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Executive Summary

The Wood Turtle Monitoring and Steinératstpb thie & leas Annapolis River Project (CARP) in collaboratior
and the Mersey Tobeatic Research Institute (MT{&)yiotasysss Hoapiico tuniéthe Annapolis River watershe
wood tugla medium sizadsdiiturtle with a range restricted to northeastern North America. The wood turt
the Nova Scotia Endangered Species Act and threatened under the federalrspitetem &1Ris&shetibe woc
throughout Nova Scotia but little is known about their abundastscasinaey of tpesecareasd Rivet e d |
watershetf)Gakdistance from the Annapolis River watershed.

Historical fieldysuwere conducted in the Annapolis River waterslydddset\Beeoti®2 Depbathed08Hsources
(DNR) and 75 wood turtles were recoadsstie € ARy stéimédid and repeatable \asushnbysiartbaseatershed
based on this historical data and then continued with surveys where wood tiitled tuetle Gipdatl yrvegmbers
commenesed 14, 2012 and continued until November 2012.

One male turtcatest July) 2012. This was a previously notched turtle from Nova Scotia DNR surveys. Th
radio tracking device to gather data on habitat preferences, movement range anddven@biring behavior.
throughout the suawtermineaaddgeice a week into the fall to establish an overwintering site.

Overwintering surveys aedehaiteatexen singeitite tagtsehs tradkdus overwintering Terapenatuzesiogg
weresdloyed at the overwintering site (¢SSP utasimaisitedrbonthlyghd T uesday of theamdmh)
continue to be mamitonedgence siorimgat® collectiongothese withvesiowater quality, site characteristics and tt
behavighismformatiomprelideigbtconditions &/byrwood turtlesledigry overwintesvgesagisw insight into
overwintering and movement patterns and strategies.

Community outreach and stewardship activities thésgeojeajoiffereotrenddddrtet a wide variety of
individualsnthign communities of the AnnapolisVRider inaledsiced.

11 wood turtle presgivtatida a total of 178 individuals

3CARP booths mvidingities to talk abadtreattesrg 120 individuals directly

The use of social media (Facebook) to provide updates and pictures related to field work
Traditional Media (pressiredelis interview)

Postelistributebughout watershed

Website updates

= =2 =4 =4 -4 -4

Presentations were instrumental in providing information about wood turtles, whaiecirdRid Isedoimg @and opr
stewar@dther forms of medideakduil allowing us to provide general messages abotatloewtias thuetle to a wid
hope that these activdss @illaretiesspacies andrpe/glghtings in the springads stelaslds for the species
within the watershed.

This season was helpful in providing preliminary information tmfammpatitzm twasambbertkedialittatactivities
througiie useadfio trackimgrder thisopect to continue to be successful the followimgressamymendations are
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Start future fielcas¢asdeginmupyfbf eakarcty allow for better success in finding wood turtles.

Visual surveys need to continue fonsaeegaimmireteasdea of wood turtle populations within the wat

Utilize track mode on the GPS to provide more accurate mapping of sites surveyed that can be dire

Due to thetfattve cannot predict when and where wesitgsl simoulboe sumieyed several times through

field season.

1 Radio transmitters should be attached to a number of male and female wood wuitlesgerticularly fro
gain a better understanding of both sexes and separate populations within the watershed when po:

1 Itwould be ideal to track a female and male on the samefeateatonrabad eigegranitisexes in a sa
locatio

1 Continue weekly tracking of all tagged turtles and increase tracking during nestisly lsetistreaad beft
sitegmultiple locations.

1 Schededeningst surveys at known nesting areas to leaemnesiregabout wood turtl

1 Continue overwintering surveys forralighrtles seadmhibecto understand overwintering strategies anc
and compare between seasons.

1 Continue outreach activities in schools as well as try to hold more communitypasetprtbsepidions ir
bootlymmunity organizations, groups and clubs to spread the plight of the wood turtle to a wider &

91 Develop a pamphlet as a hand out on the wood turtle to provinwte peopieatitio EfEesentsted.in

91 Develop a wood turtle business card that people can put in their wallet présiciagca mothewotfcthe we
report a sighting.

