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The Testing of a Turtle Excluder Dredge for the Sea Scallop Fishery

Abstract


This project tested a new concept for construction of a New Bedford style sea scallop dredge frame to a) keep turtles from snagging on top of the dredge frame and b) to prevent a turtle from getting trapped under the dredge bale. The project was performed in a number of phases. The first phase designed and fabricated a prototype dredge frame designed to act as a wedge and guide turtles over the top of the dredge. The frame underwent a trial off Panama City, Florida in 2005 using divers, fiberglass turtles and turtle carcasses. The prototype was then field tested and filmed on commercial vessels operating out of Barnegat Light, New Jersey. The dredge design was modified and again tested in 2006 as in 2005. Additional modifications were made and extensive field tests on commercial trips were conducted in 2007.  

Introduction

Methodology

Field Operations
Three commercial scallop trips were used during the summer of 2007 to test the turtle excluder dredge at sea. A different fishing vessel was used during each trip.  These vessels were the Diligence, Celtic, and Westport.   One trip, Diligence-2007-2, was made to Georges Bank in Closed Area I during the summer months.  The remaining two trips, Westport-2007-2 and Celtic-2007-3, were completed in the Mid Atlantic Bight within the Elephant Trunk Closed Area both during the fall.  No turtle chains were used on any of the dredges fished.
A total of 275 quantifiable paired tows were conducted during these trips.  A scientist onboard sampled the catch of 174 (63%) of the successful tows. A list summarizing the trips made is provided in Table # below. A brief description of each trip follows.
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Diligence-2007-2

Cletic-2007-6

F/V Celtic

LOA Permit Number:  410146
Date Sailed:  Monday 11/5/2007

Port Sailed: New Bedford

Date Landed: Tuesday 11/13/2007

Port Landed: New Bedford

Dealer: Eastern Fisheries

9 DAS

Target RSA: 20,740 lbs.

Area: Elephant Trunk

Observers: Matt W., Tim W.

Captain: Paul D.

Mate: Tim Q.

Crew:  Anthony, Joe, John, Pat, Jim

7 Days Fishing

109 Total Tows

60 Observed Tows

Trip Goal: Compare two turtle dredge designs, one with teeth and one without teeth, to see if there is a significant difference on scallop catch and fish bycatch.
Gear used:  

Dredge Frame: 2 final turtle dredge frame designs.  Frames were basically identical with the test feature of 1“round stock hardened steel placed flush to the cutting bar (teeth) and overlapping and extending from each strut on the frame.  This was designated dredge A and was fished on the port side throughout the trip.  Dredge B was the same dredge design without teeth and was fished on the starboard side throughout the trip.  

Dredge A = turtle dredge WITH teeth. (port side)

Dredge B = turtle dredge WITHOUT teeth (starboard side)

Dredge Bag:

Both bags used are identically set up and regularly used by the F/V Celtic.  Both bags used during this trip were made of new gear.  

New twine tops that measured 11 inches before use.  The twine top was hung 2:1.  

Monday 11/5/07

We caught the 2:15 bridge and started steaming to fishing grounds.  Rough weather was blowing against us; slowing our progress and making difficult to do anything (including sleep).  

Tuesday 11/6/07 

We continued steaming to fishing grounds. It took about 32 hours to reach the spot where the captain wanted to start fishing. Started fishing at 21:40. The port side had the dredge with teeth (dredge A) and the starboard had the dredge without teeth (dredge B).The starboard dredge’s twine top hung up on the frame chains during the first tow, so we went to bed to get a fresh start and regular watch schedule in the morning. We plan on letting the crew load up and work at night and for us to sample tows during daylight hours (5:30 – 6:30).  We would eat dinner with the crew when they got off watch in the evening. The captain or mate will record data on the bridge log throughout the trip.  There are several Eastern Fisheries vessels fishing in the general area.  No gear damage or changes were made during day one of fishing.

Wednesday 11/7/07
We started sampling today.  Although, only two tows were sampled for fish by the end of our watch.  There were two tows with twine top hang ups that were not sampled.  The crew kicked over fish on two tows and there were several “accidentally” large tows that were not sampled.  There were not many fish to sample in any of the tows during the day.  The larger tows had smaller scallops than the captain was looking for so we moved away from that area to more shoal water to the west. For most of the day we were fishing toward the northwest corner of the Elephant Truck Area. We were doing straight 20 to 40 minute tows in 22 fathoms of water.  Catch sizes ranged from 8 to 40 bushels.  The gear was not changed or damaged during our watch.  There was some trouble with the twine top hanging up on either the frame chains or teeth.  The crew was also having trouble getting the scallops out of the front corners of both bags.  Approximately 1 bushel of scallops would get caught in each corner while the bag was being dumped.  The bag would get pinched during dumping and the crew could not shake the scallops out.  The dredge was lifted jerked up and down in attempt to get the scallops out of the bag, resulting in more of the scallops on deck to be crushed.  The scallops in this area seem to have thinner shells and are easily crushed.  The captain also commented that the scallop meat volume was ~20% less than it was in March.  Although in March there were more non-marketable orange scallops.  76 bags weighing approximately 50 lbs. were put in the hold by the last watch of 11/7/07.  We are well behind our target of sampling 10 tows/day; needed to reach our goal of 60 tows sampled by the end of the trip.  No gear changes or damage occurred during day 2 of fishing.

