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Monitoring Human Activities in the Tamoios 
Ecological Station - Rio de Janeiro: 

Management Challenges

Abstract: This study aimed to understand the dynamics of anthropic 
uses in the marine protected area of the Tamoios Ecological Station 
(ESEC Tamoios), in order to provide subsidies for management and 
mitigation of conflicts. This work performed an exploratory application 
of single factor analysis of variance models pertaining to records of hu-
man activities obtained through 330 monitoring campaigns carried out 
between 2008 and 2016, specifically data sets on tourism, traffic and 
fishing uses. Understanding the spatial and temporal distribution of hu-
man activities as well as the intensity of their occurrence allowed us to 
indicate the most conflicting areas of the ESEC Tamoios and priorities 
for strengthening management. It was concluded that more agreement 
measures were needed for traditional activities such as small-scale fish-
ing and other management measures for activities highly incompatible 
with ESEC to be agreed upon between the stakeholders.
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Introduction

Human activities continue on an unstoppable growth path into marine and 
coastal ecosystems. Around the world, these environments are suffering rapid alterations, 
degradation and losses in biodiversity and their ecosystem functions (MURRAY et al., 
2015; JONES et al., 2018). No marine space in the world is free from humans’ influence 
(STACHOWITSCH, 2003; HALPERN et al., 2008a). In this regard, marine protected 
areas (MPAs) are recognized as one of the most efficient instruments to cope with the 
increasingly predatory exploitation of marine resources and the degradation of marine 
and coastal habitats (ANGULO-VALDÉS; HATCHER, 2010; AGARDY et al., 2003; 
EDGAR et al., 2014). Permissions in such areas can vary from more restrictive uses (“no 
take areas”) to multiple uses, which seek to accommodate different user groups. Many 
uses can be made without any adverse impacts on their ecosystem function provided there 
is adequate planning and management in place (AGARDY, 2000). 

However, it is important to highlight the social impacts frequently entailed by the 
creation of Conservation Units (CU) with restrictive use, as discussed by several authors; 
particularly those related to barring the public from the land and water and the vary-
ing uses made around the protected areas (DIEGUES, 2001; JOVENTINO, 2013; DE 
FREITAS, 2014; SEIXAS et al., 2017; VALLEJO, 2017). Indeed, forbidding the use of a 
CU’s spaces and resources can provoke socio-environmental conflicts related to human 
activities—traditional or not—taking place in the given territory.

Socio-environmental conflicts can be rooted in perceived threats to a given group’s 
ways of appropriating, using and attributing meaning to a territory by other groups, lead-
ing to a dispute or tension between the different groups or social actors (VIVACQUA; 
VIEIRA, 2005; ACSELRAD, 2010). In the case of CUs, several factors aggravate such 
conflicts including insufficient criteria to clearly define these protected areas or lacking 
participation of most of the interested parties in the corresponding creation and manage-
ment processes (PEREIRA, 2005).

This study focuses on the Tamoios Ecological Station (ESEC for its abbreviation 
in Portuguese), a predominantly marine CU in the Bay of Ilha Grande, State of Rio de 
Janeiro, created in 1990 (BRASIL, 1990) as part of the legal requirement to monitor 
nuclear reactors in that bay (BRASIL, 1980). Its category - Full Protection - is extremely 
restrictive; legally, no public use is allowed except those related to scientific research and 
visits for educational purposes (BRASIL, 2000). Yet, as occurs in most MPAs (ASSIS, 
2011; ZAPPES, 2011; LOPES et al., 2015), human activities not provided for in this 
category still take place within this ESEC’s boundaries. The conflicts stemming from 
these uses are the greatest obstacle to effectively managing this area.

The great intensity and diversity of human activities in this region can be attrib-
uted to the peculiar natural beauty of the Bay of Ilha Grande, which is recognized as a 
hotspot for its relevant biodiversity and is considered a priority area for the conservation 
of coastal and marine areas (CREED et al., 2007; MMA, 2018). In the beginning of 2019, 
the Tamoios ESEC was featured prevalently in Brazilian media due to statements made 
by Brazil’s president indicating that rules related to its preservation would be relaxed or 
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altogether extinguished (SASSINE, 2019) with the intention of turning the Bay of Ilha 
Grande into a “Brazilian Cancun” (ALTINO, 2019).

