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Executive Summary

This project focused on developing the methodokgfeusing a Remotely Operated Vehicle
(ROV) as a research tool for observing behavidogfierhead sea turtleSarretta carreta,on
foraging grounds off the Mid-Atlantic coastline. & project spent 11 days at sea during two
research trips. The research trips focused onagcghounds with water depths of 40-60 meters,
during the months of August (2008) and June (2088¥n and where turtles are known to be
present. Work included: using an ROV to searchudfes and to follow turtles once located,;
using an ROV to observe behind an actively fislsoagllop vessel both in the water column and
in the dredge track; deployment of dredge moungderas during a commercial scallop trip;
and the testing of a vessel mounted multibeam donacate and survey turtles in the water
column. Additionally, gear mounted camera and oleerork was conducted onboard to two
commercial fishing vessels during the same timeaard as the two ROV research trips.

During the two research trips we sighted 97 loggadsea turtles and 2 leatherback sea turtles.
All the turtles were first observed on the surfacevithin 5 meters of the surface. During the
two research trip we were able to follow 23 loggexdh turtles with the ROV for periods of time
ranging from 2 minutes to over 2.5 hours with aarage of 1 hour per turtle followed. We
observed several groups of turtles engaged inIdoefeavior (three separate incidences), we
observed one turtle avoid a towed object behinddinely fishing scallop vessel, and observed
two turtles swim from the surface to the sea fi@m@pth of 45 meters). We collected extensive
data on the time interval between breaths as wdihae at depth and temperature at depth. Gear
mounted cameras were deployed on 21 tows duringdimmercial fish trips done in

conjunction with the ROV research trips. A totallaf hours of video was obtained from these
gear mounted cameras, with no turtle/gear intevastobserved or recorded.

Key observations regarding loggerheads relatededge interaction include a) they do
frequently dive to the seafloor b) they are oftesagiated in groups of two or more c) they
become negatively buoyant at 30 meters, and d)ttireytheir carapace and dive when
encountering a towed object in the water column.



1. INTRODUCTION
1.1 Project Description

The purpose of this project was to collect furtiméormation on turtle interactions with sea
scallop dredges. This project was a continuati@hargmentation of existing work being
conducted under 2006 RSA funding and a NMFS conthaconjunction with the ROV
operations we also placed self-contained video casrend recorders on scallop dredges. The
project took place during the known periods anédsua turtle interactions. In addition, vessel
mounted multibeam sonar was tested to determiredtsbility as a way to locate and survey
turtles in the water column.

Presently it is not understood what interactiomny, occurs when turtles encounter chain-
equipped dredges or whether the noise of the climreating an avoidance behavior. Vessels
fishing on dense beds of scallops may discardgeaikcera remains concentrated in a relatively
small area, which may attract turtles. In shoreré¢hare many unanswered questions regarding
sea turtle behavior and interactions with scallogrides equipped with chain mats. It was the
intent of this project to continue to investigate behavior of sea turtles around scallop dredges
and in areas where scalloping has recently occuTiieid investigation used underwater cameras
and a Remotely Operated Vehicle (ROV) to try tauslly identify sea turtle behaviors in situ

and also around scallop gear.

We chartered with a Benthos Teledyne Stingray Rg8¥esn and an onboard sonar provided by
American Underwater. We followed the proceduresaxe developed in 2007. The first
strategy is to follow closely behind the towing selsand observe the activity occurring in the
water column in the vessels track. The secondegjyat to examine tow paths immediately after
the dredges pass.

1.2Background

In response to increasing numbers of sea turtkgantions observed by the sea scallop industry
and subsequently corroborated by NMFS observesstias of 15 experimental cruises were
carried out during the summer and early fall of 200 the continental shelf waters of the mid-
Atlantic Bight Qupaul et al, 2004 These cruises demonstrated that a simple ncatidn to

the standard sea scallop dredge was effectivermrelting the incidence of sea turtle bycatch
without substantial associated reductions in thpwa of the target species.

The modification, a chain mat that physically exids loggerheads, did not catch a loggerhead
in over 2400 hauls, while the standard dredge dasg)len loggerhead sea turtles. An issue was
raised after the study about how the loggerheadsact with the scallop dredge. After the prior
study, several proposed the theory that loggerhaaattracted to scallop viscera and lay close
to the bottom, while others speculated that thgdolgeads are captured while the dredge is being
retrieved. In a meeting between Cfarm, VIMS, and®8Vithere was a stated importance of
viewing the scallop gear using video with the hopseeing a turtle(s) interacting with the
scallop dredge. It was discussed that with videdHS will be better equipped to assess the
effectiveness of this gear modification in not orégucing the bycatch of loggerheads, but also
in assessing the type of interactions that maydserming. As an example, we do not know if the
noise of the chains is causing the loggerheadgé¢difom the path of the dredge, if the



loggerheads are getting run-over by the gear, thieiinteractions are occurring predominantly
during the retrieval of the gear.

Video work with dredge mounted cameras was conduot@€004 and was successful in devising
a methodology to video in front of scallop dredgaswas unsuccessful in viewing any turtle
behavior. A second study in 2005 utilized the mdthogy and information gained during the
2004 study, and took more than 70 hours of bott@aovin areas where loggerheads were
observed on the surface. Surface and bottom wettgrdratures were also recorded. In 2005, not
many loggerheads were observed to interact witls¢aéop fishery and, during the study, no
loggerheads were encountered underwater despitghawdightings on the surface.

Additionally, during the 2005 tests a new turtlelexling dredge frame was fished and data
collected on its operation.

In 2007, we introduced an ROV into the RSA propradl focused our efforts on trying to
observe loggerheads in the water column as walhdbe sea floor. We observed over two
dozen loggerheads on or near the surface but notteecsea floor. We did not capture any of
the turtle sightings on video due to operation#lalilties with the ROV. ROVs are designed to
observe immobile objects; not to track a movingéaor to be towed at scallop dredge towing
speeds.

Over the winter 2007-8 we improved our strategyaguiring and tracking sea loggerheads. On
June 16, 2008 we went to sea and applied our dgasamazing success. We gathered many
hours of video following loggerheads and observédtvdepths they occupied, how often they
went to the surface, what they were feeding ontaowvd, behaviors to avoid sharks and vessels,
and much more. We even followed one loggerhealdegdottom in 60 m where water
temperatures were 7.6° C.

We did have some problems. Just before sailindang tether failed so we had to conduct the
project using a short, 100 m tether. We also faimadl loggerheads can dive much faster than the
ROV. There are also permitting problems. We cammote into and out of the various scallop
access areas and utilize a dredge without an ERRvEYt on our trip with plans to mount
cameras and tow the dredges but the opportunitpalidgrise in an area where we were allowed
to fish.

The short tether made it extremely difficult toystéith a turtle once we acquired it on video. On
the first day we lost contact with three loggerteag acquired on video before any data could
be taken. When tracking a turtle the key informatiecorded was time at depth, temperature at
depth, time between breaths, and behavior suchealsniy.



2. METHODS

The study took place in the continental shelf wat to 100 kilometers offshore of New Jersey
and Delaware along the east coast of the US. Wafaths ranged from 50 to 100 m. Loggerhead
sea turtles migrate into this area in May, foragenfiost of the summer and fall, and migrate
south, or possibly offshore, during October. Seéase temperature (SST) ranges around 20 to
23 degrees C during this period and bottom watapé&atures increase from about 7 degrees C
in June to 12 degrees C in October. The warmerravafehe Gulf Stream lie further offshore to
the east.

We conducted two ROV tripsne in August 2008 and one in June 2009. We coedube

study from the scallop vessel F/V Kathy Ann utiligia Benthos Teledyne Stingray ROV
system. During both trips an additional vessel staffed with an NEFSC trained observer that
had extensive experience deploying video equiproeifiishing gear during normal commercial
operations.

2.1 ROV Operations

The Stingray ROV was rigged with a color video ceamdhis camera had: an 18 to 1 color
zoom camera with 1 lux light capability and a fiXedus color camera with 0.1 lux capability.
Full-range dimmable Deep Sea Power and Light haldigéures were mounted along with the
multibeam sonar and the color zoom camera on aadestable tilt bar on the front of the
vehicle. This tilt function allowed the multibeamnsr to be adjusted for the optimum “gazing
angle” to represent objects and features in themzaiumn as well as on the seafloor. It also
enhanced the ROV pilot’s ability to collect detdiMdeo of fish, objects and seafloor features.
All video was recorded directly to DVDs using a 8&RD-MC5 recorder set to HQ mode,
putting as much as 1 hour of high quality videceach DVD.

The ROV-mounted multibeam sonar used was a BlueVieghnologies ProViewer P450E
(http://www.blueviewtech.com) which uses acoustiergy to produce streaming images of
objects and features underwater. It weighs abdos 61 air and 1.4 Ibs in water. The field of
view is 45 degrees by 15 degrees with a range ¢ 150 meters. The system produces the
images with 256 beams of acoustic energy at 45Q ghting it the ability to resolve objects as
small as 2 inches. The depth rating is 1000 femte? consumption is 10 watts at 12 to 48 volts
with the Ethernet extender bottle on the vehickendng an additional 3 watts. The streaming
images are transmitted over a twisted shieldedgdaionductors in the tether to the topside via
an Ethernet extender bottle at up to 10 frames@eond. The actual frame rate we experienced
was dependent on the range selected and was /tthg FPS range.

All sonar data was recorded on a laptop hard diee.example, on the September 2007 trip the
30 files occupied about 8 gigs of space. The Pna¥iesoftware, supplied with the sonar data
files allows it be replayed with the user having #bility to make adjustments to the range,
intensity and other parameters to resolve objedtsterest more clearly.



The basic procedure for conducting transects wéallasvs. At approximately 0700 we began a
transect holding a straight course based on thiesigging conditions (sea state, wind, glare,
etc) at a speed of 4 knots. Three observers wetieeolmokout for loggerheads. One observer
was posted in the masthead crow’s nest at an agbtled 14 m above the sea surface. Another
observer was posted on the foredeck at an eye thafighm above the sea surface. The third
observer, usually the Captain, was in the pilotdgowith an eye height of 4 m above the sea
surface. All observers used binoculars for scananogind the vessel. The masthead observer
was also equipped with digital cameras, a GPS umége stabilized 10x35 binoculars, laser
range finder, and VHF radio for communicationshe taptain and ROV operator.

Visually sighting a turtle from a fishing vessehmde difficult by sea state and glare. The sun
needs to be a certain distance above the horixen, @ the best weather days, before you can
mount a successful search pattern. During the thunagh September period we focused our
search efforts between 0700 and 1800. Sightingitiond changed throughout the day. We
initially tried to maintain a straight transect gw@arching but found the need to alter the course t
maintain the best sighting ahead of the vessefaBythe masthead position is the most
important. Loggerheads are commonly in the top mjag under the surface, surfacing every
few minutes to take a breath. Height is neededew these loggerheads just below the surface
when they are at distances beyond 10 meters frenagbsel. Usually the mast head observer
would spot the turtle first and alert the obseiwethe foredeck and captain in the wheel house.
The vessel would be directed towards the turtlaalhg the captain gets the visual and needs no
further guidance from the masthead.

2.1.1 Turtle Following Mode

When a turtle is spotted, the vessel is directegpfmroach by the masthead observer and the
ROV team is alerted. Some loggerheads were spsiifetherged 2-5 m deep very close to the
vessel and others were spotted several hundredsvatay on the surface. We stop the vessel
for the loggerheads that are close and maneuveithon 50 m for those spotted at a greater
distance. Positions are recorded and a continu® tack maintained. The ROV operator turns
on the vehicle and runs the system checks. The B3\étant is responsible for getting all

DVDs, CDs, and hard drives annotated and operafing.assistant maintains a hand log of all
observations during a tracking as well as changelisiés as they fill.

Two crew members pick-up the ROV and get it readatinch from the rail. The captain
maneuvers the vessel to get the turtle to windvaadi50 meters out in the ideal world. The goal
is not to drift over the ROV tether. When all i$ #ee ROV is launched and proceeds towards the
turtle’s position. Commonly the mast head obsehasrthe best view and communicates via the
VHF radio to the ROV assistant which way the ROYgd be heading. The ideal approach is to
approach the turtle from the front so the turtlaiganot be startled causing it to dive. We found
it best to stop the ROV about 10 meters away aed épproach until the turtle is acquired on
video. If the turtle approached the ROV we founideist to remain still and let the turtle
investigate the vehicle. While the ROV is trackthg turtle the captain must keep maneuvering
the vessel to maintain slack in the tether. A creember on deck handles the tether by paying
out or retrieving as needed. When the ROV operatbusy tracking the turtle on the video
screen he usually has no idea where the ROV islation to the vessel. This means he can not



be given directions relative to the vessel’s poaiif he loses visual. If video contact with the
turtle is lost, we use the BlueView sonar to seaskvell as visual searches from the vessel. If
no contact is made we would then proceed to ddtarncsearch.

Using an ROV in the open ocean to track a seaetigthot a simple exercise. The ROV is a
complicated tool with electronic, electrical, megttal, and optical systems subject to frequent
failure. Even if all systems are functioning w@list the task of maintaining a visual on a moving
turtle is no simple achievemeiihe ROV operator needs to know the location olvklsicle

relative to the vessel while knowing the positidrih@ turtle relative to the ROV. Once the turtle

is acquired on camera the operator has to momievideo screen continuously as well as keep
an eye on the sonar screen. All data collecteddbas recorded and annotated. These procedures
and methods were developed during pervious trigsagplied on both trips discussed in this
report.

2.1.2 Bottom Search Mode

On a number of occasions we would send the RO\cleeto the bottom in stages. The ROV is
equipped with an Onset temperature/depth loggéereperature is continuously recorded on the
way down and at the sea floor. Once at the seafl@owould go into a search pattern looking for
loggerheads while also observing benthic fauna.

2.2 Towed video system

On several occasions we towed the ROV by marrjiegéther to a 13 mm polypro line. The
Tether was hung in bights from the line using eleieins tape. Extra weights had to be attached
to the line to allow the ROV to descend from thdae at towing speeds in access of two knots.
This operation was not the most successful buttpdins towards future solutions discussed
further on in this report.

2.3 Multibeam Side Scan Sonar

The purpose of this portion of the study was td@epthe use of side scan sonar to aid in
observing the density of loggerheads during theaimas and to assist in ROV operations
undertaken when loggerheads are located. The sodawperator were previously deployed on
three successful studies to observe turtle inter@ewith stationary fishing gear in Chesapeake
Bay.

The side scan sonar unit used was a Marine SoQkHa0sonar. It was mounted on the bow of
the commercial fishing vessel Kathy Ann (gegendix A figures 1-1 The depth of the tow
fish was about 1.3 meters. The sonar is capalB@ ofieter range but previous work searching
for turtles in Chesapeake Bay suggested an optidrtection range of 30m or less. Often the
unit was set at 30 RD (range delayed) and hencelsth30-60m on port and starboard. The
tow fish was fixed in position when the vessel waderway. A pin secured the tow fish so that
it scanned port and starboard as per a normaksale sonar operation. The tow fish was
mounted on the bow — rather than towed — to bkitate suspect targets before the vessel
passed by them. When operating in this mode,fgbedof the vessel was normally less than



four knots. The intention was to have the songnant visual observations of the waters
immediately about the vessel. Sonar targets efast were classified by size, shape and
discreteness. This will be explained further i@ thiscussion section.

The tow fish was also able to be rotated when #ss@l was in a stationary position when the
vessel supported ROV operations. The intent wass$est the ROV operator in determining the
relative position of the turtle to the ROV in sitioas when the ROV lost contact with the turtle.
A GPS compass was acquired to assist in determih@ndirection of any sonar contact. The
compass is an electronic compass that relatestidingarimarily from GPS. It was tested several
times for reliability and deemed satisfactory irsttieployment. Caution was the rule as it can
be compromised by ferrous metal. The sonar recwels reviewed for targets in real time
(Figures 1 - 1. The records were also reviewed again aftestimeey and acquired targets
generated from the post-survey review are ligtggbendix A)

3.0 RESULTS
3.1 Behavior to ROV and Vessel

The sea turtles exhibited five different behaviehen approached by the ROV, including:
immediate indifference/acceptance, gradual acceptdatal avoidance, and aggressive.

An immediate acceptance of the ROV was observedu diiferent loggerheads. When this
occurred, the turtle would not exhibit any avoidanc seem nervous of the ROV’s approach.
These cooperative loggerheads were followed fotahgest period of times. A few
loggerheads even sought and returned to the ROW Wieeturtle was accidentally lost by the
ROV pilot. Other loggerheads became indiffererthtoROV and continued behave in what
appeared to be a natural way while swimming, feggdBncializing, resting, breathing, and,
diving.

Sometimes the turtle would accept the ROV aftdralty trying to completely avoid or being
weary of it. The amount of time that the turtlekdo become comfortable with the ROV could
depend on several variables including: the tugtliedividual “personality”, the turtle’s behavior
when approached (feeding, socializing, resting, &eather/visibility conditions, and the ROV
approach technique. If a turtle tried to evadeRR®/, it did so with a rapid dive down at least
several meters. Sometimes this initial dive wabwil0 meters of the surface, a depth where
the masthead spotter could still acquire the tur@her times the dive was of a short enough
duration that the observer could re-sight the ¢udince the turtle was caught off guard and not
prepared for an extended dive. Some loggerheadsnitially tried to evade the ROV would
often become accustomed to the ROV after a few teduf the ROV pilot was able to stay with
the turtle after its initial escape dive. Onlyoine case did a turtle allow the ROV to follow it,
but never seemed comfortable with its presencedahdot seem to behavior naturally.

