681 45 30 90 100 375 4
6/29/2007 53 21:53 32 F 390250 [ 732671 F 300423 [ 7325.69 4.2 30 920 100 2 2
6/29/2007 54 22:31 34 390440 [ 732553 390642 [ 732372 4.2 30 90 100
6/29/2007| 55 23:17 43 F 3906.63 " 7323.23 F 390792 F 732088 4.3 30 920 100 4 4
6/30/2007 56 0:20 65 ¥ 390788 [ 7320.86 ¥ 390382 [ 732422 45 31 90 100 55 5
6/30/2007| 57 1:35 60 390348 F 732451 F 385978 F 732651 4.2 30 920 100 4 | 35
6/30/2007 58 2:45 60 3859.41 7326.70 3855.17 7328.48 4.0 32 90 100 4 | 35
6/30/2007 59 3:55 85 3854.73 7328.55 3849.52 7328.33 4.0 35 35| 4
6/30/2007 60 5:30 65 3849.90 7328.38 3854.31 7328.36 4.2 35 90 100 25 25
6/30/2007 61 6:45 60 3854.23 7328.38 3850.22 7329.03 4.1 30 90 100
6/30/2007 62 7:55 51 3849.86 7329.12 3846.17 7328.94 4.3 36 125 120 2 4
6/30/2007 63 9:15 10 3842.58 7328.55 3841.80 7328.23 4.2 39 140 125 10 | 105
6/30/2007 64 9:37 28 3841.99 7328.40 3841.67 7328.30 4.3 39 140 125 15 | 15
6/30/2007 65 10:20 10 3841.84 7328.19 3842.69 7327.76 4.4 38 140 125 30 | 30 Loaded up on small stuff
6/30/2007 66 11:00 45 3846.79 7328.49 3850.20 7328.89 45 36 115 115 25 2
6/30/2007 67 11:55 80 3850.49 7328.85 3856.50 7328.41 45 33 90 90 3 425
6/30/2007 68 13:30 60 3856.87 7328.45 3859.00 7328.51 45 29 90 90 3 | 25
6/30/2007 69 14:40 40 3900.87 7328.50 3903.80 7324.65 45 30 920 90 35| 35
6/30/2007 70 15:30 65 3904.18 7324.49 3907.67 7321.24 4.2 30 90 100 35 4
6/30/2007 71 16:45 60 3907.60 7321.28 3904.50 7324.63 4.1 31 920 100 6 55
6/30/2007 72 17:55 60 3904.18 7324.82 3900.50 7326.88 4.6 30 90 100 3.25 275
6/30/2007 73 19:07 63 3900.13 7327.02 3856.00 7328.43 45 29 920 100 35| 35
6/30/2007 74 20:20 70 3855.56 7328.57 3850.64 7329.85 45 30 90 100 35 35
6/30/2007 75 21:40 50 3850.25 7329.60 3842.85 7327.74 4.6 38 120 125
7/1/2007 = 76 0:05 85 3847.56 7327.85 3850.52 7328.16 4.6 35 120 110 275 2.75
7/1/2007 | 77 1:40 60 3850.88 7328.15 3855.26 7328.32 45 29 100 90 45| 5
7/1/2007 = 78 2:47 60 3855.62 7328.27 3859.72 7327.00 4.3 30 100 90 3 3
7/1/2007 = 79 3:56 60 3859.94 7326.90 3903.43 7324.79 4.3 30 100 90 2 | 25
7/1/2007 = 80 5:08 52 3903.69 7324.62 3906.95 7322.41 4.3 30 110 920 3 3
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Appendix Table 8.3.

Bridge Data Log

F/V Friendship2007-3

Time Tow Time Start Position End Position Speed | Depth ‘Wire Out (fathoms) Caich ( bu)
Date Tow Start (24 hr) | Minutes Latitude (dd) Longitude ( dd) Latitude (dd) l.ongitude (dd) Knots Fathoms Port Star board Port Stbd Comments
7/1/2007 | 81 6:10 30 3907.22 7322.18 3907.82 7323.65 4.3 30 90 100 2.25 2.25
7/1/2007 | 82 6:47 43 3907.57 7323.96 3905.55 7325.87 4.2 29 90 100 25 25
7/1/2007 | 83 7:37 68 3905.55 7325.87 3908.25 7322.86 4.6 30 90 100 3 3.5
7/1/2007 | 84 8:55 70 3907.84 7322.73 3903.33 7326.18 4.5 30 90 100 3.5 3
7/1/2007 | 85 10:15 60 3903.25 7326.36 3859.12 7327.35 4.1 29 90 100 25 35
7/1/2007 | 86 11:25 65 3858.61 7327.60 3854.41 7329.50 4.6 30 90 100 2.5 3
7/1/2007 | 87 12:40 60 3853.93 7329.58 3853.90 7329.46 4.4 35 125 135 2 25
7/1/2007 | 88 13:50 45 3849.07 7329.02 3845.83 7328.46 4.4 39 140 125 2.5 3
Sw itched turtle dredge (drag+gear) to port side
7/1/2007 | 89 14:55 20 3843.20 7327.86 3941.72 7328.20 4.3 40 125 140 25 | 35 after this tow
7/1/2007 | 90 15:50 55 3940.96 7328.31
7/1/2007 | 91 17:15 60 3847.88 7328.15 3851.67 7327.73 4.5 36 125 125 3 | 1.75 First sanpling tow with Exp. Dredge on port
7/1/2007 | 92 18:25 60 3851.64 7327.60 3856.27 7327.67 4.4 35 100 100 325 3
7/1/2007 | 93 19:35 60 3856.72 7327.70 3900.65 7326.08 4.2 29 100 100 3 3
7/1/2007 | 94 20:45 45 3900.92 7325.95 3903.84 7323.84 4.2 29 100 100 3 3.5
7/1/2007 | 95 21:40 55 3904.10 7323.57 3907.32 7320.84 4.2 29 100 100 3 4.5
7/1/2007 | 96 22:45 60 3907.69 7320.57 3907.35 7320.93 4.2 29 100 100 325 4
7/1/2007 | 97 23:55 100 100
7/2/2007 | 98 1:00 60 3908.15 7321.95 3904.42 7324.79 4.5 30 100 90 4.75| 3.5
7/2/2007 | 99 2:10 60 3904.21 7324.97 3901.00 7327.88 4.8 30 110 95 4 3
7/2/2007 | 100 3:20 60 3900.57 7328.21 3856.33 7328.59 4.2 29 110 95 4 4
7/2/2007 | 101 4:30 60 3855.77 7328.61 3850.86 7328.41 4.2 30 110 95 3.5 3
Exp dredge caught more on this tow loading up

7/2/2007 | 102 5:40 70 3850.78 7328.39 3844.24 7328.43 4.5 38 140 140 30 25
7/2/2007 | 103 7:00 3844.00 7328.40
7/2/2007 | 104 9:50 3846.90 7328.77 3849.97 7328.41 4.5 34 125 125 25 25
7/2/2007 | 105 13:20 3859.58 7326.87 4.3 31
7/2/2007 | 106 17:10 60 3903.50 7325.13 3859.93 7327.83 4.1 30 90 100 25 25
7/2/2007 | 107 18:18 67 3859.52 7328.01 3854.93 7328.56 4.3 31 90 100 3.5 3
7/2/2007 | 108 19:35 60 3854.51 7328.55 3851.69 7328.54 35 90 100 25 2
7/2/2007 | 109 20:45 3851.63 7328.58
7/2/2007 | 110
7/3/2007 | 111 23:40 50 3846.11 7328.42 3849.85 7328.80 4.5 36 125 125 275 2.75
7/3/2007 | 112 0:50 50 3850.19 7328.81 3854.47 7329.12 4.6 30 100 100 4 3
7/3/2007 | 113 1:50 55 3854.74 7329.13 3858.33 7329.36 4.4 30 90 100 25 25
7/3/2007 | 114 2:55 40 3858.45 7329.36 3859.99 7329.37 4.4 27 75 75 2 2
7/3/2007 | 115 3:42 43 3900.40 7329.53 3903.33 7330.60 4.5 27 75 75 2.5 2
7/3/2007 | 116 4:40 35 3903.66 7330.38 3904.00 7328.10 4.4 28 75 75 2 25
7/3/2007 | 117 5:30 30 3903.96 7327.55 3904.63 7325.20 4.5 32 100 100 2.5 2
7/3/2007 | 118 6:10 55 3904.63 7325.20 3907.13 7321.16 4.5 30 100 100 325 3
7/3/2007 | 119 9:10 60 3903.29 7323.26 3859.90 7325.08 4.1 30 100 110 225 2
7/3/2007 | 120 10:20 60 3859.41 7325.28 3855.58 7327.03 4.2 32 100 110 3 3
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Appendix Table 8.4.

Bridge Data Log

F/V Friendship2007-3

Time Tow Time Start Position End Position Speed  Depth Wire Out (fathoms) Catch ( bu)
Date Tow Start (24 hr) Minutes Latitude (dd) Longitude (  dd) Latitude (dd) longitude (dd) Knots Fathoms board Port Stbd Comments
7/3/2007 | 121 11:30 60 ¥ 3855.16 | 7327.19 385132 | 732837 4.5 30 90 100 275 25
7/3/2007 @ 122 12:40 ¥ 385126 [ 7328.04 " 3849 " 7327
7/3/2007 123 14:35 20 T 384269 " 7329.39 384115 [ 7329.40 4.6 375 130 130 Loaded up on small stuff
7/3/2007 | 124 15:10 30 T 384087 " 732952 " 384269 [ 7327.76 4.7 36.7 125 125 Loaded up on small stuff
7/3/2007 | 125 16:15 55 " 384662 [ 7328.40 ¥ 385096 [ 7328.08 45 34.9 115 115 3.5 3.5 |Backto the big stuff here
7/3/2007 = 126 17:20 50 F 385096 ©  7328.08 F 385471 T 732794 45 30.1 100 100
7/3/2007 = 127 18:20 55 F 385537 [ 732794 F 385034 [ 7326.96 45 30.3 100 100 3 3
7/3/2007 | 128 19:25 50 F 385934 F 7326.96 F 390221 F 732513 45 28.9 100 100 25| 3
7/3/2007 = 129 20:25 50 F 390260 © 7324.98 F 390316 [ 732475 45 30.3 100 100 275 3.25
7/3/2007 | 130 325 4
7/3/2007 = 131 21:30 55 F 390647 [ 732295 F 390262 [ 7325.09 45 30.2 100 100 3 2
7/3/2007 132 22:40 55 F 390208 F 732537 F 385027 [ 7326.89 45 30.8 100 100 3 3
714/2007 @ 133 23:45 55 F 385922 T 7326.91 F 390419 [ 732433 45 30.1 100 100 375 4
714/2007 @ 134 0:55 55 ¥ 390444 T 732413 ¥ 390204 [ 732536 45 30.6 100 110 25| 3
714/2007 @ 135 2:00 60 F 3901.66 | 732554 ¥ 3857.86 |  7327.93 45 30 100 100 25| 3
714/2007 = 136 3:10 60 ¥ 385782 [ 732795 F 385346 [ 732873 4.3 29 100 100 3 3
714/2007 = 137 4:20 55 T 385302 " 732863 T 384877 [ 7329.42 4.3 30 100 100
7/4/2007 = 138 6:00 30 3842.35 7329.48 3842.16 7328.00 4.3 36 125 125 20 | 20 |loaded up on smalll stuff
714/2007 = 139 8:05 25 3842.15 7328.03 3841.27 7328.35 45 36 125 125 60 | 40 | loaded up on smalll stuff
714/2007 = 140 9:10 70 3846.00 7328.74 3850.68 7326.10 45 37 125 125 4 | 3.25 'Went back to big stuff; starting to rain
714/2007 @ 141 10:30 60 3850.81 7326.04 3849.41 7328.15 45 35.4 125 125 325 3
714/2007 = 142 11:40 3849.41 7328.15 45 34 125 125
714/2007 @ 143 12:25 55 3850.68 7325.93 7329.67 7329.67 5.0 31.4 125 125
714/2007 @ 144 13:30 55 3853.83 7329.67 3858.35 7327.91 5.0 29.4 125 125 4 | 4.25
714/2007 @ 145 14:30 50 3858.46 7327.85 3901.52 7325.50 45 28.6 125 125
714/2007 = 146 16:05 55 3901.60 7325.42 3905.44 7323.25 45 30.1 125 125
714/2007 = 147 17:10 60 3905.93 7322.97 3905.06 7324.13 4.7 29.9 125 125 3 3 | turn around tow
714/2007 = 148 18:20 3905.29 7324.02 45 295 125 125 35 4 turnaround tow
714/2007 = 149 18:30 55 3905.00 7324.15 3903.23 7326.64 3.9 29.8 125 125 3 2
714/2007 = 150 19:30 65 3905.42 7324.70 3904.63 7323.92 3.9 29 125 125 3 | 3.25 |turn around tow
714/2007 = 151 20:40 65 4.1 30.7 125 125
7/5/2007 = 152 17:00 50 3942.45 7327.73 394253 7327.82 45 38.2 125 125 30 | 30
7/5/2007 = 153 18:05 45 3942.48 7327.75 3942.13 7327.98 45 37 125 125
7/5/2007 @ 154 19:50 65 3849.35 7326.33 3854.02 7324.86 45 37 115 115 3 1
7/5/2007 | 155 21:05 55 3854.62 7324.72 3859.07 7323.41 45 33.1 100 100
7/5/2007 = 156 22:20 60 3859.59 7323.27 3903.18 7320.52 45 325 100 100
7/6/2007 = 157 23:30 60 3903.54 7320.11 3908.10 7320.23 45 31.5 100 100 25 25
7/6/2007 = 158 0:45 70 3908.61 7320.22 3912.27 7315.73 4.6 33 100 100 55| 4
7/6/2007 = 159 2:05 75 3912.67 7315.17 3911.32 7317.36 4.2 33 100 100 25 25
7/6/2007 = 160 3:30 60 3911.67 7316.86 3910.08 7318.97 4.0 30 100 100 2 | 15
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Appendix Table 8.5.

Bridge Data Log

F/V Friendship2007-3

Time Tow Time Start Position End Position Speed Depth ‘Wire Out (fathoms) Catch ( bu)
Date Tow Start (24 hr) Minutes Latitude (dd) Longitude ( dd) Latitude (dd) longitude (dd) Knots Fathoms Port board Port Stbd Comments
7/6/2007 @ 161 4:40 3910.45 7318.55 4.5 29.7 100 100 Changed 15 to 14 diamonds on NB dredge
7/6/2007 @ 162 8:30 70 3959.17 7325.25 3853.97 7327.28 4.5 31 100 100 2.5 | 0.5 Twine top hung on starboard side
7/6/2007 @ 163 9:50 60 3852.50 7327.52 3848.06 7327.97 4.5 31.5 100 100 Changed 15 to 14 diamonds on Exp dredge
7/6/2007 @ 164 11:20 45 3847.40 7327.92 3843.94 7327.94 4.5 35 100 100 1 175
7/6/2007 @ 165 12:20 25 3842.53 7328.06 3841.91 7329.11 4.5 38.4 100 100
7/6/2007 @ 166 12:55 3841.98 7328.74 100 100 steaming to big stuff
7/6/2007 @ 167 14:20 50 3851.35 7327.37 3853.66 7327.14 4.5 30 100 100 2 | 225
7/6/2007 | 168 15:20 60 3854.09 7327.06 3858.06 7326.30 4.5 33.1 100 100 325 25
7/6/2007 @ 169 16:30 55 3857.88 7326.15 3853.35 7327.69 4.6 32 100 100 3 | 325
7/6/2007 | 170 17:45 65 3853.41 7327.64 4.6 32.3 100 100 3 325
7/6/2007 @ 171 19:00 60 3857.55 7326.67 3853.06 7328.16 4.5 30.4 100 100 2 25
7/6/2007 | 172 20:10 60 3852.66 7328.84 3848.31 7328.31 4.5 31 100 100 Hole in portside gear
7/6/2007 @ 173 21:35 40 3847.97 7328.24 3844.73 7328.58 4.4 36 125 125
7/6/2007 @ 174
7/7/2007 @ 175 0:15 50 3848.28 7326.62 3852.96 7327.11 4.5 37 115 115 2 2
7/7/2007 | 176 1:15 60 3852.96 7327.11 3856.64 7326.49 4.4 34 100 100 4 5
7/7/2007 @ 177 2:25 60 3856.41 7326.42 3856.24 7326.65 4.4 34 115 115 4 5
7/7/2007 | 178 3:35 60 3856.00 7326.60 3856.18 7326.33 4.4 34 115 115 55 | 55
7/7/2007 @ 179 4:45 30 3855.96 7326.31 3856.48 7326.27 4.4 34 115 115 55 6
7/7/2007 @ 180 6:05 75 3856.61 7326.47 3856.64 7326.46 4.4 36 115 115 6 6.5
7/7/2007 @ 181 7:35 70 3856.36 7326.50 3856.39 7326.58 51 30 120 120 55| 55
7/7/2007 | 182 8:55 75 3856.49 7326.44 3855.93 7326.50 5.2 33 120 120 5.5 6
7/7/2007 @ 183 10:20 60 3855.71 7326.51 3856.37 7326.14 5.0 33 120 120 55| 55
7/7/2007 @ 184 11:30 70 3856.28 7326.08 3856.54 7325.67
7/7/2007 @ 185 12:50 3856.39 7325.76
7/7/2007 | 186 15:20 30 3842.46 7327.98 3841.49 7329.24 4.5 38 140 140 20 20
7/7/2007 @ 187 16:00 30 3841.89 7329.34 3842.98 7328.01 4.4 38 140 140 30 30
7/7/2007 @ 188 17:55 65 3850.40 7326.59 3856.12 7326.29 4.4 34 115 115 6.5 7
7/7/2007 @ 189 19:10 75 3855.98 7326.65 3850.14 7326.78 50 36 115 115 7 6
7/7/2007 @ 190 20:35 70 3850.29 7326.76 3856.28 7326.20 50 33 115 115 7 7
7/7/2007 | 191 22:00 70 3856.05 7326.20 3850.51 7326.81 55 33 120 120 7 7
7/8/2007 @ 192 23:20 70 3850.51 7326.81 3856.68 7325.86 55 33 120 120 525 6.25
7/8/2007 | 193 0:40 75 3856.44 7325.91 3850.86 7326.38 5.5 33 120 120 5 525
7/8/2007 @ 194 2:05 70 3851.10 7326.36 3856.76 7325.38 55 33 120 120 5 5
7/8/2007 | 195 3:25 65 3856.65 7325.43 3851.87 7326.13 5.5 33 120 120
7/8/2007 @ 196 4:40 80 3851.98 7326.17 3850.62 7326.83 120 120
7/8/2007 | 197 11:10 75 3850.16 7327.05 3856.78 7325.99 5.5 33 120 120 5 | 45
7/8/2007 @ 198 12:35 80 3856.81 7325.95 3850.47 7326.64 51 33 120 120 5 6
7/8/2007 | 199 14:05 60 3851.45 7326.42 3855.35 7325.80 5.1 33 120 120 5 4
7/8/2007 @ 200 15:15 50 3855.28 7325.81 3850.28 7326.71 51 30 120 120 5 5
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Appendix Table 9.1

Bridge Data Log

F/V Friendship2007-4

Time Tow Time Start Position End Position Speed Depth ‘Wire Out [=perimental | Catch (bu)
Date Tow [Start (24 hr) | Hour:Min Latitude (dd) Longitude (dd)  Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
r F i all GPS data is bieng recorded, TD probe, and Terp loggers on both
7/17/2007 1 5:27 0:47 3915.7390 7313.8534 3912.47 7316.2199 5.0 31 115 PORT 6.5 5.5 dredges
7/17/2007 2 6:17 1:00 3912.43 7316.21 3913.03 7315.92 54 31 115 PORT 45 55
7/17/2007 3 7:23 1:08 3913.11 7315.91 3912.69 7316.88 3.3 31 115 PORT 15 45
7/17/2007 4 8:34 0:28 3917.68 7316.89 3912.71 7319.41 35 31 115 PORT 15 15
7/17/2007 5 9:06 0:33 3912.87 7319.56 3913.59 7318.11 4.5 29 115 PORT 2.25 2.25
7/17/2007 6 9:41 0:44 3913.58 7318.10 3913.60 7317.83 5.2 29 115 PORT 25 25
7/17/2007 7 10:31 0:37 3913.58 7317.76 3910.95 7318.80 5.0 30 115 PORT 3.5 3
7/17/2007 8 11:11 0:36 3910.93 7318.82 3908.15 7320.13 5.0 30.5 115 PORT 25 2
7/17/2007 9 11:49 0:37 3908.15 7320.14 3905.64 7322.28 53 31 115 PORT 2 2
7/17/2007 10 12:28 0:44 3905.64 7322.28 3902.54 7324.65 5.0 30.5 115 PORT 45  3.75
7/17/2007 11 13:15 0:39 3902.49 7324.68 3859.45 7325.82 4.9 30.5 115 PORT null | null | clubstick hung on experimental teeth, did not fish
7/17/2007 12 13:58 0:57 3859.30 7325.87 3854.45 7326.64 4.6 30 115 PORT 5 3.5 chopis calming down
7/17/2007 13 15:02 0:57 3854.34 7326.66 3849.41 7327.35 5.6 34 130/135 PORT 4 3.5
hard snag on starboard side, haul back early, lobster pot in starboard,

7/17/2007 14 16:07 0:20 3849.18 7327.42 3847.45 7327.38 null 36 null PORT null | null | steaming to smaller stuff now
7/17/2007 15 16:56 0:24 3843.20 7327.93 3841.51 7328.01 3.7 36 125/140 PORT DL @ DL captain says he always puts longer wire on the turtle drag
7/17/2007 16 17:26 0:32 3841.54 7327.97 3841.55 7327.87 3.9 37 125/140 PORT DL DL small stuff, deck loaded
7/17/2007 17 18:41 0:59 3848.04 7327.58 3853.14 7326.58 nk 37 nk PORT nk nk
7/17/2007 18 19:47 0:13 3853.31 7326.58 3859.25 7326.12 5.6 33 115 PORT nk nk crew kicked over fish
7/17/2007 19 21:10 0:45 3859.28 7326.11 3903.19 7324.09 5.0 30 115 PORT 3.5 3
7/17/2007 20 22:05 0:55 3903.54 7323.89 3907.83 7320.64 5.0 30 115 PORT 4 3.5
7/17/2007 21 23:10 0:40 3907.90 7320.56 3910.49 7318.34 4.8 31 115 PORT 5 5
7/17/2007 22 0:00 0:55 3912.80 7318.32 39144.60 7314.17 4.8 31 115 PORT 5 5
7/18/2007 23 1:15 0:40 3914.28 7314.17 3915.08 7315.87 4.8 30 115 PORT 3 1.75
7/18/2007 24 2:10 0:45 3914.80 7316.19 3912.20 7318.55 4.5 30 115 PORT 3 25
7/18/2007 25 3:05 0:45 3911.85 7318.74 3908.30 7320.33 5.0 30 115 PORT 5 4
7/18/2007 26 4:10 0:55 3907.81 7320.62 3910.45 7319.30 4.8 30 115 PORT 4 3.5
7/18/2007 27 5:15 0:55 3910.70 7319.10 39144.80 7315.96 4.8 30 115 PORT 4.5 4
7/18/2007 28 6:15 0:49 nk nk 3911.30 7317.01 5.0 30 115 PORT 5 4.5 |crew kicked fish over
7/18/2007 29 7:13 1:07 3911.33 7317.14 3911.48 7317.14 54 31 115 PORT 6 5.25 crew kicked fish over
7/18/2007 30 8:56 0:44 3911.65 7317.06 3908.87 7319.34 5.0 30 115 PORT 5 4 | problem setting out, wire messed up on reel
7/18/2007 31 9:49 0:51 3908.80 7319.40 3905.75 7321.82 4.8 30.5 115 PORT 3.5 2 |delay getting starboard side up, some w ashed out
7/18/2007 32 10:46 0:46 3905.65 7321.90 3902.60 7324.14 4.8 31 115 PORT 4 3
7/18/2007 33 11:38 0:44 3902.59 7324.17 3859.38 7325.83 4.7 31 115 PORT 3 25
7/18/2007 34 12:25 0:50 3859.41 7325.78 3855.52 7326.41 53 30 115 PORT 3.5 3
7/18/2007 35 13:22 0:48 3855.30 7326.39 3856.35 7325.74 55 335 115 PORT 3 3
7/18/2007 36 14:19 0:41 3856.35 7325.62 3852.92 7326.30 5.2 34 115 PORT 3 2.5
7/18/2007 37 15:11 0:31 3852.58 7326.73 3850.04 7326.69 5.2 34 115 PORT 1.75 15
7/18/2007 38 15:49 0:38 3849.81 7326.62 3846.63 7327.25 5.2 37 115 PORT 3.25 2
7/18/2007 39 16:54 0:30 3842.91 7327.64 3842.41 7327.14 51 38 140 PORT DL DL
7/18/2007 40 nk nk nk nk 3842.57 7326.94 4.9 38 140 PORT DL DL
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Appendix Table 9.2.

Bridge Data Log

F/V Friendship2007-4

Time Tow Time Start Position End Position Speed  Depth |Wire Out [Experimental Catch (bu)
Date Tow [Start (24 hr) | Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) longitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
7/18/2007 41 18:42 0:46 3847.21 7325.60 3850.71 7325.65 4.7 34.5 115 PORT 3.25| 2.25
7/18/2007 42 19:36 #VALUE 3850.71 7325.65 nk nk 4.5 315 115 PORT nk | nk
7/18/2007 43 nk nk nk nk nk nk nk nk nk PORT nk nk |off watch, crew did not record info
7/18/2007 44 nk nk nk nk nk nk nk nk nk PORT nk nk |off watch, crew did not record info
7/18/2007 45 nk nk nk nk nk nk nk nk nk PORT nk nk |off watch, crew did not record info
7/19/2007 46 0:50 0:50 3911.83 7317.18 3914.78 7314.44 4.6 31 115 PORT 35 25
7/19/2007 47 1:50 1:00 3914.64 7314.38 3910.63 7317.47 4.8 32 115 PORT 45 45
7/19/2007 48 3:05 0:55 3910.21 7317.76 3907.66 7320.32 4.8 30 115 PORT 6 4.5
7/19/2007 49 4:10 0:55 3907.96 7320.08 3911.53 7317.36 4.5 30 115 PORT 6 4.5
7/19/2007 50 5:20 nk 3911.38 7317.35 nk nk 4.8 nk 115 PORT nk = nk
7/19/2007 51 7:11 0:52 3910.94 7317.47 3913.29 7313.89 4.9 31 115 PORT 7.25| 5.25
7/19/2007 52 8:05 0:48 3913.29 7313.84 3913.66 7313.19 4.8 335 115/125 PORT 3 15
7/19/2007 53 8:55 0:41 3913.67 7313.18 3912.07 7316.16 4.9 33 115/125 PORT 25 25
7/19/2007 54 9:40 0:46 3912.11 7316.16 3912.81 7315.42 4.9 32 115/125 PORT 5 2.5 added some shackles to starb. Side
7/19/2007 55 10:43 0:41 3912.93 7315.36 3913.17 7315.13 4.9 32 115/125 PORT 1.5 3 | port side did not fish right, might have been on starb drag
7/19/2007 56 11:31 0:34 3913.31 7314.99 3913.33 7315.06 4.9 32 115/125 PORT 3 2 | shorter tows
7/19/2007 57 12:08 0:42 3913.36 7315.05 3910.99 7317.57 5.3 32 115/125 PORT 3.5 4 |lots of buttons and sand
7/19/2007 58 13:30 0:35 3908.67 7319.36 3910.94 7317.37 5.0 30.5 115/125 PORT 5.5 5 lots of buttons and sand
7/19/2007 59 14:09 0:42 3910.97 7317.40 3908.22 7319.78 5.3 31 115/125 PORT 5 1 | starb may not have fished right
7/19/2007 60 14:56 0:42 3908.25 7319.72 3910.89 7317.48 5.3 30 115/125 PORT 5 4 |lots of buttons and sand
7/19/2007 61 15:41 0:37 3910.89 7317.50 3911.75 7317.13 5.3 31 115/125 PORT 6 4 |lots of buttons and sand
7/19/2007 62 16:24 0:59 3908.28 7319.71 3911.50 7316.94 5.0 31 115 PORT 4 3.5 lots of buttons and sand
7/19/2007 63 17:24 0:53 3911.48 7316.47 3908.31 7319.68 5.1 31 115 PORT 4.75 | 3.75 |lots of buttons and sand
7/19/2007 64 18:30 0:50 3908.55 7319.54 3911.78 7316.58 5.1 30 115 PORT 3.5 4.5 |lots of buttons and sand
7/19/2007 65 19:28 0:52 3911.97 7316.38 3908.94 7318.81 4.5 31 115 PORT 5.5 1.5 |lots of buttons and sand
7/19/2007 66 20:35 0:35 3909.36 7318.48 3911.78 7316.73 4.5 31 115 PORT 4.5 3.5 |lots of buttons and sand
7/19/2007 67 21:20 1:00 3912.42 7316.32 3909.84 7318.66 4.5 31 115 PORT 5 4 |lots of buttons and sand
7/19/2007 68 22:30 0:25 3909.67 7318.65 3909.56 7319.68 4.5 31 115 PORT 3 3 | lots of buttons and sand
7/19/2007 69 23:05 0:35 3909.56 7319.69 3910.88 7317.41 5 31 115 PORT 3.5 3 | lots of buttons and sand
7/19/2007 70 23:50 0:55 3910.88 7317.41 3909.35 7320.44 4.6 31 115 PORT 5 3 | lots of buttons and sand
7/20/2007 71 nk nk nk nk nk nk nk nk nk PORT nk nk |off watch, crew did not record info
7/20/2007 72 nk nk nk nk nk nk nk nk nk PORT nk nk |off watch, crew did not record info
7/20/2007 73 nk nk nk nk nk nk nk nk nk PORT nk nk |off watch, crew did not record info
7/20/2007 74 nk nk nk nk nk nk nk nk nk PORT nk nk |off watch, crew did not record info
7/20/2007 75 nk nk nk nk nk nk nk nk nk PORT nk nk |off watch, crew did not record info
7/20/2007 76 nk nk nk nk nk nk nk nk nk PORT nk nk |off watch, crew did not record info
7/20/2007 77 nk nk nk nk 3915.05 7318.42 5.3 30 100 PORT 2.25 2.25 off watch, crew did not record info
7/20/2007 78 6:17 0:38 3915.13 7318.34 3915.98 7318.74 5.3 30 100 PORT 2.25| 3.25 lots of buttons and sand
7/20/2007 79 6:57 0:30 3916.02 7318.70 3915.16 7319.51 5.3 31 100 PORT 3.25| 3 lots of buttons and sand
7/20/2007 80 7:31 0:53 3915.20 7319.49 3912.38 7320.57 5 31 100 PORT 3.25| 3 lots of buttons and sand
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Appendix Table 9.3.

