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ABSTRACT

Although marine turtles have always been observed
by divers, there are few scientific works on ma-
rine turtles in the Laje de Santos Marine State Park
(PEMLS). Diurnal (bimonthly) and nocturnal (bi-
annual) surveys were conducted between 2013 and
2015 for a more comprehensive study, totalizing 42
hours of diurnal observations and the capture of 41
turtles during nocturnal dives. During the diurnal
surveys, visual observations were made from two
land based sites (Pareddo da Face Sul and Portinho).
The numbers of heads (heads observed whether they
are of the same turtle or not) and turtles (individu-
als observed in groups) were counted. The results
showed the presence of marine turtles throughout
the year. More turtles were observed from Paredao
da Face Sul than from Portinho, the latter being a
more sheltered point and a site preferred by div-
ers. The nocturnal surveys consisted of the capture
of turtles through scuba diving so they could be
measured and weighed and tagged according to the
guide-lines of the TAMAR project. Four nocturnal
surveys were conducted and in the last survey three
tagged turtles were captured, two of them having
been tagged during this study. The measurements of
these turtles indicated their growth during the study
period.The present survey also highlighted the im-
portance of the PEMLS as a feeding area for juve-
nile marine turtles.

Descriptors: Observation; Land Based Survey; Cap-
ture and Recapture; Biometry; Marine Turtle; Laje
de Santos.
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Resumo

Apesar de serem muito observadas por mergulha-
dores, poucos trabalhos cientificos foram realizados
com as tartarugas marinhas no Parque Estadual Ma-
rinho da Laje de Santos (PEMLS). No periodo entre
2013 e 2015 campanhas diurnas e noturnas foram
realizadas para maior abrangéncia deste estudo, to-
talizando 42 horas de observagdes ¢ 41 tartarugas
capturadas em mergulhos noturnos. Nas campanhas
diurnas foram realizadas observag¢des em dois pon-
tos fixos: Pareddo da Face Sul e Portinho. Foram
contabilizadas as cabecas (numero de cabecas ob-
servadas, independentemente de serem do mesmo
animal ou ndo) e tartarugas (individuos unicos, ge-
ralmente observados em grupos). De acordo com os
resultados, pode-se notar a presenca de tartarugas
marinhas ao longo de todo o ano. Foram observa-
dos mais tartarugas no lado do Pareddo da Face Sul
do que no Portinho, sendo este Gltimo ponto mais
abrigado e local de preferéncia dos mergulhadores.
Ja as campanhas noturnas consistiram na captura de
tartarugas através de mergulho autonomo para que
as mesmas fossem medidas, pesadas e anilhadas
conforme orientacdo do Projeto TAMAR. Foram
realizadas quatro campanhas noturnas, sendo que na
Gltima campanha, houve captura de trés tartarugas
anilhadas, incluindo dois exemplares previamente
marcados pela nossa equipe. Os resultados indica-
ram crescimento das tartarugas no periodo de estu-
do. O presente levantamento evidenciou a elevada
importancia do PEMLS como area de alimentagdo
de tartarugas marinhas juvenis.

Descritores: Observacdo, Ponto Fixo, Captura ¢ Re-
captura, Biometria, Tartaruga Marinha, Laje de Santos.

* Paper presented in the International Sandy Beach Symposium, 7. 2015, Ilhabela, Sdo Paulo, Brazil .
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INTRODUCTION

Five of the seven species of marine turtles existing in
the world occur on the Brazilian coast (MARCOVALDI
& MARCOVALDI, 1999): loggerhead (Caretta caretta),
green turtle (Chelonia mydas), leatherback (Dermochelys
coriacea), hawksbill (Eretmochelys imbricata) and olive
ridley (Lepidochelys olivacea). All the species occurring in
Brazil are considered endangered or vulnerable, according
to international (IUCN, 2016 and UNEP-WCMC, 2015)
and national (MMA, 2003) lists of threatened species, and
their capture is prohibited. However, many are the victims
of direct human impacts such as the illegal capture and re-
moval of eggs from the nests for human consumption, be-
sides the incidental capture by fishing nets. Furthermore,
these animals still suffer from indirect impacts like pollu-
tion, urbanization, beach occupation (MARQUEZ, 1990;
AWABDI et al., 2013) and marine navigation.

