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Progress Report for 2012

Sea Turtle Conservation Bonaire proudly presents its 2012 Bonaire Sea Turtle
Research and Monitoring Report.
In this report you will read about the methods and results of our sea turtle research
and monitoring activities, which include nesting beach monitoring, foraging ground
surveys, turtle migration tracking, and responding to reports of turtle strandings. With
our nesting beach monitoring, we track turtle nesting activity, determine nest size and
productivity, and estimate the number of hatchlings produced. With our foraging
ground surveys we capture, tag, measure and photograph individual turtles and establish catch-per-unit-effort measures of turtle abundance. We inspect the turtles for
signs of illness or injury, including fibropapillomatosis. Our recapture of previously
tagged turtles provides valuable insight into turtle residency duration, home range,
growth rates, and habitat quality. With satellite telemetry, we are able to identify the
migration paths and distant feeding grounds used by our breeding and nesting turtles. Our follow-up on reports of turtle strandings has resulted in the occasional
rescue of sea turtles and has helped us to identify threats and take actions to mitigate problems.
New research was started in 2012 with funding from IMARES (the Institute for Marine
Resources and Ecosystem Studies in the Netherlands). Using abundance surveys
and deploying dataloggers we began to study the foraging use of Lac by hawksbill
turtles. The results so far demonstrate that these turtles regularly move in and out of
the bay, and indicate that this area is an important turtle foraging area for not only
green but hawksbill turtles as well. This continuing research will be helpful in
strengthening our case for the importance of protecting Lac.
We use the information gathered in our research and monitoring activities to identify
and implement conservation, education, and advocacy efforts needed to ensure protection of Bonaire’s sea turtles. We also use sea turtle conservation as a focal point
to drive and stimulate general conservation awareness and efforts. For information
about these other important activities of STCB, please visit our website at:
http://www.bonaireturtles.org/.
Our important work could not be completed without significant financial support. We
would like to acknowledge our flagship funder: World Wildlife Fund -Netherlands
(WWF-NL), and our other major funders: the Dutch Ministry of Economic Affairs, Agriculture and Innovation (EL&I) and the Dutch Caribbean Nature Alliance (DCNA).
We are also thankful to our many other individual, foundation, and business donors
(Appendix III), to STCB staff and board members (Appendix IV), and the many government and business partners, and dedicated volunteers that assisted us (see
Appendix V). We especially would like to thank STINAPA-Bonaire for their continuing
collaboration and support.
We extend our thanks and acknowledgement to Dr. Robert van Dam, our scientific
advisor, who oversaw STCB’s research efforts and contributed substantially to the
production of this report.
We hope you find this report informative and that it encourages your interest in, and
support for, the sea turtles of Bonaire.
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Research
Nesting Beach Monitoring
All known suitable nesting beaches of Bonaire and Klein Bonaire were surveyed periodically for sea turtle nesting activity during 2012, with emphasis on the most
actively used nesting area around "No Name" beach on Klein Bonaire. No Name
beach is Bonaire’s index beach for measuring annual fluctuations in nesting activity
and was visited at least twice weekly from May to November. The number of turtle
nests reported is a best estimate and includes some turtle activities judged to be
nests by experts but where eggs could not be confirmed present.
The turtle nesting season began in 2012 on May 12th, when a fresh loggerhead nest
was discovered near the “Fisherman’s Hut” along the Southwest coast of Bonaire.
Shortly afterwards, on May 14th, a hawksbill crawl was discovered at No Name beach
that turned out to be a nest. The last nest for loggerheads was found on August 10th
at No Name beach, whereas hawksbills were very active for nearly eight months, until the last nest of the season was found at No Name on January 7th 2013. Green
turtles were active nesting at several beaches in the period from July 30th through
October 7th.
For 2012, a total of 19 loggerhead, 60 hawksbill and 3 green turtle nests were recorded at No Name beach, with July showing the greatest nesting activity combined
for all three species (Figure 1). Nesting for loggerheads peaked in June, whereas solid activity for hawksbills was recorded in the months from July through October.
Three green turtle nests were laid on No Name beach during July and August, possibly by the same individual.
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Figure 1. Temporal distribution of nests laid by loggerhead and hawksbill turtles at No Name beach,
Klein Bonaire (top) and the beaches of Bonaire (bottom) during 2012 (and including January 2013).

Figure 2. Distribution of hawksbill and loggerhead nests encountered in 2012 along No Name beach,
Klein Bonaire.
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Hawksbill and loggerhead nests at No Name were laid fairly continuously along the
nearly 2km long beach, whereas the three green turtle nests were clustered around
the sandiest area and amidst the dunes (Figure 2).
The ten-year trend in nesting activity for the three species most commonly encountered nesting is illustrated in Figure 3. The year 2012 marked a significant upturn in
the number of hawksbill nests at No Name beach, setting a new record of 60 nests.
Loggerhead and green turtle nesting are both at lower -but perhaps stable- levels,
although year-to-year variation in these species can be substantial as seen also at
other Caribbean and western Atlantic rookeries.
On the island of Bonaire, nesting activity by loggerhead and hawksbill turtles during
2012 occurred primarily along the southwest coast (11 loggerhead, one hawksbill
and 7 green turtle nests), at Donkey-Te Amo-Plaza Resort beaches (5 hawksbill
nests), Playa Chikitu (4 green turtle nests), and at Washikemba (1 hawksbill nest).

Figure 3. Trend in nest numbers by species at No Name Beach, Klein Bonaire (solid lines) and totals
for all Bonaire and Klein Bonaire nesting beaches (dashed lines).

