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Executive Summary

The Ningaloo Turtle Program (NTP) was established in 2002 asllaboration
betweenthe Cape Conservation Group (CCG), the Department of dmaent and
Conservation (DEC) Exmouth District Office and WWF-Aast.

During the 2007-08 season the NTP involved the morning mamwt@spect of the
Ningaloo Community Monitoring Turtle Program but excluded thnght time
observation aspect at the Jurabi Turtle Centre, ragulti a slight reduction in
volunteer numbers and hours contributed to the progrdrm. North West Cape,
Bundera and Coral Bay divisions were monitored in the Normgeegion between the
1% of December 2007 and the"™8f February 2008.

Over the six seasons of operation since its commemteme2002 the NTP has
continued to collect data as part of the process to dgterlong term trends in
marine turtle nesting and estimated turtle population nusnbehe Ningaloo region.

A total of 6277 nests and 14230 false crawls were recordeceir2@7-08 NTP
season, of which 5,596 nests and 13,427 false crawls werededda the North West
Cape division, 610 nests and 749 false crawls were recordbd Bundera division
and 71 nests and 54 false crawls were recorded in the Bayalivision. In addition
to the highest abundance of turtle nesting, the Northt\V@ape division also
experienced the highest nesting density (followed byBilnedera division and then
the Coral Bay division) according to the collected d&t@en turtles were responsible
for 18394 activities (nests and false crawls), loggerhealedudr 1746 activities and
hawksbill turtles for 292 turtle activities. Green turtleavé consistently been
recorded to produce the majority of nests in the Nirgadgion over all seasons, with
the exception of the 2004-05 season in which loggerhead tothatyalevels were
similar to that of green turtles.

Based on several assumptions and basic estimatesrttbenesting numbers recorded
this season equate to approximately 1843 - 2669 green, 70 — 104 loggante®} —
64 hawksbill nesting female turtles in the North West Ghpision during the 2007-
08 season. Based on the same assumptions and methoccudétaat for other
seasons there has been a general increase in the minbeles recorded since the
commencement of the NTP. This same upward trend appliegden and hawksbill
turtles but loggerhead numbers have been more variableaamddecreased since a
peak in the 2005-06 season. The total level of turtle actigitgprded per unit effort
decreased between 2003 and 2005, possibly due to ENSO-related affecting
food quality and quantity.
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Turtle Activity Patterns Recorded per Unit Effort,
Ningaloo Region 2002-2008
20

— 18 —&— Nests/unit
g 16 effort
= O 14
o -
5 = 12 —&— False
o 3 10 craw Is/unit
g .’a”__, 8 effort
z ‘g 6 —a— Total turtle
= 4 activities/unit
3)
c 24 effort
0

2002-03 2003-04 2004-05 2005-06 2006-07 2007-08
Season

Numbers of nests, false crawls and total turtle activies recorded per year
(adjusted for survey effort) since the commencement the Ningaloo Turtle
Program.

Throughout the 2007-08 season green turtles were respongibie fimajority (93%)
of nests recorded in the North West Cape division aeekly basis. This trend was
reflected in all other seasons thus verifying that gteettes are the most abundant
species to nest along this section of the coastlingnel®ungelup division loggerhead
turtles were responsible for 84% of the total numberests recorded and this trend is
also reflected in the data collected for all seasdims supports the observation
identified in previous NTP reports that Bungelup is a sigaift loggerhead turtle
rookery. This season levels of all three turtle spewie® relatively evenly recorded
within the Coral Bay division but there is a genenantl across seasons for
loggerhead turtles to be the most abundant species tmnistarea.

Percentage Comparison of Nesting
Marine Turtle Species

v 2%/ 1%

@ Green
m Loggerhead
0O Hawkshill

m Unknown

93%
The percentage comparison of nests produced by greeagferhead, hawksbill and unknown
turtle species as recorded for the North West Cape dsion during the 2007-08 nesting season.

Percentage Comparison of Nesting
Marine Turtle Species, Bundera 2007-08

3% 1%

12%

@ Green
B Loggerhead
O Hawksbill

B Unknown

84%
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The percentage comparison of nests produced by greeagferhead, hawksbill and unknown
turtle species as recorded for the Bundera divisionuting the 2007-08 nesting season.

Percentage Comparison of Nesting Marine
Turtle Species, Coral Bay 2007-08

0%

28%

0
35% @ Green

B Loggerhead
O Hawkshill
m Unknown

37%

The percentage comparison of nests produced by greeaggerhead, hawksbill and unknown
turtle species as recorded for the Coral Bay divisioduring the 2007-08 nesting season.

The nesting peak of marine turtles in the Ningaloo regias denerally occurred
between the'Band the 11 of January in all monitored seasons. The nesting peak f
the North West Cape division generally occurred betweetiand 18' of January,
whereas in the Coral Bay division it occurred betwémn2d" of December and the
11" of January. Regarding the Bundera division, nesting keertl lines suggest that
the nesting peak occurred before the commencement otarogiin the 2002-03
and 2007-08 seasons and between tffeof December and the 1bf January for all
other seasons.

Turtle Activities Recorded Per Week/Unit Effort For Each
Season. Ningaloo Region 2002-2008

30

251 2002-03

204 /~/\ 2003-04
2004-05
15
2005-06
104 2006-07
54 2007-08
- TNV

Week

Activities/unit effort

Total number of turtle activities (adjusted for survey effort)
recorded per week, in each season in the Ningaloo regibatween
2002 and 2008.

In the North West Cape division this season the highesting density was recorded
in the Graveyards section (1.39 nests/m) followed in ocofl@elecreasing density by

the Hunters ( 1.22 nests/m), Tantabbidi (1.21 nests/m) aidhiogse (0.31 nests/m)

sections. The same trend has been observed for altarghiseasons. Green turtles
nested in the highest density within the Graveyards csediut loggerhead and

hawksbill turtles nested in the highest density in the Hargection.
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Marine Turtle Nesting Density/Unit Effort per Subsection and
by Season. North West Cape Division 2002-2008.
0.009
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~ 0007 Density
8 B 2003-04
o 0.006 7 Nesting
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- Subsection

Nesting density/unit effort recorded per subsectiorfor each season
division between 2002 and 2008.

in the North West Cape

Very low levels of turtle activity were recorded in ther@l Bay division throughout

the season but the Lagoon section experienced a sliggtigr nesting density (0.025
nests/m) than the Batemans Bay section (0.005 nesf@&im)was the trend observed
for all three species. Only one section (Bungelup) wasitored in the Bundera
division, within which a low nesting density was record@d 1 nests/m).

By using information on peak nesting times and areas, orongt effort can be

reduced to concentrated periods which encapsulate botretikenesting period and
areas containing the densest turtle activity. Future endesiad the Ningaloo Turtle

Program include reducing temporal and spatial monitoring eéfiodt extrapolating

additional data using predictive modelling techniques.

During the 2007-08 season 157 nests were recorded as damaged imgam®d\
region, the majority of which (135) occurred in the Noilest Cape division. The
highest numbers of damaged nests were located in drdaghonesting density thus
indicating density-dependant predation. The majority cdeéh@ests were damaged by
ghost crabs. One of the highest levels of nest disteebavas recorded this past
season; however this is attributed to the increaseeimaimber of nests recorded per
unit effort because since the 2004-05 season the recordédfleest disturbance has
remained under the sustainable level of 5% of the totalbeu of nests produced.
Therefore this indicates that the fox baiting programlémented in the North West
Cape division in 2004 has remained effective.
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Level of Disturbance as a Percentage of Total
Nests per Season. Ningaloo Region 2002-2008

20

15

10 5% sustainable disturbance

!

O T T T T T
2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

% Disturbance

Season

Percentage of nests recorded to be disturbed per seaso the Ningaloo region
between 2002 and 2008.

Eighteen turtle mortalities were recorded in the 2007-08cseand eleven marine
turtles were rescued by NTP volunteers. This marks a rieduotboth the number of
mortalities and rescues recorded since previous seasoipde deshigher level of
turtle activity recorded on the beaches.

Four tropical cyclone events affected the Ningaloostim& throughout the 2007-08
season and it is estimated that these events causesd aflapproximately 1144 —
1490 nests, being 18.2 — 23.7% of the total nests recorded feabken.

The NTP had another successful season with 106 volgnteatributing 7592 hours
of their time to the NTP, maintaining a general upweedd in the volunteer numbers
and hours contributed. A high level of international estnin the program continues
and support from the local community continues to be amiagtor contributing to
the success of the program.

Key recommendations for upcoming seasons include ttueniol):

» Continue to monitor the beaches of the Ningaloo tinasin order to gain a (>)
10 year dataset which will enable the determination of lmmm nesting trends
and an estimate of the size of the breeding turtle populan the Ningaloo
region. This will thereby assist with the conservatainmarine turtles and the
management of issues pertaining to their successful c@tiear.

» Decrease spatial and temporal monitoring periods and eltapadditional data
using predictive modelling techniques to maximize the eff@jeof the NTP.
Monitoring should continue in at least the Hunters,v8yards and Bungelup
sections for a period which includes at least the fa#ftdf January.

» Continue fox baiting in the North West Cape, Bundera amdl@ay divisions, to
maintain the current low level of fox predation onteesnd hatchlings.

» Do cross-checks of monitoring data on random subsectiom®dmally
throughout the monitoring season to verify the qualitgtatf collected.
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Incorporate further research into the NTP on topichss hatchling survivorship
rates and the level of damage caused by cyclonic events.

Maintain a consistent approach to monitoring throughocataes and ensure that
all trainers are clear and consistent with this approach

Clarify to all trainers and volunteers exactly whanhstitutes ghost crab predation
and instruct them on the appropriate recording of thesgeinces.

Maintain an effective level of communication betwadrNTP members, the local
community and volunteers.
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1.0 INTRODUCTION

1.1 Ningaloo Marine Park

The Ningaloo Marine Park (the Marine Park) is locatdditd North-West Cape of
Western Australia and covers an area of approximately\828hectares (Department
of Conservation and Land Management 2005). The Marine ®ask originally
gazetted in 1987 to protect the Ningaloo reef: Australiagelst fringing reef that
stretches 260km along the Western Australian Gascoyastlic@. The boundaries of
the Ningaloo Marine Park were altered in 2004 to includeetiie¢e Ningaloo reef
(Department of Conservation and Land Management 2005).

The Ningaloo region is an area renowned for its beauty high level of marine
biodiversity. The Ningaloo Management Plan reports al wt over 500 species of
finfish, 600 species of mollusc and 90 species of echinaéonoccur within the
Ningaloo Marine Park, as well as many species of caraistacean and worms
(Department of Conservation and Land Management 2005). afba is also
important habitat for charismatic mega-fauna such lzevsharks, turtles, dugongs,
whales, dolphins, sharks and manta rays (Department ofe@@tesn and Land
Management 2005). These species attract many visitors tegion.

The Ningaloo reef is subjected to increasing anthropogmesssures due to its close
proximity to the coast and the growing level of touri$en the area. Eighteen
sanctuary zones are currently in place to protect theesand integrity of the Marine
Park (Department of Conservation and Land Management 200&jidition several
individual species are provided varying levels of protectionredly all species of
marine turtles are protected under the Commonwealthronmental Protection and
Biodiversity Conservation Act 1998PBC Act), theEndangered Species Protection
Act 1992and the Stat&Vildlife Conservation Act 1950rhe protection of marine
turtles is vested with the Department of Environment &uhservation (DEC)
(Department of Conservation and Land Management 2005).

1.2 Marine turtles of the Ningaloo Marine Park

Seven species of marine turtles exist internationiailly only the greenGhelonia
myda$, loggerhead Qaretta caretty, hawksbill Eretmochelys imbricaja and
flatback (Natator depressysturtles have breeding populations within Western
Australia (Collins 2000; Environment Australia 200Bhe main species that nest on
the beaches within the Ningaloo Marine Park are the gfeggerhead and hawksbill
turtles (

Figure 1 a - c) (Cape Conservation Group Inc. 2007). Flatbatles also nest
occasionally on the coast but are primarily found furtherth, along the Pilbara
coastline (

Figure 1 d) (Cape Conservation Group Inc. 2007).
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Figure 1: Marine turtles of the Ningaloo region: a) green tu@aelonia mydds b) loggerhead turtle
(Caretta caretty, c) hawkshill turtle Eretmochelys imbricajad) flatback turtle atator
depressus(Limpus cited in Cape Conservation Group Inc. 2007).

All species of turtles found in the Ningaloo region &seed as threatened species
under the EPBC Act (Department of Conservation and Laadagement 2005). The
International Union for Conservation of Nature (IUCREd List classifies green and
loggerhead turtles as endangered species whereas the hlatukdbs are critically
endangered and flatback turtles are not classifiedeasdte listed as data deficient
species (IUCN 2007).

Sea turtle habitat can be classified into four typesr-sleare aggregation habitat,
feeding grounds for adults and juveniles (10 years or oldestjng and inter-nesting
grounds, and early juvenile nursery and developmental h40iteD years) (Pendoley
Environmental 2005). Ideally these habitats should be frea froman influences
that can Kill, injure, or disturb the turtles. Turtle® anost vulnerable during the
nesting period as adults aggregate in shallow waters and ashore to nest, and as
hatchlings make their way to the water (Collins 2000). Matindes face several
threats and disturbances of an anthropogenic nature. sThisérious issue because
they are long-lived, slow to mature and also face sévetaral threats at both the
juvenile and adult life stage (Environment Australia 2003)usTihe additional
pressure from human-related threats can lead to signifidepletions of turtle
populations. It is believed that populations have alreaggifgiantly declined in
Australian waters (Environment Australia 2003).

Natural threats include hatchling predation by birds, crabs goahnas, adult

predation by sharks, natural changes to nesting environments asichand

temperature, and disease (Mau 2003). The main anthropogdatedr threats to
Australian turtles have been identified as: harvest ifgigenous Australians,
unsustainable harvest by people in the Asia/Pacificorggbycatch of turtles in

fisheries operations such as trawling, predation of eggstimduced animals such as
foxes, boat strikes, coastal development, loss bitdita deteriorated water quality and
marine pollution (Collins 2000; Environment Australia 2003).

Disturbance is also a significant threat. Lightingrirtorches and cars can light up the
beach and cause disturbance to nesting females andediation to hatchlings
(Pendoley Environmental 2005; Howlett 2006). The presence gigeo the beach
can also disturb nesting females, in which case thagllysabandon nesting (Mau
2003). This causes wasted energy expenditure and a lowerdahy rastcess rate.
Over time disturbance can also lead to changes imgdsabitat (Mau 2003). Other
issues related to disturbance include 4WD’s on the bedabhwnay run over nests
or create wheel ruts in which hatchlings can become stutldsoriented (Howlett
2006). The disorientation of hatchlings can lead to thethddéhrough dehydration or
increased exposure to predation.
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In efforts to provide additional focus on the consgovaand management of marine
turtles in the Ningaloo region the local conservatwaup, the Cape Conservation
Group (CCG), have worked with the Department of Environna@dt Conservation
(DEC) and WWEF-Australia in the development of the camity based Ningaloo
Turtle Program (NTP).

1.3 The Ningaloo Turtle Program

The Ningaloo Turtle Program (NTP) was formally essidd in 2002 after CCG
successfully applied for a grant from the Threatened 8pédéetwork (WWF 2003).
It is a collaborative project between the CCG, thieCDEXmouth District Office and
WWEFE-Australia. Additional funding and in-kind support is paed by Rangelands
NRM Co-ordinating Group, Natural Heritage Trust, Coastwés Shire of Exmouth
and BHPBIlliton.

The Ningaloo region was previously identified as a signifiGaea for turtle nesting.
Aerial surveys were conducted along the coastline ofatea during 2001-02 and
2002-03 to establish the abundance of emerging turtles aldondpeske beaches
(Waayers 2003). These surveys were conducted as part dd @rBject and were
supported through funding from the Australian Governmen&Bihil Heritage Trust.
Beach surveys were then necessary to identify the gestitie species, quantify the
nesting effort and success, and to verify whether tha @ea significant turtle

rookery. Therefore the standard operating procedures fodTtRewere implemented.

The NTP is a community-based volunteer program involvingallammmunity
volunteers as well as external volunteers from ughmut Australia and overseas.
Since its commencement the participation and intereghe program has grown
considerably.

The NTP was originally a community-based monitoringl aducation program
comprising of the Ningaloo Community Monitoring Program arel dbrabi Turtle

Centre. Currently the NTP only involves the monitoringeas as the program no
longer includes the Jurabi Turtle Centre. The aims and gdalke NTP are as
follows:

Aim: To promote the long-term survival of turtle populations.

Goals:
I. Identify key nesting beaches,

il. Monitor populations and assess trends at key index sites,

iii. ldentify the level of threat of feral predators on nests

iv. Implement effective protection of important nesting beac cooperation
with the management agency,

v. Generate and maintain community support for the prograch fan the
conservation of marine turtles and their habitats,

vi. Educate visitors and the community about marine turtlep€CGConservation
Group Inc. 2007).

Volunteers in the NTP are trained in aspects of mangadncluding the identification

of turtle tracks, false crawls, nests and signs of piadaturtle rescues; data
recording and data entry. Monitoring is undertaken foretligisions of the Ningaloo

region: the North West Cape, Bundera and Coral Bagufe 3.
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The primary objectives of morning monitoring are to:

1. Determine the abundance of nests on specific sectidmesagch over specified
time intervals for each species;

2. lIdentify the relative significance of specific nestireabhes to each species;

3. Establish the level of predation on nests; and

4. Determine the impact of human interaction on nestingesscof each species
(Cape Conservation Group Inc. 2007).

The 2007/08 turtle monitoring season commenced on‘tiBetember 2007 and ran
until the 28" February 2008. This report will describe the methods usatl &spects
of monitoring and volunteer participation, the resultdamed from the 2007-08
season morning monitoring and volunteer effort and demographic
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NINGALOO TURTLE PROGRAM- DIVISIONS

2
g.
NORTH WEST CAPE
DIVISION
A
/. capelRange
INDIAN Natiapal Park|
OCEAN
EXMOUTH GULF
-
BUNDERA-NINGALOO \
DIVISION
Fitsaiio
STATION
/
| CARDABLA
CORAL BAY
DIVISION -

VUARROORA

STATION
2
§.

500000
s
g
B
8
-2
§
{
h
y
# s Tl % o \
. - « ‘
A R ) e
=3 ]
-
|

14t
ficule shown at 1 dagree intervals
Gl hown at 109000 matse Intervats

Legend

|:] Coral Bay Divisicn

E Ningaloo/Bundera Division
I:] North West Cape Division

Ningaloo Marine Park Zoning

1:700.000
| General Use ; i

=
-
n
w

Recreation hic 2T &

- Sanctuary
]:- Special Purpose (BP)
Special Purpose (SBA)

Kilometers

Projection: Universal Transverse Mercator
MGA Zone 49, Datum: GDAZ4

Figure 2:

900000

epartment of
Environment and Conservation

Produced by Michelle Hughes
Under the Direction of
Keiran McNamara
Director General, Depatment of
Environment and Conservation

Job Ref: NTP_Divisions_0608
Produced at 24:34pm_on Juna 29, 2008

The Dopt. of = tion oS thiss map s without flaw of any kind
and disciaims all iahility for any errars. loss or other consequence which may atise from relying on any infarmation de picted

The three divisions monitored during the 2007-08 NTP season.

NTP Annual Report 2007-08, pages



2.0 METHODS

The following sections outline the methods involved in wtder recruitment, training
and assessment; morning monitoring and data collectiore tedtues; dealing with
deceased turtles; recording previously tagged turtles; datg amd data checking
and analysis.

2.1 Volunteers

The functioning of the NTP is reliant on participation lcal and external
volunteers. Local volunteers participate on days #énatsuitable to them and many
have participated in several seasons. External vautge required to commit to the
program for a period of at least one month in ordegrtsure adequate training and
assessment. The program is run by the Ningaloo Turtlgr&ro Co-ordinator, an
employee of DEC. The co-ordinator is assisted by tieachers, who are required to
participate for a period of three months as part oflanteer internship placement.

2.1.1 Volunteer recruitment

Several local volunteers involved in the 2007-08 turtle imgsseason were also
involved in previous seasons. These volunteers, as welktasnal volunteers from
the 2005-06 and 2006-07 seasons, were contacted via email prigheto
commencement of the 2007-08 season in order to inform thehe afpportunity of
participating in the upcoming season as volunteers or teaderle Any other
individuals who had enquired about the program during thesezféon were also
contacted by email.

Since the NTP commenced operation in the 2002-03 season glotehinteers have
been informed of the program through the CCG, communitycenoboards,
workshops, information days and local media such as neespaiicles and posters.
External volunteers have also been informed of thd®> NArough presentations at
Western Australian universities, newsletters and weksit

2.1.2 Volunteer accommodation

During the 2007-08 season external volunteers were off@@miranodation at the
Exmouth Villas. All groups except the first group stayed @ndal house for the first
week of their stay due to the overlap period with the pressgroup, during which the
villas were occupied. During the remaining three weeks tbkinteers were
accommodated at one of two villas at a subsidized r&té80 per week. The
volunteers were accommodated in the same locatioarder to increase social
activities and group relations.

Those who were offered team leader internships wenadaw accommodation at a
separate villa within the same complex for the duratiaihe season. The cost of this
accommodation was covered by DEC. Team leaders visyeeovided with a food
and travel allowance to cover the expense of gettingoolith from Perth.
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2.1.3 Volunteer training and assessment

All volunteers in the NTP were required to have a goodetstanding of turtle
nesting activities and a thorough knowledge of monitoringprtigcies in order to
provide adequate scientific data. Accordingly volunteers mvelg an induction and
three training sessions in the first week following tlaenival.

The induction provided a basic introduction to the Exmoutha,atbe NTP,
occupational health and safety procedures and issues, antbrimgnprocedures.
During the induction volunteers were also shown an eduwtDVD on the Code of
Conduct for turtle interactions and provided with their ae@mporary copy of the
NTP Turtle Monitoring Field Guide. This was followed bpractical training session
in correct radio etiquette and Global Positioning Syst&RS) use. The next day
comprehensive training commenced in the field, based oNTReTurtle Monitoring
Field Guide. Volunteers were taught on a practicalsbbgi qualified NTP trainers
over three separate training days. This was followed bgnapetency-based field
assessment by a qualified NTP assessor. In some cidiieral training sessions
were found to be necessary to ensure volunteers warfedent to monitor beaches
unaccompanied and capable of producing reliable data. In totate®B local
volunteers and 49 external volunteers gained competenchTd turtle trackers
throughout the season. Qualified turtle trackers werengoertificates and official
NTP monitoring t-shirts.

In the 2007-08 season there were eleven trainers, sessass and four train-the
trainers. NTP volunteers were trained throughout th#etnesting season by at least
two of the NTP trainers and assessed by one of thedd$&ssors. Five of the trainers
became qualified as competent NTP trainers during the 2002&rs through
training and assessment by at least two of the traurdingers. In addition, two of the
assessors gained competency as NTP assessors duringsthe se

2.1.4 Volunteer transport

Volunteers were transported to morning monitoring actwitrea 14-seater minibus
that was hired by DEC for the NTP. Additional vehiclesr@vnecessary on training
days due to the increase in numbers of volunteers duroxg ttiays. DEC vehicles
were used for this purpose. Some volunteers also droweotine cars on occasion so
they could make it back to town in time for persooammitments. In this case
reimbursements were provided for fuel costs at a rate oéd® per kilometre.

DEC vehicles were also booked as a means of transptenGamp Ground Team
Leader and volunteer participants to the Bungelup rernatap to monitor the
Bundera division. The vehicles were used for the duratiche camps.

