RAFAELA PASSARONE et al. IMPACTS OF BYCATCH FROM SHRIMP FISHERY

SUPPLEMENTARY MATERIAL

BYCATCH COMPOSITION

Table SI. Bycatch composition for beach seining (BS) and bottom trawling (BT) (Nunes & Rosa 1998) in municipality
of Lucena, state of Paraiba, northeast Brazil. TAXA: order, family, and species, classification based on Nelson et al.
(2016). (* data previously published by Passarone et al. (2019); sp. specimens identified at family level; sp.1, sp.2 (...)
new species in process of description by other authors); N: number of individuals; N (%): percentage of individuals;
IUCN: Level of species extinction risk according to the categories proposed by IUCN and assessed by ICMBio [data
deficient (DD), least concern (LC), near threatened (NT), not assessed (NA)]; FMFG: feeding mode functional group
classification, by Elliott et al. (2007) [detritivore (DV), herbivore (HV), omnivore (OV), piscivore (PV), zoobenthivore
(zB), zooplanktivore (ZP)]; EUFG: estuary use functional group classification, by Elliott et al. (2007) [marine migrant
(MMm), marine straggler (MS), estuarine (ES)]; REF.: references (x information not available in the literature).

T T
N(N%) | N(N%) -

TORPEDINIFORMES
Narcinidae

Narcine brasiliensis (Olfers, 1(0.02%) LC ZB MS Bornatowski et al. 2006, Vasconcelos-
1831) Filho & Oliveira 1999

PRISTIFORMES
Rhinobatidae

Pseudobatos percellens 1(< DD /B MS Shibuya 2005, Passos et al. 2013
(Walbaum, 1792) 0.01%)
MYLIOBATIFORMES
Dasyatidae
Hypanus guttatus (Bloch and |3 (0.01%) LC ZB MS Gianeti 2011, Vasconselos-Filho &
Schneider, 1801) Oliveira 1999
Gymnuridae
Gymnura micrura (Bloch and |5 (0.02%) NT PV MS Yokota et al. 2013, McEachran 1990

Schneider, 1801)
Urotrygonidae

Urotrygon microphthalmum 1(0.02%) LC ZB MS Santander-Neto 2015, FAO 2016
Delsman, 1941

Myliobatidae
Aetobatus narinari 1(< DD /B MS Schluessel et al. 2010, Tagliafico et al.
(Euphrasen, 1790) 0.01%) 2012
ANGUILLIFORMES
Muraenidae
Gymnothorax funebris 1(< DD /B MS Randall 1967, Vasconselos-Filho &
Ranzani, 1839 0.01%) Oliveira 1999

Ophichthidae

Ophichthus cylindroideus 1(< 1(0.02%) LC X MM Favero et al. 2019
(Ranzani, 1839) 0.01%)
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Table SI. Continuation.

Neoconger mucronatus Girard,
1858

Chirocentrodon bleekerianus
(Poey, 1867)*

Odontognathus mucronatus
Lacepéde, 1800*

Pellona harroweri (Fowler, 1917)*

Anchoa filifera (Fowler, 1915)%

Anchoa marinii Hildebrand, 1943
Anchoa sp.

Anchoa spinifer (Valenciennes,
1848)*

Anchovia clupeoides (Swainson,
1839)*

Cetengraulis edentulus (Cuvier,
1829)*

Engraulis anchoita Hubbs and
Marini, 1935

Lycengraulis grossidens (Spix
and Agassiz, 1829)*

Brevoortia pectinata (Jenyns,
1842)

Harengula clupeola (Cuvier,
1829)*

Harengula sp.
Lile piquitinga (Schreiner,
Miranda and Ribeiro, 1903)

Opisthonema oglinum (Lesueur,
1818)*

Rhinosardinia bahiensis
(Steindachner, 1879)

Moringuidae

1(<0.01%)

LC

CLUPEIFORMES

Pristigasteridae

2903 (9.36%) | 215 (3.56%)
149 (048%) | 372 (617%)
. 1288
3943 (12.72%) (2136%)
Engraulidae

114 (0.37%)

23 (0.38%)
7 (0.02%)

55 (018%) 4 (0.07%)

172 (0.55%) | 182 (3.02%)

4960 (16%) | 30 (0.50%)

12 (0.20%)

603 (195%) | 84 (1.39%)

Clupeidae

13 (0.22%)

213 (0.69%)

2 (0.01%)

25 (0.08%)
6364 (20.53%) | 10 (017%)

