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Reef fishes biodiversity and conservation

at the largest Brazilian coastal Marine
Protected Area (MPA Costa dos Corais)

Pedro H. C. Pereira’, “Luis G. F. Cortes*?, “Gislaine V. Lima!,
Erandy Gomes*?3, “Antonio V. F. Pontes’, “Felipe Mattos?,
Maria E. Araujo*?, “Flavio Ferreira-Junior* and “Claudio L. S. Sampaio?

Coral reefs harbor one of the largest fish biodiversity on earth; yet information
on reef fishes is still absent for many regions. We analyzed reef fish richness,
distribution, and conservation on the largest Brazilian multiple use coastal MPA;
which cover a large extent of coral reefs at the SWA. A total of 325 fish species
have been listed for MPA Costa dos Corais, including Chondrichthyes (28
species) and Actinopterygii (297). Fish species were represented by 81 families
and the most representative families were Carangidae (23 species), Labridae
(21) and Gobiidae (15). The MPA fish richness represented 44% of all recorded
fish species of the Southwestern Atlantic Ocean (SWA) highlighting the large-
scale importance of this MPA. A total of 40 species (12%) are registered at Near
Threatened (NT), Vulnerable (VU), Endangered (EN) or Critically Endangered
(CR). This study reinforces the importance of MPA Costa dos Corais on reef fish
biodiversity and conservation and emphasize the urgent need of conservation
strategies.

Keywords: Conservation Unit, Coral Reefs, Fish community, Ichthyofauna,
Management Plan.
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Reef fishes biodiversity and conservation at MPA Costa dos Corais

Os recifes de coral abrigam uma das maiores biodiversidades de peixes do planeta;
no entanto, as informagdes sobre peixes de recife ainda estio ausentes em muitas
regides. Analisamos a riqueza, distribui¢io e a conservagio de peixes recifais na
maior Area de Prote¢io Ambiental (APA) costeira de uso maltiplo do Brasil; 4rea
que possui grande extensio de recifes de corais no SWA. Um total de 325 espécies
de peixes foram listadas para APA Costa dos Corais, incluindo Chondrichthyes
(28 espécies) e Actinopterygii (297). As espécies de peixes foram representadas
por 81 familias e as familias mais representativas foram Carangidae (23 espécies),
Labridae (21) e Gobiidae (15). A riqueza de peixes da APA representou 44% de
todas as espécies de peixes registradas no Oceano Atlantico Sudoeste (SWA),
destacando a importancia em grande escala desta APA. Um total de 40 espécies
(12%) estio registradas como Quase Ameacada (NT), Vulnerdvel (VU), Em
Perigo (EN) ou Criticamente Em Perigo (CR). Este estudo reforga a importancia
da APA Costa dos Corais na biodiversidade e conservagio dos peixes recifais e
enfatiza a necessidade urgente de estratégias de conservagio.

Palavras-chave: Comunidade de peixes, Ictiofauna, Plano de manejo, Recifes de
coral, Unidade de conservagio.

INTRODUCTION

Coral reefs are amongst the most relevant ecosystems on Earth with the greatest
biodiversity of all marine habitats (Moberg, Folke, 1999; Adey, 2000). In addition to
harbor a rich biodiversity, coral reefs are crucial both ecologically and economically,
providing several services, such as fish stocks and coastal protection (Brander ef al., 2007;
Paula ef al., 2018). The use of coral reefs, whether for tourism or fishing, is a notable
attraction for the industry (Davenport, Davenport, 2006; Cowburn ef al., 2018), raising
billions of dollars annually and benefiting around 450 million people in 109 countries
(Moberg, Folke, 1999; Pandolfi et al., 2011; Spalding et al., 2017).

Brazil has the unique coral reefs with many representative endemics to the southwest
Atlantic Ocean (Ferreira ef al., 2013; Ledo ef al., 2016). These ecosystems differ from
reefs around the world due to the absence of natural disasters, low species richness; yet
they present high endemism and high levels of sedimentation (Ledo ef al., 2003; Ledo
et al., 2016; Soares ef al., 2021). Despite this ecological relevance, Brazilian reefs are still
poorly investigated and data on biodiversity assessment of corals and reef fishes are still
absent for several regions, including many Marine Protected Areas (MPAs) (Sampaio
et al., 2016).

Reef ecosystems harbor a high diversity of fish species (Reaka-Kudla, 1997) and the
close relationship of fish and reef environments has been extensively described in the
last decades (see Mora, 2015 for a review). Reef fish communities are driven by multiple
factors such as depth, wave exposure, latitude, and benthic structure (Gibran, Moura,
2012; Pereira et al., 2014; Leal et al., 2015; Pinheiro et al., 2018). However, human
influence has also been currently considered one important factor affecting reef fish
community and how management strategies are implemented seem to directly drive
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reef fish diversity on coral reefs (Graham er al., 2017; Ruppert et al., 2018). In this
scenario, the creation of MPAs along with adequate zoning process such as multiple use
areas, or restricting any type of exploration, such as no-take zones, rises as a vital reef
fish conservation strategy worldwide (Mora ef al., 2006; Francini-Filho, Moura, 2008;
Emislie et al., 2015; Hall et al., 2021).

During the last decades, the number of studies regarding reef fishes in Brazilian waters
extensively increased. Many recent studies described several new fishes, from cryptic
species (Smith-Vaniz et al., 2018; Carvalho-Filho ef al., 2020) to large elasmobranchs
(Gomes et al., 2000; Petean et al., 2020) and aimed to understand the relationship of
community dynamics and environmental factors (Gibran, Moura, 2012; Pereira ef al.,
2014; Andrades et al., 2018; Matheus et al., 2019), fishing effects (Floeter ef al., 2006;
Rolim et al., 2019) and human induced behavior (Benevides et al., 2019; Pereira et
al., 2020). In this context, Pinheiro ef al. (2018) recently revealed a very rich reef fish
fauna at Southwestern Atlantic Ocean (SWA) with a total of 733 fish species, 405 are
SWA resident reef fishes, of which 111 (27%) are endemics and 78 (19%) are globally
threatened.

Nevertheless, despite substantial increase in knowledge regarding reef fish systematic,
ecology, biogeography and evolution on the Southwestern Atlantic (Floeter ef al.,
2008; Morais ef al., 2017; Smith-Vaniz ef al., 2018; Lellys et al., 2019; Cordeiro et al.,
2021; Moura ef al., 2021), several large reef areas in the SWA remained unknown and
poorly studied until recently (Freitas, Lotufo, 2014; Pinheiro et al., 2014; Anderson
et al., 2014 Pinheiro er al., 2015; Pereira et al., 2018; Guabiroba er al., 2020; Aratjo et
al., 2020). Hence, this study analyzed reef fishes biodiversity on the largest Brazilian
multiple use coastal MPA and provided insights on fishes depth distribution, dispersal
potential, IUCN red list categories and trophic/functional groups. Additionally, aspects
of conservation and distribution of reef fishes inside MPA Costa dos Corais are also
discussed.

