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I ntroducti on

Field work at the Dirk Hartog Island |oggerhead turtle nesting beaches along
the Turtle Bay - Cape Levillain coast was comenced in January 1994 (Prince
1994). The work was interrupted over season 1994/95, but recommenced in season
1995/ 96, and was continued through seasons 1996/97 1997/98, and 1998/ 99. This
report covers work undertaken during the 1999/2000 nesting season. It includes
results of the seasonal beach work program and information gleaned from
reports of captures and/or recoveries of previously tagged turtles from anong
t hose handl ed in seasons 1993/94 and 1995/96 through 1998/ 99.

Wor k Program

The main field sanpling and nonitoring of the adult fermale |oggerhead turtles
nesting at Dirk Hartog Island through sumrer 1999/2000 was conducted over 14
ni ghts between 8 and 22 January 2000. Supplenentary visits to sanple across the
whol e span of early season build up and | ate season decline of nesting activity
were also included. These were planned and undertaken, as previously through
the 1997/98 and 1998/99 nesting seasons, by a local nature-based tour
operator/project volunteer couple over: 4-6 Decenber (2 nights), 18-20 Decenber
(2 nights), 1-3 January (2 nights), 6-8 February (1 night effective only, due
to severe electrical stormand rain on night 6/7), 19-21 February (2 nights).

Through January 2000, two either three- or four-nenber work parties were
primarily responsible for the interception, tag and release of new nesting
turtles, and the nonitoring and appropriate action required to deal wth
previously tagged turtles when found. These latter included renmigrant turtles
tagged in seasons 1993/94, 1995/96, 1996/97, 1997/98, and 1998/99,as well as
further on beach encounters with 1999/ 2000 tagged turtl es.

The field canp was set up upon arrival on the afternoon of 8 January 2000, and
the work program conmenced overnight on 8-9 January 2000. Variation in the
arrangenents for staffing this work resulted in the two person team | eadership
group renmaining on site until conpletion of this job on 22 January 2000, wth
two secondary groups of nmaxinmum 5 persons each interchanging nmid-way through
the task (primary changeover on 15 January 2000). Work parties were selected as
required for the tasks assigned. Sone further linmted data only on aspects of
breedi ng success were obt ai ned.

Resul ts

Reasonably good numbers of turtles beaching overnight were found on the first
visit over 5-7 Decenber 1998, when thirty-eight turtles, including 23 new
nesting individuals being tagged and rel eased, and another 15 rem grant turtles
being intercepted, were recorded. The nunbers of beaching turtles had increased
by the next md-Decenber 1999 visit, and renained at or above this |evel
t hrough | at e- January 2000, as expected.
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Nunbers of turtles beaching nightly to nest throughout the latter period seened
noticeably less than the nunbers found conming ashore through the 1998/99
season, but the nmaxi num nunbers including new nesting turtles, plus other
already tagged turtles naking repeat trips ashore, and additional remnigrants,
still appeared to be around 100" turtles/night.

The nunber of turtles beaching overni ght had apparently declined appreciably by
the tinme of the early-February 2000 visit, and then tailed off sharply by the
time of the l|ate-February 2000 trip. Trips scheduled for March 2000 were
therefore abandoned in light of this observation, and the experience from
previ ous years.

In total, 677 new nesting fenale |oggerhead turtles were tagged and rel eased

and another 329 previously tagged identifiable inter-seasonal renigrant (ISR
turtles plus six others having apparently lost tags were encountered during
season 1999/ 2000 work. The seasonal total of 1 012 turtles (including six ‘Iost
tags’) intercepted has reversed the previous trend of apparent seasona
i ncrease, being approximately 10% |less than the 1998/ 99 peak nunber, but is
still greater than the preceding 1997/98 result (Figure 1). Cunulatively, 4230
adult female |oggerhead turtles have now been tagged and rel eased from anong
those nesting at Dirk Hartog Island, and 662 have been recorded as renigrants.

