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ABSTRACT. — Podocnemis sextuberculata is cited as ‘‘vulnerable” on the International Union for
Conservation of Nature Red List due to a decline in its population as a result of the intensive
exploitation pressure throughout its range. Understanding the effects of environmental
characteristics and human activities on turtle populations is essential to improve current
conservation programs. We analyzed the abundance of Podocnemis sextuberculata in the lower
Amazon, where a management experiment is under way, by comparing neighboring areas with
and without community-based management (CBM) initiatives. In addition, we analyzed the
influence of environmental variables on the species’ abundance. Abundance was measured by
captures per unit effort expressed in number of individuals (CPUEy) and biomass (CPUEg). The
effects of CBM and environmental variables were tested by General Linear Model analysis. A
total of 354 individuals were captured, 321 in the areas under CBM and 33 in areas without CBM.
CPUEy and CPUEg were strongly correlated, and their values were about 10-fold higher in the
areas carrying out CBM initiatives. The variable that best explained variation in CPUEy and
CPUEg was CBM. Distance between the sampling point and the nearest nesting beach and river
level also influenced capture rates. Results clearly show that local fishing restrictions can have a
positive influence on turtle populations.

Kty Worps. — Amazon floodplain; varzea; fishing agreement; fisheries management; chelonians;

turtle conservation; turtle management

Because turtles are protein sources that can be easily
captured and stored, they have been an important global
source of human food for thousands of years (Thorbjar-
narson et al. 2000; Moll and Moll 2004). In South
America, Amazon River turtles have been consumed by
indigenous peoples since precolonial times (Bates 1863;
Verissimo 1970). The intense commercial exploitation of
the animals and their eggs for centuries has resulted in a
marked decline of turtle populations throughout Amazo-
nia, particularly in the case of the giant South American
river turtle Podocnemis expansa (Smith 1974, 1979;
Mittermeier 1975). Today, wild turtles are still consumed
and illegally traded in the Brazilian Amazon (Fachin-
Teran and Vogt 2004; Pezzuti et al. 2004; Rebélo et al.
2005; Kemenes and Pezzuti 2007) despite protection
under Brazilian laws 5.197/67 (Wildlife Protection) and
9.605/98 (Environmental Crimes). The members of the
family Podocnemididae are the most exploited species,
especially the conspicuous Podocnemis expansa, Podoc-
nemis unifilis, and Podocnemis sextuberculata (Pezzuti
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and Vogt 1999; Fachin-Teran et al. 2004). All are listed in
the International Union for Conservation of Nature
(IUCN) Red List, Podocnemis unifilis and Podocnemis
sextuberculata as vulnerable and P. expansa as lower risk/
conservation dependent (IUCN 2011).

The effects of human exploitation on turtle popula-
tions have not been well quantified, but it is clear that in
many cases human use has been the main cause of turtle
population declines or even extinction (Kuchling 1997;
Thorbjarnarson et al. 2000; Moll and Moll 2004; Conway-
Goméz 2007). On the other hand, human use of turtles
may be sustainable under management rules (Caputo et al.
2005). Turtle conservation plans usually comprise only
nesting beach protection and headstarting programs,
whose results indicate that they have not been effective
for these long-lived and late-maturing species (Crouse et
al. 1987; Heppell et al. 2005). Understanding the effects
of both human activities, including exploitation and
conservation, and environmental characteristics on turtle
populations is essential to improve current conservation
strategy programs. Podocnemis sextuberculata, the 6-
tubercled turtle locally known as pitiu, is reported to be
the most captured species in some areas of the Amazon
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floodplain (Pezzuti and Vogt 1999; Fachin-Teran et al.
2004; Kemenes and Pezzuti 2007). In the lower Amazon,
preliminary observations indicated that P. sextuberculata
is the most targeted species for consumption and sale
(Pezzuti et al. 2008; J. Pezzuti et al., unpubl. data, 2011).