Sea turtles use the coast of the state of Sdo Paulo
(southeastern coast of Brazil) as a feeding area (SAZIMA
& SAZIMA, 1993; MARCOVALDI & MARCOVALD]I,
1999; GALLO et al., 2006; STAMPAR et al., 2007). In
the Baixada Santista, a metropolitan area located on the
coast of Sdo Paulo state, the occurrence of sea turtles is
commonly described by residents, tourists and fishermen.
Accidental and intentional capture by fishing nets and
hooks is also reported, as well as the appearance of car-
casses on the beaches of the region. Previous studies have
recorded the presence of marine turtles in the Bay of Sao
Vicente (ABESSA et al., 2005; 2007), with frequent sight-
ings on beaches and even in the internal areas of the estu-
ary. Besides these coastal areas, the occurrence of marine
turtles is also common around more offshore islands, like
those of the Laje de Santos Marine State Park (PEMLS)
region.

The PELMS is located off the southeastern coast of
Brazil, in the Santos Basin, a region well known for its
petroleum and gas exploration. The park was created due

to its extraordinary diversity and abundance of marine life
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and scientific value. Its ecological importance extends be-
yond its geographical borders since various marine species,
which migrate along the Atlantic coast, use this region as a
feeding, breeding and growing area. Furthermore, its natu-
ral underwater beauty has made the Laje de Santos a tradi-
tional diving site on the Brazilian coast. It was because of
the ongoing rapid degradation of the biota, due to activities
such as trawling, predatory spearfishing and the capture of
fish and marine invertebrates for ornamental trades, that this
conservation unit was created (SAO PAULO, 1993).
Marine turtles has been observed in the PEMLS region
by divers, but no previous studies have been undertaken.
This study aimed to present preliminary data on the ma-
rine turtles that frequent the PEMLS. These data can then
be use in the first analysis of the marine turtles of the park.

MATERIAL AND METHODS
STUDY AREA

The Laje de Santos Island is located in the continen-
tal shelf in the southeastern coast of Brazil, 40 km from
the city of Sdo Vicente and about 120 km from Sao Paulo
(Figure 1) in the coordinates 24° 19718 S / 46° 10" 57" W.
The PEMLS is the first and only marine park among the
Conservation Units of the state of Sdo Paulo. The park is
a Full Protection Unit category of the National System of
Nature Conservation Units (SNUC) and a Protected Area
of Category II according to the IUCN (International Union
for Conservation of Nature), which allows the development
of scientific research, educational and recreation activities.
It was created on September 27, 1993, by State Decree
n°® 37,537, and has an area of 5,000 ha that includes the Laje
de Santos Island (with 33 m altitude, 550 m long and 185
m wide), other rocky outcrops (Calhaus) and various sub-
merged rocks (Parcéis do Bandolim, do Brilhante, do Sul
and Novo) (SAO PAULO, 1993). All these rocky forma-
tions provide a hard substrata for the development of mac-
roalgae, therefore creating a habitat that supports a diversity
of marine organisms, including sea turtles.
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Figure 1. Location of the PEMLS area (red box) on the
continental shelf off the state of Sao Paulo, with the route
taken by the vessel during the pilot campaign (purple li-
ne), highlighting the Laje de Santos Island.

The Laje de Santos Island has an elongated shape, with
the two longer sides facing north and south. The north side
is known and frequented by certified divers as Portinho
site. This point is more sheltered from currents and depths
reach 22 m. The Pareddo da Face Sul site is a rocky cliff
that falls vertically down to 42 m deep, with an area of
negative inclination between 12 and 27 m, from the center
of the formation to the east (FUNDACAO FLORESTAL,
2013). It is also more affected by waves than the Portinho
site. For these reasons, this site is frequented by divers
with advanced certification.
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FiELD METHODS

In this study two different types of campaign were
conducted during the period of July 2013 and June 2015:
land based surveys (bimonthly) and nocturnal dives (bian-
nual). The choice of the land based survey method was
made after no sea turtles were observed during an explor-
atory campaign on board a vessel in June 7th, 2013.