26 (0.08%)
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Mikkola 2016

Corréa et al. 2005, Passos et al.
2013

Santos et al. 2011, Aradjo 2012

Muto et al. 2008, Ribeiro et al.
2019

Passos et al. 2013, Vasconselos-
Filho & Oliveira 1999

Ribeiro et al. 2019

Nizinski 2002, Vasconselos-
Filho & Oliveira 1999

De Paiva et al. 2008,
Vasconselos-Filho & Oliveira
1999

De Paiva et al. 2008,
Vasconselos-Filho & Oliveira
1999

Ribeiro et al. 2019

Bortoluzzi et al. 2006, Mai &
Vieira 2013

Ribeiro et al. 2019

De Paiva et al. 2008,
Vasconselos-Filho & Oliveira
1999

Sales 2015, Vasconselos-Filho &
Oliveira 1999

Vasconselos-Filho 1979,
Vasconselos-Filho & Oliveira
1999

Clark & Pessanha 2015
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Table SI. Continuation.

Rhinosardinia sp.

Ariidae sp.

Aspistor luniscutis (Valenciennes,
1840)

Aspistor quadriscutis
(Valenciennes, 1840)*

Bagre bagre (Linnaeus, 1766)*

Bagre marinus (Mitchill, 1815)*

Cathorops sp.
Cathorops spixii (Agassiz, 1829)*

Cathorops agassizii Eigenmann
and Eigenmann, 1888)

Notarius grandicassis
(Valenciennes, 1840)

Sciades herzbergii (Bloch, 1794)

Mugil curema Valenciennes, 1836

Mugil curvidens Valenciennes,
1836

Mugil sp.

Dactyloscopus crossotus Starks,
1913

3(0.01%) -
SILURIFORMES
Ariidae
28 (0.09%) -

14 (0.05%) LC
48 (015%) | 1(0.02%) | LC
59 (019%) = 7(012%) | NT

199 30

(064%) | (050%) | PP
21(0.07%) | 99 (1.64%) -
152 (0.49%) LC

120
(0.39%) LC

17 (0.05%) | 11(018%) @ LC

22 (0.07%) LC

MUGILIFORMES

Mugilidae
1(< 0.01%) DD
1(< 0.01%) DD

14 (0.05%) -
BLENNIIFORMES

Dactyloscopidae
6 (010%) LC

ATHERINIFORMES

Atherinopsidae
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Bessa et al. 2012

Almeida 2018, de Andrade-Tubino
et al. 2008

Pinheiro-Sousa et al. 2015,
Mourao et al. 2014

Mendoza-Carranza 2003, Segura-
Berttolini & Mendoza-Carranza
2013

Barletta & Blaber 2007

Barletta & Blaber 2007

Mendes & Barthem 2010,
Marceniuk et al. 2017

Giarrizzo & Saint-Paul 2008,
Vasconselos-Filho & Oliveira 1999

Medeiros et al. 2017,
Vasconselos-Filho & Oliveira 1999

Favero et al. 2019

Schwamborn 2004, Favero et al.
2019
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Table SI. Continuation.

Atherinella blackburni (Schultz,
1949)

Atherinella brasiliensis (Quoy
and Gaimard, 1825)

Hyporhamphus unifasciatus
(Ranzani, 1841)

Strongylura marina (Walbaum,
1792)

Carangoides bartholomaei
(Cuvier, 1833)

Caranx crysos (Mitchill, 1815)

Caranx hippos (Linnaeus, 1766)

Caranx latus Agassiz, 1831

Caranx sp.

Chloroscombrus chrysurus
(Linnaeus, 1766)*

Hemicaranx amblyrhynchus
(Cuvier, 1833)

Oligoplites palometa (Cuvier,
1832)

Oligoplites saurus (Bloch and
Schneider, 1801)

Pseudocaranx dentex (Bloch and
Schneider, 1801)

Selene brownii (Cuvier, 1816)*

Selene setapinnis (Mitchill, 1815)
Selene vomer (Linnaeus, 1758)*

Trachinotus carolinus (Linnaeus,
1766)

4(0.01%)

1(< 0.01%)

LC

LC

BELONIFORMES

Hemiramphidae

2 (0.01%)
Belonidae

16 (0.05%)

NT

LC

CARANGIFORMES

Carangidae

1(< 0.01%)

1(< 0.01%)

12 (0.04%)

3(0.01%)

1(< 0.01%)

356 (115%) | 22 (0.36%)
1(< 0.01%)
2 (0.01%) 1(0.02%)
1 (< 0.01%)
6 (0.02%)
37 (012%)
3(0.01%) 8 (013%)
90 (0.29%) | 5(0.08%)

