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Executive Summary

This project focused on developing the methodologies of using a Remotely Operated
Vehicle (ROV) as a research tool for observing behavior of loggerhead sea turtles, Carretta
carreta, on foraging grounds off the Mid-Atlantic coastline. The project spent 16 days at sea
during three trips; a preliminary testing trip and two research trips. The research trips focused on
scallop grounds with water depths of 50-80 meters, during the months of September (2007) and
June (2008), when and where turtles are known to be present. Work included placing video
cameras on scallop dredges, using an ROV to search for turtles and to follow turtles once located,
and using an ROV to observe behind an actively fishing scallop vessel both in the water column
and in the dredge track.

During the two research trips we sighted 71 loggerhead sea turtles and 2 leatherback sea
turtles. All the turtles were first observed on the surface or within 5 meters of the surface. During
the June 2008 trip we were able to follow fifteen loggerhead turtles with the ROV for periods of
time ranging from 2 minutes to over 8 hours. We observed a number of turtles feeding on jelly fish,
we observed one turtle avoid a shark, and observed one turtle swim from the surface to the sea
floor (depth of 60 meters). We collected extensive data on the time interval between breaths on 6
turtles. We also observed sharks and tuna feeding behind the scallop vessel as it discarded. We
collected over 20 hours of sea floor video observing the behavior of benthic species including
skate, squid, flounder, crab, sand dollars, and sand lance. We documented the association of larger
juvenile loggerheads (>50 cm) with Sargassum weed mats.

Key observations regarding loggerheads related to dredge interaction include a) they spend
considerable time just under the surface, b) they are feeding extensively on jelly fish within the top
10 meters of the surface, c) they do make short excursions to the seafloor through a significant
temperature gradient, and d) they turn their carapace towards a potential threat.



1. INTRODUCTION
1.1 Project Description

This original project plan was to 1) identify the mechanisms that cause scallop dredges to
take sea turtles during all phases of fishing operations; 2) identify and test methods and
technologies for locating sea turtles on the fishing grounds; and 3) test of a new dredge frame
design to reduce or eliminate the threat of benthic interactions with sea turtles that may result in
capture or injury.

Initially we planned to place self-contained video cameras and recorders on commercially
fished scallop dredges in the Mid-Atlantic area during the known periods of turtle interactions.
Two dredges were to be towed simultaneously, one as a control and one with a new frame design.
The fishing characteristics and catch rates of various species encountered were to be compared
between the two dredges. In addition, side scan sonar was to be tested to determine its feasibility
as a way to locate turtles in the water column.

The project made a determination before field work got underway based on other ongoing
research, that we were approaching the problem from the wrong perspective. The main task is to
observe sea turtle- scallop dredge interactions to see how, where, and why they occur. We were
approaching the problem from the perspective of the sea scallop dredge by mounting cameras on
dredges and trying to observe a very rare event; a turtle-dredge interaction. We decided to
approach from a different perspective; that of understanding the sea turtle behavior. We chose an
ROV to be the vehicle for our cameras but ran into operational difficulties in trying to track the sea
turtles on our first ROV trip in September 2007. We did collect a lot of information on turtle spatial
distribution but not on their behavior and location within the water column. After our September
2007 trip we evaluated the difficulties we encountered and came up with some solutions. The June
2008 trip was very successful in observing turtles in the water column.

Presently it is not understood what interaction, if any, occurs when turtles encounter
chain-equipped dredges or whether the noise of the chains is creating an avoidance behavior.
Vessels fishing on dense beds of scallops may discard scallop viscera remains concentrated in a
relatively small area, which may attract turtles. In short, there are many unanswered questions
regarding sea turtle behavior and interactions with scallop dredges equipped with chain mats. It
was the intent of this project to continue to investigate the behavior of sea turtles around scallop
dredges and in areas where scalloping has recently occurred. This investigation used underwater
cameras and a Remotely Operated Vehicle (ROV) to try to visually identify sea turtle behaviors in
situ and also around scallop gear.

1.2 Background

In response to increasing numbers of sea turtle interactions observed by the sea scallop
industry and subsequently corroborated by NMFS observers, a series of 15 experimental cruises
were carried out during the summer and early fall of 2003 on the continental shelf waters of the
mid-Atlantic Bight (Dupaul et al, 2006). These cruises demonstrated that a simple modification to
the standard sea scallop dredge was effective in eliminating the incidence of sea turtle bycatch
without substantial associated reductions in the capture of the target species.



The modification, a chain mat that physically excludes turtles, did not catch a turtles in
over 2400 hauls, while the standard dredge caught seven loggerhead sea turtles. An issue was
raised after the study about how the turtles interact with the scallop dredge. After the prior study,
several proposed the theory that turtles are attracted scallop viscera and lay close to the bottom,
while others speculated that the turtles are captured while the dredge is being retrieved. In a
meeting between Cfarm, VIMS, and NMFS, there was a stated importance of viewing the scallop
gear using video with the hope of seeing a turtle(s) interacting with the scallop dredge. It was
discussed that with video, NMFS will be better equipped to assess the effectiveness of this gear
modification in not only reducing the bycatch of turtles, but also in assessing the type of
interactions that may be occurring. As an example, we do not know if the noise of the chains is
causing the turtles to flee from the path of the dredge, if the turtles are getting run-over by the gear,
or if the interactions are occurring predominantly during the retrieval of the gear.

In 2004, CFarm staff conducted three days of video operations on the F/V Kathy Ann
monitoring 16 paired scallop tows with tow times ranging from 15-49 minutes in duration
(Smolowitz et al, 2005). We were fishing approximately 30 miles offshore on a bed of scallops,
where turtles had recently been reported. We averaged catch rates of 5 bushels per dredge per tow.
Two dredges were being fished but we only monitored the port dredge. We kept the tow path short
by using turn around tows and baited the tow path with previously frozen scallop viscera as well as
the fresh shucked viscera. No turtles were sighted during the entire trip. We took over seven hours
of dredge-mounted video.

Additionally we monitored the bycatch in the port dredge over the three days to see if there
was an increase in bottom feeders such as crabs. The bycatch of benthos during these tows
typically consisted of one half bushel of sulphur sponge, Cliona celata, and 5-10 bushels of sand
dollars. There were only a few starfish and crabs in the catch during the whole experimental period.
In three full days of covering the bottom with scallop viscera there was no increase in rock crabs or
hermit crabs. Bad weather and the end of turtle season terminated the 2004 video operations.

A concern that was raised about the turtle chain mats is what happens if a benthic
interaction occurs. Our experience leads us to believe that turtles would have to be very close,
probably lying on the bottom to get under the bale of a scallop dredge during a tow. Even with
these doubts, CFarm staff started work on a dredge frame design that would eliminate two
potential points of turtle interaction that could possibly lead to injury. The first was to build the
frame in such a way that no turtle could be entrapped in the space between the cutting bar and
depressor plate. This was accomplished by moving the cutting bar forward and placing the frame
struts closer and at a 45 degree angle. The second change was to eliminate the bale strengthening
bars in the frame so that if a turtle managed to get under the bale there would be nothing blocking
its escape in front of the cutting bar. The new dredge with these modifications was tested using
dead turtles and model turtles videoed by divers in shallow water off Panama City Florida in June,
2005. The new frame design seemed to reduce the likelihood of turtles getting trapped under the
dredge as anticipated (Milliken et al, 2007; Smolowitz et al, 2008a).

In the summer of 2005, under contract to NMFS, CFarm staff continued the dredge video
work under general category fishing rules. We had an EFP that exempted us from going in every
night to off-load the 400 pound limit which greatly improved our efficiency compared to our
efforts in 2004. Ten days of dredge-mounted video work, about 70 hours of video observations,
were accomplished in areas where we sighted numerous turtles on the surface. However, we were



not allowed to perform any activity that might increase the likelihood of encountering sea turtles or
would not be considered standard commercial fishing. We were not allowed to use scallop viscera
to attract turtles nor were we allowed to collect any information from other vessels about turtle
locations while at sea. We did compare the new dredge frame design to the standard dredge frame
and found that it was as effective at catching scallops (Smolowitz et al, 2006; Smolowitz et al
2008b). However, the observed take rate of sea turtles in the scallop fishery is about one turtle take
per 1000 hours of towing. There was a need to continue the video effort which resulted in this
project.

2. METHODS

The project’s original plan was to place self-contained video cameras and recorders on
commercially fished scallop dredges in the Mid-Atlantic area during the known periods of turtle
interactions. Two dredges were to be towed simultaneously, one as a control and one with a new
frame design. The fishing characteristics and catch rates of various species encountered were to be
compared between the two dredges. Since the original plan was developed and approved for
funding we had the opportunity to test on a number of trips the new dredge frame and were
confident of its fishing characteristics (Smolowitz and Weeks, 2008). We had decided that the
project needed to focus on discovering where the turtle-dredge interactions were occurring in the
water column. The best way to ascertain where these interactions are occurring is to have the
flexibility to maneuver the camera in the water column, to video tape moving at higher speeds, and
to be able to cross the various special access area boundaries free of regulatory restrictions
imposed when using dredge gear. For these reason we had decided to try towing our cameras on
dive planes and not use dredges until we have successfully encountered and video taped a turtle.
We also decided to test an ROV as a means to monitor turtle behavior. This was a switch from the
plan to use side scan sonar to determine its feasibility as a way to locate turtles in the water column.

We submitted changes to the project work plan which were approved (Existing End Date:
November 2007  Proposed Extension: November 2008). One major change was to shift from a
single vessel strategy in which only dredge mounted cameras are used to a two vessel strategy. To
keep costs down the first vessel was a volunteer vessel operating under normal fishing conditions.
The second vessel was the F/V Kathy Ann utilizing a Benthos Teledyne Stingray ROV system.
The two vessel strategy was to follow closely behind the towing vessel and observe the activity
occurring in the water column in the vessels track. We also examined tow paths immediately after
the dredges passed.

The study took place in the continental shelf waters 50 to 100 kilometers offshore of New
Jersey and Delaware along the east coast of the US. Water depths ranged from 50 to 100 m.
Loggerhead sea turtles migrate up into this area in June, forage for most of the summer and fall,
and migrate south, or possibly offshore, during October. Sea surface temperature (SST) ranges
around 20 to 23 degrees C during this period and bottom water temperatures increase from about 7
degrees C in June to 12 degrees C in October. The warmer waters of the Gulf Stream lie further
offshore to the east.

We conducted two ROV trips; one in September 2007 and one in June 2008. We conducted
the study from the scallop vessel F/V Kathy Ann utilizing a Benthos Teledyne Stingray ROV
system. On the September trip the vessel also was rigged to fish a 4.5 m wide commercial New
Bedford style scallop dredge. On the June trip no dredge was rigged to allow the vessel more



freedom from regulatory restrictions controlling access to scallop areas where the interactions
were known to occur.

2.1 ROV Operations

The Stingray ROV on the September trip was fitted with 2 color video cameras for most of
the dives: an 18 to 1 color zoom camera with 1 lux light capability and a fixed focus color camera
with 0.1 lux capability. The ROV control box has a switch that allows the pilot to switch between
cameras. With an additional monitor connected to the topside electronics, it is also possible to have
both cameras display their images simultaneously.

Full-range dimmable Deep Sea Power and Light halogen fixtures were mounted along with
the multibeam sonar and the color zoom camera on a user-adjustable tilt bar on the front of the
vehicle. This tilt function allowed the multibeam sonar to be adjusted for the optimum “grazing
angle” to represent objects and features in the water column as well as on the seafloor. It also
enhanced the ROV pilot’s ability to collect detailed video of fish, objects and seafloor features. All
video was recorded directly to DVDs using a Sony VRD-MCS5 recorder set to HQ mode, putting as
much as 1 hour of high quality video on each DVD.

The multibeam sonar used was a BlueView Technologies ProViewer P450E
(http://www.blueviewtech.com) which uses acoustic energy to produce streaming images of
objects and features underwater. It weighs about 6 Ibs in air and 1.4 Ibs in water. The field of view
is 45 degrees by 15 degrees with a range of up to 150 meters. The system produces the images with
256 beams of acoustic energy at 450 kHz, giving it the ability to resolve objects as small as 2
inches. The depth rating is 1000 feet. Power consumption is 10 watts at 12 to 48 volts with the
Ethernet extender bottle on the vehicle drawing an additional 3 watts. The streaming images are
transmitted over a twisted shielded pair of conductors in the tether to the topside via an Ethernet
extender bottle at up to 10 frames per second. The actual frame rate we experienced was dependent
on the range selected and was in the 4 to 8 FPS range. Initially, the frame rate was 3 FPS every
other second with regularly scheduled one second drop outs. It turned out that the Teledyne
network synchronization software installed on the laptop was attempting to synch the laptop data
with the BlueView, causing the data rate to drop and inhibiting data transfer to the laptop. Once
this software was disabled, the frame rates came up to 4 to 8 FPS. The maximum length of copper
conductors over which the data can be transmitted with the Ethernet extender is 2000 feet.

All sonar data was recorded on a laptop hard drive. For example, on the September 2007
trip the 30 files occupied about 8 gigs of space. The ProViewer software, supplied with the sonar
data files allows it be replayed with the user having the ability to make adjustments to the range,
intensity and other parameters to resolve objects of interest more clearly. It also allows the user to
export JPEG and AVI movies of the data for playback with conventional software. The BlueView
website describes the operation of the sonar in the following way: “Placed in horizontal or vertical
positions you can collect forward looking 2-D images of underwater environments or accurate
profile views of structures and the bottom. These images provide a realistic view of submerged
objects, shipwrecks, fish, divers, and bottom features, even in very shallow water.”



2.2 Operating Procedures

The basic procedure for conducting transects was as follows. At approximately 0700 we
began a transect holding a straight course based on the best sighting conditions (sea state, wind,
glare, etc) at a speed of 4 knots. Three observers were on the lookout for turtles. One observer was
posted in the masthead crow’s nest at an eye height of 14 m above the sea surface. Another
observer was posted on the foredeck at an eye height of 4 m above the sea surface. The third
observer, usually the Captain, was in the pilot house with an eye height of 4 m above the sea
surface. All observers used binoculars for scanning around the vessel. The masthead observer was
also equipped with digital cameras and a GPS recorder.

When a turtle was spotted the vessel was directed to approach. Some turtles were spotted
submerged 2-5 m deep very close to the vessel and others were spotted several hundred meters
away on the surface. We stooped the vessel for the turtles that were close and maneuvered to
within 50 m for those spotted at a greater distance. Positions were recorded and a continuous GPS
plot maintained. For most of the dives, the ROV was deployed from the rails of the vessel with 2
tether handlers on deck. On the September 2007 trip the tether was coiled on deck; on the June
2008 trip we used a manually operated electric winch to handle the tether. The ROV was launched
and the operator maneuvered towards the turtle, many times under the direction of the observer
from the masthead using VHF radio communications. Owing to the high level of background noise
on the vessel, verbal communications between the deck and ROV control station was limited. We
discovered that it was best to approach the turtle from the turtle’s front and not from behind to
avoid startling the animal and causing it to dive. We also found it was best to stop the ROV once
the turtle was in view on the ROV video camera, usually 3-5 meters away. We would then track the
turtle maintaining a distance of 3 to 5 meters if possible. If the turtle approached the ROV we
would remain still and let the turtle investigate the vehicle. When we lost video contact with the
turtle we would use the BlueView sonar to search as well as visual searches from the vessel. If no
contact was made we would then proceed to do a bottom search.

2.2.1 Bottom Search Mode

On a number of occasions we would send the ROV vehicle to the bottom in stages. The
ROV was equipped with an Onset Tidbit temperature recorder so we could record temperature on
the way down and at the sea floor. We would stop the vehicle and hold depth at every ten meters to
define the thermocline. Once at the seafloor we would go into a search pattern looking for turtles
while also observing benthic fauna.

2.2.2 Dredge Observations

On the September 2007 trip we towed the scallop dredge and used the ROV to search the
dredge path for activity as well as following a second vessel while it towed a dredge. In the June
2008 trip we only utilized the two vessel strategy where the F/VV Kathy Ann followed closely
behind the towing vessel and observed the activity occurring in the water column in the vessels
track. We also examined tow paths immediately after the dredges passed.



3.0 RESULTS

Approval to conduct the project was received on August 11, 2006. LOA requests were
written and three compensation collection trips were conducted (see Appendix A). With the
increased revenue collected, due to higher scallop prices, a revised work plan was developed and
approved to take into account the opportunity to use the ROV as well as latest changes in scallop
access areas and information on turtle movements.

During the compensation trips of the F/VV Westport and the F/V Celtic comparison tows
were made between an experimental turtle dredge design and a standard dredge. The data was
analyzed (Smolowitz and Weeks, 2008) and used in deciding what dredge would be utilized during
the video work in 2007. Due to the late start of the project a time extension was requested, and
approved, in order to conduct the video work during the “turtle season” in 2007.

On September 20-21, 2007 we did a shake down cruise aboard the F/V Challenge out of
New Bedford. We tested our suite of dredge mounted cameras and methodologies for handling and
operating the Stingray ROV in a location south of Martha’s Vineyard. The equipment was then
prepared for transport to Barnegat Light, New Jersey. On Sunday, September 23 the F/V Kathy
Ann departed Barnegat Light on trip 2007-1 at 0800 heading Southeast on a search transect
directly in line with Carteret Canyon. A charter fishing vessel returning from that canyon had
spotted sea turtles in depths somewhere between 50 and 20 fathoms. The trip Summary can be
found in Appendix B.

3.1 Report on use of Stingray ROV; September 2007

For 9 days, the Teledyne-Benthos Stingray Remotely Operated Vehicle was used aboard
two fishing vessels, the F/VV Challenge for a short trip south of the Vineyard and the vessel F/V
Kathy Ann for a week out of Barnegat Light, New Jersey. During that time, 23 ROV dives were
made producing a total of 17 hours of high quality color video and 30 multibeam sonar files.

For most of the dives, the ROV was deployed from the rails of the boats with 2 tether
handlers on deck. Owing to the high level of background noise on the vessel, verbal
communications between the deck and ROV control station was limited. While attempting to get
sonar and video images of the many sea turtles that were spotted on the trip out of Barnegat Light,
we were repeatedly confounded in our efforts by high background noise, the drift of the vessel, the
poor operation of the magnetic compass on the ROV and sea states that bounced the vehicle when
it was near the surface. This motion near the surface made the use of the sonar less effective. Small
targets were frequently spotted briefly but were not visible fractions of a second later as the vehicle
swung laterally or vertically. It was also apparent that we needed voice activated communications
between spotters, tether handlers and the ROV control area to get and keep the vehicle headed
towards turtles that were within a hundred feet of the vessel on several occasions.

It was also apparent that the magnetic compass on the vehicle needed to be replaced. It
would not represent headings from west through north to east, instead swinging rapidly through
that entire range, indicating course changes of up to 180 degrees in ¥ of a second even though the
vehicle was on a nearly steady heading. Additionally, the auto heading function was not optimized
for use with the magnetic compass: it would not keep the vehicle on course at any heading, even
when vehicle headings were in the southerly half of the compass rose. The gyro compass had too



much drift make it a viable alternative since resetting it had to be done on the deck of the boats as
they were rolling, pitching and yawing. Resetting the gyro while the vehicle was on the bottom
gave good results and allowed the auto heading to be used with a higher degree of reliability. The
auto depth function worked well for maintaining a fixed height above the bottom for doing sonar
searches.

For doing transects at or near the seabed, 2 sash weights were attached to the tether 50 to 75
feet up from the vehicle with lashings, tape and tie-wraps. This worked well when the vessel was
drifting at speeds of less than 1 knot, allowing the pilot time to visually investigate targets seen on
sonar. The sonar was excellent at resolving small objects at distances of up to 100 feet near the
bottom, with shells of clams and scallops standing on edge being particularly good acoustic
reflectors. Larger features were easily resolved at distances up to 150 feet, with sand waves and
rocks being very well represented acoustically. The sash weights and the tether could be seen well
with the BlueView as they dragged across the bottom, giving a reference point during searches. In
dives near the surface, small fish, mats of Sargassum weed, sharks and floating objects at the
surface were easily resolved with the BlueView at distances of up to 125 feet. The cameras gave
images of fish in the water column at distances of up to 30 to 35 feet.

The vehicle was fitted with a 3 point polypro bridle for one transect where it was towed
near the surface at speeds up to 5 knots while looking for animals in the water column. The tether
was taped to a length of polypro and the vehicle was let out to approximately 200 feet behind the
boat. The vertical thruster was used to drive the vehicle deeper; the lateral thruster was run to push
the vehicle out to the side, away from the prop wash of the boat.

3.2 September 2007 Operations

After the two days of testing on the F/V Challenge we packed up the equipment and moved
the operation to Barnegat Light, New Jersey. The F/V Kathy Ann departed on Sunday, September
23, 2007 and a detailed trip narrative can be found in Appendix B. During the trip, 17 hours of
video were taken along with a similar amount of sonar data (Table 1). There were a total of 23
turtle sightings made visually; some possibly could have been duplicates (Table 2). None of the
turtles were recorded on video using the ROV cameras. Some video was acquired from the
masthead.