MATERIAL AND METHODS

Study area. Marine Protect Area (MPA) “Costa dos Corais” (APACC) is the largest
Brazilian coastal MPA created to protect coral reef systems on Brazilian waters. This
MPA stretches from 120 km in the Northeast Brazil encompassing two states and 12
municipalities (Maida, Ferreira, 1997; Miranda et al., 2020) (Fig. 1). MPA Costa dos
Corais covers a large range of different ecosystems such as shallow reefs, mangroves,
seagrass beds, rhodolith/sponge beds and mesophotic reefs (Fig. 2) from the coast to the
break of the continental shelf (Maida, Ferreira, 1997; Pereira et al., 2018) (Figs. 1-2).
The multiple use MPA corresponds to an ITUCN category VI protected area, where
sustainable use is admitted according to its management plan, published in 2013
(ICMBio, 2013). A new version of the management plan elaborated by managers in
partnership with local NGOs, researchers, fishers, and touristic trade has just been
published (ICMBio, 2021). APACC zoning plan is probably the best strategy to promote
coral reefs conservation locally with some areas selected as “no take zones” (all human
activities, except research, are prohibited), some touristic areas (only low impact visiting
activities allowed) and large multiple use locations (fishing and tourists allowed).
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FIGURE 1 | Long-term sampling sites at Marine Protected Area (MPA) “Costa dos Corais” — South America.
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Sampling design. Present study data represents a decadal field work effort (initiated
in 2010) collecting reef fish information inside the MPA with multiple sampling
techniques such as, remotely operated underwater vehicle (ROV), baited remote
underwater video (BRUV) and scuba diving/transects. A total of 125 sampling sites
distributed on MPA from 3 to 70 m depth have been investigated in more than 500
dives and 1000 belt transects (Fig. 1). Species were listed from our database (long term
monitoring throughout the MPA since 2010), artisanal fisheries landing and based on
literature (Pinheiro er al., 2018), and authors personal information. Vouchers specimens
are listed in Tab. S1.

Species categorization. All recorded species were categorized according to depth
distribution, dispersal potential, [IUCN (2020) red list category, trophic and functional
group as follow: Depth distribution: According to depth distribution species were
categorize as: Very shallow (0-10 m), Shallow (10-25 m), Middle (25-50 m), Deep
(50-100 m), and Very deep (> 100 m). Dispersal potential: Live birth, pelagic larvae/
young, Demersal egg, no pelagic phase, Demersal egg, Balistid-type, demersal egg,
Brooded egg, Semipelagic to Pelagic adults, Pelagic eggs and Unknown. [IUCN Red list

210071, 2021 ni.bio.br | scielo.br/ni
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FIGURE 2 | Multiple habitats at MPA Costa dos Corais highlighting ecologically important areas for
reef fishes biodiversity within the MPA. A. Deeper reefs (> 30 m depth) with predominance of the hard
coral Montastraea cavernosa B. Shallow reefs (< 30 m depth) with dominance of hydrocoral Millepora
alcicornis and Brazilian endemic brain coral Mussumila hartii. C. Sponge reefs with predominance of

tube sponges from the genus Aplysina.

Categories: According to 2020 TUCN red list of threatened species, taxa are classified
as: Not Evaluated (NE), Data Deficient (DD), Least Concern (LC), Near Threatened
(NT), Vulnerable (VU), Endangered (EN), and Critically Endangered (CR). Trophic
Categories: Species were classified according to their trophic categories based on
literature (Ferreira ef al., 2004; Pinheiro ef al., 2018) and complementary data: Macro-
carnivores, Mobile benthic invertivores/cleaners, Sessile invertivores, Omnivores,
Herbivore/detritivores, Piscivores and Planktivores. Functional groups: Species were
classified according to their functional groups based on the literature (Pinheiro ef al.,
2018) and complementary data: Macro-carnivores, Strict Piscivores, Mobile benthic
invertivores/cleaners, Sessile invertivores, Sand invertivores, Spongivores, Diurnal
planktivores, Nocturnal planktivores, Territorial Algae/detritus, Turf grazing, Scrapers,
Excavator/eroders, Macroalgae browser and General omnivores.
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RESULTS

A total of 325 fish species have been listed for MPA Costa dos Corais, including
Chondrichthyes (28 species) and Actinopterygii (297). This total was represented by
81 families, being the most representative: Carangidae (23 species), Labridae (21),
Gobiidae (15), Haemulidae (14), Carcharhinidae (11) and Gerreidae/Ephinephelidae
(10) (Tab. 1; Tab. S1). According to depth categories, most species inhabited Middle
(120 species) and Shallow (108) areas, while the remaining categories account for 97
species altogether (Fig. 3A).

Taxa were grouped according to the dispersion potential, the most abundant
categories were: Pelagic egg (205), followed by Demersal egg (40), Live birth, pelagic
larvae/young (31) and Semipelagic to Pelagic adults (27) (Fig. 3B).

Considering IUCN red list categories, most of the species were classified as Least
Concern (254 species), followed by Data Deficient (23) and Near Threatened (17).
Species classified within threatened categories were mainly Vulnerable (15). Only eight
species were Endangered (5) and Critically Endangered (3) (Fig. 3C).

For trophic groups, the most abundant category was Mobile benthic invertivores/
cleaners — MINV (133 species), followed by Macro-carnivores — MCAR (107) and
Planktivores (29) (Fig. 3D).

Regarding functional groups, the most abundant category was Mobile benthic
invertivores/cleaners (115 species), followed by Macro-carnivores (87), Diurnal
planktivores (26), Strict Piscivores/Sand invertivores (19 each) and General omnivores

(18) (Fig. 3E).

