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Editorial: Pathways for Marine Turtle Conservation Research

George H. Balazs1 & Thierry M. Work2

1NOAA Pacific Islands Fisheries Science Center, 1845 Wasp Blvd, Honolulu, Hawaii 96818 USA (E-mail: george.balazs@noaa.gov)
2USGS National Wildlife Health Center, PO Box 50187, Honolulu, Hawaii  96850 USA (E-mail: thierry_work@usgs.gov)

Many avenues are possible for conducting research relating to the 
globally diverse fields of marine turtle conservation. Showing the 
major pathways can be useful to those contemplating options in 
marine turtle research such as graduate and undergraduate students 
searching for a meaningful and achievable project.  We present here 
11 sources of data that can be used to aid in project development: 1) 
Turtles Directly; 2) Archived Samples from Turtles; 3) Photography 
of Turtles; 4) Turtle Habitats; 5) Predators of Turtles; 6) Turtle Feces; 
7) Interview Surveys; 8) Policy and Management; 9) By-Catch 
Reduction; 10) Literature Reviews; and 11) Data Archives. The 
route selected for study will be heavily dependent upon individual 
interests, abilities, and the availability of necessary materials. Not 
everyone that studies sea turtles has access to, nor necessarily wants 
or needs, access to turtles. We note that the examples provided under 
each of the 11 headings are not intended to be comprehensive, but 
rather to show a few of the study areas possible. Useful information, 
as a companion to these pathways, can be found in Hammann et al. 
(2010), and Wallace et al. (2011). 

1) TURTLES DIRECTLY
Alive in the Wild. Turtles encountered or captured on a nesting 
beach (nesters, eggs, hatchlings), or  captured from the ocean (direct 
researcher capture, fishery by-catch, shipboard observer program), 
or ocean sighting surveys and transects of turtles. The potential 
exists for a broad array of sampling and tagging, including use of 
satellite tags and other electronics that remotely send, or archive, 
information for the researcher.
Alive in Captivity. Turtles in aquaria, marine parks, or rehabilitation 
or religious facilities- Including captive and veterinary care- 
diagnosis and treatment and captive breeding. The potential exists 
for a broad array of sampling and tagging to obtain data.
Alive and Released from Captivity. Released turtles can be sampled 
or tagged, including use of satellite tags and other electronics that 
remotely send, or archive, information for the researcher.  Again, 
the potential exists for a broad array of sampling and tagging for 
data acquisition.
Alive and Released from Fishery By-catch. Released turtles can 
be sampled or tagged, including use of satellite tags and other 
electronics that remotely send to, or archive information for, the 
researcher. 
Dead as Carcasses or Parts Thereof. Dead turtles salvaged in 
stranding programs, from fishery by-catch, or from hunting harvest 
for community, religious, or commercial purposes.  These offer a 
greater range of sampling possibilities because there is access to 
internal organs in addition to samples outlined above for live turtles. 
Dead from Humane Euthanasia. Euthanized turtles from 
rehabilitation programs where recovery of  health in an individual, 
or risk of disease introduction from release back into the wild, is 

deemed impossible in a rehabilitation program. These offer a greater 
range of sampling possibilities because there is access to internal 
organs in fresh condition.

2) ARCHIVED SAMPLES FROM TURTLES
Collection by Others and Available from Archives. Examples 
include tissues, scute scrapings, serum, blood, bone, feces, parasites, 
epibionts, DNA, and cell cultures.

3) PHOTOGRAPHY OF TURTLES
Video and Still Photography. Examples include images taken in the 
water and/or on land, documenting such topics as turtle behaviors, 
cleaner-fish symbiosis, remote censusing and viewing, and facial 
patterns for individual identity.

4) TURTLE HABITATS
Marine Habitats. Examples include studies of neritic and pelagic 
habitats, such as underwater refugia, turtle prey items, seagrass 
beds, coral reefs, cleaning stations and associated cleaner fish, 
foraging sites, evaluating carry capacity, habitat phenology, and 
remote satellite sensing.
Terrestrial Habitats. Examples include studies of terrestrial habitats: 
such as nesting beaches and basking shorelines; including substrate 
characteristics, vegetation, tidal impacts, coastal geology, and 
adverse impacts (e.g. fungal or other infections in nests), carrying 
capacity, and remote satellite sensing.

5) PREDATORS OF TURTLES
Predators and Predation. Examples include rates of predation, 
stomach contents from both marine habitats (such as fish and sharks), 
and on land predators of eggs, hatchlings, and nesters (such as by 
crabs, reptiles and mammals).

6) TURTLE FECES
Ocean Floating and Shoreline Wash-up. Examples include collection 
and study of feces, such as for digestion analyses, prey contents, 
parasites, contaminants, debris, and DNA analysis for population 
genetics.

7) INTERVIEW SURVEYS
Information Derived from Ocean Users. Examples include 
interviews or surveys of fishermen and others involving turtle 
by-catch, observations of behaviors, direct hunting harvest 
(including eggs and hunting techniques) for community, religious, 
or commercial purposes.

8) MANAGEMENT AND POLICY
Formulation and Retrospective Examination of Management 
and Policy.  Examples include strategies for the recovery and 
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maintenance of stability of turtle populations, including sustainable 
use where appropriate, establishing marine protected areas, and 
ecotourism.

9) BY-CATCH MITIGATION
Modify and Test Fishing Gear. Such as fishing techniques and 
fishing strategies aimed at the reduction of turtle by-catch in both 
commercial and recreational fisheries.

10) LITERATURE REVIEWS
Synthesis and Analysis of Past Work. Examples include use 
of published and unpublished materials both historical and 
contemporary, such as from the PDF Library of SeaTurtle.Org 
(http://www.seaturtle.org/library), archives of Marine Turtle 
Newsletter (http://www.seaturtle.org/mtn/) and the Cturtle Listserver 
(http://www.lists.ufl.edu/cgi-bin/wa?A0=CTURTLE). 

11) DATA ARCHIVES
Data Available for Analyses. Many open-access and negotiable 
searchable datasets are available involving numerous aspects of 
turtles and their habitats, including but not limited to all of the above 
1-10, as well as data for the study of methodologies used by turtle 
researchers and their outcomes.
The pathways for data we have set forth here for consideration are 
meant to be global in perspective, rather than national or regional.  
Cross-border equitable partnerships and mentoring, both within and 
between disciplines in today’s digital and airline-linked shrunken 
world, can be productive and professionally rewarding.  Cultural 
bridges can also be built. Like sea turtles themselves, it behooves 
us to navigate and migrate to achieve our conservation goals.

HAMANN, M, M.H. GODFREY, J.A SEMINOFF, K. ARTHUR, 
P.C.R. BARATA, K.A. BJORNDAL, A.B.BOLTEN, A.C. 
BRODERICK, L.M. CAMPBELL, C. CARRERAS, P. 
CASALE, M. CHALOUPKA, S.K.F. CHAN, M.S. COYNE, 
L.B. CROWDER, C.E. DIEZ, P.H.DUTTON, S.P. EPPERLY, 
N.N.FITZSIMMONS, A. FORMIA, M. GIRONDOT, G.C. HAYS, 
I.J. CHENG, Y. KASKA, R. LEWISON, J.A. MORTIMER, 
W.J. NICHOLS, R.D. REINA, K. SHANKER, J.R. SPOTILA, 
J. TOMAS, B.P. WALLACE, T.M. WORK, J. ZBINDEN & 
B.J. GODLEY.  2010. Global research priorities for sea turtles: 
informing management and conservation in the 21st Century. 
Endangered Species Research 11: 245-269.

WALLACE, B.P, A.D. DiMATTEO, B.J. HURLEY, E.M. 
FINKBEINER, A.B. BOLTEN, M.Y. CHALOUPKA, B.J. 
HUTCHINSON, F. ALBERTO ABREU-GROBOIS, D. 
AMOROCHO, K.A. BJORNDAL, J. BOURJEA, B.W.BOWEN, 
R.B. DUENAS, P. CASALE, B.C. CHOUDHURY, A. COSTA, 
P.H. DUTTON, A.F. FALLABRINO, A. GIRARD, M. 
GIRONDOT, M.H. GODFREY, M. HAMANN, M. LOPEZ-
MENDILAHARSU, M.A. MARCOVALDI, J.A. MORTIMER, 
J.A. MUSICK, R. NEL, N.J. PILCHER, J.A. SEMINOFF, S. 
TROENG, B. WITHERINGTON & R.B. MAST. 2011.  Global 
conservation priorities for marine turtles.  PLoS ONE 6(9): 
e24510.
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The Creation of a Map of Hawksbill Turtle (Eretmochelys imbricata) 
Nesting in Tobago, West Indies

Grant Walker1,2, Ben Cawley2, Heather Pepe1, Amy Robb2, Suzanne Livingstone2 & Roger Downie2

1North East Sea Turtles, Man O’War Bay Cottages, Charlotteville, Tobago (E-mail: grantwalkergw@gmail.com; heather_pepe@
yahoo.com); 2School of Life Science, Graham Kerr Building, University of Glasgow, Glasgow, G12 8QQ, Scotland (E-mail: 

benjamincawley1@hotmail.com; amy-robb@hotmail.co.uk; suzanne.r.livingstone@gmail.com; roger.downie@Glasgow.ac.uk)

The number of hawksbill turtles (Eretmochelys imbricata) using 
known globally important nesting sites has declined by over 80% 
in recent decades, resulting in the species being listed as Critically 
Endangered on the IUCN Red List of Threatened Species (www.
redlist.org). However, it remains the case that not all hawksbill 
populations are well documented, because nesting often occurs on 
small dispersed beaches on islands where monitoring is logistically 
difficult.