Among the renmigrant turtles recorded over the 1999/2000 season, 12 were first
records at 6 years from first encounter, 54 were at 4 years, 98 were at 3
years, 95 were at 2 years, and 2 were at 1 year only. The other six probable
rem grant turtle, having lost their tags, could not be assigned any specific
intervals. No five-year interval renmgrants were observable, due to the
interruption of nesting beach work over season 1994/95 (noted above, and
previously). Sixty-five other turtles were found for the second tine, including
29 fromthe original 1993/94 tagged group, 30 fromthe 1995/96 group, five from
the 1996/97 group, and one from the 1997/98 group on the beach for the third
consecutive year. Another three turtles from the 1993/94-tagged group were
being recorded on their third rem grant event.

The three third-tine ISR turtles from the 1993/94 group included two with ISR
interval conbinations [15' at 2 years + 2" at 2 years + 3'9 at 2 years], and one
with the combination [15' at 2 years + 2" at 1 year + 3'% at 3 years]. The 29
second-time ISR turtles fromthe 1993/ 94 group above included three with [1% at
2 years + 2" at 4 years] interval conbinations; 20 with [15t at 3 years + 2" at
3 years] interval conbinations; and the other six with only other possible
i nterval conbination of [4 years + 2 years].

The 30 second-tinme ISR turtles from the 1995/96 group above included one with
the [1%' at 1 year + 2" at 3 years] interval combination; 27 with [15t at 2
years + 2" at 2 years] interval conbinations; and the last two with only other
possi bl e interval conbination of [3 years + 1 year].

The five second-tinme ISR turtles from the 1996/97 group above all scored the
[1%' at 2 years + 2" at 1 year] interval comnbination.

The multiple ISR interval combinations noted above reflect the greater possible
range recordable to the end of season 1999/2000, in conparison with results
from season 1998/99, and earlier. The interruption of nesting beach work over
season 1994/95 in the first instance has restricted observation of sone
possible ISR interval conbinations from among the 1993/94 tagged group, while
the limted duration of this Dirk Hartog Island field study so far has
constrained the possibilities observable anpbng turtles from the groups tagged
in consecutive years from 1995/96 on. Maintenance of the desirable continuity
of this work in the years ahead will no doubt provide a nore conplete spectrum
of observati ons.

The additional first ISR interval data recorded over 1999/2000 for the various

eligible nesting season groups reinforce the previously observed energent
pattern of a modal remigration interval of 3 years for many of these Dirk
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Hartog Island nesting femal e |oggerheads, with a relatively high frequency on
either side at 2 year and 4 year intervals, plus sonme others with expected
| onger intervals (>5 years; Figure 2). Curulative observations of the first
time remgrants from each of the year groups al so suggest a high proportion of
short-term rem grations anong this population (Figure 3; ca. 40% rem grant
within 5 years naxi mum span. Note also that: 1-year renmigrant interval data
unavail able for the 1993/94 group; and no adjustnent for possible tag | osses
i ncl uded; but practically all of the 1993/94 group turtles doubl e-tagged).

One of the first-time remgrant turtles recorded in season 1999/2000 had
previously been reported captured and rel eased froma boat working in the Shark
Bay prawn trawl fishery. Two of the second-tine ISR turtles seen had al so been
recorded previously as survivors of a single trawl capture and rel ease event
within this fishery. The records of confirmed survival following a single
capture and release at sea of nine turtles reported captured from anbng those
tagged fromthe Dirk Hartog |sland nesting | oggerhead turtle popul ati on suggest
reasonably good rehabilitation practices are enployed within the Shark Bay
fishery. One of these nine turtles is also known to have survived two separate
capture and release events. Capture and release at sea reports for 24 turtles
total fromthis nesting population are believed eligible for testing post-traw
capture survival prospects to June 2000.

Ten clutch counts by excavation after l|aying were done md-January 2000. The
range observed was 112 — 177 eggs/clutch [Average 141.5 + 14.53 (se), n=10]. No
relatively small clutches (<<100 eggs/clutch) were sanpled on this occasion,
but the values recorded were all within the range of full size eggs per clutch
previously observed for nesting |loggerheads at Dirk Hartog Island [61 — 181
eggs; n=39; average 134.7 + 4.45 (se)]. These two neans are not significantly
different.