Capture of aquatic turtles is closely related to
traditional fishing activity, as the fishermen catch turtles
during their ordinary fishing and sometimes as by-catch
of fishing tackle, such as gill nets (Kuchling 1997; Pezzuti
et al. 2004; Rebélo et al. 2005; Conway-Gomez 2007).
Over the last 3 decades, communities along the Amazon
floodplains, or varzea, have perceived that intensification
of commercial fisheries using gill nets constitutes a threat
to local fish stocks, mainly in the highly productive
floodplain lakes. Some communities have taken control of
local lakes systems through ‘‘fishing agreements’’ that
consist of sets of rules to regulate fishing activities in
the communities’ areas (McGrath et al. 1993). Fishing
agreements were first developed as informal rules by
some communities in the lower Amazon in the 1980s. In
1993, the Brazilian government took steps to legalize
the fishing agreements and integrate them into the
formal institutional framework for fisheries management
(McGrath 2000; Castro and McGrath 2003). Notably for
fisheries resources, alternative management systems have
been adopted as a way to overcome the fishing crisis and
to avoid more fish population collapses (Sen and Nielsen
1996; Pomeroy and Berkes 1997; Johannes 2002; Berkes
2003; Kearney et al. 2007). The fishing agreement is an
example of community-based management (CBM) held
in the Amazon and has become the main political tool for
the establishment of fisheries comanagement systems in
the Amazon floodplain.

A fishing agreement itself may have a positive
influence on the conservation of the whole lake
environment, including other aquatic species, such as
turtles. In the lower Amazon, besides the fishing
agreements, communities have also implemented efforts
for river turtle management, basically by protecting some
nesting beaches and sustainably harvesting the turtles and
their eggs (McGrath et al. 2008). The fisheries and fauna
management, including turtle nesting beach protection,
are held together forming a multiple-resource manage-
ment system (McGrath et al. 2008; J. Pezzuti et al.,
unpubl. data). Multiple-resource management systems are
frequently described for traditional people (Colding et al.
2003; Toledo et al. 2003), usually based on an ecosystem
view and focused on sustainable exploitation of areas and
not focused on a single species or group of species
(Berkes 2003). In this study, we questioned if the CBM
initiatives developed in the lower Amazon positively
affected the local abundance of Podocnemis turtles by
comparing areas with and without CBM practices (fishing
agreements and turtle management). We also analyzed the
effect of environmental characteristics on turtle capture to
reach a clearer understanding of the factors affecting
turtle abundance.

METHODS

Study Area. — The study was carried out in the
Aritapera region, located in a fluvial island in the lower
Amazon floodplain (or varzea), Santarém, Pard state (lat
2°06'-2°09'S, long 54°34'-54°46'W; Fig. 1). The cli-
mate is hot and humid, with mean annual temperature
between 25°C and 28°C (Departmento Nacional de
Producao Mineral [DNPM] 1976). The Amazon basin
is subject to a seasonal variation in precipitation that
promotes an annual predictable fluctuation in the water
levels, known as the flood-pulse concept (Junk et al.
1989). In the lower Amazon, annual precipitation is about
1900 mm, ranging from 60 mm monthly during the dry
season to up to 300 mm monthly in the rainy season. The
water levels rise during the rainy season, which goes from
December to June, and descend in the dry season between
July and November, resulting in a 7-m fluctuation in
Amazon River level.

The lower Amazon floodplain is characterized by
alluvial land, with elevations up to 20 m above sea level.
Vegetation distribution is partially related to elevation,
reflecting the plant species’ abilities to withstand periods
of inundation. The higher areas are covered by forests,
while the lowlands are dominated by natural grasses. Lake
surfaces and the edges of river channels are often partially
covered by floating vegetation (DNPM 1976; McGrath et
al. 1993). When water levels are high, all but the highest
levees are underwater. As the waters recede, sandbars on
the river channels and the littoral lakes emerge, providing
nesting sites for a range of birds, iguanas, and turtles.
During the low-water season, all but the deepest portions
may be reduced to muddy pools (McGrath et al. 1993),
and the aquatic fauna is concentrated in the remnant water
bodies (Goulding 1980; Junk et al. 1989). The floodplain
lakes play a major role in the productivity of this aquatic
system, particularly due to the high production of
phytoplankton and aquatic macrophytes, which allows
floodplain lakes to serve as nursery and feeding grounds
for the aquatic fauna (McGrath et al. 1993; Junk and
Piedade 1997).

The Aritapera region comprises 13 communities
composed primarily of fisherman. Fishing is the main
economic activity that sustains local people in the lower
Amazon floodplain. These 13 communities are members
of 1 unique fishing agreement. However, only 2 of them
actually implement the agreement (Agua Preta and Ilha de
Sdo Miguel); in the other communities, neither local
residents nor outside fishermen respect the fishing rules.