Nesting size and productivity were measured through nest revisions shortly after
hatching. Revision of 18 loggerhead nests at No Name beach yielded an average
nest size of 133.5 eggs (range 86 – 195) and the nests had an average hatching
success of 84.7%. Fifty-four hawksbill nests examined at No Name beach contained
on average 151.3 eggs (range 77 – 208) and had a mean hatch success of 81.2%.
The three green turtle nests at No Name had a mean nest size of 123.3 eggs (range
80 – 151) and a mean hatch success of 78.9%. These green turtle nests are the first
recorded for No Name beach since STCB began comprehensive coverage in 2003.
The estimated number of hatchlings produced at the index beach of Klein Bonaire
during 2012 can be calculated from the total number of nests, average nest size and
average hatching rate. The 19 loggerhead, 60 hawksbill and 3 green turtle nests laid
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along No Name resulted in approximately 2148 loggerhead, 7371 hawksbill and 292
green turtle live hatchlings emerging from their nests. Trends
Trends in the estimated loglo
gerhead, hawksbill and green turtle hatchling production at No Name beach are
illustrated in Figure 4.
Revision of ten loggerhead nests on beaches along the southwest coast of Bonaire
yielded an average nest size of 137.9 eggs (range 115 – 164) and an average hatchhatc
ing success of 56.8%. Seven green turtle nests averaged 114.4 eggs (range 9292 131)
and a mean hatching success of 25.8% Low nest productivity at these low-elevation
low
beaches is likely due to seawater occasionally smothering nests
nests that were laid in
close proximity to the waterline.
At Playa Chikitu, Washington Park, four green turtle nests were laid during 2012. ReR
vision of these green turtle nests yielded an average nest size of 97.5 eggs (range 92
– 105)) and a hatching success of 70.3%. An estimated 274 green turtle hatchlings
emerged from the Playa Chikitu nests.
One hawksbill nest (116 eggs) was laid at Washikemba in June but was washed out
during a storm surge.

Figure 4. Trend in live hatchling production estimates for loggerhead, hawksbill and green turtles at No
Name Beach, Klein Bonaire.
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Foraging Ground Surveys
Foraging ground surveys were conducted by snorkeling along the entire west coast
of Bonaire, circumnavigating Klein Bonaire, and in front of Lac Bay (Figure 5, Table
1). In addition, turtle surveys using the netting technique were performed inside Lac
Bay. The purpose of these snorkeling surveys is to tag, sample, measure and photograph individual turtles, and to establish catch-per-unit-effort measures of turtle
abundance.

Figure 5. Sectors of coastal areas of Bonaire and Klein Bonaire covered during the 2012 in-water snorkeling surveys. Survey tracks are marked in gray (lines connect survey begin and endpoints, but do not
necessarily indicate the precise survey tracks).
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Table 1. In-water snorkeling survey effort in hours by sector from 2003 to 2012.

From 2010 to 2012, juvenile green turtle abundance appeared to increase in all areas
with the exception of Klein Bonaire which has experienced a steady decline (Figure
6). However, on the reef outside of Lac Bay green turtle numbers reached record
high levels (Figure 7), with up to 200 individuals counted in ~1 hr surveys there. These green turtles are associated with the Lac Bay sea grass pasture foraging grounds.
With the exception of the Lac Bay animals, the green turtles encountered during
snorkeling surveys are mostly immature smaller than 40 cm straight carapace length
(SCL, see Figure 11). Locations with particularly high green turtle abundance (other
than Lac Bay) include Ebo’s Reef at Klein Bonaire (associated with the sea grass
beds in the shallow lagoon there), the stretch from Playa Frans through the west end
of Washington Park, and sectors of the southwest coast of Bonaire (Figure 8).
Hawksbill turtles occur in lower numbers and densities than green turtles throughout
Bonaire and Klein Bonaire and, after declining, their abundance in 2012 appears to
have stabilized in the surveyed areas (Figures 6 and 7). Similarly as for green turtles,
but occurring in a much lower aggregation density but on average in greater body
size (Figure 11), immature hawksbill turtles are found on the reefs adjacent to Lac
Bay, and these animals also move inside the bay for foraging (see below). Other areas of relatively high hawksbill abundance are Ebo’s Reef (Klein Bonaire) and the
southwest tip of Bonaire (Figure 9).
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Figure 6. Comparison of 2003--2012 “catch-per-unit-effort” survey results by sector around Klein BonBo
aire and Bonaire (data prior to 2006 is not available for all areas).
areas)

Figure 7. Comparison of “catch-per-unit-effort”
“catch
survey results 2006-2012
12 outside Lac on Bonaire’s
southeast coast.
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Figure 8. Locations where green turtles were captured during the 2012 snorkeling surveys around
Bonaire and Klein Bonaire.

Figure 9. Locations where hawksbills were captured during the 2012 snorkeling surveys around Bonaire and Klein Bonaire.
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Netting capture surveys were conducted at Lac Bay periodically throughout 2012. A
total of 149 green turtles and 9 hawksbills were caught during these surveys. Figure
10 indicates the netting locations, aimed at areas with highest green turtle abundance as determined by observing turtles surfacing to breathe. Table 2 shows the
abundances measured for both species through captures per hour of netting time
(“net soak time”). Green turtles are vastly more abundant than hawksbills within Lac
and their numbers appear to be increasing. During several net sets, a large number
(>6) of turtles was caught so quickly that the decision was taken to retrieve the net
early, to avoid catching an overwhelming number of animals. In contrast, hawksbill
abundance at Lac appears to be slightly declining and their net-capture rate is the
lowest measured since 2003 (Table 2).