Bridge Data Log

F/V Friendship2007-4

Time Tow Time Start Position End Position Speed  Depth |Wire Out [Experimental Catch (bu)
Date Tow [Start (24 hr) | Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) longitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
7/20/2007 81 8:26 0:47 3912.49 7320.43 3911.80 7321.62 4.3 30 100 PORT 3 3 | lots of buttons and sand
7/20/2007 82 9:15 0:50 3911.81 7321.61 3910.66 7321.83 5.3 30 100 PORT 3.25| 2.25 lots of buttons and sand
7/20/2007 83 10:09 0:36 3910.70 7321.79 3909.14 7322.59 5.3 31 100 PORT 2.5 3.5 |lots of buttons and sand
7/20/2007 84 10:57 0:43 3909.15 7322.55 3905.81 7324.28 5.3 31 100 PORT 3.25| 2.5 lots of buttons and sand
7/20/2007 85 11:47 0:48 3905.72 7324.26 3902.43 7325.90 5.3 31 100 PORT 4 3.5 lots of buttons and sand
7/20/2007 86 12:37 0:43 3902.28 7325.88 3858.89 7327.69 4.9 35 100 PORT 4 2.5 lots of buttons and sand
7/20/2007 87 13:27 0:56 3858.74 7327.71 3854.08 7328.68 5 35 95/100 PORT 4 3.5 lots of buttons and sand
7/20/2007 88 14:28 0:57 3850.39 7328.75 3850.39 7330.26 5 30 95/100 PORT 4 | 4.25 lots of buttons and sand
7/20/2007 89 15:28 1:14 3850.37 7330.24 3850.14 7329.32 4.6 30 115 PORT 4 3.5 ' heading south back to the small stuff
7/20/2007 90 16:45 0:42 3848.28 7329.30 3848.28 73848.28 4.9 31 15 PORT nk nk | did gear work and changed sides after this tow
7/20/2007 91 18:11 0:20 3842.96 7327.19 3841.83 7327.82 4.8 38 125 STARBOARD | DL @ DL |switched sides, exp drag still needs new shoes
7/20/2007 92 19:15 0:49 3847.91 7326.79 3851.77 7326.02 5.3 36 115 STARBOARD | 3 3
7/20/2007 93 20:07 0:43 3851.81 7325.94 3855.37 7325.98 5.1 33 115 STARBOARD | 3 3
7/20/2007 94 21:00 0:40 3855.75 7326.00 3858.90 7325.68 5.1 31 115 STARBOARD | 3 3
7/20/2007 95 21:50 0:35 3859.28 7325.56 3901.59 7324.48 5.1 31 115 STARBOARD | 2 3
7/20/2007 96 22:32 0:28 3901.95 7324.28 3904.08 7323.00 5.1 31 115 STARBOARD 25 25
7/20/2007 97 23:07 0:33 3904.31 7322.83 3906.40 7321.33 5.1 30 115 STARBOARD | 6 6
7/20/2007 98 23:50 1:10 3906.65 7321.03 3910.25 7317.92 5.1 30 115 STARBOARD @ 25 25
7/21/2007 99 1:10 0:40 3910.23 7317.98 3907.58 7320.18 5.2 31 115 STARBOARD | nk @ nk
7/21/2007 100 2:00 0:50 3907.05 7320.51 3910.12 7318.22 5.2 31 115 STARBOARD | 1 25
7/21/2007 101 3:00 0:40 3909.31 7318.60 3907.35 7320.31 5 31 115 STARBOARD | 1 3
7/21/2007 102 3:50 1:00 3906.85 7320.05 3909.12 7318.80 5 31 115 STARBOARD | 1 4
7/21/2007 103 6:00 0:46 3909.07 7318.90 3906.72 7320.86 5 31 115/90 | STARBOARD 4 4 |trying more wire on control drag
7/21/2007 104 6:50 0:36 3909.07 7318.90 3908.39 7319.32 4.5 30.5 115/90 = STARBOARD @ 1.5 2 | trying more wire on control drag
7/21/2007 105 7:31 0:48 3908.36 7319.28 3906.95 7323.55 4.5 30 115/90 = STARBOARD | 2 3
7/21/2007 106 8:24 nk 3906.88 7323.70 nk nk 5 30 115/90 = STARBOARD | 1.75 3
7/21/2007 107 nk nk nk nk 3901.55 7325.91 5 30 115/90 = STARBOARD | 2 3
7/21/2007 108 9:54 0:57 3900.34 7326.17 3857.57 7326.47 5 30 115/90 = STARBOARD  1.75 25
7/21/2007 109 10:37 0:50 3857.44 7326.52 3853.42 7327.05 5.3 30 115/90 = STARBOARD | 2 25
7/21/2007 110 11:34 0:50 3853.31 7327.10 3849.41 7327.28 5.1 31 115/90 = STARBOARD | 3 4
7/21/2007 111 12:37 0:56 3843.15 7326.89 3841.55 7327.32 5 32 115/90 | STARBOARD  nk nk | put new shoes on exp drag and steamed to small stuff
7/21/2007 112 13:43 0:29 3841.54 7327.25 3842.03 7327.63 5.1 32 115/90 « STARBOARD DL | DL deckloading small scallops, experimental dredge had more scallops
7/21/2007 113 16:10 0:30 3841.84 7327.78 3841.87 7327.76 4.9 32 115/90 & STARBOARD DL | DL deckloading small scallops, experimental dredge had more scallops
7/21/2007 114 nk nk nk nk nk nk nk nk nk STARBOARD DL @ DL deckloading small scallops and sitting, experimental dredge had more
7/22/2007 115 nk nk nk nk nk nk nk nk nk STARBOARD @ DL @ DL | did some gear work to control
7/22/2007 116 nk nk nk nk nk nk nk nk nk STARBOARD @ DL @ DL off watch, crew did not record info
7/22/2007 117 nk nk nk nk 3914.66 7313.71 4.5 32 115 STARBOARD 6 4 off watch, crew did not record info
7/22/2007 118 6:41 0:54 3914.77 7313.61 3915.00 7313.20 4.7 32 115 STARBOARD | 8 4
7/22/2007 119 7:37 0:54 3914.97 7313.20 3914.97 7313.44 4.4 32 115 STARBOARD | 4 4
7/22/2007 120 8:36 0:48 3914.92 7313.54 3914.71 7313.43 4.9 33 115 STARBOARD | 3 | 3.25
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Appendix Table 9.4.

Bridge Data Log

F/V Friendship2007-4

Time Tow Time Start Position End Position Speed  Depth |Wire Out [Zxperimental Catch (bu)
Date Tow [Start (24 hr) = Hour:Min Latitude (dd) Longitude (dd) Latitude (dd) longitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
7/22/2007 121 9:31 0:59 3914.78 7313.37 3914.73 7313.52 4.9 325 115 STARBOARD & DL @ DL
7/22/2007 122 10:34 0:58 3914.72 7313.56 3915.39 7312.66 4.9 33 115 STARBOARD | DL @ DL
7/22/2007 123 11:39 1:03 3915.41 7312.65 3914.98 7313.18 4.9 33 115 STARBOARD | 5 6
old trans cable entangled in starb side, may not have fished right, w as
7/22/2007 124 12:46 0:58 3914.95 7313.23 3914.71 7314.04 4.9 34 100W/120, STARBOARD ' NULL| NULL | caught in teeth
7/22/2007 125 13:54 0:52 3914.56 7314.16 3914.40 7314.19 5.2 32 100W/120| STARBOARD | 3 3
7/22/2007 126 14:51 0:54 3914.29 7314.33 3914.45 7313.88 5.5 32 100W/120, STARBOARD & 2 | 2.75
7/22/2007 127 15:50 1:03 3914.35 7314.02 3915.16 7313.72 5.3 33 100W/120, STARBOARD @ 2.5  2.25
7/22/2007 128 16:56 1:10 3915.12 7313.78 3914.95 7313.97 5 33 100W/120, STARBOARD = 4 | 6.25 no fish
7/22/2007 129 18:11 1:27 3914.78 7314.02 3914.27 7314.13 4.9 32 100W/120, STARBOARD @ 4.5  6.25
7/22/2007 130 19:42 nk 3914.07 7314.27 nk nk 4.7 32 100W/120| STARBOARD
7/22/2007 131 nk nk nk nk nk nk nk nk nk STARBOARD off watch, crew did not record info
7/22/2007 132 nk nk nk nk nk nk nk nk nk STARBOARD off watch, crew did not record info
7/22/2007 133 nk nk nk nk nk nk nk nk nk STARBOARD rougher w eather, heavy rain
7/23/2007 134 nk nk nk nk nk nk nk nk nk STARBOARD @ 15 3 | off watch, crew did not record info
7/23/2007 135 nk nk nk nk nk nk nk nk nk STARBOARD 1 3 off watch, crew did not record info
7/23/2007 136 nk nk nk nk nk nk nk nk nk STARBOARD & 1 3 | off watch, crew did not record info
7/23/2007 137 nk nk nk nk nk nk nk nk nk STARBOARD & 2 5 off watch, crew did not record info
7/23/2007 138 6:56 0:45 3911.67 7317.37 3909.75 7321.00 4.9 30 115 STARBOARD | 2 4 |looks like w eather might break
going to use short wire on control dredge and do short tow s, gillnet
caught in control, may not have fished, did some gear work to control,
7/23/2007 139 7:48 0:38 3909.65 7321.31 3909.01 7324.29 4.3 30 90/100 | STARBOARD NULL NULL added shakels
big bag of buttons, 8 bushels in experimental drag, very little in control
7/23/2007 140 8:49 0:41 3908.64 7325.27 3909.04 7325.69 57 29 90/100 | STARBOARD | 2 25
7/23/2007 141 9:33 0:47 3909.04 7325.69 3909.52 7321.21 5 30 90/100 = STARBOARD 25 25
7/23/2007 142 10:22 0:55 3909.54 7321.18 3911.07 7317.93 5 30 90/100 | STARBOARD | 2.75 2.75
7/23/2007 143 10:26 1:01 3911.07 7317.93 3906.51 7321.99 5 31 90/100 & STARBOARD 2.5 3 wind is picking back up seas are rising again
7/23/2007 144 11:35 0:50 3906.51 7321.99 3906.51 7317.83 4 31 90/100 = STARBOARD 25 25
7/23/2007 145 12:32 1:14 3906.51 7321.99 3910.76 7317.83 5.5 31 115 STARBOARD | 45 | 4.75
7/23/2007 146 13:53 0:40 3910.71 7317.75 3912.69 7315.31 5.1 32 115 STARBOARD 25 25
7/23/2007 147 14:44 0:50 3912.73 7314.95 3916.62 7312.75 5.1 32 115 STARBOARD NULL ' NULL | twine tip on starb side (control) was hung on sweep
7/23/2007 148 15:40 0:58 3916.65 7312.54 3920.03 7312.29 5.3 32 115 STARBOARD | 4 4 | big load of buttons on both sides
7/23/2007 149 16:38 0:58 3920.03 7312.29 3921.29 7316.31 5.1 32 115 STARBOARD | 2.5  2.25 big load of buttons on both sides
7/23/2007 150 17:40 0:35 3921.29 7316.21 3922.48 7313.96 5.1 30 100/110 | STARBOARD | 1 1 | big load of buttons on both sides
7/23/2007 151 18:22 0:40 3920.75 7312.24 3917.31 7314.45 5.2 33 100/110 | STARBOARD | 3 3
7/23/2007 152 nk nk 3917.31 7314.45 3920.40 7312.20 5 32 115 STARBOARD | nk & nk
7/23/2007 153 nk nk 3920.40 7312.03 nk nk nk nk 115 STARBOARD | nk @ nk
7/23/2007 154 nk nk nk nk nk nk nk nk nk nk nk nk |off watch, crew did not record info
7/24/2007 155 nk nk nk nk nk nk nk nk nk nk nk nk |off watch, crew did not record info
7/24/2007 156 nk nk nk nk nk nk nk nk nk nk nk nk |off watch, crew did not record info
7/24/2007 157 nk nk nk nk nk nk nk nk nk nk nk nk |off watch, crew did not record info
7/24/2007 158 nk nk nk nk nk nk nk nk nk nk nk nk |off watch, crew did not record info
7/24/2007 159 nk nk nk nk nk nk nk nk nk STARBOARD 6 8 | turned on control drag
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Appendix Table 9.5. Bridge Data Log F/V Friendship2007-4

Time Tow Time Start Position End Position Speed Depth Wire Out |Zxperimental | Catch (bu)
Date Tow [Start (24 hr) | Hour:Min Latitude (dd) Longitude (dd) |Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms D redge Port Stbd Comments
7/24/2007 | 160 6:34 0:56 nk nk 3915.93 7306.33 5.3 33 115 STARBOARD | 7 8
7/24/2007 | 161 7:33 0:57 3915.93 7306.33 3915.62 7307.13 5.3 33 115 STARBOARD | 6 7
7/24/2007 | 162 8:33 0:57 3915.61 7307.05 3915.81 7306.53 5.3 34 115 STARBOARD | 7 7
7/24/2007 | 163 9:33 1:07 3915.81 7306.53 3915.82 7305.86 5.3 35 115 STARBOARD = 7 | 825
7/24/2007 164 10:46 1:08 3915.77 7306.13 3920.00 7305.72 53 35 115 STARBOARD & 9 9 trans cable caught up in control sweep

7/24/2007 | 165 12:05 0:57 3920.04 7305.49 3922.89 7301.10 5.3 35 115 STARBOARD | nk nk
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Appendix Table 10.1.

Bridge Data Log

F/V Friendstp 2007-5

Time Tow Time Start Position End Position Speed Depth Wire Out Catch (bu)
Date Tow Start (24 hr) Minutes Latitude (dd) Longitude ( dd) Latitude (dd) l.ongitude (dd) Knots Fathoms Fathoms Po rt | Stbd Comments

8/23/2007| 1 12:30 30 T 384870 [  7334.88 3847 7336 4.6 28.6 100 9.5 | 11.5 | Left on 8/22/07; Turtle Dredge on stbd all trip
8/23/2007 | 2 13:15 25 3847 7336 3846 7340 4.5 29 100 16 | 14
8/23/2007| 3 13:50 30 3845 7340 3844 7342 4.0 30 100 15 | 17
8/23/2007 | 4 14:27 43 3844 7342 3843 7344 4.0 30 100 35 25
8/23/2007| 5 16:00 40 3843 7344 3839 7348 4.0 30 100
8/23/2007| 6 21:00 40 3839 7347 3841 7345 3.8 30 100
8/23/2007 | 7 21:50 3841 7345 3.8 30 100
8/24/2007| 8 5:25 5 3839 7348 3839 7345 3.9 30 100 22 | 23
8/24/2007| 9 6:00 30 3839 7345 3841 7346 4.0 28 100 65 62
8/24/2007 | 10 13:30 30 3840 7347 3841 7345 100 55 58
8/24/2007 | 11 14:45 35 3841 7346 3839 7347 3.8 28 100 58 @ 70
8/24/2007 | 12 17:50 30 3840 7347 3841 7345 3.9 28 100 75 | 68
8/24/2007 | 13 23:40 25 3841 7346 3840 7347 3.9 28 100 62 | 83
8/25/2007 | 14 5:30 20 3840 7347 3840 7346 4.0 28 100 56 @ 62
8/25/2007 | 15 6:00 15 3840 7346 3840 7347 4.2 28 100 76 | 71
8/25/2007 | 16 14:20 20 3840 7347 3841 7346 4.1 28 100 39 @ 46
8/25/2007 | 17 16:10 20 3841 7346 3840 7348 4.0 28 100 70 | 63
8/25/2007 | 18 19:50 20 3840 7347 3841 7346 4.1 28 100 65 | 65
8/25/2007 | 19 6:30 25 3841 7345 3840 7347 4.0 28 100 100 100
8/26/2007 | 20 11:05 15 3840 7347 3841 7346 4.1 28 100 47 | 52
8/26/2007 | 21 14:00 15 3840 7346 3840 7348 4.1 28 100 80 @ 60
8/26/2007 | 22 17:20 30 3840 7348 4.1 28 100 48 @ 58
8/26/2007 | 23 21:10 25 3840 7346 3840 7348 4.1 28 100 70 @ 57
8/26/2007 | 24 22:50 30 3840 7347 3841 7345 4.1 28 100
8/26/2007 | 25 5:15 20 3841 7345 3839 7348 4.0 28 100 55 | 38
8/26/2007 | 26 9:10 25 3840 7348 3841 7345 3.8 28 100 45 | 40
8/27/2007 | 27 9:45 20 3840 7346 3840 7348 4.0 28 100 75 | 85
8/27/2007 | 28 15:10 30 3840 7348 3841 7346 4.0 28 100
8/27/2007 | 29 9:45 20 3840 7346 3840 7348 4.1 28 100 37 17
8/27/2007 | 30 15:10 30 3842 7344 3843 7342 4.0 29.5 100
8/27/2007 | 31 15:55 35 3844 7341 3845 7339 4.1 30 100 18 | 17
8/27/2007 | 32 16:40 35 3845 7339 3847 7337 4.2 28 100
8/27/2007 | 33 17:30 35 3847 7337 3848 7334 4.1 27 100 22 | 25
8/27/2007 | 34 18:20 25 3848 7334 3847 7336 4.1 27 100 15 | 28
8/27/2007 | 35 18:55 35 3847 7336 3848 7334 4.1 27 100 15 | 33
8/27/2007 | 36 22:25 20 3848 7335 3848 7336 4.3 28 100 6 7
8/27/2007 | 37 22:55 25 3848 7337 3848 7339 4.1 29 100 6 13
8/27/2007 | 38 23:30 30 3848 7339 3849 7342 4.2 26 100 11 | 12
8/27/2007 | 39 12:35 25 3848 7342 3848 7340 4.1 26 100 9 14
8/28/2007 | 40 13:15 3848 7339 3848 7336 100
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Appendix Table 10.2.

Bridge Data Log

F/V Friendstp 2007-5

Time Tow Time Start Position End Position Speed Depth Wire Out Catch (bu)
Date Tow Start (24 hr) Minutes Latitude (dd) Longitude (  dd) Latitude (dd) l-ongitude (dd) Knots Fathoms Fathoms rt  Stbd Comments

8/28/2007 | 41 2:05 20 3848 7336 3845 7334 4.2 29 100 35 40
8/28/2007 42 4:20 30 3848 7335 3848 7337 4.1 29 100 15 25
8/28/2007 43 5:05 25 3848 7338 3849 7340 4.0 29 100 40 55
8/28/2007 | 44 7:00 60 3848 7340 3847 7336 4.1 29 100 17 = 20
8/28/2007 | 45 9:40 60 3847 7336 3847 7336 4.1 29 100 38 35
8/28/2007 46 13:30 20 3847 7337 3847 7336 4.1 29 100 7.5 11
8/28/2007 47 13:57 33 3847 7335 3847 7335 4.1 29 100 10 12
8/28/2007 | 48 14:35 40 3847 7335 3847 7335 4.1 26 100 20 18
8/28/2007 | 49 15:30 50 3847 7335 3847 7335 4.1 26 100 24 25
8/28/2007 50 16:30 50 3847 7337 3846 7336 4.1 27 100 21 25
8/28/2007 51 18:40 3846 7337 4.4 27 100
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Appendix Table 11. Catch Data Log F/V Celtic 2008-

Experimental Dredge Control Dredge |
Scallop Skates Monk Summer Hd. CGrey Sole Yellowtail Hd. Wi nter Hd. Fourspot Ad. $callop S<ates Monk Stmmer Hd. Grey Sole ' Yellowtail Fd. Winter Hd. Fourspot Hd.
Tow (bu) #) #) #) #) (#) #) #) (bu) (#) (#) (#) #) (#) (#) (#)
1 4.3 125 9 1 0 5 0 11 25 75 3 0 0 0 0 4
2 6.5 100 6 0 0 1 0 8 4.3 75 4 0 0 1 0 10
3 45 100 9 0 0 1 0 0 4.3 88 11 1 3 1 0 5
4 23 50 8 0 0 0 0 0 7.3 75 12 0 1 3 0 7
6 6.8 175 7 0 0 0 0 1 6.8 200 6 0 0 3 0 0
7 75 225 15 6 0 1 0 4 4.0 125 17 0 0 2 0 0
8 7.0 200 10 0 0 4 0 0 5.0 200 20 0 0 1 0 0
9 9.0 250 15 0 1 0 0 4 7.0 225 15 0 0 0 0 0
10 6.3 100 13 1 0 2 0 6 4.3 125 13 0 0 0 0 0
11 53 188 17 0 4 0 0 1 5.0 200 12 0 0 1 0 0
12 25 50 4 0 0 0 0 0 2.3 75 5 0 0 0 1 1
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Appendix Table 12. Catch Data Log F/V Celtic 200&-

Bpermenta Dredge Control Dredge
Scallop ‘Skates Barndoor Skate Viinter Skate Mbnk Summer F Id. Grey Sole Yellowtail Fid. Winter Fid. Fourspot Ad.  Sand Dab Am. Plaice SeaRaven RedHake | Silver Hake Haddock ~orpedo Ray Ccean Pout Ain. Lobst _er | Spiny Dogfish ficallop Skates Barndoor Skate Witter Sk ate|Monk Summer Fid. Grey Sole Yellowtail Fid. Winter A d. Fourspot Fd. Sand Dab Am.Plaice SeaRaven Lbnghom  Sculpin Red Hake Siver Hake addock Thrpedo Ray Ocea n Pout /Am. Lobster Spiny Dogfish
Tow| (bu) | () ] ® ] ® ® ® ® ® ® (] [C] ® ® @ 6 ® ® (] (] ® (bu) | # ® ® ® (] ® ® (] ® ) ® IC] ® ® @ | ® (] ® ® ®
T 15 © 0 1 31 4 2 0 0 1 20 | 49 1 0 2 8 2 8 2 1 2
2 95 66 9 21 17 1 5 3 85 69 6 o 18 8 1 7 6
3 45 a 2 18 1 3 5 1 0 50 74 o 10 1 3 6 1 2
i|e0  » 4 1 0 0 0 95 | 3 1 0 7 1 1 4
5 | 110 1 1 1 90 1 10 2 0
K 100 o o 100 1 2 4
4| 11 0 1 80 1 1
1 1 50 0
0 70 1
[17] s ol 1 2 60 1
| 19] 95 1 0 0 0 80 1 1 1
15 2 1 o 1 1 65 1 0 1 2 2
18 o 5 o 4 1 o 70 13 2 10 1 1 0 1
1 ) 1 1 4 2 1 0 1 1 70 1 1 3 4 1 1 0
2 0 1 80 1 1
0 80 2
|4 | 1 4 2 0 0 1 0 90 3 3 1 1 0 1
| a1 | 130 0 1 0 0 0 1 95 1 3 1 0
48| 110 10 1 5 1 1 1 100 16 2 10 0 0 0
[ 49 | 120 9 1 2 14 1 o 4 1 o 90 12 o 3 17 0 1 3 2 3
[s0] 95 | 1 17 1 3 1 1 1 100 | 18 9 2 6 1 0 1
90 o 3 0 1 1 90 1 1 4 0 1 o 2
[s1] 75 1 1 0 80 0 4
| s | 120 4 0 100 3 1
140 1 1 1 3 0 10 2 0 1 7 3
| 60| 120 0 3 0 00 | % 1 0 1
| 61| 105 0 4 0 0 0 0 105 | 116 3 4 4 1 2 1
90 1 BO | 6 1 3
[ 63| 105 B 2 2 2 1 o 1 o 2 1 1 1 no 51 3 1 19 4 4 0 4 1 1 o
[ 70| 100 £y 2 2 23 1 2 4 4 0 1 1 2 100 56 4 2 20 3 1 4 2 2
7|60 | 19 1 1 2 0 0 0 0 80 | 47 2 10 2 2 5 1 2
2| 110 9 0 4 4 1 3 0 0 3 80 1 1 2 2 2
90 7 2 2 1 85 1 6 1
110 4 1 6 1 80 2 1
|8 | 90 0 1 1 1 1 90 2 3
| 85| 85 1 1 1 85
85 2 3 0 70 2 1 0 2 1
80 1 1 80 . 2 5 2 1
% | 95 o 2 2 85 1 4 1 2
97| 90 o 0 0 90 1 1 3 1 4
| o8| 100 7 0 2 100 1 7
| 99| 90 7 0 0 75 1 2 4 1
[100f 140 4 o 0 1 1 90 13 1 6 1 1
| 110] 120 0 1 1 2 83 1 1 5
|111] 85 1 6 0 0 2 1 80 6 0 1 1 3
u7| so 19 6 11 70 41 12 13
8| 110 31 16 1 no 46 16 1
) 90 | & 1 17 2 0 2 100 | 8 1 1 0 3 1
|128| 80 19 70 1
19| 85 60
wi| 70 60 | 44
12| 80 fr 80
40| 70 14 1 o 2 1 60 5 5
[102| 100 | 21 27 5 1 9 80 5 0 7
w| 90 | 7 8 9 1 7 1 0 3 1 85 4 1 5 1 2
441 120 12 12 2 1 80 1 2 o
|145] 100 4 80
1] 90 0 0 0 80 2 2 1
182|100 1 80 1 0
153 0 80 Bl
] 90 80
15| 100 1 0 80 0 1 1
156 110 3 4 25 13 o 18 o 4 90 34 8 37 21 2 6 1 2
157| 95 20 8 21 12 1 4 1 83 40 4 3 15 0 10 1 1
w90 | 0 8 E) 1 10 2 1 2 1 65 | 2 5 Q 4 2 1 2
| 165] 100 7 [ 90 7 1
167| 90 5 75
168] 110 4 1 90
1| 75 2 4 1 70 1
[176] 105 7 70 1
17| 80 5 65 1
17 100 1 5 0 0 1 0 85 | 7 3 2 2 1
[182f 100 100 5 1 21 o 2 5 4 2 85 130 2 4 19 4 5 4 5 2
[183] 80 108 8 3 13 o 3 3 o 3 1 40 139 9 2 18 2 2 7 2 2 2 2
[184] 80 | 139 6 2 8 5 3 4 2 40 | 11 6 2 1 1 2 2 5
|185] 100 | 115 7 1 1 60 | % 3 3 1 1
187| 60 4 1 70 95 0
| 19| 100 85 | 54
1| 70 80
210| 60 o 0 1 80 1 1
211] 80 1 80 1
22| 110 1 0 0 100 1 3 2 1
213 1 7 2 2 90 91 2% 1 1 2
214 o 1 70 108 24 2
2 1 80 0
2 x 1 1
|22 s 1
|| 85 2 1
| 2| 120 0 3 8 2 1 0 | 1% 1 2 1 5 4
25| 110 83 11 6 2 3 1 5 4 1 100 88 6 1 2 3 3 1 n 6
237]| 80 45 3 4 18 1 o 1 5 3 1 80 48 5 1 10 2 1 3 3 5 1
28| 80 | ® 2 3 2 2 8 15 1 1 80 | 88 6 3 19 3 0 5 8 15
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Appendix Table 13.

Catch Data Log

F/V Westport 206-1

Experimental Dredge SL Control Dredge
Scallop Skates Barndoor Skate Viinter Skate Monk GreySol e Yellowtail Fid. 'Minter Fd. Fourspot Ad. Am. Plaice S eaRaven Longhorn Sculpin Fed Hake Siver Hake Sallop S = kates Barndoor Skate \Vinter Skate Monk Grey Sole Yellowt il Fid. \Winter Fid. Fourspot Fid. Am. Plaice ScaRaven | Longhorn Sculpin Red Hake Silver Hake
Tow| (bu) | (#) # # . @ i # # i ® i # [ ] i # ® @ # # # i i # # i
1 380 U 2 k¢ 1 13 9 10 4 B B 2 Kl 0 1 9 9 1
2 %0 1 7 % 9 3 2 0 14 9 7 13 16 4 1 1
3 410 3 0 v} 1 0 2 I 2 1 9 1 1 5 1
1400 5 2 3 u 1 2 4 1 7 18 7 0 2 12 2 0 2 0 0
B 320 4 1 1B 0 1 1 5 46 1 4 3% 3 8 5 1
18 470 4 0 k3 1 2 1 3 3% 2 3 kil 0 3 8 6 1
19 360 1 0 8 19 1 1 2 0 2 Kl 7 3 203 1 1 3 1 3
200 440 6 1 30X 1 1 2 0 I 2 1 12 3 3 0 3
21 310 4 1 0 2 2 1 0 0 0 2 0 0 6 4 4 16 2 8 1
3 400 3 0 2 3 4 3 3 2 a B 4 N 2 1 3 3
¥ 420 4 0 2 2 2 ) 3 1 19 9 4

113




F/V Westport 2068-2

Catch Data Log

Appendix Table 14.
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Appendix Table 15.

Catch Data Log

F/V Celtic 2006

Experimenta Dredge Control Dredge
Scallop Skates Barndoor Skale Viinter Skate Monk Stmmer F_Id. Grey Soke Yellowtal Ad. Wiinter Ad. Fourspot Rd. | Sand Dab Am. Plaice eaRaven _onghorn Sculpin Red Hak Enm Heke (Cod Haddock Torpedo Ray Am. Lobster Spiny Dogfish | Trash [Scallop Skates 3amdoor Skate Winter Skale Monk Sum  mer Fd. Grey Sole Yellowtal Rd. Vinter Fid. Fcurspot  Fid. Sand Dab Am.Plaice SeaRaven Longhorn Sculpn Red  Hake Siver Hake Cod Haddock Torpedo Ray Am. Lobster Sp nyDogfish | Trash
Tow | (bw) G [ ® ® @ ® ® [ ¢ ® ) @ [ ® 6@ ® @ ® ) o) @ ® ® ® ® ® ® ¢ () ® ® ® 0@ ® ® ® (o)
T | 1200 1 2 2 20| @2 5
2 | 120 2 n 1000 | 108 2
3 | 100 0 7] 1 1000 | 126 1 0
P 0 7] 8 0 10| 1 3 1
7| 1450 0 4 0 1 0 1450 4 1 iy 1 1
0 | 1200 3 4 4 1 0 0 900 | 107 0 7 2 1 1
1| 16 1 6 ) % 5 16 51 2 0 0 4 2, 6 2 @ [ 1 a 4 |1 2 6
2 F) 4 8 & 1 8 4 2 7 5 5 6: 4 7 % 0 1 5 2 0 s [ 7
1B (20 3 [ 2 50 2 [ 1 1 5 5 3 2 o 2 5 5 [
1| 2 7 15 & 0 4 [ 0 £l 2 0 7 0. 3 3 Ed 1 4 1 1 7 11 10
17| 2550 0 El 2 0 3 2 1 1 10 2 3 0 2 % 1 2 8 1 2 1 9
18 | 2 3 2 2 0 2 1 % 2 0 6 X 1 7 1 1 5 1 1 2 8
| 19 [ 7 1 1 1 1 14, 1 4 5 2 2 2 1
| 2 |20 0 4 1 1 7 1 1 0 2 0 0 1
| 2 |20 2 0 4 3 2 1 9 0 111
| 2 |20 1 2 0 0 1 1 1 2 1
| 2 |10 0 7 0 1 1 4 1 2
| s | 1100 % 1 6 1 2
| 25 |30 0 3 2 2 7 1 1 2
| % | 0 [T 4
2000 0 1 2 2 4 1
[ 2 | 200 0 21 1 1 1
[ 3 | 2100 %50 1
| |20 1 0 (3 1 20 1 1 3 B 4
[ 3 | & 0 o 2 [ 1 a 2 3
| 4% | 1800 5 1 4 4 2 120 4 0 X 2 6 3
| 4 | 9w 0 800 1 1
| 4% | 9 3 850 3 1
| &0 | 2200 4 1 1 1950 1
| & | 1900 1 0 0 20 1 3 1
| 73|m0 9 4 0 0 1 0 2700 1 1 2 4 2 1
| |15 0 1 0 1 175 3 0 1 3
200 0 1850 2
| 92 |20 6 1 1 2 0 % 25 4 0 0 £l 2 4 61 4 Il
| o | =m0 1 0 14 [ 3 3 200 6 1 103 16 1 5 16 4 3
u | 150 69 0 3 1 % 0 7 2 4 20| 5% 3 8 159 23 1 2 1 3 1 4
% | 100 3% 1 4 10 3 [ 3 1 2 20| @ 0 1 1 97 5 1 1 1 2
% | 1600 4 1 4 8 o 9 5 0 2 15, 1 5 15 1 g 1 6 2 2
97 | 1800 37 1 1 10 106 9 2 8 4 161 2 1 2 6 1 1 0 4
% | 1250 18 2 8 9 5 1 6 11 0 2 I 4 0 9 [
900 | 4 1 % 7 0 0 5 1 20| 2 2 1 El I 4 2 2 5 6 4
| 101 [ 1100 10 1 1 1 1 2 1 0 1 4
| 102 | 700 2
1100 76 5 0
o | 1100 2 1 9% 7 2
15| 1300 0 0 134 4 2 2
| 106 [ 2300 1 1700 | 178 4
| 10 [ 1700 1 0 [T 155 0 1
| m [ 1300 1600 1
1100 1 1400 4 1 1 0
| 1 1550 0 170 4 1 4
| 1 1500 1900 1
| 16 | 1700 0 0 20| 12 3 1 2 0
| 1 1850 1900 | 107 9
| 19 | 1400 1 0 50| % 0 2
| 120 | 1500 0 0 B0 &7 1] 1 3
| 123 | 1500 0 1 0 0 10| 115 1 1 1 1 1
| 126 | 800 100 7
| 125 | 800 0 1 800 1 3 3 1
| 124 | 1500 2 0 1 0 0 0 170 0 1 2 1 2
| 1 1450 0 [t 1300 |11 1 1
| 127 | 1200 1400 4
| 1 1700 0 0 1800 | 114 4 1 2
[ 1 1750 3 3 2 100 | 123 5 [
70| % 1 5 5 @ 7 0 2 1 2 15! 1 1 5 3 52 1 2 1 0 1
u | 1400 79 3 5 4 a 13 2 2 1 fI 0 7 4 i 6 1 1 2
55 | 1600 % 1 5 10 0 82 0 3 2 3 7 2 1800 | % 1 5 8 2 21 2 14 3 4 2 2
% | 1400 % 2 1 El 5 2 1 0 3 11 7 0 o 8 2 0 1 [
7 | 1400 %5 1 4 6 0 0 5 3 6 1 0 1 20| % 2 9 2 1 1 8 1 1 2 3 1
1650 6 % 2 [ 0 1 0 1 1750 4 9 8 9 8 1 3 1 1
| 139 [ 1450 2 1 i 0 1 1 2 4 0 8 1 0
| 1 900 0 0 1 1 1
| 145 [ 1450 2 2 2 0 0
| 16 [ 1400 0 3 2
| 147 | 1200 1 0 3 1 18 1 1 0
| 18 {1200 169 1 0 0 10 127 1 1 1
| 19 [ 1100 104 1 3 % 0 5
| 150 [ 1200 | 139 0 5 0 u1 1 1 1 2 4
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Appendix Table 16.

