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Abstract :   
 
Bottom trawling is a common fisheries method and also a widespread scientific sampling method for 
benthic and demersal species. Selectivity and catchability are usually estimated using different meshes 
and studies with alternative methods are rare. In this study, to improve the estimation of trawl selectivity, 
we compare bottom trawl catches and recordings made by a camera fitted on the top of the net. Scientific 
trawling was conducted along the Northeast Brazilian shelf, a typical carbonate shelf with presence of 
sponges, coralline bottoms and a high water visibility. In total, 23 taxa (19 species and four genera) were 
identified in the videos and 30 taxa (25 species and five genera) in the trawls, indicating a higher potential 
of trawling to record species richness. Overall, no significant differences were observed in the assemblage 
structure identified by trawling and underwater footages. However, divergences were observed in fish 
catchability between trawls and videos. Net sampling was more selective for fish with low swimming 
capacity, while species with shelter and fast swimming capacity seemed to be underestimated. 
Furthermore, underwater footages allowed for an assessment of the trawling impacts on erect sponges 
with the observation of the damage on large branching and tubular sponges. The vulnerability of those 
habitats that concentrate higher fish diversity to mechanical impact raise the need for creation of 
preventive measures to protect these sensitive areas from commercial fishing operations. The use of less 
destructive methods is an important survey alternative under special conditions, particularly in 
conservation areas. In this study the videos could not be used as a complete alternative for the trawls, 
which presented higher efficiency, however, videos had shown to be a useful complement. Possibly, the 
speed and height determined by the trawling operation affected the performance of video sampling, being 
performed in suboptimal conditions. Using dedicated video sampling, such as towed video, could 
significantly improve its efficiency and compensate the disadvantages observed from the videos. 
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Highlights 

► Video application in the evaluation of fish catchability by bottom trawling. ► Scientific trawling has 
shown higher performance in describing the fish community. ► Videos demonstrated to be useful 
complement for scientific trawling. ► The net impact on erect sponges raise the need for creation of 
preventive measures. 
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sampling was more selective for fish with low swimming capacity, while species with shelter 27 

and fast swimming capacity seemed to be underestimated. Furthermore, underwater 28 

footages allowed for an assessment of the trawling impacts on erect sponges with the 29 

observation of the damage on large branching and tubular sponges. The vulnerability of 30 

those habitats that concentrate higher fish diversity to mechanical impact raise the need for 31 

creation of preventive measures to protect these sensitive areas from commercial fishing 32 

operations. The use of less destructive methods is an important survey alternative under 33 

special conditions, particularly in conservation areas. In this study the videos could not be 34 

used as a complete alternative for the trawls, which presented higher efficiency, however, 35 

videos had shown to be a useful complement. Possibly, the speed and height determined 36 

by the trawling operation affected the performance of video sampling, being performed in 37 

suboptimal conditions. Using dedicated video sampling, such as towed video, could 38 

significantly improve its efficiency and compensate the disadvantages observed from the 39 

videos. 40 

 41 

Keywords: Fish; Underwater footage; Fisheries; Catchability; Sponges; Northeast Brazil. 42 

 43 

1. Introduction      44 

 45 

Scientific trawling is one of the most used methods to obtain abundance indices for 46 

fisheries management (Trenkel et al., 2004b; Hoffman et al., 2009). It provides the 47 

identification of a broad diversity of commercial and non-commercial fish and benthic 48 

organisms (Brind'Amour et al., 2014). Bottom trawl effectiveness is related to catchability 49 

and selectivity. Catchability is the relation of the relative abundance indices provided by a 50 

fishing technique and the actual population density (Trenkel et al., 2004a). In other words, it 51 
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represents the interaction of the resource abundance and the effectiveness of the fishing 52 

gear (Arrenguín-Sanchez, 1996). Many factors can influence bottom trawl catchability, such 53 

as depth, season, fish behavior, fish vertical distribution, and gear selectivity (Beentjes et 54 

al., 2004; Yule et al., 2008). Selectivity is related to the probability of fish of a specific size 55 

to be captured by a fishing gear, providing measures of escapement (Arrenguín-Sanchez, 56 

1996), which can occur both under and above the trawl net, also affecting trawl catchability 57 

(Pearcy et al., 1989).  58 

Video recording methods are used to study the marine ecosystem for approximately 59 

70 years (Barnes, 1952). They have demonstrated a satisfactory cost-effectiveness and 60 

they are non-destructive to the environment (Spencer et al., 2005, Mallet and Pelletier, 61 

2014). Regarding trawling, videos have been used to compare the sampling effectiveness 62 

among fish species using bottom trawl and visual methods (Pearcy et al., 1989; Adams et 63 

al., 1995; McIntyre et al., 2015). However, the video footages were not simultaneous to the 64 

trawling. Studies that have used video records during trawling were in most cases 65 

investigating the behavior and escapement of a specific group of fish, such as flatfishes, 66 

elasmobranchs or other target species (Godo et al., 1999; Albert et al., 2003; Chosid et al., 67 

2012; Hannah and Jones, 2012; Bryan et al., 2014; Melli et al., 2019; Noack et al., 2019; 68 

Young et al., 2019). 69 

Here we compare the effectiveness of the two methodologies by performing them 70 

simultaneously during a scientific fish survey cruise. The study was performed over the       71 

Northeastern Brazilian continental shelf, which is dominated by carbonate sediments due to 72 

its low rate of precipitation and sedimentation (Camargo et al., 2015). This sediment-73 

starved aspect provides clear waters and allows the preservation of topographic features, 74 

resulting in the presence of benthic habitats that harbor diverse biological communities 75 

(Rocha et al., 2000; Camargo et al., 2015; Eduardo et al., 2018). Specifically, we compared 76 
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fish recorded by video with those captured by trawling, reported the noticeable fish 77 

reactions to the trawl net, and discussed on fish catchability according to their behavior and 78 

the characteristics of the habitat. We also recorded trawl impact on large size branching 79 

and tubular sponges, which in the region form conspicuous coral-sponge bottoms that 80 

present high biodiversity and represent a refuge for various commercial and sensitive fish 81 

species (Eduardo et al., 2018; Eduardo et al., 2020). 82 

 83 

2. Material and Methods 84 

 85 

2.1 Study Area 86 

 The study area (Fig.1) is situated in the Northeast Brazilian continental shelf, from 87 

5ºS to 9ºS. The average of shelf width is 40 km, the shelf break is approximately at 60 m 88 

deep and biogenic carbonate sediments predominantly cover the area, constituting 89 

carbonate bottoms, typical of the region (Manso et al., 2003; Vital et al., 2010; Camargo et 90 

al., 2015). This region contains high biodiversity and some Marine Protected Areas, such as 91 