1 Develop a wood turtle website providing reliable information about the wood turtle to the online con

1 Develop a relationshipmwithglo®fmunity to obtain information that will ipefpato trattiecafateviagdshi
community would be interested in following to help mitigate the, muovber Waddhremhtbasavel taglethe
threats such as plowing equipment and livestock

1 Develop a community based socaahnaddetnegptograts such as raising mower blades.

= =4 =4 =

By adopting some or all of these wecbaveehdatppwtunity to better understand the wood turtle species witt
watershed and this will help in the craationaofgeoreserptan for the species.

Note: Bxanbmes bodtions wiad turtles were located were delitesadelyuleie outvquatiectle populations.
All sightings have been shared with thefoegudatamny atibmogitiess.
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1.0Introduction

The wood (Gitiptemys inssulpE]ivsizedenaquationtived spegittsadults rangidgetween 16 and 25 cm in
length (COSEWMW&2G05gor and Eldefikie 2808)gayish brown in colour with a sculussdhpgadidaiok
circular rarggowth lines (COSENEGr2g0r ;and Elderkin€pG@tramdi$ yellow with a pattern of black or dark c
blotcheesd has ne Q@ SEWIBI20GFegor and Elderkim28@@he head and uppéreoaaypdisunfiiark
browwhildhe slan the throat, tail and undersides of the legs is often y@laoGorgogarmt EdarkeoR03)

The wood turtle can be found tistriimaedahsternn Noftha&@ergar and Elderkin 2003). In Canada, the wooc
found in Nova Scotia, New Brunswickyijleelibe amit€ah&ithe wood turtie framirginia, New York,

Wisconsin, Minnesot@dvVeaudbiegar and Eldérkiat20@Btovichr2Bg9a Seaiizd turtles have been reported in 31
watershdsughout the ptkiowgh little is known about thenaalpwidhase areas (MacGregor and Elderkin 20(

The wood turtle is the most terrestrialtoutspiegiefsdsitviteséi requires whiksr darlyreamy seasonal activities
(COSEWICMAa6Gregor and Eldsudh l@gfratigtaufmann 18@2jnoregyatibnis et al., 208@05rnst and

Lovich 2@0@ibernation (Greaves and. Lit2dgosa2§8miavood turtle requires a stream pmiaerdématds clear
moderately fl@RIEVEOMacGregor and Elderkis@0d3pgearel aseequif@dnesting although wood turtles wi
also make use of artifidesoebtgm\e| pitsycheulders and residential sites (CR2SEYYE a0AIRI0EYkin
Forestebitat aipdrian af€&SEWICN2AEOGBregor and ElderkimeZot@pladeturtle haloveever they are also found i
habitats such as flood plainsanteadawdiinay fields, behoerspd@@SEWIC 2007).

The are many threats, both napogédmat a&mehnaod turtle féoea Scotia, one of the primary threats facing the
is agricultural machinery blades, while plowing and Wasdgalsaritéddetiss@i@@es set lower than 10 cnr
ar@ major cause of mortality for(®auvaod eirgeT20@ley et al. 2008)r anthropogenic threats include loss anc
degradation of habitat, human distechaatesad @ativses, collection of wood turtles as pets by local resident
pet trade and road(@0$&llyIC 2007; MacGregor anNdHtitnieat2008)ude predators such as raccoons and c
predate @s pryenilesaaindt wood (@MESEWIC 2007; MacGregor and Elderkin 2003)

In Canadaydloel turtle is considered aaspkisidistatrektudentder the Speciety SARBYiACatydisted
under the Nova Scotia Endangered Speciesuce(dBcE A5 (200 a&ss i gnati ons ar e |
sensitivity to human activities and land use practices.