Approximately 10 hours of the ROV video was taken on or near the seafloor looking for
turtles. While no turtles were observed we did get good observations on the behavior of scallops,
fourspot flounder, skates, sand lance, squid, and many other species. We have lots of data on the
micro-distribution of sand dollars which may turn out to be a good indicator of bottom disturbance.
We gathered information on the location of jelly fish in the water column as well as smaller
planktonic organisms.

On Station 9 we used the ROV to observe the standard scallop dredge. We had been
anchored using the dredge and started to shorten scope to lift the dredge off the bottom. This
provided a “turtle’s eye view” of an oncoming dredge in the water column (Figure 1). The bale
bars can be seen as definitely having the potential to herd a turtle down into the dredge bag, or even
snag the turtle.



On Station 20 we came across an area with large mats of Sargassum weed (Figure 2). A
number of turtles (>50 cm) were sighted over the next few hours as we explored the Sargassum
weed mats with the ROV (Figure 3). There were definitely four loggerheads and possibly as many
as eight associated with the Sargassum. It was not possible to keep track of each turtle over time.
The ROV observed a large community of tropical species of fish below and alongside the
Sargassum (Figure 4). There were small fish right under the weed and larger fish below them such
as jacks, file fish, and trigger fish. Predatory fish, such as barracuda and dolphinfish were even
further out from the mats (Figure 5). The Sargassum made it very difficult to try to maneuver the
ROV towards any of the turtle sightings.

On Station 30 the F/V Kathy Ann followed close behind the F/\VV Nelson Blount while she
towed two scallop dredges. The ROV was towed astern of the F/V Kathy Ann, usually at a depth of
10-20 m. In this position we were able to locate the discard stream from the scalloping vessel by
observing shucked scallop shells and viscera in the water column. Tuna and sharks were sighted on
the sonar probably feeding on the discard. We were able to close in using the sonar until a visual
image was obtained (Figures 6 thru 9).

Turtles were observed in the vicinity of the towing operation. We observed a scallop
dredge tow path with the ROV right after the dredge passed but found no fish, crabs, or turtles
feeding. Bad weather terminated this trip.

3.3 June 2008 Operations

Over the winter we improved our strategy for acquiring and tracking sea turtles. On June
16, 2008 we went to sea and applied our ideas with amazing success. We gathered many hours of
video following sea turtle and observed what depths they occupied, how often they went to the
surface, what they were feeding on and how, behaviors to avoid sharks and vessels, and much
more. We even followed one turtle to the bottom in 60 m where water temperatures were 7.6° C.

We did have some problems. Just before sailing our long tether failed so we had to conduct
the project using a short, 100 m tether. We also found that turtles can dive much faster than the
ROV. There is also a permitting problem. We can not move into and out of the various scallop
access areas and utilize a dredge without an EFP. We went on our trip with plans to mount cameras
and tow the dredges but the opportunity did not arise in an area where we were allowed to fish. We
left Barnegat Light at 2000 on June 16, 2008 on The F/V Kathy Ann. We steamed all night to the
Northwest corner of the Elephant Trunk Area (ETA). The trip summary is Appendix C.

The short tether made it extremely difficult to stay with a turtle once we acquired it on
video. On the first day we lost contact with three turtles we acquired on video before any data
could be taken. When tracking a turtle the key information recorded was time at depth, time
between breaths, and activity such as feeding. A summary of turtle tracking data can be found in
Table 3.
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3.3.1 Turtle densities

While this project was not a survey effort, we did obtain some interesting data on
loggerhead abundance. We operated in areas where we thought we had the highest opportunity to
locate turtles and were also known scallop grounds. We searched for turtles by steaming in a line
which we called a Transect. On average we traveled at a speed of 4.0 knots. When we spotted a
turtle we attempted to launch the ROV and follow the turtle so there were many interruptions
during the course of a day. However, at the end of the day we transited a known distance and
observed a number of turtles.

During the June 2008 trip we divided the cruise into six transects. Table 4 presents the
length of each transect and the number of turtles sighted. If we make the very conservative
assumption that we can sight every turtle within 500 meters of each side of the vessel, each km of
track would represent one square km of observed area. This yields an average turtle density of
0.277 loggerheads per square km in the areas we were operating in during June 2008.

3.3.2 Turtle Behavior to ROV

We observed a range of behaviors in the loggerhead in association with the ROV. The large
male #15 initially observed the ROV, then slowly approached, and then continually butted the
camera lens. After a few minutes it lost interest and continued to swim northeast never paying
attention to the ROV again for the remaining 40 minutes we followed. We lost contact with turtle
#34, which was tracked for over 7 hours, on a number of occasions. The turtle actually re-acquired
the ROV on several occasions and even waited alongside the vessel until the ROV was re-launched
(see trip narrative Appendix C for more details). Other turtles, when startled by the approaching
ROV, would do a straight down dive.

3.3.3 Turtle feeding Behavior

Three turtles that we tracked were observed to feed on jelly fish; lion’s mane, comb jellies,
and salps (Figure 10). Commonly the turtle would dive to depths of 3-11 meters and swim
casually along. The turtles did not go out of their way to grab some passing jelly; the jelly almost
had to be passing within a meter. One smaller loggerhead could not finish the jelly in one bite but
did not attempt to retrieve any uneaten portions of the prey. Turtle #34, tracked from 0853 to 1627
(Figure 11), was observed to feed at 1055, 1458, 1504, 1611, and 1619. Turtle #39, tracked from
1016 to 1840 (Figure 12), was observed to feed at 1256, 1445, and 1559. Turtle #41, tracked from
1700 to 1840, was observed to feed at 1733, 1739, 1746, 1758, 1802, 1813, 1825, 1829, 1831, and
1838.

3.3.4 Turtle Diving Behavior

Table 3 contains the data from all turtles that were tracked and two or more breaths
recorded. We recorded 372 breath intervals for 6 turtles which averaged just less than two minutes
between breaths. We lost momentary contact with two of the turtles on numerous occasions, #34
and #39, so the data was segmented and only analyzed during the periods we observed. Turtle 15,
a larger male (based on observed tail length), was traveling northeast just under the surface and did
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not take breaths as frequently as the other five turtles. Turtle #7 was heading north and make a
couple of excursions to 5-7 meters hence the longer breath interval compared to the average.

Turtle #34 was the turtle we followed down to the sea floor (Figure 13). During the 8
minutes we were able to stay with the turtle on the bottom it was slightly negatively buoyant (the
turtle actually glided the last 30 meters to the bottom). It seems to have been searching and
possibly ate a small jelly (sea gooseberry) while on the bottom. This turtle had left twenty-two
degree C surface water and proceeded down into water temperature of 7.6° C, in less than three
minutes, with no evidence of shock.

3.3.5 Turtle Behavior towards Shark

A common behavior we observed on many occasions is the turtle turning its carapace
towards a perceived threat. We have documented turtles performing this behavior when a shark
approached (Figure 14), when the ROV approached, and when the vessel approached.
3.3.6 Summaries of Recorded Behavior: Turtles 4 thru 34

Turtle-4

General Behavior:
Passively observant towards ROV, behavior affected by presence of ROV throughout recording

Initial Behavior:
Turtle presents carapace, slowly dives to 3 meters, holds position and watches ROV from side at a
distance

Continuing Behavior:
Turtle swims under surface at <1 meter

Final Behavior:
Turtle lost while doing slow dive

Turtle-6

General Behavior:
Passively observant towards ROV, behavior affected by presence of ROV throughout recording

Initial behavior:

Dove slowly to 5 meters while watching ROV from side. Then slowly ascends to 2-3 meters under
tether, turns towards ROV and slowly approaches ROV head on without coming into close
proximity

Continuing Behavior:
Turtle changing directions to obtain visual of ROV, preferring to watch head on

Final Behavior:
Turtle lost while doing slow dive
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Turtle-7

General Behavior:
Turtle initial cautiously curious towards ROV. After a few minutes investigating ROV, continues
apparently with disregard to the ROV’s presence

Initial Behavior:

Observed with turtle just under surface presenting carapace and watching ROV, approaches ROV
while occasionally turning and presenting it’s carapace at first, then after several passes,
approaches ROV headon.. Comes to within close proximity of ROV

Continuing Behavior:

After approximately 5 minutes of initial ROV interaction, turtle pays little attention to ROV and
swims at a constant pace using slow power strokes towards the north at 0-5 meters with the ROV
following behind at a distance, surfacing to breathe approximately every 2 minutes and feeding
occasionally (15:46). Turtle apparently spooked by vessel upon first surfacing for breath and dove
to 5 meters

Final Behavior:
Turtle still indifferent to ROV presence. ROV lost visual during an 8 meters while the turtle was
swimming north

Turtle-9

General Behavior:

Spooked when ROV would come into field of view, otherwise indifferent. Initial behavior: ROV
approached turtle from below at 3 meters. Turtle was facing ROV and holding position. Turtle
swam towards ROV briefly, and then turned. After 1.5 minutes, turtle was momentarily spooked
and quickly dove from surface to 3 meters, then calmed down and continued swimming with long
power strokes northward at 0-1 meters.

Continuing Behavior:

Continued swimming with long power strokes northward at 0-1 meters mostly indifferent to ROV.
Would occasionally turn to look at ROV only when ROV maneuvered along side turtle and made
itself within its field of view. When ROV was directly behind turtle, at any distance, the turtle
would continue it northward swim with little attention to the ROV. Two small fish associated with
the turtle swam back and forth to and from turtle multiple times during the recording.

Final Behavior:

Turtle was lost after the ROV spooked it. Turtle was spooked when ROV maneuvered over
directly over top of turtle in close proximity. As soon as ROV came within turtle field of view it
quickly dove and was never required. It was spooked at approximately 3 meters with the ROV at 2
meters.
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Turtle-10

General Behavior:
Mostly indifferent to ROV

Initial Behavior:
ROV approached turtle from behind and slightly below turtle. Turtle was swimming northward at
<1m with long power strokes. It did not change behavior as ROV came within close proximity.

Continuing Behavior:

After following the turtle from behind for over 2 minutes at about 3 meters on a northward course,
the turtle suddenly stops turns, looks at the ROV while floating to the surface. The turtle stays at
the surface for 1 minute facing and watching the ROV. After 1 minute it takes a breath then 2 more
in quick succession. It then continues on its northward course just under the surface, taking a
breath every couple of minutes.

Final Behavior:

ROV looses visual after apparently being pulled back by the vessel. The turtle was last observed
continuing on with its swim to the north, just under the surface and not appearing to take notice of
the ROV’s actions.

Turtle-15

Initial Behavior:

Initially passive and inactive, then slightly aggressive toward ROV, seemed to be sluggish at first,
not making much effort to swim continuously or vigorously at any time during the encounter.
Turtle was facing the ROV at the surface and holding position as it approached and stopped a few
feet away. Its carapace was breaking the water surface.

Continuing Behavior:

This behavior continued for over 3 minutes, even as the ROV approached closer and even came
into contact with the turtles head. The turtle briefly bit the ROV as it came up and under it, without
otherwise changing its behavior. After 4 minutes the turtle starts to swim forward and occasionally
butting its head against the camera and biting the ROV. After 5 minutes of recording the turtle
takes the first recorded breath immediately after which it dives quickly (might have been spooked
by vessel). The turtle was quickly required floating motionless at 1 meter. As the ROV approached,
the turtle began swimming slowly for a few seconds and resurface, took a breath and dove to 1
meter, then repeated once more. After this the turtle swam in a northward direction at 1-3 meters
without disruption from the ROV. It used slow strokes and did not make any move quickly nor
was any other behavior observed.

Final Behavior:
Turtle last seen swimming northeast at 2 meters below surface. ROV lost visual due to limited
tether length.
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Turtle-25

General Behavior:
Fairly brief encounter. Continually aware of ROV and keep it with its field of vision did not seem
to be afraid of ROV.

Initial Behavior:
First briefly observed approaching ROV straight on at 7meters within a few feet of the ROV. ROV
goes over and past turtle, briefly loosing visual.

Continuing Behavior:

A small fish is seen close in front of the ROV. Turtle is quickly required and observed facing the
ROV holding position at a distance, depth was 7 meters. Turtle then quickly maneuvers to face
the surface at an angle then remains still as a large school of tuna (count >30) swimming
quickly in from behind the turtle to the direction it was facing.

After tuna pass, turtle is observed remaining motionless as it floats towards the surface and
apparently watching the ROV as it approaches. Bubbles can be seen coming from the turtle mouth
or nostrils as it surfaces. It reaches the surface without moving its flippers. As soon as it reaches
the surface it dives quickly toward and below the ROV. It may have been spooked by the vessel
upon surfacing to take a breath.

Final behavior:
Seen diving quickly and never recovered visually.

Turtle-30

Initial Behavior:

Visual was quickly acquired as ROV approached turtle from its left side while it was floating
motionless at the surface. Its carapace was above the surface and its head was under. It appears to
have been watching the ROV as it approached.

Continuing Behavior:

After the ROV comes to within close proximity of the turtle, it takes a breath and dives slowly to 1
meter while watching the ROV. It then briefly stalls at 1 meter then slowly approaches ROV until
its head comes within a foot of the camera. A small fish is observed swimming along side the
turtle.

Final Behavior:
Turtle went under ROV, possibly while in contact with it, and was never reacquired.

Turtle-32

General Behavior:

Turtle never changes behavior throughout recording or acknowledge the ROV’s presence.
Although the ROV did briefly come to within a foot of the turtle, it remained directly behind and
out of turtle’s field of view throughout the recording..
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Initial behavior:
Turtle approach directly from behind as it swam just under the surface towards the north taking
power strokes.

Continuing Behavior:

After following the turtle for 45 seconds, it stops and surfaces for approximately 15 seconds and
possibly took a breath. It then continues swimming northward just under the surface for another
1.5 minutes. It remains at the surface for 5 seconds (possibly taking a breath) and returns to
swimming northward. While on the surface, the ROV comes within close proximity (almost
making physical contact) while still directly behind the turtle, it appears to not react to the ROV.

Final Behavior:
Turtle last observed swimming northward just under the surface as it was when initially acquired.
ROV was pulled away from turtle by vessel.

Turtle-34

Observation Highlights:
Turtle is observed feeding on jellyfish and diving 60 meters to the bottom. Turtle observed within
200 yards of recreation vessel and 0.5 mile of scallop F/V.

General Behavior:

The turtle’s behavior was mostly unaffected by the ROV or vessel. However, it is only briefly and
occasionally spooked by the ROV’s thrusters. A visual turtle is lost (due to tether limitations or
ROV operator problems) and reacquired several times without a limited amount of observation
time lost. At times it appears as if the turtle returns to look of the ROV.

Initial Behavior:

Turtle floating motionless on the surface (with it’s carapace out of the water) facing and watching
the ROV as it approached on the surface. ROV came within inches of the turtle’s head, but the
turtle gave little or no reaction. After initial approach, ROV back away. Took to breaths and made
a slow dive just under the surface for a minute and swam generally in the direction of the ROV
before surfacing again.

Turtle was on the surface briefly, taking one breath, before diving briefly to 3 meters while looking
at the ROV. It appears to be curious but not aggressive towards ROV. The turtle will occasionally
dive quickly when it get near the ROV, but stops within 1 meter and returns to swimming towards
and observing the ROV. This behavior is repeated until 9 minutes of recording. There are many
small jellies and comb jellies in the water, to which the turtle pays no attention.

Continuing Behavior:

About 9 minutes after initial contact, the turtle starts to swim slowly or holding its position towards
the south, just below the surface. The ROV is several feet directly behind the turtle, occasion
drifting to its quarter and in its field of view. 13 minutes into recording the turtle surfaces very
briefly and quickly dives to 3 meters. This behavior was repeated for 10 minutes before the ROV
lost the turtle while on the surface. The turtle was reacquired after 7 minutes of no visual. When
reacquired the turtle was swimming on the surface towards the ROV. After taking one breath the
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turtle dives to within a meter of the surface and seems to hold position by using minimal
movements while facing in a southerly direction briefly then heading in a northerly direction for
the rest of the 4.5 hour observation.

This diving behavior continues for almost 2 hours. Approximately 10 times during the 2 hours the
turtle dives to 3 meters. On occasion the turtle seems to turn to look briefly at the ROV, but does
not otherwise change behavior. A couple of times the ROV losses the turtle, but manages to
reacquire it within minutes. The turtle’s stroke rhythm seemed to increase toward the end of those
2 hours.

Feeding Behavior:
The turtle does not appear to alter behavior or be otherwise disturbed by the ROV or vessel during
the following feeding observations.

At time code 10:40:39 turtle dove to 4 meters, then changed course and fed on a salp. This was the
first observation of a turtle feeding. After quickly eating it resumed its course swimming to the
northwest at 4 meters. There were no large easily identifiable jellyfish present in the water column.

At time code 10:41:26 the turtle was still on the same dive at 4 meters swimming northwest when
it suddenly stops and briefly maneuvers slightly apparently to feed again. The ROV was directly
behind the animal, so what it was feeding on could not be seen. Some comb jellies can be seen in
the water.

During time code 10:41:30 — 10:52:54 the turtle did a series of about 8 short shallow dives (short
surface time and dives of less than 1 meter, generally lasting less then 1 minute) while still
swimming northwest using consistently rhythmic power strokes. No jellies or feeding was
observed during this time.

10:55:55 turtle starts at rapid descent straight down to 10 meters. 10:57:00 turtle has leveled
off at ten meters and briefly stopped, possibly to feed. A few small comb jellies can be seen.
10:57:25 turtle is at 11 meters and appears to be stopping and feeding again, after which it
continues to swim northwest at 11 meters. The current at this time was from the north. When turtle
stops to feed, it puts all four flippers out (putting on the brakes) 10:57:50 turtle stops and feeds
again for approximately 10 seconds. 10:58:15 turtle behaves as if it has have spotted something
visually, maneuvers to change course slightly right and ascends to 8 feet. 10:58:29 turtle eats
its target, which appears to be a comb jelly. 10:58:40 after briefly heading northwest again, the
turtle appears to have spotted another prey and dive back to feed at 10:59:05. The turtle then
immediately maneuvers to the left to feed on another jelly. 10:59:50 turtle rises back up to 8 meters,
feeds again, and resumes swimming northwest at 8 meters. 11:00:32 turtle feeds again on comb
jelly (good footage), still at 8 meters and facing northwest. 11:00:59 turtle feeds at 9 meters, still
facing northwest. 11:01:11, turtle stops for a 10 seconds again. 11:03:11, after swimming
northwest at 10 meters, the turtle stops for about 10 seconds. 11:03:27 turtle passes by larger
jellyfish on its right while diving to 11 meters to feed again for a few seconds. 11:04:08 turtle at 8
meters the turtle maneuvers briefly to feed again on something to its right. 11:04:40 still at 8
meters heading northwest the turtle stops to feed again. 11:04:59 at 8 meters turtle briefly and
suddenly alters course to the east, but does not appear to have eaten anything nor was any jellies
visible around the turtle. 11:05:51 8 meters facing northwest, turtle stops to feed and a larger
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jellyfish is passed by the turtle on its right. 11:06:10 turtle rises to 7 meters and feeds for 20
seconds then resumes swim northwest at 7 meters. 11:06:55 turtle eats jelly directly in front of it.
11:07:36 footage briefly ends until 11:08:31(changing disk). When footage begins again the
turtle is at 3 meters and free floating to the surface without making any strokes. It reaches the
surface at 11:08:45

Total dive time: 12.7 minutes

Total feeding observations: ~19

Surface Resting:

Visual of turtle is lost for 2 minutes. shortly after surfacing. It is recovered with the turtle
swimming just under the surface below the ROV tether. After this feeding dive, turtle continues
heading northwest with a 5 minute dive at 2 -4 meters. After this dive it continues the same course
at <1 meter surfacing to breath after an average dive time of 2 minutes. During this time it surfaces
only long enough to take a breath before continuing on just below the water surface.

No jelly in the water now and the turtle is no longer exhibiting any foraging behavior. After ~15
minutes of this swimming and diving behavior, the turtle surfaces for approximately 2 minutes
(time code 11:27:25). During this time on the surface, it moves all four flippers slowly downward
in a treading water motion with its carapace above the surface. The number of breaths taken is not
observable from the angle of the ROV’s observation. At time code 11:29:45 the movement of the
flippers minimal with all four flippers dangling out from its body. The animal is almost motionless
except for slight movement caused by wave action. At 11:31:30 the turtle suddenly does a dive
stroke and swims rapidly to 15+ meters and continues diving when visual is lost at 11:45 ( time
code 11:32:46). No jellies were seen during this dive and bottom depth was 60 meters.