LAND BASED SURVEYS

The land based survey consisted of visual observa-
tions during day time from two different sites on the Laje
de Santos Island, aiming at a quantitative survey of the
animals present at each site. The two sites were designated
Pareddo da Face Sul and Portinho (Figure 2). The observa-
tions were made simultaneously by two trained observers.

The campaigns for the land based surveys were
schemed to occur every two months, but due to weather
and sea conditions some had to be postponed, thus in-
creasing this interval. Each campaign was carried out in
one day, during day time, and at least 4 observations of
15 minute each, with intervals of 5 min between them for
rest, were made in this period. When the weather and lo-
gistic conditions allowed, more observations were made.
Weather conditions, time of the beginning and end of the
observations and other relevant information were logged.

To record each observation, a spreadsheet with the col-
umns “Heads” and “Turtles” was used. Each time the head
of a turtle was seen, that observation was registered in the
“Heads” column, even if the same animal showed its head
twice (and so two-head observations were counted) (Figure
3B). Counting the number of heads does not allow one to
know how many turtles appeared at the site, it does, howev-
er, provide the frequency of the sightings of these animals.
In the “Turtle” column, the number of animals seen at the
same time in a group was recorded (Figure 3A). This num-
ber is closer to the real number of animals in the water. It is,
further, possible that there were more animals underwater,
appearing at different moments during the observation pe-
riod, that may have been accounted as just one.

The method of land based survey has its limitations
since is not possible to quantify how many marine tur-
tles are actually in the water. However, this method has a
lower cost compared to diving surveys and even so pro-
vides information about the presence and frequency of the
turtles at that site.
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Figure 2. Location of the fixed points, Portinho and
Paredio da Face Sul, from which sea turtle observations
were undertaken on the Laje de Santos (Photos by Ana
Carolina Luchetta).

Another limitation with this method of observation is
that it depends more on the training and experience of the
observer, which may lead to less accuracy and precision.

NOCTURNAL DIVES

One nocturnal dive was conducted in July 30" 2013,
February 42014, September 2™ 2014 and May 20" 2015.
The nocturnal dives sought to capture the animals during
their rest period, take biometry measurements, photograph,
tag and then release them. The presence of epibionts and the
overall health condition of the sea turtles, especially the pres-
ence of fibropapilloma, were also observed. In the nocturnal
dives, the sea turtles were located resting at the Portinho site
at approximately 12 m depth by our team of SCUBA divers.
They captured the resting turtles and brought them manu-
ally with care on board to take biometry data and a photo-
graphic record of each animal (Figure 4A). The animals
were weighed on a hook scale with a precision of 0.5 kg.
The measurements of the curved carapace length (CCL) and
the curved carapace width (CCW) were taken using a tape-
measure. The CCL was measured from the anterior point of
the precentral scute to the posterior tip of the postcentral scute
(Figure 4C) and the CCW was taken at the widest part of the
carapace, thus giving the greatest distance between the cor-
responding marginal scutes (Figure 4B) (BOLTEN, 1999).

A form was filled in for each animal captured with the
following information: date, time, CCL, CCW, weight,
presence of epibionts, parasites, fibropapillomas and in-
juries and tag number (if present). During the campaigns
of September 2014 and May 2015, the unmarked sea
turtles captured were tagged with stainless steel Inconel
tags, model #1005-681, of the National Band and Tag
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Figura 3. Examples of the observation of (A) two tur-
tles and (B) one head at the Portinho site (Photo by Ana
Carolina Luchetta and Gabriel Raposo).

Co., before release and the number of the tag was reg-
istered on the animal’s form. The tags were provided by
the TAMAR-ICMBio program and applied according to
the guide-lines of the program: each animal must have a
tag on each front flipper and when that is not possible, the
tag must be applied on the rear flipper with an observa-
tion in the animal’s file according to the manual for non-
reproductive records for intentional capture of 2014 and
the protocol for tagging and biometrics of marine turtles.

Photos of the carapace of each marine turtle captured,
both sides of its head, any atypical condition such as cara-
pace defects, tumors, injuries, etc., were taken to compose
a photographic record and complement the information
filled in on the forms.

In order to avoid the capture of the same animal twice
or more during the surveys, first all the sea turtles were
captured and only then they were released as the measure-
ments were taken from. The release of the marine turtle
occurred close to the place where it was captured to mini-

mize stress.