One turtle displayed a more aggressive behaviar tti@er loggerheads towards the ROV. Turtle
3 of trip Kathyann-2008-3, was sighted at 09:1Atilog on the surface in 4-6 foot seas with
sunny skies. The turtle was located in the Operaretween the southwest side of the Hudson
Canyon Access Area and the Northern boundary oEteehant Trunk Access Area. Jellies or



other food were not observed in the water, nor tlvase any floating objects (trash, debris,
Sargassum) observed within visual range of théeturt

This turtle was well within the size range of aguile loggerhead. The turtle was observed for a
total of 23 minutes. A large chunk missing outtefleft fore flipper appeared to be an old healed
wound. The carapace had a dense patch of barnadhes center of it's as well as on its soft
tissue around the neck and head. This turtle wstsspotted from the mast head floating with its
carapace out of the water, slowing moving its ftippers and taking breaths. The turtle took
several long breaths every 10 — 20 seconds wloldng directly at the vessel as it approached.
Besides one brief dive to less than 1 meter didvsdiwy change in behavior during the 5 minutes
that ROV was being prepared for deployment. Thetineasl observer made a video recording of
the turtle’s behavior while technical difficulti@gth the ROV were overcome.

The ROV was deployed and directed towards theetuttle turtle seemed to see the ROV around
the same time that the pilot acquired visual. Ugaiming first visual with the ROV, the turtle
briefly turned broadside toward the ROV while reniiag) just below the surface. The turtle then
continued swimming directly towards the ROV, wtihe ROV moved in reverse. Three more
similar brief broadside turns were observed dutirefirst 2 minutes of ROV observation. One
of these seemed to be instigated when the turfierfiade physical contact with the ROV. The
turtle’s behavior did not seem to be effected leyliackwash of the ROV’s propellers going in
reverse. Turtle was never observed diving more thaeter.

The turtle swam just under the surface toward$0O¥ for 3 minutes taking breaths
approximately every 1 minute in a range 1-2 meterind the ROV before catching up and
making extended physical contact. At this poiet ROV was almost hard against the port side
of the vessel and could no longer go in reverseydwman the turtle. On several occasions, the
turtle’s beak touched the ROV’s camera lens. & W&orized by the crew that the turtle could
see its reflection in the camera lens. For apprathy 3 minutes the turtle maneuvered itself
underneath the ROV while pushing the ROV aroundrab8ing its carapace against the ROV’s
frame. This behavior was assumed to be aggressivature because turtle was deliberately and
relentlessly ramming the ROV from all sides. Rf@V had limited maneuverability, since it
was hard against the side of the vessel and tHe was underneath pushing it upwards. Except
for brief glimpses of the turtle’s flipper, the RG} not have visual of the turtle while it was
underneath the ROV. Video footage of this behawias captured directly above from the
masthead.

Maneuvering the vessel was difficult at this paloe to increasing winds and the ROV position
near the port beam. Visual of the turtle was &gt never reacquired after an attempt to
reposition the vessel and ROV. Three hours dfiisribteraction with Turtle 3, Turtles 7 & 8
were observed interacting at the surface.

3.2 Avoidance Behavior
During the August 2008 an innovative approach wirig the ROV in search of loggerheads was

tried. During the afternoon of August 20th the éalW/ROV momentarily ran into a loggerhead
turtle while being towed at 4.5 knots at 10 meieran area of 29 fathoms of water. The ROV



towing vessel was directly behind the commerciallep vessel Grand Larson Il, which was
actively fishing 0.15 nm ahead of the ROV ves$&allop viscera and shell could be seen with
the ROV in the water column as scallops were beimgked as us normal during scalloping
operations. Details regarding this towed videdesysare given in the following section.

At 14:17:37 a loggerhead, T23 was recorded swimrtomagrds the path of the ROV with its
carapace turned toward the vehictgg(re 13. At 14:17:38, T23 turns so that its tail iseditly
toward the ROV and its carapace hits the top otdaléng bridle. At 14:17:39 the posterior part
of the turtle’s plastron was seen hitting the RGMtawam forcefully to get out of the way. By
14:17:40 the turtle had cleared the ROV and waseeh again. The entire interaction with the
ROV was over within 3 seconds, with no noticealilgsical harm to T23 or ROV. T23 was
never spotted from topside during this interaction.

3.3 Social Behavior
Kathyann-2008-3 T7:T8

At 12:17 on 8/19/09 day 1 on trip Kathyann-2008k®&, pair T7:T8 were spotted swimming on
the surface by the masthead observer. The loggésheere first acquired at a good distance
(~200 meters) and initially mistaken for mola mbkcause of the unusual flipper slapping
behavior they were engaged in. Both loggerheads wetl within the size range to be
considered juveniles neither turtle was a repegitisig. Since they were juveniles it is
impossible to determine the sex of each turtle feosuperficial examination. ROV footage of
the two loggerheads interacting was not obtainggbréximately 10 minutes of video of this
behavior was captured from the masthead while (0¥ Ras being prepared for deployment.

T7 was first seen with its plastron completely olithe water and both fore flippers waving in
the air. At the same time T8 was directly undetim@&@ pushing it up out of the water. After a
few seconds on its back, T7 would roll back ovet awim in circles with T8 chasing close
behind. This behavior was repeated multiple tintesppeared that T8 was always doing the
chasing and pushing to T7, never visa versa.

As T7 was being chase it would turn on its siddw# carapace facing T8, in a similar manner
as to the reaction previous loggerheads had tBR@¥ as well as to sharks observed in previous
studies. Both loggerheads seemed to be preoccuie@ach other and did not pay attention to
the presence of the vessel. The loggerheads stapisechase routine when the ROV was finally
launched. T7 immediately swam away as the ROVagmhed and gained a visual of both
loggerheads at a distance of about 5 meters. W&otrately swam towards the ROV at the
surface to within 2 meters. No ROV footage of thve toggerheads interacting was obtained; all
footage was captured from the masthead while the R&s being prepared for deployment. It
was spooked by the backwash from the ROV reversestrs as it was trying to back away from
the approaching turtle. T8 briefly dove to 1 meth its carapace turned toward the ROV. It
stopped for a few seconds at 1 meter, and aganmagiped the ROV. When it was within 1
meter of the ROV, and quickly swam down to 10 neetelnere visual was lost for 2.5 minutes.
T7 was reacquired 2.5 minutes later at the suffiacg minute before it swam away at the
surface and was lost.
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Kathyann-2009-1

Similar behavior was observed again the next yaang trip Kathyann-2009-1. Two separate
instances of social behavior were seen on the slayeiithin the same general area. The first
was two pair (T29:T30 and T31:T32, T32:T33) spottethe northwest quadrant of the
Delmarva Access Area(gures 13 and 14)A few hours and miles later, a group of four
loggerheads (T34:T35:T36) were observed physicgalgracting with each otheFigures 15
and 16) Each social interaction was recorded on video Wit the ROV and as well as from
the masthead.

Social Pair T29:T30

Both of the social pairs T29:T30 and T31:T32 weigally spotted at 12:00 interacting on the
surface 500 meters away from the vessel's starlgided The depth at this location (37-57.5,
74-38.6) was 39 meters with a surface temperatut® € and bottom temperature of 8 C. Seas
were 0.5 meters with partly cloudy skies. The paiese separated from each other by
approximately 100 meters. All loggerheads obsedwgthg this day had barrel fish
(Hyperoglyphe perciformjsassociated with them and occasionally grey trifigfe (Balistes
capriscu$ as well. As T29:T30 were approached by the RO3Q $wam away and T29
remained. No ROV video of this pair was obtaingdie ROV. T29 was followed by the ROV
for 15 minutes before contact was lost at 11 meters

Social Pair T31:T32

The ROV then headed over to T31:T32 without hawinge retrieved and redeployed. Both
loggerheads were acquired on video together aD1218either turtle paid attention to the ROV
as it as the ROV initially approach. When firsgaiced on the surface 10 meters away, T32 was
facing the ROV with T31 directly underneath pushingwards the surface. This behavior was
identical to that observed the previous year dutiregtrip Kathyann-2008-3.

When the ROV approached to within 5 meters, T32ldquidarted away down to 2 meters while
T31 turned and briefly swam toward the ROV. Afidiew seconds, T32 came back to the
surface and approached T31 from behind. This &gbrboy T32 seemed to have spooked T31
which reacted with a brief 15 second dive to alfonteters, with T31 remaining at the surface.
T31 then slowly floated straight up towards thdaee with T32 directly above. When T31 was
1 meter from the surface, T32 started circling vitshcarapace facing T31. As soon as T31
reached the surface, T32 quickly dove to 1 metepped, and then surfaced facing the ROV 1.5
meters away. T31 then took a quick breath thanhseeo be interrupted by being spooked,
possibly by the boat. During this time, T31 was inotiew of the ROV. Ten seconds later, T31
took another breath, then dove to 2 meters and Swamards the tether, possible biting it as it
passed. After quickly swimming past the tethendtde a slow accent while watching the ROV
and took a breath.

After a short pause just below the surface it diewn to 1 meter then slowly resurfaced for

another breath. T32 repeats this shallow divey slscent, and breathe pattern while swimming
in a easterly direction. T31, which had not beewiew for 4 minutes, is briefly seen again
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approximately 10 meters below T32. This is tts feme that T31:T32 were observed in close
proximity to each other.

T32 was briefly lost while repositioning the vessben reacquired and tracked until 15:35,
when the tether ran out and the turtle was lostilé\fbllowing T32, two more pairs of
loggerheads were sighted by the masthead 500 neetens Several other single loggerheads
were spotted in the general vicinity during thrae; however numbers were not assigned since
they could have been re-sightings of previous |dgggds.

Social Pair T33:T34a

Twenty minutes after loosing T32, the pair T33: T84ae recorded together. A total of 2
minutes of video with continuous interaction betw@@3:T34a was recorded using the ROV.
T34a was missing a significant portion of its rigiimid flipper, apparently down to the joint. It
was an old injury that seemed to be completelydtkbat first T34a was observed swimming
towards T34b as it swam towards the ROV. The tvemtengaged in a “dog fight” with T34
swimming in circles with its carapace towards T3483 attempted to bite T34a on the top of its
neck as well its the marginal scutes. T34a avoitlede bites by constantly turning in clockwise
circles and turning its carapace towards T33. Weedwam in opposite directions after 3
clockwise circles by T34a conducted within 1 mint84a was not seen again.

Social Pair T33:T34b

T33 was tracked for another 35 minutes, when T34becinto view. It was uncertain at the time
if this was a new turtle or a re-sighting of a poes turtle, so was given the name T34b. Upon
closer inspection, it was later determined to Ipeeaiously unrecorded turtle. T33:T34b were
recorded together for a total of 4.25 minutes. Wéeone turtle was approaching the other
could not be determined. However it was noted @haiece of floating debris was within 2
meters of T34b. Both loggerheads were within lemet the surface when they first saw each
other. The distance that they were able to sele @her could not be determined. As they
approached both came to the surface swimming tirest/ards each other. Both turtle appeared
to be swimming at the same speed as they approaewbdother head-on both loggerheads.

Upon making physical contact, T34b turned and prieskits carapace to T33 while remaining
on the surface. Both loggerheads then stayedsmthsition without swimming for 40 seconds,
with T33's head right against the middle of T34bt&apace. The flotsam can be seen 1 meter
away at this time. After 40 seconds, T33 starisush against T34b, forcing it upwards and
almost flipping it. After T34b rights itself, T3Ben takes a breath while T34b rights itself and
floats motionless just under the surface withatstbwards T33. T33 then dives down and bites
T34b’s tail. They then begin swimming in circleBwT 34b turning it's carapace and being
flipped over by T33'’s pushing it towards the sueat34b’s flipper breaks the surface 2 times
while this is occurring. This behavior continues &bout one minute. During this interaction,
neither turtle appears to notice the presenceeoR@AV which is about 2-3 meters away.

After the 1 minute “dog fight”, both loggerheadssimomentarily at the surface. Then T34b
slowly dive to 2 meters and starts swimming inleirenderneath T33. T33 remained floating at
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the surface near the single piece of flotsam takimegths while facing the ROV 2 meters away,
while taking breaths every 10 seconds and occa$yomatching T34a below. After a minute
floating, T33 starts swimming towards the ROV, witBdb hanging around 15 meters behind it.
This is the last time T34b was seen. The ROV guesreverse as T33 starts swimming towards
it, stopping to take breaths approximately evergd&onds. This goes on for 1.5 minutes before
T33 turns around and starts swimming north for Grtad 1 meter.

Social Pair T33:T34c

T33 was observed with yet another turtle T34c ang lafter T34b. Because the encounter was
brief and a good view of this was not obtainesyas named T34c. T33 was swimming north
just under the surface for some time, then sudd&malyed swimming west for a few seconds an
stopped, floating motionless at the surface. A tilme T34c could be seen to the east about 2
meters below the surface and 15 meters away frert 33 and swimming south.

A large school of barrel fish could be seen swingrfrom T33 to T34c, even though the
loggerheads were 15 meters apart.T33 then turnedwaam quickly toward T34c. T34c
stopped less than 1 meter below the surface agap@®ached from behind. Without hesitation,
T33 swam up to T34c and bit it on somewhere arowsiadil. The ROV was less than 1 meter
away from both loggerheads when T33 bit T34c. Afieng, T33 remained motionless just
below the surface as T34c quickly swam away andgeen again. T33 then continued
swimming north 1 -3 meters deep for another 30 temuntil visual was lost due to a short
tether.

Social Triple T35:T36:T37

After loosing visual of T33, the ROV was broughboard and the vessel headed towards a
group of three loggerheads (T35:T36:T37). Befoumthing the ROV, footage of T35:T36:T37
were recorded from the masthead directly abovéotpgerheads while they were alongside the
portside of the vessé@Figure 17). T35 was much larger than the other two loggerbeand
based on its size and tail length, was probablature male. T35 was observed pushing T36
with T37 swimming within 1 meter of the two. Botl3@ and T37 swam in circles around T35.
T35 dove after looking directly at the vessel whéking a breath and was not observed again.
The ROV was launched and T37 was immediately aeduiith T36 less than 1 meter away.
ROV footage was not obtained of these loggerhaddsacting. At 16:18 the glare on the water
was too great to relocate the loggerheads andvilees not seen again.

3.4 Detailed Behavior Observations

Two loggerheads, T15 and T21, were followed tostha&floor during day 3 of the second ROV
trip Kathyann-2009-1. Both loggerheads exhibitacgedehavior very similar to that seen with
another turtle diving to the seafloor during a jjoeg ROV project. Both dives occurred on June
14, 2009 in the Delmarva Scallop Access Area. Wa$ followed continuously to within 3
meters of the seafloor before it was lost duesbhat ROV tether. Although this dive was cut
short, there is enough footage to be able to coenpainaviors between loggerheads. Following
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T21 was more successful with an entire dive beaegrded continuously along with 12 minutes
following the turtle along the seafloor. A detdiléescription of both dives follows.

Dive to the Seafloor — T15

At 10:00 on 6/14/09, T15 was spotted on the surfemra the masthead 50 meters off the
starboard bow at position 38-01.8, 74-26.9. T15 syasted in the middle of the Delmarva
Scallop Access area. The wind was out of thehnatrtl 5-20 knots with sunny skies and seas of
1.5 m, the water depth was 49 meters. T15 wadgrtdurtle spotted during day 3, which had
begun foggy with calm seas. The turtle was defiypig juvenile, with some fouling around the
fringes of its carapace. The vessel had justibegarching for loggerheads five minutes prior
to spotting T15, after a two hour delay that mogniiting the ROV'’s tether. The ROV’s clock
was not set correctly during this trip, so the tiggime is referred to time code instead of real
time.

Initial behavior — T15 was first acquired by the R{Dist below the surface with a school of
approximately eight barrel fish. The turtle seerteinmediately be interested in the ROV.

T15 swam toward the ROV for the first eight minubé®bservation. During this time it was as
close as 1 meter to the ROV, which was using revénsisters to keep ahead of the turtle. The
turtle dove twice to 1-2 meters but quickly retudre following the ROV. Two breaths were
taken approximately 1 minute apart. After eighhatés swimming behind the ROV, T15 stops
and floats at 1 — 2 meters for two minutes whilgking at the ROV. After floating for 3

minutes, the turtle starts swimming slowly to toethwest at a depth of 2 meters.

Transit Swim - For the first 3 minutes following 3 dn this heading, it would turn to look at the
ROV every 30 seconds. After 3 minutes the turbletinues southwest at 1 meter, taking full
strokes every 5 seconds. T15 took a short bréathifiutes after beginning on the southwest
heading and 16 minutes since the last breath. Mimates later another breath is taken and then
the turtle lingers at the surface for 1 minute nexa piece of translucent debris. It continues
southwest just under the surface before takingremddreath after 1 minute. The next two
breaths are taken 10 minutes apart. During thme the ROV was behind the turtle 1 meter, and
the turtle took a slight turn to look back at th@YR Also around this time, another turtle (T16)
was spotted on the surface from the masthead ajppaitdy 500 meters away. No interaction
between these loggerheads was observed.

During the rest of the turtle northeast swim, 6 enlareaths were taken: 2 were 10 minutes apart
and 4 were 1-2 minutes apart. During one brehhiurtle floated on the surface for 2 minutes
and took a bite at a piece of white debris. Tharideappeared to be a piece of cardboard
approximately 12"x12". It appeared not to ingesbireak off any of the debris and only
attempted one bite.

Pre-Dive behavior - T15 started its pre-dive bebiaafter tracking it for a total of 58 minutes.
At this point it took a breath and floated on theface with all four flippers dangling. During
this time it was difficult to observe from the RG\erspective the total number of breaths
taken. It did look at the ROV briefly while floag on the surface, but it did not change its
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behavior. After floating motionless on the surféme3.75 minutes, the turtle started its dive to
the seafloor.

Dive behavior - At time code 2:59:48 (~11:08 ESTp Blarted a dive to the seaflogiqure

18). It was lost at depth 49 meters (time code 3:0Rjlst before landing on the seafloor. Depth
at this location (38-01.8, 74-27.2) was 54 meté&k&eather was sunny with the wind north at 15-
20 knots and seas of 1.5 meters. The turtle’swdcst and position relative to the vessel was not
recorded. The ROV was 1-2 meters away from thtetwhen the dive started. The
approximate total time it took the turtle to trafreim the surface to the sea floor was
approximately 2 minutes. The ROV was along theeshorizontal plane (within 1 meter of the
same depth) and within a distance of 2 meterseofuttle during most of the recorded dive.

Depth, time, and stroke count was logged at 5 metervals using the ROV screen display.
These data were used to calculate speed and sti@se Sea water temperature was recorded
with an Onset temperature/depth data logger asasedih Onset Tidbit temperature/time logger
attached to the ROV'’s frame. The surface temperatuthe beginning of the dive was 19.5 C
and the bottom was 10 C for a change of -9.5 dedfewithin 2 minutes.