Excavation analyses of 2 nest sites on the main Turtle Bay beach having
produced hatchlings to the beach surface were al so attenpted | ate-January 2000.
Apparent clutch sizes indicated for these nests as excavated were 128 and 160
eggs; again, practically within the range previously observed using the same
nmethod (75 - 159 eggs estinmated; xxxx). The estinmated average clutch egg
nunbers derived from post-energence nest excavations conpleted in seasons
1997/98 (130.9 eggs wuncorrected average, n=10) and 1998/99 (102.8 eggs
uncorrected average, n=5) were dissimlar, and generally Ilower than those
obtained from direct egg counts followi ng nest excavations after conpletion of

I ayi ng.

Sanpling variation probably does account for sone of the differences above.
Oher likely difficulties associated with reconciling post-energence nest
excavation anal yses when assessing fecundity and hatchling production from sea
turtle nests were discussed in the 1997/98 Dirk Hartog Island report (Prince
1998).

The new post-energence nest excavation data were generally consistent with the
previous findings re apparent fecundity and hatchling production for the Dirk
Hartog Island nesting |oggerheads: that is, the mgjority of eggs laid in each
nest do seem likely to have been fertile, but that the estinmated hatchling
production from eggs can be quite variable [range ca. 0.42 -0.95] for different
clutches (1997/98 and 1998/99 data). Hatchling production to enmergence on the
beach surface is also generally lower than this too: range ca. ca. 0.30 -
0.95).

XXXX New beach and nest tenperature data acquisition relevant to the above was
not attenpted this season, but a |large nunber of dead plus weak and apparently
emaci ated hatchlings (ca. 35% of clutch) were again found trapped in one of the
nests bei ng excavat ed.

Di scussi on

The 1999/2000 nesting season observations at Dirk Hartog Island were generally
consistent with sinlar information obtained from previous work, although nore
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nests appeared to be producing hatchling turtles onto the beaches through the
focal January 2000 sanpling period than comonly observed at this time in
precedi ng years.

The 677 new turtles intercepted and tagged and rel eased during season 1999/2000
was the small est new season group handled at Dirk Hartog Island since 1995/ 96
In contrast, the group of 329 previously tagged identifiable inter-seasonal
remgrant (ISR) turtles was the | argest nunber of renigrants yet observed.

The further increased nunber of remgrant turtles found through season
1999/ 2000 reflects the now greater nunber of tagged turtles previously rel eased
among the Dirk Hartog Island dependent nesting female |oggerhead turtle
popul ation plus an increase in the probability of return for sone of these with
passing of tinme. The slight decrease in the 1999/2000 seasonal total nunber of
turtles handled relative to previous seasonal results fromthe sanpling program
(Figure 1) reflects nore closely the variable intensity of sanpling efforts
expended to date, rather than providing an indication of any nmjor
i nterseasonal change in nesting abundance (Figure 4).

Having regard to the data in Figure 4, it should be borne in mnd that it is
difficult to conpletely standardize the neasures for effective field sanpling
effort, particularly where this has involved nore supplenentary visits outside
of the core sanpling period (through early- to |ate-January each season), and
where these visits have intersected differing periods of increasing or
declining nesting abundance within any season - at the beginning, or end of
season, respectively.

Because of other practical problens relevant to working the Dirk Hartog |sland
site, there is also sonme nore uncertainty likely due to sanpling saturation
effects as the nunmber of nesting turtles beaching nightly increases. Since the
first 1993/94-season visit to assess the inportance of the Dirk Hartog Island
nesting group, and to start the current popul ation study, the overall focus and
ef fectiveness of the seasonal on-beach effort my also have inproved
margi nal ly. Conbined, the possible net interactive effect of these different
sanpling factor changes on the nunbers of nesting turtles able to be
intercepted is not easily quantifiable.

Thus, an exact correction cannot readily be factored in to any consideration of

possi bl e real changes in the nesting |oggerhead turtle abundance at Dirk Hartog
I sl and over the past few seasons. The data as worked suggest mnor variation
only. However, general observations on site during the 1999/2000 season, and
before, taking 1998/ 99 for specific conparison, suggest a real increase in the
nesting |oggerhead turtle abundance at Dirk Hartog Island over season 1998/99
relative to results for the past year or so, and a decline of perhaps 10-15%
i nto season 1999/2000. Any such change, if real, is likely to be wthin nornal

bet ween season variati on expected for the | oggerhead turtle.

