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Background & Introduction
In July 2013the Virginia Aquarium &arine Science CentéVAQ andthe Naval Facilities Engineering
Command for the Atlantic fleeNAVFACANT initiated acollaborativeturtle-tagging projecin lower
Chesapeake Bay awdastal Virginiavaters The goal of the project is to assess thewtence habitat
use,and behavior of loggerhead, green, and Kemp's ridley turtles in the Hampton Roadsteel@iter
assesshe impactsthat U.S Navy activities may have on these protected spediée project includes
analysis of historic sea turttag data and deployment of satellite and sonic tags on sea turtles aahtur
incidentally caughtandrehabilitated in VirginiaV AQ gains access to sea turtileshree ways: 1)
capture using tangler dip nets in the vicinity of naval facilities and training areasn@yental capture
in Virginia pound netffish traps) and 3)ehabilitated turtles fromhe Vimginia Aquarium Stranding

Response Program

An exciting aspect of thgrojectwasthe leveragingof the U.S. Navy's existing underwater passive
acoustic receiver arrgynitially established to track sturgedhlager 2014 Thisproject representshe

first use of the Chesapeake Bay acoustic receiver array for sea tiitissarray recordse preserce of
animalsusing smalsonic(i.e., acousticagseither inserted surgically into the bodin (the case of
fishes) or attached externally using epofgr 6ea turtles Figure ). These tags have a battery life of 250
to >10000 days, depending on the model and parametdrihe tag. The smallest tags weigh less than
10gramsand can beplaced on smalljuvenile green and Kemp's ridley turtles, species #ratknown to
use Chesapeake Bay, wichare usually ®o small to beoutfitted with traditional satellite tagsAlong
with external tag attachment, we are exploring the efficacy of using these tags internallylastas

they are used in fishes.

From the underwater acoustic arrays and tags, an objegtagto learn moreabout residency time and
migration patterns by being able tag more turtles atdwer cost. Each tag transmits a specific coded
signal that is used to identify the individual as it moves from one location to another. As the turtle
moves around areas whereceiving arrays are present, the arrays detect the pings from the tag and
record the information, which is later downloaded by researchers fafyais. For these turtles, the

sonictag also emits a signal that indicates the approximate depth of théetwhen it is in range of the
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Figure 1: Images of a juvenile graéhQa2e122188h a sonic tag attached to its carapace, using epoxy

array.These data wilhelp establiska baselinefor habitat use and movement patterrsy sea turtles in
areas where U.S. Navy training and testing activities odtwe collected dateayalso contribute to

habitat use analysesf sea turtlesn the region Some largeturtles were double tagged wittsonic and
satellite tagsThe datalogging satellitetelemetry tags are produceby Wildlife Computersand theSea

Mammal Research Uraind can record behaviors such as dive depth and duration and to track


http://www.wildlifecomputers.com/splash.aspx
http://www.smru.st-and.ac.uk/Instrumentation/SRDL/
http://www.smru.st-and.ac.uk/Instrumentation/SRDL/
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movements over longanges. Initially, the satellite tags whklp ground truth the performance of the
acoustic receiver array and inform the placement of future acoustic receivereliEnThe satellite tags

will alsocollect data oryearlong habitat ranges for sea turtles in the Chesapeake Bay.

Methods & Results 2013

In thelate summer and fall of 2@l VAQ conducted fiveapturetrips, deploying a 30@o 600-t tangle
net for 3to 5 hr surrounding a slack tide. The net was deployedtm B ft of water on sandy bottoms.
During thesetrips, however,no sea turtleswere caughtbut a previous trip foranother prgect

successfully captutkaK e mp ’ s r i Tehde argplais todeplbyehe net again in 2014.

Fourteen turtlegeleven loggerhead, two green,andokee mp’' s ri dl ey) were tagged

fall (July through Novendr) 2013(Table 1. Four loggerhead turtles were incidentally captdri:

Table 1: Tags deployed during July through November 2013. Several turtles that received U.S. Nelljtedagstags also received ¢
part of other projectsitamy in PT¢blumn). Data from these tags will be shared with the U.S. Navy as part of Year 2 of the project