12 (0.04%)
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Gonzalez & Vaske-JUnior 2017,
Favero et al. 2019

Favero et al. 2019

Favero et al. 2019

Ribeiro et al. 2019

De Paiva et al. 2008, Favero et
al. 2019

Sley et al 2009, Barletta &
Blaber 2007

Gonzalez et al. 2021,
Vasconselos-Filho & Oliveira
1999

Gonzalez et al. 2021,
Vasconselos-Filho & Oliveira
1999

Oliveira-Silva & Lopes 2002,
Vasconselos-Filho & Oliveira
1999

Ribeiro et al. 2019

Ribeiro et al. 2019

Ribeiro et al. 2019, Vasconselos-
Filho & Oliveira 1999

Sazima 1998, Rowling & Raines
2000

Bomfim 2014, Lima et al. 2021
Ribeiro et al. 2019

Daros 2014, Vasconselos-Filho &
Oliveira 1999

Denadai et al. 2013
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Table SI. Continuation.

Trachinotus falcatus
(Linnaeus, 1758)

Trachinotus goodei Jordan
and Evermann, 1896

Trachinotus marginatus
Cuvier, 1832

Trachinotus sp.

Sphyraena guachancho
Cuvier, 1829

Citharichthys sp.

Citharichthys spilopterus
Gunther, 1862

Paralichthys brasiliensis
(Ranzani, 1842)

Achirus achirus (Linnaeus,
1758)

Achirus declivis
Chabanaud, 1940

Achirus lineatus
(Linnaeus, 1758)

Trinectes paulistanus
(Miranda, 1915)

Symphurus plagusia
(Bloch and Schneider,
1801)

Symphurus tessellatus
(Quoy and Gaimard, 1824)

Dactylopterus volitans
(Linnaeus, 1758)

16 (0.05%)

21(0.07%)

1(< 0.01%)

29 (0.09%)

2 (0.01%) LC
1(< 0.01%) LC
1(< 0.01%) LC
2 (0.01%) -

ISTIOPHORIFORMES

B

B

Sphyraenidae

8 (0.13%) LC

PV

MS

MS

MS

MM

PLEURONECTIFORMES

Paralichthyidae

1(< 0.01%) -

8 (0.03%) LC /B

6 (0.02%) LC /B
Achiridae

7 (0.02%) LC /B

5(0.08%) LC /B

2 (0.03%) LC /B

20 (0.06%) LC /B

Cynoglossidae

3 (0.05%) LC

10 (017%) | LC

SYNGNATHIFORMES

/B

/B

Dactylopteridae

6 (0.02%) LC
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Hofling et al. 2000, Vasconselos-Filho &
Oliveira 1999

Stefanoni 2008, Aradjo et al. 2016

Passos et al. 2013

Akadje et al. 2013, Reis-Filho et al. 2010

Vasconselos-Filho et al. 2010,
Vasconselos-Filho & Oliveira 1999

Anderson et al. 2015, Vasconselos-Filho &
Oliveira 1999

Mourao et al. 2014, Vasconselos-Filho &
Oliveira 1999

Ribeiro et al. 2019, Vasconselos-Filho &
Oliveira 1999

Vasconselos-Filho et al. 2010,
Vasconselos-Filho & Oliveira 1999

Contente et al. 2009, Favero et al. 2019

Vasconselos-Filho et al. 2010, Favero et
al. 2019

Chaves & Serenato 1998, Favero et al.
2019

Guedes et al. 2015, Favero et al. 2019
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RAFAELA PASSARONE et al.

Table SI. Continuation.
SCOMBRIFORMES

Trichiuridae

Trichiurus lepturus Linnaeus, 1758* | 1154 (3.72%) | 21(035%) | LC

Scombridae
Scomberomorus brasiliensis
Collette, Russo and Zavala-Camin, | 11(0.04%) LC
1978
Scomberomorus cavalla (Cuvier, 5 (0.02%) LC

1829)

Stromateidae
Peprilus paru (Linnaeus, 1758) 1(< 0.01%) LC

PERCIFORMES

Centropomidae

Centropomus parallelus Poey, 1860 | 3 (0.01%) LC

Centropomus ensiferus Poey, 1860 | 1(< 0.01%) LC
Gerreidae

Diapterus auratus Ranzani, 1842 2 (0.01%) LC

Diapterus rhombeus (Cuvier, 1829) | 9 (0.03%) LC

Eucinostomus argenteus Baird and

Girard, 1855 10 (017%) | LC

Eucinostomus gula (Quoy and

Gaimard, 1824) 4(0.07%) | LC

10 (0.03%)

