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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 and 1997/98. This report
covers work undertaken during the 1998/99 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 anbng those
handl ed i n seasons 1993/94 and 1995/96 t hrough 1997/ 98.

Wor k Program

The main field sanpling and nonitoring of the adult fermale |oggerhead turtles
nesting at Dirk Hartog Island through summer 1998/99 was conducted over 14
ni ghts between 8 and 22 January 1999. Suppl enentary 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 nesting season, by a local nature-based tour operator/project
vol unteer couple over: 5-7 Decenber (2 nights), 12-14 Decenber (2 nights), 27-
29 Decenber 1998 (2 nights), 2-4 January (2 nights), 6-8 February (1 night
ashore only due to adverse weather and seas), 13-15 February (2 nights), 20-22
February (2 nights), and 6-8 March 1999 (1 night only ashore main nesting
beach).

Through January 1999, two three nmenber 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, and 1997/98, as well as further on beach encounters
with 1998/99 tagged turtles.

The nature-based tour operator/project volunteer couple nmentioned above also
assisted overnight in setting up canp and conmencing this work program on 8-9
January 1999. The one group of six persons then renmained on site unti
conpletion of this job on 22 January 1999. Wrk 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

Moderate nunmbers of turtles beaching overnight were found on the first visit
over 5-7 Decenber 1998, when twenty-two new nesting turtles were tagged and
rel eased, and another five remgrant turtles intercepted. The nunbers of
beaching turtles had increased substantially by the next nid-Decenber 1998
visit, and renmai ned high through | ate-January 1999, as expected.
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Nunbers of turtles beaching nightly to nest throughout the latter period were
perhaps slightly greater than the nunbers found through the 1997/98 season
with a range of new nesting turtles, plus other already tagged turtles naking
repeat trips ashore, and additional remgrants, being ca. 75 - 120
turtl es/night.

The nunmber of turtles beaching overnight had apparently declined to around
early- to md-Decenber 1998 levels by the time of the md-February 1999 visit,
and tailed off sharply into early March 1999 (only 1 turtle intercepted ashore
plus two other crawls overnight noted 6/7 March 1999), as in previous years.

In total, 920 new nesting fenale |oggerhead turtles were tagged and rel eased

and another 214 previously tagged remigrant turtles were encountered during
season 1998/99 work. Cunulatively, 3 553 adult fenmle |oggerhead turtles have
now been tagged and released from anong those nesting at Dirk Hartog Island

and 401 have been recorded as renmigrants. One other turtle first tagged and
rel eased at its feeding ground at the bottom of Exnobuth Qulf |ate October 1994
was found on the Cape Levillain beach on 21 January 1999. This turtle was not
known to have attenpted nesting anywhere previous to this discovery.

Among the renmigrant turtles recorded over the 1998/ 99 season, 28 were first
records at 5 years from first encounter, 82 were at 3 years, 81 were at 2
years, and 7 were at 1 year only. One other renmigrant turtle, having lost its
tags, could not be assigned any specific interval. No four year interva
rem grants were observable, due to the interruption of nesting beach work over
season 1994/95 (noted above, and previously). Fifteen other turtles were found
for the second tine, including 12 from the original 1993/94 tagged group, one
fromthe 1995/96 group, and two fromthe 1996/97 group. These last two turtles
have t hus been seen ashore over three consecutive nesting seasons.

Ten of the twelve turtles fromthe 1993/94 group above have recorded [15' at 3
years + 2" at two years] interval conbinations; the other two have recorded the
reverse interval conbinations of [3 years + 2 years]. The single 1995/96 group
turtle recorded a [1%t at 1 year + 2" at 2 years] interval conbination.

Apart fromthe 6 turtles first observed during the 1997/98 season then having
been recorded twice as [15' at 2 years + 2" at 2 years] after their origina
tag and release anpbng the 1993/94 group, no other nultiple remgrant
conbi nati ons have been observable to date, due to the interruption of nesting
beach work over season 1994/95 in the first instance, and the limted duration
of this Dirk Hartog Island field work so far

First remgrant interval data recorded to date for the various eligible nesting
season groups are suggesting a nodal renmigration interval of 3 years for nany
of these female | oggerheads, with a relatively high frequency on either side of
2 year and 4 year intervals, plus many with expected longer intervals (>5
years; Figure 1). Cunulative observations of the first tine remgrants from
each of the vyear groups also suggest a high proportion of short-term
remgrations anong this population (Figure 2; ca. 40% remgrant within 5 years
maxi mum span. Note also that: 1 year renmigrant interval data unavail able for
the 1993/94 group; and no adjustment for possible tag |osses included, but
practically all of the 1993/94 group doubl e-tagged).