“APA dos Corais” and “APA Costa dos Corais”, which are in the north and south part of the 92 

study area respectively (Ferreira and Maida, 2007, Prates et al., 2007). APA is an area of 93 

sustainable use, corresponding to category V of the IUCN Protected Areas Categories 94 

(Lausche and Burhenne-Guilmin, 2011).  95 

 96 
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 97 

Fig.1. Study area with the five stations (sampling points) where we could compare video and 98 

trawling. Cartographic Base: IBGE, 2017. GCS_SIRGAS2000.    99 

 100 

The study area (Fig.1) is part of the Northeastern Brazil Shelf-Edge Zone EBSA 101 

(Ecologically and Biologically Significant Area) (Secretariat of the Convention on Biological 102 

Diversity, 2014), that harbours coraline-sponge formations and may act as fish natural 103 

corridors between habitats in mesophotic zones (Feitoza et al., 2005; Olavo et al., 2011). 104 

 105 

2.2 Sampling  106 

 Samples were collected on board the French R/V ANTEA, during the ‘Acoustics 107 

along the BRAzilian COaSt 2’ (ABRACOS 2; Bertrand, 2017) survey performed on 9 April – 108 

9 May 2017. Sampling was conducted using a bottom trawl (body mesh: 40 mm, cod-end 109 
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mesh: 25 mm, entrance dimensions horizontal x vertical: 28×10 m) and video footages by 110 

an underwater camera (GoPro Hero 3+) attached in the upper part of the mouth of the net. 111 

Videos were recorded from 14 trawls, however, only five trawls presenting videos with 112 

adequate field of view (recording the entire net mouth) were considered here. Sampling 113 

was thus restricted to depths between 36 and 64 meters, which correspond to mesophotic 114 

depths (Rocha et al., 2018), and trawling was performed during approximately 6 min at 3.0 115 

knots. Tow duration was based on video observations, from the moment of the arrival of the 116 

net on the ocean floor to the lift-off time. To ensure the net was fishing correctly we utilized 117 

SCANMAR sensors to monitor the net geometry, to give headline height, depth, and 118 

distance of wings and doors. In addition, bobbins were added to the ground rope 119 

(rockhopper) to reduce net damage and impacts on benthic habitat.  120 

 For each haul, fish were identified, counted, and preserved with a solution of 4% 121 

formalin in seawater or by freezing until processing. For video identification and counting, 122 

trained people performed visual census based on fish identification guides (Lessa and 123 

Nóbrega, 2000; Humann and Deloach, 2002). Fish that could not be identified to species 124 

level were grouped to genus level. Fish species and families were classified according to 125 

Craig and Hastings (2007) and Nelson (2016).  126 

 127 

2.3 Data analyses 128 

Data consisted of fish counts (N) identified at the lowest taxonomic possible level 129 

obtained from videos observations and trawling catches. The relative index of density 130 

(catch per unit of area – CPUA) was calculated considering the number of individuals per 131 

trawled area (ind.km−2). To estimate the trawled area, we multiplied the distance covered by 132 

the net through the bottom (in meters) with the average mouth opening (13 m) (Table 1). 133 
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Species composition was estimated by number (relative abundance - %N). To 134 

describe species dominance patterns we used the frequency of occurrence (FO) and the 135 

relative numerical abundance in percentage (NP) (Garcia et al., 2006). Species that 136 

presented NP greater/lower than the average were considered Abundant/Scarce. Similarly, 137 

species that presented FO greater/lower than the average were considered Frequent/Rare. 138 

Based on these criteria, the degree of species dominance was classified in four categories 139 

of relative importance (relative importance index): (1) Abundant and Frequent, (2) Abundant 140 

and Rare, (3) Scarce and Frequent and (4) Scarce and Rare (Garcia et al., 2006).   141 

 142 

Table 1 143 

Time duration and area covered by bottom trawls and video footages in total and in all five stations 144 

(sample points). Trawls were performed along the Northeast Brazilian continental shelf (4°–9°S) and 145 

video footages were recorded simultaneously by a camera installed on top of the anterior part of the 146 

trawl net.    147 

Stations Time Area (m2) 

1 8min 25sec 10110 

2 6min 9sec 7387 

3 5min 50sec 7007 

4 5min 17sec 6346 

5 4min 38sec 5566 

Total 30min 19sec 36416 

 148 

We investigated patterns of catchability based on the differences between the 149 

number of individuals sampled by videos and by trawls (net change). Furthermore, we used 150 

the CPUA to investigate the structure of fish assemblages from videos and trawls. To 151 

reduce the effect of shoals in the analyses, the CPUA data was log-transformed (Log(x+1)). 152 
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We built a resemblance matrix, based on Bray-Curtis similarity index. The non-metric 153 

multidimensional scaling method (nMDS) was used to represent the samples graphically in 154 

a two-dimensional plane and the non-parametric permutation procedure ANOSIM (Analysis 155 

of Similarity) was applied to test for differences between the structure of fish assemblages 156 

from videos and trawls (Clarke, 1993). These analyses were performed using the software 157 

PRIMER6 + Permanova (Anderson et al., 2008) with a significance level of 0.05. Finally, we 158 

also counted all erect sponges that appeared in the videos.  159 

 160 

3. Results  161 

 162 

The five hauls analyzed in this study corresponded to a total effort of 30 min and 36,416 163 

m2 of trawled area (Table 1). From bottom trawls, 490 fishes distributed in 23 families and 164 

identified in 30 taxa, at the level of 25 species and 5 genera were captured. Whereas 370 165 

fishes distributed in 19 families were identified through the videos, classified in 23 taxa at 166 

the level of 19 species and 4 genera (Table 2). 167 

Approximately 70% of fish assemblages were represented by Holocentrus adscensionis 168 

(26% in videos and 29% in bottom trawls), Pseudupeneus maculatus (20% in videos and 169 

15% in bottom trawls), Diodon holocanthus (0% in videos, 15% in bottom trawls), Fistularia 170 

tabacaria (13% in videos and 4% in bottom trawls) and Acanthurus spp. (9% in videos and 171 

4% in bottom trawls) (Fig. 2). 172 

     Of the total 34 taxa composing the fish community detected by the sum of both 173 

methods, 88.2% were captured by bottom trawls and 67.6% were identified in video 174 

observations. Four species were only observed in videos: Caranx crysos, Halichoeres 175 

dimidiatus, Malacanthus plumieri and Calamus pennatula, while 11 were only observed in 176 

trawl catches, the most abundant being Diodon holocanthus (Table 2). 177 
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   178 

 179 

Fig. 2. Relative abundance of fishes (%) sampled by two different methods along the Northeast 180 

Brazilian continental shelf (4°–9°S): video and bottom trawl. 181 

 182 

Table 2 183 

List of species, number of individuals (N), relative importance index (1: Abundant and frequent; 2: 184 