Thursday 11/8/07

Today we tried to catch up with the number of tows sampled by doing shorter tows. This was somewhat of an annoyance to the crew since they had to handle gear more often. Luckily the weather was fair, allowing us to get some good sampling done.  We also did a longer watch several hours into the night.  There was noticeably more fish bycatch during the night tows.  We got 13 tows sampled during our watch which brought us up to a total of 15.  The crew kicked fish over on two tows which then could not be sampled.  I spoke with the crew and it will not happen again.  We are still not seeing much for fish bycatch in either dredge.  Species that we have been seeing regularly include:  fluke, clearnose skate, little skate, sea robin.  The trash usually consists primarily of sponge and crushed scallops.  Some old oyster shells are showing up in the catch (seems to be more in dredge B). We have also occasionally found small black sea bass, small scup, and sand dabs. We did approximately 20 minute long straight tows in an area to the west of where we fished yesterday.  The F/V Challenge was fishing in the same area during most of the day.  The captain, Charlie Quinn, is using a 13’ version of the turtle dredge and a 13’ standard New Bedford dredge.  He is also keeping records of scallop catch from both dredges.  None of our gear was changed or damaged on day 3 of fishing.  86 bags of scallops were put in the on 11/8.

Friday 11/9/07

Today is rainy and cold.  Since no noticeable difference has been observed in the scallop size frequency, we limited out scallop measuring today.  Since the weather is rougher, we are doing turns before hauling back.  We had sampled 12 tows by the end of the day and filled 87 bags of scallops.  It was noted that dredge B seemed to be shinning higher up on the frame than dredge A.  It might be digging into the bottom more.  There hasn’t been a readily noticeable difference in scallop catch nor bycatch in either dredge. The fishing gear was not changed or damaged during day 4 of fishing.

Saturday 11/10/07

The weather is rougher today.  By the end of the day we had ~30 hours to do 25 tows to reach the target of 60 sampled tows.  Tim and I broke watches so that all tows for the rest of the trip could be sampled.  I stayed up for another watch and Tim got up at 0:00 to cover the night watch. The captain commented that the scallops in this area seem to have heavier shells than any other he has seen.  The scallops are clean, not with the black on the shells that the thinner ones to the east had. Some of the crew has starting to get “the grip”, which might be resulting from shucking the heavier shells. No gear was changed or damaged during the 5th day of fishing.

Sunday 11/11/07

We have caught up to where we need to be as far as sampling and the weather is once again fair.  Since we have approximately 10 tows left and there has not been a difference in catch, I asked the crew to cut off the frame chains on dredge B.  This occurred between tow 95 and 96.  Dredge B was picked for the modification since it was probably closer to the final dredge design, thus would be of more interest in comparing to future tests.  It was noted that dredge B had tighter chains (one less link) than dredge A. Tow 96 (the first without the frame chains on dredge B) had larger difference in scallop catch than any previous successful tow.  Dredge A had 11.5 bushels and dredge B had 18 bushels.  There was also more fish bycatch and trash in dredge B.  This trend continued for most of the remaining tows. We were also occasionally catching puffer fish in dredge A.  Other than the frame chains being cut off dredge B, there was no damage or change in the fishing gear during day 6 of fishing. 

Monday 11/12/07

Steamed home

Tuesday 11/13/07

Offloaded scallops at Eastern Fisheries
Westport-2007-2

Westport-2007-2
TRIP NOTES
F/V Westport
LOA Permit Number:  410249
Date Sailed:  Tuesday 11/20/2007
Port Sailed: New Bedford

Date Landed: Thursday 11/29/2007
Port Landed: New Bedford

Dealer: Whaling City Seafood Auction
10 DAS

Target RSA: 20,739 lbs.