The wider Caribbean is thought to host an estimated 40% of 
the world’s remaining nesting hawksbill turtles (Dow et al. 2007); 
consequently it may be regarded as one of the most important 
regions for the species. However, within the Caribbean there exists 
a sizeable proportion (33% of 817) of known hawksbill nesting 
beaches for which abundance estimates are not available (Dow et 
al. 2007). For example on the southern Caribbean island of Tobago, 
hawksbill turtles have been reported to nest (Carr et al. 1982), but 
basic information on the species’ presence was unknown less than 
15 years ago (Eckert 1998; Meylan & Donnelly 1999). Until Dow 
et al.’s (2007) Atlas of Sea Turtle Nesting, there were few published 
reports of hawksbill nesting activity in Tobago. 

Formal sea turtle conservation and monitoring efforts have been 
on-going on Tobago since 2000. Monitoring of important nesting 
beaches in the south-west of the island has revealed that activity 
is dominated by the leatherback (Dermochelys coriacea, 200-300 
nests/yr; Dow et al. 2007; Law et al. 2010) with low-level hawksbill 
and green turtle (Chelonia mydas) nesting activity (Dow et al. 
2007). More recently, it has also been established that north-east 
Tobago hosts a population of hawksbill turtles that is of regional 
conservation relevance (Walker & Gibson in press). However, a full 
survey of all of Tobago’s nesting beaches has not yet been published 
and knowledge gaps remain regarding hawksbill abundance and 
distribution on the island (Forestry Division et al. 2010). 

Here we provide an updated map of hawksbill turtle nesting for 
Tobago that can be compared with the findings of Dow et al. (2007). 
We present a list of all Tobago’s sandy beaches, indicating those 
surveyed for hawksbill turtle nesting activity, and compile published 
data and previously unpublished data for locations around the island 
indicating the level of annual activity at surveyed sites.

Tobago (11°10’ N, -60°44’ E) is located at the southernmost 
extent of the Caribbean and forms part of the twin-island Republic 
of Trinidad and Tobago. The island is 41 km long by 14 km wide, 
orientated SW-NE, and has many sandy beaches separated by rocky 
outcrops (Georges 1983). Beaches in Tobago’s north-east, highland 
region are generally enclosed by steep, vegetation-covered slopes 
without human development and those in the south-west, lowland 
region are often flanked by human settlements. Beaches on the 

Atlantic side of the island are typically longer and more exposed, 
whereas the Caribbean beaches are small, numerous and more 
sheltered.

Beaches that previously had not been visited for hawksbill 
assessment were identified from local knowledge and satellite 
imagery available through the websites Google Maps (maps.google.
co.uk/) and Flickr (www.flickr.com/map). The names of these 
beaches were identified using the maps and sources outlined above 
(Table 1, Fig. 1).  Due to its colonial past and local conditions, name 
variations exist for many of Tobago’s beaches.  For 10 of the smaller 
beaches (<50m), no name was identified. These beaches were given 
the name of the nearest beach or village and then a relative position 
indicated using compass directions (north, east, south, west).

We compiled 18 published and unpublished reports of hawksbill 
turtle nesting that were produced in 1991 and during the formal 
monitoring period 2005-2012 (Table 2). Despite wide variation in 
survey effort, all nesting surveys in these reports encompassed the 
peak nesting months for the species in the region: June - August 
(Walker & Gibson in press).

Nesting events were counted either when females were 
encountered nesting on the beach at night (Beggs et al. 2007) or 
by verifying nesting events based on crawls found in the sand 
(Schroeder & Murphy 1999). Nesting events include: (a) confirmed 
lay (visually confirmed at time of oviposition), (b) estimated lay 
(retrospective track assessment), (c) non-nesting “false crawl” 
emergence,  and (d) poaching. An outcome of poaching was recorded 
when a carcass or  shell of an adult female was found near a crawl, or 
when the beach crawl ended mid-beach and there were signs that the 
turtle had been dragged away. All carcasses or shells were identified 
by species based on anatomical features (Pritchard & Mortimer 
1999; Wyneken 2001). Only confirmed or estimated turtle nesting 
events were used in the abundance totals reported in this analysis. 
All observers were trained in techniques for monitoring sea turtle 
nesting by experienced sea turtle ecologists. The unique gait evident 
in hawksbill tracks as well as narrow width compared to tracks left 
by nesting leatherback and green turtles allowed for differentiation 
among other species that have been confirmed nesting on Tobago. 
Although olive ridley turtles, Lepidochelys olivacea, create a similar 
track to hawksbill, the species has never been recorded nesting on 
Tobago (Dow et al. 2007). Once recorded, turtle tracks were effaced 
to avoid double-counting.

Event counts for beaches were converted and scored using the 
following ranges of crawls per year: 0 = 0, 1-24, 25-100 and > 100 
(Table 3). As hawksbill turtles nest at many of Tobago’s beaches 
in low densities (Dow et al. 2007; Forestry Division et al. 2010), 
results from beaches that were surveyed only once in a season serve 
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No. Name Variations S
1 (25) Pigeon Point Y
2 Shearbird’s Point No Mans Land Y
3 (26) Buccoo Bay Y
4 Grange Bay N
5 Mount Irvine N
6 (27) Mount Irvine Back Bay Rocky Point Y
7 (28) Stonehaven Bay Grafton Beach Y
8 (29) Great Courland Bay Turtle Beach Y
9 (30) Plymouth Back Bay Y
10 Plymouth Footsteps Bay N
11 Plymouth Footsteps (N) N
12 (31) Arnos Vale Y
13 Anse Fromager (S) N
14 Anse Fromager N
15 (32) Culloden Bay Y
16 Washerwomans Bay N
17 Culloden Little Bay N
18 (33) King Peters Back Bay Cotton or Moriah Big 

Bay
Y

19 King Peters Bay N
20 (34) Gordon Bay Y
21 (35) Celery Bay Y
22 Celery Bay (N) N
23 Bullman Bay Little Rocky Bay Y
24 Castara Big Bay Y
25 Castara Little Bay Nature or Heavenly 

Bay
N

26 (36) Emerald Bay Emerald Cove Y
27 Emerald Bay (N) N
28 Little Englishmen’s Bay N
29 (37) Englishmen’s Bay Y
30 (38) Parlatuvier Beach Y
31 (39) Erasmus Cove Dead or Bloody Bay 

Back Bay
Y

32 Bloody Bay Y
33 Bloody Bay (N) N
34 (40) L’Anse Fourmi Beach Y
35 (42) Hermitage Bay Y
36 Waterfall Bay N
37 Dead Man’s Bay N
38 (43) Campbleton Bay Cambleton Bay Y
39 Lovers Bay N
40 (41) Man O’War Bay beach Charlotteville Beach Y
41 Pirate’s Bay (S) N
42 (44) Pirate’s Bay Y
43 Iguana Bay Y

No. Name Variations S
44 Starwood Bay Anse Gouleme N
45 (45) Belmont Bay Anse Brisant Y
46 Batteux Bay Anse Batteux N
47 Laos Bay N
48 (46) Speyside Beach Tyrrels Bay Y
49 Bishops Bay N
50 Bishops Bay (S) N
51 Lusyvale Bay N
52 Lusyvale (S) N
53 King’s Bay Y
54 Queen’s Bay N
55 (47) Roxborough (N) Back Bay Beach N
56 Roxborough Beach Y
57 Argyle Carapuse Bay N
58 Argyle (S) N
59 Bellevue Bay N
60 Clarkes Bay Mangrove Bay N
61 (48) Richmond Bay N
62 Goodwood Beach Goldsborough Bay Y
63 (49) Fort Grandby Beach Pinfold Bay N
64 Barbados Bay Y
65 (50) Mt. St. George N
66 (51) Hope Bay Hillsborough John Dial Beach Y
67 Minister Bay Big Bacolet Y
68 Little Minister Bay Little Bacolet N
69 (52) Rockley Bay N
70 Little Rockley Bay Lambeau Beach Y
71 Cove Bay Petit Trou (S) N
72 Canoe Bay N
73 (53) Kilgwyn Bay Y
74 Crown Point N
75 Sandy Point N
76 Store Bay Y
77 (54) Coco Reef N
78 Swallows Bay Cable Bay Y

Table 1. Sandy beaches of Tobago including name variations 
and whether a survey (S) for hawksbill turtle nesting has 
been carried out (Y = yes, N = no) as of 2007. In Number 
(No.) column, numbers in brackets refer to beaches in Dow 
et al. (2007). Beach names obtained from alternate maps and 
local tour guides are also included.
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as an indication of the species’ presence and are marked as “Data 
Deficient” (Table 3). This categorization identifies the need for more 
surveys in order to make an assessment of abundance. 