The turtle started the dive at a steep angle (appede almost vertical) and swam using rapid
strokes. At approximately 19 seconds into the {imee code 03:00:07) the turtle had reached
~5 meters (speed = 0.3 m/s). At time code 03:0h81oggerheads depth was 10 meters and
was using the same rapid stroke rate. During tttel® meters the turtle took ~ 7 complete
power strokes in rapid succession. Stroke rateraaghly 0.5 stokes/second or 2 seconds to
complete a full stroke cycle (from top to bottontk#o top). Fifteen meters was reached at
03:00:34, 13 seconds from 10 meters for 0.4 m/gakiee buoyancy started to occur at the
thermocline which started at 32 meters. At aroBRdneters T15's the stroke rate dropped
dramatically from 4 strokes per 5 meters to 1.6k&s per 5 meters. At 40 meters the turtle was
completely negatively buoyant and went into a glid&ing no strokes the final 14 meters. The
end of the thermocline was around 46 meters.

T15 reached the ocean floor at a depth of 54mret tode 03:52:40. The actual landing on the
surface floor was not observed due to ROV loosisgal contact with the turtle. The last five
meters of the turtle’s dive were not recorded. Daithe last 10 meters the turtle was picking up
speed, making it difficult for the ROV to keep pad€l5 was lost at 49 meters; however given
its speed, trajectory, and distance to the seaflagm valid assumption that it made it to tha se
floor shortly before the ROV arrived. An approxi@éme code for T15 to have reached the
seafloor would be 03:02:05. Once the ROV washerbbttom it went into search mode, using
the BlueView sonar to attempt to find the turtletba seafloor, but was unsuccessful. T15 was
lost on the bottom 0.38 miles from the initial gigly location. A total track line of 1 mile was
covered while tracking T15. The sea floor chandgties at the dive location were flat sandy
with sand dollars and sea scallop shells.

Dive to the Seafloor — T21

T 21 was initially spotted from the foredeck on sugface 10 miles to the southwest of T15 at
17:05 on 6/14/09. The position of when first sighteas 37-57.0, 74-35.9 where the water depth
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was 45 meters with a sea state of 2 meters and/slknes. T21 was tracked for a total of 1.5
hours before being lost while following it alongetkeafloor. The turtle’s heading for the
majority of this observation was oriented to thateaest and various behaviors were recorded
during this time period. T21 was observed to haxeral healed injuries to its carapace and
plastron, which are described and discussed inl dtier. Two more loggerheads were sighted,
T22 and T23, while T21 was being tracked but werteacquired with the ROV or seen in close
proximity with T21. T21's dive to the seafloor wasorded by the ROV as well as 12 minutes
of footage of it swimming along the seafloéiqurel9)

Initial behavior — T21 was first acquired by the R{Dist below the surface with a school of
approximately 30 barrel fish. The turtle was apgfeed from behind to about 2 meters while
swimming in a southerly direction less than 1 meteter the surface. It did not initially notice
the ROV'’s presence until the wash from the revéiegsters caused visual to be lost for 4
minutes. Upon reacquisition, T21 was facing the RfdYhe surface of the water and cautiously
showing it's carapace as the ROV approached tamwitimeter. T21 appeared to show
immediate interest in the ROV. T15 swam towardRI@V for the first 8 minutes of
observation. During this time it was as close aseter to the ROV, which was using reverse
thrusters to keep ahead of the turtle.

The turtle dove twice to 1-2 meters but quicklyraed to following the ROV. Two breaths
were taken approximately 1 minute apart. At tlagpthe cracked carapace was clearly visible
(Figure 20. As the ROV drifted approximately 5 meters avirayn the turtle, it turned and
swam toward the ROV. Two breaths occur at timeec&i@4:24. By time code 3:25:22, the
turtle seemed to be comfortable with the presehtieeoROV and approached it slowly head on
to within 0.5 meters while floating on the surfadst 3:25:33 another injury to the carapace was
seen above the left fore flipper. Additional carag@ajuries can be seen at time codes 3:28 and
3:29.

This initial behavior was observed for 13 minutefobe the turtle began swimming to the
southwest. The total straight line distance codeharing this time was 0.32 km and the track
line distance was 0.50 km. Once the turtle becarsastomed to the ROV, it paid little
attention to it until diving to the seafloor.

Transit Swim — At time code 3:30:56, T21 began @stsient swim towards the southwest at an
average depth of 1 to 2 meters. The transit swirgrhghavior was observed continuously for 55
minutes over a total straight line distance ofkh®and a track line distance 1.9 km before the
pre dive behavior began. No feeding, prolong stogpor altering of course was observed
during this time. Visual of the turtle was nevestlduring this time period. The straightest
segment of the entire track line was also obsedusthg this transit swim. The turtle turned
twice to briefly look at the ROV, but otherwise didt seem to directly pay attention to its
presence 2 meters behind the turtle. The bartekil a single pilot fish were observed
following T21 as is swam.

The average speed over ground was 1 km/hr fortthmgt line and 0.5 km/hr for the track line.
Breaths were taken on average of every 5 minutdsaMnaximum time between breaths of 17
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minutes and a minimum of 4 seconds (two breathantakiring a single surfacing). A stroke rate
of 16 strokes per minute was observed throughauswim.

A unique swim stroke behavior exhibited by T21 \wasoccasional offbeat or unsymmetrical
stroke observed briefly approximately every 2 masut Photos illustrating this offbeat stroke are
provided inFigure 21although it is difficult to interpret this behavitihrough still shots. This
behavior has been observed by the Pls only withtthitle. One theory for the cause of this
offbeat stroke could be related to the signifidapiries incurred by the animal, also which have
only been observed by the Pls with T21.

Two other loggerheads, T22 and T23, were spottatbvdilowing T21 on the transit swim.
Neither turtle was observed interacting with TAR2 was spotted from the masthead on the
surface 50 meters from 21 at time 17:10 with th&itpm 37-56.8, 74-36.2. At 17:54, T23 was
seen on the surface from the masthead about 1,86&srfrom the vessel.

Pre-Dive behavior- T21’s pre-dive behavior stamiihand 8 minutes after visual was first
acquired with the ROV. The pre dive was obsenegaftotal of 5 minutes before the turtle dove
to the seafloor. During this time the turtle extiizhavior similar to that of other loggerheads
before a seafloor dive. T21 floated on the surfaeeely moving it flippers (except for
occasional slow sculling or threading water strpkesr paying attention to the ROV. The

barrel fish associated with the turtle dispersed stayed within 5 meters of the turtle, some
were swimming back and forth between the turtle tedROV. Because the ROV was 2 meters
behind the turtle, the number of breaths couldogodbserved. After 5 minutes suddenly takes a
steep dive angle and with rapid strokes begindivis to the seafloor.

Dive behavior - At time code 4:31:48, T21 startisddive to the seafloor. The ROV was 2-3
meters away from the turtle when the dive starbegpth at this location was 46 meters. The
turtle took 1:52 seconds to dive from the surfacthe seafloor at 46 meters. The ROV followed
1-3 meters away from the turtle at the same dejutkihg at its plastron. The ROV was along the
same horizontal plane (within 1 meter of the saejetit) and within a distance of 2 meters of the
turtle during most of the recorded dive. Most & thve was recorded, except for 7 seconds
while going from 33 to 40 meters, when the turtkswgoing too fast for the ROV to maintain
visual. The however last few meters were recoetethe turtle landed on the seafloor beneath
the ROV.

Depth, time, and stroke count was logged at 5 metervals using the ROV screen display.
These data were used to calculate speed and sat@lse Sea water temperature was recorded
with an Onset temperature/depth data logger asasedh Onset Tidbit temperature/time logger
attached to the ROV’s frame. The surface temperattuthe beginning of the dive was 19.4 C
and the bottom was 9.2 C for a change of -10.19e#sgC within 2 minutes. Approximately 15
of the barrel fish followed the turtle during itsel.

The turtle started the dive at a steep angle (appede almost vertical) and swam using rapid

strokes. At approximately 18 seconds and 12 fullgrostrokes into the dive (time code 4:32:05)
the turtle had reached ~5 meters (speed = 0.26 A/8R seconds the turtle’s depth was 10
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meters and was using the same rapid stroke rateindgthe 5 to 10 meters the turtle took 9
complete power strokes in rapid succession.

Neutral buoyancy started to occur at 30 metersardtind 30 meters T21's the stroke rate
dropped dramatically from 4 strokes per 5 meteia strokes per 5 meters. Most of the strokes
taken at this time were not complete strokes. FAtrigters the turtle was completely negatively
buoyant and went into a glide, taking no strokesfial 11 meters. T21’s dive angle became
more horizontal so that it came in for a gentlallag on the seafloor.

T21 on the Seafloor - T21 arrived on the sea faddime code 4:33:40 with the ROV following
behind and landing on the sea floor at 4:33:53e ROV followed T21 along the sea floor for
12 minutes 41 seconds until visual was lost at tode 4:45:12 due to a short tether. The
bottom characteristics at 46 meters were flat sdnadpm with some sand dollars, some surf
clam shells, one live sea scallop, and occasigmige. The water temperature at 46 meters
was 9.2 C. Visibility was approximately 6 - 8 ntstevith enough ambient light to not require
use of the ROV’s lights. Due to the short tettiee, ROV had limited maneuverability which
often caused it to be pulled back by the vesselbanthced along the bottom.

Upon arriving on the seafloor, T21 immediately siamd approaches the ROV by walking along
the sea floor with all four of its flippers. At thtime the ROV which is slowly bouncing and
being drug along the sea floor. The thrusters ftloenROV as it tries to pull forward stirred up
much sediment on the sea floor but did not seespook the turtle. The turtle followed the ROV
at a distance of 1-2 meters as the ROV was beillgdpbackwards. T21 used a combination
swim/walk by pushing off the sea floor with its Hiflippers and stroking with its fore flippers.
When the ROV rises 1 meter off the bottom, thdeéudllows by swimming up 1 meter towards
the ROV. Approximately 4 barrel fish continue tdidav the turtle as it moves along the sea
floor. As the turtle moves along behind the RQ\Mooks to the sea floor, occasionally turning
or diving as if it sees something on the sea flB@rhaps the ROV was stirring up animals on the
seafloor (much as a dredge would do). It also siocally takes brief glides towards a fixed
point on the bottom, seemingly investigating sonmgfhit sees within 3 meters of it. During the
glides, no strokes are taken but forward movementigues.

After 4 minutes of following the ROV as it is pulldy the vessel, the turtle stops paying
attention to the ROV and starts moving in a varadtgirections along the sea floor, no longer
following the ROV. It made quick turns and changa@ction regularly. The turtle
swam/walked along the bottom with its head dowikilog at the sea floor immediately in front
of it. It occasionally changes direction quicklydaturns its head left or right as if spotting
something on the bottom as it walks and swims along

A single large sea scallop was observed on thetotfThe turtle swam/walked directly over it
without pausing or paying any attention. The &uviias not observed chasing or eating prey on
the sea floor. No crabs, fish, jellyfish or othetential prey other than the single scallop were
observed on the sea floor. The turtle was last seemming/walking in direct contact with the
sea floor with a southern heading. It was notgeaaed with the ROV or from the fishing
vessel. The water temperature at the time thestwrdls lost was logged at 8.7 C.
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3.6 Fish Associated with Loggerheads

During the June 2009 trip, (Kathyann-2009-1) schadlfish were observed associated with
individual loggerheads in both large numbers artti wiore frequencyHigure 23. During

other ROV observation trips, loggerheads were ofesewith fish, most common was grey
triggerfish(Balistes capriscus)However these were not seen regularly with loggatbewith

up to approximately 6 fish for an individual turtl®uring the June trip, the majority of
loggerheads observed with the ROV had fish asstiaith them, often in larger schools of 10
or more. The primary fish observed was the bastelfHyperoglyphe perciform)swith
occasional grey triggerfish and pilot fidhgucrates ductgr Barrelfish had not been seen with
loggerheads during other observation trips. Theelfesh were observed swimming back and
forth between the ROV as well as between turtlespabeveral barrelfish were able to follow the
loggerheads to the bottom and, in the case of 3ta¥ed with them on the seafloor.

3.7 Application of Multibeam Side Scan Sonar

The operation involved four days at sea. A sumnotihe operations and quality of these days
follow:

19 August 2008 — The ROV was the primary instrunuesetd to investigate visual sightings of
loggerheads. The sonar was not deployed until 1Bié& sea state was choppy. The sonar
operations ceased at 1840 hours. The sea stagsuoadr operations marginal, at best.

20 August 2008 — The winds were northeast betw8e?bknots. The seas were up to 10 feet.
These conditions were not favorable for sonar dfmers. No sonar operations were undertaken.
21 August 2008 — The sonar was deployed at 070&amar operations continued for most of
the day. The wind was light with a predominangdiion from the NE. The visual and sonar
surveys were sometimes stopped to deploy the RONggerheads. Operations ceased at 1933
hours.

22 August 2008 — The sonar was deployed at 0704eandnated about 1144 hours, when the
vessel started to return to port. Winds were smaghabout five knots and waves were less than
one foot.

As weather permitted and we undertook transeatsuot loggerheads along certain tracks; the
side scan sonar was also deployed. The firstAugust, the operations were predominately
to directly observe loggerheads with the ROV. Tdasvity is not discussed in this report,
except on subsequent days when the sonar was dctive) ROV activity.

On 19 August, the sonar was active from 1315 W840. The sea state was choppy with swells
which did interfere with vessel and tow fish stail This sea state produced sea surface clutter
that interfered with target detection and resohutibigure 5is one file of sonar imagery from

this period. The track of the vessel is verticdilgplayed in the center of the image. The image
is displaying the water column between 30 — 60 rsetach side of the vessel. The area
between 0 - 30 meters is not available when funetin this mode. Considerable amorphous
anomalies can be seen in the acoustic image stksused by the reasons mentioned above.
This condition is worse than marginal for purposkglentifying targets as potential turtles (see
alsoFigure 9.
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On 20 August, winds and the resulting sea provedavere for sonar operations. On 21
August, the sonar was deployed at 0708 and soraatpns continued until 1933 hours. . The
targets are classified as to recorded sonar fderowhich is chronological, location in relation to
the vessel, geographic position, size of the targedlity of the target in reference to probability
of being a turtle, and estimated depth of the targaventy-two targets that may be turtles were
seen Appendix A) The target quality classification for three lnb$e targets was high.
Seventeen targets were considered as either lomedium in probability. Representative
samples of all the targets are presentédeignres 7-110n 22 August, the sonar was deployed
between 0704 and 1144 hours. Three targets waedsyed high in probability. Eighteen
targets were identified as being either low or medpossibilities of being turtles.

Target classification: size, shape and discreter@ssar targets were classified by size, shape
and how discrete they were. The turtle may presentmber of different profiles to the sonar
and therefore one cannot rely, for example, on ardgrsal view of a turtle which may be the
most recognizable. In regard to a discrete targealm seas the detection and probability of a
target being identified is much more likely. Inogipy sea states, where multiple targets are on
the record, separating sea clutter from a prob@lotget is most difficult. Hence the probability
detection and identification is decreased. Unaey ¢hoppy conditions, detection and
classifying targets as turtles is impossible. fitst day at sea, 19 August, provided a choppy
sea surface of this nature. This greatly intedievéh detection as reflection from waves was
numerous in the sonar dataqures 5-§.

Visual verification -On only one instance when a turtle was detectesbbgr and the vessel
turned to further locate the turtle (preferablynally — for verification), was a turtle visually
seen. Other instances of turning to locate a stanget of high probability did not present
verification of the sonar targets.

ROV and turtle detectionSeveral opportunities were available to scan whemstopped
position and the ROV was deployed to encountertietuThe results in imaging are shown in
Figures 14-15 The ROV is usually easy to detect. Only oncthode limited instances was a
turtle detected on the sonar. One purpose of gig@dhe sonar in this mode was to vector the
ROV to the turtle when the ROV was unable to deteeturtle. The one instance would have
provided a means to give the ROV operation thectioe to the turtle, but not a clear indication
of the relative depth of eachish and other targetsFish were seen several times and in one
instance porpoise. The fish and porpoise werellysdiatinguished from turtles by the
elongated returns they presented.

Stationary application of the side scan sonara stationary mode, the intention was to rotate
the sonar to detect the ROV and turtle. This netleguires good coordination between the
sonar operator and the individual rotating the fel. In one instance the ROV and turtle were
detected and some vectoring of the ROV would haanlpossible, but was not done in the
encounter. This action does require coordinatimhsome experience. A more effective means
may be sector scanning sonar, but this too reqexpsrience, good coordination and a

relatively calm sea state. Fast scanning sector sonar would be preferred and one that can be
directed at certain quadrants, but fast scanningllysdoes decrease detection except for the
more expensive units.
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4.0 DISCUSSION
4.1 Vessel Mounted Sonar

The application of side scan sonar to augment tleteof turtles requires a relatively calm sea
surface so that surface sea clutter does not @reedr inhibit detecting sea turtles. The somar, i
this case was mounted on the bow of a fishing Véisaewas quite stable. However, pitching
does become an issue that limits the detectiordedper mounting of the sonar tow fish may
increase the utility of the sonar. The sonar wadg about 1.3 meters below the sea surface.
Mounting the tow fish deeper would decrease thecketer but will probably not measurably
increase the utility of the sonar to detect snaljets (< one meter) in regard to a pitching
vessel.

The Marine Sonic 900 kHz sonar was very sensitveet surface clutter and most side scan
sonars are when used in very shallow situationsorar system less sensitive to the plane above
the depth of the tow fish would increase the wtitif the application. The question is the cost

and availability of that system. The operator restends a side scan sonar that has a 900 kHz
frequency range. A lower frequency will have aagee range but will probably not have the
necessary resolution. Higher frequency sonarhaille the resolution but will probably not have
the desired range. Further evolution and availgtol sonar systems may change this
recommendation.