Turtle 34 was reacquired on the surface ~800 meters from the vessel at 12:07. The ROV regained
visual at time code 12:21:25, with the turtle swimming slowly to the northwest just below the
surface. The After this dive it continues the same course at <1 meter surfacing to breath after an
average dive time of 2 minutes. During this time it surfaces only long enough to take a breath
before continuing on just below the water surface. No jellies or other possible food source was
observed in the water. This general behavior was observed from time code 12:21 until 13:46.

At time code 13:45:40 the turtle briefly surfaces and does a short 20 second dive before rising
again. Upon surfacing at 13:46:00, the turtle does not immediately dive again and instead floats at
the surface with its carapace out and flippers out from its body apparently doing the slow treading
water type strokes as observed previously (11:27:25). This behavior continued for a total of 4
minutes and 18 seconds. At time code 13:50:18 the turtle suddenly takes a power stroke and
begins its dive 60 meters to the bottom.

Foraging dive 60 meters to ocean bottom:

The deepest dive observed during this study began at time code 13:50:18 (13:58:18 EST) after the
turtle 34 had been stationary at the surface for over 4 minutes. Approximate total time it took the
turtle to travel from the surface to physically contact with the ocean floor was approximately 2
minutes and 22 seconds.

Depth, time, and stroke count was logged at 5 meter intervals. These data were used to calculate
speed and stroke rates. To determine the turtle’s time at depth, an estimate of distance between

18



turtle and ROV had to be determined as well as spatial relation at a specific moment. For the
middle portion of the dive the ROV and turtle appear to generally be on the same horizontal plan
(less than 1 meter difference), thus at the same depth. Assuming that the turtle was on a mostly
vertical trajectory towards the bottom, no estimates had to be taken during these intervals. At other
times, the ROV was above and directly behind the turtle at a distance of 1 -3 meters. During these
moments the turtle depth was determine by taking the ROV’s depth and subtracting the estimate
distance between the two. (i.e. if the turtle was 1 meter from the ROV, it was at a depth of 5 meters
when the ROV had reached 4 meters.) The distance estimate was calibrated using the know turtle
distance observed when the turtle was hard on the bottom with the ROV directly above. Although
visibility differs at different sections of the water column and the ROV is not always directly above
the turtle, this gives a good idea of the size of the turtle at specific distances from the ROV. The
observed size can thus be used to estimate distances from the ROV during the dive. So, when the
ROV is at depth 55 meters and the turtle on the bottom is at a known 60 meters, the distance is a
known 5 meters. Examples used to visually calibrate these distances are shown in Figure 25.
Estimates were developed for the last 15 meters in which the ROV momentarily lost visual of the
turtle. The estimates for the rates during the 50 and 55 meter bins were calculated by averaging out
the difference between the 45 meter data and the final 60 meter data.

Sea water temperature was recorded with an Onset Tidbit temperature data logger attached to the
ROV’s frame. The surface temperature at the beginning of the dive was 21.59 C and the bottom
was 7.49 C for a change of 14.1 C within 2.37 minutes. The data logger used did not have a
pressure logging component, so temperature at depth was determined correlating the ROV’s
depth/time readout with the temperature logger’s temperature/time data.

The turtle started the dive at a steep angle (appears to be almost vertical) and swam using rapid
strokes. At approximately 19 seconds into the dive (time code 13:50:37) the turtle had reached ~5
meters (speed = 0.3 m/s).The ROV briefly lost for a few seconds at 3 — 4 meters, so a complete
stroke count could not be conducted nor a valid estimate made.

At time code 13:50:50 the turtles depth was 10 meters and was using the same rapid stroke speed
(0.4 m/s during last 5 meters and 0.3 m/second during entire dive) . During the 5 to 10 meters the
turtle took ~ 7 complete power strokes in rapid succession.  Stroke rate was roughly 0.5
stokes/second or 2 seconds to complete a full stroke cycle (from top to bottom back to top). 15
meters was reached 13:51:09, 19 seconds from 10 meters for 0.3 m/s.

A tabular summary of behavior observed during the descent to 60 meters is found in table 5.

A graphical illustration of stroke rates, temperatures, and thermocline can be found in Figures 18
and 19.

Turtle 34 reached the ocean floor at a depth of 60m at time code 13:52:40. The actual landing on
the surface floor was not observed due to ROV loosing visual contact with the turtle. The last 15
meters and 23 seconds of the dive were not recorded. The ROV was 9 meters above the turtle
when it was required. At this time the ROV was looking down at the turtle, whose entire dorsal
was visible, signifying that it was perpendicular to the ROV and probably already on the ocean
floor. The fore flippers were also observed stroking (or perhaps “walking”) as the turtle traveled in
the opposite direction while the ROV was approaching the bottom.
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Benthic Foraging Behavior at 60 meters:

The turtle can be visually seen moving along the bottom on a southwest heading at time code
13:52:52. At this time the ROV is 5 meters from the bottom looking down at the turtle. The ROV
manages to follow the turtle along the ocean floor for 8.5 minutes before running out of tether and
being pulled away by the vessel. The uniformly flat bottom type consists of shell hash, scattered
recently cut scallop shells, and sand. There is also a noticeable amount of marine snow and
plankton in the water and as well plenty of ambient sunlight for visibility (although the ROV’s
lights are on). At 13:52:56, the ROV is 3 meters off of the bottom, at which time the turtle has
stopped momentarily with its head reaching out, as if foraging. There are ~6 cut scallop shells
within view scattered around 1 meter or more away from the turtle.

13:53:18, the ROV is hovering within a meter of the bottom and following immediately behind the
turtle at a distance of 1-2 meters. The turtle is moving along with all four flippers touching the
bottom in a consistent asymmetrical gate. 13:53:49 turtle stops for ~20 seconds and the ROV
lands on the seafloor ~1 meter directly behind the turtle (depth is still 60 meters). During the 20
seconds, the turtle is observed wiggling slightly from side to side as if moving its head during
foraging. Its head not in view, so what it was actually doing or perhaps eating can not be
determined. After 20 seconds it continues on to the southwest.

A tabular summary of behavior observations is found in Table 6.

Final Behavior & Feeding

Turtle 34 was spotted again at 14:40 on the surface from the masthead in the same general area,
after loosing it on the bottom at 14:01. The ROV required turtle 34 at time code 14:45:53
swimming northwest at 2 meters. It surfaces for quick breaths at 14:47:50 and 14:52:03 then dives
to 5 meters. Next breath is at 14:58:18 then dives to 3 meters and eats a jelly. It continues short
surfacing for air at random intervals and swimming at <2 meters to the northwest until 15:05:56
when it east a jellyfish just under the surface. Visual is lost at 15:10:00. The ROV then goes to the
bottom to search for the turtle with no success.

Turtle was spotted by the masthead observer again after the ROV resurfaced. It ROV regained a
visual at 15:43:08. The turtle is followed swimming to the northeast at 0 to 1 meters and with
breathing intervals in the range of 30 seconds to 2 minutes until 16:11:33. At 16:12:30 it eats a
jellyfish at 4 meters and shortly after at 16:13:02 eats a lion’s mane jellyfish at 8 meters. At
16:15:27 it surfaces and takes a series of 5 short dive/breath sequences of <1 meter and 15 — 30
seconds apart. While doing these short dives, part of the previously eaten jellyfish’s tentacle can
still be seen hanging from the turtle. At 16:16:20, the turtle surfaces for ~5 seconds before going
into a steep dive. The ROV looses the turtles for a minute. The ROV at Om is looking down at the
turtle which is at 10 — 15 meters. At 16:18:17 a school of >15 tuna swim towards the southeast at
~5 meters between the ROV and turtle below. 16:19:37, the turtle is found diving from the surface
in front of the ROV. It turns and eats at 7 meters, 16:20:03. At 16:20:45 it feeds again, at 11 meters.
There are lots of salps at this level, appears to be the thermocline. 16:21:03 it is swimming
northwest at 14 meters and gradually starts heading up. It stops to feed at 9 meters at 16:22:08. At
16:22:47 the turtle has leveled off at 8-9 meters. At 16:22:57 it feeds at 8 meters. A jellyfish is
eaten as it comes right into the face of the turtle at 16:24:07, still at 8 meters. After this it begins a
gradual ascent. At 16:26:00 it dove quickly back down to 10 meters and feeds.
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16:27:22, the turtle appears to maneuver its right front flipper while swimming to avoid a jellyfish
or perhaps was about to eat it then changed its mind. The turtle was last recorded by the ROV at
time code 16:27:41 swimming at 4 meters. Visual was lost due to lack of tether. The turtle was last
spotted by the masthead observer at 16:52 but it was never required by the ROV. At last sighting,
the turtle was 0.745 nm due north from its initial position. Four scallop vessels had been seen
working in the general area during the time of tracking and observation.

4.0 DISCUSSION

The idea of placing video cameras on scallop dredges to record the interaction with sea
turtles sounds very logical at first. We have successfully used this technique when we placed turtle
carcasses in front of dredges to record the interaction (Milliken et al, 2007; Smolowitz et al, 2008).
Even in the controlled conditions of these carcass tests it was not an easy task to accomplish and
the effort was very time-consuming. In the natural environment of the fishery we are additionally
hampered by low interaction rates, limited daylight, limited light at depth, turbidity, and rough
fishing conditions.

While this effort to video tape interactions with standard and turtle excluder dredges was
ongoing, other research and development was underway with the new excluder dredge design both
using video and catch comparisons (Smolowitz et al, 2006, Smolowitz and Weeks, 2008). This
work was very successful and put more emphasis on the need to understand turtle behavior, as
opposed to dredge fishing characteristics, on this project. In the summer of 2007 we were in
contact with Teledyne Benthos, Inc on the potential to use an ROV to actively track a sea turtle
spotted on the surface. They informed us of a recent experience in South America where an ROV
was inspecting oil platforms and a sea turtle swam up to the ROV, checked it out, and continued on
its way. The ROV operator followed the turtle for a while; the turtle seemed unconcerned. We
arranged with Teledyne Benthos to utilize their ROV and an operator to see if this could be a useful
tool.

4.1 ROV operations

Using an ROV in the open ocean to track a sea turtle is not a simple exercise. The ROV is a
complicated tool with electronic, electrical, mechanical, and optical systems subject to frequent
failure. Even if all systems are functioning well, just the task of maintaining a visual on a moving
turtle is no simple achievement. The ROV operator needs to know the location of his vehicle
relative to the vessel while knowing the position of the turtle relative to the ROV. Once the turtle is
acquired on camera the operator has to monitor the video screen continuously as well as keep an
eye on the sonar screen. All data collected has to be recorded and annotated. Our procedures and
methods were developed through the series of three trips.

Visually sighting a turtle from a fishing vessel is made difficult by sea state and glare. The
sun needs to be a certain distance above the horizon, even on the best weather days, before you can
mount a successful search pattern. During the June through September period we focused our
search efforts between 0700 and 1800. Sighting conditions changed throughout the day. We
initially tried to maintain a straight transect for searching but found the need to alter the course to
maintain the best sighting ahead of the vessel. By far, the masthead position is the most important.
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Turtles are commonly in the top meter just under the surface, surfacing every few minutes to take
a breath. You have to have the height to see these turtles just below the surface when they are at
distances beyond 10 meters from the vessel. Our masthead observer was equipped with binoculars
(with built in compass), a VHF radio, a GPS, and a digital camera capable of still shots and video.
Usually the mast head observer would spot the turtle first and alert the observer on the foredeck
and captain in the wheel house. The vessel would be directed towards the turtle; usually the captain
gets the visual and needs no further guidance from the masthead.

Meanwhile, on the main deck, the ROV team has been alerted. The ROV operator turns on
the vehicle and runs the system checks. The ROV assistant is responsible for getting all DVDs,
CDs, and hard drives annotated and operating. The assistant will maintain a hand log of all
observations during a tracking as well as change out disks as they fill. Two crew members pick-up
the ROV and get it ready to launch from the rail. The captain maneuvers the vessel to get the turtle
to windward and 50 meters out in the ideal world. The goal is not to drift over the ROV tether.
When all is set the ROV is launched and proceeds towards the turtle’s position. Commonly the
mast head observer has the best view and communicates via the VHF radio to the ROV assistant
which way the ROV should be heading. The ideal approach is to approach the turtle from the front
so the turtle would not be startled. We found it best to stop the ROV about 10 meters away and then
approach until the turtle is acquired on video. While the ROV is tracking the turtle the captain must
keep maneuvering the vessel to maintain slack in the tether. A crew member on deck handles the
tether by paying out or retrieving as needed.

When the ROV operator is busy tracking the turtle on the video screen he usually has no
idea where the ROV is in relation to the vessel. This means he can not be given directions relative
to the vessel’s position if he loses visual. An acoustic positioning system, along the lines of a
Desert Star Pilot short-baseline acoustic positioning system, would be very helpful in tracking the
vehicle movements after it left the deck. This type of system uses three over-the-side transponders
and one transponder beacon strapped to the vehicle. It gives a visual representation of the ship
heading on a computer display, the vehicle position and depth as well as the capability to track
other objects such as scallop dredge when it is fitted with a transponder beacon. The price is
around $8500. A Stingray ROV operator purchased one directly from the manufacturer and
reports that it works well. Setup is easy and operation is easily learned. The website address is:
http://www.desertstar.com/newsite/positioning/selector/index.html.

There can also be significant improvements in the oceanographic data collected by the
ROV by installing a CTD sensor package on the vehicle. The Onset Computer temperature logger
was fitted to the vehicle prior to each dive, it didn’t record depth. To construct a temperature-depth
profile required post-collection synchronization of the temperature sensor with the ROV depth
output recorded on the video image made during our staged descents; very time-consuming. It is
possible to integrate a Falmouth Scientific NXIC with the Stingray. They offer a range of
instruments and are very helpful and knowledgeable when it comes to fabricating mounting
brackets, interface cabling and providing training. The sensor packages can be configured to send
data up the RS 232/485 communications link of the ROV system via one of the options ports on the
electronics bottle on the vehicle. They can also be user configured to record high resolution data
internally for download post-dive. The Falmouth Scientific Inc. website is:
http://www.falmouth.com/DataSheets/NXICSummaryR1.pdf
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The tether length is another important consideration. On our September 2007 trip we had a
long tether that was flaked out on deck each time. A shorter tether would have allowed us to run the
vehicle with fewer losses of communications. The 300 meter tether we used puts the power supply
system at the limit; vehicle voltage drops during operation of the thrusters at anything more than
75% caused frequent loss of communications. These communication losses caused about 6 to 8%
of our dive time to be wasted: re-booting the vehicle takes several minutes, during which time the
vessel drifts and the vehicle and sonar have to be restarted in an elaborate, complicated process. On
the June 2008 trip we had to go to sea with a short 100 m tether which was mounted on a tether reel
with a slip ring assembly. This eased tether handling as well as saved time during mobilization and
de-mobilization. This reel assembly cost on the order of $9000 and had an optional electric motor
for winding the tether on and off the reel. In this case the tether was too short to maintain
ROV-turtle contact under the drift conditions commonly experienced. When a turtle dives in 60
meters of water depth there is not much leeway to operate. The ideal tether would be 200-250
meters long on an electric reel.

We had two video cameras on the vehicle on the September trip but only one monitor. A
second video monitor would have allowed us to view both vehicle camera images simultaneously.
The tether has 2 coax conductors to accommodate this feature. A fiber optic communications
system and tether would have allowed the BlueView to send streaming data up at higher frame
rates; the BlueView system is capable of transmitting data at a full 10 frames per second. We were
getting 4 to 8 frames per second through the copper conductors. Fiber optic bottles at each end of
the tether would add about $15,000 dollars to the price of the vehicle, the tether would be smaller
in diameter, about 0.4 inches versus 0.65 inches we were using on these trips. The price of fiber
optic tether is about the same as the standard tether, $24 per meter. This system will also allow an
HD camera to be added for high quality images.

A BlueView P900E-20 is more compact, lighter in weight and provides higher resolution
images than the P450 we used. It can resolve objects as small as 1 inch at ranges up to 180 feet and
is a better choice for this type of application. The price is $3000 to $4000 more than the P450E.

The camera tilt mechanism on the vehicle was not working properly; there is
approximately 45 degrees of slop in the range in which we needed to operate. It was disassembled
between dives and all the setscrews were tightened, this didn’t have any effect in reducing the slop
in the mechanism. This is a problem on all Stingrays and seems to be related to the slip clutch.

The camera and the BlueView need to be mounted at different angles for this application,
with the BlueView looking outward at an angle of approximately 25 to 30 degrees above the
camera to resolve features and objects acoustically. The camera needs to be pointed downward
looking along the seafloor. The tilt bar is too narrow to readily accommodate the color zoom
camera, the P450E and 2 lights. It was possible to gaff the camera onto the bar with crossed hose
clamps and mount one of the lights above the bar on the crash frame of the vehicle but this resulted
in very poor lighting of the bottom features we were attempting to get video of. Using the P900E
will allow more room on the tilt bar but numerous slots and bolt holes need to be added to the bar to
allow cameras, lights and other options to be mounted easily and securely. The few slots that are in
the bar now don’t allow for anywhere enough flexibility.

Disable the Teledyne network synchronization software on the laptop to allow the
BlueView data to flow without interruption. The first few sonar data files had this poor quality data
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before this was figured out. On the first trip the video overlay would not display date and time;
hence there is no easy way to time-synch the sonar and video data. This is normally a simple
change to the web settings in the vehicle and was corrected for the June trip.

On the September 2007 trip we soon found it was necessary to have an additional assistant
to operate and monitor the sonar as well as to swap out DVDs as they are filled during dives.
Pre-formatting the DVDs will save time during dives. There were times that there was a 10 minute
delay between the end of one DVD and the start of the next. There is too much work for one person
to pilot, monitor the sonar and keep the DVD recorder going. The addition of an assistant on the
June trip solved most of the operational problems. It would be nice to have a second individual
onboard capable of being a good ROV pilot so we can track the turtles for longer periods.

In summary, the 16 days of use in a range of challenging conditions and circumstances
demonstrated that the vehicle can be configured and optimized to effectively accomplish this type
of work. Planned enhancements to the ROV system communications and power delivery
architecture should allow the vehicle to perform at a higher level of reliability and functionality.

4.2  Dredge-mounted cameras

Dredge mounted cameras have relatively little utility due to many operational
considerations. The water column next to the sea floor contains many particles that back scatter
light limiting the researcher to low light cameras. The risk to the cameras places economic limits to
the technology that can be utilized. Low light cameras can be used for a period of about eight hours
per day during the height of the summer and maybe four hours per day by the end of September.
Cloudy days and depths greater than fifty meters further limit the effectiveness of low light
cameras.

Our cruise demonstrated the potential utility of using the combination of a camera and
sonar system in a number of modes; towed and remotely operated. The addition of vessel mounted
multibeam sonar would further enhance search capabilities. The use of this system needs to be
coupled with an experimental design utilizing two vessels; one actively towing a scallop dredge,
and the other monitoring the operation with the camera/sonar system.

4.3  Towed video system

. On several occasions we towed the ROV by marrying the tether to a 13 mm polypro line.
The Tether was hung in bights from the line using electricians tape. Extra weights had to be
attached to the line to allow the ROV to descend from the surface at towing speeds in access of two
knots. This operation was not the most successful but pointed us towards a future solution. The
ROV electronics, thrusters, power delivery system, cameras, tilt mechanism, positioning system
and multibeam sonar can all be removed from the ROV frame and flotation and mounted to a
frame for towing operations. Frames such as these have been used widely for sonar and video
imaging survey work.

Any towed configuration would need to be lightweight, robust and easily deployed and
recovered by crew typically found on fishing boats. By changing the thruster control settings in the
software of the Stingray, it is a simple matter to have the 4 thrusters on the vehicle reconfigured to
provide 2 each lateral and vertical thrusters, allowing control of the towed vehicle from the
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handbox during towed-search mode. By simply towing the vehicle as it is, we demonstrated that it
is possible to get data and images at up to 5 knots with limited ability to control depth and lateral
position. A purpose-built frame should enhance the ability to collect better images.

To refine a towed frame configuration and develop operational techniques, it would take a
few day trips operating at different speeds, using varying lengths of tether scope, defining the
angles of control surfaces if needed and attachment points to achieve stability and operator control
of depth and lateral position. This could be done over the winter and spring months.

4.4  Turtle location within the water column

There were 23 turtle sightings during the F/V Kathy Ann 2007-1 and 50 turtle sightings
during F/V Kathy Ann 2008-1 trips. All the turtles were originally sighted at or near the surface.
None were originally sighted on the bottom either by dredge mounted cameras or ROV searches.
These bottom searches included recently fished tow paths in areas where turtles were spotted in
close proximity on the surface both temporally and spatially. In three years of doing this work with
dredge mounted cameras we have over one hundred hours of bottom time and never encountered a
turtle on or near the bottom. This still is a low amount of sample hours compared to the published
take rates.

The question of where in the water column a loggerhead sea turtle may interact with a
scallop dredge is quite a puzzle. On a basic level, turtles are either attracted to an area being
worked by scallop vessels or, at times, scallop vessels end up fishing areas of high turtle
concentrations. In the latter case, the turtles would still have to be attracted to the scallop dredge
operation or be present in very large numbers, to undergo even the low rate of takes observed if the
interaction occurs in the water column.