Data points from beaches surveyed more than once but irregularly 
(generally 2-3 visits between June-August) provide a low-confidence 
indication of the absence of nesting hawksbills if no nesting 
events were recorded. Confidence is limited because wave action 
may remove all signs of nesting emergences. Hence irregularly 
surveyed beaches are also considered “Data Deficient” as hawksbill 
abundance cannot be assessed.

At sites that were visited regularly (≥1 or more times per week), 
nest data were considered to provide an indication of the annual 
abundance. Increasing the frequency of surveys reduces the period 
within which turtle tracks can be lost by being washed away. 
Furthermore, as hawksbills show strong beach fidelity and a fine-
scale tendency to nest close to the locations of previous clutches 
(Kamel & Mrosovsky 2005), there is a possibility nesting crawls 
may be obscured by subsequent crawls made by other turtles, 
particularly on beaches that are not surveyed regularly. Given that 
many of Tobago’s nesting beaches are small (55 of 78 were ≤0.3km), 
more frequent surveys reduce the likelihood that nesting crawls are 
effaced by subsequent nesting females on beaches with higher nest 
density (Beggs et al. 2007). 

The confidence in abundance estimates varies considerably with 
survey effort and level of turtle nesting at a given beach (Delcroix 
et al. 2013).  Where a multi-year data set was available for the 
same beach, we assigned a score based on the maximum number of 
events recorded in a single survey year. As of 2013, 55 of Tobago’s 
78 (70.5%) sandy beaches were surveyed at least once for sea turtle 
nesting activity. A total of 1,323 hawksbill nesting events were 
recorded between 2005 and 2012 across all surveyed beaches (range: 
0 - 144 events in a single season, Table 3). 

On 19 July 1991, Godley et al. (2001) visited beaches #1, 2, 6-8 

and #76 (n=6) reporting five hawksbill nests at #6 and two at #7. 
An additional report for beach #2 on 14 August 1991 documented 
a single hawksbill nest (Godley et al. 1992).

The 55 beaches scored as follows in the single survey year crawl 
abundance categories: 27 (49.9%) beaches scored 1-24 and eight 
(14.6%) scored 25-100. Only two beaches (3.6%), #35 and #38, 
scored >100. Eighteen (32.7%) beaches scored in the “0” category. 
We present no data for three beaches (#20, #26 and #78) listed by 
Dow et al. (2007). From 2007 to 2013 beaches #20 (Gordon’s Bay) 
and #26 (Emerald Bay) had only rocky debris and were unsuitable 
for nesting sea turtles. Furthermore, we cannot verify the previous 
assessments (Dow et al. 2007) for beaches (#20, #36 and #78) (all 
‘unknown crawl abundances’), as the data upon which these scores 
were based have not been published. Cawley’s (2005) result for 
beach ‘Major Bay’ has been omitted because the location cannot 
be verified. Thirty-five (63.6%) beaches have been visited only 
once or irregularly in a single season and were assigned the “Data 
Deficient” status.

This paper presents data for 14 beaches for which Dow et al. 
(2007) state the presence of nesting hawksbill but not crawl totals. 
Three beaches scored in the zero crawls category, seven scored 1-24 
nests and four scored 25-100. 

Nineteen beaches (34.5%) have been surveyed only in a single 
year during 2005-2012, twelve (21.8%) surveyed in two years, 
twelve (21.8%) in three years, five (9.1%) in four years, two (3.6%) 
in five years, 1 (1.8%) in six years, 1 (1.8%) in seven years, and 
three (5.5%) in all eight years.

There were 112 instances of poached hawksbill turtles recorded 
across all surveyed beaches of Tobago between 2005-2012 (range: 
0-25 per beach per year).  

This paper compiles and presents all available data for hawksbill 
nesting on Tobago and thus provides the most complete overview 
of the species nesting around the island. Survey data presented 

Figure 1. A map of all of 
Tobago’s sandy beaches 
(n=78). This figure is an 
amplified version of Dow et 
al.’s (2007) nesting map. All 
beaches are named in Table 
1 using Institute of Marine 
Affairs (2004) as a source 
reference.
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Year Beach E Source
1991 2 I Godley et al. 1991
1991 1,6-8,76 S Godley et al.  2001

2005

23, 31, 35, 40, 43, 
53, 62, 64, 66

S

Cawley 200518, 21, 24, 29, 30, 
32, 34, 42

I

6-8 R
2006 6-8 R

Alkins & Pepe 
2007; Lalsingh 
2008, 2009, 2010, 
2011; Save Our 
Seaturtles 2006, 
2012

2007 31, 34, 35, 38 R
2007 21,55 S
2008 6-8 R
2009 6-8 R
2010 6-8 R

2011
3, 4, 6-8, 12, 29-32, 
57, 63, 67, 69, 70, 

73-75

R

2012 4, 12, 62 S

2012
1, 3, 4, 6-8, 29, 30, 
57, 63, 67, 70, 73-

75, 77

R

2006 34 S

Walker 2006, 
2007, 2008, 2010, 
2011

2007 40 S
2008 42 S

2010 18, 21, 24, 31, 32, 
34, 58

S

2011

1, 2, 9, 11, 12, 15, 
18, 19, 21, 25, 34, 
40, 41, 43-49, 51, 
53, 58, 62, 66, 72, 

76

S

38 I
35 R

2012
35, 38, 40 R

31, 32, 34, 36, 37, 
39, 40, 42-45, 47, 53

I

2008 31, 34, 35, 38, 40 R Pepe 2008

2010 29, 30-32, 57, 63, 
67, 69, 69, 73-75 R Robb 2010

2007 6-8 R Reid 2007
Table 2. Reports of hawksbill nesting Tobago, 1991-2012, 
published (Y = yes, N = no), E = survey effort summary 
methods (S = single day, I = irregular, R = regular).

for 55 beaches around Tobago represent a near twofold increase 
from the 30 previously documented (Dow et al. 2007) and include 
novel records of nesting on six beaches. Excluding beaches #20 and 
#26, 76 sandy beaches were identified as possible suitable nesting 
habitat and provide a basic framework for assessing the true extent 
of hawksbill turtle nesting on Tobago.

Improved monitoring, survey effort and increased number of 
beaches surveyed in the latter years of data collection (Tables 2 
& 3) resulted in a large increase in the number of overall nesting 
events recorded in years 2011 and 2012, and may not necessarily 
represent an increase in nesting turtles.

When comparing results with the findings of Dow et al. (2007), 
we find that current scorings are consistent for nine of fifteen beaches 
for which known crawl abundances were given. Other beaches 
scored higher: #56 and #67 scored in the 1-24 category (previously 
absent); #6 scored in the 25-100 category (previously 1-24) and 
beaches #35 and #38 score >100 (previously 25-100). For beaches 
scoring in a higher category, we do not claim an increase in the size 
of the population as seen at some other Caribbean nations (e.g., 
Barbados, Beggs et al. 2007; Guadeloupe, Kamel & Delcroix 2009) 
although we cannot rule this out. Instead we suggest the underlying 
factor is likely improved monitoring. No beaches scored in lower 
categories than in Dow et al. (2007). Data presented in this paper 
provide further support for the conclusion that many of Tobago’s 
beaches support a small number of nesting hawksbills (Dow et al. 
2007; Forestry Division et al. 2010).

Records of hawksbills nesting on six new beaches can most likely 
be attributed to the increased geographic range over which surveys 
were conducted as opposed to an expanded local distribution of the 
species. However, as these beaches were previously un-surveyed 
we cannot rule out recent colonization. 