This study takes place within this context of rising pressure on the Bay of Ilha 
Grande and the Tamoios ESEC, aiming to fill in gaps regarding the overall knowledge of 
human activities taking place within this territory. Understanding the spatial distribution 
and intensity of human activities in CUs is considered essential to effectively manage and 
conserve oceans (CRAIN et al., 2008; HALPERN et al., 2008b; PARRAVICINI, 2012), 
and to identify, address and mitigate existing socio-environmental conflicts.

Many studies have addressed the ecological and ecosystemic aspects of this ESEC 
and the Bay of Ilha Grande (TEIXEIRA-NEVES et al., 2015; CREED et al., 2016; ROCHA 
et al., 2016; CREED et al., 2017), in addition to conflicts involving traditional communi-
ties that practice artisanal fishing (JOVENTINO, 2013; LOPES et al., 2013, 2015; DE 
FREITAS, 2014; SEIXAS et al., 2017; JOVENTINO; FORMIGA-JOHNSSON, 2018; 
DIAS; SEIXAS, 2019). However, the authors did not identify any studies providing a 
broad overview of the human activities occurring in the CU territory, as proposed herein.

This article’s main objective is to understand the conflicts in the Tamoios ESEC 
based on an analysis of extensive monitoring of human activities in this area. In this way, 
it hopes to provide useful information for the effective management of the CU and the 
Bay of Ilha Grande, as well as valuable reflections on the use dynamics in MPAs.

Methods

Data from the Tamoios ESEC was used to analyze the human activities that take 
place in the CU’s area. This data has been collected since 2008 by the Chico Mendes 
Institute for Biodiversity Conservation (ICMBio), a federal organization responsible for 
managing the CU. The ICMBio performs routine periodical monitoring of such activities 
in order to register, identify, understand, inform and promote awareness to users (ICMBio, 
2009). The ESEC only provided monitoring data; the authors prepared all working docu-
ments including spreadsheets, the data matrix structure, a categorization of activities, 
groupings of islands, a definition of time-related data and the final analysis. 

The Tamoios ESEC is located on the southern Fluminense coast in the Bay of Ilha 
Grande, encompassing two municipalities: Angra dos Reis and Paraty. It comprises 29 
islands, rocks and marine slabs, as well as the marine area within 1 km of the islands’ land 
borders. Of this entire makeup, almost 97% of this zone is marine area.

The ICMBio team of the Tamoios ESEC monitors human activities; the authors 
participated in a number of reconnaissance missions to assess the area and the adopted 
methods. The data provided for this study come from collection efforts performed between 
the years 2008 and 2016, encompassing 330 campaigns and 1,320 hours in the field.

Monitoring was performed weekly and consisted in an approximately 4-hour route 
aboard a speedboat. Every week, monitoring was performed in an area corresponding with 
one of the ESEC’s municipalities (Angra dos Reis or Paraty); the marine surroundings 
of every island were toured in circles registering any human activities (ICMBio, 2009). 
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Such monitoring techniques are unique given their survey efforts, the scope of 
the area under examination, the time spent and their frequency. The sample distribu-
tion was different over the years owing to operational matters. However, the difference 
in the temporal samples’distribution did not impact the findings as trimestral averages 
were used to balance the samples in time blocks. Carrying out this technique was not 
possible for the few data series from 2010, due to which that data was not included in 
the analysis of variance models. 

Categorization of human activities

In light of the considerable diversity of activities registered, this study created its 
own categorization based on the activity type (Table 1).