The sanpling correction problens alluded to above require further attention for
the future. Even so, we have not yet obtained the necessary continuous |ong-
term data required for better assessnent of any possible current trend in
abundance of the nesting females conprising this Dirk Hartog Island breeding
popul ation. W are also not able to properly judge any possible change in
status relevant to previous tines due to lack of necessary quality baseline
data. Anong the Western Australian region nesting |oggerhead turtles, however,
the Dirk Hartog Island nesting group does appear to be in nuch better shape now
than does the North West Cape - Miiron |Islands nesting group (see bel ow).

The field work program for season 1999/2000 was organi zed and executed within
the main period of nesting activity previously indicated for the Dirk Hartog
I sland nesting |oggerhead turtles (ie; within outer bounds from | ate Cctober-
early November through March, with the seasonal peak of activity around late
December through January each year, plus sonme occasional out of season beaching
and egg laying), so did not seek further detailed definition of the tining of
this activity. GCeneral observations made in the course of the work did,
however, suggest some variation in the level of on-beach activity by nesting
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adult turtles within the period expected, and sone earlier onset of significant
hat chl i ng enmergence around nid-|ate January.

Better definition of the variation in particular patterns of wthin-season
reproductive activity is not a focal issue for the current study. Changes that
m ght be observed can be expected to have an environnental conponent
interacting with turtle biology and behaviour. Additional resources would be
required to address the associated questions if such study was to be attenpted.

A few nore ad hoc observations of tine and |location at sea of nmating pairs were
reported this season, as before. The lack of conprehensive data on the nmating
aggregations and activities for these |oggerheads essential for better
conservation of this breeding aggregation has been enphasized in previous
reports. Likewi se, the need for properly docunented internesting habitat usage
information for the nesting fenales. These further questions nust be addressed
if the objective of nmmintenance of this biologically significant feature of the
Shark Bay World Heritage Area is to be secured for the future.

A nmore conprehensive focused observations program will be needed to discover
the mating aggregations data. Definition of internesting habitat usage wll
require use of tracking technology at sea, as noted previously (Prince 1998;
1999).

The few new dispersal data obtained for 1999/2000 from reports of tagged
turtles at sea reinforced previous findings, ie; that adult |oggerhead fenales
nesting at Dirk Hartog Island include sone turtles having their hone feeding
grounds within the Shark Bay WHA, while the feeding grounds of others nay be
found as far northward as the Kinberley coastal waters, and that these feeding
grounds nmay be shared with sone of the adult fenale | oggerhead turtles fromthe
North West Cape and South Miiron Island nesting group (Prince 1997; 1999).

The tagged-turtle capture and rel ease data now provi ded by personnel from Sinon
Fraser University specific to the previously unsanpled |oggerhead turtle
popul ations resident within the eastern gulf waters of Shark Bay (M Heithaus,
A. Frid, pers. coms.; in consequence of their work on a study of shark
predation) are consistent with the other larger body of Shark Bay capture data
reported from the areas covered by the Shark Bay Prawn and Scallop Traw
Fisheries with respect to the proportional intermingling of adult fenale
| oggerhead turtles tagged fromanong the Dirk Hartog Island, and the North West
Cape and Miiron Islands, nesting groups respectively. These data suggest at-sea
encounters in direct proportion to the nunbers of individuals having been
tagged and released from the two breeding locations to date. W still do not
know however, how many adult |oggerhead turtles mght be resident within the
Shar k Bay WHA.