Eucinostomus melanopterus

(Bleeker, 1863) 1(< 0.01%) LC
Mullidae
Pseudupeneus maculatus (Bloch, 4 (0.01%) B
1793)
Serranidae
Rypticus randalli Courtenay, 1967 2(0.01%) | 2(0.03%) @ LC

PV
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Vasconselos-Filho et al. 2010,
Vasconselos-Filho & Oliveira
1999

Mourao et al. 2014,
Vasconselos-Filho & Oliveira
1999

Fonteles-Filho 1988, Medeiros
et al. 2018

Bowman et al. 2000, Passos et
al. 2013

Lira et al. 2017, Vasconselos-
Filho & Oliveira 1999

Rueda & Defeo 2003

Ribeiro et al. 2019,
Vasconselos-Filho & Oliveira
1999

Ribeiro et al. 2019,
Vasconselos-Filho & Oliveira
1999

Ledo 2016, Vasconselos-Filho &
Oliveira 1999

Vasconselos-Filho et al. 2010,
Vasconselos-Filho & Oliveira
1999

Araljo et al. 2016, Vasconselos-
Filho & Oliveira 1999

Soares et al. 2020,
Vasconselos-Filho & Oliveira
1999

Medeiros et al. 2017, Ribeiro et
al. 2019
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Table SI. Continuation.

Conodon nobilis (Linnaeus,
1758)*

Genyatremus luteus (Bloch,
1790)

Haemulopsis corvinaeformis
(Steindachner, 1868)*

Orthopristis ruber (Cuvier,
1830)

Lutjanus jocu (Bloch and
Schneider, 1801)

Polydactylus virginicus
(Linnaeus, 1758)*

Prionotus punctatus (Bloch,
1793)

Chaetodipterus faber
(Broussonet, 1782)*

Bairdiella ronchus (Cuvier,
1830)

Cynoscion jamaicensis
(Vaillant and Bocourt, 1883)

Cynoscion leiarchus (Cuvier,
1830)

Cynoscion sp.

Cynoscion microlepidotus
(Cuvier, 1830)

Cynoscion virescens (Cuvier,
1830)

Haemulidae

155 (0.5%) | 28 (0.46%) | LC

8 (0.03%) 1(0.02%) LC
520 (1.68%) | 426 (7.06%) & LC
1(<0.01%) = 2(0.03%) LC

Lutjanidae
1(<0.01%) NT
Polynemidae

916 (295%) = 48 (0.80%) | LC

/B

ZB

ZB

ZB

ZB

ZB

SCORPAENIFORMES

Triglidae

3(0.01%) LC

/B

MORONIFORMES

Ephippidae

48 (015%) | 2(0.03%) LC

HV

ACANTHURIFORMES

Sciaenidae

1(<0.01%) = 2(0.03%) LC

2(0.01%) | 15(025%) | LC

3(0.01%) 1(0.02%) LC
1(< 0.01%) -

8 (013%) LC

10 (0.03%) | 27 (045%) | LC
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Lira et al. 2019, Vasconselos-Filho &

Oliveira 1999

Barletta & Blaber 2007, Vasconselos-

Filho & Oliveira 1999

Silva et al. 2018, Vasconselos-Filho &

Oliveira 1999

Almeida-Silva et al. 2015, Ribeiro et al.

2019

Monteiro et al. 2009, Vasconselos-Filho

& Oliveira 1999

Barletta & Blaber 2007, Vasconselos-

Filho & Oliveira 1999

Ribeiro et al. 2019, Vasconselos-Filho &

Oliveira 1999

Medeiros et al. 2017, Vasconselos-Filho

& Oliveira 1999

Medeiros et al. 2017, Vasconselos-Filho

& Oliveira 1999

Rondineli et al. 2007, Ribeiro et al. 2019

Ribeiro et al. 2019, Vasconselos-Filho &

Oliveira 1999

Araljo et al. 2016, Reis-Filho et al 2010

FAO 2016
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Table SI. Continuation.