Table 1 - Categorization of human activities
 Activities Categories
1 Jet-Ski

Tourism, recreation and water sports

2 Surf
3 Canoeing / kayak
4 Swimming
5 Diving
6 Anchored scuba diving vessel
7 Number of divers*
8 Anchored leisure vessel
9 Anchored touring vessel
10 Passing vessel Traffic
11 Anchored fishing vessel

Fishing

12 Angling vessel
13 Number of fishermen*
14 Gillnet vessel
15 Trawling vessel
16 Purse-seine vessel
17 Tuna fishing vessels
18 Gillnet

19
Fishing on the continent (ESEC 
areas adjacent to the continent)

20 Spearfishing

21
Artisanal fixed fish-trap (“cercofi-
xo”)

22 Trap fishery (“covo”)
Source: Authors’ elaboration, 2019.
*This activity is related to the previous activity
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Regarding the CU’s spatial layout, its 29 islands were assembled into groups based 
on their proximity and/or overlapping marine areas, taking the block groupings proposed 
by the CU’s own Management Plan (IBAMA, 2000) taken as a reference. In this way, 
the islands were divided into a total of 8 groups (see Figure 1). 

Furthermore, the islands were grouped into 3 distance classes (D1 < 1 km; D2 > 
1 km and <3 km; and D3 > 3 km) to assess if the distance between the ESEC’s islands 
and the continent influenced the occurrence of human activities.

Analysis of monitoring data
The data collected and provided to the authors by the ICMBio were inserted in 

electronic spreadsheets (Microsoft Office Excel®) and organized in a matrix structure, 
or framework, for statistical analysis in the program R (R Core Team, 2016).

The initial analyses were carried out by applying typical descriptive statistical 
methods (QUINN; KEOUGH, 2002), driven by a formal exploratory data analysis ap-
proach (TUKEY, 1977). The data was examined as a whole in light of possible patterns 
related to space (i.e. island groupings, distances from coast) and time (i.e. year, trimester). 
These analyses were depicted in diagrams such as histograms and boxplots (TUKEY, 1977; 
QUINN; KEOUGH, 2002).

The average trimestral values were used in the application of ANOVA models. 
This approach was required to balance the samples given the asymmetry in the sample 
size from one year to another and to obtain more homogeneous variance. Thus, 3 cycles 
of such models were performed using single or one-way ANOVA with the following 
response variables to represent the detected human activities: (i) fishing activity; (ii) 
tourism, recreation and sport activity; and (iii) vessel traffic. The total of all registered 
activities was also used as an alternative overall response variable.

The data on the occurrence of human activities was mapped using the software 
ArcGIS 10.3 (ESRI). The data were associated to the polygons of each of the ESEC’s 
islands, georeferencing the data and depicting it on the thematic map. 

Finally, the human activities were categorized to assess the main anthropic uses 
observed in the ESEC Tamoios (clarified in Table 2) as follows: (i) the predominant place 
of the activity’s occurrence; (ii) degree of the activity’s incompatibility with the ESEC, 
based on the assessment of potential impacts generated by the activity in question (CAR-
DOSO, 2019); and (iii) the intensity of the occurrence, based on the distribution of the 
number of such activities observed on each island (CARDOSO, 2019). 

Results

Among all of the occurrences registered, those uses related to the category of tour-
ism were the most predominant regarding frequency of occurrence (54%). Registered 
activities of the vessel traffic category were similar (25%) to those related to the fishing 
category (21%). The most common types of activities were those related to vessels: (i) 
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anchored leisure, (ii) passing vessels, (iii) tourism, (iv) line fishing and (v) anchored fish-
ing. The map in Figure 1 depicts the proportion of categories (tourism, traffic and fishing) 
of human activities observed in each island. 

Spatial distribution of uses in the ESEC

A spatial assessment of the factor “area” (t-test) allowed the authors to conclude 
that there is no difference in the human uses of the ESEC between the areas of Angra 
and Paraty (p>0.05). 

The analysis of the distribution of the total number of occurrences of human activi-
ties registered per field campaign revealed the highest median value of eight in the island 
of Catimbau (Figure 2). Intermediate median values of three activities per island were 
registered in the islands Araçatiba de Dentro, Ilha Comprida, Sandri and Tucum. In the 
remaining islands, these values varied between one and two (Figure 2). In general, most 
of islands showed an asymmetric positive distribution, with some cases of several outliers.
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Figure 1: Map of human activity categories (%) per island in the Tamoios ESEC (2008-2016)
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Figure 2 – Distribution of the number of activities observed per island of the ESEC
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Source: Authors’ elaboration, 2019.