Catch Data Log

F/V Friendship 207-1

Port = Control Dredge Starboard = Experimental Dredg e
Scallop Skates Monk Huke "Nitch frourspot Sgallop Skates Mcn k  FHuke @ Witch Fourspot

Tow (buw) (C5) ) ) (C29) ) (bu) (€] ) ) ) (G5
3 2.0 18 1 o 1 o 3.0 36 o o o 4
4 9.0 52 4 o 1 4 6.5 50 o o o 10
5 5.0 40 1 1 a4 a4 6.0 57 6 1 3 5
6 9.0 50 2 o 5 1 9.0 75 a4 o 1 7
8 6.0 28 2 o ] 1 6.0 50 3 o o o]

9 6.0 6.5
10 8.0 13 2 (o] o] 2 7.0 18 3 (o] (o] 1
45.0 201 12 1 11 12 44.0 286 16 1 a4 27
6.4 34 2 (o] 2 2 6.3 48 3 (o] 1 5

After rollers were taken off teeth:
Port = Control Dredge Starboard = Experimental Dredg e
Scallop Skates Monk Huke "Nitch frourspot Sgallop Skates Mcn k  Huke @ Witch Fourspot

Tow (bu) (C5) ) ) (C29) ) (bu) ) ) ) ) (G5
13 4 1 o o o 2 1 o o o
14 11 3 o (o] 1 10 2 o o o
15 4.0 56 3 o o o 4.0 40 1 o o 1
16 4.5 33 4 o o 3 4.0 19 5 o o o
17 122 14 o 12 3 95 5 o 8 8
18 7.5 34 1 o 1 1 8.0 33 1 o o 1
19 3.3 16 2 o o] o 6.0 16 2 1 o ]
20 4.5 27 7 o o] o 3.0 21 7 o o ]
21 3.0 13 2 o o] o 3.0 18 a4 1 1 o]
22 2.0 3 2 o o] o 2.0 2 1 o 1 o]
23 23 o o o] o 21 3 o o o]
24 5.0 8 5 o 1 2 6.0 11 a4 o o o]
25 55 11 3 1 o] 3 4.0 7 3 1 o o]
26 5.0 24 1 o o] o 5.0 26 6 o o o]
27 6.0 67 3 o 3 1 5.5 77 6 o 5 1
28 11.5 79 7 o 2 1 11.0 94 8 1 1 7
29 6.5 80 10 o 4 5 7.0 81 10 o 2 2
30 11.0 39 7 o 1 2 12.5 49 4 1 3 3
31 7.0 29 6 o 1 o 8.0 40 8 o 2 2
32 9.0 69 14 o o] 2 9.0 144 9 o o 5
33 6.5 32 5 o o o 4.0 49 6 o o 3
34 9.0 95 5 o o 2 7.0 115 5 o o 2
35 4.0 22 3 o o 1 4.0 26 7 o o o
36 7.0 22 3 o o o 6.5 60 13 o o 4
37 7.5 86 12 o 1 2 6.5 151 12 1 1 8
38 12.0 64 2 o o] 2 11.0 120 2 o o 2
39 4.0 81 3 o 1 o 7.0 113 6 o 2 12
40 7.5 75 7 o 6 7 6.0 83 5 o a4 6
41 6.5 30 2 o o] 1 5.5 66 a4 1 1 2
42 5.0 34 11 o o] o 5.5 25 1 o o o]
43 4.5 13 3 o o] o 3.0 17 3 o o o]
a4 8.0 50 6 1 o] 2 7.5 45 8 o o o]
45 8.0 39 7 o o] 3 5.0 40 7 o o 1
46 8.0 39 7 o o] 1 7.0 45 7 o o o]
a7 6.0 51 14 o o] 2 4.5 62 7 o o 2
48 5.0 20 4 o (] o 5.5 20 3 o o (o]
49 6.0 71 4 1 (] 9 11.0 63 3 o o 12
50 3.0 31 6 o (] o 4.0 40 2 o o o]
51 5.0 37 4 o (] 1 6.0 42 1 o o 3
52 7.5 23 1 o (] 1 6.0 46 9 o o 1
53 7.0 48 5 o (] 1 7.0 56 a4 o o o]
54 7.5 57 9 o o 1 7.0 55 9 o o 4
55 3.5 32 2 o 1 1 5.5 27 3 o o o
56 5.0 25 4 o 1 1 5.5 40 5 o o 1
57 7.0 28 o 1 o 1 6.0 31 1 o o o
58 8.0 28 1 o o] 1 7.0 36 1 o o 2
59 6.5 14 o o o] o 7.0 22 1 o 1 2
60 5.0 23 [e] (o] o] 1 5.0 25 [e] (o] (o] 3
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Appendix Table 17.

Catch Data Log

F/V Friendship Q07-2

Experimental Dredge

Control Dredge

Scallop [Skates Winter Skate Monk Summer Ad. Giey Sole Ye llowtail Fid. ~ourspot Fid. SeaRobin Réd Hake Silver H ake | Torpedo Ray Am. Lobster Yeallop Skates Winter Skate M | onk 'Summer Fid. Grey Sole Yellowtail Fd. Fourspot Fid. | Sea Robin |Red Hake Silver Hake Torpedo Ray Am. Lobster
| Tow | bw ¢ #) *) *) (*) *) ) *) *) () (*) (CONNG, () *) (] *) () *) *) ) ()
2 350 | 24 0 0 1 0 4.50 16 1 1 1 1
4 50 2 3.50 54 1
5 25 2 1 175 20 1 0
6 40 1 1 1 4.00 29 1
7 72 1 o 1 350 48 1 2
8 21 1 4.00 28 2 1
10 36 3 1 1 3 1 1 6.50 53 4 o 1 1
20 44 6 3 400 43 2 1 1 1 1
22 15 1 225 23 2
23 62 2 2 1 500 = 48 2 1 1 1 2
73 2 3.00 42 2
47 3 1 150 33 3 1 1
27 4 200 44 1 2
115 5 4 1 3.50 59 3 4
60 2 6 1 450 72 3 1
72 4 1 5.50 58 2
87 7 3.75 56 9 1
63 2 4.75 74 4 1
60 5 2 3 2 5.75 80 3 2 3 2 1
79 8 1 5.00 60 7 1 2
118 6 1 2 5.00 111 1 5 2
107 12 2 1 600 105 2 3 1
43 2 1 3.25 61 3 3 1
50 3 5.00 71 1 1
13 1.50 10 3 1
52 3 1 3.00 45 3 1 1 1 1
40 2 1 4.00 30 3
31 3 1 1.50 17 2 1
64 2 1 3 400 45 4 1
12 2 1 1 2 6.00 8 3 1 2
63 4 1 2 1 1 175 35 2 1
31 1 9 1 0.75 36 8 1 1
28 2 1 15.00 19 4 2
68 3 2 1 1 350 43 1 7 1 1
60 6 2 3 3.00 a7 4
77 7 1 1 350 49 6 1
146 2 13 3 2 1 o 5.00 76 6 3 1 1 1
101 6 2 3.00 52 4
48 3.00 51 2
49 2 2 1 1 1.00 25 5
69 5 1 400 49 2
45 4 1 3.00 42 4 1
95 2 a 2 5.50 69 1 6 1 2
77 8 2 1 4.50 46 5 1
83 4 2 2 1 5.00 69 4 1 1
81 5 5.00 36 1 11
51 7 3.50 25 3
47 10 1 1 2 450 27 1 2 1
63 3 1 5.00 77 8 2
123 9 1 1 1 5.00 98 11 1 1 2
72 8 1 1 1 200 41 8 1 1
161 10 1 1 4.00 71 5 5
98 6 2 6.00 71 8 a 2 3 1
72 4 1 5.00 31 8 1 1
103 9 2 450 61 5
98 8 1 1 3.00 62 6
53 5 3.00 27 4
104 11 2.00 73 8
21 8 4.00 27 6
23 2 1 1 4.00 63 6 1
32 4 1 1 5.00 30 1 7
36 5 1 1 150 11 0
53 9 2 1 1 3.00 31 5 1
81 10 1 2 2.50 37 8 1 1
83 8 4 2 1 1 1 350 81 6 1 2 1 1 1
146 6 2 2 6.00 138 8 2 1
121 3 1 150 9% 4 3 1
52 2 2 2.00 51 1
64 3 1 300 45 3 1
84 5 2 3 2 3.00 63 4 2
85 1 4 1 4.00 64 3 3
102 8 2 4.00 66 8
125 8 1 3 3.50 69 6 2 1
67 2 1 150 41 6 1
78 2 2 o 3.00 43 8 2 1
45 o o 1 1.50 38 4 1
31 2 1 200 48 6 1
17 2 2.00 30 2
41 1 1 150 | 49 3 1
22 4 o 3.00 24 1 1
52 3 400 44 4
61 8 2 5.50 72 10 0
79 4 o 4 1 5.00 55 5 1 3 o
81 8 1 1 3.00 79 3 2 0
48 8 1 1 5.00 35 8 o o
36 5 1 0 5.00 28 5 1 1
14 2 1 5.00 29 1 1
a7 3 1 1 4.00 44 5 o 1
79 2 1 2 3.00 59 1 0 1
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Appendix Table 18.

Catch Data Log

F/V Friendship 207-3

Experimental Dredge

Control Dredge

Scallop Skates Monk 3Summer Hd. Crey Sole Yellowtail Fid . Fourspot Hd. 3Sand Dab $callop Skates Monk Summer HAd. G rey Sole |Yellowtail Fid. Fourspot Fid. Sand Dab

Tow (bu) # # # [G) # (G ) (bu) ) (G (G # ) # (#
1 2.0 48 2 2.0 45 2

2 5.0 110 3 5.0 83 2

3 1.8 50 1 0.8 57 0
4 3.0 65 4 0 1 4.0 45 3 1 1
5 5.0 137 10 0 0 5.0 127 8 1 4
6 6.0 142 11 1 55 165 5 2
7 3.0 108 3 25 86 3

8 4.0 139 5 3.0 114 8

9 3.0 73 3 1 2 3.5 72 0 0 0
10 1.0 38 0 1.0 24 1

12 15 72 0 0 2.0 54 1 1

13 4.0 76 2 1 1 4.5 62 2 0 0
22 2.0 74 4 1 0 0 2.5 105 9 1 1

23 2.0 87 1 2.5 102 4

24 4.5 114 2 1 35 74 4 1
25 3.0 65 2 1 2 3.0 58 3 0 0
26 1.0 48 5 1 1 1.0 42 7 0 0
27 1.0 23 1 1.0 14 0

28 0.5 9 0 0.8 9 2

29 0.5 5 2 0.5 12 0

40 2.5 59 3 1 3.0 42 3 1
41 2.5 37 1 2.5 30 0

42 35 78 4 0 1 3.8 58 5 1 0
43 4.0 103 5 1 2 4.5 66 3 0 0
44 3.0 118 2 1 35 88 2 0

50 7.0 61 5 0 2 5.0 42 4 1 0
51 3.0 51 2 0 1 3.0 36 0 1 1
60 2.5 23 3 2.5 21 2

66 2.0 41 2 2 1 2.5 46 6 0 0
68 2.5 81 4 3.0 61 3

69 35 75 0 35 64 2

70 4.0 86 4 3.5 72 2

83 35 73 2 1 3.0 45 0 1
84 3.0 95 2 0 0 35 57 2 1 1
85 3.5 62 6 3 1 2.5 45 4 0 0
86 3.0 69 3 2 0 2.5 39 2 0 1
92 3.3 45 3 3.0 44 0

93 3.0 61 1 3.0 86 4

106 25 55 3 0 25 59 2 1
107 35 41 1 1 0 3.0 36 1 0 1
108 2.5 34 1 2.0 26 0

120 3.0 65 4 3.0 38 2

121 2.8 60 2 25 54 1
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Appendix Table 19. Catch Data Log F/V Friendship 207-4

Experimental Dredge Control Dredge
Scallop Skates Monk (rey Sole Yellowtail FHd. Wnter Hd .| Fourspot Hd. Sand Dab ‘5ea Robin Fed Hake Silver Hake S| callop Skates Monk Grey Sole Yellowtail Fid. 'Winter Hd. Fourspot Hd. 3and Dab ‘5ea Robin Fed Hake | Silver Hake

Tow | (bu) # # # # # # # # # # (bu) # # # (# # #) # # # #
2 4.50 29 0 1 1 5.50 22 0 0

3 4.50 37 0 2.50 28 1

4 1.50 13 1 0 1.50 11 0 1

5 2.25 41 0 0 1 2.25 30 0 2 1 1
6 2.50 11 0 3 0 2.50 30 2 1 0

7 3.50 48 1 0 1 1 3.00 25 0 1 0 1

8 2.50 13 0 2.00 10 1 1
9 2.00 9 0 2.00 8 1

10 4.50 35 1 1 1 3.75 38 2 1 1 1

12 5.00 37 3 3.50 27 1

13 4.00 32 6 1 1 3.50 9 5 1

29 6.00 17 1 0 0 1 5.25 22 1 3 1 2
32 4.00 41 1 3 3.00 33 1 0

33 3.00 74 4 2 2.50 66 1 1

34 3.50 26 4 3.00 30 0

35 3.00 23 5 1 3.00 26 2 0

36 3.00 19 1 2.50 16 4

37 1.75 17 0 1.50 19 1

38 3.25 17 2 1 2.00 32 4 0

41 3.25 58 6 1 2 0 2.25 37 1 0 0 1
51 7.25 25 0 0 0 5.25 12 1 1 1
52 3.00 38 1 1 1.50 28 1 0

53 2.50 28 2 2.50 17 1

56 3.00 9 0 1 2.00 7 0 0

57 3.50 4 2 1 1 4.00 3 0 0 0

64 3.50 4 0 0 1 4.50 3 0 0 0

7 2.25 33 0 1 1 3.25 33 2 1 0

78 2.25 65 0 1 3.00 48 1 1

79 3.50 52 0 1 2 1 3.25 52 3 2 2 0
81 3.25 43 0 0 0 1 3.00 33 2 1 0 2
82 3.00 24 0 1 0 2.75 20 1 0 0

83 3.25 23 0 0 3.50 22 3 1

84 2.50 6 0 2 0 2.50 7 1 0 0

85 3.25 34 1 0 3.50 48 1 1
86 3.25 76 2 1 1 3.50 77 2 1 0
87 4.00 37 1 3.00 33 1

88 4.00 25 0 4.25 41 3

89 4.00 27 1 1 1 3.50 28 2 0 1

108 2.50 38 0 4 1 1.75 33 1 0 0
109 2.50 62 0 1 2.00 40 1 0

110 4.00 55 4 2 2 2 3.00 47 1 0 2 1
120 3.25 26 0 3.00 16 1

124 3.00 17 1 3.00 16 1

125 2.75 14 1 3.00 12 1

142 2.75 6 0 0 2.75 15 2 1

145 4.50 14 0 0 5.00 26 0 0

146 2.50 6 1 2.50 1 0

147 3.50 96 1 2 2 3.50 116 1 0 2

149 2.00 46 0 2.00 21

150 1.00 19 0 1.00 46 0

151 3.00 56 1 1 3.00 62 1 0

159 8.00 109 1 1 6.00 91 0 3

121 8.00 168 1 1 7.00 148 2 0 119
162 7.50 161 2 6.50 154 1

163 7.00 148 1 0 7.00 173 2 1




Appendix Table 20.

Catch Data Log

F/V Friendship 207-5

Experimental Dredge Control Dredge
Scallop Skates Monk ‘fellowtail FHd. Fourspot Hd. Sahd D ab| Scallop Skates Monk Yellowtail Hd. Fourspot Hd. Sand Dab

Tow (bu) # # # # # (bu) # # # # #
1 11.50 36 2 9.50 29 1

2 14.00 24 1 1 16.00 30 0 1

3 17.00 32 2 2 15.00 9 0 0

4 25.00 59 1 35.00 49 1

8 23.00 37 7 2 22.00 28 3 3

9 62.00 21 2 2 65.00 35 1 1

10 58.00 68 0 55.00 63 1

11 70.00 45 1 2 58.00 40 1 1

22 58.00 65 1 0 48.00 52 1 2

27 85.00 28 3 4 75.00 17 2 0

31 17.00 52 18.00 48

33 25.00 30 1 0 0 22.00 21 0 1 1

34 28.00 34 15.00 16

37 13.00 31 1 2 6.00 22 3 0

38 12.00 4 11.00 1

39 14.00 56 1 1 1 9.00 37 1 0 0
41 40.00 101 3 0 35.00 87 1 1

42 25.00 25 1 1 15.00 20 0 0

43 55.00 91 2 1 40.00 77 0 1
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Appendix Table 21.

Skate Length Data

F/V Celtic 206-1

TOW#
DREDGE

1

Experimental Control Experimental Control Bxperim

1 2 2 3

3

4

4 6

6

ental Control xperimental Control Experimental Control E

7

7 TOTAL #

xperimental Control Hxperimental

TOTAL #

%

ontrol  Experimental

Co

%
ntrol

LENGTH (cm)
16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55

24 20 13 7
8 10 12 6

(S RN

10

12

- N o1 o1 w
[N
[

D N

10

o N A~

1 89
8 44

o o1 O o

91

1%
2%
1%
3%
14%
51%
25%
2%

0%
0%
3%
5%
16%
48%
21%
2%

TOTAL MEASURED

43 37 26 29

40

20

29

18

29 174

188

Appendix Table 22.

Monkfish Length Data

F/V Celtic2006-1

TOW#
DREDGE

1

1 2 2

Experimental Control Experimental Control Experim

3

ental Control Experimental Control Experimental Control E

3

4 4

6

6

7 7

xperimental Control H

TOTAL #
perimental

TOTAL #
ontrol  Experimental

%

Co

%
ntrol

LENGTH (cm)
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
71-75
76-80
81-85
86-90

NN N

25 1 2

N O

PN W N

EN
N W N NN

P P w o N

P RN RO N

O O O O NN NN oo

R B w -

N P P O P P Ww o

0%
0%
6%
17%
21%
28%
11%
9%
4%
4%
0%
0%
0%
0%

1%
3%
6%
15%
40%
17%
%
3%
1%
1%
0%
1%
1%
2%

TOTAL MEASURED

36 6 3

13 17

1
w

(o]
(3]
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Appendix Table 23.

Summer Flounder Length Data

FN\Celtic 2006-1

TOW #
DREDGE

1 1 4 4 6
Bxperimental Control Experimental Control Experim

6 7 7 10 10
ental Control [=perimental Control Experimental Control E

TOTAL #
xperimental

TOTAL #
Control

%
Hxperimental

%
Control

LENGTH (cm)
31-35
36-40
41-45
46-50

=, O N O

w o b

0%
54%
0%
8%

6%
24%
0%
18%

TOTAL MEASURED 4

36 6 3 9

Appendix Table 24.

Yellowtail Flounder Length Data

F/V Celtic 2006-1

TOW#
DREDGE

1 1 4 4 3 3
Experimental Control Experimental Control Experim

ental Control Experimental Control Experimental Control E

4 4 6 6 7 7
xperimental

10 10

TOTAL #
Control Experimental Control Experimental Co

TOTAL #
ntrol

%

%

Experimental Control

LENGTH (cm)
21-25
26-30
31-35
36-40
41-45

RS, RIENE S

5%
33%
24%
33%

5%

0%
78%
11%

0%
11%

TOTAL MEASURED

16 0 1 1 1 1

Ol O = N O

Appendix Table 25.

Four Spot Flounder Length Data

F/V Celtic 2006-1

TOW#
DREDGE

Experimental Control Experimental Control Experim

1 1 2 2 3 3 4

ental Control Bxperimental Control Experimental Control E

4 6 6 7 7 10 10

xperimental Control Experimental Control E

TOTAL
erimental Co

TOTAL

ntrol

%

Experimental

%
Control

LENGTH (cm)
15-20
21-25
26-30
31-35
36-40

N w A~
w

N
—
_ N e e

14
10

0%
7%
48%
34%
10%

6%
10%
42%
29%
13%

TOTAL MEASURED

3,1
ol &~ w
gl o

10

29
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Appendix Table 26.

Scallop Shell Height Data

F/V @tic 2006-1

TOW# 1 1 2 2 3 3 4 4 6 6 7 7 9 9 l TOTAL# |TOTAL# % %
DREDGE Experimental Control Experimental Control Experim  ental Control [xperimental Control Experimental Control E | xperimental Control Experimental Control Experimental Co|  ntrol [Experimental Control
SHELL HEIGHT (mm)
70-74 1 0 1 0% 0%
7579 0 0 0 0% 0%
80-84 1 0 1 0% 0%
85-89 0 1 1 0 0% 0%
90-94 1 1 3 4 1 1 2 1 7 7 1% 1%
95-99 0 3 0 4 9 0 0 2 7 7 14 18 2% 3%
100-104 0 1 5 11 32 4 6 9 10 8 28 58 5% 9%
105-109 0 2 5 10 31 57 5 9 16 20 20 20 77 118 13% 17%
110-114 0 1 0 16 18 17 37 15 19 17 8 13 17 78 100 13% 15%
115119 1 0 4 9 17 25 18 13 20 15 24 25 1 7 9% % 16% 14%
120-124 1 2 10 7 16 9 4 2 13 23 24 28 9 2 7 73 13% 11%
125-129 4 1 4 6 14 15 3 1 14 9 8 13 4 3 51 48 8% %
130-134 1 1 6 6 17 12 1 7 11 12 10 7 2 48 45 8% %
135-139 0 2 13 12 16 12 1 1 10 9 8 3 48 39 8% 6%
140-144 3 4 15 18 5 3 4 5 7 1 34 3 6% 5%
145-149 7 7 12 12 5 2 1 1 25 22 4% 3%
150-154 4 8 5 6 2 1 12 14 2% 2%
155-159 11 4 3 2 14 6 2% 1%
TOTAL MEASURED 33 30 72 80 117 112 93 165 9% 106 121 17 79 65 609 675
Appendix Table 27. Skate Length Data F/V Celtic 206-2
TOW # 1 1 2 2 3 3 4 4 6 6 49|49 | 70 | 70 TOTAL# |TOTAL # % %
DREDGE E C E C E C E C E C E C E C |[Experimental |Control Hxperimental Control

LENGTH (cm)

16-20 1 1 1 1 0% 0%

21-25 1 1 1 1 1 2 3 1% 1%

26-30 2 7 8 7 3 4 1 3 1 14 22 6% 7%

31-35 2 1 3 3 6 1 2 6 12 3% 4%

36-40 2 1 3 2 2 3 2 1 4 1 9 12 4% 4%

41-45 5 12 | 10 | 13 9 14 6 4 7 7 3 7 40 57 17% 18%

46-50 2 | 27| 38| 38 28 43 | 16 22 17 15 2 111 | 26| 40 129 196 56% 61%

51-55 1 6 6 2 1 3 1 2 6 9 8 28 17 12% 5%

56-60 1 1 1 1 3 1 1% 0%

TOTAL MEASURED 13 | 49 | 66 | 69 47 72 28 30 29 33 9 12 | 40 | 56 232 321
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Appendix Table 28. Barndoor Skate Length Data F/\Celtic 2006-2

E = Experimental Dredge | C= Control Dredge
TOW # 1122 4| 4|5| 5| 6|6 [14]14]15(15/16/16|17|17(19|19|24|24|25|25(40|40|49(49)|58(58(60)|60(70(70 83|83 |98 |98|110110|144|144) 145|145| 151) 151|152| 152 154{ 154| 156) 156( 164| 164| 166| 166| 175(175| 182) 182(183| 183) 187|187| 196| 196( 201| 201 341 234| 237)237| TOTAL | TOTAL %of CATCH MEAS URED  %of CATCH MEASURED
DREDGE E|C|E[C|E|[C|E[C|[E|C]|E[C|E|C|E|C|E|C|E|C|E|C|E|C|E|C C C|E|C|E|C|E|C|E|C|E|C|E|C|E[C|E|C|E|C|E[C|E|C|E|C|E|C|E|C|E|C|E|C|E|[C|E|C|[E|C|E|C E C | E I C
LENGTH (cm)
16-20 1 1 1 1 0% 0%
225 1 1 0 0% 0%
2630 1 1 2|2 2 1 1 1 8 3 3% 1%
3135 2|1 1 101 1(4]2|2 1(2 111(3]3 3 1 2(2(1 101 1 1 1 1(2 2 20 Y% P
36-40 2 3 1 3|1|1(2]|3 1 412 2(2|3|1|3|4 1|3 1 2 2 1 1 1 (11 27 2% 11% 12%
41-45 2 21 1]2 1 2|2 2|2 3(3|4(3]7 11 (11 211(1|2 413|8(5 111(2]|1[2]2]2 1(2]2|2]1 3 1(1(33|1 211 53 49 2% 2%
4650 1 1113 3(3 21112 3|4 3 2|1 (211 2|1|10(4]1 113(2]1 212 1(1 1 2|1 2 2 4 £ 16% 1%
5155 4111 5|2 2|1 114]2 111]2|1(4]4]1 1 1 3j1|2f1f2|1(4|5|2|2f2|1|1 2|3 3 112]2 1(1]1 2|3 1 45 43 18% 20%
56-60 2121 1 1 1 1121 3 3|2 1 1 1 2 1(5|3 1 1 1 2 112 1(1 301 11 1(2({2]1 21 3% 8% 1%
61-65 1 11 1 1 1 1(3 1 1[4 11 11 10 10 4% 5%
66-70 1 1 1 11 1 1 1 2 1 1 1 1 5 9 2% %
7175 1 2 2 1 1% 0%
76-80 1 1 1 1 4 0 % 0%
81-85 1 1 1(1 2 2 1% 1%
86-90 0 0 0% 0%
91-95 1 0 1 0% 0%
96-100 1 1 1 1 0 4 0% 23
101-105 1 1 0 2 0% 1%
106-110 1 1 1 3 0 1% 0%
111-115 1 1 1 1 1 1 0 6 0% %
116-120 1 1 1 1 3 1 1% 0%
121125 1 1 1 1 11 3 3 1% 1%
TOTALMEASURED 0| 1|10/ 6| 4 | 1 |14/ 11| 2 | 4 |5|5(4|20|4|3|9|5|2|15(15/11|18(13|1|3|1]|0|2(6]|6|1[2]|4|12|6|6|7|16/14|30/26|7|(4|5|11[9|9|6(6]|4|8(8]|5|6(6|4[3|4|2|8|9(3|7|4|3[3]|2(7|8]|7(11]3]|5]| 21 22

Appendix Table 29. Summer Flounder Length Data F/\Celtic 2006-2
E = Experimental Dredge  C= Control Dredge
TOW # 313661414 15[ 15(17 |17 |24]|24|25|25(60|60| 70| 70|182(182|183|183|185)185|187|187(196| 196|201| 201|222| 222|234 234| TOTAL | TOTAL % of CA TCH MEASURED ' %of CATCH MEASURED
DREDGE E(C|E|C|{E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C| E C E C
LENGTH (cm)
3640 1 1 1 1 % 6%
4145 1 1111171 1 2 1 5 4 33% 2%
4650 1 1 1 1 1 3 % 18%
51-55 1 1 1 1 21212111 112 11 8 9 53% 53%
56-60 1 1 1 2|1 1 11 2 6 13% 3%
61-65 1 1 0 2 0% 12%
66-70 1 1 0 % 0%
TOTALMEASURED 1| 1|01 L0 0|2 2|1 |1f{0f0j2{0fL1)L1|0j0[4|0)2|2(5|5|2|3|L1|2|0|1}{2(0]|2] 15| 17
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Appendix Table 30.

MONK LENGTHS CELTIC-2006-2

TOW #
DREDGE
LENGTH (cm)
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
71-75
76-80
81-85
86-90

TOTAL MEASURED

Appendix Table 31.
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Monkfish Length Data
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E = Experimental Dredge

3
E

N W wo s

18

w

NSNS

10

4
E

B

PN

17

4
c

N
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N W w R e

12 | 10

6
C

w
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33

14

NNIENINY

15

F/V Celtic2006-2

13

Yellowtail Flounder Length Data

YELLOWTAIL LENGTHS CELTIC-2006-2

TOW # 1

DREDGE E
LENGTH (cm)

21-25

26-30

31-35

36-40

41-45

46-50

TOTAL MEASURED ' 0

Appendix Table 32.

[

2 | 14
C|E
1

110

14

15

15

E = Experimental Dredge

16
E

16
C

Skate Length Data

17
E

SKATE LENGTHS WESTPORT-2007-1 E = Experimental Dredge

TOW #
DREDGE
LENGTH (cm)
16-20
2125
26-30

1
E

I IENTMES

TOTAL MEASURED | 49

1
C

0N ork

43

2
E

37

2
C

13

25

3
E

29

3
C

BN
opurEF

4
E

20

4
C

N o aw

19

17
C

19
E

19

RLIENIEIES

25

WN 0N W

15

25

o

10

PR OaN R e

20

NN R R oR®

16| 13

FIV

40 | 40

C= Control Dredge

6
C

B
ahonk

7
E

1

16

7
C

UGN

TOTAL

E

39| 40 [ 40| 49 | 49| 58| 58
clelc|e|c|e]|c
1
111 3
1l4]2]3]6
1l1]3]3|3]|6]s5
s|2]3|5|4]|3]|2
1a|2]4]3]5
12 111
1 1 1
2

1
8| 7|13]14|17| 20|22
Celtic 2006-2
49(49(60|60]|70
E|C|E|C|E
1 1
4 2
3 1

1

r
0]0|8|0f4

TOTAL

0

INEINEINENG

170

185

F/V Westpor2006-1

m

[SITIFNENE TR

23

P RN ON

21

SENENENLSIHN

23

P roswN kR

20

83

m

Nw s wwe e

17

98

R N O

10

16

[SIENTSHNIEIIN

-

23

98

% of CATCH MEASURED

E

1%
2%
1%

4%

14%
52%
26%

98

w

[SIEHRIRIES

18

110

110]

PN WO W

15

110

LIRS

110

SIS

16

182

20

% of CATCHM

222,

wrnN o s

18

222| TOTAL
C E

0
4
24
81
127
78
91
55
18
8

[RHNINIEN

3
1
2
2

11| 405

TOTAL % of CATCH MEASURED
c |

0

7

23
65
92
78
88
38
27
10
4

3
0
1

353

C= Control Dredge

144|145 145| 152| 152| 182 182)
cle|lc|E|c|E]|C
1
2 2|51
3(10/3|6|6]|4]2
6|9|8|s5[3]|3]|4
al7|5]3[3]|3]2
al8|7]2|4|8]4
3 3[1]2]1]3
3 1|4

1 1
1
26(35|28|22|20| 21|19
182(187(187|222| 222
C|E|C|E|C
1

111 12
2111212
113]1 2

2 112
417]14(13|8
EASURED
C
0%
0%
3%
5%
16%
49%
27%

TOTAL
E

13
28
17

63

TOTAL

17
32
13

69

E

%

0%
1%
6%
20%.
31%.
19%.
22%.
14%.
4%
2%
1%
0%
0%
0%

% of CATCH MEASURED

0%
21%
44%
21%

8%

0%

C

0%
2%
%
18%.
26%
22%
25%
11%.
8%
3%
1%
1%
0%
0%

%

3%
25%
46%
19%

%

1%
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Appendix Table 33.

