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Research on sea turtles on their foraging groundshis excellent goal of basic biology, such studies have
has lagged far behind research on nesting beachesnportant implications for the management and con-
Although sea turtles spend at most 1% of their livesservation of sea turtles and marine ecosystems. Un-
in or on nesting beaches—in the form of embryos,der the pressure of increased demand, priority for ac-
hatchlings, and adult females that emerge to depositess to conservation resources is shifting to those spe-
their eggs—approximately 90% of the literature on cies that have critical roles in the functioning of eco-
sea turtle biology is based on nesting beach studiesystems. Are sea turtle species central to and essen-
Clearly, the reproductive period is a critical one, buttial for healthy ecosystem processes or are they relict
the uneven distribution of research effort is not due tospecies whose passing would have little effect on eco-
this fact alone. Generally, research on nesting beachesystem function? To answer this question, the roles
is less expensive and has higher ratios of turtle enef sea turtles as predators and prey, as competitors
counters to human effort than does research on foragwith other species, and as conduits for substantial
ing grounds. Anyone who has spent days on rouglenergy and nutrient flows within and between eco-
seas searching for turtles and finding them at a rate adystems must be elucidated. Necessary analyses range
one per day cannot help but think wistfully of the col- from simple studies of feeding habits—tremendous
league working on the nesting beach who, during agaps still exist in our knowledge of sea turtle diets—
pleasant evening stroll, is certain to encounter manyto evaluation of complex interspecific interactions,
more turtles. The bias toward nesting beach researchuch as of hawksbills in a coral reef habitat.
also reflects the fact that many biologists who work . .
with sea turtles were trained in programs that stressefP€lagic Studies
terrestrial, rather than marine, habitats. This terres- High priority must be given to the early pelagic
trial bias influences not only the choice of habitats, stage that occurs in most sea turtle species. Un-
but also the way in which questions are asked. Oneloubtedly the poorest known life-stage, the loca-
can only wonder if the “lost year” stage of all but two tion of this stage is only known for two popula-
sea turtle populations would still be lost if more ma- tions—the North Atlantic and North Pacific log-
rine-oriented scientists were involved in sea turtle bi-gerhead populations. Thus, studies of these two pe-

ology. lagic populations are of prime interest, and efforts
must be made to locate the early life-stages of other
Role in the Ecosystem populations.
The role of sea turtles in the structure and func-  In addition to the early pelagic stage, increased

tion of ecosystems has been largely unstudied anémphasis is needed on the pelagic stage in those spe-
should be addressed as a high priority. An understandzies—primarily the leatherback and olive ridley—that
ing of their capacity to affect ecosystem structure andemain in pelagic habitats as sub-adults and adults. In
function can be viewed as the ultimate integration ofgeneral, these two species are the least studied, largely
our knowledge of sea turtle biology. In addition to because of their pelagic distribution.



Population Identification, sent the complete range of habitat types and species.
Migrations, and Abundance Genetic structure of populations can be mt_egrated with
Identificati ; turtl lati h h the more standard measures of population structure
entitication of sea turtie popuiations througn- give important new insights into this field.

ZUI their Irllf_ehcygle_tls Iz\:l/lno'iher ?reﬁ of re;se?rlih that Descriptive assessments of demographic param-
eserves high priority. Most sea turties underta eCOmeters, however, cannot be the end point. Priority should
plex developmental migrations that carry them

; . be given to studies that go beyond the descriptive level
thrgugh a n.um.be_r of habitat types and many_dﬁferentémd evaluate the regulatory mechanisms that control
national jurisdictions. These complex migrations and

. ) . . . .. . “these demographic parameters. Such studies would
variable residence times result in enigmatic distribu- graphic p

i tt ith turtles f . i examine the roles of nutrition, hormones, genetics,
lon patierns With turties trom various nesting popu physiology, disease, and behavior in the regulation of
lations intermingling on foraging grounds. These char-

acteristics significantly increase the difficulties of de- productivity (growth and reproduction). Research in

. . this area would address such questions as why green
veloping effective management plans for sea turtle

opulations. Three aporoaches are currently emnlo et rtles grow at different rates in different foraging
pop ons. 1Aree app . Y €MPIOYed ounds and why intervals between breeding seasons
in these investigations: passive tags (both external an