Legend: AD = Araçatiba de Dentro, AF = Araçatiba de Fora, Ag = Algodão, Aq = Araraquarinha,Ar 
= Araraquara, BP = BúziosPequena, Bu = Búzios, Cb = Catimbau,Co= Cobras, Ga = Ganchos,IC = 
IlhaComprida, IG = Ilhota Grande, Im = Imboassica, IP = Ilhota Pequena, Jb = Jurubaíba, LC = Laje do 
Cesto, Lj = Laje, Pa = Palmas, PD = Pingo d’Agua, PP = PedraPelada, QG = Queimada Grande, QP = 
Queimada Pequena, R.SP = Rochedo de São Pedro,Sb = Sabacu, Sd = Sandri,Sm = Samambaia,TD = 
Tucum de Dentro, Tu = Tucum, Zt = Zatin.

Analyzed separately, notable variations can be appreciated among the activities 
depending on their location. The registry of anchored leisure vessels was greater in the 
island of Tucum, reaching up to twenty registered vessels in a single monitoring mission. 
The greatest numbers of anchored tourism vessels were registered in the islands Catimbau 
and Araçatiba de Dentro, while the number of passing vessels was greater in the island 
Catimbau.

In reference to activities related to the fishing category, the greatest numbers of occur-
rences were registered in the islands Cobras, Búzios, Sandri, Ilha Comprida and Catimbau.

A difference can be appreciated in the spatial distribution of the groups when consider-
ing all activities (p<0.05), with group 8 (Catimbau, Palmas and Ganchos) presenting the 
highest mean value (average = 6). This is mainly associated with the activities related to 
the categories of tourism and traffic, which also vary between the groups (p<0.05), the 
highest values of which are in group 8. Fishing activities did not present a variation that 
could be explained by the islands’ groupings (p>0.05),

The ANOVA model considering the full spectrum of activities as a response variable 
(overall), indicated the significant influence of differing distances from the coast (p<0.05). 
Namely, a greater concentration of anthropic activities occurred in islands closer to the 
continent (distance D1). Activities related to tourism and vessel traffic were those which 
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occurred most close to a coast (p<0.05), while fishing activities did not vary significantly 
depending on distance (p>0.05) despite a notable increase in D3 distance.

The most critical areas in the ESEC regarding the number of registered activities 
are the islands Catimbau, Tucum, Sandri, Pingo d’Água, Araçatiba de Dentro and Ilha 
Comprida, among which the value intervals ranged from 385 activities to 1,620. Fewer 
occurrences were registered in rocky formations (Pedra Pelada, Zatim, Laje, Laje do 
Cesto and Rochedo São Pedro) as well as the islands Búzios Pequeno, Jurubaíba, Ilhote 
Pequeno and Samambaia, varying between 30 and 69 activities registered in the entire 
sample period (2008 to 2016).

Table 2 contains a synthesis of the main human activities registered in the Tamoios 
ESEC.

Table 2 - Description of the main anthropic uses within the Tamoios ESEC

Human activi-
ties

Predominant 
location

Level of in-
compatibility 

with the ESEC

Frequency of 
occurrence

Observations

Vessel traffic
Catimbau and 
Araçatiba de 
Dentro

- Medium

Activity sanctioned 
within the ESEC, low 
impact, but the high 
level of occurrences 
could entail conflict 
related to this use 
and its impacts on the 
ecosystem.

Anchoring 
fishing vessels

Sandri, Catim-
bau and Buzios

Low Low

Activity traditionally 
occurring within the 
ESEC, but despite 
not being allowed it 
occurs in low density 
and does not present a 
significant impact

Fishing
Cobras, Búzios, 
Sandri and Iha 
Comprida

Medium and 
High

Low

Artisanal fishing: loss 
of fishing areas for tra-
ditional communities 
entailing social dama-
ges that management 
should mitigate.
Industrial fishing: 
activity with greater 
potential impact and 
no potential compati-
bility.
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Recreative mari-
ne tourism

Catimbau, Tu-
cum, Araçatiba 
de Dentro and 
Pingo d’Água

Medium and 
High

High

The high density of 
vessels anchored at 
certain points and 
times (mass tourism) 
could entail envi-
ronmental impacts 
that are incompatible 
with a full protection 
conservation unit.