Towing the sonar tow fish would have allowed forrmoperational time during the four day
period at sea. Sea surface clutter would have lessnbut not eliminated. The first day, for
example, would have provided less sea surface andaided the operator to better identify
likely targets. Towing the sonar fish on the secday would not have been possible with winds
of 20 plus knots and waves approaching ten feeintiAer possibility would be to lower the tow
fish anther meter. This may reduce sea surfadeeclibut it would not have measurably
improved tow fish instability caused be pitching.

4.2 Deployment of Gear Mounted Cameras

Two camcorders (Panasonic SDR-H18 and Sony DCR-PRé&2 used interchangeably. The
camera was placed into an underwater housing anthi®d on the bale. The camera was aimed
aft to view the cutting bar and frame or forward/iew ahead. A second camera, an underwater
Deep Sea Power & Light, Inc (DSPL) model 2060 M&kaCam mounted on the port end of the
dredge depressor plate, was aimed across the diedgé a full view of the entire bale. This
camera was connected by cable to an underwatemigoeentaining a video recorder and power
pack. The cameras did not record any turtle intevas.

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

While this effort to video tape interactions witiarsdard and turtle excluder dredges was
ongoing, other research and development was ungestia the new excluder dredge design
both using video and catch comparisa@splowitz et al, 2006, Smolowitz and Weeks, 2008
This work was very successful and put more empluastbe need to understand turtle behavior,
as opposed to dredge fishing characteristics, ismptioject.

4.3 Turtle Behaviors

It is assumed that anytime when a visual of ag¢wihs lost before the ROV was deployed, was
due to the presence of the ship. The vast mgjofithe time, loggerheads observed avoiding
the vessel seemed to respond after visually spattie vessel rather than the sound of the
approaching vessel. On several occasion the vessgtl pass within a few feet of a turtle on
the surface without it ever recognizing the vesspiesence. Perhaps with all of the noise in the
ocean, loggerheads have become accustomed touhdssof vessels or they may not be able to
determine direction/distance of the vessel, ooitld simply be that they were asleep and not
paying attention. Of course these observationbiased since there could have been a large
number of loggerheads that avoided the vesselaldgferent cues but were never spotted.
Occasionally a turtle seemed to exhibit an avoidaesponse to a sound made on the vessel
topside, such as the crew talking or dropping sbimgton deck. This only occurred while the
turtle had its head above the surface, and cowd Ao been a reaction to visually seeing the
vessel and/or hearing the noise.

After some experience observing turtle behavionas easy to quickly assess the “mood” or
cooperativeness” of a turtle upon sighting. ThHismseemed to be related to time of day and
weather. During sunny calm day, especially inrthiédle of the afternoon, loggerheads tended
to be more “relaxed” and easily approachable. Datts seas greater than 3 foot and overcast
skies, the loggerheads were observed to be egsibked and spent more time below the
surface. There are of course many other variahkgscould affect the approachability of
individual loggerheads (angle of the sun in relatio the vessel, presence of predators or other
loggerheads, type of food available, water tempeesat efficiency of ROV deployment/piloting,
presence of Sargassum, thermocline depth, preaiodisnticipated weather conditions, etc).
This introduces selective bias of which loggerhaeadse observed, since we were not able to
observe loggerheads that completely avoided theeVes ROV. For future use we are
maintaining a video record of each loggerhead ofeskef-igures 23 and 24

4.3.1 Social Behavior

Fishermen and NMFS fisheries observers have rapsithtings of loggerheads “doing the
backstroke”. Knowledge of this social behavior cbibé helpful when analyzing turtle takes in
scallop gear, especially when loggerheads are tavighn close temporal proximity. It could
also have implications on what is known for bregdand social behavior of loggerheads.
Nothing in the published literature describes thaa behavior observed between two juvenile
loggerhead turtles offshore. Several experienc®@A turtle biologists from across the country
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were consulted to explain this behavior. None haat witnessed, heard of such a behavior, or
could explain such loggerhead behavior. Some $pi@celtheories have been put forward, such
as: courting behavior, play, shell cleaning, terrél sparring or some other unknown social
reason. There term coined to refer to this belanwong the crew was the “New Jersey Flip
Off”, since it was observed offshore of New Jerarg involved major flipper movement above
the surface. This social behavior has since bgagatedly observed during more recent research
trips and will be covered in more detail in futueports.

4.3.2 Turtle location within the water column

During the two research trips associated with pihggect, and two previous research trips, we
have observed 171 loggerheads. All the loggerheads originally sighted at or near the
surface. None were originally sighted on the bottather by dredge mounted cameras or ROV
searches. These bottom searches included recehibdftow paths in areas where turtles were
spotted in close proximity on the surface both terajty and spatially. In three years of doing
this work with dredge mounted cameras we have onerhundred hours of bottom time and
never initially encountered a turtle on or nearltbéom. This still is a low amount of sample
hours compared to the published take rates. Howexehave successfully followed
loggerheads to the seafloor using an ROV. Thimdefely establishes the fact that they do
forage on the seafloor in the area of the seaggréiihery in the mid-Atlantic.

A logical hypothesis is that the turtles are fegdim the bottom possibly attracted to the area by
the fishing activity and the resulting discard gtatch and shucked scallop shells/viscera. The
problem with this hypothesis is the bottom watengeratures are significantly colder than
loggerheads are known to frequent; especiallydeding. During this project the bottom
temperature was about ten degrees Celsius. Wel@swt observe significant densities of crabs
or shellfish that loggerheads are known to feecaod, most of the scallop discard we observed
was consumed by fish and sharks in the water coloemmd the fishing vessel. This project
established that the loggerheads do in fact freigeed waters and also feed at these
temperatures.

The literature would seem to support that the jiledoggerheads are normally within 5-10
meters of the surface. The following is taken fribbl|a NMFS Protected species web site: “Post-
hatchling loggerheads inhabit areas where surfatera/converge to form local downwelling
(Witherington 2002 These areas are characterized by linear acctiongaof floating material,
especiallySargassumand are common between the Gulf Stream and thth&ast U.S. coast,
and between the Loop Current and the Florida doake Gulf of Mexico. Post-hatchlings
within this habitat are observed to be low-enetggtfand-wait foragers that feed on a wide
variety of floating items\W/itherington 2002 Witherington (2002) found that small animals
commonly associated with ttf&argassuncommunity, such as hydroids and copepods, were
most commonly found in esophageal lavage samples.”

The water temperature in the top 5-10 meters karrange that loggerheads prefer. There is
abundant Sargassum weed, with the associatedrféshrastacean communities, floating in the
areas where the interactions are occurring. Werebddrom 4 to 8 loggerhead turtles associated
with the one large Sargassum mat we encounter2ddn. There are also large numbers of
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jellyfish near the surface throughout the area. gitoblem with the concept that interactions
occur near the surface is that scallop dredgesdsplemost no time in this part of the water
column except next to the vessel. We have estadliftiat not only do the loggerheads feed on
jellyfish near the surface; they also forage onrtti@-Atlantic seafloor in depths greater than 60
m and temperatures colder than 8°C.

The amount of time a loggerhead spends on thecaud@pends on her swimming rhythm
defined as the frequency, duration, and depthwhdiactivity (Sakamoto et al, 1990
Sakamoto’s research effort found that the trackeites offshore dive deeper at night than
during the day (>15 m vs <10 m). The rhythm of dnegjuency and duration was disturbed by
major weather events and passing through frontaézoOne turtle was observed to dive deeper
with the passage of a typhoon indicating thatégrthay change their diving periods according
to weather conditions. Loggerheads were foundatela clear circadian diving rhythm

offshore, closely correlated with sunrise and syrisé not so clear when near shore (lbid,
1990).

Turtle behavior during internesting periods prolpabffers in many ways from when turtles are
actively foraging away from nesting areas. Studigsirtles in the internesting period have led to
classification into six dive typesipughton et al., 2002In the internesting period turtles may be
spending time on the bottom for resting or foragiigposes. Turtles traveling offshore may rest
in the mid-water while a turtle near to nestingdfess may choose to rest on the bottom (Ibid,
2002). We still do not know if loggerheads restlo@ bottom during the summer foraging
season in the Mid-Atlantic.

Research in the Gulf of Mexico found that loggedsespent more than 90% of their time
submerged in any given season and that submergiere®aried from 4.2 minutes in June to
171.7 minutes in JanuariRénaud and Carpenter, 1994rhe metabolic rate of turtles decreases
with decreasing seawater temperature which incsethgdr capability to stay submerged longer.
In a series of experiments in tanks, dive timesater temperatures ranging from 22-27 degrees
C were as long as 40 minutes compared to a maxiofdr0 minutes when water temperature
was kept between 13-17 degreeBEr{tivegna et al, 2003 Satellite tracking of loggerheads off
South Africa also found submergence time exceeddd¥g for three post-nesting turtles
proceeding to their foraging groundsuéchi et al, 2008In this case the turtles made numerous
submergences of relatively short duration; mosth20 minutes. Loggerheads made more dives
during the day than at night though at night thensergence time was long&énaud and
Carpenter, 1994 In a deep ocean setting, loggerheads were fouagend about 40% of their
dive time in the top meter and seldom went belo@ m@tersRolovina et al, 20031n an
aguarium environment, a loggerhead turtle sper883f its time resting on the bottom during a
155 minute period. It did this in 7 dives of 22 niiés mean duration with 1-3 breaths taken at
the surface between divdddchscheid and Wilson, 19R9Vhile we have not fully analyzed all
our data it is apparent that the loggerheads veeérhwere not spending much of their time
breathing air above the surface. More relevant dibel to calculate how much time was being
spent at different depths. The ROV can give arcettbn(Figures 25-28; Tables 2-But

satellite tagging will be needed for a more deifireitanswer.
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Turtles can adjust their buoyancy by varying theant of air they take in at the surface. For
deeper dives the turtles take in more air thus tlageapability of staying down longer than a
shallow dive Houghton et al, 20Q0In addition, loggerheads have been found to taairdepth
without swimming which indicates that they have tn@lbuoyancy at that depth by the process
of controlling their air intake at the surfaddifamikawa et al, 2000 The observed turtles
initially descend to the deepest point of theiredithen gradually ascend maintaining a near
constant depth, and then head back to the suithmeever, these tests were conducted on inter-
nesting females, which are not actively foraging] thus may not apply to turtle behavior on
feeding grounds. This behavior, which conservesgnenay also take place during heavy
weather when the turtle does not want to remaiararear the surface. Our limited observation
indicates that the loggerheads we followed to #adlsor were positively buoyant to about 30
meters and then became progressively negativelydmioWhen returning to the surface they
initially had to stroke hard but became more pwslyi buoyant as they neared the surface.

In summation, the literature on submergence behavioaded with contrasting findings.
Loggerhead turtles may spend about 4% of there dimihe surface when transiting to feeding
grounds and may spend 4-15% of their time on thiase when they are thereutcavage and
Lutz, 1991; Papi et al, 19971t now seems that individual turtles, under idlead circumstances,
have significantly different submergence pattefasdley et al, 2003

Tagging juvenile loggerheads seems to be a logigatoach to find out where these turtles
spend their time in the water column. The probleith whis approach is capturing the juvenile
turtles in order to place a transmitting tag onrtharapace. The regulators have shown little
interest in allowing us to pursue this approachs Téaves us with the video/sonar option. Video
is not a useful tool at night or in bad weatherdibons. We plan to continue ROV tracking of
turtles and also get authorization to tag sevegdérheads.

Comparisons of Dive Behaviors

The dive behavior of T15 and T21 was very simidaeach other as well as that of a turtle
recorded diving to the seafloor in 2008 (Kathya®@&1-T34 covered in previous report). A
graphical and tabular comparison of these threesdiy present iRigure 28

The observed behavioral similarities between g@gkrheads diving to the seafloor include:
- pre-dive behavior of floating motionless on theface for ~4 minutes
- bottom temperature of less than 10 C
- uniformly flat bottom type consists of primarily sand, shell hash and sand dollars
- no obvious effect of ROV on turtle behavior
- consistent stroke rates at depth
- consistent dive velocity
- consistent depth of negative buoyancy at 30 meters
- lack of food source in the water column
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4.3.3 Water Temperature impact

We monitored sea water temperature using an Or@gbGtion Tidbit temperature recorder
attached to the scallop dredge and to the ROV.{&81T the Tidbit conformed to that obtained
from satellites and ranged 21-23 C in the areagewve encountered turtles. A number of
turtles we tracked dove to depths as deep as ldrsread fed on jelly fish; the water
temperature at that depth was 16° C. One of ttee=tloggerheads that we tracked to the sea
floor, T34,, 60 meters deep, stayed in a tempegaifi7.6° C for upwards of 8 minutes. We had
to terminate our tracking of that turtle as we oam of tether. When the ROV surfaced, T34
surfaced alongside of the ROV. We did not obsenyeawvert symptoms of stress while the turtle
swam along the bottom.

It is commonly recognized that sea turtle ecolaligtribution and behavior, like all animals, will
be constrained and influenced by physiology. We kfsow that sea turtles can avoid
unacceptable sea water changes through migrationgh sometimes their migration pathway
can be blocked by cold wat€ape Cod Bay is an area where this frequently scand two
institutions are frequently involved with this seeio; the New England Aquarium and NOAA'’s
Stellwagen Bank National Marine Sanctuary. Sedetudre cold blooded reptilésat are
susceptible to quick changes in water temperafgeording to the New England Aquarium’s
website, loggerheads exposed to “very cold wated &C) become lethargic and float to the
surface of the water”. The website asserts thkifwater temperature drops below 5-6 °© C death
can occur. The Stellwagen Bank National Marine sy website states that cold-stunning
occurs when water temperatures fall below 12 °i@yTurther explain that under these
conditions turtles can not swim or digest food. @uited observations disprove these impacts
of water temperature at least for short periodsxpiosure.

During this project we monitored bottom water tenapares in the Mid-Atlantic areas where we
operated and found the temperature to be condistaglbw 10 °C on the bottom. This is well
within the range of expected bottom water tempeestéor this areafountain and Holzwarth,
1989. Their long-term data base indicates that fromedinrough October, bottom water
temperature in the Mid-Atlantic Bight, where marftize turtle takes have occurred are
normally below the 10 ° C level associated withdestunning. The question arises why would
T34 dive to the bottom where the water temperatwag 7.6° C? The shock of going from
surface waters of 22 © C to temperatures below 8&@d seem to be a significant deterrent to
bottom feeding behaviors. To do this the loggerheadld have to have adaptations to regulate
heat flow Hochscheid et al, 20020ne adaptation that has been observed is a eharilipper
blood flow which has a significant physiologicaktoFor example, a 10 © C difference in water
temperature caused a 100-fold difference in bléoa {Hochscheid et al, 2002

In the literature, cold stunning is reported towwowhen water temperatures drop below 8 °© C
before turtles have the opportunity to swim awagdtila et al, 1996 Another older source
states that loggerheads become lethargic at 13=1&Md adopt a “stunned” posture in water
temperatures of about 10 ° rpsovsky, 1980 Turtles have been shown to stop feeding at
water temperatures below 15 ° C (Epperly et al5).9bhe lethal effects of cold water on
loggerheads is a function of turtle six&€itherington and Ehrhart, 198®ur current state of
knowledge, which is very limited, would indicatettihe loggerhead turtles should not be
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foraging on the bottom in the mid-Atlantic, whenshof the takes occur in the scallop fishery,
due to the low bottom water temperatures. Howevemow have T15, T21, and T34. We are
starting to suspect that the literature is undémeding loggerhead turtle capabilities in colder
waters.

The idea that loggerheads may be going to the inatboenter into some state of hibernation
does not seem to be very plausible. No sea tures been reported to be taken in scallop
dredges over the winter months; December througfi.Apuring these months, the bottom
water temperature is even warmer than during thaser monthsNlountain and Holzwarth,
1989. Known sea turtle hibernacula are restricted naow zone around the 29 ° N latitude
but no evidence was found for sea turtles hibemgah the nearshore environment of Georgia
and South Carolinadgren and McVea, 1995A more recent paper suggests that the evidence
indicates that sea turtles do not hibernatechscheid et al, 2005It has been found that sea
turtles have increased dive duration during wimteen water temperatures are coldgodley et
al, 2002; Storch et al; 20pFHowever, the depths are greater and the watgveeature is
significantly colder in the mid-Atlantic than indke studies.

It is commonly hypothesized that loggerheads aneggm the bottom in the mid-Atlantic to
feed, with little evidence that the turtles spenathntime at the bottom depths where the
interactions have occurred, mostly 49-57 m. Ingtwethern North Atlantic, loggerheads are
rarely taken by trawls in depths greater than 18/en when aerial surveys show the turtles
distributed over considerably deeper watétsriwood and Stuntz, 198#or benthic foraging to
be beneficial, the turtle needs to gain more engrgyugh eating than expanded in diving and
keeping warmHKoughton et al, 2000Loggerheads are capable of keeping their body
temperature higher than the surrounding water teatypes Gato et al, 1993, 19%8n Sato’s
research the water temperature ranged from 24rf t@eosurface to 20 °© C on one deep dive to30
meters (mean dive depths were less than 10 m) biddy heating would require significant
energy for any lengthy stays on the bottom, espigératemperatures below 10° C. The
temperature differential between surface and bott@ter temperatures that T34 experienced
was greater than 14° C; a range that has not lepented in the literature to our knowledge.
Temperature gradients of 4 ° C, from 25 ° C to €1have been reporte8gkamoto et al, 1990

Sea turtles are known to consume less at low teatyress than high temperatur&e(itivegna et
al, 2003 and none of the studies indicate feeding at teatpees as low as that found on the
bottom in the mid-Atlantic. What benthic organisthese turtle may be feeding on is an
unknown and dietary habits cannot be extrapolagdddren regionsBurke and Sandora, 1993
Where benthic feeding has been reported the wafgthd have been very shalloBufke and
Sandora, 1993; Plotkin et al, 1993; Godley et @897. We now have established that
loggerheads in the mid-Atlantic do feed on crald @her organisms they forage on the bottom
in depths in excess of 60 m.