There is a clear difference between the mean (±S.D.) number 
of hawksbill crawls on the beaches on the Caribbean side of the 
island (20.78±33.9, n=31) compared to those on the Atlantic side 
(4.56±8.01, n=18). This may be explained by differences in beach 
topography: the Atlantic beaches are flatter and perhaps more prone 
to tidal inundation as well as wave strength as the Atlantic coast is 
more energetic.

Over three quarters of Tobago’s beaches were surveyed in three 
or less years during 2005-2012, while only three beaches (5.5%) 
have been surveyed in all eight years (Table 3). Furthermore, 35 of 
the 55 beaches (63.6%) have been visited only once or irregularly 
in a single season and are assigned the “Data Deficient” status, 
meaning they require more surveys in order to obtain accurate 
abundance estimates (Delcroix et al. 2013). Nineteen beaches were 
surveyed only for the first time in 2011. Crawl totals presented 
here are likely underestimates and the counts are complicated by 
the inclusion of both successful and unsuccessful nesting attempts. 
The lack of consistent, regular survey effort is a critical limitation 
to assessing the abundance of the hawksbill population in Tobago. 
Therefore, the data are not used to definitively estimate population 
size but rather to give an indication of hawksbill nesting levels on 
Tobago’s beaches. We believe the coarseness of our scoring category 
increments is effective in capturing activity levels.

The loss of 112 nesting females in eight years to poaching 
highlights a significant pressure that is likely underestimated, given 
the low level of monitoring at many of Tobago’s beaches. For a 
long-lived species like the hawksbill, with a late age of reproductive 
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Beach 2005 2006 2007 2008 2009 2010 2011 2012 Score
Data 

Deficient
1 24 26 25-100 Y
2 0 1-241 Y
3 29 19(3) 25-100 N
4 0 1 1-24 Y
6 13(1) 0 2(1) 13 32 28(2) 25-100 N
7 2 1 0 10 21 11 23 11 1-24 N
8 9 4 1 16 5 16 1-24 N
9 0 0 Y
11 4 1-24 Y
12 5 1 1-24 Y
15 0 0 Y
18 0 11(1) 21(1) 1-24 Y
19 9 1-24 Y
21 5 1(1) 10(1) 35(6) 25-100 Y
23 0 0 Y
24 0 0 0 Y
25 0 0 Y
29 1 14 11(1) 4(1) 1-24 N
30 0 0 6 1 1-24 N
31 0 6 3 9 19(9) 28(2) 25-100 N
32 0 0 1 6(1) 2(1) 1-24 N
34 13(1) 3(1) 13(1) 2(2) 1 46(25) 22(5) 25-100 N
35 1 16 9 58(21) 132(2) >100 N
36 23 1-24 Y
37 5 28 25-100 Y
38 26(1) 10(2) 34(8) 144 >100 N
39 8 1-24 Y
40 1 1 0 1 1-24 N
41 0 0 Y
42 1 0 2 1-24 N
43 5 5(1) 5 1-24 Y
44 16(6) 26(1) 25-100 Y
45 1(1) 2 1-24 Y
46 0 0 Y
47 0 0 0 Y
48 0 0 Y
49 0 0 Y
51 0 0 Y
53 0 0 5 1-24 Y
56 0 0 Y
57 0 0 1 1-24 N
58 0 0 0 Y
62 0 2 0 1-24 Y
63 1 13 2 1-24 N
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Beach 2005 2006 2007 2008 2009 2010 2011 2012 Score
Data 

Deficient

64 0 0 Y
66 0 0 0 Y
67 10 12 4(1) 1-24 N
69 0 0 0 Y
70 1 19 21 1-24 N
72 0 0 Y
73 0 3 1 1-24 N
74 3 2 5 1-24 N
75 3 17 7(1) 1-24 N
76 0 0 Y
77 1 1-24 Y

TOTAL 50 (2) 8 (1) 71 (4) 35 (4) 21 104 (2) 457 (80) 577 (19)
n= 19 n= 4 n= 10 n= 9 n = 3 n= 20 n=46 n=33

Table 3. Table begins on page 7. Data for beaches that have been surveyed for hawksbill nesting 
around Tobago, 1991 and 2005-2012. Numbers = crawls (poachings), Data Deficient (Y = yes, N = no), 
n = no. beaches surveyed. Data sources are listed in Table 2. 1Based on Godley et al. (1991) result for 
beach #2: presented in text results only.

maturity (Musick 2001), this pressure is likely unsustainable and 
could lead to a population decline.

This paper shows that the distribution of hawksbill turtles is wider 
than was previously known for Tobago and that the island supports 
consistent hawksbill nesting in non-negligible numbers. Few sites 
in the Caribbean are known to support >1,000 hawksbill crawls 
per year (Dow et al. 2007); hence the nearly 600 crawls found on 
beaches #1-43 in 2012 along Tobago’s 41 km of Caribbean coastline 
signify a site of regional conservation relevance.

Clearly there is a need for greater resources to be directed towards 
conservation activities. However, given the issues of numerous, 
small, dispersed nesting beaches and logistics (access, manpower, 
equipment) it is perhaps unrealistic to expect to regularly monitor 
all nesting beaches in the immediate future. It is recommended that 
effort is focused on the main identified nesting beaches, in order to 
reduce the impact of illegal poaching and to maximize the efficacy 
of data collection efforts by prioritizing beaches and employing 
suitable sampling regimes (SWOT Scientific Advisory Board 2011).

As a program of regular surveys demands significant resource 
investment, we suggest exploring different population modeling 
techniques such as those utilized in other Caribbean nations with 
similar geographical and logistical challenges (Delcroix et al. 2013). 
Modeling may provide useful numerical outputs for beaches that 
currently cannot be monitored frequently. This could be beneficial 
for site managers whose decisions are currently limited by a 
deficiency of empirical data.

This paper addresses the need for an updated map of hawksbill 
turtle nesting around Tobago as identified in Trinidad and Tobago’s 
Sea Turtle Recovery Action Plan (Forestry Division et al. 2010). 
By compiling all available hawksbill nesting data for Tobago (from 
1991 to 2012) and identifying every beach that is deemed suitable for 
nesting, this paper will allow for the development of a more effective 
strategy for monitoring hawksbills, and green turtles in Tobago. It 
is hoped this paper will provide cohesion and act as a baseline from 

which other researchers can build, improve and populate.
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Decades-long Open Trade in Protected Marine Turtles Along Java’s South Coast

Vincent Nijman
Oxford Wildlife Trade Research Group, Oxford Brookes University, OX0 1BP, Oxford UK (E-mail: vnijman@brookes.ac.uk)

The island of Java, Indonesia, has long been recognized as globally 
important for marine turtle conservation. Five species (green 
Chelonia mydas, hawksbill Eretmochelys imbricata, olive ridley 
Lepidochelys olivacea, loggerhead Caretta caretta, and leatherback 
turtles Dermochelys coriacea) are found in the Indian Ocean to the 
south of the island (Derawan 2004; Whitten et al. 1996). While it has 
been argued that traditionally for the majority of Javan people, the 
sea and the coast, and especially its southern shores, are something 
to be feared (Polunin 1985), throughout the centuries communities 
have exploited coastal resources, and this includes the use of marine 
turtles (Whitten et al. 1996).

Over-exploitation of eggs and adults, especially of green and 
hawksbill turtles on Java have led to their decline with considerable 
decreases in population sizes (Whitten et al. 1995). While studies 
have been published on the harvesting of eggs along the south 
coast beaches (Sloan et al. 1994) and the struggles of several 
hatchling projects (Arinal 1997; Derawan 2004; Whitten et al. 
1995), comparatively little has been reported on the extent to which 
adult turtles are exploited on Java (but see Salm & Usher 1984). 
Marine turtles have received legal protection from exploitation 
through various legal decrees and laws. Leatherbacks were the 
first to be protected in 1978 through a decree from the Ministry of 
Agriculture (SK Mentan No 327/Kpts/Um/5/1978), followed by 
loggerheads and olive ridley turtles in 1980 (SK Mentan No 716/
Kpts/Um/10/1980). Green and hawksbill turtles, as well as flatback 
turtles Natator depressus, received formal protection in 1999 when 
they, as well as the aforementioned species, were included in a 
government regulation (Peraturan Pemerintah No 7 / 1999). This 
regulation protected all marine turtles occurring in Indonesian 
waters (Noerjito & Marjanto 2001). All capture or trade of protected 
wildlife is prohibited, and offenders are liable for fines of up to 
IDR 100,000,000 (USD $8,200 at 2014 exchange rates), as well as 
imprisonment of up to 5 years. 