Source: Authors’ elaboration, 2019.

Distribution of uses in the ESEC over time
The spatio-temporal distribution of activities can be appreciated in Figure 3, where 

the greater intensity of uses in groups 4 (Pingo d’Agua, Tucum de Dentro and Tucum) 
and 8 (Palmas, Ganchos and Catimbau) are apparent.

Figure 3 - Distribution of the average number of activi-
ties observed by year and island grouping
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Legend: Island groupings,1= Imboassica, Queimada Grande, Queimada Pequena; 2 = Zatin, Cobras, Búzios, 
Búzios Pequena, Laje, Pedra Pelada; 3 = Araçatiba de Dentro, Araçatiba de Fora, Sabacu; 4 = Pingo d’Agua, 
Tucum de Dentro, Tucum; 5 = Algodão; Sandri; Samambaia; 6 = Araraquara, Araraquarinha, Jurubaíba, 
Rochedo de São Pedro; 7 = Ilha Comprida, Ilhota Grande, Ilhota Pequena, Laje do Cesto; 8 = Palmas, 
Ganchos, Catimbau.
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The ANOVA analysis performed with the data pertaining to all activities registered 
per year revealed a significant drop in the last four years of monitoring (p<0.05). The 
average number of activities per trimester varied between 3.5 and 5 in the first four years 
of sample data, while in the last four years these figures varied between 2 and 2.5 per 
trimester. 

The decrease in total activities observed in the last 4 years is particularly linked to the 
drop in tourist activities observed from 2013 onward (p<0.05). No significant difference 
was observed in fishing and traffic activities (p>0.05), although lower values could be 
appreciated throughout the sampled years.

Upon analyzing the main activities separately with relation to the factor of time, a 
decrease was noted in most activities in the last four years of monitoring data. The excep-
tion to this tendency was anchored tourist vessels, with registries of this activity slightly 
increasing in the last 2 years.

The ANOVA models performed to assess the possible influence of the seasons on 
anthropic uses in the Tamoios ESEC revealed that none of the activity categories were 
associated with a given season. In other words, activities took place in a similar fashion 
throughout all seasons of the year (p>0.05). Granted, greater occurrences were noted 
for all activities, tourist activities and fishing activities in the summer, but the values 
registered were not significantly greater than those of other seasons.

DISCUSSION

Space-time variation of activities
The frequency of uses predominantly associated with the category of tourism and 

recreation - which includes sports - (54% of all uses) was expected for this region. The 
Costa Verde is a pre-eminently attractive destination for tourists and has a recognized 
capacity to drive domestic and international tourism (SEA/INEA, 2015). Angra dos Reis 
and Paraty are among the ten most sought-out destinations in Brazil (SNPT/MTur, 2013). 
The registries of vessel traffic (25% of total) are the result of the heavy navigation in the 
area’s maritime space. Fishing activities, despite their considerable relevance within the 
Bay of Ilha Grande (FIPERJ, 2013), occurred less (21% of total). This may be attributed 
to several factors: the deployment of awareness initiatives on the existence of the ESEC 
and its corresponding borders (ICMBio, 2015); the participation of fishers in discussions 
on the Tarituba Term of Commitment (DIAS; SEIXAS, 2019); or to insufficient surveying 
of fishing vessels which, as indicated by ICMBio (2009), are predominantly active at night. 

The great spatial variation of the data analyzed as per the categorical variables of 
interest (islands groupings) in the Tamoios ESEC may have occurred due to the unit’s 
characteristics, such as the large number of islands and the discontinuous and dispersed 
delimitation in the Bay of Ilha Grande, which makes it more susceptible to a wide variety 
of human interference.

The decrease in tourist and recreational uses, observed mainly in the last four 
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years of monitoring, could be the result of improvements in the management process. 
Application of the CU Management Plan via communication measures (information 
signs, messaging at events and greater institutional presence in the area), as clarified in 
the ICMBio’s reports (2015, 2016a), may have helped to achieve greater awareness among 
society to recognize the area as a conservation unit and acknowledge its restrictions. Pe-
riodic routine efforts to monitor human activities also serve the purpose of informing the 
area’s users and spreading awareness. However, the findings reveal that these actions did 
not contribute to any general decrease in fishing activities. Artisanal fishers’ resistance to 
“losing” their fishing territories could be related to their bond with the locations where 
they carry out their trade and/or uphold cultural values, as this method of fishing offers 
limited autonomy. Despite the possibility for artisanal fishers to take part in other activities 
such as agriculture or tourism, fishing provides a significant contribution to household 
income and to the social economy of the Bay of Ilha Grande (IBIO, 2009).

