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Preface

Group (MTSG) published Global Strategy for  fishing gear. Oil spills, chemical waste, persistent plas-
the Conservation of Marine Turtlés provide a tic and other debris, high density coastal development,
blueprint for efforts to conserve and recover declin-and an increase in ocean-based tourism have dam-
ing and depleted sea turtle populations around theaged or eliminated important nesting beaches and
world. As unigue components of complex ecosystemsfeeding areas.
sea turtles serve important roles in coastal and ma- To ensure the survival of sea turtles, it is impor-
rine habitats by contributing to the health and main-tant that standard and appropriate guidelines and cri-
tenance of coral reefs, seagrass meadows, estuariggria be employed by field workers in all range states.
and sandy beaches. T8&ategysupports integrated Standardized conservation and management tech-
and focused programs to prevent the extinction ofniques encourage the collection of comparable data
these species and promotes the restoration and suand enable the sharing of results among nations and
vival of healthy sea turtle populations that fulfill their regions. This manual seeks to address the need for
ecological roles. standard guidelines and criteria, while at the same time
Sea turtles and humans have been linked for ascknowledging a growing constituency of field work-
long as people have settled the coasts and plied thers and policy-makers seeking guidance with regard
oceans. Coastal communities have depended upon séawhen and why to invoke one management option
turtles and their eggs for protein and other productsover another, how to effectively implement the cho-
for countless generations and, in many areas, continugen option, and how to evaluate success.
to do so today. However, increased commercializa- The IUCN Marine Turtle Specialist Group be-
tion of sea turtle products over the course of the 20 lieves that proper management cannot occur in the
century has decimated many populations. Because segbsence of supporting and high quality research, and
turtles have complex life cycles during which indi- that scientific research should focus, whenever pos-
viduals move among many habitats and travel acrossible, on critical conservation issues. We intend for
ocean basins, conservation requires a cooperative, irthis manual to serve a global audience involved in
ternational approach to management planning thathe protection and management of sea turtle resources.
recognizes inter-connections among habitats, sea turtlRecognizing that the most successful sea turtle pro-
populations, and human populations, while applyingtection and management programs combine traditional
the best available scientific knowledge. census techniques with computerized databases, ge-
To date our success in achieving both of thesenetic analyses and satellite-based telemetry techniques
tasks has been minimal. Sea turtle species are recogat practitioners a generation ago could only dream
nized as “Critically Endangered,” “Endangered” or about, we dedicate this manual to the resource man-
“Vulnerable” by the World Conservation Union agers of the Zicentury who will be facing increas-
(IUCN). Most populations are depleted as a result ofingly complex resource management challenges, and
unsustainable harvest for meat, shell, oil, skins, andor whom we hope this manual will provide both train-
eggs. Tens of thousands of turtles die every year aftang and counsel.

I n 1995 the IUCN/SSC Marine Turtle Specialist being accidentally captured in active or abandoned

Karen L. Eckert

Karen A. Bjorndal

F. Alberto Abreu Grobois
Marydele Donnelly
Editors



Table of Contents

Overview

An Introduction to the Evolution, Life History, and Biology of Sea Turtles..............cccccvvieeennn. 3
A. B. Meylan and P. A. Meylan

Designing @ CoNServation PrOGIaLIL..............uuuaaeeeeeeeeeeeeeeeetietisinaaa s s e e e e e s aeaeeeeeeesssnnnnnn s 6
K. L. Eckert

Priorities for Studies of Reproduction and Nest BiOlOgQY..........cccuuuiiiiiiiiiiiiii e 9
J. I. Richardson

Priorities for Research in Foraging Habitats................ooovviviiiicice e 12
K. A. Bjorndal

Community-Based CONSEIVALIQN . .........eeiiiiiiiieeeeee et e e et e e e e e e e e e e e e e s aaeeebenees 15
J. G. Frazier

. Taxonomy and Species Identification

Taxonomy, External Morphology, and Species Identification................ccoovvvvvvvviiiiiiicieeeeeee. 21
P. C. H. Pritchard and J.A. Mortimer

Population and Habitat Assessment

HADITAL SUINVEYS. ...t e e e e e e e e e e e e e e e e e et ea bbb e e e e e e e e eaaaeeeees 41
C. E. Diez and J. A. Ottenwalder

Population Surveys (Ground and Aerial) on Nesting Beaches...............ccccooiiiiccceenenn. 45
B. Schroeder and S. Murphy

Population Surveys on Mass Nesting Beaches...........coooooe e 56
R. A. Valverde and C. E. Gates