Because of the illegal nature of the trade in marine turtles it may 
be difficult to obtain reliable data on the number of turtles taken, 
apart from those areas where they are openly traded. One such area 
is the tourist resort of Pangandaran (7°41' S, 108°39' E), which is 
situated on a small peninsula along Java’s south coast, protruding 
into the Indian Ocean. There are four reports of the marine turtle 
trade in Pangandaran. Work by Hilterman & Goverse (2005) was 
qualitative, with only generalities of the trade being presented. This 
work was based on a single, four-day visit in 2004. Work by the 
Indonesian NGOs ProFauna (Anonymous 2005) and the Wildlife 
Conservation Society Indonesia (Anonymous 2010) were based 
on single, what appeared to be one-day, visits and while they were 
quantitative, they lacked detail on what was observed where. Finally 
Nijman (2013) reported data from a 3-day visit in 2012, during which 
all specimens were counted, measured and data were collected on 
the monetary value of the turtle trade. 

Additionally, we do know that turtle trade was altered after 
Pangandaran was hit in July 2006 by a tsunami, which killed 

approximately 600 people and destroyed many single story structures. 
The pre–tsunami Pangandaran tourist business was characterized by 
small hotels and hostels catering to individual tourists and smaller 
parties. Pratiwi (1994) indicated that approximately 700,000 visitors, 
98% of them Indonesian, visited Pangandaran annually in 1991 
and 1992. Pre–tsunami turtles, turtle eggs and turtle derivatives 
were openly traded primarily in a central market area close to the 
southern part of the village. It took a few years for Pangandaran to 
rebuild itself after the tsunami, with the town investing in large-scale 
tourism. This resulted in high-rise three and four star hotels being 
erected side by side on the western beach front. It also resulted in a 
significant increase in visitor numbers: according to staff at the entry 
gate in 2013, some 2.5 million holidaymakers, still predominantly 
Indonesian, frequented the peninsula. Immediately following the 
tsunami, Wiradnyana (2007) noted a decline in the trade in marine 
turtles and their derivatives but hitherto no overview has been 
available on trade in marine turtles in recent years.

Over the last twenty years I have made eight visits to Pangandaran 
(1995, 1997 twice, 1999, 2004, 2012 twice, 2013), which has 
allowed me to observe the trade in stuffed marine turtles, their eggs 
and derivatives. Because tourism in the area is open to outsiders, I 
had no problem collecting key data on the exploitation of marine 
turtles. Each visit lasted between two and four days, totaling 22 
days in all. During the visits in the 1990s the mornings were spent 
primarily collecting data on eagles and primates in the adjacent nature 
reserve, and the shops and stalls were visited during the afternoon. 
These shops were mostly concentrated in the southernmost part of 
the village close to the nature reserve and the entire area could be 
surveyed in the course of an afternoon. Unfortunately I did not count 
each and every turtle in trade and I did not make attempts to visit 
each and every shop selling marine turtles; as such my data from this 
period are best considered qualitative. From 2004 onwards surveys 
were more extensive and more systematic, and were as much as 
possible conducted during weekends or public holidays when more 
shops were open. I attempted to visit all shops that potentially could 
sell turtles, turtle eggs or turtle oil. Given that by this time the total 
number of shops had increased, and the shops selling marine turtles 
were spread out over a larger area, it would typically take me a full 
day or sometimes a day and a half, to check all shops. Subsequent 
days were spent revisiting shops, checking ones that may have been 
closed on the first day and collecting additional data on the wildlife 
trade. Early mornings were spent at the fish market. The survey in 
2004 stood out as it coincided with the end of Ramadan (the ninth 
month of the Islamic calendar during which Muslims observe a 
month of fasting) and few shops were open. Throughout my visits 
in Pangandaran, interviews with traders, fishermen and government 
officials were conducted in Bahasa Indonesia. As such I built up an 
overview that allow me to give a narrative of the turtle trade in this 
village. At no point did I purchase marine turtles or their derivatives.

Post-tsunami trade in marine turtles took place in three distinct 
areas: the tourist market on the northern end of the peninsula (Pasar 
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Wisata at the junction between Jl Bulak Laut and Jl Baru), along the 
entire West Beach Road (Jl Pantai Barat and Jl Pamugaran) and at 
the southern end of the East Beach Road (Jl Pantai Timur, Fig. 1). 

The total number of shops selling stuffed marine turtles fluctuated 
between 15 and 30; this differed little between years but more shops 
were open on weekends and during public holidays. Pre-tsunami, 
in the 1990s, at least a dozen shops were selling marine turtles, 
mostly in the southern part of the village. In 2005 ProFauna found 
64 shops selling marine turtle products (Anonymous 2005). It is 
unclear how many shops were active when Hilterman & Goverse 
(2005) surveyed Pangandaran but it appears to have been dozens 
of souvenir stalls and shops. In the post-tsunami era, most shops 
sell just two or three individual stuffed turtles with the most I have 
seen in one single shop visit being 18 (greens, hawksbills and olive 
ridleys). In the 1990s (pre-tsunami), several shops displayed tens 
of stuffed marine turtles, and in 2004 Hilterman & Goverse (2005) 
recorded over 30 individuals in a single shop (see Fig. 2). Having 
received all the photographs they took during their visit, 16 of 

which depict one or more stuffed turtles, it seems that a minimum 
of around 75 stuffed turtles were on display. Overall, there seems 
to have been a clear decline in the number of turtles for sale when 
comparing pre- and post-tsunami surveys (Table 1).

Vendors I have interviewed indicated that the turtles are caught 
locally by Pangandaran fishermen. Based on some of the larger 
pelagic fish that are typically landed by these fishermen (e.g., 
skipjack tuna Katsuwonus pelamis, Indo-Pacific king mackerel 
Scomberomorus guttatus, tongkol Euthynnus spp., and also 
occasionally manta rays Manta spp.), I suspect that at least some 
of the marine turtles are caught in pelagic waters. Again based on 
information provided to me by traders, after being brought ashore 
in Pangandaran the turtles are stuffed and sold locally. Unlike some 
other protected wildlife for sale in Pangandaran, such as nautilus 
Nautilus pompilius that are brought in from other parts of Java, I 
received no information that the turtles were derived from outside 
the immediate area. This is in contrast to reports from ProFauna 
that stated that 99% of the stuffed turtles originated from traders in 
Cilacap (a town 50 km east of Pangandaran), who in turn obtained 
their turtles from the north coast of East Java province (Anonymous 
2005).

Green turtles are the most common species observed in 
Pangandaran, with typically over two dozen stuffed individuals 
observed at a time. In addition to stuffed turtles, green turtle oil 
(locally known as minyak bulus) is also sold (according to the traders 
I spoke to minyak bulus is derived from green turtles and not any 
other species). Hilterman & Goverse (2005) reported the presence of 
large volumes of turtle oil in 2004, with individual shops displaying 
over 150 bottles, including one liter bottles, in large glass display 
cases (Fig. 2). In contrast, Anonymous (2005) explicitly stated that 
at Pangandaran no turtle oil was observed for sale, and Anonymous 
(2010) does not mention turtle oil at all. I have observed turtle oil 
for sale during all post-tsunami surveys, mostly in small 100 ml 
bottles, and at most twenty bottles per shop. 

Hawksbill turtles are the second most common species in 
Pangandaran. Typically, 15 to 20 stuffed hawksbill turtles are on 
display. I have not seen any genuine tortoise shell (bekko) products 
made out of hawksbill scutes for sale in Pangandaran but in 2005 
a total of 338 tortoise shell bracelets were reported for sale in the 
three market areas (Anonymous 2005). Olive ridley turtles were 
recorded during each post-tsunami survey. Numbers observed per 
surveyed ranged from eight to twelve. 

I did not observe any loggerhead turtles for sale but Hilterman & 

Figure 1. Map of Pangandaran, South Java, Indonesia, 
showing the approximate locations where marine turtles were 
traded in 2012-2013 (black squares) as well as the offices of 
authorities responsible for enacting wildlife protection laws 
(police, national park authorities; red triangles).

Area Period Shops Hawksbill
Olive 
ridley Green Total

Tourist 
market

Apr. 2005 35 46 6 6 58
Apr. 2012 8 4 8 12 24

West 
Beach

Apr. 2005 35 25 16 0 41
Apr. 2012 8 5 4 8 17

East 
Beach

Apr. 2005 19 29 15 0 44
Apr. 2012 1 1 0 1 2

Table 1. Number of stuffed turtles openly for sale in the month of 
April in Pangandaran, Java, Indonesia, before and following the July 
2006 tsunami (2005 data from Anonymous 2005 and 2012 data from 
this study).