RESULTS

LAND BASED SURVEYS OBSERVATIONS

A total of 170 15 min. observations were made and
only during 47 of them turtle no sea turtle observed. Sea
turtles were observed on the 11 campaigns from both the
fixed sites on the Laje de Santos Island (Table 1; Figure 5).

Luchetta and Watanabe: Occurence of turtles in the Laje de Santos

Although the method of land based observation does not
allow the quantification of the marine turtles that are actu-
ally in the water, the results of the present study increased
our knowledge of these animals in the Laje de Santos area.
For example, it was possible to observe that the sea turtles
are present in the Laje de Santos area throughout the year
and at both sites.

Table 1. Date and total observation time of each land based survey and number of heads and turtles (total and per 15 min)
observed at the two fixed sites on the Laje de Santos Island.

Total time of

. n° heads/  Total number n° turtles/
observation

Total number

Campaign Date Observation point

(h) of heads 15 min of turtles 15 min
1 30/07/2013  Portinho 1.55 3 0.88 3 0.75
1 30/07/2013  Pareddo da Face Sul 1.55 5 2.63 2 0.38
2 27/11/2013  Portinho 1.50 9 5.80 5 3.40
2 27/11/2013  Paredao da Face Sul 2.20 11 2.63 5 1.63
3 04/02/2014  Portinho 1.00 35 17.50 14 7.75
3 04/02/2014  Paredao da Face Sul 1.20 15 10.80 6 4.80
4 01/04/2014  Portinho 2.55 2 0.78 2 0.67
4 01/04/2014  Paredao da Face Sul 2.56 16 12.25 9 7.50
5 05/06/2014  Portinho 2.00 2 0.71 2 0.71
5 05/06/2014  Paredao da Face Sul 1.43 3 1.33 2 1.00
6 02/09/2014  Portinho 2.34 1 0.11 1 0.11
6 02/09/2014  Paredao da Face Sul 2.50 6 1.90 5 1.60
7 30/09/2014  Portinho 3.55 2 0.42 2 0.42
7 30/09/2014  Paredao da Face Sul 3.36 6 3.27 3 1.91
8 12/12/2014  Portinho 2.00 10 4.43 4 2.57
8 12/12/2014  Paredao da Face Sul 1.41 13 10.67 7 5.33
9 28/01/2015  Portinho 1.35 1 0.33 1 0.33
9 28/01/2015  Paredao da Face Sul 1.22 15 10.80 9 6.40
10 14/04/2015  Portinho 2.00 3 1.29 2 1.00
10 14/04/2015  Paredao da Face Sul 2.10 5 2.00 4 1.75
11 17/06/2015  Portinho 3.05 3 1.40 3 1.10
11 17/06/2015  Paredao da Face Sul 3.25 6 2.73 4 1.45

Most of the observations occurred under sunny con-
ditions as on campaigns 1, 2, 3, 4, 8 and 9 (Table 2).
During campaign 4, despite the high sun, the clouds and
constant wind made the weather more pleasant, allow-

ing a longer observation time. In this campaign, three

observations of a turtle of similar size were made in the
same place. The observer was able to assume that it was
the same individual, because the visibility was enhanced
due to the weather conditions.

BRAZILIAN JOURNAL OF OCEANOGRAPHY, 65(4):644-655;2017
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Figure 4. Marine turtle captured during a nocturnal survey. A) animal captured and taken on board; B) measurement of the
CCW; C) measurement of the CCL, and D) animal ready to be released (Photos by Ana Carolina Luchetta).

Table 2. Weather condition (cloud coverage and wind
speed) during each campaign for the land based surveys
on the Laje de Santos Island.