Abundant and rare; 3: Scarce and frequent; 4: Scarce and rare) for fishes sampled in all five 185 

stations by videos and bottom trawls along the Northeast Brazilian continental shelf (4°–9°S). 186 

Family Genera / Species 
N 

Relative Importance 

Index 

Video Bottom Trawl Video Bottom Trawl 

Acanthuridae Acanthurus spp. 35 18 1 1 

Aulostomidae Aulostomus maculatus  0 5  4 
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Balistidae Balistes sp. 1 2 4 3 

Carangidae Caranx crysos 1 0 4  

Chaetodontidae Chaetodon ocellatus 9 19 3 1 

Chaetodon striatus 2 3 3 3 

Dactylopteridae Dactylopterus volitans  1 1 4 4 

Dasyatidae Hypanus guttatus 0 1  4 

Hypanus marianae 7 7 3 3 

Diodontidae Diodon holocanthus 0 74  1 

Fistulariidae Fistularia tabacaria 47 21 1 1 

Gerreidae Eucinostomus sp. 0 3  4 

Haemulidae Anisotremus virginicus 2 2 4 4 

Haemulon aurolineatum 9 13 4 4 

Haemulon plumierii 10 15 3 1 

Holocentridae Holocentrus adscensionis 97 144 1 1 

Labridae Halichoeres dimidiatus 1 0 4  

Lutjanidae Lutjanus synagris 0 4  3 

  Ocyurus chrysurus 1 2 4 4 

Malacanthidae Malacanthus plumieri 6 0 3  

Microdesmidae Ptereleotris randalli 0 1  4 

Monacanthidae Aluterus monoceros  0 1  4 

Mullidae Pseudupeneus maculatus 75 74 1 1 

Ostraciidae Acanthostracion spp. 6 34 3 1 

Lactophrys trigonus 16 13 1 3 

Pomacanthidae Holacanthus ciliaris 6 6 3 3 

Pomacanthus paru 9 8 3 3 

Pomacentridae Stegastes pictus   0 1  4 

Rhinobatidae Pseudobatos percellens 0 1  4 
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Scaridae Sparisoma spp. 9 13 3 3 

Sciaenidae Pareques acuminatus 0 1  4 

Serranidae Alphestes afer  0 2  4 

Cephalopholis fulva 15 1 1 4 

Sparidae Calamus pennatula 5 0 3  

  187 

Most species only registered either in videos or in trawl samples were considered 188 

scarce and rare in terms of relative importance index. Four species were considered 189 

abundant and frequent in both sampling methods (Acanthurus spp., Fistularia tabacaria, 190 

Holocentrus adscensionis and Pseudupeneus maculatus) and five were scarce and 191 

frequent (Chaetodon striatus, Hypanus marianae, Holacanthus ciliaris, Pomacanthus paru 192 

and Sparisoma spp.). We did not find any abundant and rare species (Table 2).  193 

 Considering the net change between fish sampled by the two different methods, the 194 

species that prevailed in the videos were Malacanthus plumieri (which was identified only 195 

by videos), Acanthurus spp., F. tabacaria and Cephalopholis fulva, while in the bottom 196 

trawls Acanthostracion spp., H. adscensionis and Diodon holocanthus (which was only 197 

identified on trawls) were predominant (Fig. 3).    198 

   199 
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 200 

Fig. 3. Net change between fish sampled by videos and by bottom trawls along the Northeast 201 

Brazilian continental shelf (4°–9°S). The main differences are highlighted (1. Malacanthus plumieri; 202 

2. Acanthurus spp.; 3. Fistularia tabacaria; 4. Cephalopholis fulva; 5. Acanthostracion spp.; 6. 203 

Holocentrus adscensionis; 7. Diodon holocanthus). 204 

   205 

The segregation between samples is more noticeable than between methods (Fig. 206 

4).      Additionally, the ANOSIM analysis, based on the log-transformed CPUA dataset, did 207 

not reveal a significant difference between the structure of fish assemblages from video and 208 

bottom trawl (R = - 0.092; p = 0.72). 209 

 210 
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 211 

Fig. 4. Non-metric multidimensional scaling method (nMDS) of the CPUA data (ind.km-2) of the 212 

fish assemblages sampled by videos and by bottom trawls along the Northeast Brazilian continental 213 

shelf (4°–9°S). The numbers (1; 2; 3; 4; 5) represent the stations (sample points); BT: Bottom trawl.   214 

 215 

In total, 126 individual sponges were observed in videos, where 119 were classified 216 

as belonging to family Aplysinidae (94%). Of those, most resemble genera Aplysina and a 217 

few could be Aiolochroia. Remaining, seven organisms were classified as class 218 

Demospongiae, possibly belonging to the genera Aplysina, Aiolochroia, Oceanapia or 219 

Geodia All sponges hit by the trawl were damaged (Fig. 5).   220 

 221 
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 222 

Fig. 5. Images examples of the sponges dragged by the trawl net along the Northeast Brazilian 223 

continental shelf (4°–9°S). 224 

 225 

4. Discussion 226 

 227 

This study is the first analyzing and comparing the fish community structure as 228 

observed from videos and bottom trawls carried out simultaneously. In total, 29 species 229 

were recorded by our subset of 5 hauls and video sampling, corresponding to 24% of the 230 

total number of species (120) recorded during the 35 hauls of the entire survey (Eduardo et 231 

al., 2018), which included trawling at depths as shallow as 10 meters.   232 

Differences between the structure of fish assemblages sampled by videos and 233 

bottom trawls were not significant, probably due to small sample size and differences 234 

between samples sets. Previous studies have demonstrated differences among species 235 

when comparing visual surveys and bottom trawl sampling efficiency (Adams et al.,1995; 236 

McIntyre et al., 2015). In this study, despite the non-significant difference between the 237 

overall fish assemblages sampled by the two methods, it was clear that the bottom trawls 238 

were more efficient to describe the fish community, as indicated by the higher number of 239 
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species caught by this method. It is noteworthy, however, that in the present study the 240 

results from videos were determined by trawls’ height and speed, possibly limiting the 241 

efficiency of the method per se. Species captured only by trawls were mostly those 242 

considered scarce and rare. However, their detection is important, as rarity is a common 243 

feature in reef fish communities and they might be highly important in the ecosystem 244 

despite they are not the most abundant or frequent (Grande et al, 2019). 245 

Furthermore, species-specific patterns were observed. For instance, Cephalopholis 246 

fulva, Malacanthus plumieri, Calamus pennatula, and Halichoeres dimidiatus were present 247 

in videos but escaped the trawl net passage due to their ability to hide in caves, to take 248 

refuge underneath coral rubble or to dive into the sand (Clark et al., 1988; Fiorentini et al., 249 