It is clear that there is sone substantial overlap in the feeding grounds being
occupi ed by the loggerhead turtles breeding at either the Dirk Hartog Island,
Shark Bay, beaches, or on those of the North West Cape - Miiron |slands area of
Western Australia. The vicariance sanpling data provided for any at-sea
| ocations outside of the Shark Bay WHA regions is |ess conprehensive than that

di scussed above. The linmits of northward dispersal records for |oggerhead
turtles fromthe North West Cape - Miiron |slands breeding group are currently
much broader than for the Shark Bay nesting turtles (Baldwin et al., 2000),

extending into I|ndonesian waters, and around the Australian coast north and
eastward into the Gulf of Carpentaria. Wthin this region, at least, Wstern
Australian nesting |oggerheads may contact turtles fromthe Geat Barrier Reef
breedi ng popul ations (Linmpus et al., 1992). Conplenmentary genetic difference
between the western and eastern Australian breeding | oggerheads has been found
(Fitzsimons et al., 1996).

The picture for at-sea interaction between the Shark Bay Prawn and Scall op
Trawl Fisheries with Shark Bay resident adult |oggerhead turtles renmins
unchanged. This information is relevant to ongoing review of nanagenent
provisions for the Shark Bay WHA-based fisheries. Inplenmentation of fleet-w de
use of BRD gear technology in the trawl fisheries has not yet been decided,
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pending results fromfurther gear trials. For now, survival records for sone of
the known trawl ed and rel eased tagged turtles are very encouraging for current
fisheries operators. Oher fishery nmanagenent options being considered in
current debate on neasures to better protect the pink snapper stock within the
western gulf area of Shark Bay might also lead to beneficial changes in the
trawl fishery operations if adopted.

Sim | ar managenent questions are posed for turtles from these stocks el sewhere
within their range at sea, where trawl and other fisheries overlap, eg; across
the Australian Northern Prawn Fishery, and also external fisheries in
I ndonesi an waters, where turtles from the North Wst Cape - Miron |Islands
breeding group in particular are known to go.

The Western Australian breeding |oggerhead turtle narked population study in
progress has not yet been run for |ong enough to provide adequate sanpling of
the nesting fermale turtles likely to be dependent on breeding sites at Dirk
Hartog Island, or in the North Wst Cape - Miiron Islands area. The seasona
increase in the actual nunber and proportion of population conprised of
previously tagged turtles found attending the Dirk Hartog Island breeding
beaches through 1999/2000 is nevertheless encouraging. Wth the now nore
obvious indication of a high frequency of relatively short remnigration
intervals (see Figure 2) for turtles fromthe Dirk Hartog |sland nesting group
coupled with the high sanpling intensity focused on this population, continuity
of support for the work in progress should provide a very good insight into the
nesting popul ati on dynam cs on beach within the next 4-6 years. Further work to
provi de specific data on clutch frequencies per season will still be needed to
help interpret reproductive perfornance, along with nore substantial data on
clutch size and hatchling production than has been possible to obtain to date.

It was suggested by sone |imted season 1997/98 results that the Turtle Bay
beach (sensu lato) provided a less than optimal environnment for production of
hatchling turtles from the eggs laid, but the nest tenperature data also
avai | abl e suggested that young of either sex could be produced here over a
nesting season. Need of simlar investigation for conparison of breeding
success on the easternnost part of the Dirk Hartog Island nesting beach conpl ex
around Cape Levillain, where nuch substrate appears to be of coarser grained
sand, and the seaward beach aspect and surface slopes differ from Turtle Bay
beach, was indicated in the 1998/99 report (Prince 1999). Again, no substantia
work to add to this know edge was possi bl e through season 1999/ 2000.

Desirabl e progress of this |oggerhead turtle popul ati on managenent study within
the Shark Bay WHA requires nmintenance of the nesting beach works programinto
the foreseeable near future, sone shorter term — within one or two seasons -
focus on the fecundity questions, and nost specifically, an additional program
of investigation at sea to better define internesting habitat |ocations and
docunment the associ ated behaviours. At a wi der scale, the further documentation
of mating |ocations should be attenmpted. It should, however, be noted that
these actions are all conplenentary, rather than substitutive.
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Figure 3. Cumulative Fraction of Year Goups Oobserved to Maximum First
Rem grant Ti ne.

Figure 4. Conparison Between Seasons of Average Nunbers of Turtles Handled
per Work Team Ni ght.
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Figure 1. Comparison Between Seasons in Numbers of Loggerhead Turtles Beaching to Nest.
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Figure 4. Comparison Between Seasons of Average Numbers of Turtles Handled per Work Team Night.
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