Figure 10. Netting locations for 2012 inside Lac Bay (white bars indicate net location and orientation),
and locations of hand-captured green turtles (green circles) and hawksbills (red stars) mainly on the
fringing reef outside Lac Bay.
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Table 2. Inter-annual
annual comparison of catch-per-unit-effort
catch
effort results for netting surveys conducted at Lac
Bay.

Figure 11. Size distribution of hawksbill and green turtles captured, tagged and measured during 2012.
Black bars indicate recapture of turtles tagged in previous years.
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Combined, the snorkeling and netting surveys yielded a record total of 221 individual
green turtles and 31 hawksbills captured, of which 46 green turtles and 14 hawksbills
were recaptures of turtles marked by us from previous years (Figure 11).
Recapture profiles provide indications of the residency durations by species and habitat location (Figure 12). Too few hawksbill turtles were recaptured to detect any
trends, but green turtles at Lac Bay appear to remain longer in that habitat than
elsewhere around Bonaire and Klein Bonaire. Juvenile green turtles from areas other
than Lac are mostly transient, remaining in place for very few years unless they move
to Lac Bay. Older and larger green turtles from Lac are probably underrepresented in
the data due to our reduced ability to catch these powerful and fast-swimming animals.

Figure 12. Distribution by year of initial tagging of recaptured turtles encountered during 2012.
White-filled bars indicate turtles recaptured at Lac Bay, black bars for turtles elsewhere

A clue as to what happens to juvenile hawksbills as they grow up and then “disappear” from Bonaire’s reefs comes from two sighting reports: the first from Curacao in
January 2012 and the other from Aruba in September. At Curacao, divers filmed a
juvenile hawksbill swimming along the reef and reported their find to STCB. Due to
the unusual deformity of its carapace, this turtle was instantly recognizable as being
an animal first caught and tagged off “Playa” in 2003 and where it resided for many
years (Figure 13). This hawksbill is now estimated to measure about 60cm SCL, and
the habitat shift it made by moving to Curacao is thought to be typical for hawksbills
approaching maturity.

th

Figure 13. Hawksbill 03-036 on initial tagging on February 4 2003 (left) and as sighted by divers on a
reef at Curacao (January 2012).
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From Aruba (via Turtugaruba) came a sighting report of a tagged hawksbill on Arashi
reef (north western end of the island). Through the WIDECAST Marine Turtle Tagging Centre, this turtle was identified as tagged by us on Bonaire. It turns out to be
hawksbill 07-025, first captured and tagged in 2007 at Nukove and then measuring
26.6 cm SCL. In 2008 the animal was recaptured at Nukove and in little over a year it
had grown to 32.0 cm SCL (Figure 14), indicating a relatively high growth rate.
Thereafter it was not encountered again during in-water surveys around Bonaire and
remains unknown when this turtle moved to Aruba.

th

Figure 14. Hawksbill 07-025 recaptured at Nukove, Bonaire, on March 12 2008 (left) and as sighted
by divers on Arashi reef, Aruba (September 2012).

Presence of disease
Fibropapillomatosis (FP) occurs in green turtles at Lac Bay and all animals captured
there are examined for the presence of external tumors. Many of the 149 green turtles examined during the netting session in 2012 exhibited evidence of obvious
tumors, typically wart-like protrusions most often around the neck and eyes (Figure
15). The occurrence of fibropapillomatosis in the Lac Bay green turtles has fluctuated
strongly over the years (Table 3), and for unknown reasons the rate of FP occurrence
has risen sharply during 2012.

rd

Figure 15. Fibropapilloma tumors on green turtle 12-236 captured at Lac Bay on December 3 .
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Table 3. Number of green turtles captured in Lac by survey period and occurrence of visible tumors.
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Lac Bay hawksbill project
The Lac Bay lagoon covers an area of about 7 km2 and contains a variety of habitat
types such mangrove stands, seagrass beds and coral reefs. Due to its diversity value and vulnerability, the area has been designated as a legally protected Ramsar
site. Mangrove forests and seagrass pastures are vulnerable and valuable habitats,
providing important ecological and economic components of coastal ecosystems.
They provide habitat for fish and shellfish and nursery areas to the larger ocean, and
perform important physical functions of filtering coastal waters, dissipating wave energy and anchoring sediments. Seagrass pastures at Lac occur in proximity to, and
are ecologically linked with, coral reefs, mangroves, and salt marshes. Seagrasses
are the primary food of green sea turtles, an endangered and charismatic species of
substantial public interest. Seagrasses are subject to many threats, both anthropogenic and natural. Runoff of nutrients and sediments from human activities on land
has major impacts in the coastal regions where seagrasses thrive; these indirect human impacts, while difficult to measure, are probably the greatest threat to
seagrasses worldwide. Both nutrient and sediment loading affect water clarity;
seagrasses' relatively high light requirements make them vulnerable to decreases in
light penetration of coastal waters.
In an attempt to learn more about the behavioral patterns and habitat use of hawksbills at Lac Bay, abundance surveys and datalogger deployments were carried out in
2012. Two types of surveys were performed to capture turtles for data logger deployment and retrieval: netting surveys inside the bay and snorkeling surveys on the
reef outside Lac. These same surveys are part of our ongoing monitoring of green
turtles in Lac Bay and were used as one of the means to find hawksbills in the bay.
Two hawksbills turtles were caught using a 200 m long by 5 m high sections of widemeshed tangle net deployed at fixed locations for an average of 40-minute periods
and a total soak time of 27.1 hours during 2012. All deployed nets were continuously
monitored by a minimum of five snorkelers and a total of 40 volunteers assisted
STCB staff during these surveys. Two additional hawksbills were captured and recaptured during our snorkeling surveys outside the bay. These surveys were
conducted by snorkeling and/or with the aid of SCUBA, with 2 to 4 people swimming
parallel to the coast and followed by a boat. Sighted turtles on reef sites were identified by species and approximate size, and turtles were captured by hand.
Approximately 7 hours of surveys were performed with the help of 27 volunteers assisting STCB staff during these surveys.
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Figure 16. STCB staff searching for datalogger turtles with the sonic receiver.