The communities of Agua Preta and Ilha de Sdo
Miguel elaborated fishing rules for their areas 20 and
30 yrs ago, respectively. The main rules refer to
restrictions on the fishing gear—gill nets—and to seasonal
restrictions. The use of gill nets, especially during the
low-water season when fish are concentrated in the
remaining lakes, is considered the main cause of fish
decline by the local fishermen (Castro and McGrath
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Figure 1. Study area, Aritapera region, Santarém, Pard, Brasil. Communities: 1. Enseada do Aritapera (without community-based
management [CBM]); 2. Centro do Aritapera (without CBM); 3. Agua Preta (with CBM); 4. Costa do Aritapera (without CBM); and

5. Ilha de Sao Miguel (with CBM).

2003). Both communities protect the turtle nesting
beaches and also battle against the illegal trade in turtles
in their areas, although turtle consumption is allowed.
These 2 communities were classified as areas with CBM
and were sampled for turtle abundance. The other
communities without any implementation of fishing rules,
beach protection, or turtle trade ban were classified as
areas without CBM, and 3 (Centro do Aritapera, Costa do
Aritapera, and Enseada do Aritapera) were sampled for
turtle abundance.

Sampling. — Fourteen turtle samples were taken, 7
from areas with CBM and 7 from areas without CBM. As
a result, we were not comparing areas with and without
human pressure (fishing) but rather areas with distinct
human pressure, whether or not they had community
fishing restrictions. Turtle samples occurred during the
falling water season, from August to October 2009.
Turtles were captured using gill nets, the most used
fishing gear in the lower Amazon and other areas of the
Amazon (Barthem 1987; Ruffino et al. 1998). Gill nets
are selective according to the mesh size (Barthem 1987;
Batista et al. 2004), requiring many mesh sizes to capture
a wider range of animal sizes. Gill nets are widely used by
poachers to catch river turtles in the Amazon basin (Smith
1974; Rebélo et al. 2005).

The same effort was applied at all sample sites. Each
sample consisted of 15 gill nets (3 for each mesh size: 12,
16, 20, 24, and 30 cm) exposed in the same sample point
for 24 hrs. The gill nets were, on average, 54 m long and
4 m high, with an area of approximately 215 m” each;

however, we measured all gill nets to obtain their length
and height to calculate the total area covered by the nets
used in each sample. We used the same nets in all samples
when possible, but we sometimes had to replace some of
them due to damage. The nets were checked every 3 hrs to
avoid turtle deaths by drowning. Since turtles are not easy
to catch, we adopted this intensive sample design, and
also the local fishermen’s knowledge and practices were
adopted to optimize turtle capture at all sample sites. Two
local fishermen participated in each sample by indicating
the best locations to catch turtles at that time of the year.
The communities’ landscapes were very similar and
comprised large shallow lakes, deep lakes, and inner
channels that interconnect the lakes and also link them to
the main river. The fisherman indicated the central lakes
and inner channels as the best locations to catch
Podocnemis because the turtles aggregate in these areas
or use them as migration routes. The fishermen usually
indicated sites near the margins to avoid strong current,
especially in the channels. All sample points were located
near community settlements or fishing areas, so that usual
human activities were present at all turtle sample sites.
Sample sites were georeferenced with a Global
Positioning System model Garmin 12 XL. At each sample
site, we measured environmental variables, such as water
temperature and depth (measured to the nearest centime-
ter using a marked line tied to a weight at the end), and
also georeferenced the nearest nesting beach. The depth
for each site was expressed as the average of 15
measurements taken from both ends and the center of
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Table 1. Variables collected at sample sites. Original values.”

Variable Unit of measure Mean  Standard deviation ~Minimum Maximum
CPUEy Continuous N - 1000m ™2 - 24 hrs 6.64 8.84 0 28.14
CPUEg Continuous kg - 1000m ™2 - 24hrs 8.86 11.3 0 37.0
CBM Categorical With/without - - - -
Distance to nesting area Continuous km 2.17 2.43 0.14 8.1
River level Continuous m 4.81 1.6 2.08 6.48
Depth Continuous m 3.97 2.09 2.06 9.57
Temperature Continuous °C 31 0.95 28.6 323

* CBM = community-based management, CPUE = catch per unit effort.

each gill net. The Amazon River water level (related to the
sea level) in Santarém was obtained from the National
Water Agency (Agéncia Nacional de Aguas, 2010, www.
ana.gov.br). The river water level variable is important
because it can be used to check the influence of flood pulse
on catchability of turtles. The location of nesting grounds
obtained during fieldwork was used to calculate the distance
from each sample point and the nearest nesting beach
(Table 1). Distances were calculated based on a Landsat
dry-season satellite image (November 2008) using the
““‘Measure a Feature’’ tool of ArcGIS 9.2 (ESRI®; Table 1).