TABLE 1 | Reef fishes biodiversity at the largest Brazilian coastal marine protection area (MPA Costa dos Corais). Depth category — VSHALL,
0-10 m; SHALL, 1025 m; MID, 25-50 m; DEEP, 50-100 m; VDEEP, > 100 m. Dispersal potential - LIV: Live birth, pelagic larvae/Young; DNP:
Demersal egg, no pelagic phase; DEG: Demersal egg; BAL, Balistid-type, demersal egg; BRO, Brooded egg; PAL: Semipelagic to Pelagic
adults; PEL: Pelagic eggs; UK: Unknown. IUCN category - DD: Data deficient; LC: Least Concern; NT: Near Threatened; VU: Vulnerable; EN:
Endangered; CR: Critically Endangered; NE: Not evaluated. Trophic category - MCAR: Macro-carnivores; MINV: Mobile benthic invertivores/
cleaners; SINV: Sessile invertivores; OMNI: Omnivores; HERB: Herbivore/detritivores; PLANK: Planktivores. Functional group - MCAR:
Macro-carnivores; PIS: Strict Piscivores; MINV: Mobile benthic invertivores/cleaners; SINV: Sessile invertivores; SAND: Sand invertivores;
SPON: Spongivore; DPLA: Diurnal planktivores; NPLA: Nocturnal planktivores; THER: Territorial Algae/detritos; TRUF: Turf grazing; SCRP:

Scrapers; EXCV: Excavator/eroders; MALG: Macroalgae browser; OMNI: General omnivores.

Depth Dlspersal IUCN Trophic | Functional
Authorship category | category| _group

Chondrichthyes Ginglymostomatidae Ginglymostoma cirratum  (Bonnaterre, 1788) MCAR MCAR
2 Chondrichthyes Rhincodontidae Rhincodon typus Smith, 1828 VDEEP LIV EN PLANK DPLA
8 Chondrichthyes Triakidae Mustelus higmani Springer & Lowe, 1963 SHALL LIV LC MINV MINV
4 Chondrichthyes Carcharhinidae Carcharhinus acronotus  (Poey, 1860) DEEP LIV NT MCAR MCAR
5 Chondrichthyes Carcharhinidae Carcharhinus falciformis  (Bibron, 1839) VDEEP LIV VU MCAR MCAR
6 Chondrichthyes Carcharhinidae Carcharhinus leucas (Valenciennes, 1839) MID LIV NT MCAR MCAR
7 Chondrichthyes Carcharhinidae Carcharhinus limbatus (Valenciennes, 1839) VDEEP LIV NT MCAR MCAR
8 Chondrichthyes Carcharhinidae Carcharhinus obscurus (LeSueur, 1818) VDEEP LIV EN MCAR MCAR
9 Chondrichthyes Carcharhinidae Carcharhinus perezi (Poey, 1876) MID LIV NT MCAR MCAR

—)
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TABLE 1 | (Continued)

Depth Dlspersal IUCN Trophic | Functional
Authorship category | category| _group

Chondrichthyes Carcharhinidae Carcharhinus plumbeus (Nardo, 1827) DEEP MCAR MCAR
11 Chondrichthyes Galeocerdonidae Galeocerdo cuvier (Péron & LeSueur, 1822) DEEP LIV NT MCAR MCAR
12 Chondrichthyes Carcharhinidae Negaprion brevirostris (Poey, 1868) MID LIV NT MCAR MCAR
13 Chondrichthyes Carcharhinidae Rhizoprionodon lalandii ~ (Valenciennes, 1839) MID LIV DD MCAR MCAR
14 Chondrichthyes Carcharhinidae Rhizoprionodon porosus  (Poey, 1861) MID LIV LC MCAR MCAR
15 Chondrichthyes Sphyrnidae Sphyrna lewini (Griffith & Smith, 1834) VDEEP LIV CR MCAR MCAR
16 Chondrichthyes Sphyrnidae Sphyrna mokarran (Riippel, 1837) VDEEP LIV CR MCAR MCAR
17 Chondrichthyes Sphyrnidae Sphyrna tiburo (Linnaeus, 1758) SHALL LIV LC MCAR MCAR
18 Chondrichthyes Pristidae Pristis pristis (Linnaeus, 1758) SHALL LIV CR MCAR MCAR
19 Chondrichthyes  Dasyatidae Hypanus berthalutzae  booca Naylor &LIma, - gpyp; LIV DD MINV SAND
20  Chondrichthyes  Dasyatidae Hypanus guttatus nglgf)h & Slaelar, SHALL LIV DD MINV SAND
21 Chondrichthyes Dasyatidae Hypanus marianae (Z(g)gg;es, Rosae e SHALL LIV DD MINV SAND
22 Chondrichthyes  Gymnuridae Gymnura micrura nglgf)h & GGl MID LIV DD MINV MINV
23 Chondrichthyes  Urotrygonidae rlr];‘c’ﬁgﬁ‘;xalmum Delsman, 1941 MID LIV LC MINV SAND
24 Chondrichthyes Mobulidae Mobula birostris (Walbaum, 1792) DEEP PEL VU PLANK DPLA
25 Chondrichthyes Mobulidae Mobula mobular (Bonnaterre, 1788) DEEP PELL EN PLANK DPLA
26 Chondrichthyes Mobulidae Mobula tarapacana (Philippi, 1892) DEEP PEL EN PLANK DPLA
27 Chondrichthyes Aetobatidae Aetobatus narinari (Euprasen, 1790) MID LIV NT MCAR SAND
28 Chondrichthyes Rhinopteridae Rhinoptera bonasus (Mitchill, 1815) VDEEP LIV NT MINV SAND
29 Osteichthyes Elopidae Elops saurus Linnaeus, 1766 MID PELL LC MCAR MCAR
30 Osteichthyes Megalopidae Megalops atlanticus Valenciennes, 1847 MID PEL vu MCAR MCAR
31 Osteichthyes Albulidae Albula nemoptera (Fowler, 1911) MID PEL DD MINV SAND
32 Osteichthyes Albulidae Albula vulpes (Linnaeus, 1758) SHALL PEL NT MINV SAND
88} Osteichthyes Muraenidae Enchelycore carychroa Bohlke & Bohlke, 1976 MID PEL LC MCAR MCAR
34 Osteichthyes Muraenidae Enchelycore nigricans (Bonnaterre, 1788) SHALL PEL LC MCAR MCAR
85} Osteichthyes Muraenidae Gymnothorax funebris Ranzani, 1839 SHALL PEL LC MCAR MCAR
36 Osteichthyes Muraenidae Gymnothorax miliaris (Kaup, 1856) SHALL PEL LC MCAR MCAR
37 Osteichthyes Muraenidae Gymnothorax moringa (Cuvier, 1829) SHALL PEL LC MCAR MCAR
38 Osteichthyes Muraenidae Gymnothorax ocellatus Agassiz, 1831 SHALL PEL LC MCAR MCAR
39 Osteichthyes Muraenidae Gymnothorax vicinus (Castelnau, 1855) SHALL PEL LC MCAR MCAR
40 Osteichthyes Muraenidae Muraena pavonina Richardson, 1845 SHALL PEL LC MCAR MCAR
41 Osteichthyes Ophichthidae Ahlia egmontis (Jordan, 1884) VSHALL PEL LC MINV MINV
42 Osteichthyes Ophichthidae Myrichthys breviceps (Richardson, 1848) VSHALL PEL LC MINV MINV
43 Osteichthyes Ophichthidae Myrichthys ocellatus (Lesueur, 1825) VSHALL PEL LC MINV MINV
44 Osteichthyes Ophichthidae Ophichthus cylindroideus (Ranzani,1839) SHALL PEL LC MINV MINV
45 Osteichthyes Ophichthidae Ophichthus ophis (Linnaeus, 1758) VSHALL LIV LC MINV MINV
46 Osteichthyes Congridae ﬁfﬁ:{(’;‘;’;ﬁf{h . (Lubbock, 1980) MID PEL LC PLANK DPLA
47 Osteichthyes Engraulidae Anchoa filifera (Fowler, 1915) SHALL PEL LC PLANK DPLA
48 Osteichthyes Engraulidae Anchoa januaria (Steindachner, 1879) SHALL PEL LC PLANK DPLA
49 Osteichthyes Engraulidae Anchoa spinifer (Valenciennes, 1848) SHALL PEL LC PLANK DPLA
50 Osteichthyes Engraulidae Anchoa tricolor (Spix & Agassiz, 1829) SHALL PEL LC PLANK DPLA