Release Location Satellite Tag VEMCO Sonic Tag
Field Number  Species Date Source City/County  State Latitude Longitude PTT Model VUE Tag ID Model
VAQS20122171 Cm  07/11/2013 rehabilitated \gg@ﬁ VA 369195 -76.0542  NA NA AGgleg)l- V131X
VAQS2012218¢ Cm  07/11/2013 rehabilitated \g;g;r;;? VA 369195 -76.0542  NA NA Aeggggl- V131x
VAQS2012218C Lk  08/27/2013 rehabilitated ~ A0aNiC \\ 368816 750418  NA NA AGS160L 5oy
Ocean 11895
VAQS2012216: Cc  08/27/2013 rehabilitated  “antic VA 368816 -759418 O NA A69160L /154y
Ocean Navy 11901
VAQR2013015 Cc  09/07/2013 poundnet ~Northampton VA  37.1278 -75.9492 ,r\‘l‘;r\jy NA Aiﬁggl' V161x
VAQR2013018 Cc  09/12/2013 poundnet Norhampion VA 37660 759881 oo NA RO Va6
SMRU AB69160L
VAQR2013019 Cc 09/16/2013  pound net ~ Northampton VA  37.1660 -75.9881 132362 9000%SRDL 11904 V16-1x
VAQR2013013 Cc  09/19/2013 poundnet ~Northampton VA  37.1660 -75.9881 ,r\‘l‘;r\:y NA Aiﬁggl' V131x
- Virginia SMRU AB69160L
VAQS2013210¢ Cc  09/28/2013 rehabilitated Bonr VA 369190 -76.0551 132363 ool 91000 V161x
. Virginia SMRU A691601
NAIB1240CC Cc 10/20/2013 rehabilitated Beach VA  36.7453 -75.9425 132364 9000%SRDL 11905 V16-1x
VAQS2013212¢ Cc  10/20/2013 rehabiltated 9@ VA 367453 -75.9425 O™ NA ABILEOE 1 161x
Beach Navy 11906
. N Virginia WC SPLASH  A691601
VAQS2013210; Cc  10/20/2013 rehabilitated Bt VA 367453 -75.9425 132365 A 084 V165x
" Virginia WC SPLASH A691601-
VAQS2013208¢ Cc  10/20/2013 rehabilitated . VA  36.7453 -75.9425 132366 A 0086 V165x
VAQS20132141 Cc  11/22/2013 rehabilitated %'?:;f NC 342110 -75.8700 132368 WC SPO% Aﬁ%ggl' V165x
Key: Cc = Loggerhead turtlégretta carettd; Cm = Green turtleQhelonia myd3gs ; I D = identification; L k

(Lepidochelys kempiiNA = not applicable; NAIB\=ational Aquarium in Baltimor&C = North Carolina; PTPRtform
Transmitting Terminal; SMRU = Sea Mammal Research Unit; SSt@artosition or Temperature TransmitfingA = Virginia;
VAQ =Virginia Aquarium & Marine Science Center.
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pound nets; sonic tags were placed on all fouthwne turtle also receiving a U.S. Ndunded satellite

tag. I n addition, VAQ released (after rehabilitat
turtles with sonic tags-our of the loggerheads also received U.S. Mangled satellite &gs. Five

loggerheads thatreceiveslioni ¢ tags received satelliteNatvaygs as :
inthe PTT column in Table Ejka Anchorfid ™ epoxy was used Mostofthedel tag a
tags were deployed before the Naiggs were delivered. Data from these tags will be available to

NAVFAC in the next year, following completdrcurrent projects. Unfortunately, four of the turtles,

one green and three loggerheads, stranded dead after being released withTiage @. None of the

four stranded turtles retained their sonic tags, and one turtle stranded with the satellite tag, which can

be redeployed.

Satellite tags fronthis andother VAQprojects indicate thgtas ofl5 Jamuary 2014 eight of thel0
turtles are alive ad their tags are transmittingormally. Seven of thesatellite taggedturtles had moved
out of Virginiaand were distributed from Nah Carolina to FloridéTable 2 Figure 2. One satellite

tagged turtle traveled to nearshore waters of North Carolina and then moved offshore, inteuthe

Table 2: Results for tags deployed from July through November 2013. After September, turtles wéie released south of the
array andtis were not expected to have any detaa}i2013. Acoustic array results are through 15 October 2013. The

Days column in the Acoustic Array section indicates the number of different days tags were detected and Days in the Satel
Tracking sectindicate number of days since release as of 15 January 2014.

Acoustic Detections Satellite Tags
Field Number  Species Date Detections Receivers Days| Days Status
VAQS2012217: Cm  07/11/2013 0 0 0 NA  stranded dead
VAQS2012218t Cm  07/11/2013 23 3 2 NA NA
VAQS2012218( Lk  08/27/2013 15 2 2 NA NA
VAQS2012216: Cc  08/27/2013 383 14 7 146  still transmitting
VAQR2013015 Cc  09/07/2013 0 0 0 129  sitill transmitting
VAQR2013018 Cc  09/12/2013 5 2 1 7 stranded dead
VAQR2013019 Cc  09/16/2013 0 0 0 2 stranded dead
VAQR2013013 Cc  09/19/2013 7 2 2 35 stranded dead
VAQS2013210¢ Cc  09/28/2013 55 3 2 109  still transmitting
NAIB1240CC Cc  10/20/2013 0 0 0 86 still transmitting
VAQS2013212¢ Cc  10/20/2013 0 0 0 86 still transmitting
VAQS2013210: Cc  10/20/2013 0 0 0 86 still transmitting
VAQS2013208¢ Cc  10/20/2013 0 0 0 86 still transmitting
VAQS2013214: Cc  11/22/2013 0 0 0 53 still transmitting