Two of the 1998/99 season renmigrant turtles had also previously been reported
captured and rel eased froma boat working in the Shark Bay prawn traw fishery.
One of these turtles was being recorded for the first tinme, the other turtle
was seen as a second tine remgrant, having also had recorded a second traw
capture over the tinme since first seen as a remgrant. Thus, we now have
obt ai ned records of confirned survival following a single capture and rel ease
at sea of 8 trawmed and released turtles from anong those tagged from this
nesting population. Capture and release at sea reports for 20 Dirk Hartog
I sl and nesting |oggerhead turtles total are believed eligible for testing post-
trawl capture survival prospects to April 1999.

One clutch count only (by excavation after laying) was done |ate-January 1999.
The count of 150 eggs for this clutch was higher than the averages obtained by
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excavation after deposition of eggs for larger sanples from previous years
[135.9 + 8.52 (se), n=15, 1996/97; 132.6 + 5.20 (se), n=22, 1995/96], but well
within the previously observed range of full size eggs per clutch for nesting
| oggerheads at Dirk Hartog Island [(conmbined over both seasons) = 61 - 181

eggs] .

Excavation anal yses of 5 nest sites having produced hatchlings to the beach
surface were attenpted February-March 1999. Two of these nests were on the main
Turtle Bay beach (restricted area = westernnost section of the Turtle Bay -
Cape Levillain |oggerhead breeding beach conplex of northern Dirk Hartog
Island, Shark Bay); the other three were from the eastward aspect beach
frontage | ocated southward from Cape Levillain (eastward from Turtl e Bay).

Apparent clutch sizes indicated for these nests as excavated ranged from 75 -
128 eggs (102.8 eggs uncorrected average, n=5). These estimated clutch egg
nunbers were smaller than obtained from 10 conpl eted nest excavations in season
1997/98 (82 - 159 eggs estimated; 130.9 eggs uncorrected average, n=10).

The likely difficulties associated with reconciling nest excavation analyses
when assessing fecundity and hatchling production from sea turtle nests were
di scussed in the 1997/98 Dirk Hartog Island report (Prince 1998). Noting that
qualification, these few new nest data generally confirm the previous finding
that the mmjority of eggs laid in each nest do seem likely to have been
fertile, but that the estimated hatchling production from eggs was variable:
range ca. 0.64 — 0.88 (cf 1997/98 ca. 0.42 - 0.95) for different clutches.
Hat chl i ng production to enmergence on the beach surface agai n appeared generally
| ower than this too: range ca. 0.53 — 0.83 (cf 1997/98 ca. 0.30 - 0.95).

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 1998/ 99 nesting season observations were generally consistent with simlar
i nfornati on obtained from previous work. As before, a few hatchling turtles
only were seen energing from beaches through the focal January 1999 sanpling
peri od.

The 920 new turtles intercepted and tagged and released at Dirk Hartog Island
during season 1998/99 was the largest new season group handled to date.
Li kewise, the total of 1 134 turtles intercepted, including the |argest group
of rem grants yet observed

The increased nunber of remigrant turtles found is largely due to the greater
nunber of tagged turtles previously released into the nesting population plus
an increase in probability of return for sone of these with passing of tine

The work groups involved through the season 1998/99 nmin sanpling period, and
at other tines, also worked particularly well, so the overall effective on-
beach effort may have inproved. Possible inpact of this on the nunbers of
nesting turtles being intercepted is not readily quantifiable, so a correction
cannot readily be factored in to any calculation to standardize the apparent
change in the nesting |loggerhead turtle abundance at Dirk Hartog Island over
season 1998/ 99 for conparisons. However, it is nobst probable that there was a
real increase of perhaps 10-15% in the nesting |oggerhead turtle abundance at
Dirk Hartog Island over season 1998/99 relative to results for the past year or
so.

Significance of this apparent seasonal increase in nesting abundance in terns
of any popul ation change is presently uncertain. W have not yet obtained the
necessary continuous long-term data required for such assessment. W are also
not able to properly judge any possible change in status relevant to previous
times due to lack of necessary quality baseline data. Anpbng the Wstern
Australian region nesting |oggerhead turtles, however, the Dirk Hartog Island
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nesting group does appear to be in much better shape now than does the North
West Cape - Miiron Islands nesting group (see bel ow).

The seasonal breeding pattern indicated for the Dirk Hartog I|sland nesting
| oggerhead turtles for 1998/99 was simlar to that previously described, ie;
the nesting period can generally be expected to lie within outer bounds from
| ate October-early Novenber through March, with the seasonal peak of activity
around | ate Decenber through January each year, plus sone occasional out of
season beaching and egg laying. The hatchling energence |ags behind nesting

m d-late January through May is the period generally expected.