Datalogger deployments and retrievals
Instruments used for this study are Mk10-F Fast-GPS Tag (Wildlife Computers,
Redmond, U.S.A.) dataloggers, which combined with a sonic tag are attached to the
turtle using epoxy at the top of the carapace. The dataloggers are programmed to
record depth every 5 seconds and to attempt to obtain Fast-GPS fixes whenever the
animal surfaces (surfacings are detected by the “saltwater switch”, or conductivity
sensor, on the instrument). Sonic tags are uniquely coded for identification and were
cross-referenced with the STINAPA conch research project (Sabine Engel) to avoid
code duplications, since they are deploying similar tags on conch within Lac Bay.
Dataloggers were placed on four turtles during 2012 and three have since been recaptured yielding displacement and dive data. Two turtles were initially caught by
hand on the reef outside of Lac and the other two were caught in the tangle-net deployed in seagrass areas inside the bay. Capture locations were recorded by
handheld GPS and then the animals were brought by boat to shore for processing,
which includes measurement, flipper tag application and datalogger attachment. For
attachment, the turtle’s carapace topmost vertebral scute was prepared by scraping it
clean of algae and sanding with coarse (#80) sandpaper. The datalogger/sonic tag
package was then affixed using marine putty epoxy, followed by the application of
two lateral strips of resined fiberglass tape. Once instrumented, all animals were released as close as possible to the location of capture.
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Figure 17. First datalogger deployment at Lac Bay, on turtle 12-034
12 034 measuring 53.0 cm SCL, released
on 21 February 2012.

Table 4. Datalogger deployments and retrievals on juvenile hawksbill turtles at Lac Bay.

Attempts to find instrumented turtles were made as often as boat access allowed.
Typically, a wide sweep was made first along the center of the bay, then closer to the
mangrove
ve fringe, stopping every 100m or so to deploy the hydrophone and listen for
the sonic tags in all directions and the required frequencies (Figure 16).
16) In addition to
our own efforts, the STINAPA conch project frequently passed along ID and location
information
ation of sonic tags belonging to turtles that were heard by them, which was
very valuable because of their more continuous presence in Lac.
To date (January 2013), three instrumented hawksbill turtles have been recaptured
re
(Table 4),
), yielding detailed information on displacement and diving behavior. The first
unit recovered, from turtle 12-128,
12 128, partially malfunctioned and only yielded data for
the first 12 days of the 105 day at-large
at large period (the device was later replaced by the
manufacturer). The remaining
remaining two dataloggers did provide full datasets for the duradur
tion of their deployments.
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Figure 18. Second datalogger deployment at Lac Bay, on turtle 12-128 measuring 57.7 cm SCL, released near the White Hole dive buoy on 10 April 2012.

Figure 19. Recapture of turtle 12-128 and retrieval of the second datalogger, inside Lac Bay on 24 July
2012. This turtle was now carrying fishing line wrapped around its head and flippers and without intervention would very likely have perished.

Turtle behavior from datalogger readings
The three recovered dataloggers yielded detailed data on turtle behavior, including
periodic GPS locations and continuous dive depths recorded at 5 second intervals.
The behavioral record for all three hawksbills reveals that these turtles regularly
move in and out of the bay. When outside the bay, the animals adhere to a diurnal
pattern of resting at night and activity during the day. When inside Lac, such a diurnal
pattern is more difficult to perceive due to the shallow waters and limited depth resolution (0.5m) of the dataloggers, but it appears that a similar pattern is maintained.
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While inside Lac, turtles appear to reside and feed on the dense seagrass and near
the mangroves, presumably eating organisms such as sponges associated with the
seagrass stands and the mangrove roots. Although the GPS data did not indicated
incursions into the mangrove forest itself, it is likely that the GPS signals are too
weak there for the dataloggers to record, so it remains unknown whether the turtles
enter the mangroves to any extent. Also, in extreme shallows, hawksbills make frequent-but-short excursions to the surface to breathe; possibly too short for GPS
signal acquisition.

Figure 20. Locations and overview of the dive profile recorded for hawksbill 12-034. This turtle was originally caught on the reef outside Lac, but moved into the bay one day after release, where it apparently
remained in a very shallow area until recaptured 6 months later (red square is original capture location,
green square is recapture location).
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Figure 21. Locations and overview of the dive profile recorded for hawksbill 12-128. The datalogger on
this turtle stopped recording after 12 days, however during that time the animal moved into the Bay
three times (red square is original capture location, green square is recapture location).
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Figure 22. Locations and overview of the dive profile recorded for hawksbill 12-229. This turtle frequently moved in and out of the bay via the channel near Cai (red square is original capture location, green
square is recapture location).
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Figure 23. Highlighted dive profiles of hawksbill 12-229
12 229 during 14 October 2012 (top, full day), when the
animal commuted into the bay (middle) and made the deepest recorded dive of this study, just after exitexi
ing the bay through the channel at Cai, to 48 meters depth (bottom).
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Figure 24. Border between red mangrove stands and seagrass beds in Lac Bay, and habitat for juvenile
hawksbills. Sponges and other organisms heavily encrust the mangrove roots.