—)
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TABLE 1 | (Continued)

Depth Dlspersal IUCN Trophic | Functional
Authorship category | category| _group

Osteichthyes
524 Osteichthyes
53 Osteichthyes
54 Osteichthyes
55 Osteichthyes
56 Osteichthyes
57 Osteichthyes
58 Osteichthyes
59 Osteichthyes
60 Osteichthyes
61 Osteichthyes
62 Osteichthyes
63 Osteichthyes
64 Osteichthyes
65 Osteichthyes
66 Osteichthyes
67 Osteichthyes
68 Osteichthyes
69 Osteichthyes
70 Osteichthyes
71 Osteichthyes
72 Osteichthyes
73 Osteichthyes
74 Osteichthyes
75 Osteichthyes
76 Osteichthyes
77 Osteichthyes
78 Osteichthyes
79 Osteichthyes
80 Osteichthyes
81 Osteichthyes
82 Osteichthyes
83 Osteichthyes
84 Osteichthyes
85 Osteichthyes
86 Osteichthyes
87 Osteichthyes
88 Osteichthyes
89 Osteichthyes
90 Osteichthyes

91 Osteichthyes

8/26 Neotropical Ichthyology, 19(4): €210071, 2021

Engraulidae
Engraulidae
Engraulidae
Ariidae
Synodontidae
Synodontidae
Synodontidae
Synodontidae
Holocentridae
Holocentridae
Holocentridae
Bythitidae
Batrachoididae
Batrachoididae
Apogonidae
Apogonidae
Apogonidae
Eleotridae
Eleotridae
Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiesocidae
Gobiesocidae
Gobiidae
Gobiidae
Gobiidae
Microdesmidae
Grammatidae
Pomacanthidae
Pomacanthidae
Pomacanthidae
Pomacanthidae
Pomacanthidae

Pomacentridae

Anchovia clupeoides
Anchoviella lepidentostole
Lycengraulis grossidens
Bagre marinus

Synodus foetens

Synodus intermedius
Synodus synodus
Trachinocephalus myops
Holocentrus adscensionis
Myripristis jacobus
Plectrypops retrospinis

Petrotyx sanguineus

Amphichthys
cryptocentrus

Thalassophryne nattereri
Apogon americanus
Astrapogon puncticulatus
Phaeoptyx pigmentaria
Eleotris pisonis

Erotelis smaragdus
Barbulifer ceuthoecus
Bathygobius geminatus
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Osteichthyes Pomacentridae Chromis flavicauda (Glinther, 1880) VDEEP PLANK DPLA
93 Osteichthyes Pomacentridae Chromis jubauna Moura, 1995 VDEEP PEL NE PLANK DPLA
94 Osteichthyes Pomacentridae Azurina multilineata (Guichenot, 1853) SHALL PEL LC PLANK DPLA
95 Osteichthyes Pomacentridae Microspathodon chrysurus (Cuvier, 1830) SHALL DEG LC HERB THER
96 Osteichthyes Pomacentridae Stegastes fuscus (Cuvier, 1830) SHALL DEG LC HERB THER
97 Osteichthyes Pomacentridae Stegastes pictus (Castelnau, 1855) MID DEG NE HERB THER
98 Osteichthyes Pomacentridae Stegastes variabilis (Castelnau, 1855) SHALL DEG LC HERB THER
99 Osteichthyes Mugilidae Mugil curema Valenciennes, 1836 SHALL PELL LC HERB TURF
100  Osteichthyes Mugilidae Mugil curvidens Valenciennes, 1836 SHALL PEL LC HERB TURF
101 Osteichthyes Mugilidae Mugil liza Valenciennes, 1836 SHALL PEL DD HERB TURF