= Cloud coverage Wind
.g Clear SKy Partially Clou- Light Mo- Strong
5 (sunny) Cloudy dy de-
o rate

1 X X

2 X X

3 X X

4 X X

5 X X

6 X X
7 X X
8 X X

9 X X

10 X X
11 X X

BRAZILIAN JOURNAL OF OCEANOGRAPHY, 65(4):644-655;2017

Campaign 9 had its total observation time reduced
due to the heat and absence of wind. However, the lack of
wind made the surface of the water calmer, which facilitat-
ed the observations, even allowing the sighting of a tagged
turtle at the Paredao da Face Sul site. Here it is important
to emphasize that we cannot assert that the others turtles
observed were not tagged, since this observation occurred
on a day with exceptionally favorable sighting condition.
On campaign 11 (June 2015) in this same site, although it
was cloudy, the absence of wind improved the observa-
tion and allowed the identification of a specimen as being
a hawksbill turtle. The opposite occurred on campaign 6,
when the weather had sunny and cloudy periods, with a
wind making the surface of the sea rougher, which made
observation more difficult. Even so, it was possible to see
a group of two bigger and three smaller turtles swimming
together for a long time at the Paredao da Face Sul site.

The longest total observation time occurred on the
cloudy days, as on campaigns 7 (when the sea was also
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Figure 5. Frequency of sightings (n® heads/min) and approximate number of individuals (n° turtles/15min) obtained in the

campaigns at each fixed point on the Laje de Santos Island.

rough due to the wind), 10 and 11. Campaign 5, although
it occurred on a cloudy day, consisted of only 2 hours of
observation for reasons of safety, as rain threatened.

In general, considering the eleven campaigns, the
Paredao da Face Sul site presented a higher number of
heads (mean of 5.55 heads/15 min) and turtles (mean 3.07
turtles/15 min) per 15 min than the Portinho site (mean
of 3.06 heads/15 min and 1.71 turtles/15 min). As for the
variations throughout the year, in the campaigns conduct-
ed during the wintertime (campaigns 1 and 6), the num-
bers of heads and turtles were smaller (a maximum of 5
and 6, respectively). The mean frequency of sightings for
both sites was of 1.38 and the approximate number of in-
dividuals was of 0.71 for the two sites. In the surveys that
occurred during springtime (campaigns 2, 7 and 8), the
number of animals observed increased to 7 turtles and 13
heads, with a mean frequency of sighting for both sites of
4.54 and an approximate number of individuals of 2.54.

During the campaigns carried out in summer (campaigns
3 and 9), the mean value of heads and turtles observed was
of 9.86 and 4.82, respectively. Lastly, the absence or the
observation of just one individual was frequent in the cam-
paigns conducted during autumn (campaigns 4, 5, 10 and
11), with the exception of the sighting of the 16 heads and
9 turtles at the Pareddo da Face Sul site during campaign
4. The mean frequency of sighting was 2.81 and the mean
approximate number of individuals was 1.90.

NOCTURNAL DIVES

Four nocturnal dives were conducted in this study
in July 2013, February and September 2014, and May
2015. In these four campaigns, two species were cap-
tured: green turtle (Chelonia mydas) and hawksbill turtle
(Eretmochelys imbricata). The data obtained from the tur-
tles captured during the surveys are summarized in tables
3 for the green turtles and 4 for the hawksbill turtles.

Table 3. Biometry (range and mean + standard deviation) and percentage of individuals tagged, with presence of epibionts,
papilloma and deformities/injuries of the green turtles (Chelonia mydas) captured during the nocturnal surveys on the Laje

de Santos Island (n=37).

5 CCL (cm) Weight (kg) Tags

'g . . Epibionts  Papillo- Deformities/ Total
E Range Mean=DP Range Mean+=DP Pre‘:rlous Apg)lled (%) ma (%)  injuries (%)

© (%) (%)

1 38.0-61.0 51.3+10.1 6.0-25.0 17.249.0 0 0 0 0 16.7 6

2 440-650 54.0+72  9.8-32.0 19777 0 0 0 0 0 6

3 470-65.0 56.1+54 124-325 213+59 0 100 11.1 11.1 444 9

4 39.0-66.5 534494  7.0-345 19.3+10.1 12.5 87.5 6.2 6.2 25 16
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Table 4. Biometry (range and mean + standard deviation) and percentage of individuals tagged, with presence of epibionts,

papilloma and deformities/injuries of the hawksbill turtles (Eretmochelys imbricata) captured during the nocturnal surveys

on the Laje de Santos Island (n=4).

gn CCL (cm) Weight (kg) Tags

g ] . Epibionts Papilloma  Deformities/ Total
E Range  MeantDP Range Mean=DP Pre: fous  Ap fhed (%0) (%) injuries (%)

) (%) (%)

1 0

2 45.0-45.0 10.8-10.8 0 0 100 0 0 1

3 51.5-56.0 538+32 13.1-175 153+£3.1 0 100 0 0 0 2

4 555-555 18.5-18.5 100 0 0 100 0 1

The first nocturnal survey started at dusk and six in-
dividuals of the green turtle (Chelonia mydas) were cap-
tured. One of them had a superficial injury in its carapace
(Figure 6A). Due to technical problems, two specimens of
this campaign could not be weighed.