1999; Claydon and Kroetz, 2007; Guidetti et al., 2008). Noteworthy, the rockhopper 250 

prevented the net of digging into the bottom. The Surgeonfishes Acanthurus spp. were also 251 

able to evade capture possibly because of their shelter attempts (Benevides et al., 2016). 252 

Although squirrelfish Holocentrus adscensionis frequently hide in coral crevices at 253 

daytime (Greenfield, 1981), and thus potentially had the ability to escape, they did not 254 

escape and were more abundant in the trawl catches than in video. This is related to the 255 

occurrence of a large aggregation event in one of the stations, probably a spawning 256 

aggregation since most individuals were spawn ready (BPF, pers. obs.), which leaves them 257 

more vulnerable (Chollett et al., 2020). In a shoal, the behaviour of an individual fish can be 258 

influenced by the movement of the surrounding fishes, resulting in different reactions of the 259 

fish in front of the trawl and consequently enabling a tendency to have high catchability at 260 

high densities and low catchability at low densities (Godo et al., 1999). In most cases, 261 

Holocentrus adscensionis appeared in videos trying to hide into the corals and sponge’s 262 

structures. However, aggregating individuals behaved swimming away from the net with 263 
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other fish. The aggregation may also have induced a bias in fish counting, causing 264 

underestimated abundance in the video census (Tessier et al., 2005; Lowry et al., 2012).   265 

The blue runner Caranx crysos (Mitchill, 1815) was not captured in the trawls. 266 

Probably, its fast-swimming capacity allowed the fish to keep its position ahead of the net, 267 

eventually escaping the net during or at the end of the haul (Beentjes et al., 2004). 268 

Similarly, the cornetfishes Fistularia tabacaria (Fritzsche, 1976) has high swimming 269 

endurance and this possibly contributed to their escapement from the trawl net (Beentjes et 270 

al., 2004).     271 

On the other hand, the porcupine puffer fish Diodon holocanthus was not identified in 272 

videos but was the most abundant fish in the bottom trawls catches. This species was likely 273 

not detected in videos since the upper vision of the camera make difficult to identify the fish 274 

due to its camouflage with the substrate and immobility. Also, they react to threats inflating 275 

or expanding their body with air or water (Shipp, 2003). Thus, we believe that when the 276 

porcupine puffer fish felt threatened by the trawl net they were not in the camera’s field of 277 

view anymore, and as a consequence of their immobility and behavior they were 278 

immediately dragged to the end of the net. The boxfishes Acanthostracion spp. are also 279 

slow swimming benthic-dwelling (Matsuura, 2003) and present a good camouflage with the 280 

substrate, which similarly contribute to their high catchability and complicate their 281 

identification in video census (Beentjes et al., 2004). 282 

Catchability differences were noted as discussed above and were possibly 283 

associated with fish behavior, swimming ability, density and distribution (He, 1993; Godo et 284 

al., 1999; Beentjes et al., 2004; Trenkel et al., 2004a; Yule et al., 2008; McIntyre et al., 285 

2015). Escaping was also associated to habitat complexity, which was offered by the 286 

rugose carbonate bottom that forms crevices and by coral-sponge formations, typical of the 287 

carbonate shelf. 288 
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Videos illustrated strong bottom-trawl impact with the destruction of erect sponges. 289 

Indeed, all observed sponges touched by trawling gear were destroyed or damaged. Trawl 290 

nets remove rocks and corals and smooth out natural topography, consequently reducing 291 

the structural heterogeneity, which is an important factor to the recruitment and survival of 292 

countless fish (Auster et al., 1996; Pilskaln et al., 1998; Kumar and Deepthi, 2006). 293 

Sponges together with corals and other benthic organisms play an important role in the 294 

formation of mesophotic ecosystems and are vulnerable to different fishing activities 295 

(Portela et al., 2015; Chimienti et al., 2019). In some areas of the Northeast Brazilian 296 

continental shelf, the sponge community represents the only shelter for various fish species 297 

and functions as an habitat ‘oases’ (Rocha et al., 2000). The direct damage to benthic 298 

organisms may affect a variety of demersal fishes because of the depletion of food supply 299 

and shelters, which exposes the fishes to predation (Kumar and Deepthi, 2006). 300 

 Along the Northeastern Brazilian coast, artisanal and commercial bottom trawling 301 

operations target mostly shrimp, being thus restricted to muddy or sandy-muddy bottoms 302 

and generally in shallow and coastal waters (Dias-Neto, 2011; Bandini, 2014; Port et al., 303 

2016; Bomfim et al., 2019; Silva-Júnior et al., 2019). However, bottom trawling operations 304 

on carbonate bottoms and in mesophotic depths (under 30 meters deep) is reported in 305 

other parts of the world (Colman et al., 2005; Eigaard et al., 2016; Chimienti et al., 2019). In 306 

Brazil, experimental fishing operated by international vessels has already been conducted 307 

on northeastern Oceanic banks (MMA, 2006), so there is reason for concern that this kind 308 

of fishing may be eventually implemented over carbonate bottoms of continental shelves.  309 

Additionally, trawlers frequently operate illegally in areas where fishing is prohibited 310 

according to federal fishery laws, including ecologically sensitive zones (Brandini, 2014; 311 

Isaac and Ferrari, 2016). Therefore, although bottom trawling is not currently disseminated 312 

on carbonate bottoms in the Northeast Brazilian continental shelf, fishing operations may 313 
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develop faster than regulatory agencies can respond (Berkes et al., 2006), thus preventive 314 

measures and regulations are important to this region.   315 

We acknowledge the limits of our study including the restricted sample size.  This 316 

study, however, represents a first contribution combining simultaneously video and bottom 317 

trawling and thus provides insight into the performance of two dissimilar sampling methods 318 

and an evaluation of a potential fishing impact. Thus, the video observations on sponge 319 

depletion and also on fish behavioral reactions are important to assist in taking preventative 320 

actions.   321 

Certainly, scientific trawl surveys are much less destructive than commercial 322 

operations and are useful to collect biological samples for diet and ageing studies, allowing 323 

the estimation of population age structures, the calculation of growth and mortality rates, 324 

which are essential for the management and monitoring of fish populations (McIntyre et al., 325 

2015). However, despite the higher efficiency of bottom trawls, our study has shown that 326 

videos may be an important addition to bottom trawl methods, recording elusive species 327 

and also detecting impacts, complementing previous studies showing that video is an 328 

appropriate method for studies aiming at analyzing the distribution of fish or community 329 

structure (Assis et al., 2007; Stoner et al., 2007; Schaner et al., 2009; Mérillet et al., 2018).     330 