2.1.5 Volunteer social events

Social activities were organized for every Sunday by ¢hentleaders for the benefit
of the volunteers. Events ranged from fancy dressgsarbarbeques, snorkelling
trips, afternoon hikes, local swimming pool days, pool coitipes, pub nights, a
Christmas lunch, a reef retreat day and attendanae Australia day concert. There
were also two Secret Santa events organized betweevothinteers of the first and
second groups because they participated in the prograndatteenChristmas period.
Social activities were found to enhance interactianveen volunteers, team leaders
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and the NTP volunteer co-ordinator. This enabled friemdlgtions between NTP
participants, aimed at enhancing communication levels.

2.2 Co-ordination of the Ningaloo Turtle Program

A full time coordinator of the NTP was employed by EC (with support from
CCQG) in the 2007-08 season. The coordinator was hosted DBGeExmouth office
which facilitated the role with access to valuable aelvend resources. The
employment of a coordinator allowed for an increased foougolunteer recruitment,
training, accommodation, transport, data collection aeddry to day running of the
program including coordination of the remote camp. Therdinator is also
responsible for budgeting, marketing, promotion, reporting faimdraising for the
NTP. The continuation of the full-time position hasy@an successful. The provision
of team leaders to help the coordinator has enabled @rgdtmonitoring effort with
positive feedback received.

The coordinator was assisted in the physical day to day rumitite program by
three university students completing internships withpitegram. The interns were
selected to be two Team Leaders and one Camp Ground LeHaey. were
responsible for different aspects of the program includimg morning community
monitoring, remote camps and social activities. Thermstaps were invaluable for
both the NTP and the students involved. New skillsykedge and experience were
gained by the students and the program benefited greatly tlhenenthusiasm,
dedication and organisation contributed by the students.

2.3  Ningaloo Turtle Program turtle monitoring and data collection

During the 2007-08 season morning monitoring was the principaltgof the NTP
as the Jurabi Turtle Centre (JTC) was no longer runhbyptrogram. Volunteers
monitored sections of the Ningaloo coastline in ordedémtify turtle species, assess
the abundance of turtle activities, record turtle mareal identify feral predation and
nest disturbance and conduct turtle rescues when neceShaydata was recorded
during monitoring and later entered into a database.

2.3.1 Monitored sections

The Ningaloo region is divided into a spatial hierarchydivisions, sections and
subsections based on information collected in aerial gsireenducted in the past to
indicate areas with a high density of turtle activity.eTNTP turtle monitoring
operates along the North West Cape, Bundera and ComaldB@sions of the
Ningaloo Marine Park. These divisions are further ditidito sections and sub-
sections (Figure 3 a-c). The start and finish of eaddsection are marked by turtle
totem markers.
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b) NINGALOO TURTLE PROGRAM: Bundera Subsections
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NINGALOO TURTLE PROGRAM: Coral Bay Sub-Sections
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2.3.1.1 North West Cape

The North West Cape division encompasses the Lighthélisgers, Graveyards and
Tantabiddi sections. These sections are further dividiedsSubsections as shown in
Figure 4. The turtle totem locations and distance of satlsection are provided in
Table 1. Beaches were originally divided into these sttioses based on factors such
as geographical barriers that separate beaches, thémscaf car parks and the

distance and time required to monitor the subsections.

REGION

DIVISION

E | Division u
+ w/ North ¥
West N
Cape -
= :y

SECTION \

sect & *|Section i
ection Lighthouse Bay * °
Hunters “ N :
) Sub
Sub sections N S
e v

& Section i
;/’f Navy Pier - *
e Mi

Section

Graveyards i)
Sub sections
-

Section

Section i X
Tantabiddi *’ -
Sub section

LI

e e : —
/? Bundegi
Sub tion:
SUBSECTION __

Figure 4:  Hierarchical representation of the North West Capésiain.
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Table 1:  Location and distance of each subsection monitoredgitiie 2007-08 season in the
North West Cape division.

Subsection

Location of northern Location of southern  Distance
totem totem (m)

Mildura Wreck - North West car
park

North West car park - Surf Beag
Surf Beach - Hunters

Hunters - Mauritius

Mauritius - Jacobsz South
Jacobsz South - Wobiri

Five Mile North - Five Mile

Five Mile - Trisel

Brooke - Graveyards
Graveyards - Burrows

Burrows - Jurabi Point

h

21.78568 S; 114.16518 21.79174 S; 114.15402 1500
21.79174 S; 114.15402 E  21.8189@.33930 E 1900
21.81590 S; 114.13930 21.80287 S; 114.10873 3500
21.80287 S; 114.10873 E 21.80938 S; 114.09532 E ]
21.80938 S; 114.09532 21.81638 S; 114.07927 1800
21.81638 S; 114.07927 E  21.83038 S; 114.06505 E
21.83485 S; 114.05431 21.83928 S; 114.04766 800
21.83928 S; 114.04766 E  21.84658 S; 114.03836 E 1
21.84733 S; 114.03389 21.85660 S; 114.02085 2000
21.85660 S; 114.02085 E 21.86595 S; 114.01052 E

21.86595 S; 114.01052 21.87348 S; 113.99803 1800

600

P400

BOO

1400

The NTP turtle monitoring season ran continuously fateén weeks in the North
West Cape Division, between th& df December 2007 and the"™8f February 2008
with the exception of Christmas day, Boxing Day, New rgeday, and the day
following Australia day, during which no monitoring was urtdken. The duration of
all previous NTP seasons are provided in section 3.1.6.

2.3.1.2 Bundera

The Bundera division encompasses the Bungelup sewtinah is divided into three
subsections (Figure 5). The totem locations and distanceadif subsection are

provided in Table 2.
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Division . 4 |Section |
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Figure 5:  Location of the Bundera division and the associated subgescti

Table 2:  Location and distance of each subsection monitoredgitiie 2007-08 season in the
Bundera division.

Location of Location of Distance
Subsection northern southern
totem totem (m)
: 22.26489 S; 22.27674 S;
Neils North - Bungelup North 113.83277E  113.83231 E 1400

22.27674 S; 22.28613 S;
Bungelup North - Bungelup South 11383231 E 113.8292 E 1400

22.28613 S; 22.30650 S;

Bungelup South - Rollys 113.8292 E 113.82062 E 2550

Turtle monitoring in the Bundera division was undertakendiynteers participating
in remote camping at the Bungelup Rangers Camp, located 6kifm of Yardie
Creek. One or two volunteers accompanied the Camp Groumd Oeader for a one
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week period each. During the 2007-08 season eleven Bungelup remoies
operated between the 1@f December 2007 and the™af February 2008. Camps
did not operate on Christmas day, New Years Eve, Neavsyégay or Australia day.
The dates of each camp are provided below:

Camp 1. 18— 158" December 2007
Camp 2: 18— 22" December 2007
Camp 3: 2% — 24" December 2007
Camp 4: 2B — 30" December 2007
Camp 5: ¥ - 5" January 2008
Camp 6: 8 — 12" January 2008
Camp 7: 13- 19" January 2008
Camp 8: 28 — 25" January 2008
Camp 9: 2% January — % February 2008
Camp 10: % - 6" February 2008
Camp 11: 7 - 11" February 2008

2.3.1.3 Coral Bay

The Coral Bay division is divided into three sectioBstemans Bay, Lagoon and
Turtles Beach. These sections are each classifiecbme or more subsections (Figure
6). During the 2007-08 season only the Batemans Bay and Lagmbions were
monitored and Beach 1, 2 and 3 subsections within the Laggmtion were grouped
into one subsection during data entry: Batemans Nortlyste© Bridge. Therefore
only the Batemans North — Oyster Bridge and BatemanshSelatemans North
subsections will be discussed in this report. The totentitotsaand distance of each
subsection monitored this season are provided in

Table 3.
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Division

Region
Ningaloo
Marine
Park Bateman
i Sanctuary L
& 7
Coral Vi
T
Lagoon South // f
a y Bateman Bay North % |4
/8 / 17’:.
Sub secti i
Lagoon North - Lagoon South  1.6km
Bateman Bay North - Bateman Bay South 8.4km
Turtle Beach North - Turtle Beach South  1.4km
Region - NMP

Division- Coral Bay

Lagoon South
8: -23.07073
E: 113.81600

Lagoon North
S: -23.05490
E: 113.82196

Bateman Bay South
S: -23.11937

E: 11276220 Maud

Bateman Bay North Sanctuary
S: -23.07100 Zone
E: 113.81604

Turtle Beach South
§: 2318912
E: 113.77328

Turtle Beach North

§:-23.18101
E: 113.76590

Turtle Beach North#

ueartee iz s irz 19 WihoL e of ety o
serpIence which may 24se o r=fying on any Intbaion desltes

e =nt sl Sneer on thes

Legend
i ® Sub Section Marker
j Unsealed Road
| Marine Park Zoning
I —— Tenure
|

A

P Desartment of
Environment and Conservation

Figure 6: Location of the Coral Bay division and the associatatiens and subsections: Beach 1, 2
and 3 subsections (Lagoon section); Batemans South emBas North subsection

(Batemans section); and Turtle Beach North — TurdadB South subsection (Turtle Beach

section).

NTP Annual Report 2007-08, page6



Table 3: Location and distance of each subsection monitoredgltire 2007-08 season in the Coral

Bay division.
Location of Location of Distance
Subsection northern southern
totem totem (m)
. 23.05490 S; 23.07073 S;
Oyster Bridge - Batemans North 113.82196 E  113.81600 E 1200
23.07100 S; 23.11937 S;
Batemans North - Batemans Sout 113.81604 E 113.76220 E 8050

Turtle monitoring in the Coral Bay division was conddcby residents of Coral Bay.
The 2007-08 monitoring season was run between Stetember 2007 and the"28
February 2008. No monitoring occurred on Christmas day, BoRawy, New Years
day, and the day following Australia day. An additional 4¢sdaere also missed due
to a lack of participants on those days.

2.3.2 Monitoring techniques

Volunteers monitored the Ningaloo beaches according raster system completed

by the NTP Coordinator or Team Leader. At least one we&rmvas needed for each
subsection. Volunteers were required to meet at aatelotation each morning
where they would then catch the NTP bus to their ettimns allocated for the
morning. Between the™of December 2007 and the®3df January 2008 volunteers
met at 6:00am but as of th& af February this was changed to 6:30am as the sun rose
later and the amount of light available at 6:00am wafnger adequate to monitor
the beaches.

Once at their designated subsections competent vehsni@lowed the standard NTP
monitoring techniques, in accordance with the NTP Turt@nikdring Field Guide.
After all of the volunteers had completed their subsestiand finished collecting
data they returned to Exmouth on the NTP bus. Data shesgescollected for data
entry and monitoring kits were organized for the follegvimorning. Standard
monitoring techniques used in the NTP are outlined in tHewolg sections. For a
more comprehensive description of techniques refer to the WNlrtle Monitoring
Field Guide.

2.3.2.1 Monitoring equipment

Standard monitoring kits and clipboards have been dewklyeuse by volunteers
during morning monitoring activities in the NTP. These awmriged in backpacks to
volunteers rostered on for morning monitoring, accordiagstibsection. Each
backpack also contains a first aid kit, a rubbish bagaamahdheld UHF radio.

The monitoring kits contain the following contents:

e GPS unit

» Spare alkaline batteries for the GPS
* Numbered disposable camera

» Tape measure

» Spare pencil

* FEraser
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Pencil sharpener
Pair of latex gloves

Each subsection is designated a separate clipboardadditional generic clipboards
for the training and assessment of volunteers. Eagibadrd designated to a
subsection contains the following:

2.3.2.2
AsS turt

Figure 7:

NTP data sheets

Subsection map and waypoints sheet

Marine Turtle Stranding and Mortality Datasheet
Marine Wildlife Stranding and Mortality Report
Communication log

Tagged Turtle Resighting sheet

Turtle track identification key

Data sheet key

Predator tracks identification key

Hatchling identification key

Turtle rescue checklist

Tide chart

List of monitoring subsections and their distances
Emergency contacts list

Attached pencil

Ruler attached to outside of folder

Identification of turtle tracks

le tracks are encountered on the beaches volantemtify the direction of
travel and the turtle species by observing features dfdhbk.
Characteristics of the track are used for this purposkding the gait
pattern, track width and tail drag marks. The charactesisf green,
loggerhead, hawksbill and flatback turtle tracks are outlind=igure 7

Characteristics of green, loggerhead, hawksbill artideft turtle tracks (Cape Conservation Group
Inc. 2007).

If the turtle tracker is unable to identify the turtle @ps a photograph is taken with a
numbered digital camera, which is later observed by gelfi TP members to assist
with identification. In this case the clearest parttloé track is chosen and the
monitoring clipboard is placed across the track withrther in clear view. The turtle
tracker stands with their back to the sea and takestagraph with the ruler in the
bottom of the photograph frame (Cape Conservation Groap2@07). The photo
frame and camera number are recorded on the data sheet.

After the turtle species has been identified voluntégltsw the returning track as
part of the process to determine if a successful nestitggnpt has occurred. The
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return track is followed rather than the emerging triac&rder to determine the last
activity of the turtle.
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GREEN TURTLE TRACK LOGGERHEAD TURTLE TRACK

Green turtles
have a
simultaneous
limb movement.

A loggerhead turtl
track has an
alternate gait. Tail

The track is S;:ger::ta grbe?bsent
opposite with a Track width

centre drag mark
from the tall,
which is either a
solid or broken
line. Track width
is variable but
typically ranges
betweerf5 and

typically ranges
between70 and
124 cm,with an
average of 94 cm.

CLOSE-UP

lllustration source: Florida Fisl
and Wildlife Conservation
CommissionSea turtle
Conservation Guidelines.

lllustration source: Florida Fish
and Wildlife Conservation
CommissionSea turtle
Conservation Guidelines.

HAWKSBILL TURTLE TRACK

A hawksbill turtle
track is very
similar to the
loggerhead track
with alternate gait.
Tail-drag mark
may be absent, but
when present is a
wavy mark near
the track centre.
Track width is
typically narrower
than the
loggerhead track,
ranging between

can leave either an
alternate or opposite-
gait, or a ‘
combination of bot
The track is similar
to green turtles but
slightly narrower
and the front flippe
do not extend as far
out from the main
track. The track is
relatively shallow a:
with the body pit.
Track width is

70 and 85 cm variable but
typically ranges
CLOSE-UP betweert0 and
100cm.
CLOSE-UP
(WET)

g Please note: It may be

: > difficult to
differentiate between
g flatback and green
turtle tracks without

. previous experience. jas
lllustration source: Florida Fish and

r : sh ¢ Please photograph if
Wildlife Conservation Commission. ¥
Sea turtle Conservation Guidelines. unsure.

Figure 7: Characteristics of green, loggerhead, hawksbill artidaft turtle tracks (Cape Conservation Group
Inc. 2007).
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2.3.2.3 Identification of successful nests and false crawls

A female turtle that emerges on land will either sudcdlgsproduce a nest or will
return to the water after an unsuccessful or no attamptoducing a nest. In the case
of the latter it is referred to as a ‘false crawlurihg training volunteers are taught to
recognize characteristics of nests and false crawls.

Signs used in the NTP to identify a successful nestiegnattinclude the following:

» Evidence of sand flicked back over the emergence track

* Evidence of an escarpment and filled-in primary body pit

* Presence of a shallow secondary body pit

* Sand thrown in the vicinity of the secondary body p&. ~ the sand covering
the nest may be more aerated and has higher moistmtentahan the
surrounding sand. There may also be evidence of uprooted vege{&tape
Conservation Group Inc. 2007).

Signs used in the NTP to identify a false crawl includefeiowing:

* Very little or no sand moved other than around the track

* A u-shaped or simple arc-shaped crawl pattern

* Evidence of digging a primary body pit but no evidence afecing (Note:
primary body pits are often steeper and have a typiocalke-shape in
comparison to secondary body pits which are typicstiigllow with a flatter
bottom).

* Presence of an open egg chamber in the centre of a prbudyypit (Cape
Conservation Group Inc. 2007).

Once the turtle tracker has identified the species amih&ha nest or false crawl has
been produced it is recorded in the NTP data sheet (seadip&®.1 for a copy of
the NTP data sheet).

If the turtle activity is identified as a false crawimark is put in the appropriate tally
box for the responsible turtle species: green, loggerhieadksbill or unknown
turtles. If the activity is identified as a nest theipos of the nest is obtained using
the handheld GPS unit supplied in the monitoring kit. Th& GFheld above the area
where the egg chamber is estimated to be for approximateyminute and the
latitude and longitude co-ordinates are recorded on thestatet. Coordinates are
recorded in decimal degrees to five decimal places andhépedatum WGS 84 is
used. The position of the nest in relation to the bdacalso recorded based on a
classification scheme of four basic beach zones (Eigur

* Intertidal zone (I) — The area between the waters edge and the high water
mark.

* High water mark to edge of vegetation (H- The area between the high
water mark and the edge of the clear vegetation line.

» Edge of vegetation to base of dune (E) The area between the edge of the
vegetation line to the base of the foredune.

 Base of dune and beyond (D} The area landwards of the base of the
foredune (Cape Conservation Group Inc. 2007).

In cases where the nest is on the boundary of twohke@wes the zone closest to the
sea is recorded.
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Figure 8:  Representation of the four zones used to classify thiigroof a turtle nest on the beach
(Cape Conservation Group Inc. 2007).

Any other relevant observations such as a turtlerstdting on the beach, comments
relating to a photograph taken, sighting of tags on atuotl sightings of stranded or
dead turtles are recorded in the ‘any other observationsgeneral comments’
sections on the data sheet.

Once a nest or false crawl has been recorded a lah@ven in the sand through the
turtle track in at least one position above the highridek in order to show the turtle
activity has already been recorded. Similarly, nestsvaarked by making a deep line
across the nest near the secondary body pit.

2.3.2.4 Identification of predation and prints

Once the position of the nest has been recorded hdsked for signs of damage.
This includes the presence of eggshells, partially consuweggd, and significant
holes dug in the immediate locality of the egg chambapéCConservation Group
Inc. 2007). A ‘yes’, ‘no’ or ‘unsure’ is recorded in thexdofor nest damage on the data
sheet next to the relevant nest entry. If the recasdensure if the nest is damaged a
photograph is taken using the procedure outlined in Secto?.2.

Damage may also be observed to old nests. In this caseett is recorded as per
usual, however the nest is recorded as an old nest th#rea new one and in many
cases it is not possible to identify the species olettimat produced the nest

The turtle tracker will also record any prints of potainpredators within a 5m radius
of the nest, including dog (D), fox (F), goanna (G) omhua (H) prints (Figure 9).
Cats are generally not classified as predators ofeltsbecause they are not known
to dig up the eggs.

Figure 9: Potential predator prints: a) dog, b) fox, c) goaxdj&uman and e) cat (Cape Conservation
Group Inc. 2007).

The presences of dog or fox prints in any location gtibsection are recorded in
Table A on the NTP data sheet (Appendix 10.1). Dog and fowkspean look similar
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in appearance so volunteers are taught to identify therelif€e using the following
features:

Dog/dingo(

Figure 10 a)
* Small gap between the central pad and the toe pads,
* Front paw prints are larger than the hind paw prints, and
» Claws are larger than those of the fox.

Fox (

Figure 10 b)
» Larger gap between the apex of the central pad and tdalertoes in
comparison to that of dog prints, due to the presence obéaveen the pads,
* Front paw prints are larger than hind prints,
* Narrower and more oval than dog prints, and
» Claws are smaller than those of the dog (Triggs 2004).

b) T éfé

a)

>

Figure 10: Front (left) and hind (right) paw prints of a dog (agla fox (b) (Triggs 2004).
2.3.3 Rescues and mortalities

Occasionally turtle trackers encounter stranded or dealdstwon their subsection
during morning monitoring activities. In either of theseesas Marine Turtle
Stranding or Mortality Datasheet is filled out. If ethdeceased wildlife is
encountered, including dolphins, whales, dugongs, turtlesbisg#s sharks and sea
snakes, a Marine Wildlife Stranding and Mortality Datsthis completed by
recording the type of animal, its location, conditioreasurements and the recorder’s
details.

In the case where a deceased turtle is encountered &heiohat and exact location of
observation are recorded, along with the conditionthaf carcass, species type,
distinguishing features, tag numbers if present, sex, imatphotograph numbers,
disposal of the turtle, additional notes, contact tetaf the recorder and
measurements of the carapace, tail and head. The cuneghcarength is measured
along the midline of the shell from the anterior edgehtoposterior edge; the curved
carapace width is measured across the widest part ofhe#ie the tail length is
measured from the carapace to the posterior tip ofdaiheahd the maximum head
width is measured along the widest part of the head.i$f wiable photographs are
taken of any injuries and possible causes of death, atite afarapace and head for
identification of the turtle.
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Volunteers are taught to identify turtles by observing tretad scales on the carapace
and the prefrontal scales on the head (Figure 11). Glegerhead, hawksbill and
flatback turtles are distinguished by the following feagure

Green turtles (Chelonia mydas)
* Four pairs of costal scales
* One pair of prefrontal scales
* High domed carapace
* No preoccular scales
» Green colouration

Loggerhead turtles Caretta caretta)
* Five pairs of costal scales
* Two pairs of prefrontal scales
* Red-brown to brown colouration
* No pores in scales of bridge

Hawksbill turtles (Eretmochelysimbricata)
» Four pairs of costal scales
» Two pairs of prefrontal scales
* Thick overlapping carapace scales

Flatback turtles (Natator depressus)
» Four pairs of costal scales
* One pair of prefrontal scales
* Low domed carapace with upturned edges
* Preoccular scale present
* Olive grey colouration (Limpus 1995 cited in Cape Conservatimugs Inc.
2007).

Figure 11: Left to right: a) One and two pairs of prefrontallesab) Four and five pairs of costal
scales (Limpus 1995 cited in Cape Conservation Group Inc. 2007).

Turtles are often encountered on the beaches during maogit@ctivities so
volunteers are taught during training to distinguish the reiffee between resting and
stranded turtles. According to the NTP monitoring procesiturtles are classified as
stranded if they are:

» Over the back of a large steep dune;

* Wedged in rocks unable to move,;

» Upside down on their back away from the waters edge; or

* Upside down on their back near the waters edge withdéebing out.
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In the case of a stranding, a team leader and at tleteest other volunteers form a
turtle rescue team. An initial step in the rescue pie® take measurements of the
turtle if possible. The turtle is then put on a sling amoved to an appropriate
location (i.e. - the water or a flat part of the heao she can make her own way to the
water). The datasheet is filled out with the same desai required when recording
deceased turtles.

2.3.4 Climatic events

Climatic events such as cyclones can cause storm swgeb can inundate turtle

nests located close to the normal astronomical hagh level. During the 2007-08

season, Cyclone Nicholas came close to the Ningadastline. After this event the
NTP Volunteer Coordinator and Team Leaders estimatedghnoeercentage of beach
area that was affected by the storm surge. The numbeestsf located in the affected
beach zones were calculated for a period of sixty pgegs to the event until the day
the event occurred. This is based on the incubation p@ficmests: 45 — 65 days
(Spotila 2004). The estimated percentage of nests affectde lmlimatic event was

then calculated.

It is recommended for future seasons that beaches sessad after all cyclones,
storms and other high swell conditions to assess heheghe beaches have been
affected. Observers that have a good knowledge of thehbs prior to the climatic

events should assess the beaches after the evemtsobeurred and subsequently
estimate the percentage of nests affected in each heaeh

2.3.5 Tagged turtles

During the 1986/87 turtle nesting season the Western Awastrdllarine Turtle

Project (WAMTP) was introduced by the Department of éowation and Land
Management (now known as DEC) in order to gather infaoman the distribution

and abundance of Western Australian marine turtle popotatiad the movements of
individual turtles. Turtles were tagged at several locationdVA such as the

Lacepede, Muiron, Barrow, Varanus, and Rosemary IslahdsNorth West Cape,
Exmouth Gulf and Cape Thouin. Tagging was conducted ovearaewtermittent

turtle nesting seasons with varying intensity at the teplgications.