A more logical hypothesis is that the turtles are feeding on the bottom possibly attracted to
the area by the fishing activity and the resulting discard of bycatch and shucked scallop
shells/viscera. The problem with this concept is the bottom water temperatures are significantly
colder than loggerheads are known to frequent; especially for feeding. During this project the
bottom temperature was about ten degrees Celsius. We also did not observe significant densities of
crabs or shellfish that loggerheads are know to feed on, and most of the scallop discard seems to be
consumed by fish and sharks in the water column.

The literature would seem to support that the juvenile loggerheads are normally within
5-10 meters of the surface. The following is taken from the NMFS Protected species web site:
“Post-hatchling loggerheads inhabit areas where surface waters converge to form local
downwelling (Witherington 2002). These areas are characterized by linear accumulations of
floating material, especially Sargassum, and are common between the Gulf Stream and the
Southeast U.S. coast, and between the Loop Current and the Florida coast in the Gulf of Mexico.
Post-hatchlings within this habitat are observed to be low-energy float-and-wait foragers that feed
on a wide variety of floating items (Witherington 2002). Witherington (2002) found that small
animals commonly associated with the Sargassum community, such as hydroids and copepods,
were most commonly found in esophageal lavage samples.”

The water temperature in the top 5-10 meters is in the range that loggerheads prefer. There
is abundant Sargassum weed, with the associated fish and crustacean communities, floating in the
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areas where the interactions are occurring. We observed from 4 to 8 loggerhead turtles associated
with the one large Sargassum mat we encountered. There are also large numbers of jellyfish near
the surface throughout the area. The problem with the concept that interactions occur near the
surface is that scallop dredges spend almost no time in this part of the water column except next to
the vessel.

The amount of time a loggerhead spends on the surface depends on her swimming rhythm
defined as the frequency, duration, and depth of diving activity (Sakamoto et al, 1990).
Sakamoto’s research effort found that the tracked turtles offshore dive deeper at night than during
the day (>15 m vs <10 m). The rhythm of dive frequency and duration was disturbed by major
weather events and passing through frontal zones. One turtle was observed to dive deeper with the
passage of a typhoon indicating that turtles may change their diving periods according to weather
conditions. Loggerheads were found to have a clear circadian diving rhythm offshore, closely
correlated with sunrise and sunset, but not so clear when near shore (Ibid, 1990).

Turtle behavior during internesting periods probably differs in many ways from when
turtles are actively foraging away from nesting areas. Studies of turtles in the internesting period
have led to classification into six dive types (Houghton et al., 2002). In the internesting period
turtles may be spending time on the bottom for resting or foraging purposes. Turtles traveling
offshore may rest in the mid-water while a turtle near to nesting beaches may choose to rest on the
bottom (Ibid, 2002). We do not know if turtles rest on the bottom during the summer foraging
season in the Mid-Atlantic.

Research in the Gulf of Mexico found that loggerheads spent more than 90% of their time
submerged in any given season and that submergence time varied from 4.2 minutes in June to
171.7 minutes in January (Renaud and Carpenter, 1994). The metabolic rate of turtles decreases
with decreasing seawater temperature which increases their capability to stay submerged longer.
In a series of experiments in tanks, dive times in water temperatures ranging from 22-27 degrees C
were as long as 40 minutes compared to a maximum of 120 minutes when water temperature was
kept between 13-17 degrees C (Bentivegna et al, 2003). Satellite tracking of loggerheads off
South Africa also found submergence time exceeding 90% for three post-nesting turtles
proceeding to their foraging grounds (Luschi et al, 2003) In this case the turtles made numerous
submergences of relatively short duration; mostly 10-20 minutes. Loggerheads made more dives
during the day than at night though at night the submergence time was longer (Renaud and
Carpenter, 1994). In a deep ocean setting, loggerheads were found to spend about 40% of their
dive time in the top meter and seldom went below 100 meters (Polovina et al, 2003). In an
aquarium environment, a loggerhead turtle spent 83.3% of its time resting on the bottom during a
155 minute period. It did this in 7 dives of 22 minutes mean duration with 1-3 breaths taken at the
surface between dives (Hochscheid and Wilson, 1999).

Turtles can adjust their buoyancy by varying the amount of air they take in at the surface.
For deeper dives the turtles take in more air thus have the capability of staying down longer than a
shallow dive (Houghton et al, 2000). In addition, loggerheads have been found to maintain depth
without swimming which indicates that they have neutral buoyancy at that depth by the process of
controlling their air intake at the surface (Minamikawa et al, 2000). The observed turtles initially
descend to the deepest point of their dive, then gradually ascend maintaining a near constant depth,
and then head back to the surface. However, these tests were conducted on inter-nesting females,
which are not actively foraging, and thus may not apply to turtle behavior on feeding grounds. This
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behavior, which conserves energy, may also take place during heavy weather when the turtle does
not want to remain on or near the surface.

In summation, the literature on submergence behavior is loaded with contrasting findings.
Loggerhead turtles may spend about 4% of there time on the surface when transiting to feeding
grounds and may spend 4-15% of their time on the surface when they are there (Lutcavage and
Lutz, 1991; Papi et al, 1997). It now seems that individual turtles, under identical circumstances,
have significantly different submergence patterns (Godley et al, 2003).

Tagging juvenile loggerheads seems to be a logical approach to find out where these turtles
spend their time in the water column. The problem with this approach is capturing the juvenile
turtles in order to place a transmitting tag on their carapace. The regulators have shown little
interest in allowing us to pursue this approach. This leaves us with the video/sonar option. Video is
not a useful tool at night or in bad weather conditions.

4.5 Turtle densities

Aerial surveys are a common tool used to determine turtle densities. Aerial surveys off
North Carolina in 1991 yielded surface density estimates of 0.12 turtles per square km (Epperly et
al, 1995). That study assumed for analysis that every turtle in a strip 300 meters wide on the
surface was sighted. Their highest density estimate, made on a transect from Cape Hatteras to
Ocracoke Inlet on February 22, 1999, was 0.176 turtles per square km. The report does not identify
what percentage of the sighted turtles were loggerheads. There is also no indication on whether
“surface” includes turtles that are sighted but submerged. CETAP aerial surveys observed 21.6
loggerheads per 1000 kms of track yielding densities of 0.00164 to 0.051 loggerheads per square
km (Shoop and Kenney, 1992).

Our Transects were not conducted with the purpose of arriving at a loggerhead density or
population estimate. We went to areas where relatively high numbers of turtles were taken during
scallop fishing. The purpose of the Transect was to locate turtles to track with the ROV. We ran in
a relatively straight line, with a few alterations of course to maintain the best sighting conditions,
rather than circle and stay in one area. We did this to gain some insight into the distribution of the
turtles. On the June trip the Transects ranged from 21 to 71 km in length. For the most part, we
believe we did not count any turtles more than once. On average, the 232.2 km of Transect track
line yielded a density estimate of 0.227 turtles per square km. Our highest yielding transect was
0.684 turtles per square km. There is no way we can compare our crude density estimates with the
previously cited aerial surveys. There are a host of sightings issues that would need to be resolved.
Most important is the ability to observe a submerged turtle that is located 1 to 5 meters below the
surface from an aircraft compared to a vessel.

4.6  Water Temperature impact

We monitored sea water temperature using an Onset Corporation Tidbit temperature
recorder attached to the scallop dredge and to the ROV. SST from the Tidbit conformed to that
obtained from satellites and ranged 21-23 C in the areas where we encountered turtles. A number
of turtles we tracked dove to depths as deep as 11 meters and fed on jelly fish; the water
temperature at that depth was 16° C. The one turtle, #34, that we tracked to the sea floor, 60 meters
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deep, stayed in a temperature of 7.6° C for upwards of 8 minutes. We had to terminate our tracking
of that turtle as we ran out of tether. When the ROV surfaced, turtle #34 surfaced alongside of the
ROV. We did not observe any overt symptoms of stress while the turtle swam along the bottom.

It is commonly recognized that sea turtle ecology, distribution and behavior, like all
animals, will be constrained and influenced by physiology. We also know that sea turtles can avoid
unacceptable sea water changes through migration, though sometimes their migration pathway can
be blocked by cold water. Cape Cod Bay is an area where this frequently occurs and two
institutions are frequently involved with this scenario; the New England Aquarium and NOAA’s
Stellwagen Bank National Marine Sanctuary. Sea turtles are cold blooded reptiles that are
susceptible to quick changes in water temperature. According to the New England Aquarium’s
website, loggerheads exposed to “very cold water (<10 ° C) become lethargic and float to the
surface of the water”. The website asserts that if the water temperature drops below 5-6 ° C death
can occur. The Stellwagen Bank National Marine Sanctuary website states that cold-stunning
occurs when water temperatures fall below 12 ° C. They further explain that under these conditions
turtles can not swim or digest food.

During this project we monitored bottom water temperatures in the Mid-Atlantic areas
where we operated and found the temperature to be consistently below 10 °C on the bottom. This is
well within the range of expected bottom water temperatures for this area (Mountain and
Holzwarth, 1989). Their long-term data base indicates that from June through October, bottom
water temperature in the Mid-Atlantic Bight, where many of the turtle takes have occurred are
normally below the 10 ° C level associated with cold-stunning. The question arises why would
turtle #34 dive to the bottom where the water temperature was 7.6° C? The shock of going from
surface waters of 22 ° C to temperatures below 8 °C would seem to be a significant deterrent to
bottom feeding behaviors. To do this the loggerhead would have to have adaptations to regulate
heat flow (Hochscheid et al, 2002). One adaptation that has been observed is a change in flipper
blood flow which has a significant physiological cost. For example, a 10 ° C difference in water
temperature caused a 100-fold difference in blood flow (Hochscheid et al, 2002).

In the literature, cold stunning is reported to occur when water temperatures drop below 8 °
C before turtles have the opportunity to swim away (Spotila et al, 1996). Another older source
states that loggerheads become lethargic at 13-15 ° C and adopt a “stunned” posture in water
temperatures of about 10 ° C (Mrosovsky, 1980). Turtles have been shown to stop feeding at water
temperatures below 15 ° C (Epperly et al, 1995). The lethal effects of cold water on loggerheads is
a function of turtle size (Witherington and Ehrhart, 1989) Our current state of knowledge, which is
very limited, would indicate that the loggerhead turtles should not be foraging on the bottom in the
mid-Atlantic, when most of the takes occur in the scallop fishery, due to the low bottom water
temperatures. However, we have turtle #34.

The idea that loggerheads may be going to the bottom to enter into some state of
hibernation does not seem to be very plausible. No sea turtles have been reported to be taken in
scallop dredges over the winter months; December through April. During these months, the
bottom water temperature is even warmer than during the summer months (Mountain and
Holzwarth, 1989). Known sea turtle hibernacula are restricted to a narrow zone around the 29 ° N
latitude but no evidence was found for sea turtles hibernating in the nearshore environment of
Georgia and South Carolina (Ogren and McVea, 1995). A more recent paper suggests that the
evidence indicates that sea turtles do not hibernate (Hochscheid et al, 2005). It has been found that
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sea turtles have increased dive duration during winter when water temperatures are colder (Godley
et al, 2002; Storch et al; 2005). However, the depths are greater and the water temperature is
significantly colder in the mid-Atlantic than in these studies.

It is commonly hypothesized that loggerheads are going to the bottom in the mid-Atlantic
to feed, with little evidence that the turtles spend much time at the bottom depths where the
interactions have occurred, mostly 49-57 m. In the southern North Atlantic, loggerheads are rarely
taken by trawls in depths greater than 18 m even when aerial surveys show the turtles distributed
over considerably deeper waters (Henwood and Stuntz, 1987). For benthic foraging to be
beneficial, the turtle needs to gain more energy through eating than expanded in diving and
keeping warm (Houghton et al, 2000). Loggerheads are capable of keeping their body temperature
higher than the surrounding water temperature (Sato et al, 1993, 1998). In Sato’s research the
water temperature ranged from 24 ° C on the surface to 20 ° C on one deep dive t030 meters (mean
dive depths were less than 10 m). This body heating would require significant energy for any
lengthy stays on the bottom, especially in temperatures below 10 ° C. The temperature differential
between surface and bottom water temperatures that turtle #34 experienced was greater than 14° C;
a range that has not been reported in the literature to our knowledge. Temperature gradients of 4 ©
C, from 25 ° C to 21 ° C have been reported (Sakamoto et al, 1990).

Sea turtles are known to consume less at low temperatures than high temperatures
(Bentivegna et al, 2003) and none of the studies indicate feeding at temperatures as low as that
found on the bottom in the mid-Atlantic. What benthic organisms these turtle may be feeding on is
an unknown and dietary habits cannot be extrapolated between regions (Burke and Sandora, 1993).
Where benthic feeding has been reported the water depths have been very shallow (Burke and
Sandora, 1993; Plotkin et al, 1993; Godley et al, 1997).

Deep dives have high energy costs. Loggerheads have the ability to control their
buoyancy over a range of 14 m (Minamikawa et al, 2000). In the areas that the seas scallop fishery
interacts most with the loggerheads, the bottom depth range is 49- 57 m (Murray, 2004). A turtle
on or near the bottom has to expend energy by actively swimming or save energy by lying on the
bottom in temperatures known to cause cold stunning. Turtle #34 on its dive to the sea floor swam
the first 30 meters and then glided the remaining distance. Once on the sea floor the turtle remained
negatively buoyant as is had to swim to move up off the sea floor and forward. All the other
loggerheads we observed with the ROV were diving to depths of 5-11 meters at most when the
water depths were in excess of 50 m. We did lose track of several turtles beyond that depth range
but believe they were diving to avoid the ROV. In the open ocean environment, away from nesting
beaches, where turtles are known to be actively foraging the shallow dives are the most frequently
observed behavior. Polovina et al (2003) reported 70% of loggerhead dives tracked were no deeper
than 5 m where turtles are foraging on aggregations of food associated with convergent
temperature fronts.

4.7 Foraging behavior

Bartol (2000) describes evidence that would indicate that loggerheads use vision for
foraging as well as avoidance behaviors. Our ROV video may provide support for this hypothesis
but it is not definitive. When turtle #39 turned its carapace towards the oncoming shark, it was
possible that the turtle was looking in the direction the approaching shark. We observed numerous
large jelly fish pass very closely to the feeding turtles but the turtles made no effort to swim
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towards the prey. One has to wonder if the turtle failed to see or smell the presence of the prey.
Loggerheads have developed chemoreceptive systems and probably use them for foraging as well
(Saito et al, 2000). Loggerheads can also use magnetic field sensory capabilities to not only return
to natal beaches, but to seek out and return to feeding grounds (Lohmann and Lohmann, 1996;
Avens and Lohmann, 2004). In one experiment, turtles tested during the summer oriented towards
their point of capture, presumed to be their feeding area, while turtles tested in the autumn oriented
southward (Avens and Lohmann, 2003).

While there seems to be agreement that adult loggerhead turtles in a post-nesting stage
leave their nesting areas and migrate towards individually-specific residential feeding grounds,
there is conflicting evidence on how they find these grounds or even if this is a valid hypothesis
(Luschi et al, 2003). Luschi et al. believe the South African turtles use the coastline, bottom
reference points, and biological compass cues for navigation. They also question whether a turtle
that has such a large prey spectrum even needs a specific feeding site. Once in a foraging area,
loggerheads seem to have the capability to move directly between patches of abundant sessile prey
(Stoneburner, 1982).

There is evidence that adult loggerheads are able to deliberately switch to a pelagic
offshore lifestyle (Luschi et al., 2003). In general, loggerheads when in the open ocean are
considered to feed on macroplankton and when in neritic habitats feed mostly on benthic
invertebrates. There is an indication that the different environments and forage may result in
different diving behavior (Hatase and Sakamoto, 2004). Luschi et al (2003) found the turtles they
were tracking in the middle of the Indian Ocean spent considerable time on the surface, sometimes
not diving for hours. They speculated that the turtles might have been feeding on floating prey. In
the oceanic environment, turtles have been found associated with fronts where they probably find
shallow concentrations of forage (Polovina et al, 2003).

Stranded turtles along the Texas coast were found to have benthic invertebrates including
crabs and mollusks as the predominant prey species (Plotkin et al, 1993). Crabs became the
primary species in the turtle diet as crab abundance increased over the season. Food items in the
guts of the examined turtles also indicate the turtles feed on the sea surface as well as in the water
column. While shrimp and fish exist within the water column, the authors felt that loggerheads can
not capture these prey alive. Gut contents taken from loggerheads found near Queensland
Australia indicate the turtles feed on slow moving, hard body invertebrates, primarily mollusks
and crustaceans (Limpus et al, 2001). The fact that loggerheads are a fairly non-selective feeder on
sessile and slow moving organisms has been established in many parts of the world (Godley et al,
1997). Where they have been found to eat mollusks, the shell size has been in the range of 10-30
mm (Ibid, 1997). Loggerheads also feed by digging below the sediment surface (Preen, 1996).
Over 90% of the diet of loggerheads in waters off New York during the June-November period
was found to be crabs including rock crabs ((Burke and Standora, 1993).

Shoop and Ruckdeschel (1982) speculated that discarded fish may be a major source of
food for loggerheads based on stomach contents of stranded animals in the vicinity of shrimp
fishing. They also felt that the fish discarded by the fleet attracted crabs, a major prey item
consumed by the turtles. They postulated that fishing activity may maintain a higher population of
turtles in an area due to the availability of the discarded fish, and concentrated crab population,
thus increasing the risk of sea turtle interactions. They briefly discussed alternatives to handling
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the discard that might reduce turtle/shrimp trawl interactions. Shoop and Kenney (1992)
hypothesized that loggerhead distribution might be modified by fishing activity in that if they are
feeding on discard they may not need to migrate as far north as they would have otherwise. One
can speculate even further and conclude that if fisheries are keeping more turtles to the south, they
may be less likely to get trapped in cold water at the end of the season. More turtles may die each
year due to cold kill than by the sea scallop fishery.

Evidence exists that loggerheads in the western Mediterranean are also opportunistic
feeders on discarded bycatch (Tomas et al, 2001). In a shallow water (<2m) foraging site off
Greece, four male loggerheads were observed feeding on bivalve molluscs, attached to a wall, and
entrails of fish discarded by fishermen (Houghton et al, 2000). In cases where turtles were captured
in trawls, fish was the dominant prey species. In this study the data strongly supported the turtles
regularly feeding on discard to the point where the energetic benefits of a fish diet may possibly
outweigh the risks of incidental capture. There is evidence that turtles that feed on nutrient rich
material tend to grow larger than those that do not have that opportunity (Hatase et al, 2002).
Turtles feeding on scallop viscera thus may grow larger and have greater survival characteristics
than if this forage source was unavailable.

The 2003 bycatch data for the scallop fishery shows that the majority of the turtle bycatch
involved multiple interactions (Murray, 2004). One trip caught 4 turtles, two trips caught 3 turtles
each, and three trips caught 2 turtles each accounting for 73% of the takes (16 out of 22 turtles
taken). This would seem to imply that these vessels were behaving in a manner that increased the
chance of catching a turtle; discarding possibly. The idea that small scale differences in fishing
behavior can influence turtle catch rates has been put forth previously, but pooled data has
prevented analysis of this possibility (Robbins, 1995).

4.8 Turtle distribution

Our Transect data shows that we found the loggerheads in patches along a relatively
narrow band running parallel to the depth contours. We do not believe SST is the key factor
determining the distribution of these turtles during the June — September foraging season as the
desirable water temperatures extend over a much broader area than the high densities of
loggerheads. SST gets the turtles into the general area but other factors influence their location
within that range.

Ninety-three percent of all observed turtle takes in the sea scallop fishery in 2001 and
2002 were in waters with SST warmer than 19 ° C (Murray, 2004). Loggerheads are adversely
affected by low water temperature and move to warmer waters in the fall; in the Mediterranean a
drop of sea surface temperature (SST) below 20 ° C triggers the migration to warmer waters
(Bentivegna, 2002). Mediterranean loggerheads have been reported to encounter seasonal
temperatures as low as 13 ° C when diving (Bentivegna et al, 2003). In the central North Pacific
loggerheads are found around oceanographic fronts with SST of 17 ° C and 20 ° C (Polovina, et al,
2000). In the Gulf of Mexico tracked loggerheads experienced 18 ° C as the coldest mean water
temperatures over a 5-10 month period (Renaud and Carpenter, 1994). In the mid-Atlantic region
where the scallop fishery interacts with the sea turtles, the loggerheads occur most frequently in a
range of SST 21-24° C (Shoop and Kenney, 1992). In fact, their research found only eight out of
2156 loggerhead sighted in SST of less than 10 ° C. These eight turtles may have been sighted in a
cold-stunned condition and in trouble.
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There is a definite correlation between the sea water temperatures and general loggerhead
turtle locations. Most work has examined this issue in terms of SST’s and oceanographic fronts but
not relative to bottom water temperatures and vertical temperature gradients. A survey of the
waters off North Carolina related turtle presence to SST from satellite based sensors. Turtles could
have occupied temperature ranges from 4.9° C to 32.2 ° C but they were only observed where SST
ranged from 13.3 ° C to 28 ° C (Coles and Musick, 2000). The study also found that the turtles
preferred warmer waters within the range they occupied. Another study, examining the winter
distribution of sea turtles in the vicinity of Cape Hatteras, found most of the turtles in waters with
SST greater than 11 ° C with frequent sightings along thermal fronts (Epperly et al, 1995).