Monkfish Length Data

MONK LENGTHS WESTPORT-2006-1 E = Experimental Dredge

TOW #
DREDGE
LENGTH (cm)
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
71-75
76-80
81-85
86-90

2
E

w U1 uN

[y

TOTAL MEASURED 24

Appendix Table 34.
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Barndoor Skate Length Data
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Appendix Table 35. Yelllowtail Flounder Length Data F/V Westport 2006-1

YELLOWTAIL LENGTHS WESTPORT-2007-1 E = Experimental Dredge C= Control Dredge
TOW # 21 2] 3 3 7 7 8 8 9 9 13(13]118|18]19(19|120| 20|24 (24|27 |(27|31|31(36| 36 TOTAL TOTAL % %
DREDGE E|C|E C E C E C E C E|C|E|C|E|C|[E|J]C|E|C|E|C|E|C|E]|C E C I E C
LENGTH (cm)
1 2 0 3 0% 5%
16-20 1] 2 1 2 4% 3%
21-25 1 1 (0] 4% 0%
26-30 111 1 1 2|1 3 4 12% 6%
31-35 6111] 1 1 1 1 1 411 1 1|6 21 1] 3 11 30 44% 45%
36-40 1 1 1 11 4 1(1|1f({1]1(2]1 8(3]7|1]5 10 30 40% 45%
41-45 1 1 0 2 0% 3%
46-47 2 0 2 0% 3%
TOTAL MEASURED ' 9 | 16| 1 1 2 0 0 3 0 1 118|231 (1]1|3|]2|(1|1(16]| 4]|11| 2|9 25 66
Appendix Table 36. Winter Skate Length Data F/V Wstport 2006-1

WINTER SKATE LENGTHS WESTPC E = Experimental Dredge C= Control Dredge

TOW # 1l1]2]2] 3] 3]4a| a6 |6 |7]7]8]8]o]o|13]13]18|18]19]19]|20]|20]|24]24]|27|27]31]31]36]36|TOTAL|TOTAL |%o0f CATCHMEASURED % of CATCH MEASURED
DREDGE E[{c|E|lcl E|c|E|c|E|c|E|c|E|c|E|c|E|c|E|c|E|c|E|Cc|E|Cc|E|Cc|E|Cc|E|Cc]| E c | E | C
LENGTH (cm)
51-55 1 1 1|1 2|2 2|21 2|2 3 9 11 100% 100%
56-60 1)1 1 1|5 1 1 2 8 5 89% 45%
61-65 2|1 1 1|11 1 1 4 5 44% 45%
66-70 2 2 1)1 2 1] 1 8 11% 73%
7175 1 1 1 1 1 0 5 0% 45%
76-80 1 1 0 11% 0%
81-85 0 0 0% 0%
86-90 0 0 0% 0%
TOTALMEASURED | 1 [0 | o |1 o [ 0o |o| 1| 1 | o |5[3|[1]|5]|0|3|1]|4|0|3|[8|2[3]|1]|3]|2|0|6|0f[2]0]1] 9 11
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Appendix Table 37.

MONK LENGTHS WESTPORT-2006-2

TOW #
DREDGE
LENGTH (cm)
21-25
26-30
31-35
36-40
41-45
46-50
51-55
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4%
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22%
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11%
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Appendix Table 38. Yellowtail Flounder Length Data F/V Westport 2006-2

YELLOWTAIL LENGTHS WESTPORT-2006-2 E = Experimental Dredge C= Control Dredge
TOW # 2012(3[ 344|556 |6|7|7]|8]|8(16(16]17(17(18]18|19/19(20{20{21|21(28{28]29|29(3L|31|32(32(38|38|30|30(4L(4L1|42]42(43(43|44 44(50(50|50(5L(52|52|54]54(55(55(63|63(74(74|75|75(76|76]82 |82 |84 |84|105/105(106(108114\114(121/121/1%6|126| ~ TOTAL TOTAL % %
DREDGE E[C|E|C|E|C|E|C|E|C|E|C|E[C|E|C|E|C|E|C|E|C|E|C|E|[C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E[C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C E C| E | C
LENGTH (cm)
1520 1 1 1 2 1 2 4212 1 2 11 1)1 112]1 1)1 1 8 2 k) %
A5 LI 2 ()62 {7t [2fB]1]1] |3] |3]1 81]5|9(B5]|2|2|7|1|2]1]|16L]9] |u| |2 103 |1 A(5(4] [5]2)4(2({1] 4] [3]|L] [1]2 2 189 13% 1%
2630 121 111 1 1 1 1 5(7 1 1 111 2 1 1 il 20 % i)
313 112(6|2 25| U|2|B|5(7|5(10 111(3]3 200345 2(5(L|6(1([L1|3|4fL|2|L]|8]|L2f64[L]|L|L|4]L]|3 7 1 519(17(3]8|1(4|1|B3)5(2n|L 3|18 T(6]6]|17|2(U 11610 Jisg KR 3% 3%
3640 TIo(4j20fL|{27|2(9|7|20(4]|2]|3|8 3 1 11113 S5/1(4[4]5|2(3|1|6 1125 50410 1 1 11 511 7(13]4)14[1]9|5(7[5(|2 201(9(10|9)2(10(6(18|4({1]8|7 9 07 3% 2%
4145 2 501416661 (2[2]|0 1 11 1 1 113]3[3]3 2|11(1]2]5 1162|1238 4|13 k¢] v 10% 1%
4650 1 8 1 111(B)1 1 1 2] |t 41 4 121 5 89 ) M
5155 2 9 0 1 % 1%
5660 5 1 0 6 0% 1%
6165 5 1 1 0 7 0% 1%

TOTALMEASURED 3 23(22| 73 | 4 | 61| 9 | 63| 27| 62| 12(66(13(56) 1 (5| L1|7|3|4|2(5|2|16(7|15|15(27(10 34| 4 (14| 4|7 |4(24)2({2\20|%|L|5| L 4[24 1(W|2]|3)1|0|5|7|19(39({17{20]2(23|10{27|16(6L|L|7|4|20({2L|67)|12(42(11 44| 4|4|20|0 37 107

Appendix Table 39. Barndoor Skate Length Data F/\MWestport 2006-2

BARNDOOR SKATE LENGTHS WESTFE = Experimental Dredge  C= Control Dredge

towe2|2[3]3] e as] 5|66 [7]7]8]8]w]16]1r|1r]18]18]19] 1] 0] 0] n] 2t |28|28] 2] 28] 0] 0] 3t 3t a2 3| 38| 58] 30 30t [ 1| | | s3] 48 0] 50| 525t [ 521 52| 5| 55 63 63 74 74 7 5] 76 76| 84| 4 10805108 108 11e] 14[ .7 17]124] 12126 126 13{ 13| TOTAL | TOTAL 9h0f CATCH MEASURED £ CATCH WEASURED
woe  E|cle[c|E|c|e[c|E|c|e|c|elc|e|c[e|cle|c|elc|e|c|e|c|e|c|e[c|e|c|e[c|e|c|e|c|elc|e|c|e|c|e|c|elc|e|c|ec|e[c|e|c|e|c|elc|e|c|e|c|elc|e|c|e|c|e[c|e|c|e|c|e[c|elc| E | ¢ ] E | ¢
LENGTH (om)
12 o | o (7 (7
1% o | o (i (i
%3 1 1 1 2 |1 % %
1% 1)1 1 2| |2 1] [1]1 1 3 | s % T
%40 1 |2 1 |1 1 131 2 1 ) o %
4145 2032 1 |1 1] 11| [t 1 1|7 2|3 1 1 1 L 1 12
150 1 1 2|21 1 1]1]2 112 1] 4]5| 233 1 1 7w 1 12
515 1 [2]1 1 1 11]6 17 1 1 1 4 | a o 1%
%6 1 1 1 1| [1]1 1 21l |1 1 1 1]5]5] |1]3]s 1 2 u | 2 140 106
6165 ] (a1 1)t 1] |2|1 21| [3] |2 1 1] |1 1 1 8 | 1 & 12
670 1 |1 1 2 ARARARE 1 1 3 1 |1 1)1 s [ % h
17 21 1)1 1 1| |1 1 11 1 1 6 | 7 & o
740 1 1 1 1 1 1 1 1 4 | 4 o kT
816 11 1 1] |1 2 |4 % kT
84 1 1 1 2 2 | 3 % %
9% 1 1 1|1 % %
%100 1 1 1 11 1 1 1] 3]s kT kT
100405 1 o |t (7 i
10610 o | o W [
11415 2 1 1 IR o %
16120 1 1 1 s | o kT (7
% 1 1 1| i i
TorneaswRed 11| 1|s| 8|6 |1|6| 4| 1|s|8|s|t]ol2|o]1]|1]s|3l]2|4a]a]5]6|2|2]5]1]1]2|0|1|4|2]0]2|s]1|6|m|m|0]7|s|s|0|1|1]]2|1]0]2|2|2]0]2|2|1]s|elolt]]s]t]1|oft|t]2]a]5]]5\2|t] % | @
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Appendix Table 40. Summer Flounder Length Data F/\Westport 2006-2

FLUKE LENGTHS WESTPORT-2006-2 |E = Experimental Dredge C= Control Dredge
TOW # 41 4| 6 6 7 7 19119121121 (3131323241 |41|50|50|54|54|55|55[63|63|75|75|84]|84|105(/105/117(117| TOTAL |TOTAL % %
DREDGE E|C|E C E C E|C|E|C|E|]C|E|C|E|C|E|C|E|C|E|]C|E|]C|E|C|E|C|E|C|E]|C E C | E | C
LENGTH (cm)
5155 111 1 1 2 3 18% 23%
56-60 1| 2 1 2 2 18% 15%
61-65 1 1 1 1 1 1 4 9% 31%
66-70 1 1 1 2 1 18% 8%
71-75 2 1 1 1 1 1 4 3 36% 23%
TOTAL MEASURED @ 0O 1 2 3 2 0 (] 1 110 0] 2 1|0 i]1]0({O0|]1]0|1]O0 1 10| 0 1|01 1|10 2 1 11 13
Appendix Table 41. Winter Skate Length Data F/V Wstport 2006-2

WINTER SKATE LENGTHS WESTPORT-200 E = Experimental Dredge  C= Control Dredge

Tow# sl alalal 5|57 7] 8] s [16]16]1r1r|18]18]19]19]20[20] 2] n] 28| 28| 29| 29| 30| 30| 31] 31 |32 32 a9 9] n | | 50| 50] 52 52 58 53] 5| 54| 55] 55 63 63 | | | 5] 5] 7] 76 | 82| 62 o4 | 4 106{ 5] 108108 114[ e[ 17117 2] 120 TOTAL [TOTAL 95 of CATCH MEASLRED %0 CATCHMEASURED
wese el cle{c|E|c|e|c|E]|c|E|c|E|c|E|c|E|c|E|c|E|c|E|c|E|c|E|c|E[c|E|c|E|c|E[c|e]c|e|c|e|c|ec|e|c|e|c|e|c|e|c|e|c|e|c|e|c|e|c|e|c|e[c|E[c|elc] E| ¢ | E | c
LENGTH (on)

515 to 12| [s]2]1] |2 2|2 2 1 1 2 1)1 1 1 0B 2 5%
5640 2| (falu st 1] 1] afe]t]4 s| |1|afs|t|3]2]a]a|t]2| [1]2] |3] |1|t]1 tlafn] To| (2f]2] 1] slel2] [e]e]e]el2|af2] [4] |2 5| & 546 )
165 taft)2] |1 1] |1 tla] oo (1] []2]]s2f1] |1 1)1 1)1 111 |1 1 3|11 tf1| [3]1]2 AR e 25
670 111 11 1 121 1 1 111 | |1 1 ] |1 2 6 | 1 i 1
707 1 1 1 1 1 1 2| ¢ % £
766 1 2 1 2 | 2 b %
81 1 1 2l 0|4 (i %
849 2 0 2 (7 %
TOTALMERSURED 3 (3| 4(6] 2 |6 (1] 6|5 |4|2|afs|t]ao]s|a|t|alelals]e]|o|r|a|t||2]s]o]a]s|alala]a]a]a|e]|e|e|slt|3]2|s]o]a|o|s| [4]1]4a]2]3|3|s|1]|7 o | m
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Appendix Table 42. Monkfish Length Data F/V Celtic2006-3

MONK LENGTHS CELTIC-2006-3 E = Experimental Dredge C= Control Dredge
TOW # 1(1f2] 2 4 4 7 7 10 10 |11]11(18(18|19(19|20|20| 23|23 |31|31|75|75]|94|94 |98 |98 (104|104(114|114|137|137|150|150| TOTAL |TOTAL
DREDGE E|C|E]|C E C E C E C E|C|E|]C|E|]C|E|C|E|C|E|C|E]J]C|E|]C|E|C|E|C|E|J]C|E|C|E]|C E C
LENGTH (cm)
16 - 20 1 1 ]
21-25 1 1 1|1 2 2
26-30 1 2 1 1 1(1 1 1(1 1 7 4
31-35 1)1 3|1 2 4 4
36-40 1 1 1 2 1 4 2
41-45 1 12| 2]1|3]|1]1 1 42 1)1 2 1111 12 15
46-50 1)1 1| 2 1| 2] 2]3]2 2|1 31131 2| 4 1] 2 2|12 1 20 22
51-55 4 1 2 |2 1] 2]1 |1 1|32 1|8|4|3|4a|5s|2]|3|2]1|7]2|3]1|2]2]|1]2 31| 4 35
56-60 3|11 2 1| 4| 7| 2]2|3]|2|2]5]2 5/4|6|9]1 3|[3|2|3|1|4a]|4a|2|a]|1|[2]2] 48 42
61-65 111 1 2 | 1|1 |2]2|s|2]|3[3]|3]|6]|2|4|2|2]1|3]2]1 1211|112 1| 2] 29 32
66-70 1(1 1 1 1 1|2 21|12 3(1]1 1(1]5(2|2|2]1 2 1|1 16 21
71-75 1 3|2 1 1(1 1 1(1 2 1 6 9
76-80 1 1 (0] 2
81-85 (0] ]
86-90 (0] ]
TOTAL MEASURED 12| 4|4|2| 7| 3 |9|12]| 14|12 |10|9|11]|10|10|11]|14|19|16|17|19|18]| 6| 8 |16|18]| 8 |13]|12|14| 8| 9| 6| 2| 8| 9| 101 | 190
Appendix Table 43. Yellowtail Flounder Length Data F/V Celtic 2006-3
YELLOWTAIL LENGTHS CELITC-2006-3 E = Experimental Dredge C= Control Dredge
TOW # 11|22 | 7| 7 [41] 41| 99 | 99 |104|{104|117|117|139(139 TOTAL TOTAL % %
DREDGE E|IC|E|C|E|C|E|C|E|C|E|C|E|C|E]|C E C E C
LENGTH (cm)
21-25 11|31 |1]|1]1 31|15 1 12 8 4% 3%
26-30 1|6]|3 2 |1 1 1|1 1 8 9 3% 3%
31-35 10(9(22| 16| 2 | 3 (12| 33| 10| 18|9|13]|3 18 | 16 86 108 31% 35%
36-40 19(6(28] 20 | 12 | 14 [ 11 | 21| 9 | 21 |14|12]| 2 15 | 24 110 118 40% 38%
41-45 3| 1|17 22| 6 | 10| 3| 8 57|54 11| 6 51 57 18% 19%
46-50 1 41 4 | 3 2 3|1 11 7 4% 2%
TOTAL MEASURED | 35| 23| 77| 63 | 24 | 28 | 29 | 65 | 19 | 48 [31(32|15| O (4848 278 307
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Appendix Table 44.

Barndoor Skate Length Data

BARNDOOR SKATE LENGTHS CELTIC E = Experimental Dredge

TOW # 1
DREDGE E
LENGTH (cm)
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65 1
66-70
71-75 1
76-80
81-85
86-90
91-95
96-100
101-105
106-110
111-115
116-120
121-125

TOTAL MEASURED | 2

1
C

Appendix Table 45.
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SCALLOP SHELL HEIGHTS CELTIC-2006-3

TOW #
DREDGE
SHELL HEIGHT (mm)
85-89
90-94
95-99
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115-119
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BN
BNGowwkrsNR

13

82

137

76

TOTAL
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TOTAL

C

P ONRPORRFRPAMOABMNOANNRRRLRORLPR

w
a

20
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138

138

E

1057

2%
2%
6%
6%
15%
4%
2%
6%
4%
4%
11%
2%
4%
11%
4%
2%
2%
4%
2%
4%
0%

TOTAL

0O R

16
27
31
39
74
130
216
230
189
79

1077

%

0%
0%
0%
1%
2%
2%
3%
4%
8%
9%
18%
22%
19%
8%
4%

C

%

0%
0%
1%
1%
1%
3%
3%
4%
7%
12%
20%
21%
18%
7%
3%

% of CATCH MEASURED

3%
3%
0%
3%
3%
3%
6%
6%
14%
6%
11%
14%
0%
11%
3%
3%
0%
3%
6%
0%
3%
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Appendix Table 46. Skate Length Data F/V Friendsig 2007-1

SKATE LENGTHS FRIENDSHIP-2007-1
Tow # 3 3 4 4 6 6 10| 10 14 14 16| 16 19 19 21 21 23 23 25 25 27 27 31 31 33 3 35 35 37 37 39 39 41 41 43 43 45 45 47 47 49 49 53 53 55 55 57 57 TOTAL TOTAL
Side PIS|P]|S P S P S P S P|S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S
Skate Length (cm)
16-20 1 2 2 1 1 4 2
21-25 1 1 1 1 1 2 2 1 1 1 1 1 1 1 2 6 10
26-30 1 1 1 1 4 2 4 2 1 2 1 4 1 2 2 3 1 2 1 1 2 1 3 2 1 4 4 1 1 2 23
31-35 1(1]1 2 3 1 2 1 1(1 2 2 1 1 3 2 3 2 1 3 1 2 1 1 2 3 2 4 1 3 3 3 2 1 2 4 1 2 2 1 1 2 36 3B
36-40 1 1 1 5 1 6 1 1 2 2 1 3 3 2 2 1 1 2 1 1 2 1 1 1 2 1 1 1 3 1 28 19
41-45 81456 3 5 3 4 4 517 5 5 3 5 7 2 3 2 5 4 4 3 6 3 6 4 6 2 3 4 4 5 4 3 3 4 4 5 3 3 4 3 4 4 5 6 91 83
46-50 1 2 2 2 4 4 1 5 3 2 1 1 1 4 2 2 1 1 1 1 3 1 3 1 1 1 1 1 2 1 2 2 2 1 1 1 2 1 2 40
51-55 1 1 0
Total Measured 10[10)10]10( 10 10 [ 10| 10 10 10 |10f 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 210 210
Appendix Table 47. Monkfish Length Data F/V Friendship 2007-1
MONK LENGTHS FRENDSHIR-2007-1
Tow # 3|3|4]4|5]5[6/6]8|8|9]9[10]10] 13| 13| 14| 14|15 15| 16| 16| 17| 17| 18[ 18] 19| 19] 20 20| 21| 21| 22| 22| 23] 23| 24| 24] 25| 25| 26| 26| 27| 27| 28] 28[ 29| 29 30| 30| 31| 31| 32| 32| 33| 33| 34| 34| 35{ 35| 36| 36{ 37| 37| 38| 38| 39| 30| 40| 40| 41| 41| 42| 42| 43| 43) 44| 44| 45) 45| 46 46| 47| 47| 48| 48| 49| 49| 50| 50| 51| 51 | 52 52| 53] 53| 54| 54) 55| 55/ 56| 56 | 57| 57| 58 | 58| 59) 59 | TOTAL | TOTAL
Side P|S|P|S|P|S[P|S|P|S|P|S| P|S|P[S|P|S|P|S|P|S|P|S|P|S|P[S|P|S|P[S|P[S|P|S|P|S|P|S|P|S|P[S|P|S[P|S|P[S|P|S|P|S|P[S|P|S|P[S|P|S[P|S|P|[S|P|S|P|S|P|S|P|S|P|S|P[S|P|S[P|S|P[S|P|S|P|S|P[S|P|S|P[S|P|S[P|S|P[S|P|S|P|S|P|[S|P|S| P S
Mork Length (cm)
16-20 0 0
2125 1 1 1 1 1] 2 3
%3 1 1f1f1]1 411 111 1 1 1 1 1 2 12 1 1 1 2 1 111 1 1 7 3
ik 1 20 (1] 11 11 1 1 201201 113 111]2 2 11f2)2 2 1 2|11]2(1 1]2f211]2 112f1)2 3|2 1 111 1 112)1 1 2|1 31 1 x| 3B
340 1 (1111 1 202]1 2 1 1{1]2 f2]3)1f1]1|1]2]2|1]3]3]1 1 2(3]1 1 |1 1 3(2]2 206]1]1 1 2(2 1 1 9|
4145 1 |1 11 11 1]1]4]1 11 1f2]1]2f1 3 111 2(3]1)2f{1]3] [1]2]6]3 31203 1]5]4[3]1 1111 3 112]5)23)1]3]2|3|2][1]1]1 2 2011]2 2(1]2 111 1 5| %
4650 1 11 |1 1 1 3111t 1 1 1111 3[2]3[1 3|12 3|11 112 113 1 2|11 2 11f2)3)1)t 11 1 1 12(1)2 1 2|8
51-55 11 1 1 1 11 1 1j1f1)2)1 2|1 111]2(1|1 1 1 122 1111 3 BB
56-60 1 2 1 31 1 11 1 1 3 111 111 1 11 1 1 1 2 1 211]2 U B
61-65 1 1 1 2 1 1 1 1 2 6
66-70 1 |1 1 1111 2 4 2
7115 1 1 1 1 1 2 0
76-80 1 11 1 2
81-85 0 0
890 00
1(014|0({1(6)2|4]2(3(0|2] 23| 1| 1|3|2|3|1|4|5|W|5|L {L|2)2|7|7|2|4f2|1|0|2(5|4]3[3|1|6[3|6]7[8|10/20(7|4|6|8[139|5(6(5(5[3|7|3[13|12)12[2(2]|3|6[7|5|2(4(1L|L|{3|3|6[8|7|7({7(7|14|7(4|3|4[3(6]2]4[1|1[0|5|4[0[9]2]3[4|5|0[1[1|L]0f1] 187 | 19
Appendix Table 48. Fluke Length Data F/V Friendshp 2007-1
FLUKE LENGTHS FRIENDSHIP-2007-1
Tow # 5 5 19 19 21 21 25 25 28 28 30 30 37 37 41 41 44 44 49 49 57 57 TOTAL TOTAL
Side P S P S P S P S P S P S P S P S P S P S P S P S
Fuke Length (cm)
31-35 (0] [0]
36-40 1 1 (0]
41-45 1 0] 1
46-50 1 1 1 1 2 2
51-55 1 1 1 1 2
56-60 1 1 1 0] 3
61-65 1 1 (0]
Total Measured 0 F o 0 Fo 0 1 1 0 0 0 0 0 0 0 0 0 F o 0 o 0 0 0 5 8
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Appendix Table 49. Fourspot Length Data F/V Friendhip 2007-1

FOUR SPOT LENGTHS FRIENDSHP-2007-1
Tow # 3344 55606880991010 141415151616 17 17 18 18 24 24 25 25 27 27 28 28 29 29 30 30 31 31 32 32 33 33 34 3435 3536 36 37 37 38 3839/ 39 40 40 4L 41 44 44 45 45 46 46 47 47 49 49 51 51 52 52/53 53 54 54 55 55 56 56 57 57 58 58 59 59 60 60 TOTAL TOTAL
Side PSPSPSPSPSPSPSPSPSPSPSPSPSPSPSPSPSPSPSPS P S
Fourspot Length (cm)
1115 00
16-20 6 1 2 1 1 t1t1 1 113 11 11 1221 4401 1 L 5 9
2125 2111123171 1311 2 44121 1 1 1111 2151 5338 111 211 1116 3 11 t11r 12 2 12 @&
2630 122 11 1 2 13 11 111 1 t1r 11 11112 511 1 1142 111 21 2 X
313 11111 11 1 1 L 11 L 2.5 10
36-40 1 1 1 1 31
4145 1 10
4650 00
Total Measured 0440451710102 110013038112030111752230225032210042822027612203110229213111014201110120213 1 12
Appendix Table 50. Yellowtail Flounder Length Data F/V Friendship 2007-1
YELLOWTAIL LENGTHS FRIENDSHIP-2007-3
Tow # 4 4 5 5 10 10 13 13 22 22 25 25 42 42 43 43 44 44 85 85 86 86 TOTAL | TOTAL
Side P S P S P S P S P S P S P S P S P S P S P S P S
YT Length (cm)
21-25 (o] (o]
26-30 o] o]
31-35 1 1 1 1 1 1 1 1 1 3 2 5 9
36-40 o] o]
41-45 o] o]
Total Measured 1 (9] 1 (9] 1 (o] (9] 1 1 (9] (9] 1 1 (9] o] 1 o] 1 (9] 3 (o] 2 5 9
Appendix Table 51. Grey Sole Length Data F/V Friedship 2007-1
WITCH (GREY SOLE) LENGTHS FRIENDSHIP-2007-1
Tow # 3 3 4 4 5 5| 6 6 |17 17 18 18 21 | 21 | 22 | 22 | 24 | 24 | 27 | 27 | 28 | 28 | 29 29 30 | 30 | s | 81 | 37 | 37 | 3 | 39 40 40 a1 a1 55 55 56 | s6
Side P/ s P s|P s P|s P s P s P| s P s P s P s
Witch Length (cm)
21-25
26-30 2 3 |2 1 1 2 | a 2 1 3 1 2 1 1 1 5 3 1 1
31-35 2 | 1| 2 7| 4 1 1 1 2 1 1 1 1
36-40 1 1 2 2 11 1|1 1 1 2 1 1
41-25 11 1
46-50
Total Measured o/ 1 o 4|3 5|1 122 8 1,0 0 1|0 1 1|0|3 5 2|1 a 2 1 3 1 2 1 1 1 2 6 a 0 1 1 0
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Appendix Table 52. Skate Length Data F/V Friendsip 2007-2

SKATE LENGTHS FRIENDSHIP-2007-2 E = Experimental Dredge | C= Control Dredge
TOW # 22445 |5|6]6] 7|7 [s]s]|10]i0]20]0]|22]22]24]2]25]25]36[36]41]41|62]62]63]63]78]78]128]128]150/150 TOTAL TOTAL
DREDGE ElcleE|c|E|c|E|c|E|Cc|E|c|E|Cc|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|lC|E]|C E c
LENGTH (cm)
16:20 2 1 1]2 2 4
2125 1 1 2 23]1]2 1 1 1|2)3]9]3 1 1|1 15 20
2630 2 2|3 1 3|2 2[1]2|nl4]s 5 5(2]2]5|1f1a|5|5]4]3]2 1|7]3]2 4 65
31-35 2172122257 1]|3|3fwo]|1|1|1]2]|2|5]2]|2|9|17|15\1a|12]5]|2|4]4]|9]|3|10]3]3 75 %
3640 2(4]5|3] 4 346 |3]2]1 2| |4 6(6|a|6|6[4a|8|6[1]2|2[5]6 8lsl2]2 65 60
4145 3[12(32|28| 10| 10 | 24| 14| 36 | 25 |11 16| 14| 11| 14| 22| 9| 7 [19] 29| 18] 22| 26| 22| 19| 17| 15| 19| 25| 12| 9 |17|25| 23] 1814 327 320
4650 7(4]a|2s| 5| 12|10 8| 22|14|6]|9|13[13[14]18| 6| 9|16|24| 8|13|17[14]18]14[18]15]| 7|5 [12|10|20[10] 7|7 210 224
51-55 1 1 2 0
TOTALMEASURED 16| 21|50 |61| 20 | 25 | 40| 29 | 72 | 53 |22|30|34(52| 35|52 (16|24 |43(70{35|46|66|71|84|58|51|45|39(29|31|36|57|59|34 |28 745 789
Appendix Table 53. Monkfish Lengths F/V Friendship2007-2
MONK LENGTHS FRIENDSHIP-2007-2 E = Experimental Dredge  C= Control Dredge
TOW# 41 4[5(5[6 |6 |77 (8|8 10[10{20{2022(22|23]|23|24(24|25(25|26|26(27(27|36]|36/|38(38(40(40)|41|41|42(42|44|44]55) 55|62(62|63|63|74|74|77|77(78(78|62|62|83|83(9L|91]|94)94|96(96|97]97|98| 989999 (100)100/101|101|108|108|109|109]110]110|111{111|112) 112|115 115| 119|119 128)128] 133| 133{ 150| 150] 152| 152| 153{ 153| 162| 162] 163) 163| 170{ 170| 203| 203 243) 243 TOTAL | TOTAL
DREDGE E|C|E|C[E|C|E[C|[E|C|E|C|E|C|E|C|E|C|E|[C|E|C|E|C|E|[C|E|C|E|C|E|C|E|C|E|C C|E E E E|C E|C|E C E|C|E|C|E|C|E|C|E|C|E[C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|E|C|] E | C
LENGTH (cm)
1620 1 1 1 1 2
25 1 1 1 2 1 0 6
2630 1 1|2 1 1|1 1 1 1 1 11 11 2011 1 11 112 1 1 1 1 15| 14
3% 11 1 1 1 1 1 1 11 11 2|1|1 1 20112 1)1 201 1 1 1 1 201)1)1 1142 1141 2|2 1 115|2 2 1 20 39| R
3640 1 2 1 2 2 1]1]1 111 2 2 1 1 1 11 1 1 2 11 4 411(1|1 201 1 11 1 1)1 1 2|19
4145 1 1 11 11 1 1 1[2 201]2]1 1 1 11 1|2 31|11 1 1 11 2]2(1]1|2|1|3 2 1 11f2(1]1 2 37| 19
4650 1 112 1 1 1 1 1 111 1 1|1 1 201]3 112 2 1]2 1 1 1 1121 2 2 2 213 1121t 111 1)1 2 10 37| 28
5155 1 1 11 1 111 1 1]1]1 1 ]2 1]2 1012 1 1 2 1 2 1]2]21f1(3]1 1 2 2 112 4 2 1] 83| 8
56-60 1 1]1(3 1 2 1121 113 11 1 1 201 12|11t 1{1]2 3 1 3 202 1 1 1 1|1 1 % | 2
6165 1 1 1 1 1 11 2 1012 11 1121 11 2 1 1 1 1 11 11 B3]
66-10 1 1 1 1 1 1 1 1 1 111 1 1 1 1 1 11 8 9
75 1 11 1 1 1 1 1 1 1 1 1] 3 9
7680 1 1 1 1 1 1 1 4 2
8185 0 0
8690 0 0
91-95 1 10 0
TOTAL MEASURED I122111111234621222023342536344245387122313320244288376413664255244268544511741013891188105955447345395103340435ZAE vl
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Appendix Table 54. Scallop Shell Height Data F/V iendship 2007-2