Studies in Foraging Habitats: Capturing and Handling TUrles...........cceeeviieee e 61
L. M. Ehrhart and L. H. Ogren

Aerial Surveys in Foraging HabItalS .............uueeiiiiiiiiiiie e 65
T. A. Henwood and S. P. Epperly

EStimating POPUIALION SIZE.........cooe ittt e e e e e e e e e e e e e eeeeeenennnnas 67
T. Gerrodette and B. L. Taylor

o] o101 = Ui 0] gl o [T ) 1]Tox= 11 o] o PSP 72
N. FitzSimmons, C. Moritz and B. W. Bowen



Data Collection and Methods

Defining the Beginning: the Importance of Research DeSIgN..............uoviieiiiiiiiiie e 83
J. D. Congdon and A. E. Dunham

Data Acquisition Systems for Monitoring Sea Turtle Behavior and Physialogy...................... 88
S. A. Eckert

D ALADASES ...t 94.....
R. Brisefio-Duefias and F. A. Abreu-Grobois

Factors to Consider in the Tagging of Sea TUILIES..........cooviiiiiiiiiii e 101
G. H. Balazs

Techniques for Measuring SEA TUIMLES...........oviiiiiiii e 110
A. B. Bolten

J. Alvarado and T. M. Murphy

Reproductive Cycles and ENAOCINOIOGY. .....ccooeiieeeeiieeeieeeeeeeiie s e e 119
D. Wm. Owens

Determining Clutch Size and HatChing SUCCESS.........uuuuiiiiiii e e e e e e e e 124
J. D. Miller

Determining HatChliNg SEX.........ooiiii e 130
H. Merchant Larios

Estimating HatChliNg SEXRALQS ..........uuuiiiiiiiiiiiiii i e e e e e e e 136
M. Godfrey and N. Mrosovsky

Diagnosing the Sex of Sea Turtles in Foraging Habitats.............cccoooviiiiiiiicciciici e, 139
T. Wibbels

Diet Sampling and Diet Component ANAIYSIS..............uuuiiiiiiiiiiiei e 144
G. A. Forbes

Measuring Sea TUIe GIOWEN.............e e e e e e e 149
R. P. van Dam

Stranding and Salvage NEIWOTKS. ...........ooiiii it 152
D. J. Shaver and W. G. Teas

INErVIEWS aNd MArKET SUINVEYS. ... ...ttt e e e e e e e e e e e e e e e e e 156
C. Tambiah



Reducing Threats

Reducing ThreatSto TUMIES...........uuiiiiiieee e 165
M. A. G. Marcovaldi and C. A.Thomé

Reducing Threats to Eggs and HatchlihigSituProtection.............cccooevvevveviiii e, 169

R. H. Boulon, Jr.

Reducing Threats to Eggs and Hatchlings: Hatcheries..............oooviiiiiii e, 175

J. A. Mortimer

Reducing Threats to NeSting HabitaL............ccoovieieeiiiiieceeees e e 179

B. E. Witherington

Reducing Threats to Foraging Habitats. ... 184
J. Gibson and G. Smith

Reducing Incidental CatCh iN FISNEMES..........uuiiiiiiie e 189
C. A. Oravetz

Husbandry, Veterinary Care, and Necropsy

Ranching and Captive Breeding Sea Turtles: Evaluation as a Conservation Strategy........ 197

J. P. Ross

ReENaDIlItatioN Of SO TUIIES . ... e e 202
M. Walsh

Infectious DiSeases Of MAriNg TUIIES. . .....c..ou e 208

L. H. Herbst

Tissue Sampling and Necropsy TECNNIQUES..........covvuiiiii e e et eeaens 214
E. R. Jacobson

Legislation and Enforcement

Grassroots Stakeholders and National Legislation.................ciiiiiiieeee 221

H. A. Reichart

Regional CollabOration............cooiiiiiiii e e e e e e 224
R. B. Trono and R. V. Salm

International ConServation TIEALIES.............uuuuuuuiiiiee e e e eeee e e e ee et e e e e e e e e e e e eeeeeeeeananenaaaaas 228
D. Hykle

0] 1S o N 01T £ PP PPPSURR 232

A. A. Colbert, C. M. Woodley, G. T. Seaborn, M. K. Moore and S. B. Galloway



Research and Management Techniques for the Conservation of Sea Turtles
K. L. Eckert, K. A. Bjorndal, F. A. Abreu-Grobois, M. Donnelly (Editors)
IUCN/SSC Marine Turtle Specialist Group Publication No. 4, 1999