Harrison, Nirchio,
102 Osteichthyes Mugilidae Mugil rubrioculus S(l)ioxgeira, Ron & Gaviria, =~ SHALL PEL LC HERB TURF
103 Osteichthyes Mugilidae Mugil trichodon Poey, 1875 SHALL PEL LC HERB TURF
104 Osteichthyes Polynemidae Polydactylus virginicus (Linnaeus, 1758) SHALL PELL LC OMNI OMNI
105  Osteichthyes Tripterygiidae Enneanectes altivelis Rosenblatt, 1960 SHALL DEG LC MINV MINV
106 Osteichthyes Dactylopteridae Dactylopterus volitans (Linnaeus, 1758) MID BRO LC MINV SAND
107  Osteichthyes Dactyloscopidae ﬁ)‘;fl%‘;;cs"li“s Dawson, 1982 SHALL BRO LC MINV SAND
108 Osteichthyes Dactyloscopidae Dactyloscopus tridigitatus Gill, 1859 SHALL BRO LC MINV SAND
109 Osteichthyes Dactyloscopidae Platygillellus brasiliensis  Feitoza, 2002 SHALL BRO LC MINV SAND
110  Osteichthyes Labrisomidae Gobioclinus kalisherae (Jordan, 1904) VSHALL DEG LC MINV MINV
111 Osteichthyes Labrisomidae Labrisomus cricota i/?gjlr:aet,z%%szparini & VSHALL PEL LC MINV MINV
112 Osteichthyes Labrisomidae Labrisomus nuchipinnis (Quoy & Gaimard, 1824) VSHALL DEG LC MINV MINV
113 Osteichthyes Labrisomidae Malacoctenus delalandii (Valenciennes, 1836) VSHALL DEG LC MINV MINV
Carvalho-Filho,
114 Osteichthyes Labrisomidae Malacoctenus zaluari ggzsgarini & Sazima, VSHALL DEG LC MINV MINV
115 Osteichthyes Labrisomidae Paraclinus spectator gsléxznarées & T, VSHALL PEL LC MINV MINV
116 Osteichthyes Labrisomidae Starksia brasiliensis (Gilbert, 1900) VSHALL PEL LC MINV MINV
117  Osteichthyes Chaenopsidae Emblemariopsis signifer  (Ginsburg, 1942) SHALL DEG LC MCAR MCAR
118 Osteichthyes Atherinopsidae Atherinella brasiliensis (Quoy & Gaimard, 1825)  SHALL PEL LC PLANK DPLA
119 Osteichthyes Hemiramphidae Hemiramphus brasiliensis (Linnaeus, 1758) SHALL PEL LC OMNI OMNI
120 Osteichthyes Hemiramphidae Hyporhamphus roberti (Valenciennes, 1847) SHALL PEL LC MCAR MCAR
121  Osteichthyes Hemiramphidae Iu{ﬁ ggsrg‘g;l’f; firs (Ranzani, 1841) SHALL PEL LC MCAR MCAR
122 Osteichthyes Belonidae Strongylura timucu (Walbaum, 1792) SHALL PEL LC MCAR MCAR
128 Osteichthyes Belonidae Tylosurus acus (Lacepede, 1803) MID PEL LC MCAR PISC
124 Osteichthyes Belonidae Tylosurus crocodilus (Péron & Lesueur, 1821) MID PEL LC MCAR PISC
125 Osteichthyes Blenniidae Entomacrodus vomerinus (Valenciennes, 1836) SHALL DEG LC HERB THER
126  Osteichthyes Blenniidae Hypleurochilus fissicornis  (Quoy & Gaimard, 1824)  SHALL DEG LC MINV MINV
127 Osteichthyes Blenniidae Hypleurochilus aequipinnis (Giinther, 1861) SHALL DEG LC MINV MINV
128 Osteichthyes Blenniidae Ophioblennius trinitatis Miranda Ribeiro, 1919 SHALL DEG LC HERB THER
129 Osteichthyes Blenniidae Parablennius marmoreus  (Poey, 1876) SHALL DEG LC OMNI OMNI
130  Osteichthyes Blenniidae Parablennius pilicornis (Cuvier, 1829) SHALL DEG LC OMNI OMNI
131 Osteichthyes Blenniidae Scartella cristata (Linnaeus, 1758) SHALL DEG LC HERB THER
—)
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Osteichthyes Rachycentridae Rachycentron canadum (Linnaeus, 1766) MCAR MCAR
133 Osteichthyes Echeneidae Echeneis naucrates Linnaeus, 1758 MID PEL DD MCAR MCAR
134 Osteichthyes Carangidae Alectis ciliaris (Bloch, 1787) MID PAD LC MCAR MCAR
135 Osteichthyes Carangidae Caranx bartholomaei Cuvier, 1833 MID PAD LC MCAR PISC
136 Osteichthyes Carangidae Caranx ruber (Bloch, 1793) DEEP PAD LC MCAR MCAR
137 Osteichthyes Carangidae Caranx crysos (Mitchill, 1815) MID PAD LC MCAR MCAR
138 Osteichthyes Carangidae Caranx hippos (Linnaeus, 1766) MID PAD LC MCAR MCAR
139 Osteichthyes Carangidae Caranx latus Agassiz, 1831 MID PAD LC MCAR MCAR
140  Osteichthyes Carangidae Caranx lugubris Poey, 1860 VDEEP PAD LC MCAR PISC
141 Osteichthyes Carangidae Chloroscombrus chrysurus (Linnaeus, 1766) MID PAD LC PLANK DPLA
142 Osteichthyes Carangidae Decapterus macarellus (Cuvier, 1833) MID PAD LC MCAR MCAR
143 Osteichthyes Carangidae Decapterus punctatus (Cuvier, 1829) MID PAD LC MCAR MCAR
144  Osteichthyes Carangidae Decapterus tabl Berry, 1968 DEEP PAD LC MCAR MCAR
145 Osteichthyes Carangidae Elagatis bipinnulata (Quoy & Gaimard, 1825) DEEP PAD LC MCAR PISC
146 Osteichthyes Carangidae Oligoplites saliens (Bloch, 1793) MID PAD LC MCAR MCAR
147  Osteichthyes Carangidae Oligoplites saurus (1B816)1c)h & Belineilar, MID PAD LC MCAR MCAR
148 Osteichthyes Carangidae Selar crumenophthalmus  (Bloch, 1793) MID PAD LC PLANK DPLA
149 Osteichthyes Carangidae Selene brownii (Cuvier, 1816) MID PAD LC MCAR MCAR
150 Osteichthyes Carangidae Selene setapinnis (Mitchil, 1815) MID PAD LC MCAR MCAR
151 Osteichthyes Carangidae Selene vomer (Linnaeus, 1758) MID PAD LC MCAR MCAR
152 Osteichthyes Carangidae Seriola dumerili (Risso, 1810) DEEP PAD LC MCAR PISC
153 Osteichthyes Carangidae Seriola rivoliana Valenciennes, 1833 VDEEP PAD LC MCAR PISC
154 Osteichthyes Carangidae Trachinotus carolinus (Linnaeus, 1766) MID PAD LC MINV MINV
155 Osteichthyes Carangidae Trachinotus falcatus (Linnaeus, 1758) MID PAD LC MINV MINV
156  Osteichthyes Carangidae Trachinotus goodei ]1081.9?“ B T VSHALL PAD LC MINV MINV