Area: Elephant Trunk

Observers: Matt W.
Captain: Eddie Welch
Mate: Nate
Crew:  Foggy, Shane, Shane, Jim, Tom
8 Days Fishing

100 Total Tows

62 Observed Good Tows
4 Observed Bad Tows
Trip Goal: Compare two different dredge bag gear set up; explore possible dredge modifications for bycatch reduction; explore affects of scope and speed combination variables on catch.
Gear used:  

Dredge Frame: 2 final turtle dredge frame designs.  Frames were basically identical with the test feature of 1“round stock hardened steel placed flush to the cutting bar (teeth) and overlapping and extending from each strut on the frame.  This was designated dredge A and was fished on the starboard side throughout the trip.  Dredge B was the same dredge design without teeth and was fished on the port side throughout the trip.  Both of these dredge frames were used previously on Celtic-2007-6, and were labeled the same.

Dredge A was set up with a dredge bag configuration used regularly by the F/V Westport.  Dredge B was set up with a bag configuration used regularly by the F/V Celtic.  Crew on the Westport set up all gear and used old gear from the Westport to match the Celtic’s configuration.
Dredge A = turtle dredge frame WITH teeth. F/V Westport’s bag  

           configuration. (starboard side)
Dredge B = turtle dredge frame WITHOUT teeth.  F/V Celtic’s bag  

           configuration(port side)

Dredge A’s bag configuration:

All metal sections of the bag were old used gear from the F/V Westport.  Gear was “loose” from use all season. There were also several hangers that were cut off during the trip.  

Diamonds: 14x14 

Bag: 9x40
Apron: 13x40
Sides: 5x 17,17,15,14,13
Skirt: 2x30
10" twine top: 8.5x60, 2:1 
Sweep: 121 large links 

One center rock chain and one tickler chain were used throughout trip.

The twine top was old, not new as dredge B’s was.

Dredge B’s bag configuration:

Diamonds: 14x14

Bag: 10x40

Apron: 7x40

Sides: 6x17

Skirt: 3x40

10" twine top: 8.5x60

Sweep: 125
Two links for each ring
Dumping chain: 98 links

Belly: 12x40
All metal sections of the bag were old used gear from the F/V Westport.  Gear was “loose” and used all season.

Brand new twine top was used on this bag.

No cookies were used on the side of bag as on the F/V Celtic.

No turtle chains were used during the trip.

One center rock chain and one tickler chain were used throughout trip.

All exploratory gear modifications were made to this dredge frame and bag. 

Started Steaming at 10:15 on 11/20/2007

Frame chains on dredge B were replaced after having been removed during Celtic-2007-6.

Have the GPS software logging postions, speed, heading, and effort number every 10 seconds.  An average speed during each tow can be calculated after the trip.  There is a temperature logger on dredge B that is polling every 16 seconds for most of trip.

After settling into a area to fish, we plan on rotating threw a set of towing variables testing the effects of speed and scope.  We will tow straight in one direction at 3.8 knots and 3:1 port, 4:1 starboard.  Then back down the tow path at 4.3 knots 4:1 port, 3:1 starboard. Then back up 3.8 knots 4:1 starboard, 3:1 port and back down again at 4.3 knots with 4:1 port and 3:1 starboard.

We will try to do ~1 hour tows.  I will work the captains watch for the entire trip, sampling every good tow with the goal of getting at least 60 tows sampled.

Started fishing at 14:00 on 11/21/2007

Towing south to the same area that was fishing during Celtic-2007-6.

Fair weather (2-3 ft seas) today, but expecting a gale tomorrow.

I am logging each tow with the GPS software.

The crew has been having a hard time setting the dredges.  They are not used to flaring the dredges, so there is some learning curve to be overcome.  They are setting one dredge (usually the starboard) first, then setting the second. So there is a few minute time lag between each dredge being set. 

We started fishing ½ way through the watch, so only a few tows were sampled.  There were also a couple of bad tows that were not sampled.

The crew had a hard time dumping the port dredge.  The scallops in the twine top kept sagging over the frame.  (see photo)  Captains says this is happening because the apron or twine top is too long. Scallops were also getting caught in the forward corners of dredge B (similar to Celtic-2007-2).  Captains says this is because the sweep is too tight (too short) and causing the bag to pinch during dumping.  Bag specs given by the Celtic was for 125 links in the sweep, although I remember a crew member telling me during the trip it was 127 links. 

[image: image1.emf]Trip ID Vessel Name Observer Date Sailed Date Landed Area Trip Type

TowsObserved TowsExperimental Dredge Design Tested

Control Dredge Turtle Chains

Diligence-2007-2 Diligence Ron/Matt 8/20/2007 8/27/2007 CA I RSA Collection 93 54

Experimental Dredge with large turtle guards Standard 15' New Bedford

No

Celtic-2007-6 Celtic Matt/Patrick 11/5/2007 11/13/2007 Elephant Trunk RSA Collection 82 60

Experimental Dredge w/ turtle guards Experimental Dredge without turtle guards

No

Westport-2007-2 Westport Matt 11/20/2007 11/29/2007 Elephant Trunk RSA Collection 100 60

Experimental Dredge w/ turtle guards & with 

Westport gear configuration

Experimental Dredge without turtle guards 

& with Celtic's gear configuration No


11/22/2007

Tows 11 and 12 were no good.