Turtles were measured (straight-line carapace length,
SCL) and weighed with spring balance Pesola® scales (1 kg,
precision 0.01 kg, and 10 kg, precision 0.1 kg). The animals
were individually identified by notches in the marginal
scutes according to an alphanumeric code adopted in
previous studies in this area (Pezzuti et al. 2008). Sex was
determined from the secondary sex characteristics: males
have longer and thicker tails, and cloacal openings are more
distal than females (Pritchard and Trebbau 1984). Small
individuals without these sexual features were considered
juveniles. Captured animals were released at capture sites
after the procedures described above.

Data Analysis. — Turtle captures were expressed as
catch per unit effort (CPUE), in number of individuals
(CPUEYy), and biomass (kg) captured (CPUEg). CPUEy
and CPUEg were calculated as the number of individuals
and biomass, respectively, captured in 24 hrs per 1000 m*
(approximately the area covered by 5 gill nets).

The continuous variables (Table 1) were first tested
for normality (Kolmogorov-Smirnov test for Lilliefors
distribution) and homogeneity of variances (Levene test;
Gotelli and Ellison 2004; Zar 2010). Temperature and
river water level values were normally distributed and
homoscedastic, and their original values were used in
statistical analyses. The other continuous variables were
log transformed (Zar 2010). Depth maintained a nonlinear
relation to CPUE values and was transformed by the ratio
1/1og(depth). We performed a backward stepwise General
Linear Model (GLM) analysis (a-to-remove = 0.150) as
an exploratory analysis to indicate the variables most
important to explain the CPUE variability and not to use
the coefficients in predictive models. The backward
procedure starts with the fully saturated model and
eliminates variables 1 at a time (Gotelli and Ellison

2004). The analysis was performed with the statistical
program Systat® version 10.2. Body weight (kg) and SCL
(cm) were compared between the sexes through the
nonparametric Mann-Whitney U-test (Zar 2010) to check
if this population follows the typical pattern of females
being significantly larger than males.

RESULTS

In total, 314 P. sextuberculata, 28 P. unifilis, and 12 P.
expansa were captured. Almost 10 times as many
Podocnemis were caught in areas with CBM (321
individuals) than in areas without CBM (33 individuals).
Considering only P. sextuberculata, we observed a large
variability in the original values of CPUE within samples
with CBM and a strong tendency toward low CPUE values
in areas without CBM (Fig. 2). The average CPUEy
was 13.5 individuals - 1000 m~2 - 24 hrs (SD = 9.3;3.8-
29.5) in the managed areas and only 1.6 indivi-
duals - 1000 m 2 - 24 hrs (SD = 1.8; 0-5.4) in areas
without CBM initiatives. The CPUEg was strongly
correlated with CPUEy (Pearson, » = 0.98; n = 14) and
supported the same trend: 20.15 kg - 1000 m ™2 24 hrs
(SD = 11.66; 5.4-41.5) and 3.4 kg - 1000 m~* 24 hrs
(SD = 2.6; 0-6.8) in areas with and without CBM,
respectively.

Water temperature and depth were eliminated from the
model in 2 steps. The final models were performed with
CPUEy or CPUEg as the dependent variable, CBM as the
categorical factor, and distance to nesting beach and river
level as independent variables. The GLM models explained
83% and 89% of the variation in CPUEyN and CPUEg,
respectively. Presence or absence of CBM, distance to the
nearest nesting beach, and river level were statistically
significant determinants of variation in CPUE values
(Table 2). Podocnemis sextuberculata were more abundant
in areas under CBM, at sites closer to nesting beaches and
with higher river level, earlier in the falling water season.

Captured P. sextuberculata consisted of 196 males,
110 females, and 7 juveniles, with females significantly
longer in SCL (U = 17,696.5; n = 306; p < 0.0001)
and heavier than males (U = 17,747.5; n = 305;
p < 0.0001). The size of the animals did not appear to
differ between sites with and without CBM (Fig. 3),
although size was not compared statistically between the
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Figure 2. Podocnemis sextuberculata captures in original values of CPUEy (individuals - 1000 m 2 - 24 hrs) and CPUEg
(kg - 1000 m ™2 - 24 hrs) in areas with and without community-based management in the Aritapera region, 2009 dry season.

sites with and without CBM because of great differences in
sample size and variance, with the smaller sample having
the greater variance (Zar 2010).