Turtles encountered on the beaches during NTP monitortngtias are checked for

tags when it is possible to do so without disturbing timlet Tagged turtles are
recorded on the Tagged Turtle Resighting datasheet foDEts West Australian

Turtle Research program. The locality, date and obsareerecorded, along with the
left and right tag numbers, turtle species, time otolation, turtle activity and nest
location if relevant.

2.4 Data entry

All data recorded on the NTP data sheets is enterediMmrosoft Access database
hosted by DEC, Exmouth District. The database allowsformation to be retrieved
via standard queries and through the output of summary seport

Data is entered according to the date, division, se@iwh subsection on the data
sheet. The presence of fox and dog tracks is entered b@mie, the number and
species of false crawls is entered, and then all mesttails are entered including
species type, nest location coordinates and the assbaatdidence level, nest
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position on beach, whether the nest is new or old,distairbance, track type/s of any
predator/s recorded, and any other comments and observations

Data was entered into the turtle monitoring databaseTd# Wlunteers after morning
monitoring activities. Two people were required for tlaiskito ensure adequate data
entry: one to read out the data from the sheet andbtifer to enter it into the
database. Volunteers were trained in data entry technagupart of their initial NTP
training. As a further precaution all data entries wereckéd by one of the Team
Leaders or the NTP Volunteer Coordinator.

2.5 Data checking and analysis

As part of the data checking procedures a Microsoft Edatdbase was created in
which nesting, predation and track data was entered, anthaynreports were
created. After the data was entered in the turtle mamgatatabase every entry was
checked manually and then cross checked against the MicEo®e!| database.

The data collected during the 2007-08 NTP season was analyddtearesults for

turtle activities and predation per division, turtle mlitiéees and rescues, and
volunteer effort and participation are provided in théofeing sections.
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3.0 RESULTS

The results for the turtle activity data collected gloime Ningaloo coast in the 2007-
08 season is provided in the following sections. The seamo between the®lof
December and the 2&f February during which monitoring occurred on 85-86 days
in the North West Cape division, 46-47 days in the Bundmiai@h and 45 days in
the Coral Bay division (

Table 4).

Table 4: Survey of effort for the Ningaloo region during the 200™NJ® nesting season.

Number of days
Division Section Subsection monitored
Mildura Wreck - NW Car Park 86
Lighthouse NW Car Park - Surf Beach 86
Surf Beach - Hunters 85
Hunters - Mauritius 86
Hunters Mauritius - Jacobsz Sth 86
NW Cape Jacobsz Sth - Wobiri 86
Five Mile N - Five Mile 86
Five Mile - Trisel 86
Graveyards
Brooke - Graveyards 86
Graveyards - Burrows 86
Tantabiddi Burrows - Jurabi Pt 86
Bungelup Nth - Neils Nth 47
Bundera Bungelup Bungelup Sth - Bungelup Nth 47
Bungelup Sth - Rollys 46
Coral Bay Coral Bay Batemans Sth - Bateman§ Nth 45
Batemans Nth - Oyster Bridge 45

Data was collected on nesting, false crawls, distutamamage to nests and predator
presence for each division of the coast: North West (Byedera and Coral Bay. In
addition, data was collected on turtle mortalities, tdggertle resighting and
volunteer participation in the NTP.

3.1 Turtle activity data

For the purposes of this report turtle activity is classedalse crawls or successful
nesting. Over the 2007-08 NTP turtle monitoring season a to®®%/ nests and
14230 false crawls were recorded for the Ningaloo regiomdeet the of December
and the 28 of February. This equates to an average of 483 nestsleeceach week.
This is shown in Figure 12.
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Progressive Marine Turtle Nesting Summary per
week Ningaloo Region
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Figure 12: Average and total cumulative number of marineéuntists recorded for the Ningaloo
region during the 2007-08 nesting season.

The boundaries of each division and the nesting densitgdoh subsection can be
seen overlain on GIS images of the respective Ningafgiorre in Appendix 10.3.

Figure 13 shows the distribution of nests and false srawér the three divisions. A
total of 5,596 nests and 13,427 false crawls were recorde@ iNdaith West Cape
between the %1 of December 2007 and the™8f February 2008, which are 89.1%
and 94.4% of the totals recorded in the Ningaloo regispedively. At Bundera 610
nests and 749 false crawls were recorded between thef Tlecember 2007 and the
11" of February 2008, which are 9.7% and 5.3% of the totals éoNthgaloo region
respectively. The Coral Bay monitoring period was themesas that for the North
West Cape, during which 71 nests and 54 false crawls weredeg;oequating to
1.1% and 0.4% of the totals for the Ningaloo region respeyt
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Nests and False Crawls per Day For Each
Division. Ningaloo Region 2007-08.
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Figure 13: Average number of nests and false crawls per divisiotihéNingaloo region during

the 2007-08 nesting season.

False crawl numbers were consistently higher in compari® the number of
successful nests throughout the season. A percentage rmmpaf nests and false
crawls for each monitoring week is provided in Figure 14.

Percentage Comparison of Nests and False Crawls per week
Ningaloo Region 2007-08
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Figure 14: Percentage comparison of nests and false crawisdddingaloo region in the 2007-

08 nesting season.
The most abundant marine turtle species recorded taloest the Ningaloo coast is

the green turtle, followed by the loggerhead turtle aedhdwksbill turtle. Figure 15
shows the percentage comparison of marine turtle speaesdesl to nest in the
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Ningaloo region per week. Green turtles were consigtehie most abundant,
reaching up to 97% of the total nests recorded for the regamggerhead turtles were
more abundant in the data collected for the Bunderangfowever the monitoring
season for this division was shorter than that ofNbeth West Cape and Coral Bay
by 27 days. The total number of turtle activities recordeacfch species is provided
for each division of the Ningaloo region in Table 5.

Percentage Comparison of Nesting Turtle Species per week,
Ningaloo Region 2007-08
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Figure 15: Percentage comparison of nesting marine turtle speaiegge for the Ningaloo region
in the 2007-08 nesting season.

Table 5:  Total number of nests and false crawls produced pibe gpecies in each division of the
Ningaloo region in the 2007-08 nesting season.

Turtle Species
Division Green Loggerhead Hawksbhill
North West Cape 18150 564 229
Bundera 190 1137 27
Coral Bay 54 45 36

3.1.1 North West Cape division

During the 2007-08 season a total of 5595 nests and 13427 false wawlecorded
in the North West Cape division, with a range of 199-582snasd an average of
430.4 nests recorded per week (Figure 16). The average numbalsefcfawls
recorded each week was 1032.8 and ranged between 277 at tHdalendemason and
1789 during the peak. There was no particular peak in nestingremained fairly
constant until the end of the season when the nuafbeesting turtles decreased. The
number of false crawls produced each week fluctuated nblycesith a peak in total
turtle activities between thé"sand 11" of January when 2371 turtle activities were
recorded, and a second peak between fAamd &' of February with 1950 turtle
activities recorded (Figure 16).
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N.W. Cape - Total nests, false crawls and turtle
activities recorded 2007/08
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Figure 16. The total number of nests, false crawls and tatélet activities recorded per week for the
North West Cape division in the 2007-08 nesting season.

Throughout the 2007-08 nesting season the majority of redorelds were produced
by green turtles, followed by loggerhead turtles and thevks$iall turtles. Nests
recorded for unknown species were not common. Figure 17sstimavpercentage
composition of the total number of nests produced for aatle species. Throughout
the duration of the season the percentage comparisomesiing turtle species
remained relatively constant (Figure 18). Green turtles pextibetween 92-97% of
the total nests recorded per week, whereas loggerhead pnalduced between 1-7%,
hawksbill turtles produced between 0-4% and 0-3% of the testkrproduced on a
weekly basis were recorded as unknown turtle species.

Percentage Comparison of Nesting Marine
Turtle Species
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Figure 17: The percentage comparison of nests produced by green,Hegdehawksbill and
unknown turtle species as recorded for the North Wesé @avision during the 2007-08
nesting season.
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Percentage Comparison of Nesting Turtle Species per week NW
Cape 2007-08
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Figure 18: The percentage comparison of nests produced by green,Hegdehawksbill and
unknown turtle species per week as recorded for the Méett Cape division during the
2007-08 nesting season.

Overall the total nesting activity in the North Westp€ remained relatively constant
throughout the 2007-08 nesting season (Figure 16). The majdrityeo turtle
activities were recorded for green turtles. The turtlavig patterns for green,
loggerhead and hawksbill turtles are provided separately in

Figure 19,

Figure 20 and Figure 21 below. Due to the difficulty in dgiishing between
loggerhead and hawksbill turtle tracks any turtle activaiesociated with tracks with
an alternate gait are combined in

Figure 22.

Green turtles had a distinct peak of activity between tharsl 11" of January with
2,289 activities recorded. Loggerhead turtles had two peaksy fietween the '8
and 14" of December with 67 recorded activities, followed by 63viigs recorded
between the and 18 of January. Hawksbills had a peak of activity between the
8" and 21" of December with 76 recorded activities. Turtle activitiglating to tracks
with an alternate gait also were at a peak betweestaad 2F of December.
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Green Turtle Activity Peaks, North West Cape 2007-08
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Figure 19: Green turtle activity levels recorded per week in thetiNd/est Cape division during the
2007-08 nesting season.

Loggerhead Turtle Activity Peaks, North West Cape
2007-08
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NB: Total turtle activities include the total numlz#mests and false crawls recorded.

Figure 20. Loggerhead turtle activity levels recorded per weekénNorth West Cape division
during the 2007-08 nesting season.
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Hawkshbill Turtle Nesting Peaks, North West Cape 2007-
08
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Figure 21: Hawksbill turtle activity levels recorded per weekhe North West Cape division during
the 2007-08 nesting season.
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Figure 22: Turtle activity levels recorded for turtles with an aitete track per week in the North
West Cape division during the 2007-08 nesting season.

The majority of turtle activities were recorded in thacobsz South — Wobiri
subsection within the Hunters section (Figure 23). Howewnetptal the majority of
activities were recorded in the Graveyards sectioneiGtartle activities were most
abundant in the Jacobsz South — Wobiri subsection and Ibggerhead turtle
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activities and hawksbill turtle activities were most rdant in the Hunters —
Mauritius subsection (Figure 23).

The subsections and sections differ in lengths depeminge allocated areas to be
monitored. The nesting density for each subsection igiged in Figure 24. The
greatest number of nests recorded per meter of beachomemhaccurred in the Five
Mile — Five Mile North subsection with 2.12 nests recorged meter. In total the
Graveyards section had the highest density of nestirg W89 nests recorded per
meter, followed by the Hunters section with 1.22 nest®nded per meter. The
Tantabiddi and Lighthouse sections had the lowest ned¢ingity with 1.21 and 0.31
nests recorded per meter respectively. The lowest gedinsity was recorded in the
most northern subsection: Mildura Wreck — N.W. Car Ratk 0.21 nests per meter.
Therefore nesting was concentrated in the middlecsecti

The highest density of green turtle nests was recorddekiGtaveyards section with
1.35 nests produced per meter. Both the loggerhead and hawkstids twere
recorded to nest most densely in the Hunters segtittr0.05 and 0.02 nests recorded
per meter respectively. More specifically green tuntlested in the highest density at
the Five Mile — Five Mile North subsection with 2.03 segtoduced per meter and
both loggerhead and hawksbill turtles nested in the highesitgeat the Hunters —
Mauritius subsection with 0.07 and 0.03 nests produced per raspactively.

Abundance of Total Turtle Activities per
Subsection, North West Cape 2007-08
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Figure 23: The abundance of turtle activities recorded for eseties per subsection in the North
West Cape division during the 2007-08 nesting season.
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Marine Turtle Nesting density per subsection, North
West Cape 2007-08
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Figure 24. Nesting density recorded per subsection in the Noikt\Wape division during the 2007-
08 nesting season.

In the North West Cape division the majority of testivere found to nest in the zone
between the edge of the vegetation line to the bagedoredune (48.0%), followed
by the zone between the high water mark and the edge wégetation line (37.8%) (
Figure 25). A total of 12.2% of nests were located landwafdghe base of the
foredune, and 2.0% of nests were located in the interzinia¢ between the waters
edge to the high tide mark. The position of the nesherbeach was not defined for
less than 0.1% of the total nests recorded.

Green turtles most frequently nested in the zone bettineesdge of the vegetation to
the base of the foredune, followed by the zone betweeihigh water mark and the
edge of the vegetation line with 48.9% and 36.5% respectitedggerhead,
hawksbill and unknown turtle species all nested moguatly in the zone between
the high water mark and the edge of the vegetation lin8%5155.9% and 64%
respectively), followed by the zone between the edgdefvegetation line and the
base of the foredune (37.8%, 41.5% and 18% respectively).

Percentage Composition of Nesting Position by
Species, North West Cape 2007-08
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Figure 25: Percentage composition of nesting position by specittgeiflorth West Cape division
during the 2007-08 nesting season.
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During the period of monitoring the ratio of nests todatsawls was 0.42 nests to
each false crawl produced, with the best ratio recorddtenast week with 0.72
nests produced to each false crawl.

Figure 26 shows the nesting success rate recorded per wee#cfoispecies in the
North West Cape division. Green turtle nesting suceessgreatest in the last week
of monitoring (23d — 28" February 2008) with a nesting success rate of 41.81%.
Loggerhead turtle nesting success was highest in theicsiveeks of monitoring
(1 — 14" December 2008). Hawksbill nesting success rates were vadable with
peaks during the 29December 2007 ~"4January 2008 and the 19 25" January
2008 with 69.23% and 66.67% respectively. The highest peak for hawhessting
success was in the final week of monitoring'{2328" February 2008) with 100%
nesting success, however only two nests and no fedselscwere recorded in that
week.

Marine Turtle Nesting Success, North West
Cape 2007-08
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Percentage nesting success
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Figure 26. Marine turtle nesting success recorded for each spemiaseek in the North West Cape
division during the 2007-08 nesting season.

A total of 157 nests were recorded as damaged in the NingalpiorR 135 of which
were located in the North West Cape division. A ranig2 ©26 nests were damaged
per week in this division, with an average of 10.4 nesteadad per week. The
greatest numbers of damaged nests were recorded in tiesa&th — Wobiri and the
Graveyards — Burrows subsections with 44, and 30 nests recasdethmaged
respectively (

Figure 27). The majority of disturbed nests in the Nortbsi\Cape divisions were
damaged by ghost crabs. The percentage composition ofscatlisest damage is
provided in

Figure 28.
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Total Damaged Nests per Sub Section, North
West Cape 2007-08
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Figure 27. Total number of damaged nests in the North West Capativduring the 2007-08
nesting season.
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Figure 28: Percentage composition of the cause of nest damalge Motth West Cape division
during the 2007-08 nesting season.

The total number of potential predator tracks that wigfietesd within a 5m radius of
new and old turtle nests is provided for each subsection i

Figure 29. In total there were 324 dog, 297 fox, 103 human, 99 ghalst 33
perentie, 9 cat and 3 vehicle tracks sighted within 5m oddurtle nests recorded in
the North West Cape division. The greatest numbetogf (91), fox (86) and ghost
crab (28) tracks were seen around nests within the Gaed®y- Burrows subsection;
Five Mile — Trisel had the highest recorded number of perématcks (14); Hunters —
Mauritius had the highest recorded number of human pnedis nests (32); Jacobsz
Sth — Wobiri had the most cat tracks recorded around nes@n@}the only vehicle
tracks sighted within a 5m radius of nests were recordatieSurf Beach — Hunters
subsection (3). In total the greatest number of poteptedator tracks were sighted
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around nests within the Graveyards — Burrows subsection (2tksjrfollowed by
the Jacobsz Sth — Wobiri subsection (146 tracks).

Predator Tracks Sighted Around Turtle Nests,

North West Cape 2007-08
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Figure 29 Total number of predator prints sighted within a Bmlius of turtle nests recorded in the
North West Cape division during the 2007-08 nesting season.

Fox and dog prints were identified and recorded on the Niodadmst a total of 730
times, with 632 of these prints recorded on the Northt\Wegpe. Fox prints were
recorded on 287 occasions and dog prints were recorded on 32§onscaAn
average of 22.1 and 25.1 incidences were recorded per week fokemnd dog tracks
were identified respectively. Fox and dog tracks were rabshdant on the Jacobsz
Sth — Wobiri and the Graveyards — Burrows subsections @B

A regression analysis showed that there was a positiuelation between the total
number of nests and the total number of fox and dog tisigksed in the North West
Cape division during the 2007-08 seasoh £F0.5446) (Figure 31). Figure 32 shows
the total number of times fox prints have been sightectach subsection (287 in
total) in comparison to the number of times fox primise been sighted within a 5m
radius of damaged nests (27 in total). Out of these 27 danregts only 7 were
reported to be caused by foxes.
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Number of Times Predator Tracks Observed on North West

Cape Subsections 2007-08
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Figure 30 Number of days where fox and dog prints were identifiecsplesection in the North

West Cape division during the 2007-08 nesting season.
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Regression Analysis of Total Fox and Dog Track
Sightings and Total Nests, NW Cape 2007-08
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Figure 31: Regression analysis of the correlation between thkrtomber of nests and fox and dog
tracks recorded in the North West Cape division during the-28@¥sting season.

NTP Annual Report 2007-08, pagé0)



Number of Fox/Dog Tracks Recorded Within a 5m
Radius of Nests, North West Cape Division 2007-08
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Figure 32 The level of presence of foxes and dogs within a Snusaaf undamaged nests compared
to damaged nests, in the North West Cape division 2007-08.

3.1.2 Bundera division

During the 2007-08 season a total of 610 nests and 749 false ererglsecorded in
the Bundera division, with a range of 24 - 117 nests andvarage of 67.8 nests
recorded per week (Figure 33). An average of 83.2 false cramdsrecorded each
week with a weekly range between 24 near the end afghson and 158 during the
peak. The greatest number of nests was recorded at gimnipg of the Bungelup
monitoring season ("L— 17" December 2007). The number of nests recorded
gradually decreased throughout the season. The numbédsetfawls produced each
week fluctuated more noticeably, with peaks in both falsevls and total turtle
activities at the start of the season{#117" December 2007) with 136 false crawls
and 253 total turtle activities recorded and between then@ 14" of January 2008
with 158 false crawls and 240 total turtle activities recoltréglire 33).
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Total nests, false crawls and turtle activities,
Bundera 2007-08
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Figure 33 The total number of nests, false crawls and tatékt activities recorded per week for
the Bundera division in the 2007-08 nesting season.

Throughout the 2007-08 nesting season the majority of redaorelsds were produced
by loggerhead turtles, followed by green turtles and thevks$iall turtles. Nests
recorded for unknown species were not common.

Figure 34 shows the percentage composition of the total ewailmests produced for
each turtle species. Throughout the duration of the se¢hsqgrercentage comparison
of nesting turtle species remained relatively congfiaigiure 35). Loggerhead turtles
produced between 77-96% of the total nests recorded per weeteaslgreen turtles
produced between 4-21%, hawksbill turtles produced between 0-9% S#dof the
total nests produced on a weekly basis were recorded aswamkartle species.

Percentage Comparison of Nesting Marine
Turtle Species, Bundera 2007-08
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Figure 34: The percentage comparison of nests produced by green,Hegdehawksbill and
unknown turtle species as recorded for the Bundera divisiamgdiltme 2007-08 nesting
season.
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Percentage Comparison of Nesting Turtle Species
per Week, Bungelup 2007-08
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Figure 35: The percentage comparison of nests produced by greeniegdehawksbill and
unknown turtle species per week as recorded for the Buddésén during the 2007-08
nesting season.

Overall the total nesting activity in the Bundera divisignadually declined
throughout the 2007-08 nesting season (Figure 33). The majdrityeo turtle
activities were recorded for loggerhead turtles. The taxtévity patterns for green,
loggerhead and hawksbill turtles are provided separately in

Figure 36,

Figure 37 and Figure 38 below. Due to the difficulty in diptiishing between
loggerhead and hawksbill turtle tracks any turtle activiiesociated with tracks with
an alternate gait are combined in Figure 39.

For the first 5 weeks of monitoring at Bundera the nundbegreen turtle activities
recorded fluctuated greatly, reaching a peak betweentae® 14 of January 2008
with 38 activities recorded. Loggerhead turtle activitieskpdaduring the first week
of monitoring at Bundera (- 17" of December 2007) with 215 activities recorded,
folowed by a second peak of 202 activities recorded betwrerd” and 14' of
January 2008. Hawksbill turtle activities reached a single pmdak4 activities
recorded between the ®&nd 3% of December 2007; on either side of this peak
minimal hawksbill activity was recorded. Turtle activgtieelating to tracks with an
alternate gait showed the same trend that was recardéjfjerhead turtles.
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Green Turtle Activity Peaks, Bundera 2007-08
—&— Total number of green turtle nests —8— Total green turtle activities
—— Poly. (Total green turtle activities)
» 40
)
= 35
=
5 30 -
IS
) 25
S 20
S 15 -
)
5 10 1
T 5
o
= 0
N N S ® ® & & NS ®
O O O Sk 5 o™ =~ 0 N
/\OQ D‘OQJ OQJ /\')'b- b:)'b' '\:)'b' (b’)'b' b‘QQJ Q@
~ Q) > ~ P R ~
<) <) (<) NG ® S & 2 »
S F N g g o <
N S g v ®
Date

NB: Total turtle activities include the total numlz#mests and false crawls recorded.

Figure 36: Green turtle activity levels recorded per week in thedgra division during the 2007-08
nesting season.

Loggerhead Turtle Activity Peaks, Bundera 2007-
08
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NB: Total turtle activities include the total numlz#mests and false crawls recorded.

Figure 37: Loggerhead turtle activity levels recorded per week irBilmedera division during the
2007-08 nesting season.
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Hawksbill Turtle Activity Peaks, Bundera 2007-08
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NB: Total turtle activities include the total numlz#mests and false crawls recorded.

Figure 38: Hawkshill turtle activity levels recorded per weekhe Bundera division during the
2007-08 nesting season.
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Bundera 2007-08

— 250 —&— Total number
E of alternate
o 200 - craw | turtle
S 0 nests
T @
£ 5 150 + —=&— Total alternate
'% ; craw | turtle
O 9 100 A activities
c ®©
o o
o | —_—
> = 50 Poly. (Total
o = alternate
© 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ; craw | turtle
S activities)
[ 06\ 06\ 06\ QQQ’ & & OQ% N
N ~ Q QO QO N N}
X ® TR AP AT AP (& (O

(¢] (¢) (¢] (o o)
Q& & & D > > S
,\/O ‘bo (OO N S q} 2 (o<<
N N YV Y V
Date

NB: Total turtle activities include the total numlz#mests and false crawls recorded.

Figure 39: Turtle activity levels recorded for tracks with an altge gait, per week in the Bundera
division during the 2007-08 nesting season.

Within the Bungelup section the majority of turtle actest were recorded in the

Bungelup Sth - Rollys subsection with a total of 223 nasts 312 false crawls in
comparison to the 211 nests and 256 false crawls recordé@ iBungelup Sth —
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Bungelup Nth subsection and the 176 nests and 181 false aesolsled in the
Bungelup Nth — Neils Nth subsection (

Figure 40). Green turtle nests were most abundant in thgeByn Sth - Rollys
subsection and loggerhead turtles nests were most abunddna Bungelup Sth —
Bungelup Nth subsection. Hawksbill turtle nest numbershdiddiffer much between
the subsections with 6, 6 and 5 nests recorded in the Byndi#h - Neils Nth,

Bungelup Sth — Rollys and Bungelup Sth - Bungelup Nth subsectspsctively.