In their juvenile to adult stages, loggerhead turtles are known to migrate annually into
the Mid-Atlantic shelf region and forage there between June and November when sea surface
temperatures (SST) warm to above 20°C (Shoop and Kenney, 1992; Hawkes et al., 2007). Beyond
the seasonal relationship between temperature and turtle distributions, however, only moderate
progress has been made in determining the environmental factors that may co-vary with or control
these turtle distributions. For example, attempts to parameterize western North Atlantic turtle
distributions have yielded some broad linkages to SST, Gulf Stream position, and bathymetry (e.g.
Hawkes et al., 2007). Post-hatchling loggerheads have been closely associated with floating
Sargassum mats in downwelling fronts on the shoreward side of the Gulf Stream (Witherington,
2002) and have been found far from land in the central and eastern Atlantic (Bolten et al. 1992). In
the central North Pacific, juvenile loggerheads have been strongly linked to oceanographic fronts
characterized by distinct sea surface height, temperature and chlorophyll gradients determined
from satellite data (Polovina et al., 2000). A generally accepted model is that hatchling
loggerheads in both the Atlantic and Pacific spend a pelagic stage of life in the mid ocean gyres,
where convergent oceanic fronts provide zones of enhanced food supplies (Carr, 1986; Olson et al.,
1994; Bolten, 2003). The end of the pelagic phase is marked by entry into the continental shelf
regions — along the U.S. Atlantic coast and Japan -- where foraging occurs in neritic and benthic
environments.

The physical oceanography of the MAB region has been well described in a variety of
studies (Wright and Parker, 1976; Beardsley and Winant, 1979; Chapman and Beardsley, 1988;
Flagg et al., 2002; Johnson et al., 2001). Inspection of climatological ocean property fields leads
us to postulate that ocean salinity may be a practical predictor of turtle distributions — more so than
SST and bathymetry -- through its strong influence on horizontal density gradients and hence
regional currents, and through its close association with chlorophyll concentrations. On the shelf,
salinities range from >36 psu seaward of the shelf edge to <30 psu near shore and are the dominant
factor creating and maintaining strong frontal features trending northeast to southwest along the
entire shelf (Figure 15). Such fronts are not only sites of enhanced biological productivity
transcending multiple trophic levels, but they may also act as boundaries creating distinct species
transitions (Olson et al., 1994). As Figure 15 demonstrates, salinity distributions are very closely
aligned with chlorophyll concentrations, a metric of biological productivity. We speculate that
abundance of turtle food (i.e. jellyfish and Sargassum weed communities) may also align with
these fields creating areas where sea turtles congregate — and areas where they do not. In short, we
postulate that while temperature primarily controls the seasonal turtle distributions and migration,
the structure of ocean currents and availability of food govern those distributions during the warm
months. We have proposed an RSA project that will test the hypothesis that sea turtle
distributions align with hydrographic properties (density, salinity, and chlorophyll) along frontal
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zones in the Mid Atlantic shelf region.

Figure 15 shows monthly climatological fields (June — November) for temperature,
density, and salinity at the sea surface from HydroBase (Curry, 2002) and chlorophyll-a
concentrations derived from the MODIS-Aqua satellite for the same months in year 2007. SSTs
exhibit a north-south gradient of 4-6 °C over the MAB shelf in each month. Density, salinity and
chlorophyll distributions all exhibit strong cross-shelf gradients, evidence that density in this
domain is dominated by salinity and that salinity and chlorophyll concentrations are dynamically
linked through ocean circulation. Density contours approximate a stream function for the
geostrophic shelf circulation. From Nantucket to Cape Hatteras, the mean flow is along the shelf
toward the southwest (Beardsley and Winant, 1979) and is a continuation of along shelf flows
originating further north on the Scotian Shelf (Chapman and Beardsley, 1989). These flows are a
consequence of density-driven along shelf geostrophic currents (created and sustained by
continental runoff) and balanced by the Ekman circulation that is driven by surface wind stress.
Winds that blow from a northerly direction, reinforce the along-shelf flows (i.e. they result in
downwelling and convergent conditions), while southerly winds oppose the mean flow resulting in
upwelling and divergence that cause near-surface waters to disperse laterally across the shelf. The
cross-shelf gradients of salinity and chlorophyll signify that both of these property distributions are
strongly linked to the mean advective field whereas temperatures are modified by other factors
(surface heat fluxes) along the flow path.

Both winds and ocean properties exhibit strong seasonality that are evident in vertical
sections of temperature, salinity and density (Figure 16). In winter, water temperatures over the
shelf are colder than 6°C and average winds are from the northwest, whereas in summer
southwesterly winds are dominant and surface temperatures warm to >20°C. The seasonal shift in
average wind direction favors downwelling conditions in winter and results in a well-mixed,
vertically homogenous water column and strong cross-shelf surface gradients. In summer,
southwesterly winds and enhanced solar heating cause the water column to be strongly stratified
with weaker cross-shelf surface gradients.

The monthly mean temperature fields can readily explain why sea turtles seasonally
inhabit and depart from the MAB shelf region. On shorter timescales of days to weeks, however,
the winds and currents are more variable. Anecdotal evidence as well as more rigorous studies (e.g.
Hawkes et al., 2007) suggest that sea turtles are not randomly distributed on the shelf, but instead
congregate in certain regions for varying amounts of time. To determine what environmental
factors, if any, govern these sea turtle distributions requires investigation on synoptic timescales.
We hypothesize that winds and currents set up environmental conditions that either favor or deter
sea turtles geographically and that these conditions can be diagnosed from easily measured
hydrographic properties (temperature, salinity and chlorophyll).

We consider salinity and chlorophyll together as complementary parameters. Previous
studies have demonstrated that ocean optical properties estimated from remote sensing reflectance
can be used as a surrogate for salinity mapping as well as a means of estimating biomass, primary
production and heat flux (e.g. Johnson et al., 2001). Although both will be measured in situ, only
chlorophyll can presently be measured by satellite. (Remote sensing of salinity will begin in 2010
with the launch of NASA’s Aquarius mission) However, salinity is more closely tied to the
dynamics of ocean circulation, and can be used to identify the types and origins of water masses
found in the MAB region — i.e. slope water, Gulf Stream water, coastal waters, and shelf waters
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(Wright and Parker, 1976; Flagg et al., 2002)

The hypothesized link between turtle distributions and oceanography is supported by
the June 2008 trip which logged 50 turtle sightings along transects spanning 38-39°N on the shelf.
Figure 17 shows the location of these transects and turtle sightings relative to satellite derived
maps of chlorophyll-a during the field operations. The turtle sightings (red circles) along the ship
survey (black line) align remarkably with the synoptic chlorophyll distributions — i.e. on the edge
of the 1.0 mg/m?® contour. We expect a similar relationship with the salinity field (not shown
because synoptic field is unavailable) and that together, salinity and chlorophyll can provide a
basis for mapping, and ultimately modeling and predicting turtle distributions.

5.0 Conclusions

Our main conclusion is that there are some significant differences between published
literature and our direct observation of loggerhead behavior summarized as follows:

e We observed a loggerhead go through a temperature differential larger than any we can
find in the literature

e The turtles were most numerous along the synoptic chlorophyll distribution sharpest
gradient

e We observed a loggerhead active in 7.6 °C bottom temperatures for at least eight minutes

e We observed a number of loggerheads average less than 2 minutes between breaths

e We observed three loggerheads feeding solely on jelly fish
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Table 1: Video and BlueView Sonar log - FV Kathy Ann - 23-28 Sept 2007

Video and BlueView Sonar log - FV Kathy Ann - 23-28 Sept 2007
Disk &# Date Station # |ROV Dive & |Time DVD on |Time DVD off | BlugView Sonar file
1| 23-8ep 1 1[11PM 2007_09_23_232_37_56.son
24-Sep 2 2|B45AM 915A4M 2007_08_24_D8_41_42 son
2| 24-3ep 2 2[915AM 2454M 2007 09 24 08 17 37.s0n 2007 09 24 03 26 25.son
2| 24-3ep 3 3[11258M Moon 2007_09_24_11_29_48.s0n
3| 24-Sep 3 3[1205PM 1209PM 24 11
3| 24-3ep ] 4[525FM 550FM 2007 09 24 17 25 37.s0n
3 24-Bep 7 5|530FM TFM 2007_09_24_18_32_35.son
4| 24-Sep B £ |905FM G35PM 2007_08_24_21_05_59 s0n
4|  25-3ep ] 7[B15AM B4TAM 2007 09 25 0B 17 23.50n
5 25-3ep ] 7|B50AM 9128M 7_00_25 D8 17_23.son
5 25-Bep 11 2[10024M 1025AM 08_25_10_0%_02 son 2007_08_25 08_17_23 son
5 25-5ep 11 2[10354M 1052AM 2007_08_25_10_35_09 son [ [
5| 25-3ep 14 3[1215PM 1228PM 09_25_132_18_27.s0n 2007_09_25 12 13 42.50n
6] 25-Sep 14 3[1FM 125FM 08_25_13_00_45s0n
6] 25-Sep 19 10|B16PM 255PM data somehow lost
7| 26-3ep 20 11[916AM 53AM 2007_09_26_09_16_16.50n
7| 26-Sep 20 11 [101348M 1021AM 2007_08_26_D8_16_16.s0n
Bl 26-Sep 20 11[103248M 1059AM 2007_08_26_10_32_10son 2007 _09_26_10_57_55 son
8| 26-3ep 20 11[11268M 1150AM 2007_09_26_11_26_56.50n |
al  27-Sep | 12 [1234FPM 1251PM 2007_08_27_12_44_45s0n 2007_09_27 12 34 43 son
al  27-5ep 28 13|642PM EE 2007_08_27_18_45_13.s0n
0| 27-3ep 28 13(7T30FM TA9FM 2007_09_27_159_29 40500
10|  27-Bep 28 14[811PM ; 2007_08_27_21_08_08 s0n
11| 28-Bep 29 15[720AM 2007_08_27_18_29_40 son
11|  2B-Bep K] 16(910AM 2007_09_27_159_29 40500 2007_09_28_03_10_45.son
12{ 28-Bep 30 16 [8434M 2007 08 28 10 12 05.s0n
13  28-Bep 0 16 [10404M 2007_08_28_10_50_57 son
13 28-3ep k] 16|1110AM 2007_09_28_11_00_51.son sharks and tuna on sonar
14]  22-Sep i1 71216PM 1240PM 2007 09 28 10 50 57 son sharks and tuna on video
14|  28-Bep K2 12|305FM 345FPM 2007_08_28_15_08_51son
15[  2B-Bep M 18[351FM 401FM 2007_08_28_15_08_51.s0n
15[ 28-Bep 7 18[651FM T42FM 2007 08 28 18 52 44 son
FW Challenge Video and sonar files - 20 - 21 Sep 2007
20-5ep 2007_08_20_23_34_04 son
20-3ep
21-Bep
21-Sep
21-Bep
21-Bep
21-Sep
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Table 2: F/V Kathy Ann 2007-1 (September 2007) turtle sightings with sea surface temperature
(SST)

Bottom
Sighting Observer  Station Temp

# Latitude Longitude  Activity location # Time Date SST c
1 /211 73230 onsurface pilet house 10 0945 9/25/2007 22 10
2 3919.7 73229  onsurface foredeck 12 1105  9/25/2007 22 10
a 3919.2 73238 ::::::e crows nest 13 1212 9/25/2007 22 10
4 3917.8 73234 on surface crows nest 15 1354 92572007 22 10
5 39140 732687 on surface crows nest 16 1615 9252007 22 10
& 38133 73273  onsurface foredeck 16 1630 9/25/2007 22 10
7 38599 73354 on surface crows nest 20 0207  9/26/2007 22 10
B 39001 73352 ::Efzz:a crows nest 20 0917  9/26/2007 22 10
9 39002 73350 underweed  crows nest 20 0927 9/26/2007 22 10
10 39002 73350 :-.I:Ef:;:s crows nest 20 0930 9/26/2007 22 10
11 39 00.5 73336  inweed crows nest 20 1005 9/26/2007 22 10
12 39005 73336  inweed crows nest 20 1010  9/26/2007 22 10
13 39005 73336  inweed crows nest 20 1010 9/26/2007 22 10
14 39007 73335  onsurface crows nest 20 1040  9/28/2007 22 10
15 39143 73 26.2 :::ELE crows nest 22 1415 9/26/2007 23 2]
16 3915.7 73249  onsurface crows nest 23 1435 9/26/2007 23 9
17 3918.2 73260 onsurface foredeck 23 1530 9/26/2007 23 g
18 39172 73349  onsurface foredeck 23 1815  9/26/2007 23 9
19 39394 73087 on surface crows nest 27 1827 9272007 NK MK
20 393286 73094 ::ﬂ:::g crows nest 30 0939 9/28/2007 22 10
21 39320 73090  onsurface crows nest 30 1114 9/28/2007 22 10
22 38 32.5 7309.0 ::?f:ge crows nest 31 1251  9/28/2007 22 10

23 389303 73100 onsurface foredeck 33 1351 9/28/2007 22 10
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Table 3: Turtle tracking data summary from F/V Kathy Ann 2008-1 (June 2008)

Average
Time Turtle Direction
Time Between # of Turtle Carapace Distance of
Turtle # Tracked breaths Breaths Sex length Covered movement
3 0:02:28
7 0:42:00 0:02:36 135 M
8 0:08:08 M
10 0:08:07 MNE
14 0:02:08
135 0:45:58 0:04:31 B M ME
21 0:12:57
25 0:00:25
30 0:01:29
32 0:04:11
34 7:34:19 0:01:44 10
0:01:31 51
0:01:58 20
0:01:56 33
0:01:42 26 Avg #34
0:01:31 25 0:01:.47
39 B8:24:47 0:02:03 44
0:01:27 41 Avg #38
0:01:23 32 0:01:38
41 1:40:35 0:01:32 &4
44 0:03:20 0:01:52 2
49 0:11:11 0:01:43 3
Totals  20:00:04 372
Average 0:01:59
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Table 4: Calculating minimum turtle densities in the study area. This conservative calculation
assumes the observation range was 500 meters to each side of the vessel; that each km of track

covered a square km of area.

Total
Length Turtles Turtles per
Date nm Km Sighted Km
61708 | 35 64.008 11 0.172
6MEMDE | 15 | 27.432 ] 0.219
6/18/08 | 12 21.9456 15 0.684
6/19/08 | 14 25.6032 2 0.078
| B/20/08 | 12 | 21.9456 ; 0.410
6/21/08 | 38 | 71.3232 7 0.098
127 50
Average 0.277
Access Areas Area
square nm  square Km
Hudson Canyon 3342 8655.780
Elephant Trunk 2043 5291.370
Delmarva 2883 T466.970
Total 21414120
Turtles 5932
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Kathyann-2008-1-Turtle-34 Notes on Dive from 0 to 60 m

Turtle H20  Rate of Temp. Time from |Time to m/sec from | m/sec # of strokes /| strokes /
Depth (m) Time Code Temp. C  Change (5 m) surface 5m surface |[from5m strokes @ second meter Comments
0] 13:50:18 21.59 0 0 0.00 0.00 NA NA NA intial part of dive, steep dive pitch
5] 13:50:37 21.28 0.31 0:00:19 | 0:00:19 0.26 0.26 NK NK NK rov lost visual for few seconds
r
10| 13:50:50 20.98 0.30 0:00:32 | 0:00:13 0.31 0.38 7 0.54 1.4 some comb jellyies present, ROV ~1 meter behind turtle
15| 13:51:09 19.31 1.67 0:00:51 | 0:00:19 0.29 0.26 8 0.42 1.6 ROV at same depth as turtle
20| 13:51:22 17.22 2.09 0:01:04 | 0:00:13 0.31 0.38 5 0.38 1.0 ROV at same depth as turtle
25| 13:51:35 15.30 1.92 0:01:17 | 0:00:13 0.32 0.38 4 0.31 0.8 stroke noticably slower
pausing after downward part of stroke, dive slope
30| 13:51:48 14.13 1.17 0:01:30 | 0:00:13 0.33 0.38 35 0.27 0.7 apprears to be decreasing, comb jelly
flipper held along dorsal plane of turtle during middle of
35| 13:52:01 12.97 1.16 0:01:43 | 0:00:13 0.34 0.38 1 0.1 0.2 stroke cycle, comb jelly
ROV ~1 meter behind turtle, flipper held along dorsal
40| 13:52:11 12.39 0.58 0:01:53 | 0:00:10 0.35 0.50 0 0.0 0.0 plane of turtle during middle of stroke cycle, more jellies
ROV ~3 meters behind turtle, flipper held along dorsal
plane of turtle during middle of stroke cycle, lots more
45| 13:52:19 11.68 0.71 0:02:01 | 0:00:08 0.37 0.63 0 0.0 0.0 jellies
time estimates, ROV lost visual, turtle further from mOM
50| 13:52:26 11.09 0.59 0:02:08 | 0:00:07 0.39 0.71 0 0.0 0.0 and visiblity decreased, more plankton
55| 13:52:33 10.67 0.42 0:02:15 | 0:00:07 0.41 0.71 0 0.0 0.0 time estimates, no ROV visual, still heading down
ROV ~9 meters from turtle, turtle's carapace completely
60| 13:52:40 9.81 0.86 0:02:22 | 0:00:07 0.42 0.71 0 0.0 0.0 visible, appears to be on or near the ocean floor
Total H20O Temp. Difference: -11.78 C Averages: | 0:00:12 " 0.45 0.48 2.59 0.2 0.52
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Table 6

Notes on Turtle 34 Behavior While Foraging on Ocean Bottom

Turtle

Bottom

Time Code Depth (m) Depth

13:52:52

13:52:56
13:53:18

13:53:48
13:54:08

13:54:22
13:54:29
13:54:55
13:54:59
13:55:14
13:55:49
13:55:55
13:56:06
13:56:12
13:56:22
13:56:30
13:56:41
13:56:57
13:57:16

13:57:39

13:58:30

13:58:44

13:59:35

14:00:12

14:00:39

14:00:56

14:01:15

14:01:23

60

60
60

60
60

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

60

60

60

60

60

60

60

60

60

60
60

60
60

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

60

60

60

60

60

60

60

60

Heading Temp Change

SW

S
SW

S
S

SW
S
S
SW
S
S
S
SW
S
SW
SwW
SE

SE
ESE

H20

10.67

10.38
9.81

9.23
8.94

8.65
8.65
8.36
8.36
8.07
8.07
8.36
7.78
7.78
7.78
7.78
7.78
7.78
7.78

7.78

7.49

7.49

7.49

7.49

7.49
7.49
7.49

7.49

Temp

-0.29
-0.57

-0.58
-0.29

-0.29

-0.29
-0.29
0.29

-0.58

-0.29

Acti

ity

Locomotion

ROV Positon Re

itve: Turtle & Bottom Type

traveling on bottom

possible feeding on bottom

traveling on bottom

possible feeding on bottom

traveling on bottom

possible feeding on bottom

traveling on bottom

possible feeding on bottom

traveling on bottom
traveling on bottom
feeding on bottom
traveling on bottom
traveling on bottom
traveling on bottom

traveling on bottom

traveling on bottom

possible feeding on bottom

traveling on bottom
traveling on bottom

traveling on bottom

traveling on bottom

traveling on bottom

possible feeding on bottom

possible feeding on bottom

feeding on bottom
traveling on bottom
traveling on bottom

traveling on bottom

5 m above turtle and bottom swim/cram
6 m above turtle and bottom stopped
<1m from bottom, directly behind turtle crawling
on bottom <1 m from turtle stopped
on bottom 1 m from turtle crawiing
1 m from turtle, slightly above to its left

quarter stopped
<1m from bottom, on its left quarter crawiing
<1 from bottom, slightly above left quater stopped
<1 from bottom, slightly above left quater crawling
<1 from bottom, slightly above left quater crawiing
on bottom, right quarter <1 m stopped
off bottom, left quarter 1m crawiing
on bottom,turtles left beam 1 m crawling
just off bottom, left quarter 1m swim/cram
just off bottom, left quarter <2 m swim/crawm
just off bottom, left quarter <2 m swim/cram
on bottom, <1 m directly behind turtle stopped
on bottom, <1 m directly behind turtle crawling
on bottom, 1 m behind left quarter crawling
just above bottom, <2m directly behind swim/cram
just above bottom, 3 m directly behind crawling
just above bottom, <1m directly behind swim/cram
on bottom, <2 m away, right quarter stopped
on bottom, 1 m away, directly behind stopped
on bottom, 1 m away, left beam with head mostly
visible stopped
just of bottom, to left beam crawiing
just of bottom, to left quarter <2m swim/cram
just of bottom, to left quarter 3m swim/crawm