Dredge B doesn’t seem to be fishing right.  The crew did some gear work to dredge B, (“loosened the corners up a bit”). 

Weather has been crappy.

We are not fishing the variable routine yet.  The captains wants to get dredge B fishing right, look around for scallops, and wait for the weather to calm down.

Big piles of monkey dung.  Monkey dung is getting caught on both frames, which might be clogging the frame windows.

11/23/2007

Weather improving.  

Scallop catch seems to be erratic.

Crew is still having a hard time dumping.

Between tow 28 and 29 the Chains were cut off the right side of dredge B’s bag.  This was to see if it helped making the dumping easier.  In doing so it essentially created a window on the side of the bag, which was going to be one of our exploratory tests anyway.  I was not immediately aware that the crew had done this.  

Once I found out I asked for them to cut off the chains on the other sides of dredge B as well.    This was down after tow 50.  So there is just one chain (the top chain) holding the side piece to the dredge frame.

Mate mentioned that the new dredge is good in that the main wire doesn’t get caught up on the corner of frame while on deck as sometimes happens with the old dredge.  

11/26/2007

Cut the frame chains off of dredge B between tows 72 and 73.  45 good tows had been sampled with the chains on.  

Have not done the sampling routine yet and there is supposed to be bad weather tomorrow.

Mate had a tow with a load of really small seed (dust).

Captains says to use trawlex chain for the Celtic’s skirt instead of rings.  This will make dumping easier without reducing catch.

11/28/2007

Last watch and it is really crappy out.

We put windows in the forward corners of dredge B’s twine top.  Captain did not want to cut the twine top (costs $500) so we unraveled it from the chain bag and folded it back.  Unraveled 3 rings across (10 meshes) and 3 rings deep.  

No immediately noticeable difference in the bycatch.

We never did the towing variable test routine.  Captain was not into it for this trip because of weather, new gear, new setting method, and was under pressure to get 60 tows sampled.  
Results

Data for each trip were compiled and summarized by experimental dredge as well as by species caught.  These summaries can be found in appendix # thru #. A breakdown of length frequency data collected for bycatch species for each trip is provided in appendix#-#. A brief discussion of quantitative and qualitative results of each trip follows. 
Diligence-2007-2

A total of 93 successful paired tows were made using the experimental dredge and standard New Bedford Dredge.  Of those 54 were observed and sampled, representing 58% of all good tows conducted.  

The first 35 tows were completed without modifications to either dredge. A total of 20 of the 35 tows were sampled. During these tows, the experimental dredge caught 14% more scallops than the standard dredge while reducing skate catch by %12, yellowtail flounder by 24%, and winter flounder by 35%.  No bycatch levels were significantly increased for any species in the experimental dredge.  

After tow 35 the sides and bags were switched.  The experimental dredge, which had been fishing on the starboard side, was moved to the port and fished with the bag that had been attached to the standard dredge.  In this arrangement the experimental dredge did not catch a significantly different amount of scallops relative to the standard dredge. The only species that was caught at a significantly different level between the dredge dredges was a of 37% reduction of winter flounder in the experimental dredge.  A total of 13 tows were conducted before additional modifications were made.

A total of 59 tows were completed and 33 sampled before significant modifications were applied.  During the first 59 tows, the experimental dredge was found to have caught 10% more scallops while reducing yellowtail bycatch 21% winter flounder by 36%, and sand dab by 73%.  Counts of other bycatch species were not found to be statistically different.

The first major modification, drop chains, was added after tow 63.  The results from these 18 tows were similar to the previous 59.  The experimental dredge caught 10% more scallops while reducing bycatch.  One significant difference found during tows with the drop chains was a reduction of fourspot flounder in the experimental dredge by 35%.

A second gear modification was tested during the last 16 tows.  During these final tows, three large holes were cut in the aft section of the experimental dredge’s twine top. Ten tows were sampled while the experimental dredge’s twine top had these holes. This resulted in the experimental dredge catching approximately the same amount of scallops as the standard dredge (thus a 10% reduction from the previous 82 tows).  The amount of trash (i.e. bottom material such as shells, rock, sponge, sand dollars) was reduced by 35% when compared to the standard dredge.  Winter flounder were reduced by 44% and summer flounder by 90% relative to the standard dredge. Counts of all other fish species landed during these tows were reduced by a large amount, although not enough tows were sampled to prove a difference statistically.  
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