Lac Bay hawksbill demographic parameters
Hawksbill turtles have been caught by us at Lac Bay, mostly as a result of “bycatch”
while using the tangle-net
net for capturing green turtles, but also during targeted capture
efforts on the reef outside of Lac. Since 2003, some 72 individual
individual turtles have been
captured, measured and tagged there. Figure 25 illustrates the size range of hawkshawk
bills inhabiting Lac, as compared to those found elsewhere around Bonaire.
Hawksbills utilizing Lac are almost exclusively immatures and tend to be larger than
non-adults found on other reefs of Bonaire (Figure 25;
25; hawksbills smaller than 60 cm
SCL are considered immatures). The size range of Lac hawksbills is also very similar
to that reported by Bjorndal & Bolten (2010) for their seagrass study area at Union
Creek Reserve, Great Inagua, Bahamas (Figure
(
26).

Figure 25. Difference in size-distribution
distribution between hawksbills found at Lac Bay (n=72) and elsewhere
around Bonaire (n=214).
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Figure 26. Size distribution of hawksbills inhabiting seagrass pastures at Union Creek Reserve, Great
Inagua, Bahamas reported by Bjorndal & Bolten (2010).

Somatic growth rates are an indicator of marine turtle habitat productivity and are
likely related to foraging efficiency and food quality. Periodic recaptures
recapture of twentythree individual hawksbills associated with Lac yielded growth increment information
(and compared to 71 non-Lac-resident
non
resident turtles). For Lac Bay hawksbills, growth rates
appear high in comparison with hawksbills in other Bonaire habitats (Figure
(Figure 27, carapace length growth tends to slow as the animals become larger). Growth at Lac
appears similar to that reported for hawksbills in seagrass habitat at
a Union Creek
Reserve (Figure 28)) and comparable to that of hawksbills at Monito Island, another
high
h productivity habitat in the Caribbean where larger hawksbills are abundant (Fig(
ure 29).
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Figure 27. Comparison of mean growth rates for hawksbill turtles residing at Lac Bay and elsewhere
around Bonaire. Horizontal lines indicate the size range over which the growth interval was recorded.

Figure 28. Mean growth rates of hawksbills inhabiting seagrass
seagrass pastures at Union Creek Reserve,
Great Inagua, Bahamas reported by Bjorndal & Bolten (2010).

27
Sea Turtle Conservation Bonaire

Progress Report for 2012

Figure 29. Mean growth rates of hawksbills inhabiting Mona Island coral reefs (A’’), Mona Island cliff
walls (B”) and Monito Island cliff walls (C”), from Diez
D
& Van Dam (2002).

Figure 30. Comparison of body-condition
body condition index for hawksbill turtles residing at Lac Bay (red dots) and
elsewhere around Bonaire (yellow dots).

The “body condition index” is another attempt at measuring the status of turtle health,
also known as the “relative fatness index” and is simply calculated from body mass
and SCL through: BCI= 104 · (body mass)/SCL3 in kg/cm3. Figure 30 compares
BCI’s for Lac and other Bonaire hawksbills. Mean BCI’s are slightly higher for Lac
animals (1.19 kg/cm3 at Lac vs 1.15 kg/cm3 at other sites), but not significantly differdiffe
ent, meaning hawksbills at Lac are on average not significantly heavier (in relation to
their size) than hawksbills at other sites around Bonaire. Diez and Van Dam (2002)
report
ort BCI values of 1.16 (Mona reef), 1.18 (Mona cliff wall), and 1.24 (Monito) for
their three study sites in Puerto Rico. The mean BCI value for hawksbills in Union
Creek Reserve, Bahamas (mean=1.17, SD=0.08, N=45), are very similar to the valva
ues reported for Lac hawksbills.
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Our results indicate that the Lac Bay habitat complex, consisting of its fringing reef,
seagrass pastures and mangrove forest, support a healthy and productive hawksbill
aggregation. Somatic growth rates for hawksbills are high and the condition index of
hawksbills at Lac fall within the range of hawksbill aggregations at other sites in the
Caribbean. Growth rates of hawksbills at Lac measure in the upper range of rates
reported for other Caribbean hawksbill aggregations. Although seagrass habitats
may not be as common a habitat for hawksbills as coral reefs and other hard-bottom
habitats, sea-grass pastures may become more important, and can support equivalent productivity, for hawksbills if coral reefs continue to decline.
Satellite Tracking
In order to add to our knowledge about the foraging and migratory habits of sea turtles that come to Bonaire to mate and nest, we continued our satellite-tracking
program in 2012 by tracking a large adult green sea turtle. This turtle, which we
named Anneke is the 23rd sea turtle that we have tracked by satellite since 2003
when our program began (see Figure 31).
After the nesting season, adult male and female sea turtles return to their resident
foraging grounds. With satellite transmitters, we are able to learn where these turtles
live outside of the nesting season and which routes are taken to return to those sites
where they forage.
It is likely that these turtles were born on Bonaire many years ago, yet now live all
around the Caribbean. From our tracking program, we know that our adult turtles can
live as far as 2,500 kilometers away and as close as the Los Roques Archipelago,
some 150 kilometers to the east.