SCALLOP SHELL HEIGHTS FRIENDSHIP-2007-2 E = Experimental Dredge C = Control Dredge
TOW # 23 23 | 39 39 75 75 108 108 183 183 | 185 185 | 189 | 189 | 225 | 225 | 243 | 243 TOTAL TOTAL
DREDGE E C E C E C E C E C E C E C E C E C E C
SHELL HEIGHT (mm)
40-44 3 3 0
45-49 2 6 2 6
50-54 1 3 2 4 2
55-59 3 5 1 3 0
60-64 4 4 2 4 4
65-69 7 5 1 7 5
70-74 2 1 10 14 1 1 1 13 15
75-79 8 9 3 25 16 2 1 2 9 2 4 5 48 29
80-84 13 27 4 1 61 39 12 1 1 1 7 4 3 8 42 9 98 84
85-89 25 55 8 5 102 | 93 12 3 4 6 12 7 3 10| 12 | 36 | 38 176 181
90-94 22 19 | 16 9 76 72 20 25 4 19 14 | 16 | 10 5 17 | 19 | 54 | 58 179 184
95-99 16 21 | 30 33 36 22 29 26 18 23 16 | 19 | 28 7 19 | 17 | 46 | 47 192 168
100-104 35 34 | 57 45 5 3 60 40 31 29 19 | 20 | 59 | 23 | 26 | 25 | 24 | 26 292 219
105-109 24 36 | 36 47 1 1 38 43 42 39 351 29| 31| 53] 36| 32| 13| 16 243 280
110-114 14 12 | 35 31 2 2 34 28 41 37 48 | 50 | 16 | 58 | 27 | 41 | 15 | 20 217 259
115-119 7 3 14 13 1 12 19 39 25 31| 31 2 11 | 20 | 26 3 5 125 129
120-124 2 3 6 5 1 2 5 5 8 5 6 1 1 8 8 2 1 29 37
125-129 2 1 3 2 5 3 10 6
Appendix Table 55. Skate Length Data F/V Friendsip 2007-3
SKATE LENGTHS FRENDSHR-2007-3
Tow # 2|2]3|3]5|5]7|7]9]9]10]10]23|23|25|25|28] 28| 30| 30|32 32| 33| 33| 40| 40] 42| 42| 44| 44| 51| 51| 60| 60| 68| 68| 70| 70| 83| 83] 86 86 | TOTAL | TOTAL 92 92| 103] 103 | 105 | 105 | 106 | 106 | 108 | 108|120 | 120 122 | 122 TOTAL | TOTAL
Side Pls|pP|s|P|s|P|s|rP|s|rP|s|P|s|P|s|P|s|P|s|P|s|P|s|P|s|P|s|P|s|P|S|P|S|P|S|P|S|P|[S|P[S P | s Pls|Pls|P|s|P|s|P|s|P|s|P|s| P | s
Skate Length (cm)
16-20 1]1 1 |t 1] 3 1 1] 1
2125 12 1] |2 11 1 3 | 7 2 1 2 | s
2630 2] [1] frf2| [1]1]:t 1 1)1 1 s{a]2] 1] |2 8 | 1 2|11 14 2|2 2| 5 | 5
31-35 2 113]3]3 2115|131 1|1|1f1[1f2 1(3 112|1)14]14]|3|1]2 1{2(2]2|1|1 312|111 37 31 1)1 1]13(2 3122412 15 8
36-40 1({1 13424342223 |1|4]|4]|1|2|2]|2|4]|2 5 211|1412|5 111]4)12|12|5(5|2(3[2] 55 47 1 7125321221122 11 16
41-45 65121 29| 7|12(10({13| 7|8 | 8|14|12|15/11|4|2(8|9|13| 9|8 |9 |11|11|9(12{13[ 9| 7|11|10| 6|11|12({12( 9 (17{17|11|{11] 223 | 189 Uy 7112|1411 )10f{102) 7|8 |11|9|10]| 6 60 39
46-50 1(3|3[5]|4]6|2|4|1(6(3[3[3]4]3]3 41101812 (7|8 |8|4[4|3|3]|2]|7|8|8|7|5[2[2|5|4]|5]|7|5|6] 81 107 5(714]|6|4(2)6[8|6|5]|4|6|4]38 14 21
51-55 0 0 0 0
Total Measured 10{ 10| 18] 11|20|20(20(20(20{20{20{20{20|20| 20| 20| 9| 9 |20({20{20|20{20|20|21)|21|20|20(20|20(20{20{20|20|20|20|20|20(30|30(20(20( 408 | 401 20020{ 20| 20| 25|25 20(20) 18|18 20| 20| 20| 20| 108 | 101
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Appendix Table 56. Fourspot Flounder Length Data P/ Friendship 2007-3

FOUR SPOT LENGTHS FRENDSHP-2007-3
Tow # 3 3 4 4 5 5 6 6 9 9 13 3 2% % 2% 2% 2% 2% LY L) 2 2 LS 8 45 4 50 50 51 51 66 66 8 8 8 8 8 8 8 8 | TOTAL TOTAL 106 106 107 107 12 12
Side P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S P S
Fourspot Length (cm)
1115 1 1 0
1620 1 1 0 2
2125 1 1 1 1 1 1 1 1 1 3 6 1
25630 1 1 1 1 1 1 1 1 3 5 1 1
3135 1 2 1 1 1 1 1 3 5
3640 1 1 1 1 1 3 2
4145 2 0 2
4650 1 1 0
Total Measured 0 1 1 1 4 0 2 1 0 2 0 1 1 1 0 2 0 1 1 1 0 1 0 2 1 2 0 2 1 1 0 1 1 1 1 0 0 1 1 0 u 2 0 1 1 0 0 1
Appendix Table 57. Monkfish Length Data F/V Friendship 2007-3
MONK LENGTHS FRENDSHPP-2007-3
Tow # 2|2(4(4(5] 56| 6|7|7(8[8[9]|9]12{12|13[13| 22| 22| 23| 23| 24( 24| 25| 25| 26| 26| 27| 27( 28| 28] 29) 29| 30{ 30{ 32| 32| 33| 33| 40( 40| 41 41| 42] 42| 43| 43| 44| 44| 45] 45] 50| 50 51| 51) 60) 60| 61| 61{ 66 66] 68) 68 69| 69§ 70{ 70| 83) 83| 84| 84 85) 85 86| 86| TOTAL | TOTAL 91{91] 92] 92| 93| 93{ 103| 103 105 { 105| 106 106 | 107 | 107 | 108 108 | 120| 120| 121 | 121{ 122 122 | TOTAL | TOTAL
Side P[S|P|S|P| S|P[S|P|S|P|S|P|S[P|S|P|S|P|S|[P[S|P|S|P|S|P[S|P|S|P|S{P[S[P|S|P|S|P{S[P|S|P|S|P|S|P[S|P|S|P[S{P[S|P|S|P|S[P|S[P|S|P|S|P|[S|P[S|P|S|P[S|P|S|P|S| P N P|S[P|S|P|S|P|S[P|S|P[S[P|S|P|[S|P|S|P|S|P|S| P N
Nonk Length (cm)
1620 1)1 1 1 0 0
25 0 0 0 0
263 1 2 1 1 1 2 4 4 1 0 1
3% 2 [1] |2 1|1 1 34 1 1 1 1 11 1 21 1 201 U5 2 1 201 1 1 1 16 4
3640 113(1f2{1j1 2 1 2 1 1 2 1711 1 1 1121 1 1 1 1 1711 21 1 1 1 11 3
4145 312(1f3 112|1|1 343 1 1 1 2 201 3 1 1 1 112 1 2 1 2 0 B 2 1011 1 1 31 7 4
465 21 (131 |1 1 11 1 11 1 1 1 11 112 1111 20129 1 1 1 1 1 3
51-5% 1 1 2] |13 11 1 1 1 11 111 1 1 1 1 12 1 11 2 16 11 1 2 1
56-60 1) (1] |1 1 |2 1 2 1 1 1 1 1 1 1 9 8 11 171 11 1 3 4
61-65 20 |2 1 1 1 1 1 112 11 1 1 9 8 1 2 1 2 2
66-70 11 1 1 1 1 1 4 3 0 0
-1 1 2 1 11 15 2 0 0
76-80 1 0 1 1 1 2 0
81-85 1 0 1 0 0
860 0 0 0 0
Total Measured 2|3(3(4(8|10|5/11|3|3(8(5[0|3| 1|0 2[2(9|4)4)1|4[2]3[2|T7|5|0[L1f2(0(0)2{1|L1{4f1{2|3|3|3|0f[1|5(4|3|5(2(2(1)6/4|5[0[2(2|3|4|2|6[{2(3|4]2|0|2(4]0f2|2|2|4|6({2(3| 113 119 A13)3) 0143522321110 (d4f2|2|1|0|2]| % | 2
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Appendix Table 58.

WITCH LENGTHS FRIENDSHIP-2007-3

Grey Sole Length Data

F/V Friedship-3

Tow# 9 9 2 12 2 2 2% 2% 30 30 33 33 50 50 51 51 66 66 84 8  TOTAL TOTAL
Side P S P S P s P S P s P S P s P S P s S P s
Witch Length (cm)
2125 1 1 0
2630 1 1 1 1 1 3
3135 1 1 1 1 1 4 2
3640 0 0
4145 0 1
4650 0 0
Total Measured 1 1 0 1 0 0 1 1 0 0 2 1 0 1 0 0 2 0 6 6
Appendix Table 59. Skate Length Data F/V Friendsip-4
SKATE LENGTHS FRIENDSHIP-2007-4 E = Experimental Dredge C= Control Dredge
TOW # 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 10 10 12 12 29 29 32 32 34 34 36 36 51 51 52 52 78 78 | 108 | 108 | TOTAL | TOTAL % %
DREDGE E [} E C E C E C E C E C E C E E C E C E C E [¢} E C E C E C E C E C E C E C E C
LENGTH (cm)
16-20 1 1 1 1 1 1 3 2 9 2 2% 0%
21-25 2 1 1 2 1 3 1 1 4 3 2 2 1 3 4 3 3 4 2 2 2 3 7 3 1 3 3 46 26 8% 6%
26-30 10 6 7 1 2 3 5 5 3 11 3 3 1 1 7 3 2 6 5 5 7 4 4 5 3 3 6 3 5 4 4 4 6 8 89 67 16% 15%
31-35 4 2 2 2 2 7 3 3 3 6 5 1 1 2 6 17 3 3 5 5 4 4 7 1 2 5 3 5 3 4 4 5 4 76 58 14% 13%
36-40 3 5 3 1 7 1 1 10 2 1 3 6 1 3 7 11 2 1 1 1 2 3 3 3 2 1 1 3 4 4 5 9 54 56 10% 13%
41-45 7 9 11 11 7 2 13 1 1 10 13 9 3 1 5 12 19 10 2 1 16 13 10 10 5 6 4 2 16 13 36 24 12 6 173 148 32% 34%
46-50 2 5 13 6 1 7 8 10 5 2 9 6 3 8 8 9 4 3 4 2 1 3 8 4 14 12 5 6 92 76 17% 18%
51-55 3 3 0 1% 0%
TOTAL MEASURED 29 22 37 28 13 11 41 11 11 30 48 25 13 10 9 35 39 37 27 17 22 41 33 26 30 19 16 25 12 38 28 65 48 38 33 542 433
Appendix Table 60. Monkfish Length Data F/V Friendship-4
SKATE LENGTHS FRIENDSHIP-2007-1
Tow # 3 3 4 4 6 6 10 10 14 14 16 | 16 19 19 21 21 23 23 25 25 27 27 31 31 33 33 35 35 37 37 39 39 41 41 43 43 45 45 47 47
Side P S P S P S P S P S P P S P S P S P S P S P S P S P S P S P S P S P S P S P S
Skate Length (cm)
1 2 2 1
21-25 1 1 1 1 1 2 2 1 1 1 1 1 1
26-30 1 1 1 1 4 2 4 2 1 2 1 4 1 2 2 3 1 2 1 1 2 1
31-35 1 1 1 2 3 1 2 1 1 1 2 2 1 1 3 2 3 2 1 3 1 2 1 1 2 3 2 4 1 3 3 3 2 1 2
36-40 1 1 1 5 1 6 1 1 2 2 1 3 3 2 2 1 1 2 1 1 2 1 1 1 2
41-45 8 4 5 6 3 5 3 4 4 5 7 5 5 3 5 7 2 3 2 5 4 4 3 6 3 6 4 6 2 3 4 4 5 4 3 3 4 4 5
46-50 1 2 2 2 4 4 1 5 3 2 1 1 1 4 2 2 1 1 1 1 3 1 3 1 1 1 1 1 2 1 2 2
51-55 1
Total Measured 10 10 10| 10 10 10 10 10 10 10 10| 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
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Appendix Table 61.

SKATE LENGTHS FRIENDSHIP-2007-1

Tow #
Side

Skate Length (cm)
1620
2125
26-30
3135
36-40
4145
4650
51-55

Total Measured

Appendix Table 62.
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6 |10
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FOUR SPOT LENGTHS FRIENDSHIP-2007-5

Tow #
Side

Fourspot Length (cm)

11-15
16-20
21-25
26-30
31-35
36-40
41-45
46-50

Total Measured

Appendix Table 63.

2
P

MONK LENGTHS FRIENDSHIP-2007-5

Tow #
Side

Monk Length (cm)

16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65

Total Measured
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49 | 53 | s3 | 55 | s5 | 57 | s | TotAL |ToTAL
P s
1 4 2
2 6 10
2 1 4 4 1 1 2 2
4 1 2 2 1 1 2 E3 3
1 1 3 1 23 19
3 4 3 4 4 5 o 83
1 1 1 2 1 2 “©
1 0
0| 10 | 0| 20| 0| 10|10 210 210
41 42 42 43 43 | TOTAL | TOTAL
s P s P s P s
0 0
2 2
1 1 6 5
1 2
1 2 6
1 2
0 0
0 1
o o 1 1 1 12 18
39 39 40 40 a1 a1 a2 a2 43
P s P s P s P s P
1
1 1
3 1 1
1 2
1
‘ 1 ’ 1 I 1 | ) I 1 ‘ 3 I 0 ‘ 1 ’ o
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Appendix Table 64.

SCALLOP SHHE.L HEGHTS FRIENDSHIP-2007-5

Tow #
Side
Shell Height (mm)
60-64
65-69
70-74
75-79
80-84
85-89
90-94
95-99
100-104
105-109
110-114
115-119
120-124
125-129
130-134
135-139
140-144
145-149
150-154

Total Measured

-

99

Scallop Shell Height Data
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108

N

i

112

N

[

105

w

122

w
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131
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118

104

@

103

F/V kendship-5

o)

w

11

12
12
23
18

(&)

101

©

112

11
15
25
31
18

117

10

[

101

10

112

11

90

11

85

22

99

22

83

27

[

89

27

97

33

10
11

21
17

(@2}

81

33

79

37

111

37

105

41

[22]

16
10
30
13

86

a1

87

42

-

42

65

Total

T

1387

Total

)

1379
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Appendix Table 65.

Celtic 2006-1

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 1

|Species Scallops Skate Monk Summer Flounder Grey Sole Yellowtail Flounder Winter FId. Four Spot Fld.

Dredge Experimental  Control | Experimental  Control | Experimental Control | Experimental  Control | Experimental  Control | Experimental  Control | Experimental  Control | Experimental — Control

Total Count 62 53 1563 1463 113 118 8 1 5 4 14 12 0 1 35 27

% Difference in Count 18% 7% -4% 700% 25% 17% -100% 30%

Fish Count/Scallop Bushel Catch Ratio 25.3 27.9 1.8 2.2 0.1 0.0 0.1 0.1 0.2 0.2 0.0 0.0 0.6 0.5

% Difference in Catch Ratio -9% -19% 580% 6% -1% -100% 10%

Max 9.0 250.0 17.0 6.0 4.0 5.0 0.0 11.0

Min 2 2 50 75 4 3 0 0 0 0 0 0 0 0 0 0

Median 6 4 125 125 9 12 0 0 0 0 1 1 0 0 1 0

Mode #N/IA 4 100 75 9 12 0 0 0 0 0 0 0 0 0 0
2 2 69 61 4 6 2 0 1 1 2 1 0 0 4 4

Mean 5.6 4.8 142.1 133.0 10.3 10.7 0.7 0.1 0.5 0.4 1.3 1.1 0.0 0.1 3.2 2.5

Variance 4.0 2.6 4763.1 3754.0 17.4 31.2 3.2 0.1 1.5 0.9 3.0 1.3 0.0 0.1 14.4 12.5

Observations 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

Pearson Correlation 0.31 0.82 0.64 -0.13 -0.16 -0.37 #DIV/O! 0.28

Hypothesized Mean Difference 0 0 0 0 0 0 0 0

df 10 10 10 10 10 10 10 10

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 1.25 0.76 -0.35 1.14 0.18 0.25 -1.00 0.55

P(T<=t) one-tail 0.12 0.23 0.37 0.14 0.43 0.40 0.17 0.30

t Critical one-tail 1.81 1.81 1.81 1.81 1.81 1.81 1.81 1.81

P(T<=t) two-tail 0.240 0.463 0.736 0.283 0.858 0.807 0.341 0.594

t Critical two-tail 2.23 2.23 2.23 2.23 2.23 2.23 2.23 2.23
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Celtic 2006-2

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 1

|Species Scallop Bushels (entire trip) Scallop Bushels (obs tows) Skate Barndoor Skate Winter Skate Monk
Dredge Experimental Control Experimental Control Experimental  Control | Experimental Control | Experimental Control | Experimental Control
Total Count 1998 1808 840 744 3954 4775 494 501 130 117 1665 1667
% Difference in Count 11% 13% -17% -1% 11% 0%

Fish Count/Scallop Bushel Catch Ratio 4.71 6.4 0.59 0.7 0.15 0.2 1.98 2.2
% Difference in Catch Ratio -27% -13% -2% -12%

Mean 9.2 8.3 9.1 8.1 43.0 51.9 5.4 5.4 1.4 1.3 18.1 18.1
Standard Error 0 0 0 0 3 3 0 0 0 0 1 1
Median 9 8 9 8 38 45 4 5 1 0 18 17
Mode 8 8 8 8 30 34 4 6 0 0 17 19
Standard Deviation 2 2 2 2 27 30 4 4 2 2 6 8
Sample Variance 4 3 4 3 722 875 19 16 3 3 42 62
Kurtosis 0 1 2 2 1 2 1 0 2 5 1 1
Skewness 0 0 0 -1 1 1 1 1 1 2 0 1
Range 13 10 13 11 133 144 19 16 8 10 35 43
Minimum 3 3 2 2 6 12 0 0 0 0 0 0
Maximum 16 13 14 13 139 156 19 16 8 10 35 43
Confidence Level(95.0%) 0.26 0.22 0.42 0.34 5.56 6.13 0.91 0.84 0.34 0.37 1.35 1.63
Observations 218 218 92 92 92 92 92 92 92 92 91 91
Pearson Correlation 0.67 0.58 0.87 0.66 0.54 0.47
Hypothesized Mean Difference 0 0 0 0 0 0

df 217.00 91.00 91.00 91.00 91.00 90.00

a 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 8.69 5.90 -5.78 -0.21 0.83 -0.03

P(T<=t) one-tail 0.00 0.00 0.00 0.42 0.21 0.49

t Critical one-tail 1.65 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.000 0.000 0.000 0.836 0.411 0.977

t Critical two-tail 1.97 1.99 1.99 1.99 1.99 1.99

Celtic 2006-2

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 1

|Species Yellowtail Fld. Winter FId. Four Spot Fld. Sand Dab American Plaice Sea Raven
Dredge Experimental Control Experimental Control Experimental  Control | Experimental ~ Control | Experimental — Control | Experimental — Control
Total Count 180 229 5 18 343 392 91 147 62 80 28 32
% Difference in Count -21% -72% -13% -38% -23% -13%

Fish Count/Scallop Bushel Catch Ratio 0.21 0.3 0.01 0.0 0.41 0.5 0.11 0.2 0.07 0.1 0.03 0.0
% Difference in Catch Ratio -30% -75% -23% -45% -31% -23%

Mean 2.0 25 0.1 0.2 3.7 4.3 1.0 1.6 0.7 0.9 0.3 0.3
Standard Error 0 0 0 0 0 0 0 0 0 0 0 0
Median 1 2 0 0 3 4 0 0 0 0 0 0
Mode 0 0 0 0 2 4 0 0 0 0 0 0
Standard Deviation 2 3 0 1 4 4 3 4 2 2 1 1
Sample Variance 5 8 0 0 14 13 7 16 3 3 0 0
Kurtosis 1 1 33 6 3 2 14 8 9 3 5 3
Skewness 1 1 6 3 2 1 4 3 3 2 2 2
Range 10 11 2 2 18 17 16 20 8 7 3 3
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 10 11 2 2 18 17 16 20 8 7 3 3
Confidence Level(95.0%) 0.48 0.60 0.06 0.11 0.77 0.75 0.53 0.82 0.34 0.37 0.13 0.14
Observations 92 92 92 92 92 92 92 92 92 92 92 92
Pearson Correlation 0.56 0.24 0.58 0.84 0.76 0.03
Hypothesized Mean Difference 0 0 0 0 0 0

df 91.00 91.00 91.00 91.00 91.00 91.00

a 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -2.05 -2.58 -1.51 -2.54 -1.58 -0.47

P(T<=t) one-tail 0.02 0.01 0.07 0.01 0.06 0.32

t Critical one-tail 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.044 0.012 0.134 0.013 0.118 0.640

t Critical two-tail 1.99 1.99 1.99 1.99 1.99 1.99
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Celtic 2006-2

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 1

e for Means

rSpecies Longhorn Sculpin Red Hake Silver Hake Cod Haddock Torpedo Ray Ocean Pout Lobster Spiny Dogfish
Dredge Experimental Control Experimental Control Experimental  Control | Experimental — Control | Experimental Control | Experimental  Control | Experimental  Control | Experimental Control | Experimental  Control
Total Count 12 21 95 119 4 15 1 1 8 2 2 0 0 1 2 2 23 26
% Difference in Count -43% -20% -73% 0% 300% #DIV/0! -100% 0% -12%

Fish Count/Scallop Bushel Catch Ratio 0.01 0.0 0.11 0.2 0.00 0.0 0.00 0.0 0.01 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.03 0.0
% Difference in Catch Ratio -49% -29% -76% -12% 254% 100% -100% -12% -22%

Mean 0.1 0.2 1.0 13 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3
Standard Error 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Median 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standard Deviation 0 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Sample Variance 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Kurtosis 23 8 15 2 19 8 92 92 19 43 43 #DIV/O! #DIV/O! 92 43 43 9 29
Skewness 4 3 3 2 5 3 10 10 4 7 7 #DIV/0! #DIV/0! 10 7 7 3 5
Range 3 3 12 7 1 2 1 1 2 1 1 0 0 1 1 1 3 7
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 3 3 12 7 1 2 1 1 2 1 1 0 0 1 1 1 3 7
Confidence Level(95.0%) 0.09 0.12 0.37 0.36 0.04 0.09 0.02 0.02 0.07 0.03 0.03 0.00 0.00 0.02 0.03 0.03 0.13 0.19
Observations 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92
Pearson Correlation -0.03 0.32 0.16 -0.01 0.39 #DIV/0! #DIV/O! 0.49 0.69
Hypothesized Mean Difference 0 0 0 0 0 0 0 0 0

df 91.00 91.00 91.00 91.00 91.00 91.00 91.00 91.00 91.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -1.32 -1.21 -2.47 0.00 1.93 1.42 -1.00 0.00 -0.46

P(T<=t) one-tail 0.10 0.12 0.01 0.50 0.03 0.08 0.16 0.50 0.32

t Critical one-tail 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.191 0.231 0.016 1.000 0.057 0.158 0.320 1.000 0.650

t Critical two-tail 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99
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Westport 2006-1

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 1

e for Means

|Species Scallop Bushels (entire trip) Scallop Bushels (obs tows) Skate Barndoor Skate Winter Skate Monk Grey Sole
Dredge Experimental Control Experimental Control Experimental  Control | Experimental  Control | Experimental  Control | Experimental  Control | Experimental  Control
Total Count 930 975 428 406 60 83 13 17 15 20 248 285 10 15
% Difference in Count -5% 5% -28% -24% -25% -13% -33%

Fish Count/Scallop Bushel Catch Ratio 0.14 0.2 0.03 0.0 0.04 0.0 0.58 0.7 0.02 0.0
% Difference in Catch Ratio -31% -27% -29% -17% -37%

Mean 345 36.1 38.9 36.9 5.5 7.5 1.2 15 1.4 1.8 225 259 0.9 14
Standard Error 2 2 2 4 1 1 1 1 1 1 2 4 0 0
Median 37 39 40 40 4 7 0 1 0 1 23 23 1 1
Mode 38 48 47 48 4 2 0 0 0 0 24 #N/A 1 0
Standard Deviation 10 12 7 12 4 5 2 2 3 2 7 12 1 2
Sample Variance 106 148 42 137 16 23 4 5 6 4 49 154 1 2
Kurtosis 0 1 1 0 2 -2 7 4 5 0 0 -1 1 -1
Skewness 0 -1 -1 -1 2 0 3 2 2 1 0 0 1 1
Range 44 50 22 34 13 13 7 7 8 6 23 37 3 4
Minimum 11 2 25 14 1 2 0 0 0 0 12 9 0 0
Maximum 55 51 47 48 14 15 7 7 8 6 35 46 3 4
Confidence Level(95.0%) 930.25 974.50 4.37 7.87 2.66 3.24 1.40 1.45 1.68 1.37 4.70 8.34 0.63 1.01
Observations 27 27 11 11 11 11 11 11 11 11 11 11 11 11
Pearson Correlation 4.07 4.82 0.52 0.40 0.75 0.03 0.45 0.45
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 26.00 10.00 10.00 10.00 10.00 10.00 10.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -0.86 0.66 -1.42 -0.80 -0.48 -1.00 -1.10

P(T<=t) one-tail 0.20 0.26 0.09 0.22 0.32 0.17 0.15

t Critical one-tail 1.71 1.81 1.81 1.81 1.81 1.81 1.81

P(T<=t) two-tail 0.396 0.523 0.185 0.441 0.645 0.342 0.296

t Critical two-tail 2.06 2.23 2.23 2.23 2.23 2.23 2.23

Westport 2006-1

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 1
|Species Winter Fld. Four Spot Fld. American Plaice Sea Raven Longhorn Sculpin Red Hake Silver Hake
Dredge Experimental Control Experimental Control Experimental Control | Experimental Control | Experimental Control | Experimental Control | Experimental Control
Total Count 3 3 25 46 2 8 4 4 13 12 27 34 1 4
% Difference in Count 0% -46% -75% 0% 8% -21% -75%

Fish Count/Scallop Bushel Catch Ratio 0.01 0.0 0.06 0.1 0.00 0.0 0.01 0.0 0.03 0.0 0.06 0.1 0.00 0.0
% Difference in Catch Ratio -5% -48% -76% -5% 3% -25% -76%

Mean 0.3 0.3 2.3 4.2 0.2 0.7 0.4 0.4 1.2 1.1 25 3.1 0.1 0.4
Standard Error 0 0 1 1 0 0 0 0 1 1 1 1 0 0
Median 0 0 2 3 0 0 0 0 0 0 2 3 0 0
Mode 0 0 0 0 0 0 0 0 0 0 2 3 0 0
Standard Deviation 1 1 3 4 1 1 1 1 3 3 2 3 0 1
Sample Variance 1 0 7 16 0 1 1 1 9 7 5 6 0 0
Kurtosis 11 6 4 0 11 -2 11 11 10 10 0 0 11 -2
Skewness 3 2 2 1 3 1 3 3 3 3 1 1 3 1
Range 3 2 9 12 2 2 4 4 10 9 7 8 1 1
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 3 2 9 12 2 2 4 4 10 9 7 8 1 1
Confidence Level(95.0%) 0.61 0.43 1.75 2.68 0.41 0.68 0.81 0.81 2.01 1.79 1.48 1.71 0.20 0.34
Observations 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Pearson Correlation 0.89 0.23 0.42 1.00 0.98 -0.54 0.42
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 10.00 10.00 10.00 10.00 10.00 10.00 10.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 0.00 -1.50 -1.94 #DIV/0! 0.43 -0.51 -1.94

P(T<=t) one-tail 0.50 0.08 0.04 #DIV/0! 0.34 0.31 0.04

t Critical one-tail 1.81 1.81 1.81 #DIV/0! 1.81 1.81 1.81

P(T<=t) two-tail 1.000 0.165 0.082 #DIV/0! 0.676 0.624 0.082

t Critical two-tail 2.23 2.23 2.23 #DIV/0! 2.23 2.23 2.23
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Celtic 2006-3

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 2

e for Means

|Species Scallop Bushels (entire trip) Scallop Bushels (obs tows) Skate Barndoor Skate Winter Skate Monk Summer Fld.
Dredge Experimental Control Experimental Control Experimental  Control Experimental Control | Experimental Control Experimental Control Experimental  Control
Total Count 1904 1939 1223 1248 4756 5539 134 149 358 374 1509 1371 17 24
% Difference in Count -2% -2% -14% -10% -4% 10% -29%

Fish Count/Scallop Bushel Catch Ratio 3.89 4.5 0.11 0.1 0.29 0.3 1.23 1.2 0.01 0.0
% Difference in Catch Ratio -13% -9% -8% 5% -28%

Mean 16.7 17.0 16.1 16.4 61.9 72.9 1.7 2.0 4.4 4.9 18.8 18.0 0.2 0.3
Standard Error 1 1 1 1 4 4 0 0 1 1 2 2 0 0
Median 16 16 15 15 60 74 1 1 3 4 10 10 0 0
Mode 16 12 12 12 18 96 0 0 2 1 7 9 0 0
Standard Deviation 6 6 6 6 34 37 2 2 5 5 20 19 1 1
Sample Variance 39 35 31 32 1156 1351 5 4 24 26 415 364 0 1
Kurtosis 2 0 1 0 0 0 3 0 5 10 2 2 14 16
Skewness 1 1 1 1 0 0 2 1 2 3 2 2 4 4
Range 32 30 27 23 163 169 10 6 23 30 89 75 4 5
Minimum 7 6 7 8 6 10 0 0 0 0 2 1 0 0
Maximum 39 36 34 31 169 179 10 6 23 30 91 76 4 5
Confidence Level(95.0%) 1.16 1.09 1.27 1.29 7.77 8.40 0.50 0.44 1.11 1.15 4.65 4.36 0.16 0.19
Observations 114 114 76 76 76 76 76 76 76 76 76 76 76 76
Pearson Correlation 0.78 0.77 0.73 0.31 0.42 0.87 0.31
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 113.00 75.00 75.00 75.00 75.00 75.00 75.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -0.81 -0.74 -3.64 -0.80 -0.84 0.61 -0.88

P(T<=t) one-tail 0.21 0.23 0.00 0.21 0.20 0.27 0.19

t Critical one-tail 1.66 1.67 1.67 1.67 1.67 1.67 1.67

P(T<=t) two-tail 0.419 0.462 0.000 0.426 0.405 0.541 0.381

t Critical two-tail 1.98 1.99 1.99 1.99 1.99 1.99 1.99

Celtic 2006-3

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 2

|Species Grey Sole Yellowtail FId. Winter FId. Four Spot Fld. Sand Dab American Plaice Sea Raven
Dredge Experimental Control Experimental Control Experimental ~ Control Experimental Control | Experimental Control Experimental Control Experimental  Control
Total Count 14 26 1899 2857 7 27 487 664 321 450 10 4 21 25
% Difference in Count -46% -34% -74% -27% -29% 150% -16%

Fish Count/Scallop Bushel Catch Ratio 0.01 0.0 1.55 2.3 0.01 0.0 0.40 0.5 0.26 0.4 0.01 0.0 0.02 0.0
% Difference in Catch Ratio -45% -32% -74% -26% -27% 155% -29%

Mean 0.2 0.3 25.0 37.6 0.1 0.4 6.3 8.7 4.2 5.9 0.1 0.1 0.3 0.3
Standard Error 0 0 3 5 0 0 1 1 1 1 0 0 0 0
Median 0 0 11 25 0 0 6 8 0 0 0 0 0 0
Mode 0 0 2 1 0 0 6 8 0 0 0 0 0 0
Standard Deviation 1 1 30 43 0 1 6 6 8 12 1 0 1 1
Sample Variance 1 1 902 1835 0 1 35 32 62 139 1 0 1 1
Kurtosis 27 9 2 3 36 7 11 2 8 10 67 62 10 9
Skewness 5 3 2 2 6 3 3 1 3 3 8 8 3 3
Range 5 4 133 207 3 4 38 30 42 63 8 3 4 4
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 5 4 133 207 3 4 38 30 42 63 8 3 4 4
Confidence Level(95.0%) 0.18 0.20 6.86 9.79 0.09 0.17 1.34 1.29 1.81 2.69 0.22 0.08 0.16 0.16
Observations 76 76 76 76 76 76 76 76 76 76 76 76 76 76
Pearson Correlation 0.70 0.87 -0.02 0.05 0.83 1.00 0.40
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 75.00 75.00 75.00 75.00 75.00 75.00 75.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -2.17 -4.97 -2.69 -2.63 -2.15 1.18 -0.73

P(T<=t) one-tail 0.02 0.00 0.00 0.01 0.02 0.12 0.23

t Critical one-tail 1.67 1.67 1.67 1.67 1.67 1.67 1.67

P(T<=t) two-tail 0.033 0.000 0.009 0.010 0.035 0.242 0.469

t Critical two-tail 1.99 1.99 1.99 1.99 1.99 1.99 1.99
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Celtic 2006-3