Goverse (2005) recorded them in Cilacap and indicated 
that loggerheads were equally present in Pangandaran. 
Finally, leatherback turtles have not been recorded for 
sale in Pangandaran. The limited data available on the 
distribution of marine turtles along Java’s south coast, 
as summarized by Whitten et al. (1996), indicate that 
leatherbacks have been recorded nesting only on the far 
western and far eastern tips of the island, some 400-700 
km from Pangandaran. 

In summary, for at least 20 years, three or possibly 
four species of marine turtle have been traded openly in 
Pangandaran. While the volume of adult stuffed turtles 
and their by-products has gone down considerably 
over this period, importantly, stuffed turtles remain an 
omnipresent feature of the tourist shopping experience in 
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Pangandaran. It is unclear whether this decrease is due to a decrease 
in demand, a decrease in the supply, or a combination of both. 
While all species of marine turtle have been legally protected in 
Indonesia since 1999 (and loggerheads and olive ridleys since 1980) 
my experience in Pangandaran does not suggest that an increase in 
law enforcement is one of underlying factors of a decrease in trade. 

Wiradnyana (2007) reported that in 2005, following enforcement 
actions in Cilacap, there had been a shift of “turtle stock” from 
Cilacap to Pangandaran. As reported by Nijman (2013) and noted by 
others (Anonymous 2012; Hilterman & Goverse 2005) the trade of 
protected wildlife in Pangandaran occurs openly, including in shops 
in front of the offices of the nature reserve. Wildlife protection laws 
are not being enforced as intended and this does not appear to be 
from limited capacity. The offices of the nature reserve are manned 
continuously, as is the town’s police station, and marine turtle 
products are traded within walking distance of the law enforcement 
offices (Fig. 1). Rather it appears that the laissez-faire attitude toward 
protected species laws is due to a lack of pressure on the authorities 
to treat these illegal sales as a priority issue (cf. Lee et al. 2005; 
Nijman & Nekaris 2014; Shepherd 2008). All participants involved 
in the illegal trade of marine turtles in Pangandaran (collectors, 
middlemen, traders and consumers) must be held accountable for 
their actions and prosecuted. To this extent, law enforcement must be 

Figure 2. Trade in marine turtles in Pangandaran, 2004 (left) and 2013 (right), 
showing stuffed green, olive ridley and hawksbill turtles for sale inside and in 
front of shops, along with bottles of turtle oil (photo credit: 2004 = Edo Goverse 
and Maartje Hilterman, 2013 = Vincent Nijman).

incentivized to firmly uphold turtle protection 
legislation. In the absence of this, populations 
along Java’s south coast may decline even 
further than they have already.
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Absence of Ingested Plastics in 20 Necropsied Sea Turtles in Western Australia

Linda Reinhold
Department of Parks and Wildlife, 20 Nimitz Street, Exmouth WA 6707 and 61 Knight Terrace, 

Denham WA 6537, Australia (E-mail: linda_reinhold@hotmail.com)

Reports of sea turtles having ingested plastic debris were becoming 
common by 1985 (Balazs 1985). Schuyler et al. (2014) compiled 
data from subsequent studies worldwide. They found that for 
green turtles, the 30% likelihood of consuming anthropogenic 
debris in 1985 had increased to nearly 50% in 2012. Of 37 studies 
summarized, 29 reported seeing anthropogenic debris in turtles. 
Debris was most commonly plastics, but included rope, Styrofoam, 
fishing line, balloons and other items. Ingested marine debris was 
found in turtles from the Southwest Pacific, Central North Pacific, 
Northeast Pacific, Southeast Pacific, Southwest Atlantic, Gulf of 
Mexico / Northwest Atlantic, Northeast Atlantic and Mediterranean 
regions. The only region where no ingested marine debris was 
recorded was the Persian Gulf, although studies from this region did 
not examine the entire gastrointestinal tract. There were no studies 
from the Southeast Indian Ocean region. Hoarau et al. (2014) have 
since documented the ingestion of plastics by loggerhead turtles in 
the Southwest Indian Ocean.

My study adds the first data on debris ingestion in sea turtles 
from Western Australia. I aimed to quantify the incidence of 
plastic ingestion in opportunistic necropsies of stranded animals. 
The digestive tracts of 20 sea turtles that stranded at Ningaloo and 
Shark Bay on the Western Australian mainland coast were examined 
for presence of plastics. It was beyond the scope of this study to 
definitively determine the cause of death.

During the 2002/03 summer nesting season on the Ningaloo coast, 
one loggerhead (Caretta caretta) and nine green (Chelonia mydas) 
turtles that washed ashore dead were necropsied.

From 2009 to 2013, ten green turtles were necropsied in Shark 
Bay. There was variation in strandings by year, with two dead turtles 
reported in 2010, none in 2011, eight in 2012, then none in 2013. By 
2012, Thomson et al. (In press) observed a decline in the condition 
of green turtles in eastern Shark Bay, which they attributed to the 
degradation of the seagrass meadows from a marine heat wave 

lasting the first quarter of 2011 and possibly floods in January 2011. 
Of the ten Shark Bay animals, eight died in winter or early spring, 
and two died in late spring, suggesting that the cooler winter water 
may have put extra stress on these turtles. It is also possible that the 
increase in strandings in winter is due to decreased shark activity in 
the cooler months, which allows for dead and moribund animals to 
wash ashore instead of being consumed at sea. Three of the animals 
had stranded alive, but subsequently died during rehabilitation at 
the Ocean Park aquarium facility.

In the field at the time of stranding, death was confirmed by 
testing the muscle response of the neck. An external examination 
of each carcass was made, noting decomposition, presence of any 
external injuries or abnormalities, and body condition. All animals 
had curved carapace length (CCL) recorded. The plastron was then 
removed to enable internal examination and to determine sex. On 
all of the animals the entire gastrointestinal tract was dissected 
and examined for presence of plastics from the mouth, through 
the oesophagus, stomach, large and small intestines, to the cloaca. 
Presence of parasites in the intestinal tract was recorded on all but 
four Ningaloo necropsies. Full details of necropsy results are stored 
in the Western Australian Department of Parks and Wildlife’s marine 
stranding database.

On the Ningaloo coast, two of the necropsied turtles were 
juvenile greens (CCL = 42.0-45.8 cm), four were sub-adult greens 
(CCL = 75.4-89.4 cm) and three were adult-sized greens (CCL 
= 92.2 -99.4 cm) (The 92.2 cm male and a 94.7 cm female were 
adults, but the 99.4 cm female was pubescent. The one adult female 
had bred before, but was not breeding in the current season) (size 
classification follows Read & Limpus 2002). The loggerhead was 
adult-sized. All ten turtles autopsied in Shark Bay were juvenile 
greens (CCL = 39.0-50.6 cm). Of the 20 turtles examined, eight 
of the animals were determined by necropsy to be female and 12 
were male.
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Necropsy results from the 20 animals revealed that none had 
plastic or other anthropogenic debris in the gastrointestinal tract. 
Gut contents consisted mostly of seaweed and seagrass, with the 
occasional incidence of sponge. One juvenile green from Coral Bay 
(Ningaloo) had been in good condition, but died from a slit throat 
(presumably a fishing incident), and another from Monkey Mia 
(Shark Bay) had ingested a piece of hard stick which had lodged 
crossways in the gut, rupturing the gut wall and causing a blockage. 
Neither of these animals had obvious internal parasites. The other 
animals were generally in poor condition with sunken plastrons, 
black fat, non-functional digestive tracts and parasites.

In the search for parasites in the six Ningaloo green turtles, one 
had no parasites, five had coccidia and one of these animals also 
had large numbers of spirochids. Eight of the ten Shark Bay green 
turtles had obvious infestations of parasites, five of these spirochids 
(two of which were noted as severe) and three had coccidia.

Green turtles in Shark Bay have been observed to feed on 
temperate and tropical seagrasses, benthic macroalgae, sponges and 
scyphozoan jellyfish/ctenophores (Burkholder et al. 2011; Heithaus 
et al. 2002; Jordan Thomson unpubl. data).

The absence of plastics in the intestinal tracts of Ningaloo and 
Shark Bay stranded turtles is in contrast to findings from the east 
coast of Australia. Schuyler et al. (2012) autopsied 115 stranded 
green (n = 88), hawksbill (n = 24), loggerhead (n = 2) and flatback 
(n = 1) turtles in Queensland from 2006 to 2011. Of these, 64 had 
washed up dead to North Stradbroke Island, and 51 had not survived 
rehabilitation after live stranding on the Sunshine Coast. Ingested 
plastics were found in the intestinal tracts of 54.5% of pelagic-sized 
(CCL < 40 cm for green and CCL ≤ 35 cm for hawksbill) turtles (n = 
22), and 29% of benthic-feeding (CCL ≥ 40 cm for green and CCL 
> 35 cm for hawksbill) turtles (n = 93). In southeast Queensland, 
offshore turtles ingested more debris than inshore turtles (Schuyler 
et al. 2014).