Figure 31. 23 Bonaire nesting sea turtles have been tracked by STCB since 2003
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We have tracked sea turtle migrations from Bonaire west to the coastal waters of
Nicaragua, Honduras and Colombia; northwest to Mexico and Cuba, north to Puerto
Rico, the Dominican Republic and the Virgin Islands; and east to Venezuela's Los
Roques Archipelago. These countries are range states of Bonaire's breeding sea turtles; regions where our turtles spend portions of their lives.
At 2:00 am on the 8th of October of 2012 Anneke, a green sea turtle with a straight
carapace length of 103 cm was fitted with a Wildlife Computers model SPOT5 transmitter after she had laid her fourth and final nest on Playa Chikitu, a beach in the
Washington Slagbaai National Park. Anneke departed immediately to the north (Figure 32).

Figure 32. Anneke the green sea turtle departed Bonaire immediately, swimming rapidly north. She
covered 135 km in her first 24 hours of migration.

Swimming across the Caribbean Sea, Anneke arrived to Dominican Republic waters
in just six days, traveling 750 km. Anneke’s initial stage of migration was quite similar to the hawksbill, Jklynn, tracked in 2011 (Figure 33). Jklynn crossed the
Caribbean in 13 days and her Wildlife Computers model SPOT5 transmitter was still
sending a signal over a year later when Anneke arrived relatively close by, just 142
km to the east.
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Figure 33. Jklynn (in orange) and Anneke (in Green) on October 15 2012.

Anneke’s migration was not complete however as she continued west along the
coast of Haiti eventually heading into Cuban waters. Anneke arrived to her foraging
grounds on the 7th of December, 61 days and nearly 2,500 km from her nesting site
on Bonaire (Figure 34).
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Figure 34. Location signals from Anneke 8 of October – 12 of November 2012

Anneke’s feeding grounds lie in the proximities of well-known archipelago, Jardines
de la Reina, a highly diverse and healthy marine ecosystem. Interestingly, Anneke
passed through Jardines de la Reina, slowing down significantly on 9th – 12th of November. She continued, however, to the west an additional 500 km along Cuba's
southern coast nearly reaching Isla de la Juventud. Instead of staying there or con-
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tinuing her way to the west Anneke turned back and returned to the area of Jardines
de la Reina where she was tracked from 9th of December 2012 to 21st of January
2013 when her transmitter ceased to send signals (Figure 35).
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Figure 35. Location signals from Anneke 9 of November – 9 of December 2012

Turtle Strandings
Stranded turtles are animals found dead, injured, or sick, or sometimes apparently
healthy but in an unsuitable circumstance; such as entangled in debris along the
shoreline. Strandings are reported to STCB directly to the Sea Turtle Hotline (780
0433).
During 2012 we had 21 stranded turtles that we acted upon (Table 5). Thirteen (13)
animals were found dead, and out of these thirteen dead turtles one was clearly
poached for human consumption; four were killed by waste fishing gear (2 hawksbills
and 2 green turtles); one large male hawksbill had signs of a head injury possibly
caused by a windsurf board; and seven died of unknown causes.
Three turtles were freed from entanglement in fishing lines and then released. One of
these was an olive ridley sea turtle, a rare visitor to Bonaire’s coastline (Figure 36). A
sick green turtle captured during netting surveys was taken for veterinary examination, re-hydrated and released. In addition, four live hawksbill post-hatchlings were
rescued during 2012 in unsuitable mangrove areas around Lac Bay and successfully
released back into the open seas on the west coast of Bonaire.
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Figure 36. Stranded Olive Ridley with line attached (left) and following release (right)

Figure 37. Green turtles entangled in fishing line during 2012
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Table 5. Sea turtle stranding incidents recorded for Bonaire and Klein Bonaire in 2012