During the second nocturnal dive (February 2014),
seven turtles were captured: six green turtles and one
hawksbill turtle (Eretmochelys imbricata). The captured
hawksbill had many algae on its carapace. The other ani-
mal did not present any epibionts.

Tags provided by the TAMAR project were only avail-
able for the September 2014 and May 2015 campaigns. In
September, twelve turtles were captured and tagged, two of
them were hawksbill turtles and the others green turtles. Only
one presented tumors and the others were healthy. One of the
individuals had a deformity of the carapace (Figure 6B).

During the May 2015 campaign, 17 individuals were
captured, three of them already tagged. Two of the recap-
tured turtles had been tagged by our team during the previ-
ous survey. The third animal, a C. mydas specimen, had not
been marked by our team and it had just one tag on the right
flipper, partially covered by algae, on which it was only
possible to read the number 52311 (Figure 6C). In 2007,
an individual of the same species was marked by TAMAR
with the tag BR 52311. Although it was not possible to read
the initial BR on the tag, it is very likely that it was the same
animal since the same combination of numbers in another
country is improbable. Only one turtle from this campaign
presented small tumors in its soft tissues.

The specimens of C. mydas captured during this study
presented CCL between 38.0 and 66.5 cm and weight be-
tween 6.0 and 34.5 kg, which characterizes them as juveniles
(ZUG & GLQR, 1998) (Table 3). The E. imbricata were also
juveniles, as their CCL ranged from 45.0 to 56.0 cm and their
weight varied from 10.8 to 18. kg (LIMPUS, 1992) (Table 4).

BRAZILIAN JOURNAL OF OCEANOGRAPHY, 65(4):644-655;2017

Although the CCW data were collected, only the CCL
is used to describe an individual; the CCW is, therefore,

not shown.

Figure 6. Sea turtles captured during the nocturnal cam-

paigns. A) individual with a superficial injury (on the left)
and another with no injury (on the right); B) Specimen
with a defect in its carapace; C) Tag covered by algae
impeding the visualization of its number (Photos by Ana
Carolina Luchetta and Gabriel Raposo).

DISCUSSION

Despite the differences of the substrate and exposure
to currents and winds between the Portinho e Pareddo da
Face Sul sites, both were suitable for the sighting of sea
turtles, as the water visibility was good and it was even
possible to see the details of the animals when the sea was
calm. During the September 2014 survey, at the Portinho
site, it was possible to continue to see the sea turtle even



when submerged. The Pareddo da Face Sul site is more
exposed than the Portinho site to winds that disturb the
sea’s surface and hinder observation. However, even on
windy days as on campaign 2, 5, 6, 7 and 10, the animals
could still be clearly seen.

Considering the eleven campaigns, the Pareddo da
Face Sul site presented a higher number of heads/15 min
(in nine campaigns) and turtles/15 min (in eight cam-
paigns) than Portinho site (Figure 5). The higher num-
ber of heads could be explained by the rougher waters at
this site that can lead the animals to surface more often
to breathe or they might just be forced upwards by the
strength of the currents. As for the number of turtles, the
groups observed at the Paredao da Face Sul site were big-
ger and appeared over a wider area (even in areas far from
any rocky formation). At the Portinho site, the groups
were smaller and were always closer to a rocky formation.