Time-related variations in anthropic activities are commonly influenced by factors 
such as seasonality, holiday periods and climate conditions—particularly in the case of 
tourist and recreation activities (HIGHAM; HINCH, 2002; FERNANDEZ-MORALES, 
2003; JANG, 2004).While seasonality is one of tourism’s most significant characteristics 
(HIGHAM; HINCH, 2002), no seasonal pattern was observed in relation to any of the 
activity categories (tourism, traffic or fishing). This could be explained by the dynamics 
of the Bay of Ilha Grande where, in general, climatic variations are not observed through-
out the year. In addition, the Bay of Ilha Grande’s sheltered waters provide favourable 
conditions for navigation, thus accommodating the passage of vessels and consequent 
anthropic uses in the region all year round. This finding reaffirms that monitoring mea-
sures, awareness campaigns and inspections should take place throughout the entire year.

Guidance for management priorities
The greater occurrence of human activities registered in the marine areas pertain-

ing to the islands Catimbau, Araçatiba de Dentro, Ilha Comprida, Sandri and Tucum are 
indicative of the need for greater effort and guidance in these areas to prevent irregulari-
ties from occurring there.

Although the lowest number of human activities were registered in the marine 
areas of island groupings 2 and 6, those uses were mostly related to fishing. This category 
activity has the greatest impact compared to the others registered in the Tamoios ESEC 
(CARDOSO, 2019). Thus, while there is a low quantitative number of occurrences in 
this area, management measures including inspections should be reinforced to mitigate 
conflicts related to fishing. Artisanal fishing represents 93% of the fishing methods used 
in Paraty and 40% of those in Angra dos Reis (FIPERJ, 2019). In light of this, contain-
ment measures should be given priority for large-scale commercial fishing in the marine 
area pertaining to the municipality of Angra dos Reis. The restrictions linked to the area 
being protected mainly affect the caiçara residents, who face barriers to practising other 
types of fishing (BEGOSSI, 2010).

The decrease in human activities observed over time was probably the result of 
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management measures linked to increased information, signage, weekly monitoring and 
inspection operations. However, as the findings show, these measures lacked scale, target-
ing efforts and thoroughness owing to structural issues. Basic, relatively simple measures 
such as signage (installing signs on the islands and in continental areas) and maritime 
signage (installing buoys to mark the ESEC’s borders) are essential. So too are informative 
measures on the CU’s very existence, the area and borders of which are discontinuous and 
not clearly defined. In general, effective management of CUs entails a series of constant 
difficulties such as a lack of trained technical staff, financial resources and adequate infra-
structure (RYLANDS; BRANDON, 2005; ARAÚJO, 2007; RODRIGUES et al., 2019). 

Alternative activities and uses
Heavy usage in specific locations of MPAs can lead to potential conflicts, although 

recognition of such as a conflict is highly dependent on the nature of the related activities 
(BECKLEY et al., 2010). In the case of the Tamoios ESEC, the intense restrictions as-
sociated with its category lead to a high rate of conflictive spots in this CU. While certain 
adaptive management measures exist and are important to help alleviate such conflicts, 
the possibility of applying them are limited. Examples of sustainable activities that could 
take place under certain limitations, provided they adapt to the goals of an Ecological 
Station, include artisanal fishing, small-scale mariculture of native species and ecological 
tourism for educational purposes.