DATE
9-Jan-12

LOCATION
Kontiki

SPECIES
Hawksbill

SIZE –
Curved
carapace
length
6.7cm

25-Jan-12

Outer reef,
Lac Bay

Green

52.2 cm

27-Jan-12

Port Bonaire

Green

51.6 cm

13-Feb-12

Kontiki

Hawksbill

6 cm

21-Feb-12

Town Pier

Hawksbill

Approx 40
cm

22-Feb-12

Sorobon

Hawksbill

7 cm

25-Feb-12

Windsock

Green

Approx. 35
cm

3-Mar-12

Lac Bay

Hawksbill

75 cm

12-Mar-12

Lac Bay

Green

Approx. 45
cm

3-Apr-12

Baby Beach,
Sorobon

Hawksbill

73.8 cm

12-May-12

Baby Beach

Hawksbill

60 cm+

20-May-12

Sorobon

Green

Approx.45
cm

5-Jun-12

No Name
Beach
Alice in
Wonderland
Lagoen

Hawksbill

Approx. 35
cm
Approx. 45
cm
70 cm

26-Jun-12
2-Jul-12

2-Aug-12

Baby Beach,
Sorobon

Unknown
Olive Ridley

Green

56.2 cm

STATUS
3-4 month healthy post-hatchling found in unsuitable habitat in the mangroves. Released in open
waters on west coast
Diver found dead turtle found wedged under the
reef. Necropsy performed and findings consistent
with drowning but wounds to axilla and rear flipper
were unexplainable
Divers reported seeing a turtle with fishing line coming from its mouth. They had cut some of the line
away. STCB caught the turtle, removed the hook
and released it after tagging (Figure 37)
1-2 month post-hatchling found in unsuitable habitat
in the mangroves. Released in open waters on west
coast by volunteers
Decomposed hawksbill with tags [BBH095] found
entangled in fish line at Town Pier. Tags retrieved
by Asko.
4-5 month post-hatchling found at Sorobon. Released in open waters on west coast
Small green turtle found dead at Windsock dive site
with fish line coming from its mouth. Examination
indicated probable cause of death was entrapment
leading to drowning (Figure 37)
Decomposed hawksbill found washed up on the
shore. No obvious sign of trauma. Cause of death
unknown
Decomposed turtle found in channel by Bas Toll,
close where poached turtle was found in 2011. Evidence seen of butchery therefore likely it was killed
for consumption
Large male hawksbill stranded on beach with obvious signs of trauma. Turtle was taken to vet for xray and examination. Findings were inconclusive
so turtle was kept overnight but his condition deteriorated and he died the following day. Necropsy was
performed and evidence of head wound found, possibly from windsurf board/boat strike
Large hawksbill stranded on beach with huge mass
of plastic strapping and net attached to it, found by
tourists. Tourists and locals Martijn & Monique freed
the turtle and it returned to the sea
Decomposed juvenile washed up at Sorobon, full of
maggots. Remains collected by STCB but decomposition too extreme for necropsy, so cause of
death unknown
Dead hawksbill found on beach by tourists. Cause
of death not yet established as awaiting necropsy
Divers reported seeing a dead turtle while diving.
Not recovered despite several searches
Adult Olive Ridley found entangled in ropes by
Funchi. Disentangled and kept overnight in tank for
assessment and re-hydration. Released after tagging (WH7570) on west coast
Dead turtle found close to the Shrimp Farm. Small
fibropapilloma tumors on right eye and left shoulder
but no other external signs of trauma so cause of
death unknown
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DATE
27-Aug-12

LOCATION
Mangroves,
Lac Bay

SPECIES
Green

SIZE –
Curved
carapace
length
75 cm

30-Aug-12

Town Pier

Hawksbill

35-40 cm

20-Nov-12

Mangroves,
Lac Bay

Hawksbill

7cm

7-Dec-12

Lac Bay

Green

Approx. 45
cm

9-Dec-12

Captain
Don's Reef,
Klein Bonaire

Green

Approx. 70
cm

STATUS
Dead turtle found drifting close to mangroves. Collected by boat and examined externally. No signs of
trauma so cause of death unknown
Decomposed hawksbill found by diver hanging from
discarded new fishing line in which it had become
entangled at Town Pier
Healthy post-hatchling found swimming in unsuitable habitat in the mangroves. Released in open
waters on west coast
Sick turtle caught during STCB netting survey. Taken to vet for x-ray but nothing seen. Re-hydrated in
fresh water overnight and feeding attempted but
unsuccessful. Released following day at Lac Bay
Dead turtle found by divers caught in a large mass
of fishing line on the reef at Klein Bonaire. Retrieved
the turtle with the help of STINAPA. Cause of death
was entanglement in longlines
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Appendix I. List of turtles encountered during 2012.
Green turtles
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Green turtles (continued)
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Green turtles (continued)
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Green turtles (continued)
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Green turtles (continued)

Hawksbill turtles
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Hawksbill turtles (continued)

Olive Ridley turtle
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Appendix II. List of turtle nests observed on Klein Bonaire during 2012.

During 2012 a total of 19
loggerhead (Cc), 60
hawksbill (Ei) and 3 green
turtle (Cm) nests were encountered on Klein Bonaire.
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List of turtle nests observed on Klein Bonaire during 2012 (continued)
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List of turtle nests observed on other Bonaire beaches during 2012.

During 2012 a total of 11
loggerhead (Cc), 7 hawksbill (Ei), and 11 green (Cm)
turtle nests were encountered on the beaches of
Bonaire.
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Appendix III. 2012 Funders and Donors
STCB is a non-profit, non-governmental organization. We raise funds through conservation
and research grants, merchandise sales and from individual and business donors.
Flagship Funder 2008 – 2014

Since 2008, WWF - Netherlands has been the flagship funder for STCB’s
sea turtle conservation work on Bonaire. The WWF-NL grant is
administered through STINAPA Bonaire.

Major Funders
Dutch Ministry of Economic Affairs (EZ)
Dutch Caribbean Nature Alliance (DCNA)
IMARES (the Institute for Marine Resources and Ecosystem Studies in the Netherlands
Platinum Donors
Tides Foundation (Google Inc. Charitable Giving Fund)
Allerd Stikker
Foundation to Preserve Klein Bonaire
The Dr. Robert Andrew Rutherford Trust
Marlene Robinson and Bruce Brabec
Michael and Anne Contratto
Cargill Salt Bonaire B.V.
Gold Donors
Maduro & Curiel’s Bank (Bonaire)
Janice Elloway
Silver Donors
Woodwind Snorkel Sail
Lisette Mekkes
Robert and Robbie Revel
Multifish-Charters
Barbara Chu
Kevin Pursley
Chris and Janet Rock
Sandra Hall
Curtis Robinson
Holly Aichem
Sean Hansen
Rick and Leila Nicholson
Alan Scott
Bronze Donors
Charles Mather
Guus and Erica Schipper
Matthew LeBauer
Mangrove Kayak Center
E Windt van der Veen
Mabel Nava
Bon Photo
Bonaire Rent a Car
Richard & Sue Willis
Anonymous donors
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Appendix IV. 2012 Staff, Interns and Board(s) of Directors
Staff
Mabel Nava MSc., Manager
Dr Sue Willis, Program Assistant
Gielmon Egbreghts, Contractor Field Technician
Tina Lindeken, Contractor Field Technician
Scientific Advisor
Dr Robert van Dam
Interns
Lisette Mekkes, Applied Biology. Hasdenbosch, ‘s-Hertogenbosch
Jenny Cheetham, Masters program,Marine Environmental Management. University
of York, UK.:
Research report entitled ‘The impacts of sea-level rise on the index nesting
beach on Klein Bonaire for three species of Sea Turtle’ (Cheetham, 2012)
available http://www.bonaireturtles.org/explore/publications
___________________________________________
STCB – Bonaire, Board of Directors
Bruce Brabec, President/Treasurer
Corine Gerharts
Marlene Robinson
Anouschka van de Ven
Albert de Soet, STCB Founder
Guido Wiersma
Esther Wolfs