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 2

e for Means

|Species Longhorn Sculpin Red Hake Silver Hake Cod Haddock Torpedo Ray Lobster Spiny Dogfish
Dredge Experimental Control Experimental Control Experimental  Control Experimental Control | Experimental Control Experimental Control Experimental  Control | Experimental Control
Total Count 38 61 902 872 31 67 0 3 12 15 0 1 24 45 3 6
% Difference in Count -38% 3% -54% -100% -20% -100% -47% -50%

Fish Count/Scallop Bushel Catch Ratio 0.03 0.0 0.74 0.7 0.03 0.1 0.00 0.0 0.01 0.0 0.00 0.0 0.02 0.0 0.00 0.0
% Difference in Catch Ratio -36% -1% -54% -100% -32% -100% -46% -49%

Mean 0.5 0.8 11.1 11.5 0.4 0.9 0.0 0.0 0.1 0.2 0.0 0.0 0.3 0.6 0.0 0.1
Standard Error 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0
Median 0 0 3 4 0 0 0 0 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standard Deviation 1 1 19 16 1 2 0 0 1 1 0 0 1 1 0 0
Sample Variance 1 1 369 265 1 4 0 0 0 0 0 0 1 1 0 0
Kurtosis 8 2 5 4 13 21 #DIV/0! 22 28 19 #DIV/0! 76 5 6 76 8
Skewness 3 2 2 2 3 4 #DIV/0! 5 5 4 #DIV/0! 9 2 2 9 3
Range 5 5 84 72 5 13 0 1 4 4 0 1 3 6 3 1
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 5 5 84 72 5 13 0 1 4 4 0 1 3 6 3 1
Confidence Level(95.0%) 0.21 0.27 4.39 3.72 0.22 0.44 0.00 0.04 0.14 0.14 0.00 0.03 0.16 0.26 0.08 0.06
Observations 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76
Pearson Correlation 0.35 0.81 0.43 #DIV/0! 0.45 #DIV/O! 0.58 -0.03

Hypothesized Mean Difference 0 0 0 0 0 0 0 0

df 75.00 75.00 75.00 75.00 75.00 75.00 75.00 75.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -2.18 -0.30 -2.55 -1.76 -0.70 -1.00 -2.58 -0.77

P(T<=t) one-tail 0.02 0.38 0.01 0.04 0.24 0.16 0.01 0.22

t Critical one-tail 1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.67

P(T<=t) two-tail 0.033 0.764 0.013 0.083 0.483 0.321 0.012 0.442

t Critical two-tail 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99
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Westport 2006-2

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 2

e for Means

|Species Scallop Bushels (entire trip) Scallop Bushels (obs tows) Skate Barndoor Skate Winter Skate Monk Summer Fld. Grey Sole
Dredge Experimental Control Experimental Control Experimental Control | Experimental Control | Experimental Control | Experimental Control | Experimental Control | Experimental Control
Total Count 2191 2506 959 1116 3090 6108 140 285 116 238 1309 1421 30 51 1 7
% Difference in Count -13% -14% -49% -51% -51% -8% -41% -86%

Fish Count/Scallop Bushel Catch Ratio 3.22 5.5 0.15 0.3 0.12 0.2 1.37 1.3 0.03 0.0 0.00 0.0
% Difference in Catch Ratio -41% -43% -43% 7% -32% -83%

Mean 13.6 15.6 12.8 14.9 41.8 82.5 1.9 3.8 15 3.2 17.5 18.9 0.4 0.7 0.0 0.1
Standard Error 0 0 0 0 3 5 0 0 0 0 1 1 0 0 0 0
Median 14 16 13 15 39 77 1 3 1 3 15 15 0 0 0 0
Mode 13 16 11 15 30 67 0 1 0 0 9 12 0 0 0 0
Standard Deviation 4 4 4 4 23 46 2 4 2 4 12 12 1 1 0 0
Kurtosis 1 1 2 -1 1 0 10 14 3 14 1 0 1 1 75 18
Skewness 0 0 1 0 1 1 3 3 2 3 1 1 1 1 9 4
Range 26 27 26 16 120 224 13 25 9 24 57 52 2 4 1 2
Minimum 3 4 4 8 1 3 0 0 0 0 2 2 0 0 0 0
Maximum 29 30 29 23 121 227 13 25 9 24 59 54 2 4 1 2
Confidence Level(95.0%) 1 1 1 1 5 11 1 1 0 1 3 3 0 0 0 0
Variance 16.99 14.37 18.25 13.58 513.94 2089.32 6.04 18.57 4.25 13.85 134.01 152.94 0.43 0.95 0.01 0.14
Observations 162 162 75 75 74 74 75 75 75 75 75 75 75 75 75 75
Pearson Correlation 0.68 0.64 0.72 0.70 0.41 0.83 0.20 -0.03
Hypothesized Mean Difference 0 0 0 0 0 0 0 0

df 161.00 74.00 73.00 74.00 74.00 74.00 74.00 74.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -7.90 -5.32 -10.51 -5.33 -4.10 -1.87 -2.29 -1.76

P(T<=t) one-tail 0.00 0.00 0.00 0.00 0.00 0.03 0.01 0.04

t Critical one-tail 1.65 1.67 1.67 1.67 1.67 1.67 1.67 1.67

P(T<=t) two-tail 0.000 0.000 0.000 0.000 0.000 0.066 0.025 0.083

t Critical two-tail 1.97 1.99 1.99 1.99 1.99 1.99 1.99 1.99

Westport 2006-2

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 2

|Species Grey Sole Yellowtail Fld. Winter Fld. Four Spot Fld. Sand Dab American Plaice Sea Raven Longhorn Sculpin
Dredge Experimental Control Experimental Control Experimental  Control | Experimental ~ Control | Experimental Control | Experimental — Control | Experimental Control | Experimental — Control
Total Count 1 7 650 2637 6 19 114 388 143 375 2 5 3 10 31 79
% Difference in Count -86% -75% -68% -71% -62% -60% -70% -61%

Fish Count/Scallop Bushel Catch Ratio 0.00 0.0 0.68 2.4 0.01 0.0 0.12 0.3 0.15 0.3 0.00 0.0 0.00 0.0 0.03 0.1
% Difference in Catch Ratio -83% -71% -63% -66% -56% -53% -65% -54%

Mean 0.0 0.1 8.7 35.2 0.1 0.3 1.5 5.2 1.9 5.0 0.0 0.1 0.0 0.1 0.4 1.1
Standard Error 0 0 1 5 0 0 0 0 0 1 0 0 0 0 0 1
Median 0 0 4 22 0 0 1 4 0 1 0 0 0 0 0 0
Mode 0 0 1 4 0 0 0 1 0 0 0 0 0 0 0 0
Standard Deviation 0 0 10 39 0 1 2 4 3 7 0 0 0 1 2 6
Kurtosis 75 18 4 7 8 7 7 0 2 2 75 50 22 30 64 69
Skewness 9 4 2 2 3 3 2 1 2 2 9 7 5 5 8 8
Range 1 2 49 210 1 3 11 16 12 30 2 3 1 4 19 54
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 1 2 49 210 1 3 11 16 12 30 2 3 1 4 19 54
Confidence Level(95.0%) 0 0 2 9 0 0 0 1 1 2 0 0 0 0 1 1
\Variance 0.01 0.14 94.09 1527.24 0.07 0.38 3.63 16.06 9.38 54.19 0.05 0.14 0.04 0.36 5.11 39.94
Observations 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Pearson Correlation -0.03 0.80 0.28 0.45 0.75 -0.02 0.41 0.97
Hypothesized Mean Difference 0 0 0 0 0 0 0 0

df 74.00 74.00 74.00 74.00 74.00 74.00 74.00 74.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -1.76 -7.20 -2.50 -8.82 -4.90 -0.77 -1.47 -1.33

P(T<=t) one-tail 0.04 0.00 0.01 0.00 0.00 0.22 0.07 0.09

t Critical one-tail 1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.67

P(T<=t) two-tail 0.083 0.000 0.015 0.000 0.000 0.442 0.146 0.186

t Critical two-tail 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99
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Westport 2006-2

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 2

|Species Red Hake Silver Hake Torpedo Ray Lobster Spiny Dogfish
Dredge Experimental Control Experimental Control Experimental  Control | Experimental Control | Experimental  Control
Total Count 37 158 54 112 2 2 5 3 7 15
% Difference in Count -77% -52% 0% 67% -53%

Fish Count/Scallop Bushel Catch Ratio 0.04 0.1 0.06 0.1 0.00 0.0 0.01 0.0 0.01 0.0
% Difference in Catch Ratio -73% -44% 16% 94% -46%

Mean 0.5 2.1 0.7 1.5 0.0 0.0 0.1 0.0 0.1 0.2
Standard Error 0 0 1 1 0 0 0 0 0 0
Median 0 1 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0 0 0
Standard Deviation 1 3 5 5 0 0 0 0 0 0
Kurtosis 20 6 74 52 35 35 26 22 18 5
Skewness 4 2 9 7 6 6 5 5 4 2
Range 9 14 41 39 1 1 2 1 2 2
Minimum 0 0 0 0 0 0 0 0 0 0
Maximum 9 14 41 39 1 1 2 1 2 2
Confidence Level(95.0%) 0 1 1 1 0 0 0 0 0 0
Variance 2.01 8.80 22.42 22.96 0.03 0.03 0.09 0.04 0.14 0.22
Observations 75 75 75 75 75 75 75 75 75 75
Pearson Correlation -0.01 0.93 -0.03 -0.05 0.05
Hypothesized Mean Difference 0 0 0 0 0

df 74.00 74.00 74.00 74.00 74.00

a 0.05 0.05 0.05 0.05 0.05

t Stat -4.24 -3.69 0.00 0.63 -1.58

P(T<=t) one-tail 0.00 0.00 0.50 0.27 0.06

t Critical one-tail 1.67 1.67 1.67 1.67 1.67

P(T<=t) two-tail 0.000 0.000 1.000 0.531 0.117

t Critical two-tail 1.99 1.99 1.99 1.99 1.99
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Friendship 2007-2

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 3

e for Means

|Species Scallop Bushels (entire trip) Scallop Bushels (obs tows) Skate Winter Skate Monk Summer Fld. Grey Sole
Dredge Experimental Control Experimental Control Experimental  Control | Experimental Control | Experimental Control | Experimental Control | Experimental Control
Total Count 787 750 374 336 5674 4441 6 4 409 377 2 3 39 33
% Difference in Count 5% 11% 28% 50% 8% -33% 18%

Fish Count/Scallop Bushel Catch Ratio 15.18 13.2 0.02 0.0 1.09 1.1 0.01 0.0 0.10 0.1
% Difference in Catch Ratio 15% 35% -2% -40% 6%

Mean 4.3 4.1 4.2 3.8 63.8 49.9 0.1 0.0 4.6 4.2 0.0 0.0 0.4 0.4
Standard Error 0 0 0 0 3 2 0 0 0 0 0 0 0 0
Median 4 4 4 4 61 47 0 0 4 4 0 0 0 0
Mode 4 5 4 5 72 48 0 0 2 4 0 0 0 0
Standard Deviation 3 3 3 2 32 23 0 0 3 3 0 0 1 1
Sample Variance 11 8 7 3 1052 548 0 0 9 7 0 0 1 1
Kurtosis 31 30 40 15 0 2 27 18 0 0 89 26 5 10
Skewness 5 4 5 3 1 1 5 4 1 1 9 5 2 3
Range 30 27 25 14 149 130 2 1 13 11 2 1 4 5
Minimum 1 1 1 1 12 8 0 0 0 0 0 0 0 0
Maximum 30 27 25 15 161 138 2 1 13 11 2 1 4 5
Confidence Level(95.0%) 0.48 0.41 0.57 0.38 6.83 4.93 0.07 0.04 0.64 0.56 0.04 0.04 0.19 0.20
Observations 184 184 89 89 89 89 89 89 89 89 89 89 89 89
Pearson Correlation 0.89 0.85 0.75 -0.04 0.46 0.57 0.35
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 183.00 88.00 88.00 88.00 88.00 88.00 88.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 1.84 2.66 6.09 0.53 1.13 -0.58 0.60

P(T<=t) one-tail 0.03 0.00 0.00 0.30 0.13 0.28 0.27

t Critical one-tail 1.65 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.067 0.009 0.000 0.596 0.261 0.567 0.547

t Critical two-tail 1.97 1.99 1.99 1.99 1.99 1.99 1.99

Friendship 2007-2

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 3

|Species Yellowtail Fld. Four Spot Fid. Sea Robin Red Hake Silver Hake Torpedo Ray Lobster
Dredge Experimental Control Experimental Control Experimental ~ Control | Experimental — Control | Experimental  Control | Experimental  Control | Experimental  Control
Total Count 4 1 74 61 51 41 4 10 12 11 1 3 1 0
% Difference in Count 300% 21% 24% -60% 9% -67% #DIV/0!

Fish Count/Scallop Bushel Catch Ratio 0.01 0.0 0.20 0.2 0.14 0.1 0.01 0.0 0.03 0.0 0.00 0.0 0.00 0.0
% Difference in Catch Ratio 260% 9% 12% -64% -2% -70% #DIV/0!

Mean 0.0 0.0 0.8 0.7 0.6 0.5 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0
Standard Error 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Median 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standard Deviation 0 0 1 1 1 1 0 0 0 0 0 0 0 0
Sample Variance 0 0 1 1 1 1 0 0 0 0 0 0 0 0
Kurtosis 18 89 1 5 1 3 42 13 10 9 89 26 89 #DIV/0!
Skewness 4 9 1 2 1 2 6 4 3 3 9 5 9 #DIV/0!
Range 1 1 4 5 3 3 2 2 2 2 1 1 1 0
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 1 1 4 5 3 3 2 2 2 2 1 1 1 0
Confidence Level(95.0%) 0.04 0.02 0.20 0.19 0.17 0.17 0.05 0.08 0.09 0.08 0.02 0.04 0.02 0.00
Observations 89 89 89 89 89 89 89 89 89 89 89 89 89 89
Pearson Correlation -0.02 0.29 0.34 0.53 0.27 -0.02 #DIV/0!
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 88.00 88.00 88.00 88.00 88.00 88.00 88.00

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 1.35 1.23 1.13 -1.93 0.23 -1.00 1.00

P(T<=t) one-tail 0.09 0.11 0.13 0.03 0.41 0.16 0.16

t Critical one-tail 1.66 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.181 0.223 0.260 0.057 0.820 0.320 0.320

t Critical two-tail 1.99 1.99 1.99 1.99 1.99 1.99 1.99
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Friendship 2007-3
Descriptive Statistics and t-Test: Paired Two Sampl e for Means
Experimental Dredge Design 3

|Species Scallop Bushels (entire trip) Scallop Bushels(obs tows) Skate Monk Summer Fld.
Dredge Experimental Control Experimental Control Experimental  Control | Experimental  Control | Experimental  Control
Total Count 869 865 127 124 2956 2505 123 113 1 0
% Difference in Count 0% 2% 18% 9% #DIV/0!

Fish Count/Scallop Bushel Catch Ratio 23.23 20.2 0.97 0.9 0.01 0.0
% Difference in Catch Ratio 15% 6% #DIV/0!

Mean 5.4 5.4 3.0 2.9 68.7 58.3 2.9 2.6 0.0 0.0
Standard Error 1 1 0 0 5 5 0 0 0 0
Median 3 3 3 3 65 54 2 2 0 0
Mode 3 3 3 3 65 45 2 2 0 0
Standard Deviation 7 7 1 1 33 32 2 2 0 0
Kurtosis 20 9 1 0 0 2 4 1 43 #DIV/0!
Skewness 4 3 1 0 0 1 2 1 7 #DIV/0!
Range 60 40 7 5 137 156 11 9 1 0
Minimum 1 1 1 1 5 9 0 0 0 0
Maximum 60 40 7 6 142 165 11 9 1 0
Confidence Level(95.0%) 1 1 0 0 10 10 1 1 0 0
Variance 56.08 45.91 1.77 1.41 1065.48 992.58 5.31 5.52 0.02 0.00
Observations 161 161 43 43 43 43 43 43 43 43
Pearson Correlation 0.96 0.90 0.87 0.60 #DIV/0!
Hypothesized Mean Difference 0 0 0 0 0

df 160.00 42.00 42.00 42.00 42.00

a 0.05 0.05 0.05 0.05 0.05

t Stat 0.14 0.81 4.22 0.73 1.00

P(T<=t) one-tail 0.44 0.21 0.00 0.23 0.16

t Critical one-tail 1.65 1.68 1.68 1.68 1.68

P(T<=t) two-tail 0.886 0.425 0.000 0.467 0.323

t Critical two-tail 1.97 2.02 2.02 2.02 2.02

Friendship 2007-3
Descriptive Statistics and t-Test: Paired Two Sampl e for Means
Experimental Dredge Design 3

|Species Grey Sole Yellowtail Fld. Four Spot FId. Sand Dab
Dredge Experimental Control Experimental Control Experimental  Control | Experimental  Control
Total Count 4 5 9 5 21 14 0 1
% Difference in Count -20% 80% 50% -100%

Fish Count/Scallop Bushel Catch Ratio 0.03 0.0 0.07 0.0 0.17 0.1 0.00 0.0
% Difference in Catch Ratio -22% 76% 46% -100%

Mean 0.1 0.1 0.2 0.1 0.5 0.3 0.0 0.0
Standard Error 0 0 0 0 0 0 0 0
Median 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0
Standard Deviation 0 0 1 0 1 1 0 0
Kurtosis 19 4 12 4 0 14 #DIV/0! 43
Skewness 4 2 3 2 1 3 #DIV/0! 7
Range 2 1 3 1 2 4 0 1
Minimum 0 0 0 0 0 0 0 0
Maximum 2 1 3 1 2 4 0 1
Confidence Level(95.0%) 0 0 0 0 0 0 0 0
Variance 0.13 0.11 0.36 0.11 0.45 0.56 0.00 0.02
Observations 43 43 43 43 43 43 43 43
Pearson Correlation -0.09 -0.13 0.01 #DIV/0!
Hypothesized Mean Difference 0 0 0 0

df 42.00 42.00 42.00 42.00

a 0.05 0.05 0.05 0.05

t Stat -0.30 0.85 1.07 -1.00

P(T<=t) one-tail 0.38 0.20 0.15 0.16

t Critical one-tail 1.68 1.68 1.68 1.68

P(T<=t) two-tail 0.767 0.400 0.291 0.323

t Critical two-tail 2.02 2.02 2.02 2.02
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Friendship 2007-4

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 3

e for Means

|Species Scallop Bushels (entire trip) Scallop Bushels(obs tows) Skate Monk Grey Sole Yellowtail Fld.
Dredge Experimental Control Experimental Control Experimental Control | Experimental Control | Experimental Control | Experimental Control
Total Count 442 376 197 178 2191 2048 60 68 4 1 2 3
% Difference in Count 18% 11% 7% -12% 300% -33%

Fish Count/Scallop Bushel Catch Ratio 11.15 115 0.31 0.4 0.02 0.0 0.01 0.0
% Difference in Catch Ratio -3% -20% 262% -40%

Mean 3.8 3.2 3.6 3.2 39.8 37.2 1.1 1.2 0.1 0.0 0.0 0.1
Standard Error 0 0 0 0 5 5 0 0 0 0 0 0
Median 4 3 3 3 29 28 1 1 0 0 0 0
Mode 3 3 3 3 17 33 0 1 0 0 0 0
Standard Deviation 1 1 2 1 37 36 2 1 0 0 0 0
Kurtosis 1 1 2 1 5 5 3 2 10 55 25 15
Skewness 1 1 1 1 2 2 2 1 3 7 5 4
Range 7 7 7 6 164 172 6 5 1 1 1 1
Minimum 1 1 1 1 4 1 0 0 0 0 0 0
Maximum 8 8 8 7 168 173 6 5 1 1 1 1
Confidence Level(95.0%) 0 0 0 0 10 10 0 0 0 0 0 0
Variance 2.17 2.04 2.40 1.84 1336.21 1330.00 2.34 1.22 0.07 0.02 0.04 0.05
Observations 116 116 55 55 55 55 55 55 55 55 55 55
Pearson Correlation 0.74 0.89 0.95 0.22 -0.04 -0.05
Hypothesized Mean Difference 0 0 0 0 0 0

df 115.00 54.00 54.00 54.00 54.00 54.00

a 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 5.86 3.57 1.62 -0.64 1.35 -0.44

P(T<=t) one-tail 0.00 0.00 0.06 0.26 0.09 0.33

t Critical one-tail 1.66 1.67 1.67 1.67 1.67 1.67

P(T<=t) two-tail 0.000 0.001 0.111 0.524 0.182 0.659

t Critical two-tail 1.98 2.00 2.00 2.00 2.00 2.00

Friendship 2007-4

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Design 3

|Species Winter Fld. Four Spot Fld. Sand Dab Sea Robin Red Hake Silver Hake
Dredge Experimental Control Experimental  Control | Experimental ~ Control | Experimental — Control
Total Count 1 0 33 19 11 11 3 2 6 9 2 1
% Difference in Count 74% 50% -33% 100%

Fish Count/Scallop Bushel Catch Ratio 0.01 0.0 0.17 0.1 0.06 0.1 0.02 0.0 0.03 0.1 0.01 0.0
% Difference in Catch Ratio 57% 36% -40% 81%

Mean 0.0 0.0 0.6 0.3 0.2 0.2 0.1 0.0 0.1 0.2 0.0 0.0
Standard Error 0 0 0 0 0 0 0 0 0 0 0 0
Median 0 0 0 0 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0 0 0 0 0
Standard Deviation 0 0 1 1 1 1 0 0 0 0 0 0
Kurtosis 55 #DIV/0! 3 6 6 6 15 25 14 8 25 55
Skewness 7 #DIV/0! 2 2 3 3 4 5 4 3 5 7
Range 1 0 4 3 2 2 1 1 2 2 1 1
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 1 0 4 3 2 2 1 1 2 2 1 1
Confidence Level(95.0%) 0 0 0 0 0 0 0 0 0 0 0 0
\Variance 0.02 0.00 0.87 0.53 0.27 0.27 0.05 0.04 0.14 0.21 0.04 0.02
Observations 55 55 55 55 55 55 55 55 55 55 55 55
Pearson Correlation #DIV/O! 0.02 1.00 0.38 0.55 -0.03
Hypothesized Mean Difference 0 0 0 0 0 0

df 54.00 54.00 54.00 54.00 54.00 54.00

a 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 1.00 1.61 #DIV/0! 0.57 -1.00 0.57

P(T<=t) one-tail 0.16 0.06 #DIV/0! 0.28 0.16 0.28

t Critical one-tail 1.67 1.67 #DIV/0! 1.67 1.67 1.67

P(T<=t) two-tail 0.322 0.114 #DIV/0! 0.568 0.322 0.568

t Critical two-tail 2.00 2.00 #DIV/O! 2.00 2.00 2.00
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Friendship 2007-5

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Design 3

e for Means

|Species Scallop Bushels (entire trip) Scallop Bushels (obs tows) Skate Monk Yellowtail Fld. Four Spot FId. Sand Dab
Dredge Experimental Control Experimental Control Experimental  Control | Experimental Control | Experimental Control | Experimental Control

Total Count 1605 1661 653 570 835 680 33 17 0 1 18 11 1 0
% Difference in Count -3% 15% 23% 94% -100% 64%

Fish Count/Scallop Bushel Catch Ratio 1.28 1.2 0.05 0.0 0.00 0.0 0.03 0.0 0.00 0.0
% Difference in Catch Ratio 7% 69% -100% 43%

Mean 38.2 39.5 34.3 30.0 43.9 35.8 17 0.9 0.0 0.1 0.9 0.6 0.1 0.0
Standard Error 4 4 5 5 6 5 0 0 0 0 0 0 0 0
Median 36 34 25 22 36 30 1 1 0 0 1 0 0 0
Mode 15 25 25 15 #N/A #N/A 1 1 0 0 0 0 0 0
Standard Deviation 25 24 23 21 25 23 2 1 0 0 1 1 0 0
Sample Variance 642 597 529 449 617 512 3 1 0 0 1 1 0 0
Kurtosis -1 -1 -1 -1 1 0 5 1 #DIV/0! 19 1 3 19 #DIV/O!
Skewness 0 1 1 1 1 1 2 1 #DIV/O! 4 1 2 4 #DIV/0!
Range 94 93 74 69 101 87 7 3 0 1 4 3 1 0
Minimum 6 7 12 6 0 0 0 0 0 0 0 0 0 0
Maximum 100 100 85 75 101 87 7 3 0 1 4 3 1 0
Confidence Level(95.0%) 7.90 7.61 11.08 10.21 11.98 10.90 0.80 0.45 0.00 0.11 0.54 0.40 0.11 0.00
Observations 42 42 19 19 19 19 19 19 19 19 19 19 19 19
Pearson Correlation 0.93 0.96 0.94 0.55 #DIV/O! 0.09 #DIV/0!
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 41.00 18.00 18.00 18.00 18.00 18.00 18.00

a 0.05 1.05 2.05 3.05 4.05 5.05 6.05

t Stat -0.95 3.02 4.11 2.65 -1.00 1.20 1.00

P(T<=t) one-tail 0.17 0.00 0.00 0.01 0.17 0.12 0.17

t Critical one-tail 1.68 1.73 1.73 1.73 1.73 1.73 1.73

P(T<=t) two-tail 0.348 0.007 0.001 0.016 0.331 0.247 0.331

t Critical two-tail 2.02 2.10 2.10 2.10 2.10 2.10 2.10
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Experimental Dredge Frame Design 1

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

|Species Scallop Bushels (all good tows) Scallop Bushels(obs tows) Skate Barndoor Skate Winter Skate Monk Summer FId.
Dredge Experimental Control Experimental Control Experimental  Control | Experimental  Control | Experimental Control | Experimental Control | Experimental  Control
Total Count 2949 2806 1330 1202 5577 6321 507 518 145 137 2026 2070 53 73
% Difference in Count 5% 11% -12% -2% 6% -2% -27%

Fish Count/Scallop Bushel Catch Ratio 4.19 5.3 0.38 0.4 0.11 0.1 1.52 1.7 0.04 0.1
% Difference in Catch Ratio -20% -12% -4% -12% -34%

Mean 115 11.0 11.7 10.5 48.9 55.4 4.4 4.5 1.3 1.2 17.8 18.2 0.5 0.6
Standard Error 1 1 1 1 4 4 0 0 0 0 1 1 0 0
Median 9 8 9 8 38 45 4 4 1 0 18 17 0 0
Mode 8 8 9 8 30 34 0 0 0 0 17 19 0 0
Standard Deviation 9 9 9 10 45 43 4 4 2 2 7 9 1 1
Sample Variance 75 87 88 90 2062 1858 20 17 3 3 48 78 1 1
Kurtosis 8 8 6 8 6 4 1 0 3 5 0 1 11 3
Skewness 3 3 3 3 2 2 1 1 2 2 0 1 3 2
Range 53 49 46 46 249 223 19 16 8 10 35 46 6 5
Minimum 2 2 2 2 1 2 0 0 0 0 0 0 0 0
Maximum 55 51 47 48 250 225 19 16 8 10 35 46 6 5
Confidence Level(95.0%) 1.07 1.15 1.74 1.76 8.43 8.00 0.82 0.77 0.31 0.33 1.28 1.63 0.19 0.21
Observations 256 256 114 114 114 114 114 114 114 114 114 114 114 114
Pearson Correlation 0.94 0.93 0.91 0.73 0.48 0.57 0.50
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 255 113 113 113 113 113 113

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 2.84 3.50 -3.74 -0.32 0.43 -0.55 -1.73

P(T<=t) one-tail 0.00 0.00 0.00 0.37 0.34 0.29 0.04

t Critical one-tail 1.65 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.005 0.001 0.000 0.746 0.671 0.583 0.086

t Critical two-tail 1.97 1.98 1.98 1.98 1.98 1.98 1.98
Experimental Dredge Frame Design 1

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

|Species Summer Fld. Grey Sole Yellowtail Fld. Winter Fld. Four Spot Fld. Sand Dab American Plaice
Dredge Experimental Control Experimental Control Experimental  Control | Experimental  Control | Experimental ~ Control | Experimental  Control | Experimental — Control
Total Count 53 73 374 400 231 323 8 22 403 465 91 147 64 88
% Difference in Count -27% -6% -28% -64% -13% -27%

Fish Count/Scallop Bushel Catch Ratio 0.04 0.1 0.28 0.3 0.17 0.3 0.01 0.0 0.30 0.4 0.07 0.1 0.05 0.1
% Difference in Catch Ratio -34% -15% -35% -67% -22% -44% -34%

Mean 0.5 0.6 3.3 35 2.0 2.8 0.1 0.2 35 4.1 0.8 1.3 0.6 0.8
Standard Error 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Median 0 0 2 3 1 2 0 0 2 4 0 0 0 0
Mode 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standard Deviation 1 1 4 4 3 4 0 1 4 4 2 4 2 2
Sample Variance 1 1 13 15 6 13 0 0 13 13 6 13 2 3
Kurtosis 11 3 2 4 3 3 42 6 3 2 18 11 11 4
Skewness 3 2 1 2 2 2 6 3 2 1 4 3 3 2
Range 6 5 17 21 13 16 3 2 18 17 16 20 8 7
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 6 5 17 21 13 16 3 2 18 17 16 20 8 7
Confidence Level(95.0%) 0.19 0.21 0.66 0.72 0.47 0.66 0.07 0.10 0.68 0.68 0.44 0.67 0.28 0.31
Observations 114 114 114 114 114 114 114 114 114 114 114 114 114 114
Pearson Correlation 0.50 0.72 0.56 0.39 0.52 0.84 0.76
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 113 113 113 113 113 113 113

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -1.73 -0.87 -2.89 -2.62 -1.62 -2.53 -2.03

P(T<=t) one-tail 0.04 0.19 0.00 0.00 0.05 0.01 0.02

t Critical one-tail 1.66 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.086 0.384 0.005 0.010 0.108 0.013 0.045

t Critical two-tail 1.98 1.98 1.98 1.98 1.98 1.98 1.98
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Appendix Table 74.2.