Aggregation for mating obviously precedes comencenent of egg laying - the
expected timng is ca. 2-4 weeks before the fenmales cone ashore. A few further
observations of tine and location at sea of mating pairs were reported this
season, but we lack essential conprehensive data on nmating aggregations and
activities for these |loggerheads. Internesting habitat use patterns also stil
need to be properly docunented for the nesting females. This requires use of
tracki ng technol ogy at sea, as previously suggested (Prince 1998).

The few new di spersal data obtained for 1998/99 from reports of tagged turtles
at sea reinforced previous findings, ie; that adult |oggerhead fenal es nesting
at Dirk Hartog Island include sonme turtles having their hone feeding grounds
within the Shark Bay WHA, while others have their feeding grounds far northward
in Kinberley coastal waters. The Exnouth Gulf tagged Dirk Hartog |sland nesting
| oggerhead turtle record for 1998/99 was, however, the first docunenting this
particul ar feeding ground/ nesting beach link. The fact that sone of the adult
femal e | oggerhead turtles apparently resident within the Shark Bay WHA al so
choose to nest at South Miiron Island, off Exnouth Gulf, WA was previously
reported (Prince 1997).

Detailed definition of the full range and location of all the feeding grounds
occupi ed by the | oggerhead turtles breeding at either Dirk Hartog Island, Shark
Bay, or in the North Wst Cape - Miiron Islands area of Wstern Australia is

still not practicable with the data to hand, but the broad picture for this
maj or regional stock, genetically different from the eastern Australian
breeding |oggerheads (Fitzsimons et al 1996), is clear (WAMIP. Prince,

unpubl i shed data).

Simlarly, the broad picture from the still linited at-sea interaction data
bei ng obtained for the Shark Bay prawn and scallop trawl fisheries with Shark
Bay resident adult |oggerhead turtles renmmins unchanged. This infornation is
relevant to further review of nanagenent provisions for the Shark Bay WA,
al t hough circunstances will alter if fleet-wide use of BRD gear technology is
adopted in the near future by these fisheries. For now, survival records for
sone of the known trawl ed and rel eased tagged turtles are very encouraging for
current fisheries operators.

Nevert hel ess, we do not know how nany adult |oggerhead turtles mght be
resident within the Shark Bay WHA, the proportion of the Shark Bay resident
| ogger heads that might be sharing the prawn and scallop traw grounds being
fished in Shark Bay, or the proportions of these turtles that are part of the
Shark Bay or Exnouth region nesting popul ations.

Simlar questions are posed for turtles from these stocks elsewhere within
their range at sea, where trawl and other fisheries overlap, eg; across the
Australian Northern Prawn Fishery, and also external fisheries in Indonesian
waters, where turtles fromthe North West Cape - Miiron |slands breeding group
in particular are known to go.

The Western Australian breeding |oggerhead turtle nmarked population study in
progress has not yet been run for |ong enough to provide adequate sanpling of
the nesting female turtles likely to be dependent on breeding sites at Dirk
Hartog Island, or in the North Wst Cape - Miiron Islands area. Data avail abl e
to date also do not provide good indications of individual nesting frequencies
in the long term particularly because of forced interruptions to the field
programs in place (WAMIP: Prince, unpublished data), but the early indication
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of a high frequency of relatively short remgration intervals (see Figure 1)
for turtles fromthe Dirk Hartog Island nesting group is interesting. Specific
data on clutch frequencies per season wll wultimately be needed to help
i nterpret reproductive perfornmance, along with nore substantial data on clutch
size and hatchling production than has been possible to obtain to date.

Prelim nary breeding success data obtained for season 1997/98 suggested 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
dat a avail abl e suggested that young of either sex could be produced here over a
nesting season. Sinmilar investigation for conparison of breeding success on the
easternnost part of the Dirk Hartog |sland nesting beach conplex around Cape
Levillain, where nmuch substrate appears to be of coarser grained sand, and
seaward beach aspect and surface slopes differ from Turtle Bay beach, was
suggested. No substantial work to add to this know edge was possible through
season 1998/ 99.
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Fi gures
Figure 1. Fraction of Year Group at Observed First Remigrant Intervals.

Figure 2. Cunul ative Fraction of Year G oup Observed to Maxi num First Rem grant
Ti me.
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Figure 1 Fraction of Year Group at Observed First Remigrant Intervals.
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Figure 2. Cumulative Fraction of Year Group Observed to Maximum First Remigrant Time.
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