The largest researched populatioNzvadschhidteound i n t h e fvacGrelba ang EderkirR2008)
Between 2005 and 2008 Nova Scotia DNR completed wood turtle surveys within theweneaeaies dider wat
CARRtiatisuveys in 2012seghe populatarentific reseeatdrshbdsughibiat province is regpiinedl hetter
understanding of tleadpisciequieninunderstandingpebesihee marsall allowbkett@rotecteorthe

cre@min @ conservation manadbatant pdaimplemented to aid inNlogd: EExawes/and locations of wood turtles
herein were left out deliberately to protect turtle populations. Sightings have tmeseshetied effiortggulatory
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N |V

.0 Objectives

The overall research goal for thismpooeisubtieaecology and threats that face the wood turtle in the Anna
specifically in Annapolis and Kings Cotihisegr(jemntas Stsodial) to

1. Deterntime estimated population sizefiagebndsestarthe Annapolis River watershed.

Asseasgrent activities of the wood turtle in the Annapolis River watershed (e.g. yeargpeta)use, cop

3. ldentify habitat types used by the wood turtle insthedARrapagdisrRivegraassiands, wetlands, forest, sa
etc.).

4. Monitor the movement patterns and distribution of wood turtle populatioos g tthe AseagdolslRiver w
telemeeyg. travel routeshadivetdyjokestance traveled, etc.).

5. Implement an outreaclcpratgawaoeness aadymametiéoe wood turtle. Through outresdth activities
stewards to gain momentum on a ste\spedsigh {inggr draléteificatiest, protectrmmitoofigrtle
emergence, andmeantadf land in wayethhtesaigrithe wood turtle.

N

3.0 Methods

The objectives for thibgrajaetvailt using the following methods tonuelstaunitireghstthe species as well as tc
outreach stratsggwaardship plan to help address known threats watieirskieel Annapolis Rive

3.1Population

The population studied can be found within the Annapolis River waterappbxirhgtSnkmulishRitlsiravatersh
largest watershed in Nova Scotia. It runs from Caribowd3tgymdigbisigegf Aylesiprdas generated using
historical wtke tecords from NoOM&RSLfitsdrveys were determined based on this data, as well as through pi
reportiaiough the species at risk hotline and in persowlkening fhe§efdations
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FiguleThe Annapolis River watershed.

3.2 Fiel®urwes

Systematic and regrechtidedassdsual surveyonauetadvers anutaneshin the Annapolis Rivieomatershed
June to Novembé&iigl@2sesacitevolunteers walkeeralandutarsesrching the bank side and riparian vegetatic
and meadomsood tuNiega Scotia Turtle Daitis EXprendi#dd outdfach survey location and entered into the

provincial databaseviowrepdtisksaa/resource/

If individual twethesund Nova Scotia Turtle Observation card (Agpeheditddvaddilied pravincial database no

abovProtocdlat a col | ecti on

hand]l

ng we Measusemenis| ar

(Appendixezg taken with Mantax Blue 40 cm classic precision calipers (Haglof Sweden & Beaathturtles we
Medidne Sproades metric, Z8@8aa AG, Baar Switzerland) Anceatimasédoage was given to the turtle by cour
annulargs on the carapace & filastnagh examination of the turtle frormhadatiteytgyeandsipatioormalities.

If turtles were not previously notched they were assigned a notching code (AppeatitixR2speociuldusbijudeXfie
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CARP asasgned codgs4b1. Us i nunique cofledwad fited imtantige unbrginal B simyed tedurtle
method of identification for subsequent years

3.3 Radio Telemetry

Threefurbished radio tr@deholite8yste@ai@iN, Gandvided the opporadiokp to 3 wood ituttles2012

field seasteditzst approximately 18 months and date afachedrarsnetmsledr thattaepadeaising standard
methddB| andi ngds .Radiegre ghethR mamrgivakesoutes Tea mc 208 Fac,e usi
PA USA) ensureighihef thediddiotigh more than 5%adifdabweaht of the turtle.

The turtlehelkim@L plabtitwith a small annvawdtef covering the bottom and brougluictatitire fGARRcifioent
of the radamsmitter. The radio transmitter was checked prioittovastacbpeshyt ton@hsimedggaatinimally
handlad#eptaf aenvironnasritee from stress.aBhgossitéelaased within 24 hours of capture at the same Ic
wherewas fauddce reletmetlrtle inacked at minimum weekly with the goal of tracking any thestiestifegmales .
season aackingpre fredyiarthe fall to establish overwintering site identification.