DISCUSSION

The abundance of Amazon River turtles and the
factors that affect them are poorly known. The seasonal
effect of the flood pulse (Junk et al. 1989) on the movement
behavior of P. sextuberculata is well known (Pezzuti and
Vogt 1999; Fachin-Teran et al. 2005; Haller and Rodrigues
2006); however, we do not know as much about what factor
in the landscape affects the relative abundance of animals
each season. Distance from nesting beaches and the river
level were the environmental variables that most influ-
enced the relative abundance of P. sextuberculata during
the falling water season when the study was performed.
That was expected because mature individuals start to
migrate toward the nesting beaches when the water recedes
and then aggregate near them (Fachin-Teran et al. 2005).
The site sampled in the present study that had the greatest
abundance was just 140 m from a nesting beach while it
was still submerged, which indicates that P. sextuberculata
aggregate near the nesting beaches even before they
emerge. At this beach, 104 individuals (99 P. sextubercu-
lata) were captured, and based on the minimum reproduc-
tive size for females found by Haller and Rodrigues (2006)
in the Trombetas River (SCL 265 mm), 84.6% of females
were sexually mature.

The beach mentioned above was located in the
“‘Reserve’” area of 1 community where turtle and egg
poaching, as well as fishing, were prohibited. In this case,
it is not possible to evaluate separately the effects of the
fishing rules and the beach protection since they are
enforced together. However, the positive effect of these
joint CBM initiatives on the turtles’ relative abundance
was clear, as shown by differences in CPUE between
areas with and without CBM initiatives and by this factor
being the most significant variable in the models applied.
This result indicates that Podocnemis turtles may present
a behavioral response to fishing pressure. In this case, the
less intensely exploited sites, such as the protected areas
where fishing and turtle harvesting are prohibited or
regulated by a community decision, may be selected by
turtles for reproduction or to aggregate during the dry
season, when only a few appropriate aquatic habitats are
available.

Some studies conducted in the Amazon have found
that fishing pressure is a factor affecting Amazon River
turtles” abundance. In the Brazilian blackwater floodplain
at Jau National Park, turtle captures far from human
settlements obtained higher yields than those near villages
due to higher exploitation pressure near human settlements
(Rebélo and Lugli 1996). Fishing pressure was an important
factor limiting the abundance of P. unifilis and P. expansa
in the Bolivian Amazon, where higher abundance was
observed in sites up to 10 km from the villages, the distance
traveled daily by local fishermen (Conway-Gémez 2007).

Table 2. General Linear Model analysis for models with CPUEy (individuals - 1000 m~2 - 24 hrs) and CPUEg (kg - 1000 m~2 - 24 hrs)
as dependent variables. CBM = community-based management; R> = coefficient of determination; n = 14 for both models. *p < 0.05;

**p < 0.01.
CPUEyN = a + b;CBM + b,Distance + bsRiver level CPUEg = a + b;CBM + b,Distance + bsRiver level
R’ 0.83 0.89
CBM F = 11.231** F = 19.308**
Distance F = 5.644* F = 11.749%*
River level F = 5.031* F = 6.138*
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Figure 3. Distribution of Podocnemis sextuberculata straight-line carapace length (SCL) of individuals caught in areas with
(n = 298) and without (n = 16) community-based management initiatives in the lower Amazon floodplain, 2009 dry season.

F = females; ] = juveniles; M = males.

While in these studies the fishing pressure decreased
according to the distance from human settlements, in the
present study the fishing pressure varied among communi-
ties according to the rules stipulated by the CBM.