 331 

5. Conclusion 332 

 333 

Here, we compared the fish community on a carbonate shelf as observed using 334 

bottom trawl and video footage simultaneously. Overall, the difference in fish assemblages 335 

structure was not significant. However, trawling has shown higher performance in relation to 336 

the number of species captured and thus in describing the fish community. Catchability 337 

differences were noticeable for some species, associated with behavioural and ecological 338 
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characteristics. In addition, video footages allowed the observation of sponges’ destruction 339 

by the trawls net. Although bottom trawl fishing is not under operation in the region, we 340 

recommend that preventative measures and regulations should be addressed to these 341 

vulnerable bottom type areas, as the regulatory agencies are often slow to react to the fast 342 

development of fishing activities. 343 

The videos analyzed in this study do not represent a complete alternative for 344 

scientific bottom trawling, however, it demonstrated to be a useful complement, allowing the 345 

observation of species that were captured by the trawls and species-specific reactions to 346 

the net. Furthermore, the implementation of less destructive methods may be necessary, 347 

especially in conservation areas. Possibly, video sampling was performed in suboptimal 348 

conditions, that is, at the speed and height determined by the trawling operation. A use of 349 

dedicated video sampling (such as towed video) could significantly improve the 350 

performance and compensate the disadvantages of the videos observed in this study. 351 

 352 

Acknowledgements 353 

 We acknowledge the French oceanographic fleet for funding the research expedition 354 

ABRACOS 2 and the crew of the R/V ANTEA for their assistance and guidance in the field 355 

operations. We also acknowledge the assistance of Dr Thaynã Cavalcanti (UFPE) in the 356 

sponges’ identification, as well as the help of all participants from the LECOR and 357 

BIOIMPACT Laboratories. This study was partially financed by the project PELD-TAMS 358 

(Long Duration Ecological Program – Sustainable Tamandaré), by CAPES (Coordination 359 

for the Improvement of Higher Education Personnel) through a student grant to Maria 360 

Jacqueline Gomes de Barros, Leandro Nolé Eduardo and Alex Souza Lira, and by CNPQ 361 

(National Council for Scientific and Technological Development) through a productivity 362 

Jo
urn

al 
Pre-

pro
of



20 

 

research grant to Beatrice Padovani Ferreira and Flávia Lucena Frédou. This work is a 363 

contribution of the LMI TAPIOCA and of the PELD-TAMS (grant number 441632/2016-5).  364 

 365 

Declarations of interest 366 

None. 367 

 368 

Funding 369 

This work was supported by the French oceanographic fleet, through the project ABRACOS 370 

2 (http://dx.doi.org/10.17600/17004100), and partially financed by the project PELD-TAMS 371 

(Long Duration Ecological Program – Sustainable Tamandaré), by CAPES (Coordination 372 

for the Improvement of Higher Education Personnel) and by CNPQ (National Council for 373 

Scientific and Technological Development). 374 

 375 

6. References 376 

 377 

Adams, P.B., Butler, J.L., Laiding, T.E., Dahlin, K.A., and Wakefield, W.W., 1995. 378 

Population estimates of Pacific coast groundfishes from video transects and swept-379 

area trawls. Fishery Bulletin. 93, 446–455.  380 

Albert, O.T., Harbitz, A., Høines, A.S., 2003. Greenland halibut observed by video in 381 

front of survey trawl: behaviour, escapement, and spatial pattern. Journal of Sea 382 

Research. 50, 117–127. https://doi.org/10.1016/S1385-1101(03)00063-7 383 

Anderson, M.J., Gorley, R.N., Clarke, K.R., 2008. PERMANOVA+ for PRIMER: Guide 384 

to Software and Statistical Methods. PRIMER-E, Plymouth. 385 

Arrenguín-Sanchez, F., 1996. Catchability: a key parameter for fish stock assessment. 386 

Reviews in Fish Biology and Fisheries. 6, 221–242.    387 

Jo
urn

al 
Pre-

pro
of



21 

 

Assis, J., Narváez, K., Haroun, R., 2007. Underwater towed video: a useful tool to 388 

rapidly assess elasmobranch populations in large marine protected areas. Journal 389 

of Coastal Conservation. 11, 153–157. https://doi.org/10.1007/s11852-008-0015-x   390 

Auster, P.J., Malatesta, R.J., Langton, R.W., Watling, W., Valentine, P.C., Donaldson, 391 

C.L.S., Langton, E.W., Shepard, A.N., Babb, I.G., 1996. The impacts of mobile 392 

fishing gear on seafloor habitats in the Gulf of Maine (northwest Atlantic): 393 

Implications for conservation of fish populations. Reviews in Fisheries Science. 4 394 

(2), 185–202. 395 

Barnes, H., 1952. Under-water television and marine biology. Nature, 169, 477-479. 396 

Beentjes, M.P., Smith, M., Phillips, N.L., 2004.  Analysis of catchability for east coast 397 

South Island trawl surveys and recommendations on future survey design. New 398 

Zealand Fisheries Assessment Report. 68 pages. ISSN 1175–1584.   399 

Benevides, L.J., Nunes, J.A.C.C., Costa, T.L.A., Sampaio, C.L.S., 2016. Flight 400 

response of the barber surgeonfish, Acanthurus bahianus Castelnau, 1855 401 

(Teleostei: Acanthuridae), to spearfisher presence. Neotropical Ichthyology. 14(1), 402 

e150010. https://doi.org/10.1590/1982-0224-20150010  403 

Berkes, F., Hughes, T.P., Steneck, R.S., Wilson, J.A., Bellwood, D.R., Crona, B., Folke, 404 

C., Gunderson, L.H., Leslie, H.M., Norberg, J., Nystrom, J., Olsson, P., Osterblom, 405 

H., Scheffer, M., Worm, B. 2006. Globalization, roving bandits, and marine 406 

resources. Science. 311 (5767), 1557–1558. 407 

Bertrand, A., 2017. ABRACOS 2 cruise, RV Antea. https://doi.org/10.17600/17004100  408 

Bomfim, A.C., Farias, D.S.D., Morais, I.C.C., Rossi, S., Gavilan, S.A., Silva, F.J.L. 409 

2019. The impact of shrimp trawl bycatch on fish reproduction in northeastern 410 

Brazil. Biota Amazônia. 9 (1), 37–42.  411 

Jo
urn

al 
Pre-

pro
of



22 

 

Brandini, F. 2014. Marine biodiversity and sustainability of fishing resources in Brazil: a 412 

case study of the coast of Paraná state. Regional Environmental Change. 14, 413 

2127–2137. https://doi.org/10.1007/s10113-013-0458-y  414 

Brind'Amour, A., Laffargue, P., Morin, J., Vaz, S., Foveau, A., Bris, H.L., 2014. 415 