The subsections differ in length depending on the akacateas to be monitored. The
nesting density for each subsection is provided in FigareThe greatest number of
nests recorded per meter of beach monitored occurred irBtingelup Sth —
Bungelup Nth subsection with 0.15 nests recorded per meterBlingelup Nth -
Neils Nth subsection had a density of 0.13 nests recordadgter and the Bungelup
Sth — Rollys subsection had a density of 0.09 nests recqeledeter. The total
Bungelup section had a density of 0.11 nests recorded per ohdteach monitored.
Therefore nesting was concentrated in the middle stibeec

The highest density of green turtle nests was recordec iBuhgelup Sth — Rollys
subsection with 0.02 nests produced per meter. Loggerhead tuetlesecorded to
nest most densely in the Bungelup Sth — Bungelup Nth sutwsewstin 0.14 nests
produced per meter. Hawksbill turtle nests were recordec tthdy densest in the
Bungelup Nth - Neils Nth subsection with less than 0.0fsr@educed per meter.

Abundance of Total Turtle Activities per
Subsection, Bundera 2007-08
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Neils Nth Bungelup Nth Rollys
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Figure 40 The abundance of turtle activities recorded for egeties per subsection in the Bundera
division during the 2007-08 nesting season.
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Marine Turtle Nesting Density per Subsection,
Bundera 2007-08
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Figure 41: Nesting density recorded per subsection in the Burdieisaon during the 2007-08
nesting season.

In the Bundera division the majority of turtles weoeirid to nest in the zone between
the edge of the vegetation line to the base of the forethihg%), followed by the
zone between the high water mark and the edge of th¢atiegdine (34.1%) (Figure
42). A total of 10.3% of nests were located landwards ob#se of the foredune, and
2.8% of nests were located in the intertidal zone betvibe waters edge to the high
tide mark. The position of the nest on the beach waslefoted for 0.2% of the total
nests recorded.

Green turtles most frequently nested in the zone bettireesdge of the vegetation to
the base of the foredune, followed by the zone landwafrtlee base of the foredune
with 54.2% and 27.1% respectively. Loggerhead and hawksbill gundsted most

frequently in the zone between the edge of the vegetatitme base of the foredune
(53.0% and 47.1% respectively), followed by the zone betwagnwater mark and

the edge of the vegetation line (36.0% and 35.3% respectivédpts recorded for

unknown turtle species were most common between thewatgr mark and the edge
of the vegetation line (80%), followed by the intertidahe (20%).
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Percentage Composition of Nesting Position by
Species, Bundera 2007-08
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Figure 42 Percentage composition of nesting position by specitteei Bundera division during the
2007-08 nesting season.

During the period of monitoring the ratio of nests to datsawls in the Bundera
division was 0.81 nests to each false crawl produced, thiéhbest ratio recorded
between the 22 and 28' of January 2008 with 2.46 nests produced for every false
crawl. Figure 43 shows the nesting success rate recordeeepkrfor each species in
the Bundera division.

Green turtle nesting success was greatest between "tharn2Pthe 28 January 2008
and the 18 and 24' December 2007 with nesting success rates of 58.33% and
53.33% respectively. Loggerhead turtle nesting success glasshiin the three week
period between the f5January and the"4February 2008 with a range of 63.64% -
72.86%. Hawksbill nesting success rates peaked at the beginntmeysefason (11—

17" December 2007) and again between tHé 2ad 28' of January 2008 with 100%
success rates. However it should be noted that during pleesels only four and one
nests were recorded respectively and on both occasidiassearawls were recorded.
During the middle of the seasort'(@ 2T January 2008) and at the end of the season
(5™ — 11" February 2008) hawksbill nesting success rates dropped to 0% g dur
the majority of this time no nests or false crawlsevecorded.
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Percentage success (%)

Marine Turtle Nesting Success, Bundera 2007-08
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Figure 43: Marine turtle nesting success recorded for each speciegpk in the Bundera division
during the 2007-08 nesting season.

A total of 157 nests were recorded as damaged in the Ningagion, 20 of which
were located in the Bundera division. A range of O €St:and an average of 2.2
nests were damaged per week in this division and the ddmagés constituted 3.3%
of the total number of nests recorded for the regitve Jreatest number of damaged
nests was recorded in the Bungelup Sth — Bungelup Nth subs&dth 12 damaged
nests (Figure 44). The majority of nests were damagedhbgtcrabs (13 nests).
Additionally one nest was recorded to be damaged by a dognenaest was reported
to be damaged by a goanna (Figure 45). No causes were defiribd femainder of

damaged nests.

Total Damaged Nests per Sub Section,
Bundera 2007-08

Total

12

Bungelup Nth - Neils
Nth

Bungelup Sth -
Bungelup Nth

Sub Section

Bungelup Sth -
Rollys

Figure 44: Total number of damaged nests in the Bundera divisionglthie 2007-08 nesting

season.
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Percentage Composition of Cause of
Nest Damage, Bundera 2007-08
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Figure 45: Percentage composition of cause of nest damage in thieBudivision during the 2007-
08 nesting season.

The total number of potential predator tracks that wigfietesd within a 5m radius of
new and old turtle nests is provided for each subseatidfigure 46. In total there
were 54 fox, 13 ghost crab, 10 human, 8 perentie, 2 dog, acdt o vehicle tracks
sighted within 5m radii of turtle nests recorded in thendera division. The greatest
number of fox tracks (23) and the only dog tracks recordedndrmests in the
Bundera division (2) were located in the Bungelup Sth H#yRsubsection; the
greatest number of human (6) and ghost crab tracks (@) seen around nests within
the Bungelup Sth — Bungelup Nth subsection; and the higeestded number of
perentie tracks (6) were seen in the Bungelup Nth — Nélilssbibsection. In total the
greatest number of potential predator tracks were sigétednd nests within the
Bungelup Sth — Bungelup Nth subsection (37 tracks) followedetjoby the
Bungelup Sth — Rollys subsection (29) and the Bungelup Nthils Nth subsection
(21 tracks).

Predator Tracks Sighted Around Turtle Nests,
Bundera 2007-08
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Figure 46: Total number of predator prints sighted within a 5dius of turtle nests recorded in the
Bundera division during the 2007-08 nesting season.
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Fox and dog prints were identified and recorded on the Niodadmst a total of 730
times, with 91 of these prints recorded at Bundera. Foxspwere recorded on 83
occasions and dog prints were recorded on 8 occasionaveésage of 9.2 and 0.9
incidences were recorded per week where fox and dog tracks waentified
respectively. Fox tracks were most abundant on the Bupg&th — Rollys
subsection; the abundance of dog prints did not vary muchebet subsections
(Figure 47).

A regression analysis on the correlation betweemtimber of nests and the number
of predator tracks could not be performed for the Bundmiai@h due to the small
amount of data considering there are only three stibascFigure 48 shows the total
number of times fox prints have been sighted on each cidos€83 in total) in
comparison to the number of times fox prints have Isggnted within a 5m radius of
damaged nests (6 in total). Out of these 6 damaged nestsveomeeported to be
definitely damaged by foxes.
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Figure 47: Number of days where fox and dog prints were identifiecsylasection in the Bundera
division during the 2007-08 nesting season.
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Figure 48: The level of presence of foxes and dogs within a Snusaafi undamaged nests compared
to damaged nests, in the Bundera division 2007-08.
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3.1.3 Coral Bay division

During the 2007-08 season a total of 71 nests and 54 false evaresecorded in the
Coral Bay division, with a range of 0 - 11 nests an@warage of 5.5 nests recorded
per week (Figure 49). An average of 4.1 false crawls wawded per week with a
weekly range between zero near the end of the seaxbi6 during the peak. The
greatest numbers of nests were recorded at the beginnthg ofonitoring season%1
— 7" December 2007) and between th&Zcember 2007 and the™danuary 2008
with 11 and between 9 - 10 nests recorded for each sé fheriods respectively. The
abundance of false crawls produced a similar trend toothagsts with peaks in both
false crawls and total turtle activities at the stdrthe season f1— 7" December
2007) with 6 false crawls and 17 total turtle activities rdedrand between thé"5
and 11" of January 2008 with 16 false crawls and 25 total turtle aesviecorded
(Figure 49).

Total Nests, False Crawls and Turtle Activities, Coral
Bay 2007-08

—&— Nests —8— False Craw Is —&— Turtle Activities

Total

Figure 49: The total number of nests, false crawls and totktactivities recorded per week for the
Coral Bay division in the 2007-08 nesting season.

Throughout the 2007-08 nesting season the total number &f mestrded at Coral
Bay was produced relatively evenly by loggerhead turtlesndgretes and hawksbill
turtles with 37%, 35% and 28% of nests being laid by thesaespeespectively
(Figure 50). No nests were recorded to be laid by unknoweiespel hroughout the
duration of the season the percentage comparison aighésttle species varied week
to week (Figure 51). Loggerhead turtles produced between 0-1008é tdtal nests
recorded per week, green turtles produced between 0-67%, amdbilavurtles
produced between 0-60%.
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Percentage Comparison of Nesting Marine Turtle
Species, Coral Bay 2007-08
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Figure 50: The percentage comparison of nests produced by green,Hegdehawksbill and
unknown turtle species as recorded for the Coral Bagidividuring the 2007-08 nesting
season.
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Figure 51: The percentage comparison of nests produced by greeniegdehawksbill and

unknown turtle species per week as recorded for the Basatlivision during the 2007-
08 nesting season.

Overall the total nesting activity in the Coral Bayigion remained relatively low
throughout the 2007-08 nesting season (Figure 49). The propoaiciagal turtle
activities recorded for each species of marine turtleiarly evenly distributed. The
turtle activity patterns for green, loggerhead and hawksbitles are provided
separately in

Figure 52,

Figure 53

and

Figure 54 below. Due to the difficulty in distinguishing weén loggerhead and
hawksbill turtle tracks any turtle activities associatetth évacks with an alternate gait
are combined in

Figure 55.
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Throughout the 2007-08 season the abundance of turtletiastiat Coral Bay
remained consistently low. The peak of green turtle agtwas reached between the
22" and 28' of December 2007 and th& &nd 11" of January 2008 with 9 and 12
recorded activities respectively. Loggerhead turtle activipieaked between the™5
and the 2% of December 2007 and thd" &nd 11" January 2008 with 9 and 10
activities recorded respectively. Hawksbill turtle actégtwere most abundant during
the first week of monitoring f1— 7" December 2007) and between thd' &xd the
18" January 2008 with 6 activities recorded during both of tipes®ds. Minimal
activity was recorded for all species in the final two kgeef the monitoring season,
however it must be noted that monitoring only occurredone day in the period
between the 16 and the 2% February 2008 and monitoring was not conducted
between the 28and 28 of February 2008 at Coral Bay. Turtle activities assodiate
with tracks with an alternate gait showed the samergktrend as that of loggerhead
and hawksbill turtles, with the level of activity graduadlgclining throughout the
monitoring season.

Green Turtle Activity Peaks, Coral Bay 2007-08

14
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of Green
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—&— Total number
of green
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- Poly. (Total
number of
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Total green turtle activities

NB: Total turtle activities include the total numlz#mests and false crawls recorded.

Figure 52: Green turtle activity levels recorded per week in theaCBay division during the 2007-
08 nesting season.
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Loggerhead Turtle Activity Peaks, Coral Bay 2007-08
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NB: Total turtle activities include the total numlz#mests and false crawls recorded.

Figure 53:

Loggerhead turtle activity levels recorded per weekénQoral Bay division during the
2007-08 nesting season.

Total hawksbill turtle
activities

Hawksbill Turtle Activity Peaks, Coral Bay 2007-08
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NB: Total turtle activities include the total numlz#mests and false crawls recorded.

Figure 54:

Hawkshill turtle activity levels recorded per weekhe Coral Bay division during the
2007-08 nesting season.
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Loggerhead/Hawksbill Turtle Activity Peaks, Coral
Bay 2007-08
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NB: Total turtle activities include the total numlz#mests and false crawls recorded.

Figure 55: Turtle activity levels recorded for tracks with an altge gait, per week in the Coral Bay
division during the 2007-08 nesting season.

Within the Coral Bay division the majority of turtletatties were recorded in the
Batemans Sth — Batemans Nth subsection with a to#l eiests and 30 false crawls
in comparison to the 30 nests and 24 false crawls recordidm iBatemans Nth —
Oyster Bridge subsection (Figure 56). Green, loggerheadchandtsbill turtle nests
were all more abundant in the Batemans Sth — Batemidmsulsection, but numbers
did not vary by much between the two subsections fahiadke species.

The subsections differ in length depending on the akacateas to be monitored. The
nesting density for each subsection is provided in Fi§ureThe greatest number of
nests recorded per meter of beach monitored occurred Batieenans Nth — Oyster
Bridge subsection with 0.025 nests recorded per meter. TeenBas Sth — Batemans
Nth subsection had a density of 0.005 nests recorded per. Mbéetotal Coral Bay
division had a density of 0.008 nests recorded per meter di beaaitored.

The Batemans Nth — Oyster Bridge subsection contaimediginest density of marine
turtle nests for all species recorded with 0.010, 0.008 and 0€¥)¥ recorded per
meter of beach for green, loggerhead and hawksbill turdspectively. For the
Batemans Sth — Batemans Nth subsection 0.002, 0.002 and 0.60{vexsrecorded
per meter of beach for green, loggerhead and hawksbli#sugspectively.
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Abundance of Total Turtle Activities per Subsection,
Coral Bay 2007-08
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Figure 56: The abundance of turtle activities recorded for espaties per subsection in the Coral
Bay division during the 2007-08 nesting season.

Marine Turtle Nesting Density per Subsection,
Coral Bay 2007-08
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Figure 57: Nesting density recorded per subsection and by speciles Coral Bay division during
the 2007-08 nesting season.

In the Coral Bay division the majority of turtles wefound to nest in the zone
between the edge of the vegetation line to the bagedoredune (56.3%), followed
by the zone between the high water mark and the edde akgetation line (35.2%)
(Figure 58). A total of 8.4% of nests were located landwafdthe base of the
foredune, and 0% of nests were located in the intertated between the waters edge
to the high tide mark.

Green, loggerhead and hawksbill turtles nested most frdguerthe zone between
the edge of the vegetation to the base of the foredun®8%6®0.0% and 60.0%
respectively), followed by the zone between the high watmk and the edge of the
vegetation line (32.0%, 46.1% and 25.0% respectively). No mests recorded for
unknown turtle species.
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Percentage Composition of Nesting Position by
Species, Coral Bay 2007-08
120

n=25 n=26 n=20 O Dune and beyond
100

O Edge of vegetation to
base of dune

(o]
o
L

B High w ater mark to
edge of vegetation

@ Intertidal: w aters
edge to high w ater
mark

green loggerhead haw kshill

S
o
!

Percentage (%)
3

N
o
!

o

Turtle species

Figure 58: Percentage composition of nesting position by spetitteei Coral Bay division during
the 2007-08 nesting season.

During the period of monitoring the ratio of nests tsdatrawls in the Coral Bay
division was 1.3 nests to each false crawl produced,thélbest ratio recorded in the
second, fifth and eighth weeks"™(8 14" December 2007, 39December — 4
January and the Y9- 25" February 2008) with 2 nests produced to each false crawl.
Figure 59 shows the nesting success rate recorded per wee#cfoispecies in the
Coral Bay division. The final two weeks of the seasb”( 28" February 2008)
were not included because no nests or false crawks ngeorded during this period.

The nesting success rates were variable throughout theomogiseason for all
species of marine turtles recorded at Coral Bay, withstecess rates of green,
hawksbill and loggerhead turtles all ranging between 0-100%erGturtle nesting
success was greatest between the 1st and"tBedember 2007 and the &nd 2f

of December 2007 with a nesting success rate of 100% foipkoittds. Loggerhead
turtle nesting success reached 100% between"then? &' of February 2008. The
hawksbill nesting success rate peaked between thari®the 2% January 2008 with
a 100% success rate. All three species experiencedgieatiness rates of 0% during
certain periods of the season, however it should bedribiat in these incidences no
nests and only 0 -2 false crawls were recorded.
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Marine Turtle Nesting Success, Coral Bay 2007-08
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Figure 59: Marine turtle nesting success recorded for each spemieseek in the Coral Bay
division during the 2007-08 nesting season.

The total number of potential predator tracks that wegteted within a 5m radius of
new and old turtle nests is provided for both subsectiorisgure 60. In total there
were 9 dog, 3 fox, 1 human, 1 perentie, and no cat, ghdstocraehicle tracks
sighted within 5m radii of turtle nests recorded in @wral Bay division. Overall the
greatest number of fox (3) and dog tracks (6) were sigihtede Batemans Nth —
Oyster Bridge subsection and the only human and peteaties sighted around nests
were located in the Batemans Sth — Batemans Nth sutrsektitotal there was little
difference between the numbers of predator tracks red@aeind nests in the Coral
Bay subsections with a total of nine tracks recordedchénBatemans Nth — Oyster
Bridge subsection and five tracks recorded in the BaterBéims- Batemans Nth
subsection.

Predator Tracks Sighted Around Turtle Nests,
Coral Bay 2007-08
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Figure 60: Total number of predator prints sighted within a @wlius of turtle nests recorded in the
Coral Bay division during the 2007-08 nesting season.
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A total of 157 nests were recorded as damaged in the NingaigioR two of which
were located in the Coral Bay division. This equatemntaverage of 0.15 and a range
of 0 — 2 nests that were recorded as damaged per week. ffdssewere recorded
between the "9 and the 15 of February 2008 in the Batemans Nth — Oyster Bridge
subsection and both were reported to have been dug up by al#odamaged nests
constituted 2.8% of the total number of nests recordethéregion.

Fox and dog prints were identified and recorded on the Niodadmst a total of 730
times, with 26 of these prints recorded at Coral Bay. piints were recorded on 15
occasions and dog prints were recorded on 11 occasiorsvekage of 1.1 and 0.8
incidences were recorded per week where fox and dog tracks wentified
respectively. The abundance of predator tracks did not march between the
Batemans Nth — Oyster Bridge and Batemans Sth — Batevthrssibsections (Figure
61). Fox prints were not recorded within a 5m radius of ebfieche damaged nests
(Figure 62).

A regression analysis on the correlation betweemtimeber of nests and the number
of predator tracks could not be performed for the Corgldasion due to the small
amount of data considering there are only two subsections.

Number of Times Predator Tracks Observed
on Coral Bay Subsections 2007-08
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Figure 61: Number of days where fox and dog prints were identifiecdylesection in the Coral Bay
division during the 2007-08 nesting season.
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Number of Fox/Dog Tracks Recorded Within a
5m Radius of Nests, Coral Bay Division 2007-08
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Figure 62:  The level of presence of foxes and dogs within a 5m radiuadamaged nests
compared to damaged nests, in the Coral Bay division 2007-08.

3.1.4 Rescues and mortalities

Eleven successful turtle rescues were executed in the Ibingagion during the
2007-08 NTP nesting season. Turtles were rescued from behapdditres or rocky
crevices. The locations of these rescues are providedjume 63. On two occasions
turtles were rescued from secondary body pits aftgspeared that they had partially
buried themselves in sand. All rescued turtles were mégorales and all were green
turtles except for two loggerhead turtles which were resaué¢de Bungelup Sth —
Rollys subsection in the Bundera division.

Turtle Rescues By Subsection, Ningaloo Region
2007-08
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Figure 63: Locations of turtle rescues conducted in the Ningalgmneduring the 2007-08 nesting
season.
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A total of eighteen turtle mortalities were recordedhi@ Ningaloo region during the
2007-08 nesting season, consisting of sixteen green twtledpggerhead turtle and
one hawksbill turtle. The deceased turtles included ten fanéles, one female of an
unknown maturity, one adult male, three juveniles dtnawn gender and three
adults of unknown gender. The locations of the maoytakports are provided in
Figure 64. The majority of mortalities were recorded ie thacobsz — Wobiri
subsection in the North West Cape division. All morgitwere recorded in the
North West Cape division.

Number of Turtle Mortalities By Subsection,
Ningaloo Region 2007-08
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Figure 64: Locations of turtle mortalities reported in the Ningategion during the 2007-08 nesting
season.

3.1.5 Climatic events

Four tropical cyclone events occurred near the Nortktéve area of Australia during
the 2007-08 turtle nesting season. Cyclone Nicholas octuwmthin the closest
vicinity to the Ningaloo coastline. The beaches werg askessed for storm surge
damage after this event, therefore details of the plessifects of the other cyclone
events are not provided.

On the 18 of February 2008 Tropical Cyclone Nicholas (Category 2) Bastouth
45 km from the coastline (Commonwealth of Australia 2088).assessment of the
beaches after the event had occurred lead to an &stohahe level of damage to
turtle nests by a storm surge associated with the agclapproximately 100% of
nests in the | beach zone (intertidal area; beti@enand high tide levels) and 60-
80% of nests in the H beach zone (area between theitgmark and the edge of
vegetation). Between the ®December 2007 and the 19th of February 2008 a total
of 1733 and 104 nests were recorded to be laid in the H andet zempectively.
Therefore it is estimated that 1144 - 1490 nests were logbdtlanmatic events over
the 2007-08 turtle monitoring season, which equates to 18.2 — 23 I total nests
recorded over the season.
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3.1.6 Comparison to previous seasons

Since the commencement of the Ningaloo Turtle Progheme has been a degree of
variability associated with the duration and dates ofN® seasons. Table 6 shows
the dates of commencement and completion for eactosedhe number of days
during which monitoring occurred on at least one subsecsiorvey effort and the
number of subsections that were monitored at some stageydrach season. The
graphs included in the following sections, which involve sealscomparisons of
total figures recorded, are adjusted for survey effort.

Table 6: Details of the survey effort for each NTP seasonesthe implementation of the program.

Number of days Number of

Season Dates where monitoring  Survey effort  subsections

occurred monitored
2002-03 18/11/2002 - 16/04/2003 132 941 22
2003-04 11/11/2003 - 30/03/2004 147 1291 29
2004-05 03/11/2004 - 18/03/2005 124 1738 28
2005-06 21/11/2005 - 28/02/2006 97 1278 20
2006-07 01/12/2006 - 28/02/2007 87 1213 19
2007-08 01/12/2007 - 28/02/2008 84 1158 19

*Note: Survey effort includes a combination of the nembf days monitoring took place and the
number of subsections monitored on those days.

A total of 23280 nests and 53966 false crawls have been recordaed thai NTP
monitoring seasons between 2002 and 2008. There has beenal genease in the
number of total turtle activities recorded since the fit§P season with the exception
of the 2003-04 and 2004-05 seasons (Figure 65). During the 2007-08 seasawmath
an increase in the number of nests recorded in the Nmgadgion in comparison to
previous seasons. This season 6277 nests were recordednparson to 5452
recorded in the 2006-07 season and 5908 in the 2005-06 season,sndrcimgérease
of 13% and 6% respectively. When differences in surveyrtedfre accounted for the
level of turtle nesting has increased by 5% and 31% she2Q@06-07 and 2005-06
seasons respectively.

Turtle Activity Patterns Recorded per Unit Effort,
Ningaloo Region 2002-2008
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Figure 65: Numbers of nests, false crawls and total turtleveiets recorded per year (adjusted for
survey effort) since the commencement of the Ningdlatle Program.
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The green turtle has consistently been the most abundaimenturtle species to nest
in the Ningaloo Region since the commencement of tmgalbo Turtle Program
(Figure 66). The loggerhead turtle, hawksbill turtle and fl&lactle nest in lower
numbers in the region.

