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Long-term tagging studies of sea turtles in nearshore waters of the Hawaiian Islands have been
underway to gather comprehensive data on growth rates, food sources, movements, health status,

habitat requirements, and population trends (Balazs 1980a, 1982, 1991; Balazs et al. 1987, 1994).
The isolated Hawaiian Archipelago contains 132 islands and reefs extending for 2400 km across the
North Pacific, from Kure Atoll at the northwestern end (28°N, 178°W) to the volcanically active island
of Hawaii at the southeastern extremity (19°N, 154°W). The eight large (or main) populated islands
in the southeastern portion account for 96% of the coastal benthic habitats suitable for post-pelagic
Hawaiian green (honu), Chelonia mydas, and hawksbill (honu-'ea), Eretmochelys imbricata, turtles.
Green turtles throughout the chain migrate to breed at French Frigate Shoals at the mid-point of the
archipelago (Balazs 1976, 1983). A gradual increase in the number of nesting turtles has been
recorded at this site since protection was afforded in 1978 under the U.S. Endangered Species Act.
About 350 green turtles nested at French Frigate Shoals during the 1993 breeding season. In contrast,
nesting by hawksbills (also protected under the Act) is confined to a few remote beaches exclusively
in the main islands, where only small numbers continue to come ashore to lay eggs (Balazs 1978,
Balazs et al. 1992).

Discrete foraging areas under systematic investigation in the Hawaiian Islands have been selected on
the basis of (1) sufficient numbers of turtles residing in an area, and (2) the accessibility of the area
for safely and successfully capturing the turtles for tagging. Punalu’u, a small sheltered bay and black
sand beach in the Ka‘u District on the east coast of the island of Hawaii, fully meets these
requirements. This study site has been periodically visited to tag turtles since 1976. Students from
the University of Hawaii at Hilo have served as field assistants to the senior author, thereby playing
an essential role in all work accomplished. In addition to sea turtles, the sparsely populated and rural
region of Ka'u is characterized by a rich Hawaiian cultural heritage.

METHODS

Turtles were captured by hand while snorkeling and scuba diving. Prior to 1988, large-mesh nets were
set at night and monitored using a spotlight from shore and by swimming along the bottom to check
for entangled turtles. Since 1988, turtles have been commonly found feeding in the daytime inside
the bay, rather than at night. Consequently, during recent years nets have been effectively used by
quickly surrounding turtles seen foraging close to shore. Turtles were measured, weighed, identified
with two or more Inconel size 681 flipper tags, and carefully examined for health problems before
being released. Food sources were determined by direct observations of foraging turtles, oral
inspections, examining the butchered remains of illegally taken turtles, and by harmless esophageal
flushing (Balazs 1980b, in press). Twenty-six expeditions have been made to Punalu’u ranging in
duration from 1 to 4 days. For the past 4 years (1990-93) during April, July, and November study
visits have been made three times a year for 2 days each.
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RESULTS AND DISCUSSION

Since 1976, 183 green turtles ranging from 35.1-95.1 cm in straight carapace length (SCL} and
weights of 6.8-115.0 kg have been captured at Punalu’u. Sixty-three turtles {34%) have been
recaptured one or more times after 0.2-16.0 vyears in the wild, resulting in 121 carapace growth
increments. Three turtles tagged at Punalu’u were later resighted nesting at French Frigate Shoals,
a distance of 1200 km. In addition, two males and a female originally tagged at French Frigate Shoals
were recaptured at Punalu’u. Except for these six distant migrations of adults, no turtles tagged at
Punalu’u have been captured elsewhere, and none of the turtles tagged at other study sites have been
found at Punalu‘u.

No hawksbills were captured at Punalu’u, although on rare occasions immature individuals were seen
outside the bay in nearshore waters of the adjacent coastline. In 1989 a hawksbill nested at Punalu’u,
and the hatchlings were disoriented by lights from the nearby beach park. A documented hawksbill
nesting also occurred at Punalu‘u in 1975, but the eggs were destroyed by a tsunami. The only other
known nesting at Punalu’u within historical times happened in 1974, and again involved a hawksbill.
Balazs (1978, 1991) and Katahira et al. (this volume) summarize the status of hawksbill nesting at
several small isolated beaches in Ka'u and other coastal areas of the main Hawaiian Islands.

Food sources-- The exclusive food source selected by green turtles foraging at Punalu’u is the red alga,
Pterocladia capillacea. The distribution of this species is limited to shallow rocky areas close to shore,
often in the lower portion of the intertidal zone where freshwater springs discharge into the sea. The
thermal influence of these springs within the bay results in temperatures ranging from 19°-26°C.
Ocean temperatures immediately outside the bay, where turtles rest on the bottom at depths of 5-25
m when not feeding, range from 24°-28°C. P. capillacea occurs at certain other coastal areas
adjacent to Punalu’u where turtles are also known to forage.