During this study, two events deserve some attention.
On campaign 3, the first group registered at the Portinho
site was a group of 14 individuals (Figure 5). This number
was probably overestimated since the observer was not
experienced and the groups observed until that moment in
this site were smaller. In order to avoid this mistake again,
training was reinforced for the next observations.The other
event occurred during campaign 4, when a diving opera-
tion was underway at the Portinho site during the sighting
activities. The Laje de Santos Island is a traditional diving
site, especially in the Portinho site which is more frequent-
ed by divers than the Paredao da Face Sul. Still marine
turtles are often reported by divers, thus it is plausible that
these turtles are used to their presence. A study conducted
in a protected marine area in Honduras observed that the
marine turtles did not change its behavior when encoun-
tered divers (HAYES et al., 2016). However, it is possible
that a large group of divers could have driven the marine
turtles into deeper waters or momentarily away from the
Portinho site as the number of observations in this occa-
sion was lower when comparing with the Pareddo da Face
Sul site. In fact, a study held in Hawaii observed that ma-
rine turtle ran away from snorkelers (MEADOWS, 2004).
This issue shows the importance of an in-water monitor-
ing of the impacts of recreational diving on marine turtles
to improve management strategies of the marine park.
Baumbach et al. (2016) recommended that “management
officials in marine protected areas (MPAs) around the
world implement research projects using in-water obser-
vations and turtles sighting surveys to quantify the impact
of recreational diving on different species of sea turtles”.
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The variation of the mean values of heads and turtles
per minute over the seasons studied here showed that dur-
ing autumn and wintertime this number was lower than
during the spring and summertime. Sea turtles are reptiles
and the environmental temperature influences the physiol-
ogy of these animals, reducing their activity in cold water.
If the temperature is too low for the turtle to survive in the
active state, it can become dormant (MOON et al., 1997),
which corroborates the lower number of observations
made during the surveys conducted in winter. In labora-
tory experiments, it was also possible to verify changes
in the respiratory frequency (breaths per minute) of green
turtle with temperature. The animals in tanks with water
above 15°C swam actively, while those in tanks with a
lower temperature became very slow and remained at the
bottom for long periods with little movement, rising to the
surface to breath at intervals of up to three hours (MOON
et al., 1997). It is not, therefore, possible to state that there
are differences in the number of sea turtles depending on
the season, but it is important to highlight that the ob-
served differences can be attributed to water temperature.
Despite campaign 4’s having occurred at the beginning of
the autumn, the day was hot, which may explain the higher
number of heads and turtles observed.

Most of the animals observed during the land based
surveys were resting (floating on the surface) and after a
while they dived - probably in search of food. The Laje de
Santos Marine State Park benthic habitat is mainly covered
by zoanthids, hydrozoans, ascidians, octocorals, coral colo-
nies of Madracis decactis and Mussismiliahispida (LUIZ-
JUNIOR et al., 2008) and a rich and abundant seaweed flora
(AMADO FILHO et al., 2006; JORGE et al., 2012) which
all represent food for the marine turtles. Hence, it is pos-
sible to infer the Laje de Santos Island is used as a feeding
and shelter area. Juveniles usually migrate from oceanic to
neritic areas, where food is abundant, to complete their de-
velopment (MUSICK & LIMPUS, 1997).

Although the sea turtles observed off the Laje de Santos
Island presented different sizes, they were all juveniles of
C. mydas and E. imbricata. These two species were the
same as those observed by TAMAR on islands of the Sao
Paulo coast. Juveniles of E. imbricata are distributed all
around the northern and northeastern Brazilian coast and
are less frequent on the southern and southeastern coast
(MARCOVALDI et al., 2011). On the other hand, juve-
niles of C. mydas are cosmopolitan and distributed along
the whole of the Brazilian coast, transiting between differ-
ent countries (ALMEIDA et al., 2011). This distribution

BRAZILIAN JOURNAL OF OCEANOGRAPHY, 65(4):644-655;2017

652



653

Luchetta and Watanabe: Occurence of turtles in the Laje de Santos

pattern of these species corroborates the higher number of
C. mydas captured in this study.