157 Osteichthyes Sphyraenidae Sphyraena barracuda (Edwards, 1771) MID PEL LC MCAR MCAR
158 Osteichthyes Sphyraenidae Sphyraena guachancho Cuvier, 1829 MID PEL LC MCAR MCAR
159 Osteichthyes Paralichthyidae Citharichthys arenaceus llzgg(r)mann G WiETTR, SHALL PEL LC MINV MINV
160 Osteichthyes Paralichthyidae Citharichthys spilopterus  Glinther, 1862 SHALL PEL LC MINV MINV
161 Osteichthyes Paralichthyidae Paralichthys brasiliensis ~ (Ranzani, 1842) SHALL PEL NE MINV MINV
162 Osteichthyes Paralichthyidae Syacium micrurum Ranzani, 1842 SHALL PEL LC MINV MINV
163 Osteichthyes Paralichthyidae Syacium papillosum (Linnaeus, 1758) SHALL PEL LC MINV MINV
164 Osteichthyes Bothidae Bothus lunatus (Linnaeus, 1758) MID PEL LC MINV MINV
165 Osteichthyes Bothidae Bothus ocellatus (Agassiz, 1831) DEEP BRO LC MINV MINV
166 Osteichthyes Achiridae Achirus lineatus (Linnaeus, 1758) SHALL PEL LC MINV SAND
167 Osteichthyes Achiridae Gymnachirus nudus Kaup, 1858 MID PEL LC MINV SAND
168  Osteichthyes Cynoglossidae Symphurus diomedeanus  (Goode & Bean, 1885) MID PEL LC MINV MINV
169 Osteichthyes Cynoglossidae Symphurus tessellatus (Quoy & Gaimard, 1824) MID PEL LC MINV MINV
170 Osteichthyes Syngnathidae Hippocampus erectus Perry, 1810 VSHALL LIV vu MINV MINV
171 Osteichthyes Syngnathidae Hippocampus patagonicus g(i)e:)c:ntino S zane VSHALL LIV vu MINV MINV
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Osteichthyes Syngnathidae Hippocampus reidi Ginsburg, 1933 VSHALL MINV
173 Osteichthyes Syngnathidae Halicampus crinitus (Jenyns, 1842) VSHALL PEL LC MINV MINV
174 Osteichthyes Syngnathidae Microphis lineatus (Kaup, 1856) VSHALL PEL DD MINV MINV
175 Osteichthyes Syngnathidae Syngnathus pelagicus Linnaeus, 1758 VSHALL PEL LC MINV MINV
176  Osteichthyes Aulostomidae Aulostomus strigosus Wheeler, 1955 MID BAL LC MCAR PISC
177 Osteichthyes Fistulariidae Fistularia tabacaria Linnaeus, 1758 SHALL DEG LC MCAR PISC
178 Osteichthyes Trichiuridae Trichiurus lepturus Linnaeus, 1758 MID PEL LC MCAR MCAR
179 Osteichthyes Scombridae Acanthocybium solandri ~ (Cuvier, 1832) VDEEP PELL LC MCAR PISC
180  Osteichthyes Scombridae Auxis thazard (Lacepeéde, 1800) MID PAD LC MCAR MCAR
181 Osteichthyes Scombridae Euthynnus alletteratus (Rafinesque, 1810) MID PAD LC MCAR MCAR
182 Osteichthyes Scombridae iﬁgg’;ﬁ:;‘s’goms ggg:{;echsno %978 MID PEL LC MCAR PISC
183 Osteichthyes Scombridae Scomberomorus cavalla (Cuvier, 1829) MID PEL LC MCAR PISC
184 Osteichthyes Scombridae Scomberomorus regalis (Bloch, 1793) MID PELL LC MCAR PISC
185  Osteichthyes Scombridae Thunnus albacares (Bonnaterre, 1788) VDEEP PEL NT MCAR PISC
186 Osteichthyes Scombridae Thunnus atlanticus (Lesson, 1831) VDEEP PEL LC MCAR PISC
187 Osteichthyes Scombridae Thunnus obesus (Lowe, 1839) VDEEP PEL VU MCAR PISC
188 Osteichthyes Labridae Bodianus pulchellus (Poey, 1860) VDEEP PEL LC MINV MINV
189 Osteichthyes Labridae Bodianus rufus (Linnaeus, 1758) MID PEL LC MINV MINV
190  Osteichthyes Labridae Clepticus brasiliensis ggﬁ?é’sg’iguzgaog‘ DEEP PEL LC PLANK DPLA
191 Osteichthyes Labridae Doratonotus megalepis Glnther, 1862 SHALL PEL LC MINV MINV
192 Osteichthyes Labridae Halichoeres bivittatus (Bloch, 1791) MID PEL LC MINV MINV
193 Osteichthyes Labridae Halichoeres brasiliensis (Bloch, 1791) SHALL PEL DD MINV MINV
194 Osteichthyes Labridae Halichoeres dimidiatus (Agassiz, 1831) MID PEL LC MINV MINV
195 Osteichthyes Labridae Halichoeres penrosei Starks, 1913 SHALL PEL LC MINV MINV
196 Osteichthyes Labridae Halichoeres poeyi (Steindachner, 1867) SHALL DEG LC MINV MINV
197 Osteichthyes Labridae Lachnolaimus maximus (Walbaum, 1792) SHALL PEL VU MINV MINV
198 Osteichthyes Labridae Thalassoma noronhanum (Boulenger, 1890) SHALL PEL LC PLANK DPLA
199 Osteichthyes Labridae Xyrichtys novacula (Linnaeus, 1758) MID PEL LC MINV MINV
200 Osteichthyes Labridae Xyrichtys splendens Castelnau, 1855 MID PEL LC MINV MINV
201 Osteichthyes Scaridae Cryptotomus roseus Cope, 1871 SHALL DEG LC HERB SCRP
202 Osteichthyes Scaridae Nicholsina usta (Valenciennes, 1840) SHALL DEG LC HERB EXCV
203  Osteichthyes Scaridae Scarus trispinosus Valenciennes, 1840 MID DEG EN HERB EXCV
204  Osteichthyes Scaridae Scarus zelindae Is\’gg‘ilﬁéylzziggfire‘io & MID PEL DD HERB SCRP
205 Osteichthyes Scaridae Sparisoma amplum (Ranzani, 1841) MID PEL LC HERB SCRP
206 Osteichthyes Scaridae Sparisoma axillare (Steindachner, 1878) MID PEL DD HERB SCRP
207 Osteichthyes Scaridae Sparisoma frondosum (Agassiz, 1831) MID PEL DD HERB SCRP
208  Osteichthyes Scaridae Sparisoma radians (Valenciennes, 1840) SHALL PEL LC HERB MALG
209 Osteichthyes Centropomidae Centropomus parallelus Poey, 1860 SHALL PEL LC MCAR MCAR
210 Osteichthyes Centropomidae Centropomus undecimalis (Bloch, 1792) SHALL PEL LC MCAR MCAR
211 Osteichthyes Centropomidae Centropomus pectinatus  Poey, 1860 SHALL PEL LC MCAR MCAR
212 Osteichthyes Gerreidae Diapterus auratus Ranzani, 1842 VSHALL PEL LC MINV MINV
—)
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TABLE 1 | (Continued)