Designing a Conservation Program

Karen L. Eckert
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Whether one defines conservation as “preservaGuidelines and Criteria
tion” or as “management for sustained utilization,”
there can be little doubt that sea turtles are in need dPopulation Size and Trends
stringent conservation measures. While short- and  The foundation upon which all management de-
long-term objectives, as well as specific methodolo-cisions are based must include an accurate assessment
gies, will necessarily differ among conservation pro-of population size, including a determination of
grams, none can hope to realize its full potential with-whether populations are stable, increasing, or declin-
out prior planning. Information gathering, the involve- ing. Index habitats (intensive study areas designated
ment of stakeholders (which, in the case of sea turtlesio include major nesting and foraging grounds) should
may include multilateral constituencies), and the re-pe monitored at intervals consistent with the determi-
cruitment of sufficient human and financial resourcesnation of population dynamics over the period of at
are fundamental to program success. Prior planningeast one generation, a period of time which may range
benefits all levels of program application, from single from little more than a decade faepidochelysto
nesting beaches or foraging grounds (serving one othree decades or more for the slower-growing her-
more nesting or foraging assemblages) to internationahivorousChelonia Data collection should include the
initiatives encompassing multiple range states, recnumber of females reproductively active, the number
ognizing that cooperative mechanisms are requisitef nests laid, the number of eggs/ nest, and the num-
in the management of shared migratory populationsper of young hatched on an annual basis; annual and

The overall goal of any conservation plan for seainter-annual nesting periodicity; estimates of growth,
turtles is to promote the long term survival of sea turtlematurity, and longevity; and an evaluation of survi-
populations, including the sustained recovery of de-vorship among life stages.
pleted stocks and the safeguarding of critical habitat,
integrated with the well being and needs of humanCritical Habitat
communities with which they interact. Specific ob- An assessment of the distribution and status of
jectives will differ, but should include: (i) identifica- critical habitafi.e., habitat critical to the survival of
tion of populations; (i) assessment of the conservasea turtle populations), and the protection of such habi-
tion status of the population throughout its range andat from both existing and anticipated threats is fun-
identification of key recruitment areéesg.,breeding  damental to the conservation of sea turtles. Major
and nesting sites); (iii) regular monitoring of popula- threats to nesting beaches include shoreline develop-
tions (to assess trends); (iv) calculation or estimatiorment(e.g.,the direct effects of roads and built struc-
of annual mortality; (v) effective protection of im- tures, as well as the indirect effects of increased traf-
portant nesting beaches, feeding areas, and known dic and inadequate waste disposal), artificial lighting,
suspected migratory corridors; (vi) implementation of coastal sand mining, and beachfront stabilization
a sufficient regulatory framework; (vii) regulation of structures. Major threats to foraging grounds and mi-
domestic and international commerce in parts andyratory corridors include industrial and agricultural
products; and (viii) achieving and perpetuating pub-discharges (point and non-point sources), destructive
lic support for program goals and objectives. fishing practices, petroleum industry activitiesy.,



exploration, production, refining, transport), seabedthe target population. The significance of research,
destruction(e.g., dredging, anchoring), and other including routine population and habitat monitoring,
forms of marine pollution, including persistent ma- is lost without conscientious data management.

rine debris. Index habitats should be protected to the

highest degree practicable. Strategies for the protecpplic Awareness and Education
tion of habitats important to sea turtles should be fully Including environmental concern in the con-

incorporated into local, national, and regional (inter- i, ,sness of the average citizen is crucial to the sus-
hational) integrated coastal zone management initidgaineq survival of both human residents and wildlife,
tives. especially endangered wildlife. Sea turtles are par-
ticularly good candidates for public education cam-
paigns. They are easily cast as symbols of the health
important sources of mortality, both direct and indi- ofthe °°6‘3t?" zone, both marine _(coral reefs, seagrass)
rect (e.g., capture which is incidental to other com- and terre;tnal (§andy beaches, littoral forest). anstal
mercial fishing operations), in all life stages. Mitigat- peoples in particular have observed_sea turtles in one
setting or another, and the connection between pro-

ing solutions must be designed and implemented.; fin wrtl nd protecting lar ments of
These should encompass, where appropriate, strengt ccting sea urties and protecting 1arge segments o

ening existing national legislation and international Leegggﬁorgﬁigjéﬁé%”?osgi?ﬁ sr,ut;lljr;snrg)jratl)r;gftaeun di-
agreements (including making fines and other penal- y