Morphospecies and taxonomic sufficiency of benthic megafauna in scientific bottom 416 

trawl surveys. Continental Shelf Research. 72, 1–9.  417 

http://dx.doi.org/10.1016/j.csr.2013.10.015  418 

Bryan, D.R., Bosley, K.L., Hicks, A.C., Haltuch, M.A., Wakefield, W.W., 2014. 419 

Quantitative video analysis of flatfish herding behavior and impact on effective area 420 

swept of a survey trawl. Fisheries Research. 154,120–126. 421 

http://dx.doi.org/10.1016/j.fishres.2014.02.007    422 

Camargo, J.M.R., Araújo, T.C.M., Ferreira, B.P., Maida, M., 2015. Topographic features 423 

related to recent sea level history in a sediment-starved tropical shelf: Linking the 424 

past, present and future. Regional Studies in Marine Science. 2, 203–211. 425 

http://dx.doi.org/10.1016/j.rsma.2015.10.009  426 

Chimienti, G., Mastrototaro, F., D’Onghia, G. 2019. Mesophotic and deep-sea 427 

vulnerable coral habitats of the Mediterranean Sea: Overview and conservation 428 

perspectives. In: The Benthos Zone. Soto, L., (Ed). IntechOpen, London, UK. 1–20. 429 

https://doi.org/10.5772/intechopen.90024  430 

Chollett, I., Priest, M., Fulton, S., Heyman, W.D., 2020. Should we protect extirpated 431 

fish spawning aggregation sites?. Biological Conservation. 241, 108395. 432 

https://doi.org/10.1016/j.biocon.2019.108395  433 

Chosid, D.M., Pol, M., Szymanski, M., Mirarchi, F., Mirarchi, A., 2012. Development 434 

and observations of a spiny dogfish Squalus acanthias reduction device in a raised 435 

Jo
urn

al 
Pre-

pro
of



23 

 

footrope silver hake Merluccius bilinearis trawl. Fisheries Research. 114, 66–75. 436 

http://dx.doi.org/10.1016/j.fishres.2011.03.007     437 

Clark, E., Rabin, J.S., Holderman, S., 1988. Reproductive behavior and social 438 

organization in the sand tilefish, Malacanthus plumieri. Environmental Biology of 439 

Fishes. 22 (4), 273-286.  440 

Clarke, K.R., 1993. Non-parametric multivariate analyses of changes in community 441 

structure. Australian Journal of Ecology. 18, 117–143. 442 

Claydon, J.A.B., Kroetz, A.M., 2007. The Distribution of Early Juvenile Groupers 443 

Around South Caicos, Turks and Caicos Islands. In: Proceedings of the 60th Gulf 444 

and Caribbean Fisheries Institute. 60, 345–350.  445 

Colman, J.G., Gordon, D.M., Lane, A.P., Forde, J.M., Fitzpatrick, J.J. 2005. Carbonate 446 

mounds off Mauritania, Northwest Africa: status of deep-water corals and 447 

implications for management of fishing and oil exploration activities. Cold-water 448 

Corals and Ecosystems. 417–441. 449 

Craig, M.T., Hastings, P.A., 2007. A molecular phylogeny of the groupers of the 450 

subfamily Epinephelidae (Serranidae) with a revised classification of the 451 

Epinephelini. Ichthyological Research. 54, 1–17. 452 

Dias-Neto, J. 2011. Proposta de plano nacional de gestão para o uso sustentável de 453 

camarões marinhos no Brasil. Brasilia, MMA/IBAMA. 242 p.  454 

Eduardo, L.N., Frédou, T., Lira, A.S., Ferreira, B.P., Bertrand, A., Ménard, F., Frédou, 455 

F.L., 2018. Identifying key habitat and spatial patterns of fish biodiversity in the 456 

tropical Brazilian continental shelf. Continental Shelf Research. 166, 108–118. 457 

https://doi.org/10.1016/j.csr.2018.07.002   458 

Eduardo, L.N., Bertrand, A., Frédou, T., Lira, A.S., Lima, R.S., Ferreira, B.P., Ménard, 459 

F., Lucena-Frédou, F. 2020. Biodiversity, ecology, fisheries, and use and trade of 460 

Jo
urn

al 
Pre-

pro
of



24 

 

Tetraodontiformes fishes reveal their socioecological significance along the tropical 461 

Brazilian continental shelf. Aquatic Conservation: Marine and Freshwater 462 

Ecosystems. 30, 761-774. http://dx.doi.org/10.1002/aqc.3278   463 

Eigaard, O.R., Bastardie, F., Hintzen, N.T., Buhl-Mortensen, L., Buhl-Mortensen., P., 464 

Catarino, R., Dinesen, G.E., et al. 2016. The footprint of bottom trawling in 465 

European waters: distribution, intensity, and seabed integrity. ICES Journal of 466 

Marine Science. https://doi.org/10.1093/icesjms/fsw194  467 

Feitoza, B.M., Rosa, R.S., Rocha, L.A. 2005. Ecology and zoogeography of deep-reef 468 

fishes in northeastern Brazil. Bulletin of Marine Science. 76 (3), 725–742. 469 

Ferreira, B.P., Maida, M., 2007. Características e Perspectivas para o Manejo da 470 

Pesca na Área de Proteção Ambiental Marinha da Costa dos Corais. In: Áreas 471 

Aquáticas Protegidas Como Instrumento de Gestão Pesqueira. Serie Areas 472 

Protegidas, Brasília. 39–51. 473 

Fiorentini, L., Dremière, P.Y., Leonori, I., Sala, A., Palumbo., V., 1999. Efficiency of the 474 

bottom trawl used for the Mediterranean international trawl survey (MEDITS). 475 

Aquatic Living Resources. 12 (3), 187−205.  476 

Fritzsche, R.A., 1976. A Review of the Cornetfishes, Genus Fistularia (Fistulariidae), 477 

with a Discussion of Intrageneric Relationships and Zoogeography. Bulletin of 478 

Marine Science. 26 (2), 196–204.  479 

Garcia, A.M., Bemvenuti, M.A., Vieira, J.P., Motta Marques, D.M.L., Burns, M.D.M., 480 

Moresco, A., Vinicius, M., Condini, L., 2006. Checklist comparison and dominance 481 

patterns of the fish fauna at Taim Wetland, South Brazil. Neotrop. Ichthyol. 4, 261–482 

268. 483 

Jo
urn

al 
Pre-

pro
of



25 

 

Godo, O.R., Walsh, S.J., Engas, A., 1999. Investigating density-dependent catchability 484 

in bottom-trawl surveys. ICES Journal of Marine Science. 56, 292–298.  485 

Grande, H., Rezende, S.M., Simon, T.E., Félix-Hackradt, F.C., García-Charon, J.A., 486 