The results of the present study show the importance
of managing the use of fishing nets, along with nesting
beach protection. It is relevant for conservation purposes
in Brazil since it is common to protect the nesting beach
but not so usual to control fishing activities around the
nesting beaches before they are formed during the falling
water season. Demographic studies have revealed that
subadults and adults are the most sensitive life stages to
regulate turtle population sizes (Heppell et al. 1996;
Heppell 1998; Crouse 1999). More recently, Mogollones
et al. (2010) identified juveniles and adults as the most
sensitive life stages for the giant Amazon river turtle, P.
expansa. Nesting beach protection may be more effective
by precluding adult female poaching than by protecting
the eggs and hatchlings themselves since protecting
juveniles and adults, more than fecundity, is the
conservation action that could recover a population that
has already declined (Heppell et al. 1996; Heppell 1998;
Crouse 1999; Mogollones et al. 2010). The life history
traits of turtles, with a high ratio of eggs and hatchlings
to adults, high rate of survivorship of large juveniles and
adults, delayed sexual maturity, and long reproductive
life spans, all make their populations especially sensitive
to the exploitation of juveniles and adults; whereas the
harvesting of eggs and hatchlings, which naturally
sustain high mortality rates, is of lesser impact (Crouse
et al. 1987; Congdon et al. 1993; Thorbjarnarson et al.
2000).

It was documented for the marine species Lepidochelys
kempii (Cheloniidae) in the Gulf of Mexico that the effect
of catching adult turtles may preclude an exploited turtle
population from recovery, in addition to the protection of
nesting beaches (Heppell et al. 2005). The authors observed

that despite long-term protection of nesting beaches, the
populations of Mexican coast sea turtles increased only
after the adoption of turtle excluder devices (TED) in
shrimp fishing nets that prevented the by-catch that was
causing high mortality of adults and subadults. More than a
decade before that, based on population models, Crouse
et al. (1987) had pointed out that the turtle management
practices were focused on the least responsive life stages
(eggs on nesting beaches) and suggested that the adoption of
TEDs might be far more effective. In the Amazon region,
adult females are the most preferable individuals for
consumption and trade and are caught mainly during the
reproductive period (Rebélo and Lugli 1996; Fachin-Teran
et al. 2004; Pezzuti et al. 2004; Caputo et al. 2005; Rebélo et
al. 2005; Kemenes and Pezzuti 2007).

This study found the females were significantly
larger and heavier than males, as described for all
Podocnemis species (Pritchard and Trebbau 1984;
Rueda-Almonacid et al. 2007). The sex ratio biased
toward males might be a consequence of more intense
pressure on the females, as some authors had indicated for
podocnemidid species in other sites in Amazonia (Ramo
1982; Fachin-Teran and Vogt 2004; Vogt 2008). Fachin-
Terdan and Vogt (2004) also found a sex ratio biased
toward males in the population of P. sextuberculata at
Mamiraud. The authors explained that the bias was
probably due to human predation mainly due to harvest of
females at the nesting beaches, a practice also reported by
Haller and Rodrigues (2006) at the Trombetas River
Biological Reserve. However, the pressure causing sex
ratio bias is just a possibility that requires continuous
research to reach conclusive information since there are
other factors that cause a biased sex ratio (Bury 1979;
Gibbons 1990; Gibbs and Steen 2005).

A comprehensive study on the effect of CBM
initiatives for the conservation of Amazon River turtles
requires complete information about the species’ home
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ranges, including foraging areas, and population dynam-
ics. Besides that, the influence of some environmental
variables needs to be better elucidated, among them the
depth influence. Fachin-Terdn and Vogt (2004) reported
that P. sextuberculata concentrate in deep pools during the
rising, falling, and low-water season in the Solimoes
River floodplain. In the lower Amazon floodplain,
shallow lakes may dry up completely during severe
drought, while deeper lakes concentrate fish and other
aquatic fauna. Local fishermen call the deep lakes
breeding ponds (McGrath et al. 1993). Deeper (or
permanent) lakes may be important for maintaining the
aquatic fauna during the dry season, and this perception
can be a local criterion for fishing activity restrictions.
The study area recently became an agroextrativist
settlement project under Brazilian land reform, where
wildlife capture, consumption, and trade are not allowed.
However, turtle harvesting is a culturally deep-rooted
practice in the Amazon (Bates 1863; Verissimo 1970;
Rebélo et al. 2005; Pezzuti et al. 2010), and turtle
consumption for subsistence is legal for the traditional
populations in the Amazon; thus, it is necessary to study
ways to guarantee the sustainable use of turtle populations.
Traditional initiatives like this one need to be better
understood, monitored, and supported by scientific eco-
logical research aiming to achieve conservation of turtles
and other important aquatic species, either as a component
of biodiversity or as a food security component for local
communities. This was the first study to evaluate the
effects of community initiatives of management on a turtle
population in the Amazon, and studies like this one provide
us with some of the necessary information to aid local
communities in achieving sustainable use of turtles.
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