Deep dives have high energy costs. Loggerheadsthaability to control their buoyancy over a
range of 14 mNlinamikawa et al, 2000 In the areas that the seas scallop fisheryadnte most
with the loggerheads, the bottom depth range i$49n Murray, 2003. A turtle on or near the
bottom has to expend energy by actively swimmingawe energy by lying on the bottom in
temperatures known to cause cold stunning. Allgluiethe loggerheads we followed to the
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bottom swam the first 30 meters and then glided¢h®aining distance. Once on the sea floor
the loggerheads remained negatively buoyant asdgdswim to move up off the sea floor and
forward. All the other loggerheads we observed ththROV were diving to depths of 5-11
meters at most when the water depths were in exdéégsm. We did lose track of several
turtles beyond that depth range. In the open oeagimonment, away from nesting beaches,
where turtles are known to be actively foraginggshellow dives are the most frequently
observed behavioRolovina et al (2003 eported 70% of loggerhead dives tracked were no
deeper than 5 m where turtles are foraging on aggjiens of food associated with convergent
temperature fronts.

4.3.4 Foraging behavior

Bartol (2000 describes evidence that would indicate that logggds use vision for foraging as
well as avoidance behaviors. Our ROV video may ig@gupport for this hypothesis but it is
not definitive. When T39 turned its carapace towdh# oncoming shark, it was possible that
the turtle was looking in the direction the apptiag shark. We observed numerous large jelly
fish pass very closely to the feeding turtles betturtles made no effort to swim towards the
prey. One has to wonder if the turtle failed to seemell the presence of the prey. Loggerheads
have developed chemoreceptive systems and probaélthem for foraging as weBdito et al,
2000. Loggerheads can also use magnetic field sertsgrgbilities to not only return to natal
beaches, but to seek out and return to feedinghgiotcohmann and Lohmann, 1996; Avens
and Lohmann, 2004In one experiment, turtles tested during thersemoriented towards their
point of capture, presumed to be their feeding,ambde turtles tested in the autumn oriented
southward Avens and Lohmann, 20P3

While there seems to be agreement that adult Ibggerturtles in a post-nesting stage leave
their nesting areas and migrate towards indiviguslecific residential feeding grounds, there is
conflicting evidence on how they find these grouadsven if this is a valid hypothesisuschi

et al, 2003. Luschi et al. believe the South African turtlese the coastline, bottom reference
points, and biological compass cues for navigafidrey also question whether a turtle that has
such a large prey spectrum even needs a speafiig site. Once in a foraging area,
loggerheads seem to have the capability to moweettjrbetween patches of abundant sessile
prey Stoneburner, 1992

There is evidence that adult loggerheads are alideltberately switch to a pelagic offshore
lifestyle (Luschi et al., 20083 In general, loggerheads when in the open oceanansidered to
feed on macroplankton and when in neritic habiie¢sl mostly on benthic invertebrates. There
is an indication that the different environmentd &rage may result in different diving behavior
(Hatase and Sakamoto, 2Q04duschi et al (200B8found the turtles they were tracking in the
middle of the Indian Ocean spent considerable tméhe surface, sometimes not diving for
hours. They speculated that the turtles might e feeding on floating prey. In the oceanic
environment, turtles have been found associatdu fwihts where they probably find shallow
concentrations of forag@&¢lovina et al, 2003

Stranded turtles along the Texas coast were fouihdve benthic invertebrates including crabs
and mollusks as the predominant prey speétésKin et al, 1998 Crabs became the primary
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species in the turtle diet as crab abundance iseteaver the season. Food items in the guts of
the examined turtles also indicate the turtles feethe sea surface as well as in the water
column. While shrimp and fish exist within the watelumn, the authors felt that loggerheads
can not capture these prey alive. Gut contentsitiken loggerheads found near Queensland
Australia indicate the turtles feed on slow movihgtd body invertebrates, primarily mollusks
and crustaceansimpus et al, 2001 The fact that loggerheads are a fairly non-seledeeder
on sessile and slow moving organisms has beenlissiadhin many parts of the worl@odley

et al, 1997. Where they have been found to eat mollusksshiadl size has been in the range of
10-30 mm (Ibid, 1997). Loggerheads also feed bgidg below the sediment surfaderéen,
1996. Over 90% of the diet of loggerheads in watef$\@w York during the June-November
period was found to be crabs including rock crgBsitke and Standora, 1993

Shoop and Ruckdeschel (19&peculated that discarded fish may be a majarcemf food for
loggerheads based on stomach contents of stramitedla in the vicinity of shrimp fishing.

They also felt that the fish discarded by the fegéiacted crabs, a major prey item consumed by
the turtles. They postulated that fishing activitgy maintain a higher population of turtles in an
area due to the availability of the discarded faaind concentrated crab population, thus
increasing the risk of sea turtle interactions.yrbeefly discussed alternatives to handling the
discard that might reduce turtle/shrimp trawl iat#rons.Shoop and Kenney (1992)
hypothesized that loggerhead distribution mighirwelified by fishing activity in that if they are
feeding on discard they may not need to migrafarasorth as they would have otherwise. One
can speculate even further and conclude thathéfies are keeping more turtles to the south,
they may be less likely to get trapped in cold watehe end of the season. More turtles may die
each year due to cold kill than by the sea scdi&hery.

Evidence exists that loggerheads in the westernitetegnean are also opportunistic feeders on
discarded bycatchrfomas et al, 2001 In a shallow water (<2m) foraging site off Geeefour
male loggerheads were observed feeding on bivablkists, attached to a wall, and entrails of
fish discarded by fishermeri¢ughton et al, 200Q0In cases where turtles were captured in
trawls, fish was the dominant prey species. Inshisly the data strongly supported the turtles
regularly feeding on discard to the point wheredhergetic benefits of a fish diet may possibly
outweigh the risks of incidental capture. Therevi&lence that turtles that feed on nutrient rich
material tend to grow larger than those that dohawe that opportunityHatase et al, 2002
Turtles feeding on scallop viscera thus may grawdaand have greater survival characteristics
than if this forage source was unavailable.

The single interaction with T23 could provide se@nsights relative to behavior leading to
loggerhead bycatch in towed gear. This loggerhebserved directly behind the fishing vessel
and at a depth that discards were observed, gree#ability to the theory that loggerheads are
foraging on discards and possibly being caughhéwtater column during haul back. In
addition it reaffirms previous behavioral obsereai made with the ROV that the loggerheads
were foraging at 10 meters in the water columnsp®hding considerable time at that depth.
Since T23 was never seen by spotters on eitheelasd hitting one with a towed ROV is
highly improbable, this interaction confirms thiagte is a potentially a large number of
loggerheads present in the area but not observed.
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The “turn carapace” behavior of the turtle whepatceived the towed ROV is the same

behavior exhibited when sharks or other aggredeygerheads were present. This behavior

may work for loggerheads when trying to avoid bditgsince being bit is probably their major
source of natural injury/mortality), but it is neffective in avoiding towed objects or fast

moving vessels. Since an object towed in the watamodern threat to the loggerheads, they
may not have adapted to an appropriate evasivevloela understand the probable path of the
towed object (much like a deer in headlights).sekms that T23 swam up and toward the ROV
instead of diving or swimming in the opposite dire. T23's behavior also leads to more
guestions into how far way loggerheads are ab$ehse danger and what cues they use to sense
the threat (visual, sound, smell, etc).

The behavior during last second of the interacisaaiso of particular interest in understanding
how bycatch occurs. At the last second T23 tush&il toward the ROV right before it is
overtaken and makes physical contact with the &érdid ROV. Interestingly, many incidental
takes of loggerheads are caught wedged betweendide bail bars of the scallop dredge frame.
Injury then occurs when the dredge is brought aategthe vessel or the frame is dropped on
deck. These bycaught loggerheads are not obsenttedignificant scraps or signs of forced
submergence that would signify that it had be dedgglong the seafloor. If these loggerheads
are being caught in the water column during haakpthnis “turn tail” and “turn carapace”
avoidance behavior could be leading to the loggathdeing wedged into the dredge

The 2003 bycatch data for the scallop fishery shinasthe majority of the turtle bycatch
involved multiple interactiondurray, 2003. One trip caught 4 turtles, two trips caught 3
turtles each, and three trips caught 2 turtles eacbunting for 73% of the takes (16 out of 22
turtles taken). This would seem to imply that thesgsels were behaving in a manner that
increased the chance of catching a turtle; disngrdossibly. The idea that small scale
differences in fishing behavior can influence ®ichtch rates has been put forth previously, but
pooled data has prevented analysis of this posgititobbins, 199b

Unlike previous observation trips in 2007 and 2068ered in previous reports as well as more
recent 2009 trips not covered in this report, mtigwere observed feeding. There was
significantly less prey observed both on the s@rfaicd the water column as well as on the
seafloor when compared to other observation trighe same area.

In 2007, large rafts of Sargassum were observdd lvath loggerheads and potential prey/food
sources associated with the rafts. During theng®D08 trip, several loggerheads were
observed foraging regularly on jellyfish found hettop 10 meters of the water column.

There are of course several potential reasonsrfgedas not observed using ROV during the
two trips summarized in this report. The most olgiand likely would be that the ROV simply
did not observe a turtle that had the opporturtieed or was not able to follow a turtle that was
feeding. The loggerheads could have been in ardiftdeeding “mode”, search out fishery
discards or bottom prey instead of the jellyfistBargassum since it was not present. During the
June 2008 trip, many of the loggerheads that wesemed were in closer proximity scallop
fishing vessels actively fishing. Since no divesevebserved during this trip, it is possible that
the loggerheads were feeding differently and naindias often for food. Observing a turtle
feeding on fishery discards or benthic speciegisificantly more difficult to observe than those
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feeding on the surface or dense schools of jelyflhe fewer number of turtle tracked with the
ROV during these two trips provided fewer opportiesi to observe feeding behavior.
Additional reasons could be related to the avditgdof prey species, turtle behavior, and the
plethora of potential variables that link the two.

4.4 Turtle distribution

Our Transect data shows that we found the loggdehigapatches along a relatively narrow band
running parallel to the depth contouFsqures 31-4). We do not believe SST is the key factor
determining the distribution of these turtles dgrthe June — September foraging season as the
desirable water temperatures extend over a muaudbrarea than the high densities of
loggerheads. SST gets the turtles into the geaegal but other factors influence their location
within that range.

Ninety-three percent of all observed turtle takethe sea scallop fishery in 2001 and 2002 were
in waters with SST warmer than 19 °Il@ufray, 2003. Loggerheads are adversely affected by
low water temperature and move to warmer watetkarfall; in the Mediterranean a drop of sea
surface temperature (SST) below 20 ° C triggersriggation to warmer water8¢éntivegna,

2002. Mediterranean loggerheads have been reporteddounter seasonal temperatures as low
as 13 ° C when diving3gentivegna et al, 2003 In the central North Pacific loggerheads are
found around oceanographic fronts with SST of C7&hd 20 ° CRolovina, et al, 20001n the

Gulf of Mexico tracked loggerheads experienced €C8% the coldest mean water temperatures
over a 5-10 month periodRénaud and Carpenter, 199t the mid-Atlantic region where the
scallop fishery interacts with the sea turtles,ltggerheads occur most frequently in a range of
SST 21-24° CRhoop and Kenney, 1994n fact, their research found only eight ouRa66
loggerhead sighted in SST of less than 10 ° C. & kagt turtles may have been sighted in a
cold-stunned condition and in trouble.

There is a definite correlation between the se@mtamperatures and general loggerhead turtle
locations. Most work has examined this issue imgeof SST’s and oceanographic fronts but not
relative to bottom water temperatures and verteaperature gradients. A survey of the waters
off North Carolina related turtle presence to S®Mh satellite based sensors. Turtles could have
occupied temperature ranges from 4.9° C to 32.b4tGhey were only observed where SST
ranged from 13.3 ° C to 28 ° Cdles and Musick, 2000The study also found that the turtles
preferred warmer waters within the range they ommlipAnother study, examining the winter
distribution of sea turtles in the vicinity of Cabatteras, found most of the turtles in waters with
SST greater than 11 © C with frequent sightingagthermal frontsEpperly et al, 1996

In their juvenile to adult stages, loggerhead é&srthre known to migrate annually into the Mid-
Atlantic shelf region and forage there between AmeNovember when sea surface
temperatures (SST) warm to above 203Gdop and Kenney, 1992; Hawkes et al., 2007
Beyond the seasonal relationship between temperatd turtle distributions, however, only
moderate progress has been made in determinirgntheonmental factors that may co-vary
with or control these turtle distributions. For exale, attempts to parameterize western North
Atlantic turtle distributions have yielded some &adinkages to SST, Gulf Stream position, and
bathymetry (e.gHawkes et al., 2007 Post-hatchling loggerheads have been closslycested
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with floating Sargassum mats in downwelling frootsthe shoreward side of the Gulf Stream
(Witherington, 2002and have been found far from land in the ceratnal eastern Atlantic

(Bolten et al. 1992 In the central North Pacific, juvenile loggealkds have been strongly linked
to oceanographic fronts characterized by distinatsurface height, temperature and chlorophyll
gradients determined from satellite de®alpvina et al., 2000 A generally accepted model is
that hatchling loggerheads in both the Atlantic Badific spend a pelagic stage of life in the mid
ocean gyres, where convergent oceanic fronts peaaties of enhanced food suppli€sui,

1986; Olson et al., 1994; Bolten, 200Bhe end of the pelagic phase is marked by entoythe
continental shelf regions — along the U.S. Atlaobast and Japan -- where foraging occurs in
neritic and benthic environments.

The physical oceanography of the MAB region hasibeell described in a variety of studies
(Wright and Parker, 1976; Beardsley and Winant, 1€Hapman and Beardsley, 1988; Flagg et
al., 2002; Johnson et al., 2Q0lnspection of climatological ocean propertydgleads us to
postulate that ocean salinity may be a practicadiigtor of turtle distributions — more so than
SST and bathymetry -- through its strong influeanénhorizontal density gradients and hence
regional currents, and through its close associatith chlorophyll concentrations. On the shelf,
salinities range from >36 psu seaward of the sale to <30 psu near shore and are the
dominant factor creating and maintaining strongfabfeatures trending northeast to southwest
along the entire shelf . Such fronts are not aitlys of enhanced biological productivity
transcending multiple trophic levels, but they naégo act as boundaries creating distinct species
transitions Qlson et al., 1994 Salinity distributions are very closely alignedh chlorophyll
concentrations, a metric of biological productivityte speculate that abundance of turtle food
(i.e. jellyfish and Sargassum weed communities) alag align with these fields creating areas
where sea turtles congregate — and areas wheredhegt. In short, we postulate that while
temperature primarily controls the seasonal tutig¢ributions and migration, the structure of
ocean currents and availability of food govern ehdsstributions during the warm months. We
have proposed an RSA project that will test thedtlypsis that sea turtle distributions align with
hydrographic properties (density, salinity, andocbphyll) along frontal zones in the Mid
Atlantic shelf region.

SSTs exhibit a north-south gradient of 4-6 °C daherMAB shelf in each month. Density,
salinity and chlorophyll distributions all exhilsitrong cross-shelf gradients, evidence that
density in this domain is dominated by salinity d@inatt salinity and chlorophyll concentrations
are dynamically linked through ocean circulatidensity contours approximate a stream
function for the geostrophic shelf circulation. Frélantucket to Cape Hatteras, the mean flow is
along the shelf toward the southwe3eérdsley and Winant, 19yand is a continuation of

along shelf flows originating further north on t8eotian ShelfChapman and Beardsley, 1989
These flows are a consequence of density-drivemgadbelf geostrophic currents (created and
sustained by continental runoff) and balanced lyEkman circulation that is driven by surface
wind stress. Winds that blow from a northerly direa, reinforce the along-shelf flows (i.e. they
result in downwelling and convergent conditionshjle southerly winds oppose the mean flow
resulting in upwelling and divergence that causarseirface waters to disperse laterally across
the shelf. The cross-shelf gradients of salinitgt ahlorophyll signify that both of these property
distributions are strongly linked to the mean advedield whereas temperatures are modified
by other factors (surface heat fluxes) along therfpath.
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Both winds and ocean properties exhibit strong@®agy that is evident in vertical sections of
temperature, salinity and density. In winter, waéenperatures over the shelf are colder than
6°C and average winds are from the northwest, velsedresummer southwesterly winds are
dominant and surface temperatures warm to >20%@& s€asonal shift in average wind direction
favors downwelling conditions in winter and resutts well-mixed, vertically homogenous
water column and strong cross-shelf surface gréslieln summer, southwesterly winds and
enhanced solar heating cause the water column $trdrggly stratified with weaker cross-shelf
surface gradients.

The monthly mean temperature fields can readilyanpvhy sea turtles seasonally inhabit and
depart from the MAB shelf region. On shorter ticadss of days to weeks, however, the winds
and currents are more variable. Anecdotal evidasogell as more rigorous studies (e.g.
Hawkes et al., 20Q&uggest that sea turtles are not randomly digegton the shelf, but instead
congregate in certain regions for varying amouftinte. To determine what environmental
factors, if any, govern these sea turtle distrifmgirequires investigation on synoptic timescales.
We hypothesize that winds and currents set up emwviental conditions that either favor or deter
sea turtles geographically and that these conditoam be diagnosed from easily measured
hydrographic properties (temperature, salinity enidrophyll).

We consider salinity and chlorophyll together amptementary parameters. Previous studies
have demonstrated that ocean optical properti@gsa&std from remote sensing reflectance can
be used as a surrogate for salinity mapping asagedl means of estimating biomass, primary
production and heat flux (e.gohnson et al., 200.1 Although both will be measured situ,

only chlorophyll can presently be measured by bete(Remote sensing of salinity will begin in
2010 with the launch of NASA’s Aquarius missionpwhver, salinity is more closely tied to the
dynamics of ocean circulation, and can be useddntify the types and origins of water masses
found in the MAB region — i.e. slope water, Gulfesm water, coastal waters, and shelf waters
(Wright and Parker, 1976; Flagg et al., 2p02

4.5 Observed Injuries

Several healed injuries incurred by T21 were foandhe animal after reviewing the ROV video
of T21 in detail onshore. Most of these injuriesud be considered significant and life
threatening if they had been fresh. A total ofj@ries were noted, including: 4 injuries to the
carapace, one to the plastron, and one to the heteer than a spot on top of the head, no other
soft tissue appear to be damaged, missing, orexta@creen shots of each injury are provided in
Figure 20. The cause(s) of the injuries is unknown. Simiguries have been seen resulting
from interactions with scallop dredges, vessekssj and propeller strikes. All the injuries
appeared to be well healed and old enough for eNiny organisms to have starting growing
on the injured areas. Other than the noted ranoffimat or unsymmetrical strokes, this turtle
did not behave any differently from loggerheadseobesd with the ROV prior or since. The
stroke rates, speed, breathing rates, diving gpdiirfacing rate, buoyancy, cold tolerance, and
behavior toward the ROV were all similar to othbservations made of loggerheads.