Although only a small number of activities associated with artisanal fishing were 
registered, the relationship between the fisher community and the management body 
is conflictive since these parties have diverging interests as relates to the use of marine 
space. Several studies have analyzed the conflicts surrounding the implementation of the 
Tamoios ESEC in areas traditionally used by the artisanal fishers of Tarituba. Those stud-
ies have highlighted the importance of more participative and conciliatory approaches to 
managing MPAs in order to effectively meet the objectives of protecting and conserving 
their ecosystems (LOPES et al., 2013, 2015; DE FREITAS, 2014; SEIXAS et al., 2017; 
JOVENTINO; FORMIGA-JOHNSSON, 2018; DIAS; SEIXAS, 2019). Management 
must be attentive to such matters, using relevant instruments to mitigate conflict such 
as Terms of Commitment or proposals to review limitations via participatory processes 
that seek to minimize social damages in the affected communities. In Paraty, Lopes et 
al. (2013) indicated that changes to the MPAs’ design, implemented through processes 
incorporating the use and knowledge of fishers, likely reduced conflict between fishers 
and enforcement agencies.

In an attempt to acknowledge the effects of the protected area on the fisher com-
munity of Tarituba (Paraty) and to sanction subsistence fishing in some of the unit’s ma-
rine areas, a Term of Commitment was adopted in 2017 with the community (ICMBio, 
2017a).It is considered that this can be an effective conciliatory instrument and, to a 
certain extent, can contribute to minimizing damages in the affected community. The 
opportunities created through this process led to greater awareness among the different 
interested parties regarding the role of fishers in governance, environmental conservation 
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and community administration. Nonetheless, a range of challenges still remain to achieve 
a more participative management approach (DE FREITAS et al., 2017; SEIXAS et al., 
2017; DIAS; SEIXAS, 2019). 

Delimiting areas with relevant environmental attributes to establish ecological 
tourism could be an effective alternative to the recreational tourism practised in the unit. 
The aim of which would be to reconcile tourist visitation and the conservation of natu-
ral areas through environmental education. Since navigation is allowed in the Tamoios 
ESEC, contemplative tourism (watching) could be promoted and regulated. Lopes et 
al. (2015) indicate that a synergic relationship can be reached between tourism, fishing 
and MPAs. Those authors observed that fishers involved in tourist activities outside the 
ESEC had better hauls than those who focused solely on fishing. Moreover, eco-tourism 
can be considered a concrete possibility to combine conservation with efforts to reinforce 
the culture of resident communities (LAYRARGUES, 2004). Including residents in the 
management of protected areas would represent an alternative for these areas to contribute 
to regional development, generating economic and socio-environmental benefits both 
for CUs and the receiving communities (STRONZA; GORDILLO, 2008). It is consid-
ered that eco-tourism promoting sustainable development contributes to achieving one 
of the main goals of the National Conservation Units System in these protected areas 
(BOTELHO; RODRIGUES, 2016).

Efficient management of the unit allows important ecosystem conservation goals 
to be met since, beyond contributing to maintaining and recovering fish stocks in the 
bay (PAULY et al, 2002; PAULY et al., 2005; YE et al., 2013; SCHILLER et al., 2018), it 
provides a habitat for endangered species such as the grey nose dolphin, grouper species, 
the seahorse and the sea cucumber (ICMBio, 2016b).

It is important to highlight the important role played by the Tamoios ESEC in 
providing ecosystem services. Despite the socio-environmental conflicts surrounding its 
existence, the CU encompasses merely 5.69% of the Bay of Ilha Grande. If combined with 
management initiatives and targeted efforts regulating the occupation of the marine area, 
sustainable activities such as mariculture of native species, artisanal fishing and ecological 
tourism could stand to benefit from a regulated Bay of Ilha Grande.

Conclusion

Understanding the spatial distribution and intensity of anthropic uses allowed the 
authors to identify more conflictive areas in the CU requiring priority efforts on the part 
of management, such as the islands of Catimbau, Araçatiba de Dentro, Tucum, Sandri 
and Ilha Comprida. However, management would also do well to pay greater attention to 
the prevalence of fishing activities despite their low number of occurrences in some areas. 
Indeed, the diverging interests between these uses (fishing vs. conservation) embody one 
of the region’s main socio-environmental conflicts.

This being the case, this study recognizes the need for the Tamoios ESEC to con-
tinue to exist given its environmental characteristics, which are extremely relevant for 
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conservation and invaluable to maintain the environmental health of the Bay of Ilha 
Grande. This area is unique and does not yet suffer from a high rate of environmental 
degradation like the State of Rio de Janeiro’s other two bays (MOLISANI et al., 2004; 
SOARES-GOMES et al., 2016). 