Although fibropapillomatosis can affect others species
of turtles, only in C. mydas it has reached a panzootic sta-
tus (WILLIAMS et al.,1994). In the present study, tumors
were observed only in this specie. Nevertheless, of the 41
sea turtles captured during the nocturnal dives, only 2 of
them (4.9% of the total) presented tumors and even so they
were small. The TAMAR project registered 15.4% of ani-
mals with tumors (of a total of 10170 animals captured)
between 2000 and 2005 in Brazil and 10.7% along the
coast of the state of Sdo Paulo. Of the 170 captured turtles
in southeast Brazil, 44.1% had tumors of varying degrees
of severity (SANTOS et al., 2015). Fibropapillomatosis
has been observed more frequently in juveniles of C.
mydas (WILLIAMS, 1994; AGUIRRE et al., 1998) with
carapace length of 40 to 90 cm and weight between 10

and 30 kg (GEORGE, 1997), as were the animals captured
in this study. No hawksbill turtles captured presented fi-
bropapillomatosis both in the present study as well as in
one conducted in the state of Paraiba, northeastern coast
of Brazil (MASCARENHAS; IVERSON, 2008). All this
information can be relevant for studies of this disease and
its correlation with environmental factors. However, it is
still necessary to increase the number of animals captured
in order to obtain a more reliable correlation.

The measurements obtained of the C. mydas captured
on the Laje de Santos Island are similar to those obtained
by other studies conducted on the Brazilian coast (Table
5), with a mean CCL value very close to that observed
in the Arvoredo Marine Biological Reserve. The same oc-
curred with the species E. imbricata (Table 6). This spe-
cies can be found along the whole of the Brazilian coast,
but less frequently than other species (GALLO et al.,
2006), as was observed in this study.

Table 5. Biometric data of C. mydas captured on the Brazilian coast. CCL = curved carapace length (cm).

Location CCL range mean CCL Reference
Ceara (n=2) 34.3-39.7 37.0 Lima et al., 2010
Ubatuba (n=2254) 27.0-96.0 40.6 Gallo et al., 2006
Arvoredo Marine Biological Reserve (n=157) 32.0-83.0 50.1 Reisser et al., 2008
Atol das Rocas (n=386) 29.5 -86.0 48.0 Grossman et al., 2007
Laje de Santos (n=37) 38.0-66.5 53.8 This study

Table 6. Biometric data of E. imbricata captured on the Brazilian coast. CCL = curved carapace length (cm).

Location CCL range mean CCL Reference
Anchieta Island State Park (n=12) 30.0-79.5 46.4 Leite et al., 2013
Ceara (n=3) 35.7-432 393 Lima et al., 2010
Ubatuba (n=22) 32.0-67.0 46.1 Gallo et al., 2006
Arvoredo Marine Biological Reserve (n=6) 36.0 - 59.6 44.1 Reisser et al., 2008
Laje de Santos (n=4) 45.0 - 56.0 52.0 This study

Of the three animals recaptured (with tags), two had
been marked by this study during the previous campaign.
Both the C. mydas and the E. imbricata recaptured pre-
sented an increase in size and weight (Figure 7). The green
turtle had an increase in length of 1.5 cm and in weight
of 6 kg after 8 months. In the same period, the hawksbill
turtle increased 4 cm in length and 5.5 kg in weight. Their
growth indicates that the Laje de Santos region is an im-
portant feeding area for the sea turtles. The continuity of
this study will contribute to obtain more data and establish
growth rates of the species.
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The third recaptured animal was the one with the tag on
which it was only possible to read the number 52311, pre-
sumed to be an individual of the C. mydas species marked
by TAMAR with the tag BR 52311. When the TAMAR
project team tagged this animal in 2007, it had a CCL of 47
cm and weight of 13.5 kg. After 8 years, the turtle showed
an increase of 18 cm in its CCL and 21 kg in its weight
(Figure 7). It is not possible to affirm that this animal has
stayed on the Laje de Santos Island all these years, since no
systematic study of sea turtles has been made in the park



during this period. However, because the park has an abun-
dance of food, it is favorable place for a long stay.

As sea turtles have a long life span, continued moni-
toring is required to assess the importance to them of the
PEMLS. Nevertheless, data from these two years of moni-
toring indicated that the park is used throughout the year
by sea turtles, especially by C. mydas and E. imbricata,
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as a feeding area. Besides that, it will soon be possible to
verify the destination of the animals that leave the park
through the recapture of the tagged turtles by other re-
searchers. The results of this study have proved the impor-
tance of the PEMLS to the marine turtles. The conserva-
tion of this area is, therefore, essential to these and other

organisms.
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Figure 7. Measurements (CCL and weight) of the sea turtles when they were tagged (2007/2014) and when they were

recaptured (2015).
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