Growth rates-- The 121 growth increments recorded at Punalu’u yielded a mean growth rate of

1.9 £1.4 cm/yr. Similar results were obtained (2.1 +1.2 cm/yr) when only one growth increment
was used from each of the 63 turtles recaptured (i.e., growth between initial capture and the most
recent recapture). Growth rates decreased considerably with increasing size after about 50 cm SCL.
For example, turtles 50-55 cm had a mean growth rate of 3.7 cm/yr, turtles 70-75 cm grew 1.1 cm/yr,
and turtles 75-80 cm only 0.5 cm/yr. The smallest size class (35-40 cm) also displayed slower growth

{1.0 cm/yr), although a larger sample size is needed to confirm these data. The initial slower growth
may be due to dietary adjustments to herbivory when small turtles (35-40 cm) first arrive at Punalu’u
from pelagic habitats where carnivory prevails. Studies of immature green turtles in the Southern
Bahamas (21°N) also revealed decreasing growth rates with increasing size (Bjorndal and Bolten 1988).
However, depressed growth was not seen in the smaller size classes.

Population trends-- More turtles have been captured during recent visits to Punalu’u than in past years,
thereby suggesting an increase in the resident population. However, this tentative conclusion is
complicated by the shift to predominantly daytime foraging and the increasing tameness to humans
exhibited by the turtles. Presently the turtles are far more visible and easier to catch when feeding in
the bay. In addition, difficulties exist in standardizing units of capture effort due to modifications in
netting and hand-capture techniques. On any given day, 20 or more foraging turtles can usually be
seen by observers standing along the shoreline or snorkeling 200 m from one side of the bay to the
other. Somewhat comparable capture techniques and efforts have been used for the past 12 visits
(1990-93). The annual number of turtles caught for these four years was 41, 59, 61 and 53,
respectively. The number captured per visit ranged from 12-26. Recaptures of previously tagged
turtles on each trip during this same time period ranged from 33-88% (mean 65%]).

Disease-- Only two of the 183 turtles examined and tagged at Punalu’u have had tumors indicative of
fibropapillomatosis. One was captured in 1984 and the other in 1990. Both turtles had a single
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0.5-1.0 cm growth associated with an eye. One of these turtles also had a few leeches, Ozobranchus
branchiatus, and patches of leech eggs. Small numbers of leeches have alsa been found in the mouths
of two turtles without tumors at Punalu’u. All other turtles captured at Punalu‘u have been judged
healthy. The prevalence of tumors on turtles is exceedingly high at some study sites in Hawaii, such
as Kaneohe Bay on Oahu (Balazs 1991).

Mortality-- Before protection under the U.S. Endangered Species Act, turtles at Punalu’u were regularly
hunted and killed by nets, spearguns, firearms, and grappling hooks attached to bamboo poles. During
the 1960s and early 1970s turtles taken at Punalu’u (and other prime foraging/resting sites throughout
Hawaii) were sold to restaurants catering to the growing tourist trade. Heavy hunting mortality
continued at Punalu’u until the mid-1980s, when enforcement agents of the National Marine Fisheries
Service apprehended four persons identified by a witness as having caught and killed a turtle. The
successful prosecution of this case, along with several others, and the resulting publicity especially in
the rural Ka'u District, helped to considerably reduce turtle mortality. The current tameness of turtles
at Punalu’u along with the shift to daytime foraging are believed to be the direct result of reduced
hunting pressures. It should be noted that non-human predators of turtles, such as large sharks, have
never been documented at Punalu’u.

Cultural significance-- Punalu’u is bordered on both sides of the coastline by religious stone structures
and other archeological remains. Punalu’u is also the setting for probably the most significant legend
relating to sea turtles in the ancient Hawaiian culture. The story, as documented by Hawaiian historian
Mary Kawena Pukui, tells of two kinds of supernatural sea turtles (honu-po‘o-kea and honu-‘ea) that
came to Punalu’u where the mother gave birth to an egg she buried in the sand. A freshwater spring
was then formed by digging into the earth. Later, when the egg hatched, a turtle emerged the color
of polished kauila wood (Alphitonia ponderosa). This "turtle girl" was named Kauila. At will, she was
able to assume human form and play with the children, but would change into a turtle again before
going back into the water. "Children used to catch fish and shrimp in the spring, and Kauila watched
lest the little cnes fall in. The people loved Kauila for this and because her spring gave them drinking
water"” (Handy et al. 1972). Despite so many turtles being killed at Punalu’u during past decades,
there are people who believe that Kauila’s presence can still be felt there today and that she is, indeed,
the "mystical mother” of all Hawaiian sea turtles. Plans are now underway to construct an educational
sign and monument at Punalu’u telling about Kauila and the turtles using the bay.

Ecotourism-- Turtle-watching by tourists and residents alike is becoming an increasingly popular activity
at Punalu’u and elsewhere throughout Hawaii. Each day several bus loads of tourists stop at Punalu’u
for a short time to enjoy the beauty and tranquility of this secluded Hawaiian setting. Visitors clearly
enjoy the experience of seeing turtles undisturbed in their natural environment. The careful use of
turtles in ecotourism in this manner should be encouraged whenever possible. Sea turtles have
considerable potential for economically benefiting Hawaii through ecotourism. In addition, tourists
often serve to protect the turtles by reporting illegal activities.
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