Furthermore, acknowledging that this CU is affected by the influence of diverse 
types of human activities, the authors offer evidence that it is possible to reconcile ecologi-
cal protection with uses which are not as incompatible and involve social vulnerability. 
For example, in the case of artisanal fishing, which existed prior to the creation of the 
CU, instruments provided for in the current legislation, such as Terms of Commitment, 
are recommended as a means to achieve reconciliation with the mandate to ensure eco-
logical protection. Moreover, the authors highlight that greater efforts are required from 
management to reduce and control uses that are highly incompatible with the CU, e.g. 
industrial fishing and mass tourism.

For future works, it is recommended to rethink the sample design behind human 
activity monitoring to provide evidence of certain hypotheses: that more activities occur 
on weekends, that peaks occur in the high season (holidays) and that the most high-
impact activities (industrial fishing) occur at night. 

In the prevailing context of environmental politics, wherein the Tamoios ESEC is 
under attack and some suggest that it should be dissolved (BRAGANÇA, 2019), iden-
tifying and understanding which activities take place in the CU is increasingly relevant. 
Such information is essential to assist future decision-making and to create more efficient 
administrative protocols for the management and conservation of this marine protected 
area. This study, in addition to others focusing on this region, provide major elements 
for a more strategic management approach. These include possibly redrawing the unit’s 
borders (to replace areas with well-established human activities by more ecologically 
relevant areas) making management processes more participative, and incorporating 
conflict management as relates to certain uses, without downplaying the need to uphold 
the ecosystem services currently provided.
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Monitoramento das Atividades Humanas na 
Estação Ecológica de Tamoios - RJ: Desafios 

para a Gestão

Resumo: Este estudo objetivou compreender a dinâmica de usos an-
trópicos na área marinha da Estação Ecológica (ESEC) de Tamoios, de 
modo a oferecer subsídios para gestão e mitigação de conflitos. A partir 
do registro de atividades humanas em 330 saídas de monitoramento 
entre 2008 e 2016, este trabalho analisou o conjunto de dados sobre 
turismo, tráfego e pesca por meio da aplicação de modelos explorató-
rios de análise de variância unifatorial. A compreensão da distribuição 
espacial e temporal das atividades humanas, bem como a intensidade 
de sua ocorrência nos permitiu indicar as áreas mais conflituosas da 
unidade de conservação e prioritárias para o fortalecimento da gestão. 
Concluiu-se serem necessárias medidas mais conciliadoras para ativida-
des tradicionais como a pesca artesanal e outras medidas de gestão para 
as atividades de alta incompatibilidade com a ESEC, a serem pactuadas 
entre os atores envolvidos.
Palavras-chave: Áreas Marinhas Protegidas.Usos Antrópicos. Conflitos 
socioambientais.
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Monitoreo de las Actividades Humanas en 
la Estación Ecológica de Tamoios - Rio De 

Janeiro: Desafíos para la Gestión

Resumen: Este estudio tiene como objetivo comprenderladinámica de 
usos antrópicos en el área marina de Estación EcológicaTamoios, para 
ofrecersubsidios para gestión y mitigación de conflictos. Según el regis-
tro de actividades humanas en 330 productos de monitoreo entre 2008 
y 2016, este trabajo utilizó datos en las categorías de turismo, tráfico y 
pescamediante la aplicación exploratoria de análisis de factores únicos 
de modelos de varianza. Comprender la distribución espacial y temporal 
de las actividades humanas, así como la intensidad de su ocurrencia, 
nos permitió indicar las áreas más conflictivas de la unidad de conser-
vacióny las prioridades para fortalecer la gestión. Se concluyó que se 
necesitaban más medidas de conciliación para las actividades tradicio-
nales, como la pesca artesanal y otras medidas de gestión para activi-
dades altamente incompatibles con ESEC, que se acordarán entrelos 
Actores involucrados. 

Palabras-clave: Areas Marinas Protegidas. Usos Antrópicos. Conflictos 
socioambientales.
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