The offbeat/unsymmetrical strokes were taken omamesevery 2 minutes only while the turtle
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was transit swimmingl@ble 5. This behavior was not seen while the turtle arashe surface,
or during the pre-dive or dive. Nor was it obserwéile the turtle was swimming and walking
along the seafloor. There was no noticeable pattewnhich flipper was involved with the
offbeat stroke. Sometimes both the front and lggBer on one side of the animal was
involved, other times it was just the front or bdlgbper. Twice the fore flipper was seen
moving as if scratching the other fore flipper. s presented these observations to a
veterinarian with expertise dealing with injuredtles and received the following statement:

“The carapace injuries are older as evidenced biirfieresponse and remodeling of
bone at the margins. | can see a displaced factuthe plastron, but cannot see it well
enough to comment. Proximity of the first woundhe posterior cervical/anterior
carapacial spinal cord and potential for unappargatnal injuries are potential
concerns. However, based on the condition of tin@al, your comments regarding
behavior, and evident healing - it appears thaturée is recovering without event and
would reasonably be expected to continue to doRsatively blunt injuries, such as
these, are very nonspecific and it is not possiblonfidently state the cause without
more circumstantial information. Watercraft cabiss for example can produce all
manners of sharp-force injury, blunt trauma, or borations thereof.”

The fact that this turtle survived multiple sigodnt injuries likely caused by an anthropogenic
sharp force and blunt trauma injuries to its sbellld have applications to determination and
guantification of mortalities caused by scallopdires. It also has value in conservation gear
design as well as animal rehabilitation protocols.

4.6 Towed video system

This operation was not the most successful buttpdins towards a future solution. The ROV
electronics, thrusters, power delivery system, e¢asdilt mechanism, positioning system and
multibeam sonar can all be removed from the ROwhé&and flotation and mounted to a frame
for towing operations. Frames such as these haste lised widely for sonar and video imaging
survey work.

Any towed configuration would need to be lightweigiobust and easily deployed and
recovered by crew typically found on fishing bo&g.changing the thruster control settings in
the software of the Stingray, it is a simple matibelnave the 4 thrusters on the vehicle
reconfigured to provide 2 each lateral and verticalsters, allowing control of the towed
vehicle from the handbox during towed-search mddie simply towing the vehicle as it is, we
demonstrated that it is possible to get data aradjés at up to 5 knots with limited ability to
control depth and lateral position. A purpose-biudme should enhance the ability to collect
better images.

To refine a towed frame configuration and develpprational techniques, it would take a few
day trips operating at different speeds, usingingriengths of tether scope, defining the angles
of control surfaces if needed and attachment poinéchieve stability and operator control of
depth and lateral position. This could be done dwemwinter and spring months.
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5.0 CONCLUSIONS

Our main conclusion is that there are some sigmficlifferences between published
literature and our direct observation of loggerhkadavior summarized as follows:

We observed a loggerhead go through a temperaifteesdtial significantly larger
than any we can find reported in the literature

We observed a loggerhead active in 7.6 °C bottonpézatures for at least eight
minutes and feed

We observed a number of loggerheads average l@s®thminutes between breaths
We observed three loggerheads feeding solely dnfigh

We observed several loggerheads with old injureaagiquite well.
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Figure 1. sonar file image from 19 August
when sea conditions were not favorable to
detect and identify sea turtles. The track of
the vessel is the yellow vertical line in the
center. The port side image shows pitching
(the horizontal lines) and sea surface
clutter (the “puffy” more-yellow forms).

Figure 2. A sonar file image from 19 August 2008.
This is the starboard channel. The image shows
considerable sea surface clutter. The elongated
hard (bright yellow) targets are not fish but
probably an acoustic reflection of surface waves.
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Target size: 0.5 meters
Target size: 0.4 meters

Figure 3a and 3b. Two discrete targets in the sonarr  ecord. The probability of each being
a turtle are low and medium respectively. The horiz  ontal, linear marks on the record are

from the ship’s depth finder.
Reference: Targets of 22 August 2008. Tgts; 012a and 012b; 39 01.48N; 073 35.59W

Figure 4. A hard target amidst surface sea clutter
The target differs from the clutter here shown
because of a harder acoustic reflection.

& Reference: Targets of 22 August 2008.
Tgts; 012a and 012b; 39 01.48N; 073 35.59W

Target size: 0.8 meters .
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g Reference: 21 August 2008.
- Target 114.
- 38 40.57N 073 59.59W

Figure 5. Several acoustic returns with the largest target, which measures one meter,
being the most probable turtle target. The sonarc  lassification of this target was medium.
The other targets may be surface sea clutter. The  presence of clutter allows a question
regarding the quality of the suspect prime target. The target is to port 32 meters. The
vertical line represents the track of the vessel. An imaging delay was introduced in the
return, which eliminates viewing the first 30 meter s of the port and starboard record.

Figure 6. A discrete target observed when sea condi  tions
were relatively calm. The sonar record of this area has no

4 other significant targets. The target is considere d highin
probability.

Target size: 0.3 meters

Reference: 21 August 2008. Target 138 38 4174IN 073 53.405W
Figure 7. Another discrete target of high probabili ty.
The vertical black line is the vessel’s track. The record is a
- delayed sonar image on the port side. The target wa s about

31 meters to port.

Reference: 21 August 2008. Target 158 38 43165K 073 58.73W
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Reference: 22 August 2008. Target 025 380258BN 073 35605W

Figure 8. This sonar target is a high
priority target.

Reference: 72August 2008. Target 070 33 0SSHK 073 35.009W

Figure 9. This sonar target is of high priority.
The vessel turned in the area and a turtle was

visually sighted
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Figure 10. The ROV and its wake.

This a 30 meter wide, starboard-side channel (only)

image of the ROV, which is at the bottom of the ima  ge
and resulting yellow wake. No turtle is present in

this image. The image was taken while the vesselw  as
stationary and the tow fish pivoted at a uniform ra te on
the bow-mounted vertical pole.

Figure 11. ROV and turtle.

This sonar image was made while the vessel
was stationary. The sonar tow fish was slowly
pivoted at a uniform rate so that the targets
would be insonified. The turtle is the upper
target and the stationary ROV the lower target.
The horizontal lines are from the vessel’'s depth
finder.
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Figures 12a -12b. Series showing T23 interaction w  ith ROV towed in discard
wake of actively fishing. Last frame is of scallop viscera from shucking operation.

BNSS ROV

20/08/08

14117140 14132: 40
INSS ROV INSS ROV
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Figures 13a thru 130. Series showing T29 and T30 d uring social interaction
as recorded from the masthead during Kathyann-2008- 3.
masthead.

a b. c
d e. f
g h. i
J k. I
m n. o
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Figures 14a thru 14h. Series showing social intera  ction of T31 and T32
recorded by the ROV

ROV.
a b. c
d e. f
g. h
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Figures 15a thru 150. Series showing the social in  teraction of T33 and T34b
as recorded by the ROV.

a b. c
d e. f
g h. i
J k. I
m n. 0]
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Figures 16a thru 16g. Series showing the social in  teraction of T33 and T34c
as recorded by the ROV.

a b. c
d e. f
g.
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Figures 17a thru 17g. Series showing the social in  teraction of T35 ,T36, and T37
as recorded from the masthead.

a b. c
d e. f
g.
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Figures 20a thru 200. Injuries observed on T21.
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Figures 21athru 21d. Examples of unsymmetrical an  d offbeat strokes taken by T21.
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Figures 22a and 22b. Examples of fish associated w  ith T7 .
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Figure 25.

Figure 26.

Figure 27.
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Figure 29.

Figure 30.
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Figure 31.
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Figure 32. Figure 33.

Figure 34. Figure 35.
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Figure 36. Figure 37.

Figure 38. Figure 39.
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Figure 40.
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Figure 41.

Figure 42.
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Figure 43.

Figure 44.
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Figure 45.

Figure 46.
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Figure 47.
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Figure 48.

Figure 49.

Figure 50.
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Figure 51.

Figure 52.

Figure 53.
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Table 1. Turtle Sighting Summary Kathyann-2008-3

TOURTLE TIME AT [ONG TROV] ROV
ID DATE | SIGHTED | TRANSECT | SIGHTING| SIGHTING| DIVE[ CONTACT [NOTES
1 8/19/08 7:50 1 3859.7800] 7336.5800| No No turtle was not seen from masthead and not reradqui
2 8/19/08 8:36 1 3858.3500| 7339.5300| No No large loggerhead
3 8/1908] 911 1 3857.1100| 7339.5300| Yes Yes _|aggressive loggerhead
4 8/19/08) 10:32 1 3856.8600| 7343.0200 No No observed from masthead 200 m off port bow but ksdin seas
5 8/19/08] 11:.03 1 3856.8600]| 7343.0200f No No on surface off stbd bowis a leatherback aboutirSlength
6 8/19/08] 11:23 1 3854.5200( 7345.9100) No No observed from masthead underwater
7 8/19/08] 12:17 1 3852.6600| 7350.5400| Yes Yes pair of turtle interacting
8 8/19/08] 12:17 1 3852.6600] 7350.5400( Yes Yes pair of turtle interacting
9 8/19/08)  14:25 1 3852.4400] 7350.0800( Yes Yes  |seems to be taking short breaths and moving subtherg
10 8/19/08 15:25 1 3851.9900( 7350.3500| Yes No turtle was taking short breaths and diving whilgspized from deck
11 8/19/08) 17:40 1 3848.2300( 7354.4500 No No sighted from masthead on portside 50 m out, davedmvisible from the masthead just under theserf
probably a leatherback since 1t was black and atedgwas sighted from deck 50 m Out from thelpeain, probably
12 8/20/08 8:32 2 3841.3900( 7409.5000| No No leatherback since it was black and elongated, iglaed from deck 50 m out from the port beam
13 8/20/08 9:25 2 3840.0900| 7404.0600| No No sighted on surface 50 mto stbd taking a breatfthemcdiving, was a large loggerhead
14 8/20/08 9:44 2 3839.5600| 7403.6100| No No sighted from pilot house dead ahead 50 m, It dgheafter being spotted. It was a large loggerhead
15 8/20/08) 10:28 2 3839.0000] 7501.9600| No No large loggerhead, was spotted from deck 10 meféthd bow, took a breath then dove
16 8/20/08) 11:16 2 3837.3800] 7401.6400| No No sighted astern 100 m then dove. The turtle wézeinvake of the GLI that just set her dredges
17 8/20/08) 11:38 2 3838.2600( 7402.5000 No No observed in wake of GLIIl which is 1 nm ahead
18 8/20/08| 1157 2 3838.9400) 7402.5000 No No |50 mto sthd; GLIIl 100 m off port bow
Were sighted oif the stbd bow together In contaibt each other, One remained on surface;, one Gowewas much larger th_ |
19 8/20/08]  12:05 2 3839.1100( 7402.4800 No No the other
WeTe SIgNted off te Stbd DOW TogeTer 1h CoNtat @ach ofher, One remained on surace, one Goeewas much rarger i |
20 8/20/08] 12:05 2 3839.1100( 7402.4800 No No the other
21 8/20/08] 12:13 2 3839.4600( 7402.3300{ No No off bow
22 8/20/08] 12:44 2 3838.9000| 7402.2100| No No on surface 70 mto port and then dives
23 820008  14:19 2 3838.6500| 7359.9900| Yes Yes seen hitting ROV while towing
24 8/20/08] 15:16 2 3835.7600( 7400.7800 No No astem
25 8/20/08) 1554 2 3836.7100| 7401.2800| No No dead ahead, soon dove
26 8/20/08]  17:45 2 3839.1300( 7400.8800( Yes No
27 8/21/08) 7:31 3 3838.0900( 7407.1300f No No sighting
28 8/21/08 8.02 3 3838.7200] 7405.6000{ No No spotted from deck 50 mto sthd. It took a reathdawe. It was difiicult to see due to the low sogle
29 8/21/08 835 3 3839.6100( 7403.4300| Yes No spotted from masthead while submerged about 2 fromtvessel and 2 m below surface when just off bo
Sg TiEiy fromm e taking a bre port Side T OUL. Ttwas then T SUbmerged from
30 8/21/08]  9:18 3 3839.4900( 7402.9400( Yes No masthead.
31 8/21/08]  10.05 3 3839.6900| 7401.9800f No No spotted dead ahead from masthead about 20 m. subawrged about 2 m deep. Could not re-locate.
32 8/21/08] 10:31 3 3840.2900| 7400.5700| Yes No Turtle dove and avoided vessel.
33 8/21/08) 11.03 3 3840.4400] 7359.8000| No No sighted from masthead 30 m to port beam but quitde out of sight
34 8/21/08) 12:42 3 3844.2800] 7400.2700| No No spotted on surface from pilot house 50 m off the bow. The turtle dove almost immediately.
35 8/21/08] 1308 3 3844.8600| 7400.3600| Yes Yes on surface 80 m off stbd bow seen from pilot house
36 8/21/08 13:48 3 3844.6800 7400.5700 No No sighted 100 mto port, No contact; turtle dovee@H/V's working within 2-4 nm of our position.
37 8/21/08] 15:13 3 3845.6000( 7401.7100{ Yes No on surface 50 m to port
38 8/21/08) 1557 3 3845.9200( 7402.0000| No No very large, takes breath and dives just belowsairt610: Sportfishing boat runs right over Ti88s location.
39 8/21/08) 17:46 3 3845.9400( 7401.4900 No No past close aboard port side about 1 m down
40 8/21/08]  18:00 3 3846.0700{ 7402.0500 No No
41 8/22/08 722 4 3901.3700| 7335.5500| No No spotted from masthead 20 m off port bow; took breath and dove.
42 8/22/08 8:51 4 3905.6300| 7335.0500| No No spotted from foredeck 2 m abeam the bow submebged & m down; small loggerhead
Signted from ma PO CoKiread dove. Spied again from masthead sul S00n 10
43 8/22/08 9:39 4 3907.9800( 7335.2500| No No in sun glare. Very poor sighting conditions dueléads and glare.
Was Spotied after we cirded on a sonar target By 15 but unable to acquire turtle which 1s sulbmerged but visble fro |
44 8/22/08] 10:30 4 3910.2900( 7336.0700{ Yes No masthead
Small loggernead that was sighted flom masinead TEREad 1o Stbd submerged. It then came up aid [eain and dove g
45 8/22/08] 11:40 4 3911.5300( 7337.0900 No No waslost.
46 8/22/08 12:10 4 3913.2600( 7338.8000| Yes Yes Large loggerhead sighted from masthead 100 m qattoear surface, brief visua of turtle
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Table 2. Turtle Sighting Summary Kathyann-2009-1

Date Transect Disc |Time Code | ROV Dive | Turtle ID Visual Event Depth (m) | Direction | Jellies
8/19/2008 1 1 9:18:05 1 3 Y none
8/19/2008 1 1 9:18:45 1 3 Y surface none
8/19/2008 1 1 9:20:07 1 3 Y breath E none
8/19/2008 1 1 9:20:55 1 3 Y breath none
8/19/2008 1 1 9:21:37 1 3 Y 2 NE none
8/19/2008 1 1 9:22:00 1 3 Y surface NE none
8/19/2008 1 1 9:23:16 1 3 Y 0 N none
8/19/2008 1 1 9:23:32 1 3 Y breath 0 N none
8/19/2008 1 1 9:25:14 1 3 Y hits ROV 0 N none
8/19/2008 1 1 9:24:30 1 3 Y under ROV 0 N none
8/19/2008 1 1 9:25:40 1 3 Y under ROV 0 none
8/19/2008 1 1 9:26 1 3 Y front/under ROV 0 none
8/19/2008 1 1 9:30:00 1 3 Y pushing ROV 0 N none
8/19/2008 1 1 9:31:40 1 3 Y carapace in view 0 none
8/19/2008 1 1 9:33:28 1 3 Y in view then lost 0 none
8/19/2008 1 1 9:35:49 1 3 Y back in view 0 SE none
8/19/2008 1 1 9:40:30 1 3 Y under ROV 0 none
8/19/2008 1 1 9:40:42 1 3 Y 0 SE none
8/19/2008 1 1 9:41:40 1 3 Y carapace under ROV 0 none
8/19/2008 1 1 9:44:32 1 3 N small fish 0 none
8/19/2008 1 1 9:45:13 1 3 N small fish 0 none
8/19/2008 1 1 9:47:00 1 3 N ROV at surface, lost visual 0 none
8/19/2008 1 1 9:48:15 1 3 N recovery 0 none
8/19/2008 1 1 9:53:35 2 3 N launch 0 none
8/19/2008 1 1 10:08 2 3 N no visual, recovery 0 none
8/19/2008 1 2 12:18:40 3 7&8 Y launch surface few
8/19/2008 1 2 12:24:53 3 7&8 Y 2 turtles on surface 0 few
8/19/2008 1 2 12:27:18 3 7&8 Y turtles dive 11 w none
8/19/2008 1 2 12:27:37 3 7&8 Y breath 0 none
8/19/2008 1 2 12:29:08 3 7&8 Y 0 E none
8/19/2008 1 2 12:29:53 3 7&8 Y 1 NE none
8/19/2008 1 2 12:29:56 3 7&8 N lost visual none
8/19/2008 1 2 12:34:24 3 7&8 N ROV dives, lost visual 18 none
8/19/2008 1 2 12:30:00 3 7&8 N video back 0 none
8/19/2008 1 2 12:45:07 3 7&8 N ROV bottom 44 none
8/19/2008 1 2 12:45:45 3 7&8 N bottom 47 none
8/19/2008 1 2 12:51:20 3 7&8 N sponges on bottom 47 none
8/19/2008 1 2 12:52:59 3 7&8 N ROV ascent none
8/19/2008 1 2 12:54:20 3 7&8 N 28 few
8/19/2008 1 2 13:04:48 3 7&8 N recovery none
8/19/2008 1 3 14:51:56 4 9 N launch none
8/19/2008 1 3 14:55:01 4 23 Y turtle visual 0 E none
8/19/2008 1 3 14:55:28 4 23 Y turtle dives 3 none
8/19/2008 1 4 15:28:32 5 24 N launch none
8/19/2008 1 4 16:07:00 5 24 N recovery none
8/20/2008 2 5 12:23:08 6 NA N launch none
8/20/2008 2 5 12:24:36 6 NA N water column 3 none
8/20/2008 2 5 12:25:20 6 NA N water column 2 none
8/20/2008 2 5 12:25:55 6 NA N water column 1 none
8/20/2008 2 5 12:35:10 6 NA N water column 2 none
8/20/2008 2 5 12:55:05 6 NA N recovery none
8/20/2008 2 6 12:56:26 7 NA N launch none
8/20/2008 2 6 13:01:15 7 NA N water column 16 none
8/20/2008 2 6 13:08:52 7 NA N scallop visera 6 none
8/20/2008 2 6 13:09:55 7 NA N water column 12 none
8/20/2008 2 6 13:10:50 7 NA N water column 13 lions
8/20/2008 2 6 13:11:28 7 NA N scallop visera 12 none
8/20/2008 2 6 13:12:39 7 NA N water column 11 moon
8/20/2008 2 6 13:16:27 7 NA N water column 7 few
8/20/2008 2 6 13:18:36 7 NA N scallop visera 8 none
8/20/2008 2 6 13:23:11 7 NA N water column 9 none
8/20/2008 2 6 13:31:36 7 NA N water column 6 none
8/20/2008 2 6 13:33:15 7 NA N water column 5 none
8/20/2008 2 6 13:34:35 7 NA N water column 4 none
8/20/2008 2 6 13:36:45 7 NA N water column 4 few
8/20/2008 2 6 13:45:35 7 NA N water column 13 few
8/20/2008 2 6 13:46:59 7 NA N water column 39 few
8/20/2008 2 6 13:47:41 7 NA N water column 35 few
8/20/2008 2 6 13:48:55 7 NA N recovery none
8/20/2008 2 7 14:07:50 8 23 N launch none
8/20/2008 2 7 14:13:06 8 23 N water column 43 none
8/20/2008 2 7 14:13:30 8 23 N water column 52 none
8/20/2008 2 7 14:17:38 8 23 Y TURTLE RUN INTO ROV 10 none
8/20/2008 2 7 14:28:23 8 23 N scallop shell 12 none
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Table 3. T15 Seafloor Dive Summary