Key: Cc = Loggerhead turtléaretta caretty; Cm = Green turtleQhelonia mydgs NA = not applicable; NAIB\mtional
Aquarium in BaltimorgPTT Platform Transmitting Terminal; VAQ/#ginia Aquarium & Marine Science Center.
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Stream.Satellite g datacan be viewed online aeaturtle.org
(http://www.seaturtle.org/tracking/?project_id=91yand the OBFISEAMAP NAVFAC collaborative
project page littp://seamap.env.duke.edu/partner/NAVY

In addition to satdite telemetrydata, there
were 488 detections of six turtles liye
acoustic receiver array throudtb October
2013 (se€Table 2 Figure3). The numbebf
detectionsfrom these 6 individualeanged
from five to 383 Detectionswvere recorded by

up to 15 diferent receiverdfor a single animal

s;""m'-" Ore turtle (PTT 132363 Figure4) spant 2
,""". | days in the vicinity oflimble Shoals and was
,f z detected55times. Of the eight turtles that
4 ;; z:z:;’:j::sc: A were not detected by the array, five were

o o NAIB1240CC Cc %1 released in the falkouth of the arrg, while
[ t © ° VAQS20132102 Cc ~
3 P two stranded shortly after release. Tags placed
\~ . VAQS20132086 Cc .
"" 0 O on the latest (i.e., fall)releases should
oo 012.25 50 v . .
‘\ il > continue to be activeand be detected by the

n

Figure 2: Satelliationtor turtles tagged as part of this pr arraywhen the turtles return to the

Tag dataeredownloaded on 15 January 2014. Turtle 132 Chesapeake Bayrea in the springilong with
(yellow) stopped transmitting after 2 days and was later . .
Locations were filtered using the Douglas filter set to pa currently deployed tagsvAQF is providing

suggested by the Turtle Expert Working Group (2009).  nistorical telemetry data fronturtles tagged

from 2007 through 2012 (1
greens, ad 15 loggerheadd-igure 5. These data will be combined with the data collected byuit®.
Navyfundedtags and may also help to dirqaacement of future acoustic receivers to enhance sonic
detections in the regionThe data from these historical tagse current available to all project partners

through Movebanlorg fttps://www.movebank.org/panel_embedded_movebank_webdpp


http://www.seaturtle.org/tracking/?project_id=917
http://seamap.env.duke.edu/partner/NAVY

VAQF Scientific Report 2014-04

>
(]
" s !
!
!
'
]
! !
L .
W ) o ! " \ (] !
o0 & L A |
° ¢ ° o080 1]
o !
|
9 N ° Y
9 VAQR2013019 Cc 0
' A '
' °  VAQS20132106 Cc (}
]
®  NAIB1240CC Cc L ' v ' -
®  VAQS20132102 Cc *
®  VAQS20132086 Cc
0 25 5 10 .
- — Kilometers L oe
0051 2 3 4 5 o L
e Nautical Miles
MapData Projection Geographic Coordinal System s
ey of 1061

Figure 3: Location of acoustic array receivers (red) in cdouadiosaf sétiellitagged turtles
(circles)Turtle number VAQS20132106 (green) was detected abdumsae byiterseover the
course of 2 dégst(blye Turtle IDumbers correspond to field number in Tables 1 and 2.

During December 2013, U.S. Navy GIS analysts met with VAQ to determine roles for analysis of the first

year of data, recognizing that many of the tags are still actively transmitting. Exploratarprbatucts,

including a comparison of satellite telemetry and acoustic tag data from a déadpged animal and

home ranges for historical tags, wil/l be compl et e

Monitoring Report.

Future plans

For the renainder of this study, VAQas onel.S. Nawunded Wildlife ComputerSPO5 tag and six
VEMCGonictags to deplg in the remainder of the 2014 field seasdmwater work for 2014 will
commence in May when water temperatures rise to support the migratibturtles into Virginia

waters. In May and June, when water temperatures are relatively cool and sea turtles tend to bask on

the water's surface, VAQ wil/l attempt to capture
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Figure 4:ocation of receiver array (red) and receivers that detected turtles from 01 Ju
October 2013. Top map includes five 1t
|l ogger head, 6 Cmd i dleyi Theabbt®ra mayp maudeas ona logherh

that was detected by 14 rec
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Figure 5: Argos locations of historically tagged turtles by
0510 20 \ VAQ to be included in the project for habitat use and
[omm—lometers A density modeling. The maps include 19 turtles tagged
e s betveen 2007 and 2012 as well as the five turtles tagged
B —— for the project in 2013. The entire extent of tracks is shown

above, and points in Virginia waters are shown at left.
Locations were filtered using Douglas filter parameters
suggested by the Turtlé Biqrking Group (2009).
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warm and turtles move into shallow bay waters, we will deploy the tangle net in Chesapeake Bay.
CurrentlyVAQ has atotalof nileni mal s in rehabilitation (4 | oggerh
green), severf which are ptential candidate$o be released with tags i2014.Also in 2014, we will be
measuringhe detectionrangesof acoustic tags attached externally and implanted internally in sea

turtle carcasses. We will place the carcasses at known distances from receivers to develop a detection

curve.
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