. q 4 Depth Dispersal IUCN Trophic | Functional
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A Depth Category B Dispersal potential

&

u Unknown

= Demersal egg, no pelagic

phase
= Middle
= Balistid-type, demersal
= Shallow €ege
Brooded egg

= Semipelagic to Pelagic
adults

= Live birth, pelagic
larvae/young

= Demersal egg

i Very Shallow
™ Very Deep
W Deep

C IUCN category D Trophic category

= Pelagic egg

m Sessile invertivores
® Not Evaluated = Omnivores
m Data Deficient
m Least Concern = Herbivores/detritivores

= Near Threatened
Planktivores
= Vulnerable

= Endangered = Macro-carnivores

m Critically Endangered
u Mobile benthic
invertivores/cleaners

%

Functional group

44
3

= Excavators/eroders
Nocturnal planktivores
Macroalgae browsers
Spongivores

= Scrapers

= Sessile invertivores

= Territorial algae/detritus

= Turf grazing

= Omnivores

u Piscivores

= Sand invertivores

= Diurnal planktivores

= Macro-carnivores

= Mobile benthic invertivores/cleaners

FIGURE 3 | Marine Protected Area (MPA) “Costa dos Corais” fishes biodiversity grouped in categories (see “Species categorization” in Material

and Methods section and Tab. 1). A. Depth category. B. Dispersal potential. C. IUCN category. D. Trophic category. E. Functional group.
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DISCUSSION

Our checklist encompassed a total of 325 reef fish species at MPA Costa dos Corais.
Pinheiro ef al. (2018) recently compiled reef fish fauna at Southwestern Atlantic Ocean
(SWA) with a total of 733 fish species. Our data represents 44% of all the SWA fish
biodiversity inside the MPA territory. We highlight the vital large-scale significance of
the largest Brazilian coastal MPA as one of the richest reef fish community on the SWA
and reinforce the importance of this MPA on reef fish biodiversity and conservation.
Additionally, we emphasize the importance of large scale and long-term surveys
analyzing reef fish community compositions inside Brazilian MPAs. Initiatives as the
present study, which often demonstrate unprecedented rich communities in otherwise
poorly assessed and underestimated areas, are vital to enhance the effectiveness of MPAs

acting as milestones for species monitoring and conservation (Figs. 4-13).

FIGURE 4 | Fish biodiversity from MPA Costa dos Corais. A.
Hypanus marianae (35 cm of total length, TL. B. Ginglymostoma
cirratum (~ 110 cm TL). C. Aetobatus narinari (~ 80 cm TL). D.
Acanthurus bahianus (~ 15 cm TL). E. Acanthurus chirurgus (~ 20 cm
TL). F. Acanthurus coeruleus (~ 30 cm TL). G. Apogon americanus (~ 5

cm TL). H. Ophioblennius trinitatis (~ 5 cm TL).

16/26 Neotropical Ichthyology, 19(4): €210071, 2021

FIGURE 5 | Fish biodiversity from MPA Costa dos Corais. A. Bothus
lunatus (~ 20 cm TL). B. Caranx bartholomaei (~ 20 cm TL). C. Caranx
latus (~ 40 cm TL). D. Chloroscombrus chrysurus (~ 10 cm TL). E. Selene
vomer (~ 25 cm TL). F. Centropomus undecimalis (~ 50 cm TL). G.

Chaetodon ocellatus (~ 5 cm TL). H. Chaetodon striatus (~ 5 cm TL).
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FIGURE 6 | Fish biodiversity from MPA Costa dos Corais. A.
Amblycirrhitus pinos (~ 10 cm TL). B. Dactylopterus volitans (~ 20 cm
TL). C. Chaetodipterus faber (~ 30 cm TL). D. Alphestes afer (~ 25 cm
TL). E. Cephalopholis fulva (~ 30 cm TL). F. Epinephelus adscensionis (~
20 cm TL). G. Epinephelus itajara (~ 110 cm TL). H. Mycteroperca bonaci
(~15 cm TL).

FIGURE 7 | Fish biodiversity from MPA Costa dos Corais. A.
Bathygobius soporator (~ 8 cm TL). B. Coryphopterus glaucofraenum (~
5 cm TL). C. Ctenogobius saepepallens (~ 4 cm TL). D. Elacatinus figaro
(~ 4 cm TL). E. Gramma brasiliensis (~ 5 cm TL). F. Paranisotremus
moricandi (~ 15 cm TL). G. Anisotremus surinamensis (~ 20 cm TL). H.

Anisotremus virginicus (~ 20 cm TL).

FIGURES | Fish biodiversity from MPA Costa dos Corais. A. Haemulon aurolineatum (~ 18 cm TL). B. Haemulon parra (~ 25 cm TL). C. Haemulon

plumieri (~ 25 cm TL). D. Haemulon squamipinna (~ 18 cm TL). E. Myripristis jacobus (~ 20 cm TL). F. Bodianus rufus (~ 20 cm TL). G. Clepticus

brasiliensis (~ 30 cm TL). H. Halichoeres brasiliensis (~ 20 cm TL).
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Deeper reefs (> 30 m depth) have been considered less impacted from anthropogenic
effects compared to shallow reefs (< 30 m depth) (Jankowski er al., 2015; Pereira e
al., 2018); although it is not universal statement (Rocha et al., 2018). On the studied
multiple use MPA, several species once frequently recorded on shallow areas such as
barracudas (Sphyraena barracuda), snappers (Lutjanus spp.) and large parrotfishes (Scarus
spp. and Sparisoma spp.) are currently recorded nearly unique at deeper reefs. For
instance, Pereira ef al. (2021) demonstrated by local ecological knowledge (LEK) that
fishers used to catch the endemic and endangered parrotfish Scarus trispinosus on shallow
reefs three decades ago. Yet, the species is currently rarely recorded at shallow sites; with
the remaining populations inhabiting deeper reefs (Pereira er al., 2021). Additionally,
fish behavior has been altered inside the MPA following human presence (tourism and/
or fishing activity). Benevides e al. (2019) indicated that the zoning applied by APACC
has a positive effect on the caution of target species, wherein in the tourist zone, where
fishing is prohibited, fish allows a closer approach to the diver than in fishing area.
Pereira et al. (2020) also suggested that fish species on shallow reefs tend to be less
tolerant to human presence compared to individuals inhabiting deeper reefs. This could
be supporting the idea that deeper reefs could be currently used by fish as “refuge” areas
that are likely to be safeguarding both fish communities and species behavior.