Maida, M., Gaspar, A.L.B., Francini-Filho, R.B., Fredou, T., Ferreira, B.P. 2019. 487 

Diversity of settlement‐stage reef fishes captured by light‐trap in a tropical south‐488 

west Atlantic Ocean coastal reef system. Journal of Fish Biology. 94, 210-222. 489 

https://doi.org/10.1111/jfb.13858  490 

Greenfield, D.W., 1981. Holocentridae. In: W. Fischer, G. Bianchi and W.B. Scott (eds.) 491 

FAO species identification sheets for fishery purposes. Eastern Central Atlantic; 492 

fishing areas. 2 (34), 47 (in part). Department of Fisheries and Oceans Canada and 493 

FAO. 494 

Guidetti, P., Vierucci, E., Bussotti, S., 2008. Differences in escape response of fish in 495 

protected and fished Mediterranean rocky reefs. Journal of the Marine Biological 496 

Association of the United Kingdom. 88(3), 625–627. 497 

https://doi.org/10.1017/S0025315408000933    498 

Hannah, R.W., Jones, S.A., 2012. Evaluating the behavioral impairment of escaping 499 

fish can help measure the effectiveness of bycatch reduction devices.  Fisheries 500 

Research. 131, 39–44. http://doi.org/10.1016/j.fishres.2012.07.010    501 

He, P., 1993. Swimming speeds of marine fish in relation to fishing gears. ICES Marine 502 

Science Symposia. 196, 183-189.   503 

Hoffman, J.C., Bonzek, C.F., Latour, R.J., 2009. Estimation of Bottom Trawl Catch 504 

Efficiency for Two Demersal Fishes, the Atlantic Croaker and White Perch, in 505 

Chesapeake Bay. Marine and Coastal Fisheries. 1 (1), 255–269. 506 

https://doi.org/10.1577/C08-048.1    507 

Jo
urn

al 
Pre-

pro
of



26 

 

Humann, P., Deloach, N., 2002. Reef Fish Identification: Florida, Caribbean and 508 

Bahamas. New World Publications, Inc. 3rd Edition, Jacksonville, Florida. 481 p. 509 

Isaac, V.J., Ferrari, S.F. 2016. Assessment and management of the north brazil shelf 510 

large marine ecosystem. Environmental Development. 511 

http://dx.doi.org/10.1016/j.envdev.2016.11.004    512 

Kumar, A.B., Deepthi, G.R., 2006. Trawling and by-catch: Implications on marine 513 

ecosystem. Current Science. 90 (7), 922–931.   514 

Lausche, B.J., Burhenne-Guilmin, F. 2011. IUCN Guidelines for protected areas 515 

legislation (No. 81), IUCN, Gland, Switzerland.  516 

Lessa, R., Nóbrega, M.F., 2000. REVIZEE/SCORE-NE Program - Marine fish 517 

identification guide of the Northeast region. Recife, UFRPE-DIMAR, 128 pages. 518 

Lowry, M., Folpp, H., Gregson, M., Suthers, I., 2012. Comparison of baited remote 519 

underwater video (BRUV) and underwater visual census (UVC) for assessment of 520 

artificial reefs in estuaries. Journal of Experimental Marine Biology and Ecology. 521 

416–417: 243–253. https://doi.org/10.1016/j.jembe.2012.01.013   522 

Mallet, D., Pelletier, D., 2014. Underwater video techniques for observing coastal 523 

marine biodiversity: A review of sixty years of publications (1952–2012). Fisheries 524 

Research. 154, 44–62. http://doi.org/10.1016/j.fishres.2014.01.019  525 

Manso, V., Correa, I., Guerra, N., 2003. Morfologia e sedimentologia da Plataforma 526 

Continental Interna entre as praias Porto de Galinhas e Campos-Litoral Sul de 527 

Pernambuco, Brasil. Pesquisas em Geociências. 30 (2), 17–25. 528 

https://doi.org/10.22456/1807-9806.19587 529 

Matsuura, K., 2003. Ostraciidae. Boxfishes (trunkfishes, cowfishes). In K.E. Carpenter 530 

(ed.) FAO species identification guide for fishery purposes. The living marine 531 

Jo
urn

al 
Pre-

pro
of



27 

 

resources of the Western Central Atlantic. 3, 1980-1987. Bony fishes part 2 532 

(Opistognathidae to Molidae), sea turtles and marine mammals. 533 

McIntyre, F.D., Neat, F., Collie, N., Stewart, M., Fernandes, P.G., 2015. Visual surveys 534 

can reveal rather different 'pictures' of fish densities: Comparison of trawl and video 535 

camera surveys in the Rockall Bank, NE Atlantic Ocean. Deep-Sea Research I. 95, 536 

67–74. http://doi.org/10.1016/j.dsr.2014.09.005     537 

Melli, V., Krag, L.A., B. Herrmann, B., Karlsen, J.D., 2019. Can active behaviour 538 

stimulators improve fish separation from Nephrops (Nephrops norvegicus) in a 539 

horizontally divided trawl codend?. Fisheries Research. 211, 282–290. 540 

https://doi.org/10.1016/j.fishres.2018.11.027    541 

Mérillet, L., Robert, M., Salaün, M., Schuck, L., Mouchet, M., Kopp, D., 2018. 542 

Underwater video offers new insights into community structure in the Grande 543 

Vasière (Bay of Biscay). Journal of Sea Research. 139, 1–9. 544 

https://doi.org/10.1016/j.seares.2018.05.010  545 

Mitchill, S.L., 1815. The fishes of New York, described and arranged. Trans. Lit. Philos. 546 

Soc. New York. 1, 355–492.  547 

MMA. 2006. Programa REVIZEE. Avaliação do potencial sustentável de recursos vivos 548 

na zona econômica exclusiva: relatório executivo. Ministério do Meio Ambiente, 549 

Brasília, DF. 280 p.   550 

Nelson, J.S., Grande, T., Wilson, M.V.H., 2016. Fishes of the world. 5th Edition, John 551 

Wiley & Sons, Inc, Hoboken, New Jersey. 552 

Noack, T., Stepputtis, D., Madsen, N., Wieland, K., Haase, S., Krag, L.A., 2019. Gear 553 

performance and catch process of a commercial Danish anchor seine. Fisheries 554 

Research. 211, 204–211. https://doi.org/10.1016/j.fishres.2018.11.012  555 

Jo
urn

al 
Pre-

pro
of



28 

 

Olavo, G., Costa, P.A.S., Martins, A.S., Ferreira, B.P. 2011. Shelf-edge reefs as priority 556 

areas for conservation of reef fish diversity in the tropical Atlantic. Aquatic 557 