Turtle Temp. m/sec
Depth Time H20 Change Timeto 5 from m/sec # of strokes / | strokes /
(m) Code | Temp.C (5m) | Time from surface m surface  from5m | strokes = second meter Comments
0] 2:59:48 19.7 0 0 0.00 0.00 NA NA NA intial part of dive, steep dive angle
5| 3:00:07 19.6 0.08 0:00:19 0:00:19 0.26 0.26 12 0.6 NK ROV at same depth as turtle
10] 3:00:20 19.0 0.55 0:00:32 0:00:13 0.31 0.38 6 0.46 0.6 ROV at same depth as turtle
15] 3:00:33 18.3 0.76 0:00:45 0:00:13 0.33 0.38 5 0.38 0.5 ROV at same depth as turtle
20] 3:00:51 17.1 1.21 0:01:03 0:00:18 0.32 0.28 5 0.28 0.5 ROV at same depth as turtle
25] 3:01:06 15.6 1.50 0:01:18 0:00:15 0.32 0.33 4 0.27 0.4 ROV at same depth as turtle
30] 3:01:24 14.1 1.48 0:01:36 0:00:18 0.31 0.28 2 0.11 0.2 pausing after downward part of stroke, not full power strokes
flipper held along dorsal plane of turtle during middle of stroke cycle,
35] 3:01:38 13.2 0.91 0:01:50 0:00:14 0.32 0.36 1 0.1 0.1 picking up speed, more stuff in water column
ROV ~1 meter behind turtle, flipper held along dorsal plane of turtle
40] 3:01:47 12.7 0.51 0:01:59 0:00:09 0.34 0.56 0 0.0 0.0 during middle of stroke cycle, more jellies
ROV ~3 meters behind turtle, flipper held along dorsal plane of turtle
45] 3:01:55 123 0.36 0:02:07 0:00:08 0.35 0.63 0 0.0 0.0 during middle of stroke cycle, lots more jellies
time estimates, ROV lost visual, turtle further from ROV, turtle picking
50| 3:02:00 12.1 0.22 0:02:12 0:00:05 0.38 1.00 nk nk nk up speed
temperature of 8.5 was recorded soon after reaching the bottom
54| 3:02:05 11.9 0.19 0:02:17 0:00:05 0.40 1.00 nk nk nk for a difference of -11.2 C from surface temperatur e
Total H20 Temp. Difference: -7.8 C Averages: | 0:00:12 0.33 0.50 2.88 0.2 0.29
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Appendix A. Kathyann-2008-3
Sonar targets during 22 August 2008 survey
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APPENDIX B: Trip Narrative F/V Kathy Ann 2008-3

We left Barnegat Light, NJ at 1900 on August 18)&0Ne steamed all night to a position just weshefHudson
Canyon Access Area and about 8 nm north of the ETAA700 on August 19we began Transect 1 (39-00.71;
73-34.30) at a speed of 4.3 knots. Wind was 20krsstas 4-6 feet. It was sunny but spotting camthitwere poor.

0750: Turtle 1 was spotted from the masthead wimetop of a wave about 50 m to sthd (38-59.78; 7586 The
turtle was not seen from deck and not re-acqud886: Turtle 2 was spotted from the masthead 56 stid (38-
58.35; 73-39.53) This was a large loggerhead tlaat on the surface then dove out of sight. 0844uiRed
Transect 1.

0911: Turtle 3 was sighted from the masthead ab@uh to port (Station 1: 38-57.11; 73-41.77). Timtlé had
large white barnacles on its back. 0918: Launchey ®ive 1. 0919: Acquired turtle 3 on video (38-BZ, 73-
41.86, 26.5 fms). 0948 Turtle 3 continues to folline ROV usually staying underneath the vehiclesiobg
rubbing its carapace deliberately on the ROV bottdfind is a problem so recovered ROV to repositiessel;
turtle 3 waiting on surface. Turning vessel arold#h5: ROV Dive 2 in water (38-57.59; 73-41.46,32fms)
Turtle no longer in sight. 1003: Retrieving ROV ssel drifting at 1.1 kn to NE. 1010: Resumed Trah%g38-
57.77; 73-41.30, Hdg 235)

1032: Turtle 4 observed from masthead 200 m off pbow but soon lost in seas (38-56.86; 73-43.025 #6s).
1103: Turtle 5 on surface off stbd bow is a leathek about 1.5 m in length (38-55.21; 73-45.11328s). Turtle
dove. 1123: Turtle 6 observed from masthead underwas-54.52; 73-45.91, 26.2 fms). 1128: Resumech3ect
1.

1217: Two turtles (Turtle 7 & Turtle 8) sighted findforedeck 50 m to stbd (Station 2: 38-52.66; 7558023.5
fms). The turtles were on the surface interactiiithy @ach other; flopping around upside down on¢opnof the
other. Launched ROV Dive 3. 1224: Acquired onehefturtles on video. Wind 15 knots; seas 3-4 fE282: Lost
contact; diving ROV to sea floor. Drift 1.3 kn, 0B11245: Searching sea floor. 1306: ROV onboarttjmmbow
mounted sonar in water. 1316: Resumed Transecthlsenar heading 260T to area of previous sigh#8g52.98;
73-49.70). 1330: Searching around sighting areesb@81; 73-50.78, 23.0 fms) 1425: Turtle 9 obserfveth
masthead under surface (38-52.51; 73-50.43). Bsghtglare making Turtle 9 difficult to see; it was surface
when lost astern. 1433: Resumed Transect 1 (3852350.27, 23.8 fms).

1435: Spotted Turtle 9 again under surface therelgain in glare. 1447: Spotted again; Turtle vse® be taking
short breaths and moving submerged. 1453: ROV Biwvewater (Station 3: 38-52.44; 73-50.08, 23.3)fms
Acquired aTurtle 9 on video. 1455: Lost contactl45R0OV onboard resumed Transect 1.

1525: Spotted Turtle 10 from foredeck 50 m to g@Btation 4: 38-51.99; 73-50.35) 1530: ROV Divenwiater but
unable to acquire Turtle 10. The turtle was taldhgrt breaths and diving while observed from d&éi8:
Resumed Transect 1 (38-52.07; 73-49.28, 22.8 fb7=)0: Turtle 11 sighted from masthead on portsitlenout
(38-48.23; 73-54.45) It dove but was visible frdme thasthead just under the surface. The wind amevete from
the same direction making an ROV launch difficiB00: Searching around the sighting area. 1845e&nd
operations for the day.

August 20, 2008

0720: Began Transect 2 (38-41.39; 74-09.50, 27<3.fiWind NE 15-20 knots; seas 4-6 feet. Bright soar
sighting conditions. 0832: Turtle 12, probably atherback since it was black and elongated, wasesigrom deck
50 m out from the port beam (38-41.15; 74-06.687 2@s) The turtle dove quickly. 0836: Resumed $eanh 2
Hdg 140, 3.0 knots.

0852: F/V Grand Larsen 11l 3.0 nm away brg 180T2®9Turtle 13 sighted on surface 50 m to sthd @kifbreath
and then diving (38-40.09; 74-04.06, 29.5 fms) dsva large loggerhead. 0928: Resumed TransectIf. IGL. nm
away brg 180T. 0930: Spotted Turtle again; assuingds Turtle 13; it took a breath and dove. 09Rdrtle 14
sighted from pilot house dead ahead 50 m (38-39.873.46) It dove right after being spotted. Isvealarge
loggerhead. 0951: We maneuvered to resume trawsect Turtle 14 was spotted again from the masthesd
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submerged below the surface 30 m ahead (38-3946353). GLIII 1.7 nm brg 140T. 1000: Laying tdoragside
Turtle 14 re-rigging the ROV for towing. The turtleesubmerged just below the surface (38-39.56)3.41).

1028: Turtle 15, a large loggerhead, was spottaah ieck 10 m off the stbd bow (38-39.00; 75-018867 fms). It
took a breath then dove. 1100: Laying too near @idging ROV (38-37.41; 74-01.59, 29.7 fms). 11T6&irtle 16
(38-37.38; 74-01.64) sighted astern 100 m then dbke turtle was in the wake of the GLIII that jest her
dredges. 1138: Turtle 17 (38-38.26; 74-01.49, 28% observed in wake of GLIII which is 1 nm aheatl57:
Turtle 18 (38-38.94; 74-02.50, 28.3 fms) 50 m twdsiGLIII 100 m off port bow.

1205: Turtles 19 and 20 were sighted off the sttt thgether in contact with each other (38-39.1402.48). One
remained on surface; one dove. One was much ldngarthe other. 1213: Turtle 21 (38-39.46; 74-022382 fms)
off bow. 1244: Turtle 22 (38-38.90; 74-02.21) onface 70 m to port and then dives. 1245: StrearRi@y astern.

1304: ROV Tow 1 (Station 5: 38-39.04; 74-01.97fr#8) Falling in behind GLIII. 1315: GLIII observesa turtle
off her portside. 1324: GLIII 0.17 nm ahead (38989.74-01.03, 29.3 fms) ROV at 10 m depth. 134&likmn ROV
Tow 1 (38-29.22; 74-00.34, 28.3 fms) ROV was at tomards end of tow.

1415: ROV Tow 2; added extra weight directly to R(38-38-65; 73-59.99, 28.5 fms)

1419: Turtle 23 seen hitting ROV (38-38.35; 74-0).ROV at 10 m depth; 4.7 knots. GLIII ahead 0.h&6
towing dredges. 1454: Ending ROV Tow 2 (38-35.95600.82, 29.7 fms) 1516: Turtle 24 astern (38-35746
00.78, 29.5 fms) Wind 10-15 knots, seas 3-5 fe&g201 Heading N back to area GLIII was working earin the
day. 1554: Turtle 25 dead ahead (38-36.71; 74-Q228 fms) soon dove.

1633: Laying too in fished area (38-38.21; 74-01Z2R7 fms). ROV being re-rigged from towing to elimode. Tilt
bar no Inger operational; camera being mountedfixea position. 1650: ROV Dive 6 (Station 6: 38:38; 74-
01.47, 28.5 fms) Dive to sea floor searching. O¥ifi knots, 170T. 1717: ROV onboard (38-37.77; I40, 28.8
fms) Heading N searching for turtles. 1745: TuPieahead; dove (38-39.13; 74-00.88, 28.3 fms0O 1R&D/ Dive
7 (38-39.12; 74-00.86, 28.3 fms) searching forlésrt1830: ROV onboard (38-38.72; 74-01.05, 28.8)fEnd
operations for the day.

August 21, 2008

0700: Placing bow sonar into water. 0706: We arstweGLIII by 5 nm. Wind is East at 5 knots; séda®ot.
Began Transect 3 (38-37.42; 74-09.26, 28.5 fmsg&@er knots, Hdg 140T. Sonar scanning 30-60 ntcoe&ch
side. 0731: Turtle 27 (38-38.09; 74-07.13, 29 fem)tted from masthead 30 m abeam to port taking bheaths
and remaining below the surface. Could not mairgaisual sighting. O744: Resumed Transect 3 (38B&4-
06.93, 29 fms).

0802: Turtle 28 (38-38.72; 74-05.60, 28 fms) sgbftem deck 50 m to stbd. It took a reath and déveas
difficult to see due to the low sun angle. 0809stReed Transect. 0835: Turtle 29 (38-39.61; 74-Q29( fms)
spotted from masthead while submerged about 2 rfrautvessel and 2 m below surface when just off.0@839:
ROV Dive 8 in water searching for submerged tu28e(38-39.64; 74-03.43) Vessel drift 0.4 kn, 340308: ROV
onboard; Resumed Transect 140T (38-39.68; 74-0329,fms).

0918: Turtle 30 (38-39.49; 74-02.94) sighted byidéfom deck while taking a breath off the port sat®mut 30 m
out. It was then resighted lying submerged frommiasthead. 0920: ROV Div e 9 in water searchingter
submerged turtle. 0943: ROV onboard (38-39.44; Z8%, 28.7 fms). Resumed Transect 090T. 1005: § @tt!
(38-39.69; 74-01.98, 29.3 fms) spotted dead ahexsm fnasthead about 20 m. It was submerged abouti@em.
Could not re-locate. 1012: Resumed Transect e8s39376; 74-01.98, 28.5 fms).

1031: Turtle 32 on surface dead ahead 20 m ou#(389; 74-00.57, 27.8 fms). Turtle dove and avoideskel.
1033: ROV Dive 10 in water searching for submertygtle; masthead lost visual contact. 1040: ROVaard (38-
40.26; 74-00.56; 27.7 fms). No contact; resumech3eat NE. 1103: Turtle 33 sighted from mastheath30 port
beam but quickly dove out of sight (38-40.44; 73889 28 fms). 1109: Resumed Transect.

1242: Turtle 34 spotted on surface from pilot hab@am off the stbd bow (38-44.28; 74-00.27, 27.3)fifhe turtle
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dove almost immediately. 1247: Resumed transe¢hnowards four scallop vessels. 1308: Turtle 3Suanfiace 80
m off stbd bow seen from pilot house (38-44.8600436, 26.8 fms). 1309: ROV Dive 11 in water acegiif urtle
35. 1315: Lost turtle at 12 m depth; ROV divingsta floor. Drift 0.6 kn, 220T. 1348: ROV proceediagnother
Turtle 36 sighted 100 m to port (38-44.68; 74-002.7 fms). 1350: No contact; turtle dove. Thréé'$working
within 2-4 nm of our position.

1430: There are several turtles in the vicinityof vessel; they are hard to track visually as @reybarely sticking
their heads up when breathing. Retrieving ROV; wand seas calm. 1450: ROV on deck; steaming upMo F
Elizabeth (38-44.22; 74-00.98, 27 fms). 1513: TeuB¥ on surface 50 m to port (38-45.60; 74-01.815 #ns)
1516: ROV Dive 12 in water; turtle dives. 1543: RONboard (38-45.47; 74-01.94, 26.3 fms). 1550: Eedng
towards F/V Elizabeth. 1557: Turtle 38 on surfa@®-45.92; 74-02.00, 26.7 fms). ROV under repastibg sonar
on the turtle which is remaining on surface. 16Ddrtle 38, which is very large, takes breath aneslijust below
surface. 1610: Sportfishing boat runs right overt/éu38'’s location.

1643: ROV Dive 13 (38-47.11; 74-00.66, 26.5 fmjtisocation where the F/V’s are hauling and reéisgtgear.
1721: ROV on deck; camera still not working righte are heading towards some turtles sighted inligtance.
1746: Turtle 39 past close aboard port side abantdbwn (38-45.94; 74-01.49, 26.5 fms). Laying tb800: Turtle
40 ahead; Turtle 39 astern (38-45.87; 74-01.66)31R0OV camera repaired. ROV Dive 14 (38-46.070245, 27
fms). 1845: ROV on deck (38-46.25; 74-02.44, 2mg)f WE are positioning ourselves behind F/V Elethlio
search her tow track. 1933: ROV Dive 15 (38-48&+59.75, 26.3 fms). Searching area where F/V Bétta
hauled and set. 2000: End operations (38-48.580741).

August 22, 2008

0700: Sonar in water; range set 30-60 m. Wind SE3.8nots; seas 1-2 feet. Partly cloudy. 0705:t8tefFransect
4 (39-00.60; 73-35.67, 29 fms) Heading north oashte western boundary of the HCAA at 4 knots. 07122tle
41 (39-01.37; 73-35.55, 29.7 fms) spotted from et 20 m off port bow; took breath and dove. OR&S&umed
Transect 4 at 4 knots, 000T.