Gait Stvle

fore flipper = power stroke,
rear = bipedal

none, rear flippers touching
ground

symmetrical

axial rocking
symmetrical

none
symmetrical

none
symmetrical
symmetrical
none

symmetrical

symmetrical

fore flipper = stroking, rear =
bipedal

fore flipper = stroking, rear =
bipedal

fore flipper = stroking, rear =
bipedal

axial rocking
symmetrical

symmetrical

fore flipper = stroking, rear =
bipedal

symmetrical

fore flipper = stroking, rear =
bipedal

none

some rocking

2 forward crawl steps

symmetrical

fore flipper = stroking, rear =
bipedal

fore flipper = stroking, rear =
bipedal

Notes

fore flippers are doing power strokes, rear flippers are pushing off the bottom
head reaching out, as if foraging, ~6 cut scallop shells within view scattered
around >1 m away, prey not visible

doing some short "zig zags" while maintianing a SW heading

prey not visible, ROV lights are on
bottom stirred up by turtle, started traveling again

made a right angle turn left and extened head

turning back onto the SW heading, small crab and scallop visible infront of
ROV

made a right angle turn left and extened head out and down, 4 cut scallop
shells in close proximity

ROV is being tugged on by tether

8 cut scallop shells visible, small scallop swims away from turtle at 1 m
turtle speed up briefly then right 45 degrees to right and stopped

turtle turns back SW and starts traveling again

slows down and turtle makes right angle turn left with head up, seems to be
looking at ROV

turtle quickly picks up speed while it does a swim/crawl
turtle travels over small scallop that swims away after being approached, turtle
turns 45 degrees to right

turtle occasionally using fore flipper to crawl (not swim)

stopped and is moving rear flippers slightly

turtle starts traveling again, no prey or sediment disturbance visible

made 45 degree right turn

fore flippers are doing a crawiing type stroke without touching the bottom,
seems to be using the pushing of the rear flippers for propolsion turtle picks
up speed, swimming directly over small scallop

turtle changes to swim/crawling, some sediment is distrubed, passes over 8
cut scallop shells

turtle changes to swim/ crawling using power strokes, speeds up, some
sediment is distrubed, passes over small scallop, 10 cut scallop shells,
monkey dung

turtle stopped quickly with head pointing sharply down

turtle still stopped, looks like rear flippers are pushing the head down, some
gential rocking of its body can be seen, all flipper extened and touching the
sea floor without moving.

turtle still stopped, ROV repositioned to get better view, can cleary see the
turtles head and jaw moving with an object in its mouth, turtle is looking at
ROV, not prey or seditment disturbance visible, small crab directly in front of
ROV, turtle is still crewing as it crawis away from ROV

starfish present, small scallop swimming, turtle swims over large scallop with
swims away In front of it

turtle switches to swim/craw
TURTLE LAST SEEN ON BOTTOM, ROV is pulled away by tether as turtle
continues traveling along bottom heading E

Total Time: 8.5 minutes

Temp Change:

-3.18
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Table 6: Temperatures logged during turtle observations

46

Bottom Surface
Turtle ID| Date | Station| Time Sighted| Temperature C | Temperature C

1 6/17/08 1 7:52 - 2086
2 6/17/08 2 10:05 8.9 21.3
3 B/17/08 3 11:50 8.3 20.9
4 61708 4 12:50 8.4 21.3
S B/17/08 5 13:30 8.4 21.3
& &/MM17/08 =] 13:40 8.4 21.3
7 BM17/08 7 15:30 8.4 21.3
8 BM17/08 7 16:00 8.4 21.3
g B/17/08 8 16:44 8.0 21.9
10 B/17/08 a 17:30 8.0 21.9
11 8M17/08| 10 18:49 - -

12 6/18/08| 11 7:53 - 21.0
13 6M18/08| 12 8:44 - 21.3
14 6/18/08| 13 9:17 - 21.9
15 6/18/08 14 10:00 - 219
16 B6/18/08| 15 11:10 - 21.9
17 6/18/08 - 12:09 - -

18 6/18/08| 16 13:09 - -

19 6/18/08 - 13:29 - -

20 6/18/08 - 13:47 - -

21 6/18/08| 17 13:55 - -

22 6/18/08| 17 14:01 8.7 -

23 B/18/08 - 14:44 8.7 22.2
24 6/18/08 - 14:44 8.7 22.2
25 6/18/08| 18 15:20 - -

26 6/18/08| 18 15:35 - -

27 6/18/08| 19 16:10 - 21.9
28 6/18/08 19 16:10 - 21.9
29 6/18/08 19 16:10 B =

30 6/18/08| 20 16:37 - 22.2
31 6/18/08| 21 17:25 8.7 -

32 6/18/08| 22 17:58 8.7 =

33 6/19/08| 23 8:30 B 20.9
34 6/19/08| 24 9:04 7.5 21.3
35 6/20/08 - 749 - 21.4
36 6/20/08| 25 8:30 8.2 21.4
37 B/20/08| 26 9:38 s 22.4
38 er20/08| 27 9:47 = 21.1
39 6/20/08 28 10:23 - 214
40 6/20/08 28 14:02 8.1 214
41 e/20/08| 29 17:13 = 21.4
42 6/20/08| 29 18:36 = 21.7
43 6/20/08| 29 18:36 - 21.7
44 6/21/08 30 10:15 9.8 216
45 B/21/08 - 10:57 - -

46 B6/21/08 - 11:12 = -

47 B/21/08 B 11:37 = -

48 6/21/08| 31 12:09 = 21.9
49 er21/08| 32 13:00 - 21.9
50 6/21/08 - 13:50 - 21.9




Figure 1: Turtle’s eye view of an oncoming scallop dredge.
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Figure 2: Sargassum Mats viewed from the crows nest.
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Figure 3: Turtles amongst the weed. The top view shows a turtle outside the perimeter of a mat and
the lower picture shows a turtle on top.




Figure 4: Smaller fish were found in close association with the Sargassum; the larger fish were
further below.
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Figure 5: Barracuda and mahi mahi were found in large numbers in the vicinity of the Sargassum
mats.
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Figure 6: Sonar image of school of tuna — 5 to 9 meters from ROV - 26 Sept 2007
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Figure 7: Possible turtle at 17 meters — 26 Sept 2007
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Figure 8: Large sharks at 19 and 21.5 meters from vehicle. 28 Sept 2007. Note the scallop vessel
discard in the photograph.
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Figure 9: Tuna on left, sharks entering from right — 28 Sept 2007
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Figure 9b: Turtle on BlueView at 20 meters

56



Figure 10: Screen captures of a loggerhead eating jellyfish.
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Figure 11:

Plot of Kathyann-2008-Turtle-34 sightings
from 09:04 until 17:12 on 6/19/2008
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Figure 12:

Plot of Kathyann-2008-1-Turtle-39
Sightings from 10:23 until 16:36
6/20/2008
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Figure 13: Turtle #34 diving to the sea floor 60 meters deep
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Figure 13: Turtle #34 diving to the sea floor 60 meters deep continued
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Figure 14: A turtle encounter with shark

76



Figure 14b: A 2" turtle encounter with a shark. Turtle was to the lower right corner eating a jelly
and did not react to the shark.
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Figure 15: Maps of monthly climatological sea surface properties in the Mid Atlantic Bight
region.

Row 1: temperature Row 2: density Row 3: salinity Row 4: chlorophyll-a concentrations
derived from MODIS-Aqua satellite measurements of ocean color in 2007.
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Maps of monthly climatological sea surface properties in the Mid Atlantic Bight region.

Row 1. temperature Row 2: density Row 3: salinity Row 4: chlorophyll-a concentrations derived from
MODIS-Aqua satellite measurements of ocean color in 2007.
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Figure 16: Vertical sections of temperature, salinity and density across the Mid Atlantic Bight
shelf near 38.5°N for February and August.
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Figure 17: Satellite image of chlorophyll-a during F/V Kathy Ann 2008-1 (June 2008). Source:
Sea-WIFS 8-Day 9-km products (NASA’s GIOVANNI Ocean Color Time-Series Online
Visualization and Analysis). Turtle survey track line is black and 50 turtle sightings are red circles.
The shelf break is denoted by the heavy gray contour
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Kathyann-2008-1-Turtle-34
Profile of Dive from Surface to Ocean Floor (60m)

Stroke Count & Water Temperature at Depth
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Rate of Temp. Change (5 m)

Figure 18: Stroke rate, water temperature, and thermocline at depth during 60 m dive
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Figure 19: Stroke rate, speed, water temperature, and thermocline at depth during 60 m dive

Rate

2.50

2.00

1.50

1.00

0.50

0.00

10

15

Kathyann-2008-1-Turtle-34
Profile of Dive from Surface to Ocean Floor (60m)
Rates & Water Temperature at Depth

20

m/sec from surface

m/sec from 5 m

strokes / second

Rate of Temp. Change (5 m)
H20 Temp. C

25 30 35
Depth (meters)

40

45 50 55

60

25.00

20.00

15.00

10.00

5.00

0.00

D aJinjeladwsa] Ja1epn

82



Figure 20: Temperature profile during 60 m dive and benthic foraging
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Figure 21: Temperature models for location and time
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Figure 22:
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Rough Plot of Observed Turtle Sighting Positions During Trip Kathyann-2008-1
and Turtle Sightings From CETAP Data (Shoop & Kenney)
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Figure 23: Screen Captures of turtles defecating
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Figure 24: Photo Gallery of Turtles Observed
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Figure 25: Examples used to calibrate visual distance estimates

Turtle 34 in contact with the bottom at 60m, with the Turtle 34 in contact with the bottom at 60m, with the
ROV directly above at 35m, distance =5 m ROV directly above at S6m, distance =4 m

Turtle 34 in contact with the bottom at 60m, with the
ROV dircctly above at 57m, distance =3 m
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Appendix A: Budget Data

Compensation Collection Trips:

F/V Kathy Ann September 24, 2006 Project share: $41,773.64
F/V Westport September 26, 2006 $43,201.22
F/V Celtic October 18, 2006 $37,102.80

Project Total: $122,077.66
Original Budget: $94,282 Actual Income: $122,077 Increase: $27,795

Budget for Revised project Plan

Item Original Amount Obligated Remaining New Budget
Personnel $ 30,680 $12,341 $18,339 $40,000
Travel $ 6,600 $ 1,000 $ 5,600 $ 8,000
Supplies $ 3,402 $ 2,100 $ 1,302 $ 8,000
Contractual $ 49,000 $26,500 $22,500 $60,000
Other $ 4,600 $ 4,100 $ 500 $ 6,077
Equipment $ 0 $ 0 $ 0

Totals $94,282 $46,041 $76,036 $122,077
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Appendix B: Trip Summary F/V Kathy Ann September 23-29, 2007

On Sunday, September 23 the F/V Kathy Ann departed Barnegat Light at 0800 heading
Southeast on a search transect directly in line with Carteret Canyon. A charter fishing vessel
returning from that canyon had spotted sea turtles in depths somewhere between 50 and 20
fathoms. At 2230 the vessel arrived at Station 1 (ROV 1, 23 fms) and commenced an ROV search
dive. The standard protocol for this type of dive was to search the water column on the way down,
search around the bottom, and search the water column on the way up to the surface. The search
consisted of both video and sonar and a temperature logger was attached. At this station the
combined wind and current created a drift rate of 1.2 knots which limited control of the ROV for
searching particular spots on the sea floor. The substrate was sand and organisms present included
sand dollars, scallops, hermit crabs, little skates, and four spot flounder. The dive ended at 2300;
dive time 30 minutes. The vessel was anchored, using the starboard dredge, for the night.

On Monday morning at 0830 operations commenced with Station 2 (ROV 2; 22.7 fms)
while the vessel was still anchored up on the dredge. The wind was NE at 10-15 knots, seas 2-3
feet, and it was sunny. The current was about 1 knot causing the vessel to drift at 0.2 knots. Twenty
fathoms of dredge warp was paid out over the dive period to expand the search area. During the
dive some excellent video of four spot flounder swimming behavior was taken. The dive ended at
0945; dive time 45 minutes.

The vessel continued a surface search transect east, crows nest and foredeck manned with
observers, and stopped at 1130 for Station 3 (ROV 3; 29.9 fms) inside the Hudson Canyon
Scallop Access Area (HCA). Weights were attached to the tether about 25 m up from the vehicle to
aid in tether management on the bottom dives. The wind was now ENE at 15-20 knots, seas were 4
feet, and the sky was clear. The vessel conducted a standard ROV search pattern drifting at 0.5-0.8
knots. The substrate was sand and shell hash and the sonar picked up recent scallop dredge tracks.
Visually the towed area was identifiably different than patches of area that were not towed. The
dive ended at 1215; dive time 45 minutes.

The vessel now headed west on a visual surface search transect stopping at 1520 for
Station 4 (Tow 1, 24.1 fms). The port dredge, a turtle dredge frame design with no turtle chains,
was outfitted with two cameras and a temperature logger. Camera One was the NMFS low light
Deep Sea Power and Light (DSPL) camera, recording to a mini DV tape. Camera One was
attached to the bottom of the depressor plate viewing forward. Camera Two was a Panasonic H200
with wide angle lens, recording using a hard disk, attached near the gooseneck viewing back
towards the dredge frame. The standard tow used 3 to 1 scope and a speed of 4 knots. During all
tows the crows nest and foredeck were manned with observers. The winch was stopped during
haulback at the 10 fathom mark to get video of the dredge “flying” in the water column. The tow
time was 30 minutes; ending depth was 22.8 fms. Both cameras failed to operate during the tow.
The battery in the H200 fell out and the cause of that problem was rectified. The cause of the DSPL
malfunction was not obvious.

Station 5 (Tow 2; 25.8 fms) started at 1630. The camera rig and the towing procedures
were similar to the previous tow. Tow time was 30 minutes. It was late in the day so the video
image of the H200 was dark. The DSPL again failed to operate. Station 6 (ROV 4; 24.3 fms)
began at 1730 and lasted 30 minutes. This was a standard ROV dive drifting at 0.5 knots. The
substrate was sand with sand dollars, scallops, and sulfur sponge (“Monkey dung”). Station 7
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(ROV 5; 18.6 fms) started at 1830 and lasted for 45 minutes. The substrate was similar to the
previous station. At 2104 the vessel anchored up for the night on the starboard dredge and began
Station 8 (ROV 6; 26.9 fms). The dive lasted 30 minutes and the substrate was similar to the
previous stations.

On Tuesday morning, September 25", Station 9 (ROV 7; 27.2 fms) commenced at 0815.
Scope was shortened on the anchored dredge in order to test the ability to spot the dredge using
sonar. The BlueView sonar was set at the 50 m scale and was able to define the dredge clearly at a
distance of 42 m. The ROV mounted video camera could just see the dredge at 8 m using natural
light. When the ROV lights were turned on the visible range was greatly reduced, almost to zero,
due to back scatter. A “turtle eyes view” of an oncoming dredge was video taped. Dive time was
60 minutes.

Station 10 (Tow 3; 26.6 fms) began at 0925. The wind was SW at 10-15 knots, seas were
3-5 feet with some whitecaps. The camera arrangements were similar to the previous tows except
that the H200 was recording directly to the SD card and was set on auto-focus. The camera battery
was taped into position to further secure from vibration effects. Both cameras functioned well on
this dive which lasted 20 minutes. The tow was interrupted at 0945 with a turtle sighting (Turtle 1)
100 m off the starboard bow. The turtle, which had many barnacles on its carapace, dove as the
vessel started hauling back the dredge. At 0949 the dredge was onboard and the vessel was lying
too on top of the sighting area. There was a large amount of Sargassum weed floating on the
surface and near the surface. At 1006 the ROV was in the water (Station 11; ROV 8; 26.7 fms)
searching and examining the weed. Drift was 0.8 knots. The ROV dive ended after 40 minutes.

At 1055 Station 12 (Tow 4; 26.7 fms) began towing over the sighting area. At 1105 the
captain sighted Turtle 2, off the starboard bow from the pilot house; the turtle seemed to have
black spots on its carapace. After a few seconds on the surface it dove and towing continued. At
1118 haulback began as the dredge seemed to have bogged down. The haul was stopped at the 25
fathom mark for two minutes and then the dredge retrieved relatively empty; tow time was 25
minutes. The DSPL battery died during the tow; the H200 had popped into pause mode upon
setting over the rail.

The vessel set out again (Station 13, Tow 5; 27.2 fms) in the same area at 1200. Wind was
SW at 10-15, seas 2-4 feet, and it was sunny. At 1212 a large turtle (Turtle 3) was spotted from the
crows nest ahead just under the sea surface. The vessel was taken out of gear and the dredge was
left in the water. The ROV (Station 14, ROV 9) was launched off the port side at 1215 but the
weights had to be taken off the tether. At 1216 the turtle was still visible, still just under the surface,
astern of the vessel. At 1217 the turtle put its head above water for a few seconds. At 1220 we lost
sight of the turtle as it dove before the ROV could reach its location. At 1225 the vessel hauled
back 25 fathoms of warp and retrieved the ROV. At 1235 the ROV was redeployed off the stern.
At this time it was noticed the ROV lost a propeller off one of its stern thrusters so it had to be
brought back onboard to move a propeller from the side thruster to the vehicles stern. At 1254 a
turtle was spotted, presumed to be Turtle 3, about 200 m off the port bow on the surface with its
head up. The dredge was hauled and the vessel drifted down towards the turtle. At a distance of
100 m the turtle dove. The dredge was deployed for 55 minutes and the ROV for 20 minutes.

Station 15 (Tow 6; 27.0 fms) began at 1337. At 1354 Turtle 4 was sighted on the surface
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to port at about 300 m. Speed was reduced to 2 knots to get the vessel ahead of the turtle and then
drift back but the turtle dove. At 1356 towing speed was resumed at 4 knots. The tow ended at
1415 after 30 minutes. Station 16 (Tow 7, 24.5 fms) began at 1555 with only the H200 camera in
position due to problems with the DSPL camera. At 1615 Turtle 5 was sighted from the crows
nest off the port side about 30 m out; and the vessel was taken out of gear. The turtle was the
smallest of the day and dove quickly so the tow was resumed. At 1630 Turtle 6 was sighted about
200 m to port. It was a definite loggerhead, its head and carapace out of water, and then it dove.
Wind was SW at 15-20 knots, seas 3-4 feet and whitecaps. The sky was clear and there was a
bright sun. The dredge was retrieved at 1635 for a tow of 40 minutes.

Station 17 (Tow 8, 23.9 fms) began at 1645 and ended at 1715 for a tow time of 30
minutes with an end depth of 29.2 fms. The H200 camera was recording to the hard drive and
tripped out upon setting. Station 18 (Tow 9, 29.1 fms) started at 1715 and lasted 30 minutes. The
H200 recorded to the SD card. The vessel continued south on a surface search transect until dark
and shortly thereafter arrived at a location that had previous turtle sightings; just west and outside
of the intersection of the Elephant Trunk Scallop Access Area (ETA) and the HCA. At 2000 the
vessel anchored on the starboard dredge and started Station 19 (ROV 10, 26.4 fms). The sand
bottom had sand dollars, scallops, hermit crabs, a few cancer crabs, skate, and hake. One hake was
observed digging itself into the bottom. Any shell sticking out of the bottom even a few inches was
sighted on the sonar at least 15 m distant. The dive ended at 2100 for 50 minutes of dive time.

On Wednesday, September 26™, Station 20 commenced, a surface search transect, heading
southwest. The wind was SW at 15-25, seas 3-5 feet, and a bright sun. The search direction was
changed at 0832 to the northeast due to the viewing conditions; vessel speed was 8.5 knots. At
0850 a large dense mat of Sargassum weed was spotted along a drift line that included a lot of
man-made flotsam. At 0907, on approaching the drift line, Turtle 7 was spotted with its head
above the surface about 10 m off the port side; the turtle dove. At 0910 the vessel was drifting
down through the Sargassum weed mat and launched the ROV (ROV 11; 26.3 fms). At 0917
Turtle 8 was sighted just under the surface from the crows nest; it was small, about 50 cm
carapace, and was diving when sighted. At 0927 Turtle 9 was sighted from the crows nest. It was
under the Sargassum weed off the port side. At this time the ROV was also under the weed, 50 m to
starboard, observing many tropical species of fish (trigger fish, yellowtail, barracuda, etc). At 0930
another turtle was spotted (Turtle 10) below the surface to starboard. The weed made it difficult to
maneuver the ROV towards the turtles. At 1000 the ROV completed a surface to seafloor search;
the sand substrate was almost devoid of life. The ROV was brought aboard so the vessel could
reposition to drift through the weed patch again.