Rezoning process on MPA Costa dos Corais has been recently conducted and
published (ICMBio, 2021). During rezoning process, a series of new no-take zones have
been selected and thoughtfully discussed with local communities to increase coral reefs
conservation and effective local community engagement. However, it should be noted
that there are controversies regarding the shared use of multiple use locations by fishers.
These differences are mainly due to the dispute over territories between fishers and
the tourism industry. Catamarans, speedboats, and jet skis are perceived by artisanal
fishers as negative impacts that keep fish away and cause damage to fishing gear. In
this context, the importance of the management plan aims to regulate nautical activity
is appreciated, supporting biodiversity conservation, as well as strengthening artisanal
fishing activity and community-based tourism.

This no-take zones effort represents an increase of 900% in no-take zones inside the
MPA Costa dos Corais that, together with local engagement, will represent a major
conservation outcome on large scale reef fish conservation for the SWA Ocean. Most of
these new no-take zones encompass both shallow and deeper reefs allowing a cross-shelf
protection of reef biodiversity and ensuring connectivity of fish population between
multiple habitats such as shallow and deeper reefs, seagrass and algae beds, mud/sand
bottoms and rhodolith beds.

A total of 12% (40 species) from the present study are registered on the 2020 IUCN
red list as Near Threatened (NT), Vulnerable (VU), Endangered (EN) or Critically
Endangered (CR). Additionally, 9% (29 species) are on Brazilian red list species (ICMBio,
2018). Overexploitation of many Brazilian reef fish species have been reported by
several authors (Di Dario ef al., 2015; Pereira et al., 2021). Studies suggested that a total
of 60% of the red-listed marine species are primarily jeopardized by overfishing and the
remaining 40% are threatened by habitat degradation and other non-fisheries related
impacts (Pinheiro ef al., 2015). However, fisheries monitoring along Brazilian coast is
nearly inexistent and only 0.8% of the coastal zone is included within no-take areas
(Di Dario et al., 2015; Vila-Nova et al., 2014); regardless, consistent evidence of no-
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FIGURE 9 | Fish biodiversity from MPA Costa dos Corais. A.
Halichoeres dimidiatus (~ 10 cm TL). B. Halichoeres poeyi (~ 12 cm TL).
C. Scarus trispinosus (~ 25 cm TL). D. Scarus zelindae (~ 30 cm TL). E.
Sparisoma amplum (~ 35 cm TL). F. Sparisoma axillare (~ 32 cm TL). G.

Sparisoma frondosum (~ 30 cm TL). H. Sparisoma radians (~ 15 cm TL).

FIGURE 10 | Fish biodiversity from MPA Costa dos Corais. A.
Gobioclinus kalisherae (~ 5 cm TL). B. Labrisomus cricota (~ 4 cm TL).
C. Labrisomus nuchipinnis (~ 5 cm TL). D. Lutjanus alexandrei (~ 20 cm
TL). E. Lutjanus analis (~ 22 cm TL). F. Lutjanus jocu (~ 30 cm TL). G.
Lutjanus synagris (~ 20 cm TL). H. Ocyurus chrysurus (~ 18 cm TL).

FIGURE 11 | Fish biodiversity from MPA Costa dos Corais. A. Mulloidichthys martinicus (~ 20 cm TL). B. Pseudupeneus maculatus (~ 18 cm TL). C.

Gymnothorax vicinus (~ 30 cm TL). D. Gymnothorax funebris (~ 80 cm TL). E. Muraena pavonina (~ 50 cm TL). F. Ogcocephalus vespertilio (~ 20 cm

TL). G. Myrichthys ocellatus (~ 30 cm TL). H. Pempheris schomburgkii (~ 5 cm TL).
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FIGURE 12 | Fish biodiversity from MPA Costa dos Corais. A. FIGURE 13 | Fish biodiversity from MPA Costa dos Corais. A.
Holacanthus ciliaris (~ 30 cm TL). B. Pomacanthus paru (~ 25 cm TL). C. Scorpaena plumieri (~ 20 cm TL). B. Rypticus saponaceus (~ 22 cm TL).
Abudefduf saxatilis (~ 10 cm TL). D. Azurina multilineata (~ 8 cm TL). C. Serranus flaviventris (~ 8 cm TL). D. Calamus penna (~ 12 cm TL). E.
E. Stegastes fuscus (~ 5 cm TL). F. Stegastes variabilis (~ 5 cm TL). G. Sphyraena barracuda (~ 60 cm TL). F. Hippocampus reidi (~ 8 cm TL). G.
Odontoscion dentex (~ 10 cm TL). H. Pareques acuminatus (~ 4 cm TL). Synodus intermedius (~ 25 cm TL). H. Prionotus punctatus (~ 18 cm TL).

take MPAs and strict no-entry marine reserves demonstrating a fish recovery/spillover
potential (Francini, Moura, 2008; Anderson ef al., 2014; Motta ef al., 2021; PHCP and
collaborators, work in progress).

Coral cover and structural complexity have been described as an important variable
influencing reef fish abundance and richness worldwide (Pereira, Munday, 2016; Darling
et al., 2017). An increase on habitat complexity, food provision and shelter suggest that
higher coral cover is likely to increase fish diversity (Leal ef al., 2015; Mora, 2015).
Previous studies have demonstrated up to 50% of coral cover on some areas of the MPA
(PHCP and collaborators, work in progress), a much higher coral cover value compared
to Brazilian coast with an average of 4.38% + 8.17 (Aued ef al., 2018). Hence, together
with Abrolhos bank (up to 21% of coral cover) (Teixeira ef al., 2021), MPA Costa dos
Corais stands as one of highest coral cover areas on Brazilian coast. This trend likely to
influence and explain such a high reef fish richness, featuring an unique and relevant site
for fish biodiversity and conservation on the Southwestern Atlantic Ocean.
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Brazilian marine biodiversity has been recently jeopardized due to a series of
inconsistent governmental policies (Pinheiro ef al., 2015; Miranda et al., 2020). Many
SWA biodiversity hotspots are under risk such Fernando de Noronha Archipelago
— UNESCO Heritage, Vitéria-Trindade Chain (VTC), Abrolhos Bank and MPA
Costa dos Corais (Mazzei et al., 2017; Magris et al., 2020; Pimentel ef al., 2020) that
would compromise reef fish biodiversity on SWA. Hence, local strategies such as
co-management, surveillance and local community compliance/engagement seems
to be vital approaches for marine habitat conservation and maintenance of reef fish
populations.
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