The Shark Bay animals were resident juveniles, with none of the 
pelagic-stage turtles that Schuyler et al. (2012) found to have the 
highest debris ingestion rates. Schuyler et al. (2012) also suggest 
that the smaller a turtle is, the more likely a given piece of debris 
is to become lodged in its intestinal tract.

Studies finding no anthropogenic debris in the intestinal tracts of 
sea turtles are becoming the exception, and Schuyler et al. (2014) 
did not identify any regions of the world with an absence of ingested 
debris where intestinal tracts had been dissected during necropsy. 
The Southeast Indian Ocean is now the only region of the world 
to have had entire intestinal tracts of sea turtles dissected, yet no 
ingested anthropogenic debris found. Only 20 turtles from the central 
west coast of Western Australia were examined in this study, and 
ingested debris may be found if necropsies are done in other areas 
of the Western Australian coast.

Hardesty et al. (2014) found the Australian coastline between 
Brisbane and Melbourne on the east coast, and to the south of 
Perth on the west coast, to be highest in the input of debris to the 
marine environment. Southwest Shark Bay had a coastal debris 
density comparable with more populated areas, but it may not have 
been the type of debris that is ingested by turtles. Ningaloo had a 
negligible density of coastal debris. Availability of the types of 
debris commonly ingested by sea turtles would be expected to be a 
factor in ingestion rates. With Shark Bay being so remote to dense 
human population, it may be that the sorts of anthropogenic debris 

that sea turtles consume are not encountered in the water column 
as readily as are their gelatinous prey.

In a study where video cameras were attached to 12 green turtles 
(CCL = 76-103 cm) in Shark Bay, Heithaus et al. (2002) recorded 
turtles consuming 67 of the 275 potential jellyfish and ctenophore 
prey items encountered. They inferred that if green turtles consumed 
such prey at the rates observed, each turtle would consume about 40 
jellyfish and ctenophores each day. Although the green turtles lived 
in sea grass habitats, only two of the 12 turtles briefly consumed sea 
grass. A subsequent study also of 12 green turtles (CCL ≥ 60 cm) 
mounted with video cameras in Shark Bay found an even greater rate 
of foraging on gelatinous macroplankton, and confirmed low rates 
of foraging on sea grass (Burkholder et al. 2011). The Burkholder et 
al. (2011) study, however, suggested that green turtles of CCL 40-60 
cm (which is a similar size range in which all ten of the green turtles 
I necropsied fell) consumed mostly macroalgae, and relatively little 
gelatinous macroplankton. Perhaps juvenile turtles have different 
nutritional requirements until they reach the next growth stage, or 
perhaps they find safety grazing on the sea floor, whereas larger 
turtles which have outgrown the size most vulnerable to sharks may 
spend more time foraging in the water column.
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Literature and Conservation: “The Turtle”, 
A Short Story by the Brazilian Writer Rubem Braga

Paulo C. R. Barata
Fundação Oswaldo Cruz, Rua Leopoldo Bulhões 1480-8A, 21041-210 Rio de Janeiro - RJ, Brazil 

(E-mail: paulo.barata@ensp.fiocruz.br)

"The Turtle" (original title in Portuguese: "A Tartaruga"; Braga 
1960) is a short story written in 1959 by the Brazilian journalist 
and writer Rubem Braga. In the text, "Copacabana" is one of Rio 
de Janeiro's seaside districts, where the world-famous Copacabana 
Beach is located, and "Cachoeiro" is short for Cachoeiro de 
Itapemirim, the author's native city in the state of Espírito Santo. 
—————————
The Turtle

Copacabana dwellers, buy your fish at Bolivar Fish Market, 70 
Bolivar Street, owned by Mr. Francisco Mandarino. Because it 
happens that he is a good man.

The fact is that he was sent a turtle of about 150 kilos, two meters 
long and (it is said) 200 years old, and he displayed it in his fish 
market for three days and he did not want to sell it; and he took it 
up to the beach, and released it into the sea.

There was a poet sleeping within the merchant, and he revered 
life and freedom in the image of a turtle.

Never kill a turtle.
Once, at my father's house, we killed a turtle. It was a big old sea 

turtle that a fisherman friend sent to us in Cachoeiro.
Men get together to kill a turtle, and it resists for hours. They cut 

its head off, it continues to flap its flippers. They rip its heart off, 
the heart continues to beat. Life is deep-rooted in its tissues with an 
obstinacy that inspires respect and fear. A cut piece of flesh, thrown 
on the floor, trembles on its own, all of a sudden. Its agony is as 
terrible and insistent as a nightmare.

Suddenly the men stop and look at each other with the vague 
feeling that they are committing a crime.

Copacabana dwellers, buy your fish at Francisco Mandarino's 
Bolivar Fish Market, because within him, in a beautiful moment of 
his common life, the poet defeated the merchant. Because he did 
not kill the turtle.

Rio, July, 1959.
—————————

Rubem Braga (1913-1990), widely acknowledged in Brazilian 
literary circles as a master in the art of writing, produced mainly 
short stories of a literary genre called in Brazil "crônica", defined 
by the Encyclopaedia Britannica as "a short prose sketch integrating 
elements of essay and fiction" (Encyclopaedia Britannica 2008), 
where the underlying theme, generally taken from real everyday 
affairs, and the author's reflections about it are in many instances 
intertwined, making up a unit. However, many of his texts were 
of a journalistic character, and he would write reports often with 
a stronger tone, whenever some political or social matter that was 
a concern of his came into question (Ribeiro 2013). Braga's short 
stories and reports, numbering in the thousands, were originally 
published in daily newspapers and weekly magazines, each time on 
a different subject – he compared a writer as himself to "the gypsy 
who every night sets up his tent and takes it down in the morning, 
and goes" (Braga 1955). Only afterwards some of his texts were 
compiled and published in book format; 18 books were published in 
his lifetime, the first one in 1936. Dubiela (2010) and Ribeiro (2013) 
presented analyses of Rubem Braga's literary and journalistic work. 
A detailed biography was provided by Carvalho (2007).

Braga's subjects ranged from seemingly modest everyday 
situations to grand scale 20th century world politics. But, among 
his manifold interests, the natural environment was always to him a 
most cherished one (Dubiela 2010). He produced short stories about 
a variety of themes related to nature, and his journalistic reports dealt 
often extensively with pressing environmental matters of his days, 
like deforestation, the risk of extinction of some animal species 
and the drying up of rivers, at a time when legal environmental 
protection in Brazil and public awareness of environmental 
problems were well behind the present levels. Many of the themes 
in his writings on environmental issues came through a working 
partnership and friendship, over a period of about 27 years, with 
the Brazilian naturalist Augusto Ruschi (1915-1986), also from 
Espírito Santo, Braga's native state (Dubiela 2010). A specialist in 
hummingbirds and orchids but with ample interests in ecology and 
in the conservation of nature (Marden & Blair 1963), Ruschi was one 
of the true pioneers in nature conservation in Brazil (see e.g., Ruschi 
(1949)), combining his work as a biological researcher with intense 
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political action in conservation (Medeiros 1995). Braga, a most 
respected writer, with scores of readers all over the country, with 
a strong concern about the natural world himself, provided, in his 
own words, "a kind of journalistic support" to Ruschi's campaigns 
for nature conservation (Braga 1984). 

Rubem Braga was ahead of his time in relation to sea turtle 
conservation in Brazil when he wrote "The Turtle" in 1959. In those 
days there were no laws protecting these animals, which in Rio de 
Janeiro, the setting of the story and the then capital of Brazil, were 
served in restaurants (e.g., Anonymous 1958). Sea turtles were in 
fact considered a fishing resource, as were all animals living in the 
sea, so much so that until well into the 1980s the catch of these 
turtles was included in the official data of the federal government 
agencies in charge of fisheries statistics in the country (e.g., IBGE 
1985). Little was known about sea turtles in Brazil when the 
short story "The Turtle" was written, but already in 1949 Augusto 
Ruschi, based on his own field experience, "as a first step" (in his 
own words) to call the attention of the institutions committed to 
nature conservation in Brazil at that time, made by his own a list of 
fauna and flora threatened with extinction in the country, on which 
he included hawksbill (Eretmochelys imbricata) and leatherback 
(Dermochelys coriacea) sea turtles (Ruschi 1949). 