3.4 Nesting Surveys

Inthe event that nestingestaatishekthrough visual surveys onpstitig slentieatiarted as per methods
establ i shed odery Teann (200B. i&sta \imiseach Site andkenctavidmietraRpding of nesting ares
In the event that aoceatkdisilrimgsheearchiloglaygimdnas 6 sresdaiched add \axentekrsd textkene

caution not to disturb the turtle. The turtle can be approached closely when eggdaljeutelassidgytireat whic
Turtledirand ObserEaitkpperte)x Once the turtle leaves the diest drchidbatifamesnéraucan ipdaced

over the.nBi&tst enclosures are held in place with large prokscanigssepueddttadiadpclosuralsovput in

place if a nest was established by a landowner.

All possibit simmgnonitored daily siaiimgfsisigns of emertdratehlings are ciin@ed e metheqpce
notcheaetiag to the hatchtng@pméndix F) and informationevid begathe or di ng tad t he E
(Appendi x G) ( Bnaiinformatiqeéastllétied hatutdiagswtaltiee aest sike0 0 7 ) .

Any confirmed or gstssiskeavated in the fall after emergence is completecessiempocel simszicns)
t hose of tovery Tdin @00dAakMai(sut tieuwneast Idolkeng fRreutdiatoindimyge batchlings
ar@rocessed as pétgwotat are naremaidlsured, waeigbhedd, documetisedraled usBigthen di ngds T

EmergencéXpaai@dix
3.50verwintering Surveys
If any turtlesnaeked throughout thieegomimdieberaadriothe fall to their overwinteringesibeg Siveeys

methodssaralr to thosehyseéwaon Her(2099 O\W siteere selected basetheurtieheverwinteaedessibility
to the site. The CS site location was chosen according to the following charadieeistidse vetuessiility &b the
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site, lack of knownrneauetsnip wood turitas jrepre\and similar site (hatactheisticsetctapassite. |If
multiple suitable sites@Brtseulthve beelected at raAttma.locatiortiveheverwintering soevay eceducte
there was onlyitabkesit8 that met all the above characteristics rhas tasi@Ronhe curgeys.

CS andSiwswisitedrbonthly on"thedt uesday ofreatth uiitile of emergence inesppetuke logger (Figure
2 was deplatyedch site to create a thEne&dggefilwas positioned 8 cm from thienbias én eifpdetonio fudidle .
Water qualitghait@cterssiat suttiehavidataas collesttedch ssiemg Wwood T@erwintering izdesppendix H

Figuge Temperature logger dropped at CS and OWS sites.
3.6Stewardship

Developmentrefach actiraBemajor compdahenpiadject. Outreach is important to educate and engage citizens
community to beobrad and aid in the protection of the species.

Outreach adtivilireke
T Circul ati wonodftoHaWedypasseen(Appendi x |
Development of a westhial@pive to kmtedaind community groups
CARP Ispotiwiding information on the wood turtle project
Ceatiorapbster @xRFormation foamd office)
Creating awareness througtatiediase of s
Creating awareness througisgiesasss of p

= =2 =4 -4 A
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.0 Results

H |V

4.1FieldSurveys

Fielsurveys startedldin 20h2 and were conducted throughout the Afiadpolly River watershed

TableWood turtle survey locations within the Annapolis River watershed.

Site ID Date Notes
WB1 14Ju2012
SR1 14Ju2012
SR2 15Ju2012
FR1 20Ju2012
FR2 21Jw2012 Survey ended at UTMs n¢
SR3 22Ju2012
AR1 28Jur2012
PG1 3Juk012 Wood turtles noted on site b
clientele. A member of staff pr
best area to look.
AR2 4Juk012
SR4 5JuRk012 North side of river survey
SR4 93Juk012 South side of river survey
SR2 10Juk012 JeffidcNeil and K9 on survey,
fourahdurvey ended at UTM:
SR2 11Juk012 Release of turtle
SR5 17Juk012
FR2 18Juk012
AR3 24JuR012 Severe lightning and thunder, <
AR3 25JuR012
SR6 30Juk012
NR1 31uk012
FR2 22Aug012 Si mon Gadboi s
ZB1 23Aug012 Si mon Gadboi s
ZB2 24Aug012
NR2 7-Sefp012 David Adams
BR1 20Sef012
AR4 130e2012 Bank survey hy canoe
AR5 170e2012
FR3 180€2012
FR2 22No2012 Used historical data to look for

turtles.
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4.1.Wood Turtle

One male woodgurteS(gs seen on sitd $R2@ 20124 Tabie turtle was previously nosbetitfldNRNavxeys.