0750: Manuevering to investigate sonar target. O0Re&3ume Transect. 0851: Turtle 42 (39-05.63; 7.8856.2
fms) spotted from foredeck 2 m abeam the bow supeteabout 1 m down; small loggerhead. 0859: Coatd n
relocate; resumed Transect. 0939: Turtle 43 (398)773-35.25; 29 fms) sighted from masthead 30 fhgart
bow- took breath and dove. Sptted again from mastlsebmerged about 1 m but soon lost in sun glae. poor
sighting conditions due to clouds and glare. 0%Ri&sumed Transect.

1030: Turtle 44 sighted from foredeck 10 m off pootv submerged 1 m. It was spotted after we ciroled sonar
target (39-10.29; 73-36.07, 24.8 fms). 1033: ROVeDi5 but unable to acquire turtle which is stilbserged but
visible from masthead. Difficulty is due to inabjlito tilt camera. Drift 0.4 knots, 040T. 1045: R@¥arching sea
floor. 1100: Retrieving ROV (39-10.17; 73-36.20,%24ms). 1105: Resume Transect 4.

1120: Searching around for sonar target (39-107/3536.68, 22.0 fms). 1126: Resumed Transect. 1Tdte 45
(39-11.53; 73-37.09, 23.5 fms). Small loggerhead tas sighted from masthead 100 m ahead to stirdesged.
It then came up and took a breath and dove andosasl150: Sonar onboard.

1210: Turtle 46 (39-13.26; 73-38.80, 26.2 fms) lealaggerhead sighted from masthead 100 m out tongair
surface. 1212: ROV Dive 16 in water trying to acquut tilt bar problem makes difficult; turtlelktiisible from
masthead. 1230: Retrieved ROV (39-13.09; 73-3881 fms) Resumed Transect. Wind now NE 10-15 krseas
2-3 feet. 1330: Ended operations (39-19.64; 7351319.7 fms). Poor visibility. Enrout to Barnegaght.
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APPENDIC C:

On Thursday, June 11, 2009 the F/V Kathy Ann deplBarneget Light New Jersey and headed for thineor
boundary of the Elephant Trunk Access Area (ETAA).

June 12, 2009

0730: Started Transect 1 (38-50, 73-40), speediskheading 240°, wind SW at 10-15 knots, seas dvercast.
0810: Laying too foROV Dive 1; a bottom search (38-48, 73-44, 54 m). 0906: R@\eck; resume transect;
raining. 1038: Rain clears; visibility improves.5lt Spottedrurtle 1 from masthead 200 m ahead and on surface;
loggerhead with barnacles (38-41.7, 74-01.1, 53 1166:ROV Dive 2in water. 1214: Turtle not acquired, ROV
on deck, continuing transect.

1221:Turtle 2, a small loggerhead, spotted from foredeck 50nectly ahead of vessel and dove under vessel (38-
41.6, 74-01.3, 53 m). 1228urtle 2 not seen again, continued transect. 1243: (38-4@-82.3, 53 m) Heading

180°, wind south at 5-10 knots, seas 1 m. 13lirtle 3 spotted from masthead on surface 200 m off post (38-
38.4, 74-02.5, 53 m). 132BRO0OV Dive 3in water. 1330Turtle 3 acquired on videoTigke 1); a juvenile

loggerhead. 1427 urtle 4 spotted from masthead on surface bearing 2600 t®6ut (38-38.3, 74-02.2); we are
still trackingTurtle 3. 1503: Two turtles bearing 270°, 100 m out; assameisTurtle 4; other isTurtle 5. 1540:

Lost video contact witffurtle 3 while still on surface then lost visual from vdsg®ing to bottom search (38-38.1,
74-02.0, 53 m). 1600: ROV on deck.

1635:Turtle 6 sighted from masthead. 16400V Dive 4 launched (38-36.8, 74-02.4, 53 m) andtle 6 acquired

n video {Take 2); a small loggerhead. 1730: Lost contact; ROV eckd38-36.9, 74-02.5); resumed transect. 1800:
Turtle 7, a large loggerhead spotted from masthead 500eadali803: LauncheROV Dive 5 (38-35.5, 74-02.2,

55 m) seas 0.5 m, wind calm. 16Q4urtle 7 acquired on videoTake 3); has school of fish associated. 2021:
Sunset, average drift 0.5 knots to the north. 2@&&sed tracking (38-36.4, 74-02.6). End of thédaperations.

June 13, 2009

0740:ROV Dive 6- bottom search dive (38-36.9, 74-00.2, 53 m). WA 10-15 knots, seas 1.3 m, overcast. 0800:
ROV on deck; start Transect 2 (38-36.7, 74-00.6n%&Hpeed 5 knots, heading, 195°. 0930: Spditete 8 from

pilot house 200 m off starboard bow (38-30.3, 74081 m) 0935: Launche®OV Dive 7 but lost visual contact

of turtle from vessel; visual sighting conditiorery poor. 0955: ROV on deck; no contact witlrtle 8.

1030:Turtle 9, a large loggerhead, spotted from the mastheatiexgzd 100 m off starboard bow (38-28.8, 74-
05.5, 59 m). 10350V Dive 8in the water. 1050: No ROV contact made with &jntesuming transect. 1134:
Altered heading to 200° (38-26.0, 74-06.8, 57 r@B1: Turtle 10, a small loggerhead, spotted from masthead
submerged passing 10 m away down the starboard38d21.6, 74-08.7, 57 m). 1230: LaunchiR@V Dive 9.
1239Turtle 10 acquired (ake 4). 1244: Lost contact with Turtle 10. 1246: ROV deck; searching area. We
occasionally spot the turtle but it is submerged lard to see under the conditions. Fog is closiran area. 1301:
Resumed transect (38-21.9, 74-09.2) Very foggy afibut 30 m visibility.

1420:Turtle 11, a juvenile loggerhead, spotted from foredeckumfese passing 50 m off starboard side (38-16.5,
74-14.2, 54 m) It dives and is hard to see. 142®: dlusive, resumed transect. 1430: Re-sigiR&w/ Dive 10in
water. 1445: No contact; ROV on deck. 1506rtle 12 spotted from foredeck 20 m abeam to port just utieke
surface (38-15.4, 74-15.4, 54 m). LaunckgV Dive 11 1510:Turtle 12 acquired Take 5). 1519: Lost contact;
ran out of tether. ROV onboard; trying to get visaraturtle from vessel. 1534: Resumed transectl(38, 74-15.9,
52 m).

1546:Turtle 13 spotted from masthead submerged 30 m off port(88e4.8, 74-16.3, 50 m). 1555 Launched
ROV Dive 12 1557: Acquiredrurtle 13 (Take 6); a large loggerhead with fish associated. 161t kcontact with
turtle when it made a steep dive. 1630: ROV on gdezdumed transect (38-15.1, 74-16.5, 49 m). 168@&ie 14
spotted from masthead submerged coming down piet39 m out (38-14.7, 74-16.8, 50 m). Lost visvaihf
vessel; trying to relocate. 1645: Resumed trand&€0: Launche®ROV Dive 13(38-09.9, 74-19.3, 50 m); bottom
search and tether fails. Replaced tether and agsdidive. 1900: Ended operations for the day.
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June 14, 2009

0743: Laying too drifting SW at 1.0 knots; wind N1®-15 knots, seas 1 m. Foggy. 08R®YV Dive 14in water
(38-03.5, 74-25.2, 45 m) bottom search mode. Tdtheiproblems; ROV back on deck. Find short in l@tiger;
have to replace with short tether. 0954 Start Teein3; wind N at 15-20 knots, seas 1.5 m. 1d@otle 15 spotted
from masthead on surface 50 m off starboard bow0(B8, 74-26.9, 49 m). 100ROV Dive 15launchedTurtle
15 acquired on videolke 7); turtle is an organism encrusted small loggerheitidl a few fish associated. 1024:
Turtle 16 spotted from pilot house 500 m off stern quargsring 350 on surface (38-01.8, 74-27.2, 49 m)2111
Turtle 15 dives to bottom. Upon arriving at sea floor thihée runs out and contact is lost. 1130: ROV orkgec
vessel search fdrurtle 15. 1151: End search; resume Transect (38-02.0, 731-28 m). Fog cleared, overcast.

1210: Heading 220°. 1238urtle 17 spotted from masthead submerged 50 m off port(§dé9.1, 74-29.8, 52
m); lost visual contact; trying to relocate. 12&®&sume Transect. 1300urtle 18, a loggerhead, spotted from
masthead on surface 50 m off starboard bow (37;59.0.7, 50 m); submerged and hard to see. 1381ched
ROV Dive 16 Turtle 18 acquired on videol(ake 8). 1407:Turtle 19 spotted from masthead on surface bearing
000°; 100 m out (37-58.9, 74-30.9, 50 m). 14Bartle 18 dives and is lost from ROV video at 8 m; ROV dites
bottom to search (37-58.8, 74-31.1). 14%i0rtle 18 re-spotted from masthead just to starboard. 1R&DY back
on surface; turtle no longer in sight. 1459: ROVdatk; resumed transect (37-58.6, 74-31.2).

1508:Turtle 20 spotted from masthead on surface off port side5@3, 74-31.6, 49 m). 15180V Dive 17
launchedTurtle 20 acquired on videol@ke 9). 1615: Lost contact. 1620: ROV on deck; resumeh3ect.

1638: (37-58.4, 74-33.5). 1649: Changed headirgp@5. 1710Turtle 21 spotted from foredeck 50 m off port side
on surface (37-57.0, 74-35.9, 45 m). 1712: Laundd@¥ Dive 18 acquiredTurtle 21 on video {ake 10); large
loggerhead with many fish associated. 17Adttle 22 spotted on surface 50 m frofartle 21 (37-56.8, 74-36.2).
1754:Turtle 23 spotted from masthead 1000 m out bearing 140°0:1B4rtle 21 dives to bottom and is followed
along bottom for ten minutes until tether runs A%00: ROV back on deck; end of day’s operations.

June 15, 2009

0730: Laying too in the Delmarva Access Area (378474-46.5), wind NE at 10-15 knots, seas 0.5\araast.
Start Transect 4 heading 045° at 5 knots. 08iMtle 24 (37-49.4, 74-44.5, 43 m) spotted from pilot houss |
coming up to surface 40 m abeam to starboardyi¢ @md could not be re-sighted. 0822: Resumed €cans

0853:Turtle 25, a large loggerhead, spotted from masthead oac80 m off starboard side (37-50.5, 74-43.4, 43
m); dove immediately; did not re-sight. 0857: Resdriiransect. 1035: Sea surface has been very grkingn
sighting difficult; sky now having a few breaksthre cloud cover. 104Qturtle 26, a small loggerhead, spotted

from masthead 500 m ahead on surface (37-56.48731-81 m). 1045R0V Dive 19launched. 1046t urtle 26
acquired on videolgke 11); many fish associated. 1050: Long tether failedt power to camera. 1052: ROV on
deck; changing to short tether. 1100: Resumed €rns

1110:Turtle 27 spotted from foredeck submerged 30 m off starbbamd (37-56.7, 74-38.4, 39 m). 11200V
Dive 20launched; glare very bad; no contact. 1130: ROMeck; resume Transect. 1144irtle 28 spotted from
masthead submerged 30 m off port bow (37-57.138.4; 39 m). 1148R0OV Dive 21launched; turtle no longer
visible due to glare. 1153: ROV on deck; resumen3eat.

1200: Two pairs of turtle§,urtles 29 & 30 andTurtles 31 & 32, sighted on surface 500 m to starboard (37-57.5,
74-38.6, 39 m). 120ROV Dive 22launched. 1206Furtle 29 acquired on videoTake 12); second pair still
together visible on surface 100 m away. 1220: tostact withTurtle 29 at a depth of 11 m; ROV heading
towards second pair of turtles. 1230: Acquifiedtles 31 & 31 on video {(akes 13 & 19. 1250: Lost contact;
retrieving ROV to reposition vessel. 1300: ROV backDive 22); re-acquired one of the turtles. 1417: (37-57.8,
74-40.7, 34 m); still tracking one to two turtlefstioe group on video. The sky is now partly cloudga surface now
blue with much glare, seas 0.5 m.

1529: Two more pairs of turtles visually sightdditles 33 & 34 andTurtles 35 & 36) bearing 100° about 500 m
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out (37-58.4, 74-41.5, 35 m). Other single turliase been spotted visually from the vessel dutirgROV dive

but not recorded due to uncertainty if a new tude35: Lost contact; tether ran out; ROV retrievEsb0: Heading
towards second group of turtle paifaiftles 33, 34, 35, 3k 1601:ROV Dive 23launched; three of the turtles were
together and we acquired one on vidéake 15 but soon lost contact; too much glare (37-584447.7, 37.5 m).
1618: Too much glare to relocate turtles; ROV dedsdo sea floor to look around.

1640: ROV onboard; resuming Transect (37-58.4, 72438 m). 1715Turtle 37 spotted from masthead (37-59.1,
74-40.4, 31 m); turtle was submerged and not retsty 1727Turtle 38 spotted from foredeck on surface 50 m off
port bow (37-59.5, 74-39.9, 31 m). 17300V Dive 24launchedTurtle 38 acquired on videoTigke 16). 1847:

Lost contact when video signal tripped off. 1858\Ron deck; resumed Transect. 19Tdrtle 39 spotted from
masthead off starboard beam submerged (38-00.88.74-33 m); could not relocate; resumed Trand&30:

Ended operations for the day.

June 16, 2009

0641: Laying too in Delmarva Access Area (37-534-43.6). Overcast; wind ENE 10-15 knots, seas Q#h2:

ROV Dive 25 Mini-Rover, bottom search mode (37-55.2, 74-434Dm). 0745: ROV on deck; commence Transect
5 (37-54.7, 74-44.5); heading 040°, speed 5 kid@®4:Turtle 40 spotted from foredeck; on surface 100 m to port
(37-56.4, 74-42.8, 32.5 m); dove as we approadb@8B: Turtle 40 was not re-sighted; resumed Transect heading
000° due to glare and wind.

0902: Common dolphins, and a similar speckled gseswimming alongside. 0953: Seas now 1.5 m;igight
conditions poor, wind NE 15-20 knots, white capsatiing changed to 045° (38-00.0, 74-42.0, 30 nB010
Heading 090, seas 1.5 m, wind east at 20 knot9(38-74-40.3, 32 m). 104&urtle 41 spotted from main deck

30 m off port beam (38-01.0, 74-38.6, 36.6 m) 10%0V Dive 26 launched; turtle dove, a small loggerhead. 1103:
No contact; ROV on deck; resumed Transect headd§.A.114: changed course to 220°. 1150: Changeedo
060° (37-59.6, 74-41.8).

1200:Turtle 42 spotted from foredeck 100 m out on surface (38,004-41.4, 31 m). 120R0OV Dive 27
launched; turtle is submerged at a depth of abenta®d is difficult to see from vessel. 1212: Noteat; ROV on
deck; resumed Transect heading 060°. 1312: Chacmade to 280° to test sighting capability. 134Bafged
course to 045° (38-02.7, 74-41.0, 37 m). 14D07tle 43 spotted from foredeck on surface 100 m to poxdnso
submerged (38-03.6, 74-39.5, 38 m) 1412: Not rhtsidj resumed Transect.

1429:Turtle 44 spotted from masthead 20 m off starboard side sufpea (38-04.3, 74-39.2, 21.8 fms). Not re-
sighted; resumed Transect. 14Z8rtle 45 spotted from pilot house 100 m off starboard bowsorface then dives
(38-04.5, 74-38.5, 19.7 fms). 14500V Dive 28, a bottom search. 1505: ROV on deck; resumed €n$516:
Turtle 46 spotted from masthead submerged 50 m dead ahgdib(@, 74-37.7, 18.7 fms). 152ROV Dive 29
launched. 1528: ROV acquir&sirtle 46 on video (Take 17). 1533: Lost contact. 1537: ROV on deck.

1706:Turtle 47 spotted on surface from pilot house 50 m off oty (38-08.1, 74-30.9, 24.8 fms). 17ROV
Dive 30launched; turtle dove and contact lost. 1720: Rib\Weck; resumed Transect. 18Z&rtle 48 spotted on
surface from foredeck 50 m off port bow then di{@8-09.2, 74-23.2, 25.8 fms). Not re-sighted. 1830V Dive
31 launched to conduct bottom search. 1840: ROV ak;dmuld not make bottom due to drift. End of tlag/’'s
operations.

June 17, 2009

0700: Laying too near boundary between ETAA anchi2eVa (38-09.1, 74-21.7, 25.8 fms) Wind E at 1(kabts,
seas 3-4 feet, partly cloudy. 07ROV Dive 32 bottom search with a repositioned tether tow ptarcenter of
vehicle. Drift 1.2 knots at 240° ; ROV can not main bottom with short tether under these condgi@v30: ROV
on deck; start Transect 6 (38-08.9, 74-22.0, 259 fheading 060°, speed 5 knots.

0845:Turtle 49 spotted from foredeck 80 m abeam to port on sarfdove immediately (38-12.6, 74-19.2, 28.5
fms); did not re-sight; resumed Transect. 0852:ngkd course to 000° to stay shallow. 09bdrtle 50 spotted
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submerged along port side of vessel (38-17.7, 78; 2.2 fms). 1022: Did not re-sight; resumed $eat. 1018:
Turtle 51 spotted 80 m off port beam from foredeck; dovétmway (38-19.4, 74-19.1, 26.3 fms). 1022: Not re-
sighted; resumed Transect.

1037: Changed course to 020°. 11Tdrtle 52 spotted from foredeck submerged 3 m deep 10 mpartfside (38-
23.5, 74-17.7, 26.7 fms). 1120: Re-spotted Tur@@$ it took a short breath, heading north. 1124tl& 52 seen a
third time; took short breath and dove. 1128: Resiifransect. 114J:urtle 53 spotted from masthead on surface
just ahead; dove under vessel (38-25.5, 74-16.3,f28). 1157: Not re-sighted, resumed Transect.rfdkyv
overcast; sea surface very grey.

1300: Changed course to 090°; heading towards ENoC1720: Arrived at F/V Celtic which is towirdyedges

(38-33.5, 73-50.25, 33 fms). 1808: ROV Dive 33;tbot search in area where F/V Celtic hauled dre8@5.2,
73-47.4, 33.3 fms) 1850: ROV on deck; deterioratirmgther conditions. The decision is made to retmiport.
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