Experimental Dredge Frame Design 1

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

|Species Sea Raven Longhorn Sculpin Red Hake Silver Hake Lobster Spiny Dogfish
Dredge Experimental Control Experimental Control Experimental  Control | Experimental Control | Experimental Control | Experimental Control
Total Count 32 36 25 33 122 153 5 19 2 2 23 26
% Difference in Count -11% -24% -20% -74% 0% -12%

Fish Count/Scallop Bushel Catch Ratio 0.02 0.0 0.02 0.0 0.09 0.1 0.00 0.0 0.00 0.0 0.02 0.0
% Difference in Catch Ratio -20% -32% -28% -76% -10% -20%

Mean 0.3 0.3 0.2 0.3 11 1.3 0.0 0.2 0.0 0.0 0.2 0.3
Standard Error 0 0 0 0 0 0 0 0 0 0 0 0
Median 0 0 0 0 0 1 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0 0 0 0 0
Standard Deviation 1 1 1 1 2 2 0 0 0 0 1 1
Sample Variance 0 1 1 1 3 4 0 0 0 0 0 1
Kurtosis 11 8 77 57 12 2 19 7 54 43 12 29
Skewness 3 3 8 7 3 2 5 3 7 7 3 5
Range 4 4 10 9 12 8 1 2 1 1 3 7
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 4 4 10 9 12 8 1 2 1 1 3 7
Confidence Level(95.0%) 0.12 0.13 0.19 0.18 0.34 0.35 0.04 0.08 0.02 0.03 0.10 0.19
Observations 114 114 114 114 114 114 114 114 114 114 114 114
Pearson Correlation 0.32 0.77 0.27 0.21 0.49 0.69
Hypothesized Mean Difference 0 0 0 0 0 0

df 113 113 113 113 113 113

a 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -0.47 -1.11 -1.29 -2.95 0.00 -0.46

P(T<=t) one-tail 0.32 0.13 0.10 0.00 0.50 0.32

t Critical one-tail 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.639 0.269 0.198 0.004 1.000 0.649

t Critical two-tail 1.98 1.98 1.98 1.98 1.98 1.98

Appendix Table 75.1.
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Experimental Dredge Frame Design 2

Descriptive Statistics and t-Test: Paired Two Sampl e for Means
|Species Scallop Bushels (all good tows) Scallop Bushels(obs tows) Skate Barndoor Skate Winter Skate Monk Summer FId.
Dredge Experimental Control Experimental Control Experimental  Control | Experimental Control | Experimental Control | Experimental Control | Experimental Control
Total Count 4109 4462 2162 2344 7796 11647 274 434 450 607 2818 2792 47 75
% Difference in Count -8% -8% -33% -37% -26% 1% -37%

Fish Count/Scallop Bushel Catch Ratio 3.61 5.0 0.13 0.2 0.21 0.3 1.30 1.2 0.02 0.0
% Difference in Catch Ratio -27% -32% -20% 9% -32%

Mean 14.9 16.2 14.4 15.6 52.0 77.6 1.8 2.9 3.0 4.0 18.0 18.3 0.3 0.5
Standard Error 0 0 0 0 2 3 0 0 0 0 1 1 0 0
Median 14 16 14 15 46 76 1 2 2 3 12 12 0 0
Mode 16 12 12 12 31 96 0 1 0 3 9 8 0 0
Standard Deviation 5 5 5 5 31 42 2 3 4 5 17 16 1 1
Sample Variance 28 23 27 23 936 1727 5 12 16 20 273 254 0 1
Kurtosis 3 2 1 0 1 0 7 21 10 12 3 2 6 6
Skewness 1 1 1 1 1 1 2 4 3 3 2 2 2 2
Range 36 33 31 24 168 224 13 25 23 30 89 75 4 5
Minimum 3 4 4 8 1 3 0 0 0 0 2 1 0 0
Maximum 39 36 34 31 169 227 13 25 23 30 91 76 4 5
Confidence Level(95.0%) 0.63 0.57 0.84 0.78 4.94 6.70 0.38 0.56 0.65 0.73 2.66 2.57 0.11 0.15
Observations 276 276 150 150 150 150 150 150 150 150 150 150 150 150
Pearson Correlation 0.75 0.72 0.61 0.54 0.44 0.85 0.27
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 275 149 149 149 149 149 149

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -5.82 -3.97 -9.41 -4.45 -2.83 -0.45 -2.30

P(T<=t) one-tail 0.00 0.00 0.00 0.00 0.00 0.33 0.01

t Critical one-tail 1.65 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.000 0.000 0.000 0.000 0.005 0.651 0.023

t Critical two-tail 1.97 1.98 1.98 1.98 1.98 1.98 1.98
Experimental Dredge Frame Design 2

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

|Species Grey Sole Yellowtail Fld. Winter FId. Four Spot FId. Sand Dab Am. Plaice Sea Raven
Dredge Experimental Control Experimental Control Experimental  Control | Experimental Control | Experimental Control | Experimental Control | Experimental Control
Total Count 15 33 2546 5478 13 45 596 1047 464 825 12 9 23 35
% Difference in Count -55% -54% -71% -43% -44% 33% -34%

Fish Count/Scallop Bushel Catch Ratio 0.01 0.0 1.18 2.3 0.01 0.0 0.28 0.4 0.21 0.4 0.01 0.0 0.01 0.0
% Difference in Catch Ratio -51% -50% -69% -38% -39% 45% -29%

Mean 0.1 0.2 17.0 36.5 0.1 0.3 4.0 7.0 3.1 5.5 0.1 0.1 0.2 0.2
Standard Error 0 0 2 3 0 0 0 0 0 1 0 0 0 0
Median 0 0 7 23 0 0 3 6 0 1 0 0 0 0
Mode 0 0 2 4 0 0 0 8 0 0 0 0 0 0
Standard Deviation 1 1 24 41 0 1 5 5 6 10 1 0 1 1
Sample Variance 0 0 567 1681 0 0 25 27 37 97 0 0 0 0
Kurtosis 54 15 6 4 35 8 15 2 14 11 119 53 21 15
Skewness 7 4 2 2 5 3 3 1 3 3 11 7 4 4
Range 5 4 133 210 3 4 38 30 42 63 8 3 4 4
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 5 4 133 210 3 4 38 30 42 63 8 3 4 4
Confidence Level(95.0%) 0.09 0.11 3.84 6.61 0.06 0.11 0.81 0.84 0.99 1.59 0.11 0.06 0.09 0.11
Observations 150 150 150 150 150 150 150 150 150 150 150 150 150 150
Pearson Correlation 0.65 0.74 0.09 0.26 0.79 0.66 0.38
Hypothesized Mean Difference 0 0 0 0 0 0 0

df 149 149 149 149 149 149 149

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -2.77 -8.47 -3.54 -5.94 -4.71 0.47 -1.44

P(T<=t) one-tail 0.00 0.00 0.00 0.00 0.00 0.32 0.08

t Critical one-tail 1.66 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.006 0.000 0.001 0.000 0.000 0.641 0.152

t Critical two-tail 1.98 1.98 1.98 1.98 1.98 1.98 1.98
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Appendix Table 75.2.

Experimental Dredge Frame Design 2

Descriptive Statistics and t-Test: Paired Two Sample for Mea  ns

|Species Longhorn Sculpin Red Hake Cod Haddock Silver Hake Torpedo Ray Lobster Spiny Dogfish
Dredge Experimental Control Experimental Control Experimental  Control | Experimental  Control | Experimental Control | Experimental Control | Experimental Control | Experimental  Control
Total Count 68 140 876 1026 0 3 11 15 82 178 2 3 29 48 10 19
% Difference in Count -51% -15% -100% -27% -54% -33% -40% -47%

Fish Count/Scallop Bushel Catch Ratio 0.03 0.1 0.41 0.4 0.00 0.0 0.01 0.0 0.04 0.1 0.00 0.0 0.01 0.0 0.00 0.0
% Difference in Catch Ratio -47% -7% -100% -20% -50% -28% -34% -43%

Mean 0.5 0.9 5.8 6.8 0.0 0.0 0.1 0.1 0.5 1.2 0.0 0.0 0.2 0.3 0.1 0.1
Standard Error 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Median 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standard Deviation 2 5 15 13 0 0 0 0 3 4 0 0 1 1 0 0
Sample Variance 3 21 215 160 0 0 0 0 12 13 0 0 0 1 0 0
Kurtosis 93 128 12 10 #DIV/0! 47 58 40 135 78 72 47 10 14 40 7
Skewness 9 11 3 3 #DIV/O! 7 7 6 11 8 9 7 3 3 6 3
Range 19 54 84 72 0 1 4 4 41 39 1 1 3 6 3 2
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 19 54 84 72 0 1 4 4 41 39 1 1 3 6 3 2
Confidence Level(95.0%) 0.28 0.73 2.37 2.04 0.00 0.02 0.07 0.07 0.55 0.59 0.02 0.02 0.09 0.14 0.06 0.06
Observations 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150
Pearson Correlation 0.91 0.82 #DIV/O! 0.47 0.87 -0.02 0.56 0.04
Hypothesized Mean Difference 0 0 0 0 0 0 0 0

df 149 149 149 149 149 149 149 149

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat -1.93 -1.45 1.74 -0.71 -4.38 0.45 -2.14 1.49

P(T<=t) one-tail 0.03 0.07 0.04 0.24 0.00 0.33 0.02 0.07

t Critical one-tail 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66

P(T<=t) two-tail 0.056 0.149 0.083 0.481 0.000 0.656 0.034 0.140

t Critical two-tail 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98
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Appendix Table 76.

Experimental Dredge Frame Design 3

Descriptive Statistics and t-Test: Paired Two Sampl

e for Means

rSpecies Scallop Bushels (entire trip) Scallop Bushels(obs tows) Skate Winter Skate Monk Summer Fid. Grey Sole Yellowtail Fld. Four Spot Fld.
Dredge Experimental Control Experimental Control Experimental  Control | Experimental  Control | Experimental  Control | Experimental  Control | Experimental — Control | Experimental  Control | Experimental  Control
Total Count 3680 3514 1347 1211 11205 10125 12 4 625 575 2 4 48 38 11 14 139 112
% Difference in Count 5% 11% 11% 200% 9% -50% 26% -21% 24%

Fish Count/Scallop Bushel Catch Ratio 8.32 8.4 0.01 0.0 0.46 0.5 0.00 0.0 0.04 0.0 0.01 0.0 0.10 0.1
% Difference in Catch Ratio -1% 170% -2% -55% 14% -29% 12%

Mean 7.7 7.3 6.5 5.9 54.4 49.2 0.1 0.0 3.0 2.8 0.0 0.0 0.2 0.2 0.1 0.1 0.7 0.5
Standard Error 1 1 1 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0
Median 4 4 4 4 48 44 0 0 2 2 0 0 0 0 0 0 0 0
Mode 3 3 3 3 45 48 0 0 0 1 0 0 0 0 0 0 0 0
Standard Deviation 13 13 11 10 34 31 0 0 3 3 0 0 1 1 0 0 1 1
Sample Variance 172 166 130 101 1169 984 0 0 8 6 0 0 0 0 0 0 1 1
Kurtosis 17 17 22 24 1 2 28 48 1 1 206 48 14 24 14 42 2 5
Skewness 4 4 5 5 1 1 5 7 1 1 14 7 3 5 4 6 2 2
Range 100 100 85 75 168 173 2 1 13 11 2 1 4 5 1 3 4 5
Minimum 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 100 100 85 75 168 173 2 1 13 11 2 1 4 5 1 3 4 5
Confidence Level(95.0%) 1.18 1.15 1.56 1.38 4.70 4.31 0.04 0.02 0.39 0.35 0.02 0.02 0.09 0.09 0.03 0.04 0.13 0.11
Observations 481 481 206 206 206 206 206 206 206 206 206 206 206 206 206 206 206 206
Pearson Correlation 0.97 0.98 0.83 -0.03 0.61 0.50 0.36 -0.05 0.18
Hypothesized Mean Difference 0 0 0 0 0 0 0 0 0

df 480 205 205 205 205 205 205 205 205

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 2.43 3.85 3.85 1.80 0.87 -1.00 0.94 -0.52 1.65

P(T<=t) one-tail 0.01 0.00 0.00 0.04 0.19 0.16 0.18 0.30 0.05

t Critical one-tail 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65

P(T<=t) two-tail 0.016 0.000 0.000 0.074 0.386 0.318 0.350 0.603 0.100

t Critical two-tail 1.96 1.97 1.97 1.97 1.97 1.97 1.97 1.97 1.97
Experimental Dredge Frame Design 3

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

[Species Winter Fld. Sand Dab Sea Robin Red Hake Silver Hake Torpedo Ray Lobster

Dredge Experimental Control Experimental Control Experimental  Control | Experimental Control | Experimental Control | Experimental Control | Experimental  Control

Total Count 1 0 13 11 54 43 10 19 14 12 1 3 1 0

% Difference in Count #DIV/0! 18% 26% -47% 17% -67% #DIV/O!

Fish Count/Scallop Bushel Catch Ratio 0.00 0.0 0.01 0.0 0.04 0.0 0.01 0.0 0.01 0.0 0.00 0.0 0.00 0.0

% Difference in Catch Ratio #DIV/0! 6% 13% -53% 5% -70% #DIV/O!

Mean 0.0 0.0 0.1 0.1 0.3 0.2 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0

Standard Error 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Median 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mode 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Standard Deviation 0 0 0 0 1 1 0 0 0 0 0 0 0 0

Sample Variance 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Kurtosis 206 #DIV/0! 27 34 6 10 36 17 23 23 206 65 206 #DIV/O!

Skewness 14 #DIV/O! 5 6 3 3 6 4 5 5 14 8 14 #DIV/0!

Range 1 0 2 2 3 3 2 2 2 2 1 1 1 0

Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Maximum 1 0 2 2 3 3 2 2 2 2 1 1 1 0

Confidence Level(95.0%) 0.01 0.00 0.04 0.04 0.08 0.08 0.04 0.05 0.04 0.03 0.01 0.02 0.01 0.00

Observations 206 206 206 206 206 206 206 206 206 206 206 206 206 206

Pearson Correlation #DIV/O! 0.94 0.45 0.55 0.28 -0.01 #DIV/0!

Hypothesized Mean Difference 0 0 0 0 0 0 0

df 205 205 205 205 205 205 205

a 0.05 0.05 0.05 0.05 0.05 0.05 0.05

t Stat 1.00 1.42 1.22 -2.08 0.43 -1.00 1.00

P(T<=t) one-tail 0.16 0.08 0.11 0.02 0.34 0.16 0.16

t Critical one-tail 1.65 1.65 1.65 1.65 1.65 1.65 1.65

P(T<=t) two-tail 0.318 0.158 0.222 0.039 0.671 0.318 0.318

t Critical two-tail 1.97 1.97 1.97 1.97 1.97 1.97 1.97
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Appendix Table 77.

BARNDOOR SKATE LENGTHS - DREDGE 1
TRIP Celtic-2006-2 Westport-2006-1 Dredge-1 Total % of measured %
DREDGE Experimental |Control [Experimental Control perim ental | Control |Experimental Control [Qifference
LENGTH (cm)

16-20 1 1 0 0 1 1 0% 0% 0%
21-25 1 0 0 0 1 0% 0% 0%
26-30 8 3 0 0 8 3 3% 1% 2%
31-35 23 20 3 2 26 22 10% 8% 2%
36-40 27 26 1 2 28 28 11% 11% 0%
41-45 53 49 2 1 55 50 21% 19% 2%
46-50 40 35 2 3 42 38 16% 14% 2%
51-55 45 43 1 0 46 43 17% 16% 1%
56-60 21 35 0 2 21 37 8% 14% -6%
61-65 10 10 0 0 10 10 4% 4% 0%
66-70 5 9 1 1 6 10 2% 4% -1%
71-75 2 1 1 0 3 1 1% 0% 1%
76-80 4 0 1 1 5 1 2% 0% 2%
81-85 2 2 0 1 2 3 1% 1% 0%
86-90 0 0 0 0 0 0 0% 0% 0%
91-95 0 1 0 0 0 1 0% 0% 0%
96-100 0 4 0 0 0 4 0% 2% -2%
101-105 0 2 0 0 0 2 0% 1% -1%
106-110 3 0 0 0 3 0 1% 0% 1%
111-115 0 6 0 0 0 6 0% 2% -2%
116-120 3 1 0 0 3 1 1% 0% 1%
121-125 3 3 0 1 3 4 1% 2% 0%

TOTAL MEASURED 251 251 12 14 263 265

Total Caught: 494 501 13 17 507 518

% Measured: 51% 50% 92% 82% 52% 51%
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Appendix Table 78.

BARNDOOR SKATE LENGTHS - DREDGE 2
TRIP Westport-2006-2 Celtic-2006-3 Dredge-2 Total % of measured %
DREDGE Experimental |Control [Experimental Control perim ental | Control |Experimental Control [Qifference
LENGTH (cm)

16-20 0 0 0 0 0 0 0% 0% 0%
21-25 0 0 1 1 1 1 1% 1% 0%
26-30 2 1 1 1 3 2 2% 1% 1%
31-35 3 8 3 0 6 8 4% 4% 0%
36-40 4 10 3 1 7 11 5% 6% -1%
41-45 12 19 7 1 19 20 13% 10% 3%
46-50 17 19 2 1 19 20 13% 10% 3%
51-55 4 21 1 2 5 23 3% 12% -9%
56-60 14 22 3 2 17 24 12% 13% -1%
61-65 8 19 2 5 10 24 7% 13% -6%
66-70 9 11 2 2 11 13 8% 7% 1%
71-75 6 7 5 4 11 11 8% 6% 2%
76-80 4 4 1 5 5 9 3% 5% -1%
81-85 2 4 2 0 4 4 3% 2% 1%
86-90 2 3 5 4 7 7 5% 4% 1%
91-95 1 1 2 1 3 2 2% 1% 1%
96-100 3 5 1 1 4 6 3% 3% 0%
101-105 0 1 1 0 1 1 1% 1% 0%
106-110 0 0 2 1 2 1 1% 1% 1%
111-115 4 1 1 2 5 3 3% 2% 2%
116-120 3 0 2 0 5 0 3% 0% 3%
121-125 1 1 0 1 1 2 1% 1% 0%

TOTAL MEASURED 99 157 47 35 146 192

Total Caught: 140 285 134 149 274 434

% Measured: 71% 55% 35% 23% 53% 44%
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Appendix Table 79.

Monkfish Lengths - Dredge 1
TRIP Celtic-2006-1 Celtic-2006-2 Westport-2006-1 Dredge-1 T otal % of measured %
DREDGE Experimental |Control [Experimental Control perim ental | Control |Experimental Control Hxperimental Control D ifference
LENGTH (cm)
16-20 0 0 0 0 0 0 0 0 0% 0% 0%
21-25 0 1 0 0 0 0 0 1 0% 0% 0%
26-30 0 3 4 7 0 0 4 10 1% 1% -1%
31-35 3 5 24 23 1 3 28 31 4% 4% 0%
36-40 9 13 81 65 15 18 105 96 14% 13% 2%
41-45 11 34 127 92 37 39 175 165 23% 22% 2%
46-50 15 15 78 78 38 36 131 129 18% 17% 1%
51-55 6 6 91 88 39 53 136 147 18% 19% -1%
56-60 5 3 55 38 48 59 108 100 14% 13% 1%
61-65 2 1 18 27 17 26 37 54 5% % -2%
66-70 2 1 8 10 2 7 12 18 2% 2% -1%
71-75 0 0 3 4 1 1 4 5 1% 1% 0%
76-80 0 1 1 3 3 1 4 5 1% 1% 0%
81-85 0 1 2 0 0 1 2 2 0% 0% 0%
86-90 0 2 2 1 0 0 2 3 0% 0% 0%
91-95 0 0 0 0 0 0 0 0 0% 0% 0%
TOTAL MEASURED 53 86 494 436 201 244 748 766
Total Caught: 113 118 1665 1667 248 285 2026 2070
% Measured: 47% 73% 30% 26% 81% 86% 37% 37%
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Appendix Table 80.

Monkfish Lengths - Dredge 2
TRIP Westport-2006-2 Celtic-2006-3 Dredge-2 Total % of measured %
DREDGE Experimental |Control [Experimental Control perim ental | Control |Experimental Control [Qifference
LENGTH (cm)

16-20 0 0 1 0 1 0 0% 0% 0%
21-25 0 1 2 2 2 3 1% 1% 0%
26-30 2 3 7 4 9 7 2% 2% 1%
31-35 5 5 4 4 9 9 2% 2% 0%
36-40 5 6 4 2 9 8 2% 2% 0%
41-45 28 29 12 15 40 44 10% 11% 0%
46-50 46 51 20 22 66 73 17% 18% -1%
51-55 42 55 42 35 84 90 22% 22% 0%
56-60 29 39 48 42 77 81 20% 20% 0%
61-65 17 22 29 32 46 54 12% 13% -1%
66-70 14 8 16 21 30 29 8% 7% 1%
71-75 5 1 6 9 11 10 3% 2% 0%
76-80 0 0 0 2 0 2 0% 0% 0%
81-85 0 0 0 0 0 0 0% 0% 0%
86-90 0 0 0 0 0 0 0% 0% 0%
91-95 0 0 0 0 0 0 0% 0% 0%

TOTAL MEASURED 193 220 191 190 384 410

Total Caught: 1309 1421 1509 1371 2818 2792

% Measured: 15% 15% 13% 14% 14% 15%
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Appendix Table 81.

Monkfish Lengths - Dredge 3
TRIP Friendship-2006-2 Friendship-2006-4 Friendship-2006-5 Dredge-3 Total % of measured %
DREDGE Experimental |Control [Experimental Control perim ental | Control |Experimental Control Hxperimental Control D ifference
LENGTH (cm)
16-20 1 3 1 0 0 0 2 3 1% 1% 0%
21-25 0 5 3 1 0 0 3 6 1% 2% -1%
26-30 15 16 3 5 5 5 23 26 7% 9% -2%
31-35 39 29 12 8 17 8 68 45 21% 16% 5%
36-40 32 20 3 6 5 2 40 28 12% 10% 2%
41-45 37 17 7 4 1 1 45 22 14% 8% 6%
46-50 37 26 3 8 4 0 44 34 14% 12% 1%
51-55 23 28 4 5 0 0 27 33 8% 12% -3%
56-60 26 29 6 6 0 1 32 36 10% 13% -3%
61-65 13 18 1 4 0 0 14 22 4% 8% -4%
66-70 8 9 1 0 0 0 9 9 3% 3% 0%
71-75 3 7 1 2 0 0 4 9 1% 3% -2%
76-80 4 2 0 0 0 0 4 2 1% 1% 1%
81-85 0 0 0 0 0 0 0 0 0% 0% 0%
86-90 0 0 0 1 0 0 0 1 0% 0% 0%
91-95 10 5 0 0 0 0 10 5 3% 2% 1%
TOTAL MEASURED 248 214 45 50 32 17 325 281
Total Caught: 409 377 60 68 33 17 502 462
% Measured: 61% 57% 75% 74% 97% 100% 65% 61%
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Appendix Table 82.

YELLOWTAIL LENGTHS - DREDGE 1
TRIP Celtic-2006-1 Celtic-2006-2 Westport-2006-1 Dredge-1 Total % of measured %
DREDGE Experimental |Control [Experimental Control perim ental | Control JExperimental Control Hxperimental Control ifference
LENGTH (cm)
16-20 0 0 0 0 1 5 5 1% 3% -2%
21-25 1 0 0 2 1 0 2 2% 1% 1%
26-30 7 6 13 17 3 4 23 27 23% 18% 6%
31-35 0 2 28 32 11 30 39 64 39% 42% -2%
36-40 1 1 17 13 10 30 28 44 28% 29% 0%
41-45 0 1 5 5 0 2 5 8 5% 5% 0%
46-50 1 0 0 1 0 2 1 3 1% 2% -1%
56-60 0 0 0 0 0 0 0 0 0% 0% 0%
61-65 0 0 0 0 0 0 0 0 0% 0% 0%
TOTAL MEASURED 10 10 63 70 26 73 99 153
Total Caught: 14 12 180 229 37 82 231 323
% Measured: 71% 83% 35% 31% 70% 89% 43% 47%
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Appendix Table 83.

YELLOWTAIL LENGTHS - DREDGE 2
TRIP Westport-2006-2 Celtic-2006-3 Dredge-2 Total % of measured %
DREDGE Experimental |Control [Experimental Control Ekperim ental | Control JExperimental Control Difference
LENGTH (cm)
16-20 8 22 0 0 8 22 1% 2% 0%
21-25 42 189 12 8 54 197 9% 14% -5%
26-30 21 20 8 9 29 29 5% 2% 3%
31-35 111 375 86 108 197 483 33% 34% -1%
36-40 97 307 110 118 207 425 35% 30% 5%
41-45 33 121 51 57 84 178 14% 13% 2%
46-50 5 49 11 7 16 56 3% 4% -1%
51-55 0 11 0 0 0 11 0% 1% -1%
56-60 0 6 0 0 0 6 0% 0% 0%
61-65 0 7 0 0 0 7 0% 0% 0%
TOTAL MEASURED 317 1107 278 307 595 1414
Total Caught: 647 2621 1899 2857 2546 5478
% Measured: 49% 42% 15% 11% 23% 26%

165



Appendix Table 84.

Fluke Lengths - Dredge 1
TRIP Celtic-2006-1 Celtic-2006-2 Dredge-1 Total % of measured %
DREDGE Experimental |Control [Experimental Control perim ental | Control |Experimental Control [Oifference
LENGTH (cm)
31-35 0 1 0 1 0% 3% -3%
36-40 7 4 1 1 8 5 31% 15% 16%
41-45 0 0 5 4 5 4 19% 12% 7%
46-50 1 3 1 3 2 6 8% 18% -10%
51-55 8 9 8 9 31% 27% 3%
56-60 2 6 2 6 8% 18% -10%
61-65 0 2 0 2 0% 6% -6%
66-70 1 0 1 0 4% 0% 4%
TOTAL MEASURED 8 8 18 25 26 33
Total Caught: 8 11 45 62 53 73
% Measured: 100% 73% 40% 40% 49% 45%

166



Appendix Table 85.

Fluke Lengths - Dredge 2

TRIP

Westport-2006-2

Celtic-2006-3

Dredge-2 Total

% of measured

%

DREDGE

Experimental

Control

Experimental  Gontrol

perim ental

Control

Experimental

Control

I

ifference

LENGTH (cm)

16-20

0%

0%

0%

21-25

0%

0%

0%

26-30

0%

0%

0%

31-35

0%

0%

0%

36-40

0%

7%

7%

41-45

0%

3%

3%

46-50

0%

17%

17%

51-55

29%

13%

-16%

56-60

24%

13%

-10%

61-65

6%

23%

17%

66-70

12%

7%

-5%

71-75

AN ININ

Wik [N W

RP|O|OIdMN|W|O|O|O
NP IWINIRPOIRLN

29%

17%

-13%

76-80

0%

0%

0%

81-85

0%

0%

0%

86-90

0%

0%

0%

91-95

ojolo|jojlu|N|RP|dMlOT|lO|O|O|O|O|O |O

ool |NN|d MO, |MN/O|O|O |O

0%

0%

0%

TOTAL MEASURED

11

13

Total Caught:

30

51

17 24

47

75

% Measured:

37%

25%

35% 71%

36%

40%
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Appendix Table 86.
Scallop Bushels from Good Tows

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Number

1

e for Means

2

3

Scallop Bushels (all good tows)

Scallop Bushels (all good tows)

Scallop Bushels (all good tows)

Dredge Experimental Control Experimental Control Experimental Control
Total Count 2949 2806 4109 4462 3680 3514
% Difference in Count 5% -8% 5%

Mean 11.52 11.0 14.89 16.2 7.65 7.3
Standard Error 1 1 0 0 1 1
Median 9.0 8.1 14.0 16.0 3.5 35
Mode 8 8 16 12 3 3
Standard Deviation 9 9 5 5 13 13
Sample Variance 75 87 28 23 172 166
Kurtosis 8 8 3 2 17 17
Skewness 3 3 1 1 4 4
Range 53 49 36 33 100 100
Minimum 2 2 3 4 1 1
Maximum 55 51 39 36 100 100
Confidence Level(95.0%) 1 1 1 1 1 1
Observations 256 256 276 276 481 481
Pearson Correlation 0.94 0.75 0.97

Hypothesized Mean Difference 0 0 0

df 255.00 275.00 480.00

a 0.05 0.05 0.05

t Stat 3 -6 2

P(T<=t) one-tall 0.002 0.000 0.008

t Critical one-tail 1.65 1.65 1.65

P(T<=t) two-tall 0.00 0.00 0.02

t Critical two-tail 1.97 1.97 1.96

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1
Dredge 2: Westport-2006-2, Celtic-2006-3
Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 87.

Scallop Bushels from Observed Tows

Descriptive Statistics and t-Test: Paired Two Sampl e for Means
Experimental Dredge Number 1 2 3

Scallop Bushels (obs tows) Scallop Bushels (obs tows) Scallop Bushels (obs tows)
Dredge Experimental Control Experimental Control Experimental Control
Total Count 1330 1202 2162 2344 1347 1211
% Difference in Count 11% -8% 11%
Mean 11.67 10.5 14.41 15.6 6.54 5.9
Standard Error 1 1 0 0 1 1
Median 9.0 8.0 14.0 15.0 3.5 3.5
Mode 9 8 12 12 3 3
Standard Deviation 9 10 5 5 11 10
Sample Variance 88 90 27 23 130 101
Kurtosis 6 8 1 0 22 24
Skewness 3 3 1 1 5 5
Range 46 46 31 24 85 75
Minimum 2 2 4 8 1 1
Maximum 47 48 34 31 85 75
Confidence Level(95.0%) 2 2 1 1 2 1
Observations 114 114 150 150 206 206
Pearson Correlation 0.93 0.72 0.98
Hypothesized Mean Difference 0 0 0
df 113.00 149.00 205.00
a 0.05 0.05 0.05
t Stat 3 -4 4
P(T<=t) one-tall 0.000 0.000 0.000
t Critical one-tail 1.66 1.66 1.65
P(T<=t) two-tail 0.00 0.00 0.00
t Critical two-tail 1.98 1.98 1.97
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Appendix Table 88.
Skates
Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2 3

Species Skates Skates Skates
Dredge Experimental Control Experimental Control Experimental Control
Total Count 5577 6321 7796 11647 11205 10125
% Difference in Count -12% -33% 11%

Fish Count/Scallop Bushel CatcH 419 5.3 3.61 5.0 8.32 8.4
% Difference in Catch Ratio -20% -27% -1%

Mean 48.9 55.4 52.0 77.6 54.4 49.2
Standard Error 4 4 2 3 2 2
Median 38 45 46 76 48 44
Mode 30 34 31 96 45 48
Standard Deviation 45 43 31 42 34 31
Sample Variance 2062 1858 936 1727 1169 984
Kurtosis 6 4 1 0 1 2
Skewness 2 2 1 1 1 1
Range 249 223 168 224 168 173
Minimum 1 2 1 3 0 0
Maximum 250 225 169 227 168 173
Confidence Level(95.0%) 8.43 8.00 4.94 6.70 4.70 4.31
Observations 114 114 150 150 206 206
Pearson Correlation 0.91 0.61 0.83

Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat -3.74 -9.41 3.85

P(T<=t) one-tall 0.00 0.00 0.00

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 0.000 0.000 0.000

t Critical two-talil 1.98 1.98 1.97
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Appendix Table 89.
Barndoor Skates

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2

Species Barndoor Skates Barndoor Skates
Dredge Experimental Control Experimental Control
Total Count 507 518 270 430
% Difference in Count -2% -37%

Fish Count/Scallop Bushel CatcH 0.38 0.4 0.12 0.2
% Difference in Catch Ratio -12% -32%

Mean 4.4 4.5 1.8 2.9
Standard Error 0 0 0 0
Median 4 4 1 2
Mode 0 0 0 1
Standard Deviation 4 4 2 3
Sample Variance 20 17 5 12
Kurtosis 1 0 7 21
Skewness 1 1 2 4
Range 19 16 13 25
Minimum 0 0 0 0
Maximum 19 16 13 25
Confidence Level(95.0%) 0.82 0.77 0.38 0.56
Observations 114 114 150 150
Pearson Correlation 0.73 0.54

Hypothesized Mean Difference 0 0

df 113 149

a 0.05 0.05

t Stat -0.32 -4.45

P(T<=t) one-tail 0.37 0.00

t Critical one-tail 1.66 1.66

P(T<=t) two-tall 0.746 0.000

t Critical two-tail 1.98 1.98

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1
Dredge 2: Westport-2006-2, Celtic-2006-3

171



Appendix Table 90.
Winter Skate

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2 3

Species Winter Skate Winter Skate Winter Skate
Dredge Experimental Control Experimental Control Experimental Control
Total Count 145 137 450 607 12 4
% Difference in Count 6% -26% 200%

Fish Count/Scallop Bushel Catch Ratio 0.11 0.1 0.21 0.3 0.01 0.0
% Difference in Catch Ratio -4% -20% 170%

Mean 1.3 1.2 3.0 4.0 0.1 0.0
Standard Error 0 0 0 0 0 0
Median 1 0 2 3 0 0
Mode 0 0 0 3 0 0
Standard Deviation 2 2 4 5 0 0
Sample Variance 3 3 16 20 0 0
Kurtosis 3 5 10 12 28 48
Skewness 2 2 3 3 5 7
Range 8 10 23 30 2 1
Minimum 0 0 0 0 0 0
Maximum 8 10 23 30 2 1
Confidence Level(95.0%) 0.31 0.33 0.65 0.73 0.04 0.02
Observations 114 114 150 150 206 206
Pearson Correlation 0.48 0.44 -0.03
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat 0.43 -2.83 1.80

P(T<=t) one-tail 0.34 0.00 0.04

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 0.671 0.005 0.074

t Critical two-tail 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 91.
Yellowtail Flounder

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2 3

Species Yellowtail Flounder Yellowtail Flounder Yellowtail Flounder
Dredge Experimental Control Experimental Control Experimental Control
Total Count 231 323 2546 5478 11 14
% Difference in Count -28% -54% -21%

Fish Count/Scallop Bushel Catch Ratio 0.17 0.3 1.18 2.3 0.01 0.0
% Difference in Catch Ratio -35% -50% -29%

Mean 2.0 2.8 17.0 36.5 0.1 0.1
Standard Error 0 0 2 3 0 0
Median 1 2 7 23 0 0
Mode 0 0 2 4 0 0
Standard Deviation 3 4 24 41 0 0
Sample Variance 6 13 567 1681 0 0
Kurtosis 3 3 6 4 14 42
Skewness 2 2 2 2 4 6
Range 13 16 133 210 1 3
Minimum 0 0 0 0 0 0
Maximum 13 16 133 210 1 3
Confidence Level(95.0%) 0.47 0.66 3.84 6.61 0.03 0.04
Observations 114 114 150 150 206 206
Pearson Correlation 0.56 0.74 -0.05
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat -2.89 -8.47 -0.52

P(T<=t) one-tall 0.00 0.00 0.30

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 0.005 0.000 0.603

t Critical two-tail 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 92.
Monkfish

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2 3

Species Monkfish Monkfish Monkfish
Dredge Experimental Control Experimental Control Experimental Control
Total Count 2026 2070 2696 2745 615 585
% Difference in Count -2% -2% 5%

Fish Count/Scallop Bushel Catch Ratio 1.52 1.7 1.25 1.2 0.46 0.5
% Difference in Catch Ratio -12% 6% -6%

Mean 17.8 18.2 18.0 18.3 3.0 2.8
Standard Error 1 1 1 1 0 0
Median 18 17 12 12 2 2
Mode 17 19 9 8 0 1
Standard Deviation 7 9 17 16 3 3
Sample Variance 48 78 273 254 8 6
Kurtosis 0 1 3 2 1 1
Skewness 0 1 2 2 1 1
Range 35 46 89 75 13 11
Minimum 0 0 2 1 0 0
Maximum 35 46 91 76 13 11
Confidence Level(95.0%) 1.28 1.63 2.66 2.57 0.39 0.35
Observations 114 114 150 150 206 206
Pearson Correlation 0.57 0.85 0.61
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat -0.55 -0.45 0.87

P(T<=t) one-tall 0.29 0.33 0.19

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 0.583 0.651 0.386

t Critical two-tail 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 93.
Winter Flounder

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number

1

2

3

Species

Winter Flounder

Winter Flounder

Winter Flounder

Dredge Experimental Control Experimental Control Experimental Control
Total Count 8 22 13 45 1 0
% Difference in Count -64% -71% #DIV/0!