ties commensurate with product value), promotingzggiiltig?gééia;?:::z ariéntligr:rlgﬁntgfh?&mg
multi-sectoral public awarene@sg.,urban consum- y Y peop

ers, rural stakeholders, coastal landowners, govern.§1nOI as SQCh have an "."dded po_t_entlal for capturlng the
agination and emotion of a citizenry. Public aware-

ment), adopting fisheries-related management actionrg:;ss campaians should accompany conservation ac-
(e.g.,gear modifications, time and area closures, al- paig pany

ternative livelihoods), closing market loopholes, andtlon, target relevant stakeholders (specifically or col-

fielding efficient and motivated law enforcement units. lectively), and embrace all available avenues of com-

Identifying illegal and clandestine threats to sea turtle;n(;;]r;'glaéfrﬂ’cl:rl];l:g{gr%s?;:]nt rin?arilsdhob?ilg drir;e?;a’s
populations, including addressing sensitive ; brog P plays,

socio-political issues, is an important (:onsiderationand local gatheringte.g.,festivals, political events,

in any national or regional conservation plan. Identi-town meetings).
fying ways to convert users and other stakeholders to ) )
stewards, as a means to reduce mortality, should be @ther Considerations

Sources of Mortality
A conservation plan must identify and quantify

priority. To validate proposals of sustainable use, PBR
(potential biological removal) or other appropriate
Research and Data Management models should be presented, based on current abun-

Research and inquiry should be encouraged; notdance estimates and determinations of maximum in-
withstanding, the mere accumulation of information trinsic rates of increase, together with sources of mor-
is insufficient to meet the needs of a competent con4ality and their predicted trends. Because all sea turtle
servation program. Standard record-keeping procepopulations have extended geographical rafiges
dures, trained field and analytical personnel, and cendistributions comprising multiple range states), pro-
tralized and appropriately accessible databases angosed domestic use should not compromise the sta-
crucial to program success. Research is needed botls of the population elsewhere in its range. Prior to
to define the extent of the conservation challenge, andhe initiation of any harvest, long distance tracking
to evaluate the effectiveness of a potential interven{e.g., using satellite telemetry) and genetic studies
tion or management response. Recommendations faghould be undertaken to determine both the full range
intervention should be based on appropriate researclof the target population and the genetic composition
and designed to respond to a defined threat. Populasf the locally occurring assemblage from which the
forms of intervention, including egg hatcheries, harvested animals will be drawn. Predetermined
head-starting (the rearing and subsequent release dfireshold values of population trends and changes in
yearlings), and predator control, may not address irstatus, mortality, or habitat should be articulated such
any meaningful way the underlying threat(s) facing that the passing of these thresholds would automati-
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cally trigger the suspension of harvest(s) and the iniConcIuding Remarks
tiation of appropriate conservation measures.

For a variety of reasons (including relatively slow Few sea turtle populations currently occupy their
growth, delayed maturity, high juvenile mortality, full historical range or approach their historical abun-
wide-ranging movements and migrations, the impor-dance. Some of the largest breeding assemblages of
tance of long-lived adult age classes, and a depersea turtles that the world has ever known have gone
dence on vulnerable coastal ecosystems), the biologgxtinct (or nearly so) over the course of little more
of sea turtles confounds attempts at defining sustainthan a century. The specific attention of government
able take. To maximize accuracy in the underlyingand nongovernmental entities to the design and imple-
estimations of population size and population dynam-mentation of scientifically sound conservation plans
ics, and the consequent interpretation of what mights, therefore, urgently needed. Moreover, the notion
constitute sustainable take, assembling the necessatiat species- or population-level sea turtle conserva-
data would require decades of careful field work in tion, management, or recovery can be defined based
multiple range states. Notwithstanding, advances iron the unilateral actions of governments hosting spe-
remote sensing, genetic technologies, and computegific nesting assemblages or foraging aggregations of
simulations can assist managers to make informed desea turtles is obsolete. In recent years, managers and
cisions based on databases that span several yeaggvernment officials have come to recognize that sea
rather than several decades. In any case, the outcontertles are shared resources, and that shared resources
will depend on the quality of the data assembled. Allrequire shared responsibility. For a conservation pro-
data collection should be done by trained personnelgram to succeed, every effort must be made to in-
rely on standard methodologies, and be subjected tyolve all relevant sectors and stakeholders in plan-
rigorous peer-review. ning and, ultimately, in implementation.
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