Advisory Members of the Board
Jan Kloos
Allerd Stikker
___________________________________________
STCB – Netherlands, Board of Directors
Pieter Borkent, Chair
Marlene van Koert, Secretary
Duco van Hogendorp, Treasurer
Niels Valkering
Albert de Soet, Advisor and STCB Founder
Guido Wiersma
Tom van Eijck, Advisor, first field project coordinator (1993)
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Appendix V. 2012 STCB Partners, Supporters and Volunteers
International Partners
Wider Caribbean Sea Turtle Conservation Network (WIDECAST)
World Wildlife Fund Netherlands (WWF-NL)
Support Bonaire, Inc.

Regional Partners
Dutch Caribbean Nature Alliance (DCNA)
Nature Foundation St. Maarten
Parke Nacional Arikok (Aruba)
Saba Conservation Foundation
St. Eustatius National Parks Foundation
Turtugaruba
Local Partners
Aliansa Naturalesa di Bonaire
Bonaire Department of Environment and Natural Resources (DROB)
CIEE Research Station Bonaire
Echo Bonaire
Jong Bonaire
EZ Ministry of Economic Affairs
STINAPA Bonaire
Bonaire National Marine Park
Washington-Slagbaai National Park
Local Business Partners and Supporters
These businesses provide ongoing support to STCB programs and activities through
the donation of in-kind materials and/or services:
Administratiekantoor Brandaris
Bonaire Marine Center
BonPhoto
Bonfysio Bonbida
Captain Don’s Habitat
Carib Inn (Bruce Bowker)
Caribe Car Rental
CARGILL Salt Bonaire
Dive Friends Bonaire
East Coast Diving
Harbour Village Marina
Kantika di Amor
Mangrove Kayak Center
Multifish N.V
NetTech (Jake Richter & Susan Davis)
SELIBON
Wannadive Bonaire
Woodwind Snorkel Sail
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2012 Volunteers
Leo Hoogenboom
Janice Elloway
Marianne Jacobs
Carla Hay
Leanne Pinkerton
Patrick and Hettie Holian
Ralph ‘Moogie’ Stewart
SGB students
Tina Lindeken
Rick & Lila Nicholson
Richard Willis
Nat Miller
Fulco de Vries
Zsuzsanna Pusztai
Rob Hulsbergen
Patti Dougherty
Hans & Jannie Koning
Alexis Ferrera
Dasha Wells
Catalina Sanchez
Beachkeeper program volunteers
Fishing line project volunteers
Junior Rangers
And to the many volunteers who helped with our in-water sea turtle surveys: Patrick,
Hettie, Maggie, Patti, Tina, Rick, Lila, Patrik and Maria, Gerda, Kathleen, Richard,
Martijn, Rob, Gigi and Tom, Laura, Janine, Claire, Fabian, Kim, Nancy, CIEE students, Elly, Robert, Ralph (Moogie), Hans and Fred.
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Appendix VI. Ways to donate
You can help protect Bonaire’s sea turtle populations by donating to STCB. We welcome – and depend on – the financial support of people like you. Whether it’s $10,
$100, or $10,000, whatever you give makes an important difference.
Online:
Go to our website at bonaireturtles.org
Donate by mail:
Make check payable to: Sea Turtle Conservation Bonaire
Then mail to:
STCB
PO Box 492,
Kralendijk, Bonaire
Dutch Caribbean (Netherlands Antilles)
Donate by bank transfer:
To make a donation locally on Bonaire:
Maduro & Curiel’s Bank (Bonaire) N.V.
Account name: Sea Turtle Conservation Bonaire
Account number: 101.169.209
To make a donation from the USA:
Beneficiary: Sea Turtle Conservation Bonaire
Account number: 101.169.209
Beneficiary Bank: Maduro & Curiel’s Bank (Bonaire) N.V.
Swift code: MCBKBQBN
Correspondent Bank: Standard Chartered Bank
ABA # 026002561
Swift Code: SCBLUS33
To make a donation from Europe:
Beneficiary: Sea Turtle Conservation Bonaire
Account number: 101.169.209
Beneficiary Bank: Maduro & Curiel’s Bank (Bonaire) N.V.
Swift code: MCBKBQBN
Correspondent Bank for Euro: Rabo Bank Nederland
Swift Code: BBRUBEBB

To discuss other ideas for giving, please call STCB Manager, Mabel Nava, on +599717-2225, or email us at stcb@bonaireturtles.org
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