Fish Count/Scallop Bushel Catch Ratio 0.01 0.0 0.01 0.0 0.00 0.0
% Difference in Catch Ratio -67% -69% #DIV/0!

Mean 0.1 0.2 0.1 0.3 0.0 0.0
Standard Error 0 0 0 0 0 0
Median 0 0 0 0 0 0
Mode 0 0 0 0 0 0
Standard Deviation 0 1 0 1 0 0
Sample Variance 0 0 0 0 0 0
Kurtosis 42 6 35 8 206 null
Skewness 6 3 5 3 14 null
Range 3 2 3 4 1 0
Minimum 0 0 0 0 0 0
Maximum 3 2 3 4 1 0
Confidence Level(95.0%) 0.07 0.10 0.06 0.11 0.01 0.00
Observations 114 114 150 150 206 206
Pearson Correlation 0.39 0.09 #DIV/0!
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat -2.62 -3.54 1.00

P(T<=t) one-tall 0.00 0.00 0.16

t Critical one-tall 1.66 1.66 1.65

P(T<=t) two-tall 0.010 0.001 0.318

t Critical two-talil 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 94.
Summer Flounder

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2 3

Species Summer Fld. Summer Fld. Summer Fld.
Dredge Experimental Control Experimental Control Experimental Control
Total Count 53 73 47 75 2 4
% Difference in Count -27% -37% -50%

Fish Count/Scallop Bushel Catch Ratio 0.04 0.1 0.02 0.0 0.00 0.0
% Difference in Catch Ratio -34% -32% -55%

Mean 0.5 0.6 0.3 0.5 0.0 0.0
Standard Error 0 0 0 0 0 0
Median 0 0 0 0 0 0
Mode 0 0 0 0 0 0
Standard Deviation 1 1 1 1 0 0
Sample Variance 1 1 0 1 0 0
Kurtosis 11 3 6 6 206 48
Skewness 3 2 2 2 14 7
Range 6 5 4 5 2 1
Minimum 0 0 0 0 0 0
Maximum 6 5 4 5 2 1
Confidence Level(95.0%) 0.19 0.21 0.11 0.15 0.02 0.02
Observations 114 114 150 150 206 206
Pearson Correlation 0.50 0.27 0.50
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat -1.73 -2.30 -1.00

P(T<=t) one-tail 0.04 0.01 0.16

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 0.086 0.023 0.318

t Critical two-tail 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 95.
Fourspot Flounder

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2 3

Species Fourspot Flounder Fourspot Flounder Fourspot Flounder
Dredge Experimental Control Experimental Control Experimental Control
Total Count 403 465 596 1047 139 112
% Difference in Count -13% -43% 24%

Fish Count/Scallop Bushel Catch Ratio 0.30 0.4 0.28 0.4 0.10 0.1
% Difference in Catch Ratio -22% -38% 12%

Mean 3.5 4.1 4.0 7.0 0.7 0.5
Standard Error 0 0 0 0 0 0
Median 2 4 3 6 0 0
Mode 0 0 0 8 0 0
Standard Deviation 4 4 5 5 1 1
Sample Variance 13 13 25 27 1 1
Kurtosis 3 2 15 2 2 5
Skewness 2 1 3 1 2 2
Range 18 17 38 30 4 5
Minimum 0 0 0 0 0 0
Maximum 18 17 38 30 4 5
Confidence Level(95.0%) 0.68 0.68 0.81 0.84 0.13 0.11
Observations 114 114 150 150 206 206
Pearson Correlation 0.52 0.26 0.18
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat -1.62 -5.94 1.65

P(T<=t) one-tall 0.05 0.00 0.05

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 0.108 0.000 0.100

t Critical two-tail 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3
Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 96.

Grey Sole

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2 3

Species Grey Sole Grey Sole Grey Sole
Dredge Experimental Control Experimental Control Experimental Control
Total Count 374 400 15 33 48 38
% Difference in Count -6% -55% 26%

Fish Count/Scallop Bushel Catch Ratio 0.28 0.3 0.01 0.0 0.04 0.0
% Difference in Catch Ratio -15% -51% 14%

Mean 3.3 3.5 0.1 0.2 0.2 0.2
Standard Error 0 0 0 0 0 0
Median 2 3 0 0 0 0
Mode 0 0 0 0 0 0
Standard Deviation 4 4 1 1 1 1
Sample Variance 13 15 0 0 0 0
Kurtosis 2 4 54 15 14 24
Skewness 1 2 7 4 3 5
Range 17 21 5 4 4 5
Minimum 0 0 0 0 0 0
Maximum 17 21 5 4 4 5
Confidence Level(95.0%) 0.66 0.72 0.09 0.11 0.09 0.09
Observations 114 114 150 150 206 206
Pearson Correlation 0.72 0.65 0.36
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat -0.87 -2.77 0.94

P(T<=t) one-tail 0.19 0.00 0.18

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 0.384 0.006 0.350

t Critical two-tail 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 97.
American Plaice

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2

Species American Plaice American Plaice
Dredge Experimental Control Experimental Control
Total Count 64 88 12 9
% Difference in Count -27% 33%

Fish Count/Scallop Bushel Catch Ratio 0.05 0.1 0.01 0.0
% Difference in Catch Ratio -34% 45%

Mean 0.6 0.8 0.1 0.1
Standard Error 0 0 0 0
Median 0 0 0 0
Mode 0 0 0 0
Standard Deviation 2 2 1 0
Sample Variance 2 3 0 0
Kurtosis 11 4 119 53
Skewness 3 2 11 7
Range 8 7 8 3
Minimum 0 0 0 0
Maximum 8 7 8 3
Confidence Level(95.0%) 0.28 0.31 0.11 0.06
Observations 114 114 150 150
Pearson Correlation 0.76 0.66
Hypothesized Mean Difference 0 0

df 113 149

a 0.05 0.05

t Stat -2.03 0.47

P(T<=t) one-tail 0.02 0.32

t Critical one-tail 1.66 1.66

P(T<=t) two-tall 0.045 0.641

t Critical two-tail 1.98 1.98

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1
Dredge 2: Westport-2006-2, Celtic-2006-3
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Appendix Table 98.
Sand Dab

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2 3

Species Sand Dab Sand Dab Sand Dab
Dredge Experimental Control Experimental Control Experimental Control
Total Count 91 147 464 825 13 11
% Difference in Count -44% 18%

Fish Count/Scallop Bushel Catch Ratio 0.07 0.1 0.21 0.4 0.01 0.0
% Difference in Catch Ratio -44% -39% 6%

Mean 0.8 1.3 3.1 5.5 0.1 0.1
Standard Error 0 0 0 1 0 0
Median 0 0 0 1 0 0
Mode 0 0 0 0 0 0
Standard Deviation 2 4 6 10 0 0
Sample Variance 6 13 37 97 0 0
Kurtosis 18 11 14 11 27 34
Skewness 4 3 3 3 5 6
Range 16 20 42 63 2 2
Minimum 0 0 0 0 0 0
Maximum 16 20 42 63 2 2
Confidence Level(95.0%) 0.44 0.67 0.99 1.59 0.04 0.04
Observations 114 114 150 150 206 206
Pearson Correlation 0.84 0.79 0.94
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat -2.53 -4.71 1.42

P(T<=t) one-tall 0.01 0.00 0.08

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 0.013 0.000 0.158

t Critical two-tail 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 99.

Red Hake

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2 3

Species Red Hake Red Hake Red Hake
Dredge Experimental Control Experimental Control Experimental Control
Total Count 122 153 876 1026 10 19
% Difference in Count -20% -15% -47%

Fish Count/Scallop Bushel Catch Ratio 0.09 0.1 0.41 0.4 0.01 0.0
% Difference in Catch Ratio -28% -71% -53%

Mean 11 1.3 5.8 6.8 0.0 0.1
Standard Error 0 0 1 1 0 0
Median 0 1 0 2 0 0
Mode 0 0 0 0 0 0
Standard Deviation 2 2 15 13 0 0
Sample Variance 3 4 215 160 0 0
Kurtosis 12 2 12 10 36 17
Skewness 3 2 3 3 6 4
Range 12 8 84 72 2 2
Minimum 0 0 0 0 0 0
Maximum 12 8 84 72 2 2
Confidence Level(95.0%) 0.34 0.35 2.37 2.04 0.04 0.05
Observations 114 114 150 150 206 206
Pearson Correlation 0.27 0.82 0.55
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat -1.29 -1.45 -2.08

P(T<=t) one-tail 0.10 0.07 0.02

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 0.198 0.149 0.039

t Critical two-tail 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 100.

Experimental Dredge Number 1 2

Species Silver Hake Silver Hake Silver Hake
Dredge Experimental Control Experimental Control Experimental Control
Total Count 5 19 82 178 14 12
% Difference in Count -74% -54% 17%

Fish Count/Scallop Bushel Catch Ratio 0.00 0.0 0.04 0.1 0.01 0.0
% Difference in Catch Ratio -76% -50% 5%

Mean 0.0 0.2 0.5 1.2 0.1 0.1
Standard Error 0 0 0 0 0 0
Median 0 0 0 0 0 0
Mode 0 0 0 0 0 0
Standard Deviation 0 0 3 4 0 0
Sample Variance 0 0 12 13 0 0
Kurtosis 19 7 135 78 23 23
Skewness 5 3 11 8 5 5
Range 1 2 41 39 2 2
Minimum 0 0 0 0 0 0
Maximum 1 2 41 39 2 2
Confidence Level(95.0%) 0.04 0.08 0.55 0.59 0.04 0.03
Observations 114 114 150 150 206 206
Pearson Correlation 0.21 0.87 0.28
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat -2.95 -4.38 0.43

P(T<=t) one-tail 0.00 0.00 0.34

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 0.004 0.000 0.671

t Critical two-tail 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 101.

Sea Raven

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2
Species Sea Raven Sea Raven
Dredge Experimental  Control Kkperimenta Control
Total Count 32 36 23 35
% Difference in Count -11% -34%

Fish Count/Scallop Bushel Catch Ratio 0.02 0.0 0.01 0.0
% Difference in Catch Ratio -20% -29%

Mean 0.3 0.3 0.2 0.2
Standard Error 0 0 0 0
Median 0 0 0 0
Mode 0 0 0 0
Standard Deviation 1 1 1 1
Sample Variance 0 1 0 0
Kurtosis 11 8 21 15
Skewness 3 3 4 4
Range 4 4 4 4
Minimum 0 0 0 0
Maximum 4 4 4 4
Confidence Level(95.0%) 0.12 0.13 0.09 0.11
Observations 114 114 150 150
Pearson Correlation 0.32 0.38
Hypothesized Mean Difference 0 0

df 113 149

a 0.05 0.05

t Stat -0.47 -1.44

P(T<=t) one-tail 0.32 0.08

t Critical one-tail 1.66 1.66

P(T<=t) two-tall 0.639 0.152

t Critical two-tall 1.98 1.98

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1
Dredge 2: Westport-2006-2, Celtic-2006-3

184



Appendix Table 102.
Longhorn Sculpin

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number

1

2

Species

Longhorn Sculpin

Longhorn Sculpin

Dredge Experimental Control Experimental Control
Total Count 25 33 68 140
% Difference in Count -24% -51%

Fish Count/Scallop Bushel Catch Ratio 0.02 0.0 0.03 0.1
% Difference in Catch Ratio -32% -47%

Mean 0.2 0.3 0.5 0.9
Standard Error 0 0 0 0
Median 0 0 0 0
Mode 0 0 0 0
Standard Deviation 1 1 2 5
Sample Variance 1 1 3 21
Kurtosis 77 57 93 128
Skewness 8 7 9 11
Range 10 9 19 54
Minimum 0 0 0 0
Maximum 10 9 19 54
Confidence Level(95.0%) 0.19 0.18 0.28 0.73
Observations 114 114 150 150
Pearson Correlation 0.77 0.91
Hypothesized Mean Difference 0 0

df 113 149

a 0.05 0.05

t Stat -1.11 -1.93

P(T<=t) one-tail 0.13 0.03

t Critical one-tall 1.66 1.66

P(T<=t) two-tall 0.269 0.056

t Critical two-tail 1.98 1.98

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 103.

Sea Robin

Descriptive Statistics and t-Test: Paired Two Sampl e for Means
Experimental Dredge Number 3

Species Sea Robin
Dredge Experimental Control
Total Count 54 43
% Difference in Count 26%

Fish Count/Scallop Bushel Catch Ratio 0.04 0.0
% Difference in Catch Ratio 13%

Mean 0.3 0.2
Standard Error 0 0
Median 0 0
Mode 0 0
Standard Deviation 1 1
Sample Variance 0 0
Kurtosis 6 10
Skewness 3 3
Range 3 3
Minimum 0 0
Maximum 3 3
Confidence Level(95.0%) 0.08 0.08
Observations 206 206
Pearson Correlation 0.45
Hypothesized Mean Difference 0

df 205

a 0.05

t Stat 1.22

P(T<=t) one-tail 0.11

t Critical one-tail 1.65

P(T<=t) two-tail 0.222

t Critical two-tail 1.97

Dredge and Trips

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4,
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Appendix Table 104.

Lobster

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Experimental Dredge Number 1 2 3

Species Lobster Lobster Lobster
Dredge Experimental Control Experimental Control Experimental Control
Total Count 2 2 29 48 1 0
% Difference in Count 0% -40% #DIV/O!

Fish Count/Scallop Bushel Catch Ratio 0.00 0.0 0.01 0.0 0.00 0.0
% Difference in Catch Ratio -10% -34% #DIV/O!

Mean 0.0 0.0 0.2 0.3 0.0 0.0
Standard Error 0 0 0 0 0 0
Median 0 0 0 0 0 0
Mode 0 0 0 0 0 0
Standard Deviation 0 0 1 1 0 0
Sample Variance 0 0 0 1 0 0
Kurtosis 54 43 10 14 206 null
Skewness 7 7 3 3 14 null
Range 1 1 3 6 1 0
Minimum 0 0 0 0 0 0
Maximum 1 1 3 6 1 0
Confidence Level(95.0%) 0.02 0.03 0.09 0.14 0.01 0.00
Observations 114 114 150 150 206 206
Pearson Correlation 0.49 0.56 null
Hypothesized Mean Difference 0 0 0

df 113 149 205

a 0.05 0.05 0.05

t Stat 0.00 -2.14 1.00

P(T<=t) one-tall 0.50 0.02 0.16

t Critical one-tail 1.66 1.66 1.65

P(T<=t) two-tall 1.000 0.034 0.318

t Critical two-tail 1.98 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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Appendix Table 105.
Torpedo Ray

Descriptive Statistics and t-Test: Paired Two Sampl

Experimental Dredge Number

1

e for Means

2

3

Species

Torpedo Ray

Torpedo Ray

Torpedo Ray

Dredge Experimental Control Experimental Control
Total Count 2 3 1 3
% Difference in Count -33% -67%

Fish Count/Scallop Bushel Catch Ratio 0.00 0.0 0.00 0.0
% Difference in Catch Ratio -28% -70%

Mean 0.0 0.0 0.0 0.0
Standard Error 0 0 0 0
Median 0 0 0 0
Mode 0 0 0 0
Standard Deviation 0 0 0 0
Sample Variance 0 0 0 0
Kurtosis 72 47 206 65
Skewness 9 7 14 8
Range 1 1 1 1
Minimum 0 0 0 0
Maximum 1 1 1 1
Confidence Level(95.0%) 0.02 0.02 0.01 0.02
Observations 150 150 206 206
Pearson Correlation -0.02 -0.01
Hypothesized Mean Difference 0 0

df 149 205

a 0.05 0.05

t Stat -0.45 -1.00

P(T<=t) one-tail 0.33 0.16

t Critical one-tall 1.66 1.65

P(T<=t) two-tall 0.656 0.318

t Critical two-tail 1.98 1.97

Dredge and Trips

Dredge 1: Celtic-2006-1, Celtic-2006-2, Westport-2006-1

Dredge 2: Westport-2006-2, Celtic-2006-3

Dredge 3: Friendship-2007-2, Friendship-2007-3, Friendship-2007-4, Friendship-2007-5
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All Dredges

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Species hllop Bushels (all good tows| Scallop Bushels(obs tows) Skates Barndoor Skate Winter Skate
Dredge Experimental  Control Experimental Control Experimental C ontrol |Experimental Control Ekperimental Control
Total Count 11184 11213 5150 5067 27513 29601 777 948 601 754
% Difference in Count -0.3% 1.6% -7.1% -18.0% -20.3%

Fish Count/Scallop Bushel Catch Ratio 5.34 5.84 0.15 0.19 0.12 0.15
% Difference in Catch Ratio -9% -19% -22%

Mean 10.3 10.3 9.9 9.7 52.9 56.9 1.5 1.8 1.2 1.5
Standard Error 0 0 0 0 2 2 0 0 0 0
Median 8 7 8 8 45 48 0 0 0 0
Mode 3 3 3 3 31 33 0 0 0 0
Standard Deviation 11 11 10 9 36 39 3 3 3 3
Sample Variance 112 116 91 84 1318 1500 9 11 7 10
Kurtosis 16 14 16 12 3 2 9 11 27 28
Skewness 3 3 3 3 1 1 3 3 4 4
Range 100 100 85 75 250 227 19 25 23 30
Minimum 1 1 1 1 0 0 0 0 0 0
Maximum 100 100 85 75 250 227 19 25 23 30
Confidence Level(95.0%) 0.63 0.64 0.82 0.79 3.13 3.34 0.26 0.28 0.23 0.27
Observations 1087 1087 520 520 520 520 520 520 520 520
Pearson Correlation 0.95 0.94 0.72 0.75 0.59
Hypothesized Mean Difference 0 0 0 0 0

df 1086 519 519 519 519

a 0.05 0.05 0.05 0.05 0.05

t Stat -0.26 1.14 -3.27 -3.39 -2.57

P(T<=t) one-tail 0.40 0.13 0.00 0.00 0.01

t Critical one-tail 1.65 1.65 1.65 1.65 1.65

P(T<=t) two-tail 0.791 0.254 0.001 0.001 0.011

t Critical two-tail 1.96 1.96 1.96 1.96 1.96
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Appendix Table 106.

All Dredges

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Species Monk Summer Fld. Grey Sole Yellowtail Fld. Winter FId.
Dredge Experimental  Control Experimental Control Experimental C ontrol |Experimental Control Ekperimental Control
Total Count 5577 5609 111 161 464 493 2792 5811 22 67
% Difference in Count -0.6% -31.1% -5.9% -52.0% -67.2%

Fish Count/Scallop Bushel Catch Ratio 1.08 1.11 0.02 0.03 0.09 0.10 0.54 1.15 0.00 0.01
% Difference in Catch Ratio -2% -32% -7% -53% -68%

Mean 10.7 10.8 0.2 0.3 0.9 0.9 5.4 11.2 0.0 0.1
Standard Error 1 1 0 0 0 0 1 1 0 0
Median 7 7 0 0 0 0 0 0 0 0
Mode 1 1 0 0 0 0 0 0 0 0
Standard Deviation 12 12 1 1 2 2 15 27 0 0
Sample Variance 146 151 0 1 5 6 220 747 0 0
Kurtosis 8 6 26 11 15 20 26 17 74 20
Skewness 2 2 4 3 3 4 5 4 8 4
Range 91 76 6 5 17 21 133 210 3 4
Minimum 0 0 0 0 0 0 0 0 0 0
Maximum 91 76 6 5 17 21 133 210 3 4
Confidence Level(95.0%) 1.04 1.06 0.06 0.07 0.19 0.20 1.28 2.36 0.02 0.04
Observations 520 520 520 520 520 520 520 520 520 520
Pearson Correlation 0.87 0.35 0.80 0.81 0.23
Hypothesized Mean Difference 0 0 0 0 0

df 519 519 519 519 519

a 0.05 0.05 0.05 0.05 0.05

t Stat -0.23 -2.62 -0.88 -7.54 -4.19

P(T<=t) one-tail 0.41 0.00 0.19 0.00 0.00

t Critical one-tail 1.65 1.65 1.65 1.65 1.65

P(T<=t) two-tail 0.820 0.009 0.380 0.000 0.000

t Critical two-tail 1.96 1.96 1.96 1.96 1.96
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Appendix Table 107.

All Dredges

Descriptive Statistics and t-Test: Paired Two Sampl

e for Means

Species Fourspot Fld. Sand Dab Am. Plaice Sea Raven Longhorn Sculpin
Dredge Experimental  Control Experimental Control Experimental C ontrol |Experimental Control Ekperimental Control
Total Count 1264 1690 567 984 76 97 55 71 93 173
% Difference in Count -25.2% -42.4% -21.6% -22.5% -46.2%

Fish Count/Scallop Bushel Catch Ratio 0.25 0.33 0.11 0.19 0.01 0.02 0.01 0.01 0.02 0.03
% Difference in Catch Ratio -26% -43% -23% -24% -47%

Mean 2.4 3.3 11 1.9 0.1 0.2 0.1 0.1 0.2 0.3
Standard Error 0 0 0 0 0 0 0 0 0 0
Median 1 1 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0 0 0
Standard Deviation 4 4 4 6 1 1 0 1 1 3
Sample Variance 13 19 14 36 1 1 0 0 1 6
Kurtosis 21 5 43 37 56 31 33 25 212 409
Skewness 3 2 6 5 7 5 5 5 13 19
Range 38 30 42 63 8 7 4 4 19 54
Minimum 0 0 0 0 0 0 0 0 0 0
Maximum 38 30 42 63 8 7 4 4 19 54
Confidence Level(95.0%) 0.32 0.37 0.32 0.52 0.07 0.07 0.04 0.04 0.09 0.22
Observations 520 520 520 520 520 520 520 520 520 520
Pearson Correlation 0.47 0.82 0.75 0.40 0.86
Hypothesized Mean Difference 0 0 0 0 0

df 519 519 519 519 519

a 0.05 0.05 0.05 0.05 0.05

t Stat -4.51 -5.02 -1.55 -1.34 -2.09

P(T<=t) one-tail 0.00 0.00 0.06 0.09 0.02

t Critical one-tail 1.65 1.65 1.65 1.65 1.65

P(T<=t) two-tall 0.000 0.000 0.123 0.180 0.037

t Critical two-tail 1.96 1.96 1.96 1.96 1.96
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Appendix Table 108.

All Dredges

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Species Red Hake Silver Hake Cod Haddock Torpedo Ray
Dredge Experimental  Control Experimental Control EXperimental C ontrol |Experimental Control Ekperimental Control
Total Count 1008 1198 101 209 1 4 19 17 5 6
% Difference in Count -15.9% -51.7% -75.0% 11.8% -16.7%

Fish Count/Scallop Bushel Catch Ratio 0.20 0.24 0.02 0.04 0.00 0.00 0.00 0.00 0.00 0.00
% Difference in Catch Ratio -17% -52% -75% 10% -18%

Mean 1.9 2.3 0.2 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Standard Error 0 0 0 0 0 0 0 0 0 0
Median 0 0 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0 0 0
Standard Deviation 8 7 2 2 0 0 0 0 0 0
Sample Variance 69 55 3 4 0 0 0 0 0 0
Kurtosis 51 39 455 252 520 126 113 129 100 82
Skewness 7 6 21 14 23 11 10 10 10 9
Range 84 72 41 39 1 1 4 4 1 1
Minimum 0 0 0 0 0 0 0 0 0 0
Maximum 84 72 41 39 1 1 4 4 1 1
Confidence Level(95.0%) 0.71 0.64 0.16 0.18 0.00 0.01 0.02 0.02 0.01 0.01
Observations 520 520 520 520 520 520 520 520 520 520
Pearson Correlation 0.83 0.86 0.00 0.44 -0.01
Hypothesized Mean Difference 0 0 0 0 0

df 519 519 519 519 519

a 0.05 0.05 0.05 0.05 0.05

t Stat -1.79 -4.55 -1.34 0.31 -0.30

P(T<=t) one-tail 0.04 0.00 0.09 0.38 0.38

t Critical one-tail 1.65 1.65 1.65 1.65 1.65

P(T<=t) two-tail 0.075 0.000 0.180 0.758 0.763

t Critical two-tail 1.96 1.96 1.96 1.96 1.96
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Appendix Table 109.

All Dredges

Descriptive Statistics and t-Test: Paired Two Sampl e for Means

Species Ocean Pout American Lobster Spiny Dogfish Sea Robin

Dredge Experimental  Control Experimental Control E)perimental C ontrol |Experimental Control
Total Count 0 1 32 50 33 45 54 43
% Difference in Count -100.0% -36.0% -26.7% 25.6%

Fish Count/Scallop Bushel Catch Ratio 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
% Difference in Catch Ratio -100% -37% -28% 24%

Mean 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Standard Error 0 0 0 0 0 0 0 0
Median 0 0 0 0 0 0 0 0
Mode 0 0 0 0 0 0 0 0
Standard Deviation 0 0 0 0 0 0 0 0
Sample Variance 0 0 0 0 0 0 0 0
Kurtosis #DIV/0! 520 41 55 44 115 22 32
Skewness #DIV/0! 23 6 7 6 9 5 5
Range 0 1 3 6 3 7 3 3
Minimum 0 0 0 0 0 0 0 0
Maximum 0 1 3 6 3 7 3 3
Confidence Level(95.0%) 0.00 0.00 0.03 0.04 0.03 0.04 0.03 0.03
Observations 520 520 520 520 520 520 520 520
Pearson Correlation #DIV/0! 0.58 0.53 0.50
Hypothesized Mean Difference 0 0 0 0

df 519 519 519 519

a

t Stat -1.00 -1.97 -1.34 1.22

P(T<=t) one-tall 0.16 0.02 0.09 0.11

t Critical one-tail 1.65 1.65 1.65 1.65

P(T<=t) two-tail 0.318 0.049 0.180 0.222

t Critical two-tail 1.96 1.96 1.96 1.96

Appendix Table 110.
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Appendix 111.
Notes on Friendship-2007-2 turtle interaction:

Crew member Joe P. first withnessed and reportethti@ental take of a loggerhead turtle in the feamh
the control dredge during the haul back of tow 1Ide was standing at the rail along side the gallomw
the port side ready to hook the control dredgeanpdtrieval and dumping. The scientist was in the
wheel house recording tow data when the dredge cgmBoth the experimental and New Bedford
dredges had turtle chains on as required by NMFSpermit to fish without turtle chains had not been
issued for this trip. No tags were seen on thenahinor were any placed on the animal by the crew.
Seas were calm with sunny skies.

Joe initially mistook the turtle as rock caughtvbetn the bail bars. The dredge came up to theelvess
backwards with pressure plate hard against the\diken the dredge came up alongside, the turtle was
positioned in the control dredge’s frame so trehegad was towards the boat. The turtle was wedged
between the 2nd and 3rd bail bars and hard aghiegiressure plate. Joe witnessed the turtle cuhe
of the water briefly as the dredge came up to #Hilogs alongside the boat approximately?2 ft. anckba
down just below the water line. The turtle was westignto the frame right along its midsection (the
thickest part of the animal). The turtle remainedhie same position in the dredge until it was &mtigut
by the action of hitting it's head against the sifithe boat and the up and down motion of the gleeas
the bullring hit the block. The turtle was freedrh the dredge immediately as it was being subnterge
back into the water. Once freed from the dredgetitle began to slowly swim at the surface, afvam
the boat. The boat was also drifting away fromahenal. Joe realized it was a turtle at this pamd
called for the scientist. The scientist withesard took photos of the turtle as it moved away fthen
vessel.

The scientist and crew witnessed the turtle blegeghofusely from the top of its head. The turtleswa
conscious and moving both it's head and flippersiduhe entire time that it was within sight. N@cks
were observed in the turtle’s carapace. There Waneacles down the mid line of the turtle’s
orange/brown carapace. The crew member estimaéeanimal’s length to be approximately 4 feet long.
The turtle appeared to be moving its head up tathrdout was never observed diving. During thiseti
both dredges were brought onboard and dumped c&ith as normal. The turtle was never boated or
observed to be in the bag of the dredge.

After the dredges were brought onboard, the vesdsamed by the turtle once. More photos and video
were taken as we passed by. The dredges wera¢hent again once the turtle had moved out oftsigh
Once the turtle was out of sight it was not seeairag It was last seen swimming at the surface.e Th
turtle was active during the 7 minutes of time ihatas observed after leaving the dredge. Thehcat
was sampled and fishing resumed as normal.

GPS data (position, speed and, heading) was ocetlestery 2 seconds by the NEFSC'’s electronic
logbook during the tow. Unfortunately no temperatioggers were deployed on the dredges during this
trip. The vessel had been towing east with one during the tow. The tow occurred in close
proximity to the northeast boundary corner of thepBant Trunk Area. There were approximately 11
other scallop vessels were seen on the radar gshithin 12 nautical miles of our boat during tivee of

the take. Five of those vessels were within trepBant Trunk area. Photos and additional inforonati
are available upon request.
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Appendix 112.

F/V Celtic’'s Gear Configuration:

Diamonds: 14x14

Bag: 10x40

Apron: 7x40

Sides: 6x17

Skirt: 3x40

10" twine top: 8.5x60, 2:1
Sweep: 125

Two links for each ring
Dumping chain: 98 links
Belly: 12x40

Chaffing gear used on belly between every space

F/V Westport's Gear Configuration:

Diamonds: 14x14

Bag: 9x40

Apron: 13x40

Sides: 5x17,17,15,14,13
Skirt: 2x30

10" twine top: 8.5x60, 2:1
Sweep: 121
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Appendix 113.

Description of materials used in experimental dredg design

Cutting bar: 2" x 3" solid steel bar at 45 degregla place in front of the pressure plate

Struts 5/8" x 3" steel plate cut 24" long with eutits at each end to fit and a

Main frame

Turtle chain plate
Pressure plate

Skirt attachment bar
Main bale bar

Heel plate
of shoe

Bullring:
Center bar:

Lifting bar:

tapered leading edge. Thyleanof the struts is 45 degrees.

5/8” x 3" steel plate

5/8” x 3" w/1” holes on 12" ders; plate welded to rear of cutting bar
3/8” x 8" steel plate

3/4” round stock; passes tjincwles in struts

2 1/2” round bar

1/2" x 3" x 11"; welded to shoe; alsovers the 2 1/2 “ ears at rear

1 1/2” round bar formed to circle of &D.
2" x 3" steel bar

1 1/4” round bar; attached to topcaiter bar
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