Percentage Comparison of Turtle Nesting Species, per
Season. Ningaloo region 2002-2008
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Figure 66: Percentage comparison of nesting marine turtle specthe Ningaloo region between
2002 and 2008.

In general the greatest turtle activity is recorded inNbeth West Cape division.

However, when levels of nesting are adjusted for sueféyrt per division and per
season the greatest level of nesting per unit effogasrded for both the North West
Cape and Bundera divisions in all seasons (Figure 67). sistently lower level of

nesting has been recorded in the Coral Bay divisiooutiitout all seasons of the
NTP. The Cape Range, Waroora and Gnaraloo divisions amyemonitored in the

2003-04 season.

Total Nests/Unit Effort Per Division for Each Season.
Ningaloo Region 2002-2008.
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Figure 67: Total number of nests (adjusted for survey effortpréed per division, in each season
in the Ningaloo region between 2002 and 2008.
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The total level of turtle activities recorded in the §&foo region per week is shown
in Figure 68. In general the highest level of marine tuatlavity is experienced
around the 8 to the 11" of January. Turtle activity patterns have been sinuizr
the past few seasons.

Turtle Activities Recorded Per Week/Unit Effort For Each
Season. Ningaloo Region 2002-2008
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Figure 68:  Total number of turtle activities (adjusted for suredfprt) recorded per week, in each
season in the Ningaloo region between 2002 and 2008.

Throughout the Ningaloo region green and loggerhead tyridekd minantly nested in
the zone between the edge of the vegetation and dee dfathe foredune (average
53.5% and 47.4% respectively over the six seasons), followegtebgone between
the high water mark and the edge of the vegetation (@&e8&.5% and 38.8%
respectively over the six seasons) (Figure 69 and Figure H&yksbill turtles
predominantly nested in the zone between the high watde amal the edge of the
vegetation (average 51.9% over the six seasons) followed Imoties between the
edge of the vegetation and the base of the foredune av@@2% over the six
seasons) (Figure 71).

Percentage Comparison of Green Turtle Nesting
Position. Ningaloo Region 2002-2008
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Figure 69: Percentage comparison of the nesting position of gte#ag, for each season in the
Ningaloo region between 2002 and 2008.
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Percentage Comparison of Loggerhead Turtle
Nesting Position. Ningaloo Region 2002-2008
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Figure 70: Percentage comparison of the nesting position of loggdrhugtles, for each season
in the Ningaloo region between 2002 and 2008.

Percentage Comparison of Hawksbill Turtle Nesting
Position. Ningaloo Region 2002-2008
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Figure 71: Percentage comparison of the nesting position of hawitstiles, for each season in
the Ningaloo region between 2002 and 2008.

A total of 584 nests have been recorded as damaged duringTtemsnitoring
seasons between 2002 and 2008. The majority of these werded in the 2003-04
and 2007-08 seasons with 179 and 159 damaged nests recorded resgé&aguedy
72). Figure 73 shows that the percentage of nests recosd#ah@mged has remained
under the sustainable level of disturbance since the 2004-€&nsea

In total the primary causes of nest damage have beendegt as foxes and ghost
crabs with 38.6% and 25.8% of the total level of damagibatitd to foxes and ghost
crabs respectively between 2002 and 2008 (Figure 74). Over thbnegsseasons the
proportion of damage attributed to ghost crabs has incredsist the level attributed
to foxes has decreased.
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Number of Disturbed Nests/Unit Effort For
Each Season, Ningaloo Region 2002-2008
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Figure 72: Number of disturbed nests (adjusted for survey effortspason in the Ningaloo

region between 2002 and 2008.

Level of Disturbance as a Percentage of Total
Nests per Season. Ningaloo Region 2002-2008
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Figure 73: Percentage of nests recorded to be disturbed per sedberNimgaloo region
between 2002 and 2008.
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Percentage Comparison of Nest Damage Cause per Season.
Ningaloo Region 2002-2008.
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Figure 74: Percentage comparison of the cause of nest disturlaneach season in the

Ningaloo region between 2002 and 2008.

3.1.6.1 North West Cape division

Since the commencement of the NTP a total of 19843 maritle nests and 50034
false crawls have been recorded in the North West Casgod during the six NTP
monitoring seasons. The level of turtle nesting decreasweebn 2003 and 2005 but
has continued to increase since then (Figure 75). Nestiatg leecorded in the 2007-
08 season are higher than those recorded in any previtlesnsting season, with an
increase of 14% nests/unit effort since the 2006-07 seasoa dlbe number of false
crawls/unit effort has decreased by 9% since the 2006-07 season

Total Turtle Activities Per Unit Effort For Each
Season. North West Cape Division 2002-2008.
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Figure 75: Numbers of nests, false crawls and total turtleveiets recorded per season (adjusted

for survey effort) in the North West Cape divisionviieen 2002 and 2008.
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Estimating turtle numbers

The number of nesting female turtles in the North V@zgie division within the turtle
nesting season has been estimated for the last $&sddsons in the following way:

Assumptions:

* For each season the numbers of turtle nests recordeddetermined for the
period of £ December — 28 February and then used to estimate nestifg
female turtle numbers.

* Itis assumed that 78.5% of the total number of nestgli@moughout a season
is recorded by NTP volunteers in the period between Thef December and
the 28th February, based on estimates calculated 20@&-06 NTP Annual
Report.

* It is assumed that on average each female turtle prodheedollowing
number of nests per season, according to species: tgréens produce ~ 2.93,
loggerhead turtles produce ~3.49, and hawksbill turtles producé4~n2sts
per season (Lutz and Musick 1997).

The following formula was used to determine the bestaséis possible based on thg
assumptions above. In the future these estimates masebewed as work is
completed on turtle population statistics and extrap@atiedelling.

Formula:
1. Total number of nests recorded between thef December and the
28" of February: 0.785 =x (wherex = estimated total number of
nests over whole nesting season)

2. X+ average number of clutches laid per species in one season
estimated number of turtles nesting in season

3. Adjust for error using the standard deviation and sampéusied to
determine the number of clutches laid per species as providedz
and Musick 1997.

For example, the estimated number of nesting femaéngtetles in the North West
Cape division in the 2007-08 season was calculated in libeviiog way:

 Nests recorded: 5190
« Estimated total number of nests laid in the season: bAYB5 = 6611.465
» Estimated number of female nesting turtles: 6611.465 / 2.93 = 2256

Results:

During the 2007-08 season 2256 green, 87 loggerhead and 54 hawksbél thertiads
are estimated to have nested in the North West Cap&adiviThis marks a general
increase in turtle numbers since previous seasons, withexibeption of the
loggerhead turtle for which numbers declined in the 2006-07 selsbrhave
increased since (Figure 76 a-c).
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Figure 76:
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Figure 77 shows the weekly nesting activity recorded irNitveh West Cape division
per season, adjusted for survey effort. The times ak pgesting activity have
remained fairly constant throughout the seasons. Thegiesdsting during the 2006-
07 season was recorded during the 22-8BDecember. Nesting peaks for all other
seasons were recorded between tharil 18' of January.

Marine Turtle Nesting Peaks per Season. North West Cape
Division 2002-2008.
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Figure 77: Nesting numbers recorded per week (adjusted for survest)edhd peak nesting

activity per season in the North West Cape division betvD02 and 2008.

According to the data collected during all seasons betwa&©2 and 2008 the
majority of turtle nests in the North West Cape divisltave been recorded in the
Mauritius — Jacobsz Sth (2813) and Jacobsz Sth — Wobiri (2613¢didns in the
Hunters section. However the highest total densityestsihas been recorded in the
Five Mile — Five Mile North subsection and the Graveyaseistion. This trend has
been consistent throughout all seasons, as shown in

Figure 78.
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Marine Turtle Nesting Density/Unit Effort per Subsection and
by Season. North West Cape Division 2002-2008.
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Figure 78: Nesting density/unit effort recorded per subsection foh a@ason in the North West

Cape division between 2002 and 2008.

Green turtles have consistently been responsible éomégority of nests recorded in
the North West Cape division, having produced between 75%9%¥dof the nests
each season (Figure 79). Since the commencement of The Idggerhead and
hawksbill turtles have been recorded to nest in lowenbers in this division.

Percentage Comparison of Nesting Turtle Species
per Season. North West Cape Division 2002-2008.
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Figure 79: Percentage comparison of nesting marine turtle speciegason in the North West

Cape division between 2002 and 2008.

Using the data collected in the North West Cape dinisiaring all seasons of the
NTP the overall (and average) nesting ratio is 0.40 nesach false crawl produced.
Figure 80 shows the nesting success rates recorded fotuetelspecies per season
in the North West Cape. The green turtle nesting sucegss recorded for all NTP
seasons average at 27.2% and are consistently loweththawresting success rates of
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loggerhead and hawksbill turtles, which average at 42.1% and 4esf3éctively.
The success rates for green, loggerhead and hawksbill tditEsate between
seasons and have a range of 11%, 18% and 13% respectively.

Average Marine Turtle Nesting Success. North West
Cape Division 2002-2008.
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Figure 80: Average nesting success for green, loggerhead and h#iviletl#s per season in the
North West Cape division between 2002 and 2008.

The number of fox and dog prints recorded on the Northt Wape subsections has
increased since the 2004-05 season, according to the pradsecet data recorded
throughout the seasons (Figure 81). The majority of timsp(61%) were recorded as
fox prints but due to the difficulty in distinguishing betwege prints both types have
been grouped together.

The level of predation attributed to foxes and dogs hes less variable and remains
low (Figure 82). However this has also increased duringnteseasons.

Figure 83 shows the level of presence of foxes and dogs aumglagnaged nests in
comparison to damaged nests, according to prints recordeah w&itbm radius of
nests. Throughout all seasons the majority of prirdsewecorded near undamaged
nests.

Fox and Dog Presence/Unit Effort per Season.
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Figure 81: The level of presence of foxes and dogs (adjusted for\seffat) per season in the

North West Cape division between 2002 and 2008.
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Figure 82: The level of predation attributed to foxes and dogs (adjdstezlirvey effort), per

season, in the North West Cape division between 2002 and 2008.
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Figure 83: The level of presence of foxes and dogs (adjusted foryseffart) within a 5m

radius of undamaged nests compared to damaged nests,qoer isele North West
Cape division between 2002 and 2008.

3.1.6.2 Bundera division

Since the commencement of the NTP a total of 2749 maunlke nests and 2866
false crawls have been recorded in the Bundera divisionng the six NTP
monitoring seasons. The level of turtle nesting hastuated between seasons,
decreasing between 2003 and 2005 and then again in the 2006-07(5&ps@n84).
Similar trends are exhibited between the patternsuatuhtion over the seasons for
nesting and false crawls.

NTP Annual Report 2007-08, padpg4



Total Turtle Activities Per Unit Effort For Each
Season. Bundera Division 2002-2008.
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Figure 84: Numbers of nests, false crawls and total turtleveiets recorded per season (adjusted

for survey effort) in the Bundera division between 200@ 2008.

Figure 85 shows the weekly nesting activity recorded inBhiedera division per
season, adjusted for survey effort. The times of pesdting activity have varied
extensively between seasons. Trend lines suggest the peeig nese of turtles at
Bundera occurred before the monitoring season commemdbd 2002-03 and 2007-
08 seasons. In contrast peak nesting occurred at diffeesits between the 15f
December and the Tf January for the seasons between 2003 and 2007.
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Figure 85: Nesting numbers recorded per week (adjusted for survest)edhd peak nesting

activity per season in the Bundera division between 2002@08l

Loggerhead turtles have consistently been responsiblehtormajority of nests
recorded in the Bundera division, having produced between #8%226 of the nests
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each season (Figure 86). Since the commencement dfTtRegreen and hawkshbill
turtles have been recorded to nest in lower numbers idithsson.

Percentage Comparison of Nesting Turtle Species
per Season. Bundera Division 2002-2008.
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Figure 86: Percentage comparison of nesting marine turtle speciesason in the Bundera
division between 2002 and 2008.

Using the data collected in the Bundera division durings@disons of the NTP the
overall (and average) nesting ratio is 0.96 nests to edsd ¢rawl produced. Figure
87 shows the nesting success rates recorded for eaehspeties per season in the
Bundera division. The green turtle nesting success ratesded for all NTP seasons
average at 36.1% and, with the exception of the 2003-04 shaserbeen generally
lower than the nesting success rates of loggerhead amkisii#i turtles, which
average at 51.1% and 56.2% respectively. The success ratgedar loggerhead and
hawksbill turtles fluctuate between seasons and havege @M1%, 15% and 45%
respectively.

Average Marine Turtle Nesting Success. Bundera
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80

a 70 -
S
o 60 -
U:; /—_\ Average green
o 50 A P turtle nesting
S success
2 S 40 1
g Average
o 30 1 loggerhead turtle
2 20 4 nesting success
2 10 A AverageT
< haw ksbill turtle

0 ‘ ‘ ‘ ‘ ‘ nesting success

2002-03 2003-04 2004-05 2005-06 2006-07 2007-08
Season
Figure 87: Average nesting success for green, loggerhead and h#iviletl#s per season in the

Bundera division between 2002 and 2008.
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The number of fox and dog prints recorded on the Bunddraestions steadily
declined between 2002 and 2005, but have continued to incrieasetl®e 2005-06
season, according to the presence/absence data receiglee 88). The majority of
the prints (87%) were recorded as fox prints but due toitheutty in distinguishing
between the prints both types have been grouped together.

The level of predation attributed to foxes and dogs hasndectiteeply between 2002
and 2004 and has remained low since (Figure 89).

Figure 90 shows the level of presence of foxes and dogs aumglagnaged nests in
comparison to damaged nests, according to prints recordech &itbim radius of
nests. In the 2002-03 and 2003-04 seasons the majority of wenesrecorded near
damaged nests but in all other seasons fox and dog priephanarily been sighted
in the vicinity of undamaged nests.

Fox and Dog Presence/Unit Effort per
Season. Bundera Division 2002-2008
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Figure 88: The level of presence of foxes and dogs (adjusted foryseffat) per season in the
Bundera division between 2002 and 2008.

Fox/Dog Predation/Unit Effort, Bundera
Division 2002 - 2008.
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Figure 89: The level of predation attributed to foxes and dogs (adjdstezlirvey effort), per
season in the Bundera division between 2002 and 2008.
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Number of Fox/Dog Tracks Recorded Within a 5m
Radius of Nests/Unit Effort per Season, Bundera
Division 2002-2008
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Figure 90: The level of presence of foxes and dogs (adjusted foryseffat) within a 5m
radius of undamaged nests compared to damaged nests,oer iseiie Bundera
division between 2002 and 2008.

3.1.6.3 Coral Bay division

Since the commencement of the NTP a total of 413 méuitle nests and 354 false
crawls have been recorded in the Coral Bay divisionnduttie six NTP monitoring
seasons. The level of turtle nesting decreased in the 2004€&ndeut has continued
to increase since then (Figure 91). Nesting levels recondéd 2007-08 season are
higher than those recorded in any previous turtle nestagpse with an increase of
49% nests/unit effort since the 2006-07 season alone. The nofrfaése crawls/unit
effort has increased by 30% since the 2006-07 season.

Total Turtle Activities Per Unit Effort For Each
Season. Coral Bay Division 2002-2008.
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Figure 91: Numbers of nests, false crawls and total turtleveiets recorded per season (adjusted

for survey effort) in the Coral Bay division betwe2002 and 2008.

Figure 92 shows the weekly nesting activity recorded inGbeal Bay division per
season, adjusted for survey effort. The times of pesking activity have remained
fairly constant throughout the seasons, generally occurbetween the 9 of
December and the f1of January. In the 2005-06 season less nesting activity was
recorded and the peak level of nesting was recorded arour@f-tt@” December.
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According to the trendline the peak of nesting actiity the 2002-03 season
occurred prior to the commencement of monitoring.

Marine Turtle Nesting Peaks per Season. Coral Bay Division
2002-2008.
1.6
E==1 2002-03
1.4 B 2003-04
1.2 1 2004-05
9 1 =3 2005-06
@
- . 2006-07
S 081 ' |
5 il : = 2007-08
i I o
< IIP. | (2002 03)
o+ IR —
i Iy 0 B |U|II| I (2003-04)
0.2 - iy ” ly.
. (2004-05)
0. ] il | | NS Poly.
N QD (] Q AN S0 X 0 0 I(D%?OS_OG)
OO O o X X — Poly.
éo éo éo OQ: OQ; OQ; OQ; N be- 5’0— 5’0— (<‘2: (<Q; (<Q; QQ; (<Q; ’bso
SRS N N SSP PR PN (2006-07)
éo éO éo OQ'Q OQ;C" OQ:C' OQ:C" QQ’ 3@9 B’DQ Sb'(\ bsbg\ Qé'o Qélo Qélo Qé:o c"(\' (200.7—08)
2 e Pt PV o ot @
N
Week
Figure 92: Nesting numbers recorded per week and peak nestingaptviseason in the Coral

Bay division between 2002 and 2008.

Loggerhead turtles have consistently been responsiblehtormajority of nests
recorded in the Coral Bay division, having produced betvda@n and 79% of the
nests each season (Figure 93). Generally hawksbill tantéethe second most active
species in the area, followed by green turtles.

Percentage Comparison of Nesting Turtle Species
per Season. Coral Bay Division 2002-2008.
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Figure 93: Percentage comparison of nesting marine turtle speciesason in the Coral Bay
division between 2002 and 2008.
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Using the data collected in the Coral Bay division durilhgeasons of the NTP the
overall (and average) nesting ratio is 1.16 nests to fadsdh crawl produced. Figure
94 shows the average nesting success rates recordedHduekecspecies per season
in Coral Bay. The green turtle nesting success ratesded for all NTP seasons
average at 35.0% and are consistently lower than thengesuccess rates of
loggerhead and hawksbill turtles, which average at 52.7% and 6&3%ctively.
The success rates for green, loggerhead and hawksbill tditEsate between
seasons and have a range of 37%, 22% and 45% respectively.

Average Marine Turtle Nesting Success. Coral Bay
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Figure 94: Average nesting success for green, loggerhead and h#iviletl#s per season in the

Coral Bay division between 2002 and 2008.

The number of fox and dog prints recorded on the Corgl d8dbsections steeply
increased in the 2005-06 season, but has decreased in easo1ss according to the
presence/absence data recorded (Figure 95). The majotihe girints (75%) were
recorded as fox prints but due to the difficulty in chigtiishing between the prints
both types have been grouped together.

The level of predation attributed to foxes and dogs has beeh less variable as it
has remained very low, with maximums of 10 and 8 nestsrded to be damaged in
the 2002-03 and 2006-07 seasons respectively (Figure 96).

Figure 97 shows the level of presence of foxes and dogs aumglagnaged nests in
comparison to damaged nests, according to prints recordeah w&itbm radius of
nests. In the 2002-03 and 2006-07 seasons the majority of wanésseen within 5m
of damaged nests but in all other seasons fox and dots prave primarily been
sighted in the vicinity of undamaged nests.
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Fox and Dog Presence/Unit Effort per Season.
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Figure 95: The level of presence of foxes and dogs (adjusted foryseffat) per season in the
Coral Bay division between 2002 and 2008.
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Figure 96: The level of predation attributed to foxes and dogs (adjdstezlirvey effort), per

season in the Coral Bay division between 2002 and 2008.
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Figure 97: The level of presence of foxes and dogs (adjusted foryseffart) within a 5m

radius of undamaged nests compared to damaged nests,oer iseiie Bundera
division between 2002 and 2008.
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3.1.6.4 Other divisions

The spatial extent of monitoring activities has variegrothe turtle monitoring
seasons as knowledge has been gained on areas of foctiseaictiuity. A full list of
all subsections monitored at some stage in the NTRoiadad in Table 9, Appendix
10.2.

In the 2007-08 season areas known to experience lowds lefvaurtle activity were
not monitored; this includes the entire Cape Range, Wars@t@gon and Gnaraloo
divisions and certain subsections of the North West CBpadera and Coral Bay
divisions. The subsections that were monitored this seasolisted in Section 2.3.1:
Monitored sections. The Cape Range, Waroora and Gnadalsons were only
monitored in the 2003-04 season thus these divisions wibb@oéported on.

3.2 Tagged turtles resighted

During the 2007-08 NTP season seven tagged turtles weredsiditing morning
monitoring activities, all of which occurred in the NoiYest Cape division. The
details of these sightings are provided in Table 7.
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3.3 Volunteer participation

During the 2007-08 NTP season a total of 106 volunteers parédirathe program
and contributed 7592 hours of their time. Therefore volurgertribution equates to
a monetary value of $151840 if the volunteers were paidateaf $20 per hour. The
contributions of the team leaders and the local, mgiand external volunteers are
provided in Table 8.

Throughout the season volunteers participated in fleving activities:

* ‘Turtle tracking’ — i.e. monitoring the beaches

» Assisting with turtle rescues

* Filling out mortality and tagged turtle resighting reports

» Data entry

» Data checking

* Remote camping at Bungelup camp in the Bundera division
* Regular social events

* Leadership and organizational duties (team leaders) and

* Field methodology trainers and assessors.

Table 8:  Volunteer contributions to the Ningaloo Turtle Prognamavided during the 2007-08
nesting season.

Volunteer
Volunteers No. Volunteers Hours Days Hoursat

$20 p/hr
Local 35 1409.5 355 $28,190
Coral Bay 17 196 104 $3,920
Internship 4 2405.5 256 $48,110
Visiting 2 51.5 14 $1,030
Group 1 11 788.5 187 $15,770
Group 2 13 1034 239 $20,680
Group 3 12 861.5 195 $17,230
Group 4 12 8455 199 $16,910
Total 106 7592 1549 $151,840

3.3.1 Volunteer numbets

In comparing volunteer numbers over past seasons iiderg that numbers have
steadily increased over the years, with a slight @sereluring the 2007-08 season
(Figure 98). This decrease since the 2006-07 season can betediitio the NTP not
running the Jurabi Turtle Centre, the Jane’s Bay camp notatipge and the
volunteer numbers being utilized more efficiently fasrmng monitoring this season
in comparison to the 2006-07 season.
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Ningaloo Turtle Program Volunteer Numbers
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Figure 98: Volunteer participant numbers over the six seasons oatperin the Ningaloo
Turtle Program.

3.3.2 Volunteer demographics

Ningaloo Turtle Program volunteers originated from wasidocations throughout
Western Australia, Victoria, New South Whales andNbethern Territory, as well as
the UK, USA, Denmark, Taiwan and Hong Kong (Figure 99)th@f106 registered
volunteers 33% were local residents of Exmouth, 16% wesielents of Coral Bay,
40% were external volunteers from Western Australiay@re from other regions of
Australia and the remaining 5% were from other arealseoivorld.

The majority of volunteers participating in the 2007-08 NsERson were under the
age of 30 (60%). The percentage comparison of volunteerisagesvided in Figure
100. The greatest number of volunteers belonged to the 2leaB®Id age bracket,
followed by the 31 — 40 year old and under 20 years old agedbsagaith 45, 20 and
17 volunteers respectively. The least volunteers wergamed in the highest age
bracket, with five volunteers being over the age of 60.

Ningaloo Turtle Program Volunteer Origin, 2007-
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Figure 99 Volunteer participant origin over the 2007-08 season in thgdibo Turtle Program.
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Percentage Comparison of Volunteer Ages, NTP
Participants 2007-08
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Figure 100: Percentage comparison of ages of Ningaloo turtle progchmmteers involved in the
2007-08 NTP season.

3.3.3 Volunteer hours

Since the commencement of the Ningaloo Turtle Progratha 2002-03 season the
number of hours contributed by volunteers has graduallgased until the 2006-07
season when the total volunteer hours almost doubled #wecprevious season, and
then decreased again during the 2007-08 season (Figure 101). Thisseleicrea
volunteer hours can be attributed to the NTP not opgrafi C, and the remote camp
at Jane’s Bay not operating.