At 1005 another turtle sighting was made (Turtle 11) though there was no way to
determine if each sighting was a new turtle or a re-sighting. At 1010 two turtles (Turtle 12 and
Turtle 13) were sighted at the same time within 5 m of each other. At 1040 Turtle 14 was sighted.
At 1115 the ROV was brought aboard and the vessel again repositioned. The vessel conducted
another drift through the weed searching with the ROV and visually and did not see any turtles.
The station ended at 1155 with about 120 minutes of ROV dive time.

Station 21, starting at 1200, was a surface search transect north to the location of the Turtle

6 sighting. The track was just to the west of the HCA boundary. No Sargassum weed or turtles
were spotted and the transect ended at 1338. Station 22 (Tow 10, 23.3 fms) began at 1351 with
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both cameras mounted. At 1415 Turtle 15, a large loggerhead, was spotted dead ahead from the
crows nest at about 300 m. The turtle was first observed submerged rising to the surface. It was on
the surface for less than a minute before diving when the vessel was about 50 m away. The tow
ended at 1428 for 38 minutes of tow time.

Station 23 was a search transect heading north over yesterday’s turtle sightings starting at
1435. At 1437 Turtle 16 was sighted from the crows nest about 30 m off the port floating on the
surface with its head out of water. It was about 50 cm in carapace length and dove immediately. At
1440 the transect was resumed and at 1510 the vessel altered course to the west. Wind was from
the SE at 20-25 knots, seas were 5-6 feet and building. The F/V Kathy Ann was heading to meet a
day boat scalloper bringing out replacement ROV parts. At 1530 Turtle 17 was spotted from the
foredeck off the starboard beam at about 100 m. It dove within seconds of being sighted. At 1615,
the ROV operator, looking over the rail from the lower aft deck, spotted Turtle 18 passing close to
port, about 10 m away. At this time the decision was made to end the transect due to weather. The
parts were received from the other vessel and the decision made to head into Barnegat Light for the
night. The vessel arrived at 2200.

On Thursday, September 24™, Station 24 commenced at 0930 upon departing the sea buoy
off Barnegat Light. The vessel proceeded on a NE heading towards the inshore western side of the
“Mud Hole”; the name given to the shallow portion of the Hudson Canyon. The inshore weather
was overcast, winds SW at 15 knots, seas 2 feet. Offshore vessels were reporting heavy weather.
The search transect ended at 1225.

Station 25 (ROV12, 20.8 fms) began at 1230 on scallop grounds to the west of the Mud
Hole. The drift rate was 0.7 knots. The substrate had sand waves and did contain scallops. The
water was very murky and visibility poor. The dive ended after 30 minutes. Station 26 (Tow 11,
22.6 fms) began at 1305 and lasted 17 minutes. This was to test to see what degree of visibility the
dredge cameras would have under these conditions. The DSPL was now mounted to view through
a hole cut in the depressor plate.

Station 27 was a surface search transect starting at 1330 and heading SE to an area where
the F/V Nelson Blount, a scallop boat, was fishing and sighting turtles. At 1827 we sighted Turtle
19 from the crows nest. The small turtle was about 30 m ahead and dove immediately. This was the
location identified by fishermen on the F/V Nelson Blount as having turtles. The transect ended at
this time.

Station 28 (ROV 13, 24 fms) started at 1835. The vessel was positioned to drift over the
turtle sighting and the tow the F/V Nelson Blount was working. Wind was SW at 15-25, seas 4-5
feet, and the sky was cloudy. At 2030 the vessel repositioned to drift through the site again as the
current was changing. At 2100, ROV 14 dive began on the same station. The bottom substrate was
sand with a thick shell hash. In addition to sand dollars and scallops there were many hake and
sand eels. At 2215 the station ended, with 180 minutes of dive time, and the vessel was anchored
on the starboard dredge for the night.

On Friday morning, September 28", Station 29 (ROV 15, 23.7 fms) began at 0720 while
the vessel was still anchored on the dredge. The wind was SW at 15-20, seas were 6-7 feet. The
substrate was thick shell hash and the sonar picked up many dredge tracks which were difficult to
define from visual observation. The dive ended after 40 minutes.
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Station 30 (ROV 16, 24.0 fms) was a test of the ROV in a towed mode of operation. The
tether was attached by electrical tape to a towing line (cod end twine) in loose bights and the ROV
deployed off the stern. The ROV settles in at a depth of 15 feet as the F/V Kathy Ann maneuvered
astern of the F/V Nelson Blount. At 0920 the vessel was towing the ROV about 400 m behind the
F/V Nelson Blount dredges when many targets were spotted on the BlueView sonar at about 20-30
m. The targets were identified visually at 13 m as sharks. A school of tuna, spotted first on the
sonar, was visually identified on the video. The sharks and tuna were feeding on the discarded
catch and shucking discard of the Blount. The discarded catch was observed on the sonar and
visually when the Blount cleared its deck right after a tow. The F/V Kathy Ann was maintaining
4.5 knots with the ROV under tow without difficulty. More tether was set out to allow the vehicle
to go deeper in the water but only to a limited extent as there was a risk of damaging the tether. At
0939 Turtle 20 was observed from the crows nest about 30 m off the starboard side. The turtle
came up to the surface and then dove quickly. At 1114 Turtle 21 was spotted from the crows nest
sitting on the surface about 100 m to starboard. The ROV operations ended at 1130 with 150
minutes of dive time.

Station 31 (ROV 17, 24.6 fms) started at 1210. The F/V Kathy Ann was anchored on one
dredge and asked the F/V Nelson Blount to pass close aboard. After that vessel passed the F/\V
Kathy Ann drifted over the Blount’s tow path; the drift rate was 0.5 knots. No fish, crabs, or turtles
were found feeding in the tow path. An occasional shucked scallop shell, with meat attached, was
observed. The tow path was observed at the location the previous observed turtle was spotted. At
1251 Turtle 22 was observed; it popped up above the surface 100 m off the starboard quarter then
dove almost immediately. The ROV was being hauled at that time for a total dive time of 40
minutes.

Station 32 (Tow 12, 25.2 fms) was started at 1310 with the intent of towing in the area
where turtles had been observed. The tow lasted 25 minutes, both cameras working, but no turtle
observed. At 1351 Turtle 23 was observed from the foredeck 100 m to starboard on the surface for
about 30 seconds. Station 33 (Tow 13, 23.2 fms), started at 1357, covered the location of the last
turtle sighting and was conducted as a turn around tow with multiple short passes. The tow ended
at 1435 for 38 minutes of tow time.

Station 34 (ROV 18, 23.7 fms) started at 1500. The vessel was anchored over the Tow 13
location. At 1530 sharks and tuna were observed at a depth of 20 m, on sonar and video, feeding on
scallop viscera and other dredge discard being thrown over the side. The dive ended at 1600 with
60 minutes of dive time. Station 35 (Tow 14, 22.0 fms) started at 1615 and lasted 30 minutes.
The vessel heading was 240 degrees and speed was 4 knots. The wind was NW at 15-20 knots, a
wind wave of 2-3 feet, and a long SW swell of 10-12 feet. The sun was very bright. Station 36 was
a search transect heading towards the area Turtle 1 had been sighted. At 1803 the vessel was at this
location and then proceeded south along a transect crossing the area where turtle 2-5 were sighted.
The transect ended at 1837 when the sun set without any turtle sightings. The vessel was anchored
on the dredge and conducted Station 37 (ROV 19, 26.1 fms) starting at 1841. The station ended at
1952 after 70 minutes of dive time. During the night the wind and seas increased and at 0300
Saturday, September 29", the vessel began to jog towards Barnegat Light. The F/V Kathy Ann
arrived at the dock at 1030 and ended the cruise.
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Appendix C: Trip Summary F/V Kathy Ann 2008-1

We left Barnegat Light at 2000 on June 16, 2008 on The F/V Kathy Ann. We steamed all night to
the Northwest corner of the Elephant Trunk Area (ETA). At 0630 we began Transect 1 (38-49.0,
74 18.0; HEADING 097, speed 6 knots; depth 28 fathoms). Wind was west at 15 knots and seas
were 2-3 feet. The sky was clear and sun glare was a problem.

At 0752 we sighted a loggerhead from the pilothouse 100 m off the starboard bow (Station 1,
Turtle 1) on the surface (38-49.1, 74-09.5) and launched the ROV (Dive 1). At 0814 the ROV was
within 10 feet of the turtle but did not capture the turtle on video. This was a very large barnacle
encrusted loggerhead that was hanging out on the surface when approached. It dove a few feet and
then was lost in the sun’s glare. The wind was now 20 knots from the west and seas 3-4 feet with
whitecaps. We were drifting at 1.1 knots. There were many salps and jellies in the water near the
surface. 0830 we continued a surface search for Turtle 1 without re-sighting.

0845: Resumed Transect 1 (38-40.35, 74-08.98, heading 140T). 1005: Sighted Turtle 2 from the
masthead (Station 2, 38-44.9, 74-01.96). Scallop boats were in the area. ROV (Dive 2) in the water.
1011: Lost visual contact with Turtle 2 due to sun glare. 1036: ROV (Dive 3) sent to bottom for
search (38-45.0, 74-01.4, 25 fathoms). 1117: Ended ROV dive as there was too much drift to reach
the bottom due to the short tether.

1120: Resumed Transect 1 (38-45.0, 74-00.0, heading 180). 1150: Sighted Turtle 3 from the
masthead 200 m to starboard and 4-5 feet under the surface (Station 3, 38-43.0, 74-00.5, 26
fathoms). Wind was west at 20 knots, seas 3-5 feet. ROV (Dive 4) in the water and Turtle 3 was
acquired on video. 1215: Lost contact with Turtle 3; retrieving ROV. Resumed Transect 1 (38-42.8,
74-00.3, heading 180)

1250: Turtle 4 sighted from masthead 600 feet off starboard and underwater (Station 4, 38-40.5,
74-01.0, 28.5 fathoms); ROV launched (Dive 5). 1300: Lost turtle after getting some video; diving
to bottom to search. 1320: Terminated dive (38-39.4, 74-01.0). Resumed Transect 1 heading 180
degrees. Wind dropped to 10-15 knots, seas 2-3 feet.

1330: Turtle 5 spotted from foredeck 500 feet to port (Station 5, 38-39.7, 74-01.0) ROV launched
(Dive 6, 26 fathoms, drift 0.6 knots) Initially acquired then lost turtle; too far from vessel. Then
Turtle 6 showed up; definitely a different turtle (Station 6, 38-39.5, 74-00.9, depth 25 fathoms).
Acquired on video but at 1350 lost contact with the turtle when the tether got caught on the vessels
rudder. 1450 ROV dive to the bottom (Dive 7, 38-39.10, 74-00.7, depth 27 fathoms) 1515:
Terminated dive 7; resumed Transect 1 (38-38.9, 74-00.6)

1530: Spotted Turtle 7 (Station 7, 38-37.8, 74-00.6 and the ROV was launched (Dive 8). While
the ROV was tracking Turtle 7 another turtle, Turtle 8, was observed off to starboard from the
masthead.1600:Still tracking Turtle 7 which is heading in a northerly direction by taking short
surface breathing breaks and shallow dives (38-37.8, 74-00.7). 1618: Lost ROV contact with
Turtle 7 when we ran out of tether. At that time, Turtle 7 had just taken surface breaths and dove to
11 m, and leveled off (38-37.8, 74-00.8). 1625: Resumed Transect 1 (38-37.76, 74-00.85). Turtle 7
still visible on surface as we proceed down transect.

1644: Sighted Turtle 9 from foredeck (Station 8, 38-35.5, 74-01.0, depth 28.5 fathoms) 1649:
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ROV (Dive 9) in water; turtle acquired on video. 1700: Lost contact with Turtle 9 due to short
tether (38-35.6, 74-01.1) 1702: ROV onboard; resumed Transect 1.

1730: Turtle 10 sighted from off to port from foredeck (Station 9, 38-33.37, 74-01.45) 1732: ROV
(Dive 10) in water but too far away; the turtle was acquired on video but soon lost. 1744: Lost
visual contact with Turtle 10 which was still visible on surface up to this point (38-33.47. 74-01.47,
depth 28.9 fathoms) Sent ROV down to do bottom search. The vessel was drifting at 0.3 knots.
1800: Ended Dive 10 (38-33.45, 74-01.47. 1805: Resumed Transect 1.

1849: Spotted Turtle 11 at the last minute and ran over its location and it dove (Station 10,
38-29.45, 74-01.9) Very poor searching conditions due to glare so ended Transect 1. 1930:
Anchored up for ROV Dive 11 which was a surface to bottom search (38-29.7, 74-01.99). We then
proceeded at end of dive to DelMarVa area.

June 18, 2008

0710: Started Transect 2 in DelMarVa Area (38-09.12, 74-11.17, Heading 240, speed 6 knots)
Weather sunny wind NW 20 knots, seas 3-4 feet.

0753: Turtle 12 sighted from masthead off starboard beam close aboard and underwater and
heading north (Station 11, 38-05.7, 74-14.78, depth 27 fathoms). 0755: ROV (Dive 12) launched
and approached turtle from rear. Turtle 12 seemed smaller than turtles yesterday. It dove out of
sight. 0806: Resumed Transect 2. 0811: Sighted very large white shark that swam right up to the
vessel; it was probably 15 to 18 feet long and would eat turtles like cheetos.

0844: Turtle 13 sighted from masthead off the port side, close aboard and underwater (Station 12,
38-02.81, 74-17.62, 27 fathoms). Glare was very bad for sightings. 0850: ROV (Dive 13) launched.
Turtle 13 was right off the bow and took a series of breaths then dove. It leveled off at about 10 m
depth and was barely visible from the rail directly above. This was a turtle as large as the ones
sighted yesterday but seemed much more skittish. The turtle was heading north when sighted but
we could not acquire on the ROV. Our vessel drift was 0.6 knots at 146 degrees. 0904: ROV
onboard; resumed Transect 2.

0917: Turtle 14 sighted from foredeck 100 m off port beam on surface (Station 13, 38-02.16,
74-17.90, depth 30.5 fathoms). ROV (Dive 14) launched. The turtle was acquired on video but
dove quickly and was lost. 0929: Sending ROV to the bottom. Drift 0.6 knots, 164 degrees. We
observed the ROV go down and lost visual contact from the vessel rail at a depth of 10 m. 0950:
Retrieved ROV. 0955: Resumed Transect 2 (38-01.95, 74-17.74, depth 30.5 fathoms)

1000: Turtle 15 sighted on surface from pilot house on surface 200 m off port bow. SW wind
10-15 knots, seas 2-3 feet (Station 14, 38-01.37, 74-17.88, depth 31 fathoms). 1005: ROV (Dive
15) launched. The ROV acquired the turtle on video and the turtle approached the ROV and head
butted the ROV. 1015: Still tracking turtle 15 now heading north (38-01.32, 74-17.83). 1026: Still
tracking (38-01.30, 74-17.82). 1037: Still tracking (38-01.33, 74-17.75, depth 31.3 fathoms).
Vessel drift 0.5 knots, 160 degrees; vessel using engines to stay with turtle. 1054: Backed off from
turtle 15 to test range of sonar and was able to view turtle on sonar to the end of the 35 m range.
1103: Retrieved ROV (38-01.34, 74-17.58). Resumed Transect 2.
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1110: Turtle 16 spotted off starboard bow from foredeck; lost and recovered in glare (Station 15,
38-01.14, 74-17.68, depth 32 fathoms). 1114: Launched ROV (Dive 16). 1119: Could not acquire
the turtle; glare really bad so it is hard to direct the ROV. Retrieved ROV. 1122: Resumed Transect
2 ((38-01.0, 74-17.67). 1150: Have caught several quick glimpses of turtles on the surface. 1209:
Spotted Turtle 17 from the masthead deep underwater but could not locate again due to glare
(37-58.53, 74-20.57) 1300: Ended Transect 2 (37-55.69, 74-24.60).

1300: Started Transect 3 (37-55.69, 74-24.60, depth 31.3 fathoms). Wind NW 10-15 knots, seas
2-3 feet.

1309: Turtle 18 sighted from the masthead was just off the port bow. The vessel came close and
the turtle dove (Station 16, 37-56.38, 74-24.67, depth 30.8 fathoms). 1312: Launched ROV (Dive
17). 1317: Turtle never re-sighted. Retrieved ROV; resumed Transect 3. 1329: Turtle 19 spotted
from masthead on surface off the starboard side about 500 m out (37-57.17, 74-24.50, depth 30.1
fathoms). It dove during our approach. 1334: Resumed Transect 3. 1347: Turtle 20 spotted on
surface from masthead (37-58.15, 74-24.29, depth 29.8 fathoms). It dove as the vessel approached.
1350: Resumed Transect 3.

1355: Turtle 21 sighted from masthead on surface 500 m off to starboard. Brought vessel to 100 m
out and launched the ROV Dive 18 (Station 17, 37-58.48, 74-24.19, depth 29.8 fathoms). The
ROV acquired the turtle. 1401: While tracking Turtle 21 a second turtle, Turtle 22 entered the area
on the opposite side of the vessel (37-58.39, 74-24.16, depth 29.8, vessel drift, 0.6 knots 189T).
1410: Turtle 21 dove deep and contact lost at 16 m depth (37-58.35, 74-24.20). 1418: ROV
searching deep when two turtles visually spotted off the starboard side then dove. 1420: ROV
going to the bottom. 1429: Two turtles visually spotted again. 1433: ROV Dive 18 back on deck;
repositioning vessel to pursue Turtles 21 & 22 (37-58.16, 74-24.23).

1435: Repositioned on Turtles 21 & 22 location; turtles; turtles are frequently diving and surfacing.
We are searching visually but lost contact. 1442: Resumed Transect 3 (37-58.16, 74-24.11) 1444
Sighted a turtle but it dove; resumed transect. 1455: Sighted at least two more turtles, Turtle 23
and Turtle 24, (37-58.82, 74-23.93, depth 29.6 fathoms). The turtles are not spending much time
on the surface and seem very skittish. Wind is SW at 15-20 knots. 1500: Resumed Transect 3.

1520: Turtle 25 sighted from masthead 500 m ahead on surface. When 30 m out from the vessel
we launched the ROV (Dive 19) but the splash caused the turtle to dive. (Station 18, 38-00.47,
74-24.09, depth 28.1 fathoms). 1527: Turtle 25 spotted visually about 5 m deep near vessel; ROV
still searching deep. Drift 0.4 knots, 143T. 1532: ROV acquired Turtle 25 and tuna school.
Another Turtle 26 sighted on bow. 1540: Lost contact with Turtle 25 (38-00.46, 74-24.14). Turtle
25 spotted visually beyond reach of tether; Turtle 26 no longer in sight. 1550: Retrieved ROV
(Dive 19) and resumed Transect 3 (38-0031, 74-24.24.

1610: Three turtles spotted ahead (Turtles 27, 28, 29) on surface but diving frequently; ROV
(Dive 20) in water (Station 19, 38-01.61, 74-24.21, depth 27.8 fathoms). No visual on turtles. Drift
0.4 knots, 270T. 1623: No contact with turtles spotted to north and out of tether range; retrieving
ROV. 1624: Resumed Transect 3 (38-01.63, 74-24.26).

1637: Turtle 30 spotted 500 m ahead on surface from masthead (Station 20, 38-02.00, 74-24.05,
depth 25.8 fathoms) Positioning vessel 100 m upwind. ROV (Dive21) launched and Turtle 30
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acquired. 1641: Lost contact under vessel. SW wind 20 knots, seas 3-4, extreme sun glare making
operating conditions difficult. 1652: ROV retrieved and resumed Transect 3 (38-02.29, 74-24.12).

1725: Turtle 31 sighted off the starboard bow, took 3 breaths and dove, and then came back up
(Station 21, 38-05.20, 74-23.95, depth 21.3 fathoms). 1732: Launched ROV (Dive 22); no contact
so diving to bottom to search. Drift 0.9 knots, 330T. 1740: While ROV on bottom turtle sighted on
surface to the north. 1752: Retrieved ROV and resumed transect at 025 degrees (38-05.52,
74-24.1).

1758: Sighted Turtle 32 on surface taking breaths 300 m out and maneuvered vessel towards the
turtle. 1800: Launched ROV Dive 23 (Station 22, 38-05.67, 74-23.93, depth 23.5 fathoms). 1805:
Turtle 32 acquired by ROV. The turtle was swimming steady facing north just under the surface.
1811: Ran out of tether so lost contact with turtle; lost visual in the sun’s glare. We could not
maneuver vessel to a better sighting angle (38-05.89, 74-23.91) Drift 1.0 knots, 344T. 1819: Turtle
briefly seen by ROV during retrieval. 1823: ROV (Dive 23) back on deck Resumed Transect 3 at
025T (38-06.09, 74-23.88, depth 22.1 fathoms) Wind SW 20 knots, seas 3-4 feet. 1912: End
Transect 3; visibility not good for sighting (38-09.88, 74-21.49).