FiguBEarl the wood turtle, not2IBchti¢523)

Table Information for tu}8, 811(523).

Notch Code Age Sex Weigfg) Deformities

9,12,3,11 >30 Male 1280 without tran« 11 marginal scute
side, 12 marginal
right side, nub tali
damage to scutes
L11

4.2 Radio Telemetry

On July 10, 20t@daturtle was brought backititt€d RRaadatidgvi¢Eigurad)elgather data on habitat
preferences, movement rangegbdraxeowinie|8,3(b23Vas traqledbledhce a week throughout the summer
months and twice a week into thiei<aletovegtsidifilo mating activity waduoinggtivisdime.
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FigueRadio tracking device being attachee 18, Wb {&PRirtle 9,11
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TabRRadio tracking activities far31irll¢=R3)

Site Name Date Habitat type at time of capture
RT1 19Juk012 Terrestrial
RT2 26JuR012 Aquatic
RT3 2Aug@012 Terrestrial
RT4 7-Aug012 Terrestrial
RT5 16Aug012 Terrestrial
RT6 29Aug012 Aquatic
RT7 6-Sef2012 Unknown
RTS8 10Se012 Terrestrial
RT9 12Sep012 Terrestrial
RT10 18Sef2012 Aquatic
RT11 22S5e£012 Terrestrial
RT12 25Seg012 Unknown
RT13 26Sep012 Aquatic
RT14 1-0Oe2012 Terrestrial
RT15 40e2012 Unknown
RT16 50e2012 Aquatic
RT17 90e2012 Aquatic
RT18 120e2012 Terrestrial
RT19 170e2012 Terrestrial
RT20 230€12 Unknown
RT21 260e2912 Terrestrial
RT22 300e2012 Aquatic
RT23 2No2012 Aquatic
RT24 7-No2012 Aquatic
RT25 93No2012 Aquatic
RT26 15N02012 Unknown
RT27 16N02012 Unknown
RT28 2INo2012 Unknown
RT29 26N02012 Unknown
RT30 4DeR012 Aquatic
RT31 12De2012 Aquatic

4.3 Nesting Surveys

One public sighting led to the poss$iHiky e eestiadigak landowner who lived close to one of the wood tt
volunteers mentioned to him that several weeks podrtbhelbaistiag tofdigaaest ochheisgiopergymorning
the turtle was gbeentarked thewdoattohe saw théthuathellowTregnest location was visited and a nest enclos
over the marké@iguea I Handowwhio reported this sighting confirmed the location andespheiéatyakdeywing
He reported wood turtles on his property fanithe pest Setdralhadtsed to notifAEMNRgh thevassfuite late in
the season, the laaltiometeus to completeeltestamayplal hesting femaley N@blesting females were seen dur
these surveys.
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StartingeAugust & enclosure was checked daily by a volunteer until the first week of October for signs of
during this pehedsstwas excavatednesgtadeing foupd [hesbtedld have possiblydiemaatedttpitie
had dug.

Table Nesting activities and surveys in the Lawrencetown area.

Site ID Date Notes
NS1 27Ju2012 Identifying a possible ne:
NS2 28Ju2012 Nest Survey
NS3 6-Juk012 Nest Survey
NS4 90ck012 Nest excavation

A 3 Medve iy T .

FigubePossibleadlrtle nest with nest enclosure added for protection against predators.

4.4 Overwintering Surveys

Temperature loggers were depy20lR@arambiirbeateimue/ed emergence. At that time we will be able to cre
profile loé twater temperature at thel Git Beitved November 26, 2012 and December 4, 2012 the turtle mc
the bank to the other. The turtle was not visualized on November 26, 2012 but surcdeyindéatbking it is suspt
submerged tree trunk. December 18, 2012 loggers were moved using the same metteodewoted above to
overwintering location dbtinegustiteayacenductedtned® u e s d a ythi(lsetweeh end @ Ndvemiyes 2012
March 20dater qudlapleabd)Gite characteridticBeabehaviour)datbl@ré being collected. Thegpisgrveys are
and all information collected to date can be found in the tables below
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Wood Turtle Monitoring and Stewart

Tabke CS1 water quality data collected to date using YSI Professional Plus (Model: Pro 10102030).