Ningaloo Turtle Program Volunteer Hours
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Figure 101: Volunteer participant hours contributed over the sixaeaef operation in the

Ningaloo Turtle Program.
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4.0 DISCUSSION

4.1 Turtle activity data

Green, loggerhead and hawksbill turtles were found to indarge numbers in the
North West Cape and Bundera divisions of the Ningaloo mediower numbers of all
turtle species were recorded in the Coral Bay dividitowever it must be noted that
the North West Cape division was monitored for 39 daysentban the Bundera
division and 41 days more than the Coral Bay divisibn.addition, different
monitoring techniques were utilized at Coral Bay and the giiey weather
conditions of the area may differ to that of theeothreas. At Coral Bay volunteers
monitor the beaches using all terrain vehicles (ATVsjunteers monitor the North
West Cape and Bundera divisions on foot. In additiomalCBay beaches often
experience strong winds which make the turtle tracks wiadatland harder to
notice. Therefore it can be assumed that turtleksragere more easily missed
considering volunteers travelled at higher speeds on Aliwde tracks may have
been wind-blown and several days throughout the seas@netmonitored.

The green turtleGhelonia mydashas one genetic stock in Western Australia, which
is known to nest between the Lacepede Islands andNitgaloo coast (Limpus
2002). This green turtle population is one of the largetstarworld. During the 2007-
08 season green turtles were recorded to nest betweRoteWest Cape and Coral
Bay in all subsections monitored, with the highest daane in the North West Cape
division. Nesting was recorded throughout the period bet\Bseember 12007 and
the 28" February 2008.

Loggerhead turtlesQaretta carettq nest between Dirk Hartog Island and Varanus
Island in Western Australia amongst a single genetickstwhich is the third largest
stock in the world (Limpus 2002). This season loggerhead sustéxe recorded to
nest in all subsections of the North West Cape, BundedaCoral Bay divisions.
However the highest abundance of total loggerhead tutiilgt@es was recorded in
the Bundera division, even though this division was moedtdor 39 days less than
the North West Cape division. The nesting distributdithis species appears to be
focused in a more southerly region of the Ningaloo tcaad their nesting distribution
ranges further south in comparison to the other species.

Hawksbill turtles Eretmochelys imbrica)ahave one genetic stock in Western
Australia which nests centrally on the Dampier Arclage (Limpus 2002).
Hawksbill turtle activities were recorded in all divisiom®nitored in the Ningaloo
region, but the highest abundance was recorded indhé& Mest Cape division.

Overall the greatest abundance of turtle activity wasrded in the North West Cape
division but this can be primarily attributed to the highuadance of green turtle
activities, which were most abundant in this region. @Vethe majority of turtle
activities are undertaken by green turtles in the Ningalegion, followed by
loggerhead and then hawksbill turtles. Minimal activitiesevundertaken by flatback
turtles as they primarily nest further north, in théb&a region (Eckert and Eckert
1993). Monitoring was conducted over a longer period in thehN@rest Cape
division. However, this in consideration, the greenldéud the most abundant marine
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turtle species in Western Australia (Eckert and Eckert 189Bice 1994) and is
known to be the predominant species to nest along theenorleaches of the Jurabi
coast (Waayers 2003); therefore the trends recordedeinNthgaloo region are
consistent with this.

Loggerhead turtles were the most abundant species tanndsge Bundera division.
This species has a lower southerly distribution thaemturtles and is therefore more
abundant in the Bundera division in comparison to thetiN@fest Cape division.
Hawksbill turtles are present in lower numbers thandtier two species in all
divisions as they are critically endangered species.ni@iisbe partly attributed to the
extensive harvest of hawksbill turtles in the late 1800’y d®00’s and the period
between 1950 and 1991 as they were targeted for their scalake ‘tortoise shell’
(Limpus 2002).

4.1.1 North West Cape division

Green, loggerhead and hawksbill turtles nest regularly inNbgh West Cape
division. The three species have been recorded to nds srea for six consecutive
seasons to date. Nesting by the flatback turtle hashalso reported anecdotally on a
few occasions. Flatback turtles nest further northgatbe Pilbara coast.

The data produced during the 2007-08 season indicated that the radmiodayreen
turtles greatly exceeded that of loggerhead and hawksbillgurtithe North West
Cape division.

The highest abundance of nests were located in thehkmme between the edge of
the vegetation to the base of the foredune (E zonkwied by the zone between the
high water mark and the edge of the vegetation (H zor&3. i$ attributed to the
nesting pattern of green turtles, the predominant specthe area, which were most
abundant in these zones. Loggerhead and hawksbill tietlded to nest lower on the
beach, with the H zone being the most common zondghfem to nest in. It is a
potential characteristic of loggerhead and hawksbill sitdenest lower on the beach
than green turtles.

The lowest abundance of nests were located withimtleetidal beach zone between
the waters edge and the high tide mark (I zone), andehehlzone from the base of
the foredune and beyond (in a landwards direction) (D)zdres can be explained
by factors that influence the selection of nest sitéhe nest is placed close to the
ocean (I zone) there is a risk that the nest wilimeedated and eggs will be lost to
erosion; if the nest is placed further inland (D zonejédla higher risk of desiccation,
predation on nesting adult females, eggs and hatchlingshatobling disorientation
(Wood and Bjorndal 1999; Kamel and Mrosovsky 2005). Nest sslection by
female turtles is non-random and is especially impbrtansidering no parental care
is exhibited (Kamel and Mrosovsky 2005). Females chooss onesthe basis of a
trade-off between the maximization of their own survasad the maximization of the
fitness of their offspring (Spencer 2002).

The number of false crawls consistently exceeded thdauof nests produced in the

North West Cape division. The overall best ratio a¢fte¢o false crawls was produced
at start and the end of the season, with a drop in itiélerof the season. This can be
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primarily attributed to the activities of the green ®&stl However an increase in
nesting success was calculated for all three tugileciss in the final week of
monitoring.

False crawls are recorded when either the turtle emeanm attempts to dig a primary
body pit; or when the turtle emerges and heads badketavater without digging at
all. In the latter case this kind of activity can atsoproduced when a turtle is resting
on the beach. During the mating period an abundance & tueles wait to mate
with female turtles in the shallow waters surrounding ngdteaches. Female turtles
are often observed resting on the beach near to hbee.sHowever, these two
activities cannot be distinguished by the observatiotheftracks alone so both are
recorded as false crawls. The mating period overlapsthgtheginning of the nesting
season and many female turtles were observed to begrestithe beaches during
December. Therefore it is possible that more falswlsravere produced during this
period, leading to a lower nesting success ratio thanldvotherwise have been
recorded. If this was the case the highest nesting ssieeeuld occur at the start of
the season. The high success rate at the end of tlueseag also be attributed to the
lower number of false crawls during this period, due toltheer level of resting
turtles outside of the peak mating season.

Overall the nesting success rates were higher for Halvksd loggerhead turtles in
comparison to that of green turtles. In the past hawksipiles have been observed to
appear unaffected by human or natural disturbance in therityapf situations
(Kamel and Mrosovsky 2005). Therefore it is possible Haatksbill turtles are less
likely to produce false crawls than green turtles. Furtbeengreen turtles have been
reported to be more susceptible to disturbance than loggetnnetes (Waayers n.d.).
More research is required to confirm if this is the casé¢he North West Cape
division. It must also be noted that hawksbill nestimgcsss rates were more variable
because less data was available.

The majority of nests damaged in the North West Cayisiain were reported to be
damaged by ghost crab®dypodespp.). These crabs are in high abundance on all
beaches within the division and are responsible fordg@edation of many nests.
There were numerous reports of crab tunnels being presém immediate vicinity
of the egg chambers of nests, as the crabs were tgrgbéneggs. The crabs also
predate hatchling turtles in some cases. The highest nuwbdanaged nests were
located in the Jacobsz — Wobiri and the Graveyards — Buisolsections. However
the greatest number of nests was located in the JaeoWszbiri subsection and the
Graveyards — Burrows subsection had one of the highest idengit turtle nests.
Therefore the higher presence of nests provides an indreppertunity for predation
to occur on those subsections and suggests that densityddep@est predation may
be occurring. Fox and dog prints were also most commagityesl on the Jacobsz sth
— Wobiri and the Graveyards — Burrows subsections. Howéxeprints sighted on
the beaches were not usually located within a 5m radidarmaged nests and foxes
were not attributed to be the cause of nest damage incaees.

Dogs were the most common potential predator to be grestm a 5m radius of all

nests, according to the recorded sightings of poteptedator prints in the North
West Cape division. Fox, human and ghost crab priete the next most common. It
is likely that dog prints were most common due to thasgmee of people who take
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their dogs to the beach. However it must be notedghast crab, cat and vehicle
tracks were only recorded around damaged nests whereas akogdhuiman and

goanna prints were recorded within a 5m radii of all s:1€Bherefore the number of
ghost crab prints around nests is underestimated, aslity rghost crab tracks are
most likely to be seen within a 5m radius of almostrgvaest due to the high
abundance of the crabs on the nesting beaches.

Human prints were most commonly sighted on the Huntekauritius subsection
followed by the Jacobsz sth — Wobiri subsection. The étsnt Mauritius subsection
is located adjacent to the Jurabi Turtle Centre (JT@itle education and interaction
tours were operated at JTC three nights a week during the 200@+0@®ring season.
This included scouting the beach for turtles, in accordaritethe Turtle Watchers
Code of Conduct, in order to observe the nesting prodéssefore a number of
human prints on the Hunters — Mauritius subsectionilely to be attributed to JTC
activities. The Jacobsz sth — Wobiri subsection was alcommon place for turtle
self-guided observers to go and scout for nesting tusdeause it is easily accessible
and well known for turtle activities. This included NTP niers, who were offered
tours by the Volunteer Coordinator or the Team Leaderssereral occasions
throughout the season. In addition, training for the EA&ccredited turtle tour
guiding course was conducted on the Jacobsz sth — Wolbggstion.

4.1.2 Bundera division

The Bungelup section has been identified as a signifioggierhead turtle rookery;
loggerhead turtles were found to frequent the beaches nwadhiiarthe Bundera
division during the 2007-08 season. Green and hawksbill tumdsted in lower
numbers. The level of total turtle nesting gradually deeck#sroughout the season,
whilst the number of false crawls fell, rose again dmeahtdeclined towards the end of
the season. The highest number of nests and the highester of total turtle
activities were recorded in the first week of monitoriad(— 17" December 2007).
This indicates that the peak of activity was at the stfathe season and the beginning
of the nesting season may have been missed. The mngitseason at Bundera
commences two weeks after the North West Cape and Bayanmonitoring seasons
because it is not feasible to begin earlier due tartheing and induction of the camp
ground team leader and the organization of camp set-up proseHateccur during
this period.

Loggerhead turtles are the predominant species in the Buthgesian, producing the
majority of nests constantly throughout the seasmwever the percentage of green
turtle nests rose slightly near to the end of the seaBois can be attributed to the
decline in loggerhead turtle nests during this period. It is plestiat the loggerhead
turtle nesting season commenced and finished earlierttia of the green turtles.
Both loggerhead and green turtle activities peaked betweeB"tand the 1% of
January 2008, however it is not known what factors mag dfluenced this.

The highest level of turtle activity was recorded i tBungelup Sth — Rollys
subsection, which was also the area where green tathldtias were focused and the
highest nesting density of green turtles occurred. Howéwver was the longest
subsection; the overall highest nesting density was dedoin the Bungelup Nth —
Bungelup Sth subsection. Hence the highest nesting demaiyrecorded in the
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middle subsection of the division, alike to the densibgevved in the North West
Cape division. This trend can be attributed to the aetsvibf the loggerhead turtles,
which were most dense in this subsection. Hawksbillgumimbers were consistently
low in all subsections but nesting was densest in the Bumgéth — Neils Nth
subsection. Therefore the highest nesting density fur g@ecies occurred in separate
subsections.

Alike to the North West Cape division, the greateshber of nests in the Bundera
division was laid in the beach zone between the vegatéitie and the base of the
foredune (E). This was true for all three turtle spediés. next most common beach
zone was landwards of the base of the foredunes ([@jré@n turtles and between the
high water mark and the edge of the vegetation line H)ofgygerhead and hawksbill
turtles. Therefore this is consistent with the appatesmd that loggerhead and
hawksbill turtles have a higher tendency than green suidlenest in the lower beach
zones. Unknown turtle species activities were mostnddot in the H and |
(intertidal) zones but this can be attributed to the intglid identify tracks that had
been washed away in many of these cases. In totabwest number of nests were
located in the | zone, which reiterates the tendem¢yrtes to avoid this zone due to
the risk of eggs being inundated by the tide and lost tsierpand the increased
difficulty for hatchlings to emerge from the nest ietwsand (Wood and Bjorndal
1999; Kamel and Mrosovsky 2005). The D zone was not heaviylated with nests
but in several areas of the Bundera subsections the Dvwam@cated quite far back
from the high tide line. Therefore in these areasetinesly have been adequate habitat
in the lower beach zones to avoid the greater risk sfcdation and predation
associated with the D zone (Wood and Bjorndal 1999; KanteMaosovsky 2005).

The number of false crawls did not always exceed thmber of nests produced in
the Bundera region. This is dissimilar to the res@t®rded for the North West Cape
division. The highest ratio of nests to false crawés wecorded in the middle of the
season when the number of nests produced exceeded twingntber of false crawls
produced. This was at a period when both loggerhead and greew reesicess rates
were at their highest. The nesting success rate ofdialviurtles fluctuated a lot (O-
100%) but can be attributed to the low level of hawksbitle activity throughout the
season (i.e. — No nests were produced during certain weekkismebuld result in a
0% nesting success rate; a 100% success rate could ogmirohe nest and no false
crawls were produced).

The majority of damaged nests were located in the Bungdhlup- Bungelup Nth

subsection thus coinciding with the greatest nesting dengftich is suggestive of
density-dependant nest predation. This theory is further sigopby the observation
that the highest total number of potential predator traiged within a 5m radius of
nests was also located within the Bungelup Sth — BungelagiNtsection, indicating
that predators were in greater abundance in the arei@whsts were most abundant.

Ghost crabs@cypodespp.) were the most commonly identified cause of predation
and are most likely to be the most common predatadhemonitored beaches. The
beaches were littered with crab tunnels, some of wpeatetrated turtle nests. Fox
and ghost crab tracks were the most frequently recordeatjdtpredator tracks
within the Bundera division. However, it is likely thae number of ghost crab tracks
is in excess of the number recorded because ghost cckis tneere only recorded
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around damaged nests whereas dog, fox, human and goanna pritseeaded
within a 5m radius of all nests. Therefore the nunadfeyhost crab prints around nests
is underestimated, as in reality ghost crab tracksrargt likely to be seen within a
5m radius of several more nests due to the high abundditice crabs on the nesting
beaches.

Several fox prints were identified along the nesting beadut these were not usually
located within a 5m radius of damaged nests and no neses ngported to be
damaged by foxes. Fox and dog prints were most common #derigungelup Sth —
Rollys subsection but the number of fox prints excedadednumber of dog prints.
Due to the lack of people in the vicinity of the Bungelamote camp any dog prints
sighted in the Bundera region are assumed to be lsfildydogs such as dingos.

Due to the high level of isolation of the area any humants sighted within the
Bundera region are assumed to be from DEC staff alhohte®rs who participated in
satellite tagging of loggerhead turtles on the beacheseudj to the Bungelup remote
camp. Human prints were most commonly sighted withima&dius of nests on the
Bungelup Sth — Bungelup Nth subsection, closest to thep dacation. The tagging
operations required individuals to scout for nesting lolgged turtles, thus getting
within a close proximity to nests.

4.1.3 Coral Bay division

Low levels of turtle activity were recorded for greagderhead and hawksbill turtles
in the Coral Bay division throughout the 2007-08 season.nlingbers of nests and
false crawls remained consistently low throughout the oseag\ny weekly
fluctuations in the total turtle activities recorded canstiyobe attributed to the
inconsistency of monitoring in the area. Monitoring was camtducted on several
days, therefore the total number of turtle activitiesorded is assumed to be lower
than it would have been if monitoring had occurred on a demsiglaily basis
throughout the entirety of the season. The low numbrerg also be attributed to the
trend for nesting numbers to decrease in a southedgtdin.

The total number of nests consisted of relatively ewembers of green, loggerhead
and hawksbill turtle nests. However the percentage catigpo®f nesting species

fluctuated on a weekly basis. This again can be attridotéice low number of nests

produced each week (i.e. — if only one nest was recordadwiaek then the turtle

species that produced the nest would be responsible for 100 ésts produced in

the week). Therefore due to the small numbers of nesiduced a seasonal trend
cannot be assessed for turtle species in Coral Bay.

The total abundances of turtle activities for each sulmsewere fairly even, however
the nesting density recorded in the Batemans Sth — BateNtansubsection was
much lower than that of the Batemans Nth — Oyster Brglgesection due to the
shorter length of the latter subsection. This wasct®e for all three turtle species.
Therefore the nesting density was lower in the mastthern subsection, again
supporting the trend of nesting numbers to decrease irtlzeslyudirection.

The majority of nests produced by all three species oletwere recorded in the
beach zone between the edge of the vegetation Ishéhanbase of the foredune (E),
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followed by the zone between the high water mark an@dge of the vegetation line
(H). This was also the case in the North West Cape amdida divisions, therefore
supporting the trend that turtles avoid the D and | zonedaltiee lowered nesting
success caused by desiccation and predation, and inundattonsffor each zone
respectively (Wood and Bjorndal 1999; Kamel and Mroso2{356).

The nesting success of marine turtles was variableeirCtral Bay division. Unlike
records from the North West Cape division, records foonal Bay indicate that
more nests were produced than false crawls on sevarasions. During the second,
fifth and eighth weeks the number of nests produceddeable that of false crawls.
However nesting success rates were variable througheutseéason, constantly
fluctuating between 0 — 100% for each turtle species. Thibeattributed to the low
numbers of turtle activities recorded (i.e. - No nestsenmproduced during certain
weeks and this would result in a 0% nesting successadt@)% success rate could
occur if just one nest and no false crawls were produ@ad.to the low numbers of
turtles that nest in the Coral Bay division the imgssuccess is more indicative of the
success of individual turtles rather than an entirdetbreeding stock.

In total two nests were recorded as damaged in the CasabBision. These nests
were reported to be dug up by dogs in the Batemans Nth — @y&dge subsection.
This was the subsection with the highest density, thppating the trend of possible
density-dependant nest predation, which was also obsertied other divisions. It is
possible that in reality a higher number of old nestevaamaged because without
tracks leading to the nests it is harder to notice reagtsnest damage from a distance
on a moving vehicle (volunteers monitor the sectio®N's, driving along the high
tide line).

Relatively even numbers of fox and dog prints were recbidethe Coral Bay
division, in similar numbers for both subsections. Fdrtprwere not sighted around
either of the damaged nests. A minimal number of p@ileptedator tracks were
recorded within a 5m radius of nests. This may be partlytdube low density of
nests in the area, causing predators to concentrateteynasive food sources. Or
alternatively there may be a low abundance of preddtothe area. For example,
only one set of human tracks were recorded around nedtths can be credited to
the secluded properties of that section of coastlind) \ew numbers of humans
expected to frequent the area. However it must alsobsidered that the low total
number of nests means there is less opportunity to gigdator tracks, therefore the
number of predator tracks sighted in the Coral Bay aiwiss expected to be lower
than those of the North West Cape or Bundera divisions.

A 1080 baiting program was implemented at Batemans Bay iB0D2-03 season to
reduce fox predation on turtle nests and hatchlings (Deparwhéntvironment and
Conservation 2006). During the 2005-06 season no predation ecasled, therefore
the baiting was considered successful as less than 3%e ofests were depredated
(Department of Environment and Conservation 2006). During2@@-08 season
2.8% of nests were recorded to be predated, which isdsresi an acceptable level.
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4.1.4 Rescues and mortalities

Eleven turtles were rescued from rocky crevices andatidward side of large sand
dunes during the 2007-08 season. Nesting females can become wedptdaen
rocks on their way back to the water or unable to miagie wvay back over large sand
dunes due to exhaustion or disorientation. Turtles areillegpthus they are
ectothermic, sourcing heat from the external environm@antko and Eckert 2004).
Extended periods in the sun can lead to death through eximasid dehydration.
Therefore it is presumed that the rescued turtles would panished in the sun if they
were left unaided.

The highest number of rescues occurred in the Brooke —e@amals subsection,
where in most cases the turtles were rescued from shekp that occur along part of
the coastline within that subsection. The Graveyards — Bgrsubsection was the
site of two turtle rescues. These two subsections roftdege sand dunes which
turtles have needed rescuing from in the past. Turtleggalsstuck in rocks or behind
sand dunes in the two additional subsections and one iteqlered rescuing from a
separate subsection after it had become lost in theatk adjacent to the beach. Two
loggerhead turtles required rescuing in the Bundera dividien ey had partially
buried themselves in sand and become immobilized. It ikmoivn why these two
incidences occurred.

All turtle rescues performed in the North West Cape miaighis season involved
green turtles. There are a few possible reasons farttare is a higher abundance of
green turtles in the area and thus more chance of beeoming stranded rather than
another turtle species; green turtles were frequentlicewtto still be nesting or
returning to the water during morning monitoring activitiesereas loggerhead and
hawksbill turtles were generally not seen and therefogse not present to require
rescuing; and according to the data collected during éasos green turtles were
more likely to nest further back on the beach, thusvaree likely to become stuck
behind large sand dunes in the D zone.

Eighteen turtle mortalities were recorded during the 2007-88osg the majority of
which occurred at the Jacobsz Sth — Wobiri subsectiothisnarea most deceased
turtles were located behind large steep sand dunes, whetdeddown a long stretch
of beach. Several turtles had to be checked in this tar@gsess if they had to be
rescued, however only one rescue was required. The dddeades were primarily
adult females and are assumed to have wandered aloragdaisluring periods when
volunteers were not monitoring the beaches.

Six of the deceased turtles were reported to have washed tpe shore. A number
of factors may have caused their mortalities includinginaé predation or disease,
boat strikes, consumption of pollution and entanglemerishing gear. One of the
deceased turtles was reported to have been attacked lgrka astd another had
obvious injuries to the head, possibly caused by a bopeiko

During the 2007-08 season 11 turtle rescues were recorded inresonpa 40 in the
2005-06 season and 43 in the 2006-07 season; and 18 turtle montsditeesecorded
in comparison to 30 in the 2006-07 season. Therefore in cosopatd previous
seasons less turtles required rescuing and less megaligre recorded despite the
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fact that a greater number of turtle activities we@rded on the beaches monitored
in the North West Cape, Bundera and Coral Bay divisiBugher research would be
required to assess the reasons behind this.

4.1.5 Climatic events

In addition to the estimated loss of turtle nests dudrapical Cyclone Nicholas
(1144 — 1490 nests) it is likely that weather conditions aassat with Tropical
Cyclones Pancho, Melanie and Ophelia also detrimenttiéigtad turtle nests. Thus
the overall level of damage associated with climatengs is likely to have exceeded
the predicted 18.2 — 23.7% damage to the total nests recordethev@rason. This
demonstrates the susceptibility of marine turtles to ahsiressors and threats and
emphasizes the need to reduce nest losses and turtlalitiesr related to
anthropogenic related threats.

It is recommended that in future seasons the beachesssessed for likely levels of
nest damage after all big swell and storm surge conditibims will give a better
insight on the loss of turtle nests due to naturasstres.