Conservation: Marine and Freshwater Ecosystems. 21 (2), 199–209. 558 

https://doi.org/10.1002/aqc.1174   559 

Pearcy, W.G., Stein, D.L., Hixon, M.A., Pikitch, E.K., Barss, W.H., Starr, R.M., 1989. 560 

Submersible Observations of Deep-Reef Fishes of Heceta Bank, Oregon. Fishery 561 

Bulletin, U.S. 87, 955–965.    562 

Pilskaln, C.H., Churchill, J.H., Mayer, L.M., 1998. Resuspension of sediments by 563 

bottom trawling in the Gulf of Maine and potential geochemical consequences. 564 

Conservation Biology. 12 (6), 1223–1229. 565 

Port, D., Perez, J.A.A., Menezes, T. 2016. The evolution of the industrial trawl fishery 566 

footprint off southeastern and southern Brazil. Latin American Journal of Aquatic 567 

Research. 44 (5), 908–925. 568 

Portela, J., Cristobo, J., Ríos, P., Acosta, J., Parra, S., del Río, J.L., Tel, E., Polonio, V., 569 

Muñoz, A., Patrocinio, T., Vilela, R., Barba, M., Marín, P. 2015. A first approach to 570 

assess the impact of bottom trawling over vulnerable marine ecosystems on the 571 

High Seas of the Southwest Atlantic. In: Biodiversity in Ecosystems - linking 572 

structure and function. Lo, Y.H., Blanco, J.A., Roy, S., (Eds.). InTechOpen, London, 573 

UK. 271–298. http://dx.doi.org/10.5772/59268    574 

Prates, A.P.L., Cordeiro, A.Z., Ferreira, B.P., Maida, M., 2007. Unidades de 575 

Conservação Costeiras e Marinhas de Uso Sustentável como Instrumento para a 576 

Gestão Pesqueira. In: Áreas Aquáticas Protegidas Como Instrumento de Gestão 577 

Pesqueira. Série Áreas Protegidas, Brasília, pp. 27–39. 578 

Rocha, L.A., Rosa, I.L., Feitoza, B.M. 2000. Sponge-dwelling fishes of northeastern 579 

Brazil. Environmental Biology of Fishes. 59, 453–458. 580 

Jo
urn

al 
Pre-

pro
of



29 

 

Rocha, L.A., Pinheiro, H.T., Shepherd, B., Papastamatiou, Y.P., Luiz, O.J., Pyle, R.L., 581 

Bongaerts, P. 2018. Mesophotic coral ecosystems are threatened and ecologically 582 

distinct from shallow water reefs. Science. 361, 281–284. 583 

http://doi.org/10.1126/science.aaq1614  584 

Schaner, T., Fox, M.G., Taraborelli, A.C., 2009. An inexpensive system for underwater 585 

video surveys of demersal fishes. Journal of Great Lakes Research. 35, 317–319. 586 

https://doi.org/10.1016/j.jglr.2008.12.003    587 

Secretariat of the Convention on Biological Diversity. 2014. Ecologically or Biologically 588 

Significant Marine Areas (EBSAs): Special places in the world’s oceans. Volume 2: 589 

Wider Caribbean and Western Mid-Atlantic Region. 86 pages. 590 

Shipp, R.L., 2003. Tetraodontidae. In Carpenter K.E. (ed) FAO species identification 591 

guide for fishery purposes. The living marine resources of the Western Central 592 

Atlantic. 3, 1988–2006. Rome, Italy: FAO of the United Nations. 593 

Silva-Júnior, C.A.B., Lira, A.S., Eduardo, L.N., Viana, A.P., Lucena-Frédou, F., Frédou, 594 

T. 2019. Boletim do Instituto de Pesca. 45 (1), e435. 595 

http://dx.doi.org/10.20950/1678-2305.2019.45.1.435        596 

Spencer, M.L., Stoner, A.W., Ryer, C.H., Munk, J.E., 2005. A towed camera sled for 597 

estimating abundance of juvenile flatfishes and habitat characteristics: Comparison 598 

with beam trawls and divers. Estuarine, Coastal and Shelf Science. 64, 497–503. 599 

https://doi.org/10.1016/j.ecss.2005.03.012     600 

Stoner, A.W., Spencer, M.L., Ryer, C.H., 2007. Flatfish-habitat associations in Alaska 601 

nursery grounds: Use of continuous video records for multi-scale spatial analysis. 602 

Journal of Sea Research. 57, 137–150. http://doi.org/10.1016/j.seares.2006.08.005    603 

Tessier, E., Chabanet, P., Pothin, K., Soria, M., Lasserre, G., 2005. Visual censuses of 604 

tropical fish aggregations on artificial reefs: slate versus video recording 605 

Jo
urn

al 
Pre-

pro
of



30 

 

techniques. Journal of Experimental Marine Biology and Ecology. 315, 17–30. 606 

https://doi.org/10.1016/j.jembe.2004.08.027   607 

Trenkel, V.M., Francis, R.I.C.C., Lorance, P., Mahévas, S., Rochet, M., Tracey, D.M., 608 

2004a. Availability of deep-water fish to trawling and visual observation from a 609 

remotely operated vehicle (ROV). Marine Ecology Progress Series. 284, 293–303. 610 

 Trenkel, V.M., Lorance, P., Mahévas, S., 2004b. Do visual transects provide true 611 

population density estimates for deepwater fish?. ICES Journal of Marine Science. 612 

61 (7), 1050-1056. https://doi.org/10.1016/j.icesjms.2004.06.002     613 

Vital, H., Gomes, M.P., Tabosa, W.F., Frazão, E.P., Santos, C.L.A., Placido Junior, 614 

J.S., 2010. Characterization of the Brazilian continental shelf adjacent to Rio 615 

Grande do Norte State, NE Brazil. Brazilian Journal of Oceanography. 58, 43–54. 616 

http://doi.org/10.1590/S1679-87592010000500005   617 

Young, H.J., Raoult, V., Platell, M.E., Williamson, J.E., Gaston, T.F., 2019. Within-618 

genus differences in catchability of elasmobranchs during trawling. Fisheries 619 

Research. 211, 141–147. https://doi.org/10.1016/j.fishres.2018.11.015   620 

Yule, D.L., Adams, J.V., Stockwell, J.D., Gorman, O.T., 2008. Factors Affecting Bottom 621 

Trawl Catches: Implications for Monitoring the Fishes of Lake Superior. North 622 

American Journal of Fisheries Management. 28,109–122.  623 

 624 

Jo
urn

al 
Pre-

pro
of



Highlights 

 

• Video application in the evaluation of fish catchability by bottom trawling; 
• Scientific trawling has shown higher performance in describing the fish 

community; 
• Videos demonstrated to be useful complement for scientific trawling; 
• The net impact on erect sponges raise the need for creation of 

preventive measures. 
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