Date Station name Time Wat@emfQ) DO (%) pH
26Noi2 Csi 15:29 2.7 93.1 6.15
04Det2 Csi 13:45 3.4 98.4 6.13
18Dett2 Csi 13:53 1.6 95.8 6.12
08Jari3 Csi 11:07 0.1 75 6.55
O5Feli3 Cs1 Ice unsafe Ice unsafe Ice unsafe Ice unsafe
19Feld3 Csi 10:34 0.1 90.4 6.53

Tabk OWS1 water quality dedadetewiedS| Professional Plus (Model: Pro 10102030).

Date Station Nam Time Watdemp (°C DO (%) pH
26No2 ows1 14:44 2.7 92.6 5.93
04Det 2 ows1 14:24 3.4 100.1 6.04
18Dett2 ows1 13:07 1.4 93.5 6.9
08Jai3 ows1 11:57 0.1 85.6 6.26
O5Fefi3 ows1 11:15 0.1 47.4 6.72
19Feli3 OowsS1 11:40 0.1 94.5 6.37

Table Overwintering turtle behaviour data collected to date.
Date Behaviour Direction/positic Water deptr Distance to  Substrate t Presence ¢
(m) type of
submerge
structure
26N0i2 Unknown Unknown Unknown  Unknown  Unknown  Unknown
04Det?2 Head and lii Facing bank at 0.6 1 sandy Partially cov
tucked into angle by leaf litter
roatstick acr
top of shel
18Det2  Tucked into Unable to tell w 0.68 0.75 sandy leaf litter ar
litter, majorit end of shell is v sticks

shell coverer  Cannot see ra
sand, leaves transmitter. She
sticks slight angle to [
Possibly rear of

closer to bank ai

facing towardst

08Jafi3 Unknown Unknown Unknown Unknown Unknown Unknown
05Fefi3  Could not se Unknown Unknown Unknown Unknown Unknown
appears to |
moved sligt
19Feli3 Unknown Unknown Unknown Unknown Unknown Unknown
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4 51Posters

OHave you s EAppeniirere pub arodind the watetshed inSjuthdte (@ @de br@ARPto all
bootbcations and presentations. A poster was generated for the CARP bulletin bdarthgndahd front office ti
Stewardship.

Tabk Wood turtle poster locations and dates posted

Town County Store Datposted
Greenwood Kings Greenwood Mall &Ju2012
Greenwood Kings Canadian Tire 8Jur2012
Greenwood Kings Sobey's 8&Juz012
Greenwood Kings CFB Greenwood &Ju2012

Wilmot Kings Wilmot Centre 8&Juz012
Middleton Kings Subway 14Jui2012

Kingston Kings Kingston Lyons Cl 23Jw2012
Kingston Kings Paragon Golf Coul 4Juk012

Digby Digby Shoreline Restaur 13Jui012

Digby Digby Visitor's Information ! 13Jui012

Digby Digby Home Hardware 13Jui012

Digby Digby Canadian Tire 13Jui012

Digby Digby Digby Marina 13Jui012

Lequille Annapolis Irving Gas Station 13Jui012

Annapolis Royal Annapolis King's Theatre 13Jui012
Annapolis Royal Annapolis NSLC 13Jui012
Annapolis Royal Annapolis Post Office 13Jui012
Annapolis Royal Annapolis Community board by P« 13Jui012
Annapolis Royal Annapolis CARP 18Ju2012

4 52Presentatind€Booths

A wood turtle monitoring and stewardsbijiddoas dPeateg and presmetsgbnsthin the wafEasihe@Many
schools within the Annapolis Valley Regional School Board AMRKRIR) twele onesestsomigéodigrades
from grade 3atbehtibe presentdtos presientavas also given to day care aged children and to interested citiz
community of Annapolis Royal. This presentation was venya&dresteived and generated

March 201 Page?































