4.1.6 Comparisons to previous seasons

Over the six seasons that monitoring has been undertakeéhe Ningaloo Turtle
Program the general trend has been an increase iot#h@umbers of nests and false
crawls recorded, with the exception of the 2003-04 and 2004-G®regaduring
which the numbers of all turtle activities declined. Timgy be attributed to climate
change related to El Nino Southern Oscillation (EN®&@¢nts which affect the
guantity and quality of food sources available to thedutEeding stock (Limpus et
al 2000; Limpus and Nicholas 1987 and Broderick et al 2001 citedodefick et al
2003). However, in order to assess long term trends arglzdef turtle populations
monitoring must be continued over a long term period (> Hisyebecause female
turtles skip breeding seasons and marine turtles areil@wy(Chaloupka and Limpus
2001; Balazs and Chaloupka 2004).

The green turtleGhelonia mydashas consistently been responsible for the majority
of turtle activities recorded in the Ningaloo region,otighout all seasons of
monitoring. The highest numbers of nests produced per unit B#fge been recorded
in the North West Cape and Bundera divisions throughdseakons. Green turtles
are the primary species that nest in the North WesteQlivision and loggerhead
turtles are the primary species that nest in the Bandeérision. Therefore this
suggests that the green turtle breeding stock is the labgestling stock of turtle
species to nest in the entire Ningaloo region.

In order to effectively manage the conservation ofimeaturtles in the natural
environment peak nesting times and areas of concentratiidtyaare useful
information to acquire. The data collected for eachsea$ monitoring;1 suggests that
the peak of turtle nesting activity generally occurs durfrey " — 11" of January.
Therefore during this time it is especially important iboplement management
strategies and undertake action to prevent turtle destedh One such example is the
ban that is placed on driving on beaches within the Ningisllaone Park during the
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turtle nesting season. This is particularly importaetause the collected data shows
that green, loggerhead and hawksbill turtles predominantly bets/een the high
water mark and the base of the dune system, which coinwitlle a popular zone for
4WD cars to drive on.

The time of peak nesting is also helpful to know igarels to reducing monitoring
effort. Using this information beaches can be monitoreconcentrated periods
which encapsulate both the peak time of nesting and awedaining the densest
turtle activity. Future endeavours of the Ningaloo TurtlegPam include reducing
monitoring effort and extrapolating additional data usipgedictive modelling

techniques.

Patterns of nest disturbance are similar to that eekildar the level of turtle activity,

suggesting possible density-dependant predation. Although mesirbdnce has

increased in the past season it is related to theaseren the number of nests
recorded per unit effort, as the total number of nestsrtstl remains under 5% of
the total number of nests produced — a result which walsdrved during the

earliest NTP seasons. A fox baiting program was impléedem the North West

Cape division in December 2004 and the level of nest distoeblaas remained under
5% of the total nest population since the 2004-05 seasonsudtainable level of

depredation is considered to be 5% so the current lew#istfrbance is acceptable
(Department of Environment and Conservation 2006).

The majority of nest damage was attributed to foxesrieeaeasons, but in the past
three seasons the percentage of total damage causedesyhax decreased whilst
damage caused by ghost crabs has increased. This is ammatication that fox
predation has been reduced since fox baiting was implemastdw® major cause of
damage has shifted from that of anthropogenic disturbtma®atural disturbance.
However this result may also be influenced by the pmetation by individual
volunteers of what constitutes a valid case of nesiada.

4.1.6.1 North West Cape division

The patterns of nesting and false crawl numbers redarder the last six seasons in
the North West Cape division is reflective of that esxtedbifor the entire Ningaloo
region, which emphasizes the high level of activity ol in the North West Cape
division and the general increase in turtle activity dfierseasons, with the exception
of the 2004-05 season. This is also reflected in the irer@bsstimated numbers of
nesting female turtles in the North West Cape divisiger recent seasons, with the
exception of the loggerhead turtle, which decreased in msnth&ing the 2006-07
season.

Green turtles have been the predominant species to rés aghvision in all seasons
thus the general pattern of turtle activity can be prilgnattributed to the activities
undertaken by green turtles. Green turtles tend to produceidtue numbers of
nests per season, possibly due to inter-annual varsaiiothe quantity and quality of
available food sources caused by prevailing weather pafiempus and Nicholas
1987 and Broderick et al 2001 cited in Broderick et al 2003). Toverehere is the
need for ongoing monitoring to be undertaken in order to2séeyr remigration

intervals (Chaloupka and Limpus 2001; Balazs and Chaloupka 2004).
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The peak level of nesting activity in the North West Cdpesion has generally been
recorded during the'5— 18" of January for all seasons. The highest nesting density
per unit effort has consistently been recorded in thevé&yeads section over all
seasons, followed by the Hunters section. Thereformoihitoring effort is to be
reduced, monitoring should continue in the Hunters and @aade sections for a
period which includes at least the first half of January.

Throughout all seasons green turtles have exhibited thestidewe| of nesting success
and hawksbill turtles have generally showed the highdss. rEflects past reports of
green turtles appearing more susceptible to disturbance ltiggerhead turtles

(Waayers n.d.) and hawksbill turtles often being reddyiwunaffected by human or
natural disturbance (Kamel and Mrosovsky 2005).

The presence of fox/dog tracks recorded per unit effortiha®ased in recent
seasons. However the level of predation recorded fasfaxd dogs has not varied by
much between seasons and has ultimately remained lthv]ess than 5% of nests
reported as damaged for all seasons. Therefore the seciraobserved fox/dog
presence may be attributed to changes in training techniginésh(way have lead
volunteers to focus on this aspect more as traineses ¢tzanged over the seasons) and
datasheet design which now requires volunteers to praidence/presence data
rather than quantitative data on the number of prinserved. The current level of
nest predation is considered to be sustainable and theitynagb fox/dog tracks
recorded within 5m of nests are in the vicinity of undardagests, with very little
disturbance being inflicted.

4.1.6.2 Bundera division

Turtle nesting and false crawl levels have considerabttubted over the seasons of
monitoring by the NTP. Nesting and false crawl acegthave fluctuated in unison,
both of which decreased steeply between 2003 and 2004, andiragiagn2006-07
season. However, the range between the numbers wafiastrecorded per unit effort
is not as large as that recorded in the North West Giafsson.

Loggerhead turtles are responsible for the majority oftthide activities in the

Bundera division as it is a significant loggerhead eumbokery. Rookeries of
loggerhead turtles tend to produce similar numbers of estirtles each nesting
season (Ehrhart et al 1996 cited in Broderick et al 2003)eakeagreen turtle nesting
patterns tend to fluctuate on a seasonal basis (LimpdsNacholas 1987 and
Broderick et al 2001 cited in Broderick et al 2003). Therefbee lbwer range in

nesting activity at Bundera conforms to this expectation.

Turtle nesting peaks have varied between seasons in tlieiBudivision. They tend
to occur earlier than those recorded for the North Wagte division and this may be
attributed to the difference in key nesting times of graed loggerhead turtles- the
predominant species of the North West Cape and Bundeisiods respectively.
Nesting activity trend lines indicate that the nestingkgefor the 2002-03 and 2007-
08 seasons occurred prior to the commencement of mougitoFlrerefore in future
seasons monitoring may need to commence earlier iBuhdera division in order to
capture the peak nesting period of the loggerhead turtle rookery
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The nesting success results of the three turtle spegfiests similar results to those
observed in the North West Cape division: hawksbill ¢srthenerally have the
highest success, followed by loggerhead and green turtte® &pain this indicates
the higher level of sensitivity that green turtles eithib disturbance (Waayers n.d.).
However the average nesting success rates for @é thpecies are higher in the
Bundera division in comparison to the North West Capesidini This may be
attributed to the lower level of anthropogenic distudeaim the Bundera division due
to the isolation of the area.

The presence of fox/dog tracks recorded per unit effortinasased since 2006.
However the level of predation recorded for foxes/dogs mstlisteeply and has
continued to plateau at a low, sustainable level sinee2@94-05 season. In earlier
seasons the majority of tracks recorded within a 5m radifisnests were
predominantly near damaged nests and 55% and 36% of recortietversreported
to be damaged in the 2002-03 and 2003-04 seasons respectively. Howegmt
seasons the majority of these tracks have been indhmtyiof undamaged nests and
the level of predation has remained under 5%. Thus this re@gfdhe indication that
fox/dog predation has been reduced since baiting was impiethehherefore the
increase in tracks recorded may be an indication of arased emphasis placed on
this during training in recent seasons.

4.1.6.3 Coral Bay division

Coral Bay has consistently experienced lower numbérsurtle activity than the
North West Cape and Bundera divisions. Activity patteefiect those exhibited for
the entire Ningaloo region, with activity levels gengraicreasing over the seasons
with the exception of a decline between 2003 and 2005. Theritpagd turtle
activities in the Coral Bay division are performed dgderhead turtles. A decrease in
turtle activities was recorded during the 2004-05 season inivadiashs. Therefore
due to the difference in the predominant species of eaiosh (green turtles in the
North West Cape and Loggerhead turtles in Bundera and Baya and the similar
patterns of decline it is likely that the decline in tug&ivities during 2004-05 was
caused by a common factor within all three divisions. fdraigration intervals of
turtles typically vary between 2-5 years depending ornutiee species (Hays 2000).
These intervals are believed to be increased and redocadcordance with the
quality and quantity of available food and thus the resulbaseding condition of
individual turtles within a breeding stock (Hays 2000). Theeefois likely that the
2004-05 reduction is indicative of a decrease in food avatigbwhich may be
related to large scale ENSO events. An ENSO eventreasded in the 2002-03
season (Commonwealth of Australia n.d.).

Turtle nesting peaks have generally occurred betweeBdhef December and the
11" of January in the Coral Bay division, similar to $hoof the North West Cape
division. However for the 2002-03 season trendlines inelitad peak time of nesting
occurred before the monitoring season commenced. Mawgtarifuture seasons may
indicate if this was an anomaly or part of a largeticyeend.

The nesting success levels of the three turtle specibe iCoral Bay division remain
consistent with those observed in the other two divssiobherefore, this again
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reinforces the trend of green turtles to have lowetimgesuccess rates in ratio to the
number of false crawls produced.

The level of fox/ dog presence and predation have remaavednl the Coral Bay

division and have therefore there has been minimatuations in the level of these
between seasons. A 1080 fox baiting program was introdudgat@mans Bay in the
2002-03 season and fox/dog predation has continued to occur iruloiyers since

then. However due to the overall low numbers of nesterded in this division the
level of predation has exceeded the sustainable 5% 200#% 03, 2004-05 and 2006-
07 seasons.

4.2 Tagged turtles resighted

The Western Australian Marine Turtle Project (WAMTRyalved the tagging of
almost 10 000 turtles during six nesting seasons between 1986988d(Prince

1993). The majority of these were mature female turies.of the seven tagged
turtles resighted during the 2007-08 season have been ideisfiadtles tagged in
the WAMTP; one tag number could not be identified.

The tagged turtles identified this season were six of 155kduidgged along the
North West Cape between 1986 and 1992 (Prince 1993). The majbtity tagged
turtles (1475) were green turtles and all of the tagged tuslghted were mature
green females. The information collected indicates these turtles are residents of
Western Australian waters, belong to the North WésllfStock unit, and have very
long inter-nesting season return intervals (B. Prig0@8, pers. comm.).

The information collected through the tagged turtle resighprogram helps to
achieve the aims of the WAMTP by providing information @a distribution and
inter-nesting periods of breeding turtles. However, oalylds encountered to be
resting or returning to the water during morning monitoringvaies were checked
for tags this season. In previous seasons turtles sightew) night time operations at
the JTC were also checked for tags. Therefore gssmed that several tagged turtles
that visit the Ningaloo region are not sighted by vadens and their presence is not
recorded. The collection of this information would &ssis gaining a better
understanding of several aspects of turtle life chanatts, particularly
demographics.

4.3 Volunteer participation

The important conservation and monitoring objectivestlad Ningaloo Turtle
Program would not be achieved without the help of the maslynteers that
participate in the program. Volunteer participation fos geason alone was estimated
at a monetary value of over $151000.

The program would also not be possible without the patiigerbetween the
Department of Environment and Conservation, the Capeeaton Group and the
WWEF, andfunding and in-kind support from Rangelands NRM Co-ordinatingu@ro
Natural Heritage Trust, Coastwest, Shire of Exmouth, BB, the Department of
Defence and Tony and Lewis Lisette WildlifeLink Foundation
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4.3.1 Volunteer numbets

The volunteer numbers have continued to increase gieclingaloo Turtle Program
was in its first season of operation and the program generates a high level of
interest, resulting in some individuals missing out oraaegin the program due to
surplus applications. The volunteer numbers decreasdulglthis season since the
2006-07 season because fewer volunteers were requiredTTheak not operated
by the NTP, unlike previous seasons, so a lower numberylanteers were sufficient
to cover monitoring purposes alone. In addition, the ternamp at Janes Bay was no
longer run in the 2007-08 season due to the low density of haskng in the area.
Therefore the team/campground leader numbers decreasedivieato three and total
volunteer numbers decreased from 118 to 106 volunteers 20@&07 and 2007-08
seasons respectively.

4.3.2 Volunteer demographics

The majority of volunteers participating in the NTPstlseason were Western
Australian residents. In addition six volunteers oritgdafrom other areas of
Australia: Victoria, New South Wales and the North&enritory; and five volunteers
originated from international locations: the United Kingdomiwan, Hong Kong,
Denmark and the United States of America. Volunteersdfaut about the program
through the internet, their friends, universities, prasiparticipants, local posters and
DEC.

The highest numbers of volunteers belonged in the 21-30 gkl age bracket,

followed by the 31-40 and the under 20 year old age bracketsh whis also the case
in the 2006-07 NTP season. This is partly attributed to the fugnber of university

students that participate in the program.

4.3.3 Volunteer hours

Volunteer hours contributed to the NTP have continuatigreased since the

commencement of the program. However, the hours dectreéathe 2007-08 season
due to the same reasons as already stated for the @etreadunteer numbers: the
JTC was no longer operated by the NTP and the JanesaBgy was not in operation

this season. This would have accounted for several lass because the JTC was
operated six nights a week during the 2006-07 season; voluateeag/arded 8 hours

a day for camp participation; and camp ground leaders areledvd4 hours a day for

the running of the remote camps. However, this seasdBuingelup remote camp ran
more consistently than in the 2006-07 season, with campgeration every week

between the 10of December 2007 and the"Laf February 2008.
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5.0 RECOMMENDATIONS

Since its commencement the Ningaloo Turtle Program hatsnoced to develop and
adapt with new and improved procedures as the seasons hayespeal and
innovative and more suitable approaches have been ccalizethe end of each
season a list of recommendations is created for th#Bowing season.
Recommendations for the 2008-09 NTP season on aspectsnibnmy, program
organization, data entry and issues pertaining to the pragewutlined below.

5.1 Monitoring procedures and fox control

» Continue to monitor turtle activities along the North sStv€ape, Bundera and
Coral Bay divisions in order to obtain a long-term aseeent of turtle abundance
and activities in the Ningaloo region, thereby assistiiittp the conservation of
marine turtles and the management of issues pertainindheio $uccessful
conservation.

» Continue fox baiting in the three divisions, to maintéie current low level of fox
predation on nests and hatchlings.

» Do cross-checks of monitoring data on random subsectiom®dmally
throughout the monitoring season. Have two different geamnitor the same
subsection separately and submit the datasheets to lsecbiexked to see if the
same results were obtained. This would serve as anrmangssessment of the
confidence and capability of volunteers and hence the wgquafitthe data
collected.

» Continue to conduct turtle rescues when required and corisilieg this as one
of the objectives/goals of the program.

» As discussed in the steering group committee meetingnhgesiccess should be
the natural progression in advancing and broadening the NTRen@lyrthere is
six years worth of nesting data and nesting successviml part of the nesting
process. It is recommend that this is undertaken in fiseasons.

» Seagulls are major predators of hatchlings during the pegbsleen emergence
of the hatchlings from the nest and entrance into tlearaclt is understood that
seagull predation is natural and cannot be avoided. Seagellassociated with
coastal towns and typically take advantage of increasgdah waste. As
Exmouth is likely to expand over the next few years fiassible that the seagull
population will also increase, which may therefore aésult in an increase in the
number of hatchlings that are subjected to predationthei®fore recommended
that a basic bird count aimed at sea gulls is incorpbrai® the monitoring
methods and conducted each morning so that a dataset cdarteel. Then if
there is a population increase the data collected will stghe theory. More
research will have to be undertaken to look at seagpllilptions and migrations
and also to look at the best method for conducting amraiecount.

» Atfter all potentially damaging climatic events, suchcgslones and high swells,
an experienced NTP participant with a good knowledge df lsigh level of
familiarization with the beaches should assess tlativel percentage of turtle
nests affected by the event in each beach zone. Thismation should be
recorded for later use in the assessment of damageti®nests as a component
of the NTP Annual Report. A standard approach, such agsndeutlined in this
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report, should be used to assess the level of damagdléonests after climatic
events.

5.2 Training procedures

» Train more individuals to become trainer trainers. Thk&sen only four people
were competent to train people to become trainers.elpesple were not always
available and volunteers acquiring competency as tra@mexsrequired to be
trained by at least two different people amongst at tbasé training sessions. An
additional one or two trainer trainers would probably $ufficient for the
upcoming season, depending on the availability of the cumaner trainers.

» Clarify to all trainers and volunteers exactly whahstitutes ghost crab predation
and instruct them on the appropriate recording of thesgeinces.

* Provide more training to volunteers on how to distingbstween loggerhead and
hawksbill turtle tracks and green and flatback turtle tracks

e Train volunteers in how to use clipboard sheets andnktes prior to field
training. A brief introduction on this information could benducted during the
GPS and radio training session. In addition, volunteetddcbe given a brief
introduction to each individual subsection so they kndetails prior to
monitoring the subsection to ensure their confidence asitained (i.e. — the
Mildura Wreck — Surf Beach subsection requires two datatsho be filled out:
one for Mildura Wreck — North West Car Park and one fortitNWest Car Park —
Surf Beach).

» Ensure all volunteers have a go at using all types ob r@ad GPS units during
the training session to ensure competency in using each unit

* Provide trainer refreshers and calibration at the stfahe seasorit the start of
the season it was requested that all trainers met fooratoring session to talk
about training methods and explanations so that alletraiwere giving consistent
information whilst training volunteers. This was sucagisebwever volunteers
still reported that some trainers contradicted eablerotlt is recommended that
the same calibration at the start of the seasonhtakiés place. To increase its
effectiveness it is recommended that trainers recapdates from the volunteer
coordinator on any issues of contradictions; this shouldplie forth as a
discussion forum for all trainers so that they capoad and one correct method
can result.

* Provide local volunteers an induction and radio and G&8ing as for external
volunteers. In previous seasons it has been notedoitwdt volunteers have not
received an adequate induction or training in the use o8 é&nd radio. This
season local volunteers were invited to join inductgessions as well as
organized training sessions in GPS and handheld radio useeddonse was
expressed and the local volunteer induction and trainingioses failed. It is
recommended that all new local volunteers are invitedsatongly encouraged to
participate in a similar session in future seasons.

» There has been a consistent issue of volunteersrial Bay being inadequately
trained in turtle monitoring. This season there was noiftggeakrainer in Coral
Bay to train the volunteers so the volunteer coordinaivelled there to conduct
training sessions. However the effectiveness of this alao low because the
abundance of nests in Coral Bay is low and sufficteanhing could not occur.
Coral Bay volunteers from previous seasons were agited to Exmouth to
undergo training as trainers so they could train volusteeCoral Bay; however
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this was not successful as the volunteers could naufitient time to travel to
Exmouth and undergo the training. After this failed all C&ay volunteers were
invited to travel up to Exmouth to receive training athhe/. Cape where nesting
density is much higher. Volunteers were offered subsidizadel costs and
accommodation in Exmouth to encourage them to journeigxtaouth. At the
start of the season five Coral Bay volunteers ttagdb Exmouth for one training
session as they had work commitments and one nightlithsycould organize.
Aside from this no other Coral Bay volunteer trawktte Exmouth to participate
in training sessions. This was a major issue that re¢#lds to be addressed if
monitoring is to continue in Coral Bay. A recommendatis not apparent;
however it would be of help to have at least one ¢rain Coral Bay to start the
training sessions. It is still recommended that Coray Bolunteers travel to
Exmouth for at least one training session due to the higix@ndance of turtle
activities in the N.W. Cape

Data management

Redesign the NTP data sheets to include separate colanpredator tracks: one
for tracks/signs pertaining to possible causes of predatiomest damage
(surrounding disturbed nests), and one for potential predietcks seen within a
5m radius of all nests. This will eliminate some lod tonfusion in the database
and create more concise data in relation to pred#&sgues for the analysis stage
of the data. It may also be useful to add seagull trackesdamage and damage
by other turtles as additional options in the columnctwses of nest disturbance
in addition to the choices of fox, dog, goanna and mupnants.

Do occasional checks of GPS waypoints during the seasothey can be
accidentally changed by volunteers. If not this ismaticed and rectified it leads
to inaccurate results when volunteers use the gortatian to locate the totem
markers.

In the 2007-08 season data entry was conducted by externategis throughout
the season. It is recommended that only volunteetswhat to enter data are
utilized for this task as they are more likely to conce thereby entering the
data in a more efficient manner and minimizing mistakes.also recommended
that the volunteers entering the data do not contioumbre than an hour so they
retain a good level of concentration, again minimizingtakes. A data entry
roster is recommended so that there is always sonmesent to enter data and
excess people do not turn up to complete the same task.

This season a spreadsheet was created using Micros@t texcross-check the
data entered in the database. It was a very usefulthhableasily allowed the
volunteer coordinator to keep up to date with the seasanpsgressed. It is
highly recommended to enter the data collected ontortdss-check spread sheet
on a daily basis (working days) so that the volunteardinator can correct any
mistakes, identify any problem areas with volunteers agalarly cross-check
the data entered into the database.

In the past few seasons disposable cameras were prowmiddéidmnonitoring kits.
Photos were taken when volunteers were unsure on teerdeation of turtle
species and nesting activities, and when deceased tuetfesewcountered. At the
end of the season 82 photos were developed but were foune teldbively
useless as the majority of the photo numbers recordegtieodata sheets did not
match the actual photo numbers. Therefore most optie¢os could not be used
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and this process was deemed to be a waste of money sndaes. A possible
recommendation for future seasons would be to invest aouple of digital
cameras for this purpose. These could be programmed tlaydide date and
time, which could be recorded on the datasheets and useentdy the photos.
The majority of volunteers have their own digitalnteras and if they were
encouraged to use these in required situations the photasbedbwnloaded and
viewed by the volunteer coordinator on the same dalieaphotos were taken to
provide volunteers assistance in the identification ofietlspecies and nesting
activities. Another initiative which may help with thhoto issue would be to
include an additional column on the data sheet so volunteerrecord their level
of confidence as high or low for the identificationnefsts.

5.4 Volunteer education, information and communication

 Provide a few brief presentations to volunteers isteck in learning more
information on turtle biology and the results from pregicseasons monitoring
data and what it is used for.

* During the 2007-08 season all volunteers were sent regulatespda the data
collected during the current season. This was a basi¢habtonveyed how the
season was progressing and communicated any issues tigaangng. It also
served as a discussion forum which allowed volunteewmice their opinions on
current issues. It is recommended that the regular up@ates a month for data
updates and as needed for other issues) continue as litighdys appreciated by
most volunteers and it was also useful to receive feedback so they could be
addressed as a consensus opinion.

* A meeting between the team leaders and the volunteedinator should be held
on a regular basis, once a week. This is a very efteetay for any issues, ideas
and resolutions to be communicated and discussed. Thsnsdesteam leaders
had to be directly asked their opinions but this proved tdfbetiee to adequately
discuss any issues. It is recommended that a NTP se#timg occurs once a
week or as often as possible to discuss all NTP matters.