. . ) ppear to be consistently longer in some geographic
internal), satel!lte telemetry, and genetic mgrkers. Eac egions than in others for the same species. Only by
of these techniques has advantages and disadvantage

X u?fderstanding the regulation of productivity can we
and the resolution of movement patterns and popula

o P . gain the ability to predict how sea turtle populations
tion identification undoubtedly will result from an will respond to perturbations in their environment

m_tegranon of these three approaches as well as ted}?om such factors as global climate change or various
nigues not yet developed. human activities

The lack of reliable methods to estimate popula-
tion levels in foraging habitats hampers our ability to Anthropogenic Effects
monitor population trends over time. Development of Knowledge of the effects of human activities on
reliable techniques of population estimation, eitherSea turtles in foraging habitats are clearly a high pri-
relative or absolute, should be a high priority. Suchomy for the management and conservation of sea

techniques would allow us to monitor the effects of turtles. Current levels of directed take of sea turtles

human activities on sea turtle popul_a'_uons and the sucy, foraging grounds and the effect of these harvests
cess or failure of management policies.

loselv related to the elucidati f distributi on population stability should be assessed. The opin-
Closely related to the elucidation of distribution ;a1 sea turtle bopulations can sustain harvests on

;nd'(;nlgtr'?torty pat]tcernt§ alnﬁ %%pt‘lat'otr;] ath;]ndancet Fheir foraging grounds as long as they are protected
€ aentincation ot critical habitats—otherthan Nest- o 4, nesting beaches reflects a lack of understand-

Ing _beaches—_that mu_st be protected to ensure th%g of just how unrelenting and efficient such har-
minimum habitat requirements of sea turtle popula- o<ts ¢an be

tions are met. These habitats will include pelagic and Also critical is the quantification of indirect ef-

tk)tetnthlc(;orqgln? areas, _n;atm?ha?d mterne(:jsgngt h"t’llb'Tects on sea turtle populations such as incidental cap-
ats, and migratory corridors that are used by turtieg,, o fisheries, potential for competition between

when moving among these habitats. humans and sea turtles for food, and effects of pollu-
Population Structure and tion and debr_is. De_gra_ldation of foragiqg hgbitats
. .. through pollution, siltation, and destructive fishery
Regma“on of PI‘OdUCtIVIty practices is much more difficult to monitor than that
Quantitative descriptions of population structure of nesting habitats, but no less important. Degrada-
and measures of critical demographic parameters suction of habitat quality may have widespread effects
as somatic growth rates, age at first reproduction, surby suppressing the immunological system of sea

vivorship, recruitment, migration, and sex ratio are yyrtles and making them more susceptible to disease
essential for the development of population models.gnd other stressors.

Growth rates and residence times also provide invalu-  Human activities must be assessed not only for
able bioassays for habitat quality and populationjethal effects on sea turtles, but also for sub-lethal
health. Studies that address these priority parametersffects. The latter are often more difficult to dis-
are underway, but many more are needed that reprecern, but their cumulative effect of lowering growth
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rates and reproductive output can have a greateof such methods are the use of size-frequency data to
population effect than that of direct mortality. Mea- estimate growth rates or the use of remote sensing to
sures of human impacts should be incorporated intgredict current-mediated movements of young, pe-
sea turtle population models to evaluate their overdagic-stage sea turtles. Once validated, such techniques
all effect on sea turtle populations. Developmentcan have wide application. Also, representative popu-
of mitigation measures should be given high prior-lations should be selected for intensive studies and

ity. long-term monitoring. By focusing on such “index”
] populations, resources can be used most effectively.
Conclusion Of course, the value of any of the above studies

The research described in this section requiress only realized when the results are analyzed and pub-
substantial investments of time, efforts, and funds.lished. Timely publication of research results should
Resources are not available to support such studiealways be a high priority. Methods—such as regional
on all populations of all sea turtle species. Thus, adatabases—should be established so that data of re-
high priority should be given to the development of gional significance can be shared, and interdiscipli-
predictive methods that employ more readily avail- nary studies, which can focus broad areas of exper-
able data to address these research needs. Examplése on individual questions, should be encouraged.
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