June 19, 2008

0700: Started Transect 4 along the west boundary of the Hudson Canyon Access Area (HCA) on
the open bottom (38-58.28, 73-40.01, depth 27.1 fathoms). Wind was W 20-25 knots, seas 4-6 feet,
partly cloudy. Sighting conditions were poor. 0750: Heading 065T (39-00.93, 73-36.06, depth
28.3 fathoms) Three scallop boats working off to port.

0830: Turtle 33 sighted from masthead 100 m off port side on surface (39-02.79, 73-33.18, depth
28.6 fathoms). 0840: ROV (Dive 24) in water but not functioning. Turtle 33 still on surface; is a
small loggerhead. We lost sight of turtle. 0900: ROV is functioning so started to rig for towing.
Wind W 20 knots, seas 4-6 feet.

0904: Turtle 34 sighted from foredeck 50 m to port on surface (Station 24, 39-03.24, 73-33.30,
depth 29 fathoms). 0905: ROV (Dive 25) launched; small loggerhead turtle acquired. 0912:
Tracking Turtle 34 (39-03.28, 73-33.22, 29 fathoms) Drift 0.5 knots, 079T. 0920: 39-03.26,
73-33.16, 28.6 fathoms. SW wind 15 knots, seas 3-4 feet. 0926: Lost turtle; tether at limit
(39-03.22, 73-33.14). Turtle still visually observed on/near surface. 0931: Re-acquired with ROV
(39-03.20, 73-33.14). 0941: 39-03.17, 73-33.13; maneuvering with vessel engines to keep ROV on
turtle. 0955: 30-03.13, 73-33.07; 28.8 fathoms. Turtle 34 is 50 m from port beam and is less than 1
m down; barely visible from pilot house/foredeck but very visible from masthead.

1000: Still tracking Turtle 34 (ROV Dive 25) 39-03.21, 73-33.00; drift 0.5 knots, 070T; the turtle
is oriented north. 1007: Lost ROV contact with turtle, tether fully extended (120 m). Turtle
reacquired on surface visible 100 m out from pilot house. Wind W at 10-15, seas 2-3 feet. 1012:
39-03.21, 73-32.99. Turtle 34 is 50 m to port and 3 m down and is barely visible from masthead.
1020: 39-03.30, 73-32.91. 1030: 39-03.35, 73-32.89, Drift 0.6 knots, 100T. 1041: 39-03.42,
73-32.88. Drift 0.4 knots, 165T. Several scallop boats working 3 miles out. Wind 10 knots, seas 2
feet. 1050: 39-03.42, 73-32.89. 1103: 39-03.46, 73-32.90. In two hours Turtle 34 moved 0.364 nm,
070T.
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1113: Turtle 34 eating salps and other jellies at 10 m (39-03.49, 73-32.88) The current is from the
north; the turtle orients into the current and eats the tinifores that come close by and does not alter
course to feed on larger or more abundant prey. 1122: 39-03.55, 73-32.91. 1134: 39-03.62,
73-32.83. 1145: Turtle 34 making a deep dive and was lost at 11 m (39-03.62, 73-32.76. Drift 0.5
knots, 032T. ROV went down to search the bottom. 1200: Searched bottom and came up
conducting sonar search @ 30 m and 10 m (39-03.57, 73-32.65, depth 28.6 fathoms). Turtle is
0.575 nm bearing 065T from original sighting. 1205: Retrieving ROV (Dive 25).

1207: Re-sighted Turtle 34 on surface visually from vessel 800 m to port. 1225: Turtle 34
alongside v vessel hanging out while ROV operator is on break (39-03.59, 73-32.79, depth 28.8
fathoms). 1234: ROV (Dive 26) launched and Turtle 34 acquired (39-03.51, 73-32.75). 1246:
ROV lost turtle but turtle still visible on/near surface. 1247: Acquired (39-03.54, 73-32.77). Turtle
34 has moved about 200 feet in past hour. 1340:ROV lost contact with Turtle 34 @ 10 m depth but
masthead observer could still see the turtle (and ROV) so when the turtle came up to the surface the
ROV re-acquired at 1343 (39-03.50, 73-32.77). 1357: 39-03.51, 73-32.86.

1415: Turtle 34 and ROV on the sea floor; the ROV is being dragged away from the turtle due to
the drift and short tether (39-03.38, 73-32.83, depth 28.3 fathoms). 1420: Retrieving ROV;
conducting visual surface search for the turtle. 1430: ROV on deck; returning to last position of
Turtle 34. 1440: Visually located Turtle 34 (39-03.41, 73-32.89, 28.5 fathoms) but the ROV crew
was on break.

1459: ROV (Dive 27) launched and acquired Turtle 34 (39-03.38, 73-33.04). 1515: Turtle 34
0.619 nm from 0900 position (39-03.35, 73-33.17. 1525: Lost both visual and ROV contact with
the turtle; strong glare. 1530: Retrieving ROV when Turtle 34 spotted visually 400 m ahead
(39-03.29, 73-33.19). 1537 Re-launched ROV (Dive 28) and acquired Turtle 34 (39-03.28,
73-33.06). 1538: Lost turtle again; too much glare. The ROV was sent back down to the bottom.
1552: ROV coming back up to surface. 1557: ROV surfaces with Turtle 34 coming up next to it
(39-03.39, 73-33.09). 1610: 39-03.41, 73-33.11. 1623: 39-03.48, 73-33.20. At this time, Turtle 34
was 0.745 nm due N from original position. 1645: ROV runs out of tether; turtle remains visible
from vessel at or near surface. 1652: Lost visual contact in glare; ROV on deck. 1712: ROV (Dive
29) going to bottom (39-03.57, 73-33.37, depth 29 fathoms). 1720: ROV on way back up to
surface; tether too short to control ROV movement on bottom.

1726: ROV on deck (39-03.60, 73-33.32). We are rigging ROV to be towed. 1756: ROV (Dive 30)
rigged for towing and launched (39-03.64, 73-33.28) 1800: Towing ROV with 50m of tether
married to % inch polypro line at 4 knots and maintained 6 m depth. 1836: Completed ROV tow
test. The ROV was back on deck. 1840: Resumed search Transect 4 north (39-02.58, 73-33.54).
By this time there were four scallopers working the open bottom west of the HCA where we spent
today tracking. 1930: End Transect 4 (39-07.58, 73-30.19)

June 20, 2008

0700: Started Transect 5 in the ETA (38-42.88, 74-02.16, depth 28.5 fathoms) Wind variable at 5
knots, seas 1-2 feet. 0749: Sighted Turtle 35 from foredeck on surface 300 m off starboard beam
(38-39.47, 74-01.16, 25.5 fathoms). Turtle 35 is a large loggerhead and was facing west and dove
when the vessel came within 100 m. Drift 0.3 knots, 334T. This sighting was on top of one of the
sightings earlier in the trip. 0805: Turtle 35 did not resurface so resumed Transect 5.
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0830: Turtle 36 sighted from the pilot house off the starboard beam about 200 m out. Altered
course to intercept and the turtle dove. Possibly a different turtle spotted 500 m out to starboard
and we located the vessel over the location. 0840: The turtle was visually observed 5-10 m down
(38-37.80, 74-00.93, 27.5 fathoms). Drift 0.2 knots, 000T. 0845: Launched ROV (Dive 31) to
bottom for search (38-37.80, 74-00.93) 0913: ROV on deck; turtle re-sighted visually about 2 m
down and 75 m off stern. Vessel is maneuvering to launch. 0920: ROV (Dive 32) launched; the
turtle is still visible 5-10 m down. 0925: ROV could not acquire and retrieved (38-37.93, 74-00.83,
27.5 fathoms). 0930: Resumed Transect 5. 0938: Turtle 37 spotted from masthead 100 m
starboard gtr underwater; sighted several times (38-37.63, 74-00.83, 27.5 fathoms). 0941
Resumed Transect 5.

0947: Sighted Turtle 38 from masthead off to starboard 50 m and underwater (Station 26,
38-37.51, 74-00.86). 0950: Launched ROV (Dive 33) and tried to direct from masthead but the
turtle was lost in the glare. 0958: Retrieved ROV. We resumed Transect 5 on reverse heading;
000T. 1000: On Transect 5 (38-37.62, 74-00.82).

1023: Turtle 39 spotted from foredeck 600 m off starboard bow on surface. 1026: Launching
ROV (Dive 34) 38-39.12, 74-01.26, 26 fathoms. 1028: Turtle 39 acquired by ROV. 1034:
38-39.16, 74-01.24. Drift 0.4 knots, 045T. 1045: 38-39.14, 74-01.25. 1055: 38-39.22, 74-01.14.
1105: 38-39.31, 74-01.18. Drift 0.3, 017T. 1115: 38-39.37, 74-01.22. 1125: 38-39.40, 74-01.13.
1135: 38-39.40, 74-00.94. 1145: 38-39.44, 74-00.82.

1200: Lost contact with turtle when ROV tether got caught on bow. (38-39.53, 74-00.76) Turtle 39
still under visual observation from vessel ; directing ROV to turtle. 1207: Turtle 39 re-acquired by
ROV (38-39.50, 74-00.58). 1217: 38-39.59, 74-00.49. 1230: 38-39.62, 74-00.35. 1245: 38-39.58,
74-00.14. 1305: 38-39.66, 73-59.82. 1313: Turtle 39 is at 10 m depth feeding for the first time
since being acquired. 1330: 38-39.71, 73-59.54. 1340: 38-39.78, 73-59.55. Wind SW 10-15 knots,
sea 1-2 feet, sunny. 1400: 38-39.84, 73-59.50. Turtle 39 has been heading NE 1.2 nm since start of
tracking. 1402: Turtle 40 sighted off bow 500 m away. Drift 0.4 knots, NE. 1405: The two turtles
are now about 500 m apart and facing different directions.

1410: 38-39.89, 73-59.33. Turtle 40 still 300 m to starboard. 1423: 38-39.98, 73-59.24. 1435:
38-40.06, 73-59.18. Drift 0.3 knots, 013T. 1445: 38-40.07, 73-59.08. 1455: 38-40.16, 73-58.99.
1507: 38-40.21, 73-58.93. Turtle 39 has moved 1.726 nm, 070T. The turtle is feeding at 10 m on
salps and jelly fish. 1523: 38-40.29, 73-58-89. 1540: 38-40.39, 73-58.86. Lost contact with Turtle
39 at 30 m during a dive; could not keep up. 1544: Turtle 40 still visible off starboard side. ROV
comes up to surface and Turtle 39 re-acquires the ROV.

1550: ROV following Turtle 39 (38-40.33, 73-58.79). 1603: 38-40.53, 73-58.74. 1631: Turtle 40
coming closer to Turtle 39 (38-40.80, 73-58.65) 1636: Lost contact when Turtle 39 dove and tether
went tight. 1650: Retrieving ROV; strong glare making visual sighting very difficult (38-40.93,
73-58.75) Turtle 39 covered 2.334 nm heading 055T since first contact. We are searching for
Turtle 39.

1713: ROV (Dive 35) acquires Turtle 41; a small loggerhead (38-40.89, 73-58.66, 25.5 fathoms).

Drift 0.2 knots, 300T. 1722: 38-40.98, 73-58.60. 1736: Turtle 41 avoids a shark (38-41.27,
73-58.70). 1752: 38-41.51, 73-58.71. 1815: 38-41.83, 73-58.74. Drift 1.0, 353T. Turtle 41 has
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gone 1.0 nm since acquired. 1836: Turtle 42 observed visually 20 m off to starboard; large
loggerhead covered with moss (38-42.15, 73-58.72). Turtle 43 observed at the same time right off
bow. 1900: Ended Tracking (38-42.40, 73-58.65).

June 21, 2008

0716: Lying too (38-42.44, 73-59.93) Drift 0.7 knots at 328T. Wind SW 15 knots, seas 2-3 ft,
overcast. 0730: Commenced Transect 6 to the NW (38-42.62, 73-59.99, 26.5 fathoms). 0830:
38-46.01, 74-04.99, 25.3 fathoms. The wind is SW 20 knots and there are rain squalls. 0845:
Altered Transect 6 to 070T (38-46.55, 74-05.61, 24.3 fathoms). 0925: Sky clearing; ocean
changing from grey/brown to blue (38-48.25, 74-02.58). 0945: Altered Transect 6 to 180T
(38-49.13, 74.00.97, 24.6 fathoms). 1006: (38-47.67, 74-00.96, 26.0 fathoms) Wind SW 20 knots,
seas 3-5 ft, heading 180T at 4.5 knots.

1015: Spotted Turtle 44 from foredeck; it was astern to starboard with head above surface and
then dove. Vessel came about to search (Station 29: 38-47.13, 74-00.99). 1020: Launched ROV
(Dive 36) and acquired Turtle 44; a small loggerhead (38-47.34, 74-00.94). 1024: Startled Turtle
44 and it dive down. The ROV lost sight of the turtle and continued to the bottom to search
(38-47.46, 74-00.89. Turtle 44’s evasive maneuver was a straight down dive. 1025: ROV at 38 m
depth; can’t reach bottom due to short tether. 1029: Turtle 44 spotted back on surface; ROV on the
way up. 1035: Turtle dives again and we lost visual contact; the ROV tether is fouled on vessel
rudder. 1041: Retrieving ROV (38-47.64, 74-00.78).

1047: Resuming Transect 6 south on a heading of 180T; wind SW 10-15 knots, seas 2-3 ft, hazy
sun. 1055: Altered Transect 6 to the north for better sighting conditions. 1057: Spotted Turtle 45,
much larger than previous Turtle 44. Sighted from pilot house dead ahead 200 m, and then dove
(38-47.72, 74-00.70). 1103: Did not relocate; back on Transect 6.

1112: Turtle 46 spotted from masthead 300 m ahead on surface. The turtle dove when the vessel
was 200 m out (38-48.73, 74-00.50, 25.1 fathoms). The turtle was facing south when observed.
Drift 1.0 knots, 000T. 1130: Altered track to 270T (38-49.69, 74-00.40). 1137: Turtle 47 observed
ahead but dove right away (38-49.35, 74-00.89, 24.3 fathoms). The turtle was facing the vessel;
observed the vessel when we were 150 m away, and dove right away. 1155: (38-48.44, 74-01.99,
25.3 fathoms) Heading 235T.

1209: Turtle 48 spotted from pilot house and masthead 100 m to starboard, looked at vessel then
dove (Station 30, 38-47.95, 74-02.98). 1210: The vessel is laying too; sighted Turtle 48 just under
surface as we approached. 1215: ROV (Dive 37) launched but turtle is hard to locate due to pour
visual. 1218: ROV acquires the turtle (38-48.16, 74-02.92, 25.0 fathoms). 1222: ROV can not see
the turtle well and contact is lost but the turtle is still visually observed from vessel 3-5 m down
near the vessel. 1232: ROV operator says visibility is poor; retrieving ROV (38-48.25, 74-02.73).
1241: Resumed Transect 6 NW (38-48.22, 74-02.82, 25.0 fathoms).

1300: Turtle 49 spotted on surface from pilot house out 100 m off starboard bow; small in size
(Station 31; 38-49.38, 74-04.05, 24.5 fathoms). 1305: Launched ROV (Dive 38) and acquired
turtle. The ROV then got to close and the turtle tilted to present its shell to the ROV. 1315: Lost
ROV contact with turtle but the turtle remained visible from the vessel (38-49.35, 74-03.94). 1320:
Lost all visual contact with turtle; bad sighting conditions (38-49.38, 74-03.85, 24.6 fathoms).
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1324: Resumed Transect 6 NW (38-49.50, 74-03.95, 24.3 fathoms). 1330: Turtle 50 sighted from
masthead 300 m out on surface but dives before we get close (38-49.76, 74-03.84, 24.3 fathoms).
1350: On Transect 6 (38-51.07, 74-04.43, 23.1 fathoms). 1420: End Transect 6 for ROV Dive 39
(38-54.37, 74-05.25, 21.9 fathoms). 1425: Launched ROV (Station 32); drift 0.4 knots, 000T.
1500: ROV dive completed. The water was turbid, no jelly fish or salps observed, and there were
many benthic invertebrates on the bottom (38-54.67, 74-04.77, 20.0 fathoms) Drift 1.0 knots,
065T. 1505: Resuming Transect 6 north. 1555: (39-01.49, 74-04.44, 19.8 fathoms) proceeding at
7.2 knots, 000T. 1630: End Transect (39-06.35, 74-04.35.

2200: Arrived back at Barnegat Light.
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Appendix D: Track Plots

Plot of All Observed Turtle Positions & Transects Conducted
During Trip Kathyann-2008-1
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Plot of All Observed Turtle Positions & Transects Conducted
During Transect 1

6/17/08
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Plot of Observed Turtle Positions & Transects Conducted
During Trip Kathyann-2008-1

6/18/08
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Plot of Observed Turtle Positions & Transects Conducted
During Trip Kathyann-2008-1
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Plot of Observed Turtle Positions & Transects Conducted
During Trip Kathyann-2008-1

6/20/08
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Plot of Observed Turtle Positions & Transects Conducted
During Trip Kathyann-2008-1
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Boat Tracks and Turtle Sightings for trip Kathy Ann-2007-1
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Boat Tracks and Turtle Sightings

for Trip Kathy Ann-2007-1

9/25/2007
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Boat Tracks and Turtle Sightings
for Trip Kathy Ann-2007-1
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Appendix E

Disc
1

© 00 ~N OO~ WN

Date
6/17/2008
6/17/2008
6/17/2008
6/17/2008
6/17/2008
6/17/2008
6/17/2008
6/17/2008
6/17/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/18/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/19/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/20/2008
6/21/2008
6/21/2008

Time Start  Time End Time Code Start Time Code End

757
NA
12:43:00
13:36:00
14:50
15:35
16:50
17:29
19:32
7:58
9:52
10:00
NA
NA
15:20
16:11:00
NA
18:00
8:35
NA

12:34
nk
14:58
15:37
17:08
17:30
8:46

10:26:00

17:10:50

10:20
13:05

10:54
NA
13:22
13:52
15:15
16:25
17:00
18:05
20:13
8:06
9:04
11:21
NA
NA
15:15
16:24

18:23
10:02
NA

12:05
nk
14:32
15:35:25
17:20

16:50

19:00
12:32
13:20

7:55
NA
12:23
13:11
14:28
15:26
16:42
17:21:43
19:23:52
7:49:37
8:44:36
9:57
NA
NA
15:17:11
16:04:47
NA
17:51:45
8:28:48
NA
10:06:22
11:08:31
12:17:49
13:34:08
14:46:03
15:32:23
17:01
17:44
1:38:56
9:20:10
9:50:20
11:15
12:20
12:52
13:49:28
14:49:20
NA
17:05
18:03:54
12:09:03
14:21:36

11:00
NA
13:00
13:28
14:49
16:12
16:59
17:55:05
19:55:27
7:58:28
9:47:35
10:57:06
NA
NA
15:43:36
16:46:12
NA
18:16:19
9:59
NA
11:07:36
11:47:44
13:16:31
14:06:18
15:13:11
16:31
17:26
18:14
1:48:48
9:30:40
11:46:00
12:15
12:49
13:46
14:46:06
15:32:31
NA
18:02:50
18:43:26
13:15:11
14:47:28

Turtle
None
NA
4
5and 6
None

10
None
None
none

15
none
none

25

30
none

32

34

34
34
34
34
34

z%2%z%

39
39
39
39
39
39
39
41
41
44 and 48
49

Notes
going after turtle 1, never aquired
disc failed, did not record
first turtle recorded, brief footage of turtle swimming at depth <1 meter, some footage of bottom
good footage of turtle swimming 3-5 meters
some footage of bottom
turtle 8 was around during same time, good footage of turtle swimming 1-5 m
good footage of turtle swimming >1 m, fish associated
good footage of turtle swimming, fish associated, some bottom
footage of bottom, going after turtle 11, never aquired
going after turtle 12, never aquired
going after turtle 13, 14, never aquired, some bottom footage
turtle aggressive towards ROV, good footage of swimming,turtle 16, 17 not aquired
disk failed, nothing recorded,
disk failed, nothing recorded,
turtle comes towards ROV, tuna, floats to the surface, dives quickly
turtles 27-29 not aquired, turtle 30 mossy back
turtle 31 not aquired
footage of turtle swimming near surface
turtle 33 not acquired, 34 approaches ROV passively and swims doing shallow dives, lots of footag
disc failed, did not record
continuation of turtle 34, turtle eats 5 times
turtle dives to and is lost at 15m, some bottom recorded
turtle 34 at surface
turtle dives to bottom and is recorded
reaquired turtle 34?, great footage of feeding
reaquired turtle 34?,
disc failed, did not record, was on bottom
towing ROV, some bottom recording
some footage of bottom, problem with tilt
nothing
turtle passively inspects ROV, turtle has damaged left hind flipper?, a little skittish
turtle dives to 7m
turtle eats twice
turtles dives to 5m, deficates
turtle 40 in same area, turtle deficates, eats twice
some bottom
disk missing
turtle 41 avoids shark
jellies
two dives on one disk, camera out of focus
turtle not aguired?, some bottom,
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