* This season local community liaisons were introduced dee@ase the amount of
local community input into the program. This was very unsssftl as the added
responsibility of organizing local volunteers was nopydar. On occasion a
meeting was held between the volunteer coordinator ananoaoity liaisons to
discuss any issues that arose throughout the seasorvdioiwe regular updates
and addressing issues were found to be sufficient meaasdlve any issues. It is
not recommended to continue with the community liajsarspect unless needed
in future seasons.

* It is highly recommended that the volunteer coordinati@ss to each volunteer
(local, external and especially team leaders) that theor is always open to
discuss any matters or ideas as long as they areiséeons to discuss. A friendly
and welcoming disposition will help when communicating tdumteers, thus
forming a more effective working relationship.

* This season a photo competition was initiated to engeux@lunteers to take
plenty of photos of their experiences in the regioth @ndownload them onto the
NTP computer prior to their departure. This enabled the icreaf a quality
photo database as the volunteers were continuouslyeobetaches and witnessed
several amazing events. A prize was offered to thentedus for the best photo
for each group, which were paid for by the volunteer cootalinghis was the
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choice of the volunteer coordinator and does not haveetoepeated). As the
season finished volunteers were asked if DEC could asphdtos for educational
and non-profit promotional work. The photo competitiorswary successful and
is highly recommended to be continued in future seasons.

A specific local volunteer feedback form should beatzd to target the issues
directly concerned with the local side of voluntésxdback. The current feedback
form is aimed at external volunteers and does not adalguatver local volunteer
issues. Local volunteers can participate over manyossaand their feedback is
vital for continuing successful relations with the coumity. It is recommended
that a specific local feedback form should be produced.

NTP organization and procedures

Continue to build and expand on the current enquiry itisthe NTP email
account. It was a great source of volunteer recruitrardtnegated the effort and
cost of travelling to Perth to conduct presentationshat universities. It is
recommended that in the years to come the professiefmlons between the
universities and NTP staff are taken to a higher levdie@siajority of recruits are
university students.

This year all team leaders had participated in the NTFhglymievious seasons.
This made the transition and operations at the efdtte season very smooth as
they already knew what to expect. It also meant thay tould be trained as
trainers, which was a great help when new groups arrivedesmjuired training. It
is also recommended that all team leaders are tramdzk ttrainers in future
seasons.

Volunteers this season were housed in the Exmouth Villaptax. It has been
requested in previous seasons that volunteers be housambmraodation that is
close to other volunteer housing, comfortable and nearcéimtre of town. The
villas covered all facets and catered to all needs.rkcommended to rent at the
Exmouth Villas in future seasons. The overlap accommodatas at 7
Learmonth St; a house that slept up to ten people. Tvereetwelve volunteers in
each group, thus the additional two people had to movethet&exmouth Villas
with the preceding group. This was not successful as \edwnfelt out of place in
a house with another group that had already bonded.noamware of a solution
to this problem; however | am not sure that it is regiirAs long as the
volunteers have a bed to sleep on there should be alipnmblems.

This season volunteers were asked to pay for theimaooalation prior to their
arrival and the commencement of the season. This isyhegivised as it reduces
financial issues at the start of the season when payirttpdaaccommodation and
it increases the security of volunteer participation.

Pre-arrival information was provided to volunteers to gesach volunteer a
detailed explanation of what to expect. It is reconuleen that once the
information is finalized it is consolidated to be nonedapecific, except for
annual dates, and to be organized into a single docuhantdan be downloaded
from the website.

Twelve volunteers per group were sufficient to run thd/NCape and the remote
camp at Bungelup in the 2007-08 season. If the same monitotingies are to
take place in upcoming seasons the same number of volsipeegroup should
be adequate. If changes are made a review will be reguaredtimate a group
size adequate enough to cover monitoring activities.

NTP Annual Report 2007-08, pap@5



Each volunteer group stayed for a duration of four weeks Was found to be
sufficient time for volunteers to be trained, condadequate monitoring and
experience what Exmouth has to offer. At the end ef skason volunteers
departed Exmouth five days prior to the final monitoring ditis.recommended
for the departure date to be the same date as the lagbrmyg day, however this
will be hard to accomplish as the majority of vokens are university students
who are required to return home prior to the end of selseommence studies
for the year. Therefore if synchronization of the dagenot possible it may be
necessary to end the season earlier to comply watlertd date of the final group.
The Coral Bay Hut staff helped in organizing the NTP C&ay monitoring
activities from recruitment to rostering. Two-thirdstbé way through the season
the Coral Bay Hut staff member was no longer theretlaadNTP was left without
anyone to organize Coral Bay operations. It was alsemely hard to organize
Coral Bay volunteers from Exmouth as most Coral Beydents do not regularly
check emails or answer phone calls. Therefore towHrelsend of the season
monitoring was very unproductive as it did not occur veftgn. It is highly
recommended that if monitoring in Coral Bay is to contithen hut staff must be
present to help in the organization of the entire sea8snan alternative, an
additional team leader should be recruited to run fhe k Coral Bay, similar to
the remote camp operations. This team leader would greatkgfit if they were
able to be trained as either a trainer or assesseover the issue regarding
training in Coral Bay.

Standard operating procedures were produced for all facete diTP and are
highly effective at communicating to volunteers (maiMyfP staff) what
procedures are most effective to efficiently run the pogrlit is highly
recommended that the SOPs are updated at the end ofezmcim 0 match any
changes that are made as the program progresses.

There were many issues in hiring the bus for the seasaoticularly pertaining to
the availability of an appropriate bus to hire and theirement of individuals to
possess a LR class driver license in order to drivebtl®e thus limiting the
number of people qualified to drive to monitoring activitids is highly
recommended that the NTP, DEC or CCG purchase a busegate this
continuing issue. A process has already started to getdérway; hopefully it is
purchased before the start of next season. A twelverseas$ is recommended so
that anymore in possession of a normal C class fulediicense is qualified to
drive the bus.
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6.0 CONCLUSION

Green, loggerhead and hawksbill turtles each have a singé&igstock in Western
Australia. The data collected in the Ningaloo TurtlegPam to date indicates that the
Ningaloo coastline is an important nesting area fosehtree species. In particular,
the North West Cape division is significant for greenlés and the Bundera division
is significant for loggerhead turtles.

The data also indicates that levels of fox predatiavehdecreased since the initial
years of monitoring and the primary causes of nest datge have shifted from

anthropogenic-related disturbance in earlier seasonattwanh disturbance in recent
years. In addition, the overall level of nest distadza has remained under 5% for
several seasons now, suggesting that disturbance reduitide are working. These

may include community and tourist education and awaresfésss to reduce human

disturbance; and fox baiting programs along the coadtimeduce nest predation by
introduced species.

The results recorded in the Ningaloo Turtle Program te dave been derived from
the data collected over the past six seasons. Thisrahtates that turtle numbers and
activity levels in the have increased in the Ningaloo regiace the commencement
of the NTP. However monitoring is required to continueafleast four years into the
future to collect the data that will allow a more aaterassessment of the marine
turtle breeding population in the Ningaloo region, basedaog-term nesting trends
recorded in the area. If monitoring is to be spatiallyeonporally reduced in order to
make the program logistically sustainable it is reconued that monitoring
primarily continue within the Hunters and Graveyards igastof the North West
Cape and within the Bungelup section of the Bundera dividiwture monitoring
periods should include the period of th8 ® 11" of January as this has been
determined to be the average peak nesting period. Howevertomtgy may also
need to be undertaken earlier in the Bundera divisiarder to determine if the peak
nesting season occurs earlier in this division, as ateit in the data collected in the
2002-03 and 2007-08 seasons.

The level of interest in the NTP expressed by individwalstinues to increase.
Participation in the program by external volunteers afas effort to spread the
message of turtle conservation on an international.l&he involvement of the local
community is essential in the effective functioningtleé program and to promote
awareness of turtle conservation along the Ningaloostlioa Therefore it is

recommended that the NTP continue to involve individdatsn the Exmouth

community and external volunteers from the wider cosa®n community and that
the program continues into the future. Long-term comeritts from the community
and funding bodies will be necessary to ensure thenmtmu sustainability of the
NTP.
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8.0 GLOSSARY

Body pit A depression dug in the sand by a turtle during suctesssting
attempts and some false crawls. A primary body p¥ bedug as
part of a nest or false crawl (in which case thespstbandoned). A
secondary body pit is dug during a successful nesting attempt
cover the primary body pit and egg chamber with sand.

Carapace The shell covering the dorsal surface ofittie.t

Costal scales Large scales lining both sides of ttepeaae, below the centre row
of scales.

Effort The number of days and subsections monitoredugtrout the

duration of the program.

Egg chamber A deep hole which a turtle digs into a prinbay pit with her
back flippers. The eggs are deposited here.

Emerging track  Track of a turtle emerging from thesda land.

Escarpment The edge of a ridge which indicates a fitlgaimary body pit.

False crawl The emergence of a turtle from the widiar has not resulted in
the production of a nest.

GPS unit Global Positioning System unit: an electronicgaional device
which obtains a position on the earth using satellpeads.

Hatchling A newly hatched turtle.

Nesting success The number of successful nests ascantsge of total turtle
activities.

Plastron The underside of a turtle shell.

Prefrontal scales Situated on a turtle head, anteritdre frontal bone.
Preoccular scales Situated on a turtle head, antesiorthe eyes.
Returning track  Track of a turtle returning from the lamthie sea.
Rookery A significant breeding area for a large numibanonals.
Successful nest A complete turtle nest in which eggs lhese deposited.
Turtle activities  Includes both turtle nests and falsevts.

Turtle tracker Person who has gained competency in timtifidation of turtle
species and activities observed during morning monitoring
activities.
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9.0 LIST OF ABBREVIATIONS

CCG
DEC
EPBC Act

JTC

NTP

The Marine Park
WWF

Cape Conservation Group
The Department of Environment and Conservation
Environmental Protection and Biodiversity Conservatidet
1999
Jurabi Turtle Centre
Ningaloo Turtle Program
Ningaloo Marine Park
World Wildlife Foundation
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10.0 APPENDICES

10.1  Copy of the NTP data sheet
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10.2

NTP subsections

Table 9:  Total subsections monitored in the NTP at some stagebr 2002 and 2008.

Division Section Subsection
Bundegi Bundeg! North - Bundegl_ Boat Ramp
Bundegi South - Bundegi North
Bundegi Boat Ramp - Bundegi Jetty
Navy Pier Bundegi Jetty - Point Murat

North West Cape

Point Murat - VLF Bay
VLF Bay - Mildura Wreck

Lighthouse Bay

Mildura Wreck - North West Car park
North West Car park - Surf Beach
Surf beach - Hunters

Hunters

Hunters - Mauritius
Mauritius - Jacobz South
Jacobz South - Wobiri

Graveyards

Five Mile North - Five Mile Car park
Trisel - Five Mile Car park

Trisel - Brooke

Brooke - Graveyards

Graveyards - Burrows

Tantabiddi

Burrows - Jurabi Point

Jurabi Point - Jurabi Point South
Jurabi Point South - Tantabiddi Leads
Tantabiddi Leads - Tantabiddi

Turquoise Bay

Turquoise Bay

Bloodwood

Reef Retreat North
Reef Retreat South

Cape Range K.urrajong
Pilgramunna
Osprey
Bungarra Bungarra North
Bungarra South
Neils Beach
Bungelup Bungelup Beach
Rolly Beach
vardie Creek Yardie Creek North - Bungelup
Yardie Creek North - Yardie Creek South
One K
Boat Harbour Sh-eII Beach
Alli Beach
Boat Harbour
Bundera Doddys
Carbaddaman Sandy Point
Carbaddaman North
Carbaddaman South
Winderabandi Winderabandi
Point Billy Point Billy
Norwegian Bay Norwegian Bay
Janes Bay Janes Bay
Whaleback Beach Whaleback Beach
Coral Bay Lagoon Beach One
Beach Two
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Beach Three

Batemans Bay

Batemans Bay

Division Section Subsection
Coral Bay Turtle Beach Turtle Beach
. Elles Cam
Waroora Station Waroora Homestead . P
Maggies Beach
Gnaraloo Bay Red Bluff Red Bluff
Serrurier East S4-S6
S6 - S2
Serruri ) -
urier Island Serrurier West S2 -S3
S3-54
Serrurier South S2-S2
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GIS maps of new nests in the North West Cape division

145"

Ningaloo Turtle Program
2007-2008 (New Nests)

TEEE000

LIGHTHOUSE BAY
SECTION

Map 1 of 2

2147

Legend

B Sub-Section Marker
New Nests Recorded

o Hawkshil
®  Loggehead
@  Unicentified
@ Green
114,000 (A4
b 125 250 500 750 1.000

Meters

Projection: Universal Transverse Mercator
MGA Zone 4. Datum: GDASH

artment of
nvirenmant and Conservation

Froduced by Michelle Hughes
Under the Dirsction of
Keiran McNamara
Director General, Department of
Environment and Conservation

28000
T4
Graticule shown af 1 minute intervals ‘The Dept. of Environment and Gonservation does not guarartee that this map is without flaw of any kind
Grid shown at 1000 metre intervals and disclaims all liabiity for any errors. loss o cther consequence which may arise Som relying on any information depicted Job Ret: 2008NTP_NewNest2007_08. Produced at 21:20pm, on June 14, 2008

170 0

Ningaloo Turtle Program
2007-2008 (New Nests)

LIGHTHOUSE BAY
SECTION

Map 2 of 2

Legend

B Sub-Section Marker
MNew Nests Recorded

@ Hawksbill
. Loggerhead
&  Unidentified
® Green
116,000 (Ad)
L] 126 260 600 760 1,000
Meters

Projection: Universal Transverse Mercator
MGA Zone 49. Datum: GDAS4.

AETA beanmant of
G Exiroament and Comservition

Froduced by biichelie Hughes
Under the Direction of

B Keiran McNamara
e Dwedtor General, Department of
;F. Enviranment and Conservation
v 522000 ; #2300 524009
145770 1B
Graticule shown al 1 minute intervals The Dapt. and C d that this map is without flaw of any kind
Grick shawn at 1000 metre intervals and disclaims all liability for any errors, loss of clher consequence which may arise from relying on any infermation depicted Jobs Ref: 2008NTP_Mewhest2007_08, Produced at 21:208m. on June 14, 2002

116



-21°4g0°

THEANO0

21480

8
2

26000

-21"a90"

TEBA000

450"
Graticuls shown at 1 minute intervals.
Grid shewn at 1000 matre intervals

o

TE2400

Graticuls shown at 1 minuts intervals.
Grid shewn at 1000 matre intervals

450

T4ED
818000 220000

18000 820000
140"
Dept. of Enwiroment and Conservation does net guarantee that this map is without flaw: of any kind
and disclaims all Fabiity for any errors, lass ar other consequence which may arise fiom relying on any information depicted

114540"
517000 a13000

2ot of Environment and Conservation does not guarantee that this map is without flaw of any lind
and disclaims all Fabiity for any errors, lass ar other consequence which may arise fiom relying on any information depicted

az1po0

221000

500

THEL

7524000

HUNTERS
SECTION

Map 1 of 2

Legend

B Sub-Section Marker

New Nests Recorded

21dgE

@ Hawksbil
® Loggemead
®  Unidentfied
@ Green
115500 (A4}
125 250 500 750

fdeters

Ningaloo Turtle Program
2007-2008 (New Nests)

1,000

Prajection: Universal Transversa Mercator
MGA Zone 49. Datuny GDAS4

Bepartinen: of
neireament and Consseation

Froduced by ichslle Hughes
Undsr the Dirscticn of
Keiran Kchlanara
Director General, Department of
Envdronment and Censervation

Job Ref 2006MTP_Newhest2007_08, Produced at 21:20pm, on June 14, 2008

Ningaloo Turtle Program

HUNTERS
SECTION

Map 2 of 2

Legend

B Sub-Section Marker

New Nests Recorded

Hawksbil
Loggemead
Unidentfisd
Green
110,000 (A4)
GO 120 240 360
IMeters

2007-2008 (New Nests)

420

Prajection: Universal Transversa Mercator

MGA Zone 49. Datuny GDAS4

Bepartinen: of
neireament and Consseation

Froduced by ichslle Hughes
Undsr the Dirscticn of
Keiran Kchlanara
Director General, Department of
Envdronment and Censervation

Job Ref 2006MTP_Newhest2007_08, Produced at 21:20pm, on June 14, 2008

117



2145007

7582000

7581000

814000

Graticuls shown at 1 minute intervals
Grid shown at 1000 metre intervals

&1000

7es1000

-217510°

T6B0000

7579000

s

“s11bea

Graticuls shown at 1 minuts intervals.
Grid shewn at 1000 matre intervals

RICEL S

1147307
The Diept, of Envirenment and Conservation does not guarantee that this map Is without flaw of any kind
and disclsims all liability for any ervors, loss ar cther consequence which may arise fom relying on any mnfermation depicted

LENE
212000

212000 813000

1145170
t. of Ervironment and Conservation does net guarantee that this map is without flaw: of any kind
and iyt rability for any errors, lass ar other consequence which may arise fiom relying on any information depicted

N4z

114520"

7382000

7581000

214000

TEEGOO0.

7570000

215007

7521000

Ningaloo Turtle Program
2007-2008 (New Nests)

GRAVEYARDS
SECTION

Map 1 of 2

Legend

B Sub-Section Marker
New Nests Recorded

@ Hawkshill
e Loggeresd
®  Unidentifisd
@ Creen
110,000 (A4}
0 625 125 250 375 500
Meters

Projection; Universal Transverse Mercator
MGA Zone 49. Daturmn: GDAS4

gt
o p—

Produced by Michelle Hughes
Undler the Direction of
Keiran lehamara
D¥ector General, Department of
Enviranment and Conservation

Job Ref. 2008NTP_Newhiest2007_08, Produced at 21:20pm, on June 14, 2008

Ningaloo Turtle Program
2007-2008 (New Nests)

GRAVEYARDS
SECTION

Map 2 of 2

Legend

217510

B Sub-Section Marker

New Nests Recorded

@ Hawksbil
® Loggemead
®  Unidentfied
@ Green
115,000 (A4)
0 125 250 500 750 1,000
Keters

Prajection: Universal Transversa Mercator
MGA Zone 49. Datuny GDAS4

Bepartinen: of
neireament and Consseation

Froduced by ichslle Hughes
Undsr the Dirscticn of
Keiran Kchlanara
Director General, Department of
Envdronment and Censervation

Job Ref 2006MTP_Newhest2007_08, Produced at 21:20pm, on June 14, 2008

118



FETEO00

21820,

TETRO00

Graticule shown st 1 minute intervals
Grid shown at 1000 metre inlervals

781000

701000

Graticuls shown at 1 minute intervals
Grid shown at 1000 metre intervals

114°00"
&10000 81100

110000 811000

The Dept. of Environment and Conservation does not guarantee that this map is without flaw of any kind
and disclaims all liability for any erors, loss or ofher consequence which may arise fram relying on any information depieted

113°500"
732000

780000
13500
The Diept, of Envirenment and Conservation does not guarantee that this map is without flaw of any kind
and disclsims all liability for any ervors, loss ar cther consequence which may arise fom relying on any mnfermation depicted

783000

a0

87

-21°520°

7578000

Ningaloo Turtle Program
2007-2008 (New Nests)

TANTABIDDI
SECTION

Map 1 of 1

Legend

®  Sub-Section Marker

New Nests Recorded

> Hawksbill
L] Loggerhead
® Unidentified
@  Green
110,000 (Ad)
(] 5] 170 240 610 620
Meters

Projection: Universal Transverse Mercator
MGA Zone 49 Datumy GOAS4

Praduced by Michelle Hughes.
Under the Direction of
Kelran Mchiamara
Director General. Department of
Environment and Gonservation

Job Ref: 2008NTP_NewNest2007_08, Preduced at 21:20pm, on June 14, 2008

Ningaloo Turtle Program
2007-2008 (New Nests)

BUNGELUP
SECTION

Map 1 of 2

Legend

B sub-Section Marker
New Nests Recorded

@ Hawkshill

e Loggeresd

®  Unidentifisd

@ Creen

115,000 (A4}
o 126 260 500 750 1,000
e —
Meters

Projection; Universal Transverse Mercator
MGA Zone 49. Daturmn: GDAS4

imien o
nment and Canservation

Produced by Michelle Hughes
Undler the Direction of
Keiran lehamara
D¥ector General, Department of

i and

Job Ref. 2008NTP_Newhiest2007_08, Produced at 21:20pm, on June 14, 2008

119



1543000

7832000

22150

7531000

70000

790000

NHET

REEETE

Graticuls shown at 1 minuts intervals.
Grid shewn at 1000 matre intervals

7447000

2340

448000

748000

T&E000

Geaticule shown at 1 minute intervals
Geid shown at 1000 metre intervals

71000

71000

NIE0T
TE2000

The Dept. of Enwironiment and Conservation does not guarantee that this map is without flaw of any kind
and disclaims all Fabiity for any errors, lass ar other consequence which may arise fiom relying on any information depicted

The Dep
and disclaims all la

137490

1134

90!

t. of and Ci

789000

759000

bilty for any enars,

l joes not g
loss or ather consequence which may

this map is without flaw of any kind
arise from reiying on any information dapicted

7533000

TEII000

Bk

7531000

7447000

2340

Ningaloo Turtle Program
2007-2008 (New Nests)

BUNGELUP
SECTION

Map 2 of 2

Legend

Sub-Section Marker

New Nests Recorded

Hawksbil
Loggemead
Unidentfisd
Green
115,000 (A4)
126 250 500 750
Meters

1.000

Prajection: Universal Transversa Mercator

MGA Zone 49. Datuny GDAS4

Bepartinen: of
Envirenment and Consarvation

Froduced by ichslle Hughes
Undsr the Dirscticn of
Keiran Kchlanara
Director General, Department of
Envdronment and Censervation

Job Ref 2006MTP_Newhest2007_08, Produced at 21:20pm, on June 14, 2008

Ningaloo Turtle Program
2007-2008 (New Nests)

LAGOON
SECTION

Map 1 of 1

Legend

B Sub-Section Marker
New Nests Recorded

@ Hawkssil

L] Loggerhead

L] Unidentifisd

® Green

110,000 (Ad)
0 625 126 250 75
Meters

500

Projection: Universal Transverse Mercator

MGA Zone 48. Daturm: GDAS4

Depart
S ervicon

Produced by Michelle Hughes
Under the Direction of
Keiran McNamara
Director General. Department of

Job Ret: 2008NTP_Mewhlest2007_08. Produced at 21:20pm, on June 14, 2008

120



113460 HIGTY

785000

2E

2360

23T

oo 784000 785000 786000
113467 3477
Graticule shown at 1 minute interaals

113400"

113%48'0"
TE7000 729000

-23°50°

2360

23707

78
R

13480

3 te The Dept. of and joes
Grid shown at 1000 metre intervals and disclaims all liability for any errors. loss or clher consequence which

that this map is withaut flaw of any kind
may arise from relying on any information depicted

Ningaloo Turtle Program
2007-2008 (New Nests)

BATEMAN BAY
SECTION

Map 1 of 1

Legend

W Sub-Section Marker

New Nests Recorded

@ Hawksbil
. Loggerhead
®  Unidentifiec
@&  Grsen
135000 (Ad)
0 250 500 1,000 1,500 2,000
Meters

Projection; Universal Transverse Mercator
MGA Zone 49. Daturm: GDAGS

DéartmL of
Enviranament and Canservation

Prosuced by Michelle Hughes
Under the Direction of
Keirah MeNamara
Divector General, Department of
Environment and Conservation

Jab Ref: Z008NTF_MewHest2007_08, Produced at 21:20pm, on June 14, 2008

121