The situation concerning both the protection of sea turtles in 
Brazil and the information about their ecology started to change 
only around 1980. In that year, Projeto TAMAR, the Brazilian 
government's sea turtle conservation program, was established 
(Marcovaldi 1987), marking the beginning of regular sea turtle 
conservation and research activities in the country. Full legal 
protection of all species of sea turtles in Brazil, including their eggs, 
came into force in 1986, after a series of other regulations issued 
between 1976 and 1984 partially protecting sea turtles by restricting 
their capture to certain species, size ranges and periods of the year. 
Currently, sea turtles and their habitats, especially nesting beaches, 
are protected in Brazil by a range of federal laws and other kinds of 
legal regulations. Projeto TAMAR developed into a large network of 
conservation and research stations spread along the Brazilian coast 
(Marcovaldi & Marcovaldi 1999), and additionally there are all over 
the country many universities and non-governmental organizations 
doing research and working for the conservation of sea turtles. As 
a result of its internal actions, Brazil is now integrated into the 
worldwide movement for sea turtle conservation, an inherently 
international endeavor, as these animals recognize no country 
boundaries. Most significantly, sea turtle populations that nest in 
Brazil, many of them once heavily exploited and under immediate 
threat of extinction, are generally thriving (e.g., Silva et al. 2007). 
The National Action Plan for Sea Turtle Conservation, issued in 2011 
by the Brazilian government, presents an overview of the current 
situation regarding the conservation of these turtles in the country 
(Marcovaldi et al. 2011). 

Notwithstanding the accomplishments, sea turtle conservation, 
as everyone who works in this realm in Brazil possibly well knows, 
is an endless task. Much ingenuity and resources are constantly 
required, under ever-changing social and political conditions, 
to maintain and expand what has already been achieved and to 
meet new and pressing conservation challenges that continually 
arise. Educational activities and media communications must be 
continuously addressed, not least because each year a new cohort 
of schoolchildren needs to be exposed to sea turtle conservation 

concepts and to marine conservation in general. In Brazil, a country 
with a large society comprised of people with a variety of cultural 
backgrounds and marked educational inequalities, in the long run the 
most valuable asset of sea turtle conservation, as a basis for society's 
continued commitment to their preservation, should possibly be 
the attainment of a high level of public awareness of the value of 
protecting these beautiful animals and their habitats. The short story 
"The Turtle" was Rubem Braga's early and touching contribution 
to the formation of that collective consciousness.
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BOOK REVIEW

Title: Turtles: The Animal Answer Guide
Year: 2009
Authors: Whit Gibbons & Judy Greene
Publisher: John Hopkins University Press
ISBN: 9780801893506
Pages: 184 (softcover)
Price: US $24.95
https://jhupbooks.press.jhu.edu/content/turtles

Turtles are fascinating creatures.  With over 300 species 
worldwide, they are found in a wide variety of habitats, and they 
range in size from just a few inches long to well over six feet.  If 
you have questions about these wonderful creatures, chances are 
good that you’ll find helpful and informative answers in the book, 
Turtles:  The Animal Answer Guide.  Authors Whit Gibbons and Judy 
Greene have put together an amazing resource detailing hundreds 
of facts about the world’s turtles.

Arranged into twelve chapters, the authors answer 108 questions 
about turtles.  To support these answers, the book is nicely illustrated 
with 36 color and 64 black and white photos.  There are also 
two appendices including common and scientific names of turtle 
species, and turtle conservation groups, as well as an extensive 
bibliography and useful index.  The binder material used for the 
front and back covers has a nice soft feel and the overall size of the 
book is comfortable in the hands.  The individual pages are a bit on 
the thin side, but understandable considering how much material is 
packed into the 184 pages of the book.  Chapter titles such as “Turtle 
Behavior” and “Reproduction and Development” take us through 
questions about the many points of turtle natural history, while 
answers to questions from the more whimsical “Turtles in Stories 
and Literature” and “Human Problems (from a turtle’s viewpoint)” 
remind us how important turtles are in our lives and culture.

Gibbons and Greene are both accomplished researchers in the 
field of herpetology, and have both been studying and learning about 
turtles for over 30 years.  From the very first page of the book, they 
make it clear that turtles are worth knowing about, by including a 
quote from Alfred Sherwood Romer:

 “Because they are still living, turtles are common place
 objects to us; were they entirely extinct, their shells -
 the most remarkable defensive armor ever assumed by a
 tetrapod - would be a cause for wonder.”

Continuing in this thread throughout the book, the authors answer 
questions in a manner that cannot help but steer the reader to an 
appreciation for turtles, and to consider conservation implications 
of their actions.  Why should people care about turtles?  “We 
should care about turtles because they are a unique and admirable 
component of native wildlife.”  What can an ordinary citizen do 
to help turtles?  “The problem would be solved if everyone had 
the attitude that all turtles were special and that humans have a 
responsibility to protect them at all costs…  People with a strong 
interest in preserving and protecting turtles must continue to shift 
public attitudes toward one of responsible stewardship so that 
improper actions against turtles and other wildlife are viewed with 
public scorn, regardless of whether a law enforcement official is 
present.”

In addition to the many facts and interesting anecdotes about 
various turtle species, humor can also be found in the details of many 
answers.  How many kinds of turtles are there?  “Taxonomists will 
continue to enjoy the dynamic process of working out the details 
while the turtles already know who they are and really do not care 
one way or the other what we call them.”  Do turtles have teeth?  
“Most turtles have relatively sharp-edged upper and lower jaws 
suitable for slicing plant material, animal prey, or occasionally the 
finger of a careless biologist.”

Turtles:  The Animal Answer Guide has something in it for 
everyone, whether new to the world of turtles, or very familiar with 
their biology (or, as the authors write, “turtleology”). 

Reviewed by: Jeff Hall, NC Wildlife Resources Commission, 
405 Lancelot Dr., Greenville, NC  27858 USA (E-mail: jeff.
hall@ncwildlife.org)
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Aim
The Marine Turtle Newsletter (MTN) provides current information 
on marine turtle research, biology, conservation and status, in an 
open-access format. A wide range of material will be considered 
for publication in the MTN including editorials, articles, notes, 
letters and announcements. Research articles, notes and editorials 
published in the MTN are subject to peer-review, with an emphasis 
on ensuring clarity and transparency of information that is accessible 
to individuals from a variety of disciplines and organizations world-
wide. 

Scope of the Marine Turtle Newsletter 
Material in the MTN may include any aspect of the biology or 
conservation of sea turtles. Subject areas include, but are not limited 
to nesting biology, physiology, behavior, sensory biology, population 
trends, conservation biology, management techniques, policy, human 
dimensions, stories, poetry, etc. 
 

INSTRUCTIONS FOR AUTHORS

Readership 
Material published in the MTN is of interest to researchers, 
conservationists, academics, teachers, naturalists, volunteers, policy 
makers, planners, resource managers and media professionals.
 
Editorial Policy 
The MTN publishes submitted and commissioned articles, debates 
and discussions, editorials, book reviews, comments and notes, and 
reader feedback. The MTN is published four times a year in PDF 
and HTML formats, available at seaturtle.org/MTN. All manuscripts 
submitted to the MTN are processed using a single blind reviewer 
system, although occasionally reviewers will sign their comments. 
The editors will work with authors to revise manuscripts as needed 
to make them publishable in the MTN. 

Submission 
All manuscripts and supporting material must be submitted 
electronically to mtn@seaturtle.org. 

SUBSCRIPTIONS AND DONATIONS

 The Marine Turtle Newsletter (MTN) is distributed quarterly to more than 2000 recipients in over 100 nations world-wide. In order 
to maintain our policy of free distribution and free access to colleagues throughout the world, the MTN relies heavily on donations. 
We appeal to all of you, our readers and contributors, for continued financial support to maintain this venture. All donations are greatly 
appreciated and will be acknowledged in a future issue of the MTN. Typical personal donations have ranged from $25-100 per annum, 
with organisations providing significantly more support. Please give what you can. Donations to the MTN are handled under the auspices 
of SEATURTLE.ORG and are fully tax deductible under US laws governing 501(c)(3) non-profit organisations. Donations are preferable 
in US dollars as a Credit Card payment (MasterCard, Visa, American Express or Discover) via the MTN website <http://www.seaturtle.
org/mtn/>. In addition we are delighted to receive donations in the form of either a Personal Cheque drawn on a US bank, an International 
Banker’s Cheque drawn on a US bank, a US Money Order, an International Postal Money Order,  or by Direct Bank Wire (please contact 
mcoyne@seaturtle.org for details). Please do not send non-US currency cheques.

Please make cheques or money orders payable to Marine Turtle Newsletter and send to: 

 Michael Coyne (Managing Editor)
Marine Turtle Newsletter

1 Southampton Place
Durham, NC 27705, USA

Email: mcoyne@seaturtle.org

Full Instructions for Authors can be found here:
http://www.seaturtle.org/mtn/authors.shtml