Isopisthus parvipinnis (Cuvier,
1830)*

Larimus breviceps Cuvier, 1830*

Macrodon ancylodon (Bloch and
Schneider, 1801)*

Menticirrhus americanus
(Linnaeus, 1758)*

Menticirrhus littoralis (Holbrook,
1847)

Micropogonias furnieri
(Desmarest, 1823)

Nebris microps Cuvier, 1830

Ophioscion punctatissimus
Meek and Hildebrand, 1925*

Ophioscion sp.
Ophioscion sp1
Ophioscion sp.2
Ophioscion sp.3

Paralonchurus brasiliensis
(Steindachner, 1875)

Pogonias cromis (Linnaeus,
1766)

Stellifer brasiliensis (Schultz,
1945)%

Stellifer microps (Steindachner,
1864)*

Stellifer rastrifer (Jordan, 1889)*

Stellifer sp.
Stellifer sp1

Stellifer stellifer (Bloch, 1790)*

Umbrina coroides Cuvier, 1830

2181 (7.04%) = 311 (516%) | LC
987 (318%) | 677 (11.23%) | LC
102 (0.33%) = 12 (0.20%) | LC
82(0.26%) |« 22(036%) @ DD
1(<0.01%) | 4(0.07%) | DD
14 (0.05%) LC
28 (0.09%) | 15(0.25%) | LC
87 (0.28%) | 256 (4.24%) @ DD
65 (0.21%)
32 (01%) -
4(0.01%) -
99 (0.32%) -
16 (0.05%) | 29 (0.48%) | LC
1(0.02%) | NE
129 (042%) | 170 (2.82%) | LC
783 (2.53%) LC
1609 (519%) = 433 (718%) | LC
11(0.04%) | 387 (642%) | -
166 (0.54%) -
N 662
740 (2.39%) (1098%) LC
2 (0.01%) LC
SPARIFORMES
Lobotidae
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Lira et al. 2013a, Silva-Janior et al.
2015

Santos et al. 2022, 2016

Bezerra-Figueiredo et al. 2014,
Mourao et al. 2014

Lira et al. 2013b, Freitas et al. 2011

Braun & Fontoura 2004, Ribeiro et
al. 2019

Mendoza-Carranza & Vieira 2008,
Vasconselos-Filho & Oliveira 1999

Mourao et al. 2014, Xavier et al. 2012

Zahorcsak et al. 2000, Passos et al.
2013

Robert et al. 2007

Blasina et al. 2010, Ribeiro et al.
2019

Dantas et al. 2015, Vasconselos-
Filho & Oliveira 1999

Barletta & Blaber 2007

Barletta & Blaber 2007,
Vasconselos-Filho & Oliveira 1999

Dantas et al. 2015, Barletta et al.
2008

Zahorcsak et al. 2000, Ribeiro et al.
2019
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Table SI. Continuation.

Lobotes surinamensis (Bloch,

1790) 1(< 0.01%)

IMPACTS OF BYCATCH FROM SHRIMP FISHERY

Franks et al. 2003, Vasconselos-Filho

LC [ 2B | M5 & Oliveira 1999

TETRAODONTIFORMES

Ostraciidae

Acanthostracion quadricornis
(Linnaeus, 1758)

1(0.02%)

LC | ZzB | MS FAO 2016, De Paiva 2013

Tetraodontidae

Lagocephalus laevigatus

Denadai et al. 2012, De Andrade et al.

(Linnaeus, 1766) 40 (013%) LC | RV [ MM 2016
SphO(firgif;eesutsejgusgi)”eus 27 (0.09%) DD | ZB | ES | Aradjo 2012, Reis-Filho et al 2010
Sphoem"deﬂgg%eleyiG”bert' 2 (0.01%) LC | ZB | MM Lima 2014, Schultz et al. 2002

Diodontidae
Chi[om{éﬁifgﬁf;%%””atus 1(< 0.01%) NA | ZB | MsS FAO 2016
cigmycers soons | (< s | etz
podon rlocnts innaes, | (. org <[ | e aan
REFERENCES (Actinopterygii, Tetraodontidae) no estuario do rio

AKADJE C, KONAN JK, DIABY M, N'DA K & LELOC'H F. 2013.
Diet of the barracuda Sphyraena guachancho in Cote
d’lvoire (Equatorial Eastern Atlantic Ocean). Cybium 37:
285-293.

ALMEIDA RDS. 2018. Distribuicao espacial das guildas
troficas de peixes estuarinos no litoral amazonico
brasileiro. UFMA, 44 p.

ALMEIDA-SILVA PH, TUBINO RA, ZAMBRANO LC, HUNDER DA,
GARRITANO SR & MONTEIRO-NETO C. 2015. Trophic ecology
and food consumption of fishes in a hypersaline tropical
lagoon. J Fish Biol 86: 1781-1795.

ANDERSON AB, CARVALHO-FILHO A, MORAIS RA, NUNES LT,
QUIMBAYO JP & FLOETER SR. 2015. Brazilian tropical fishes
in their southern limit of distribution: checklist of Santa
Catarina’s rocky reef ichthyofauna, remarks and new
records. Check List 11: 1688.

ARAUJO FG, DE AZEVEDO MCC & GUEDES APP. 2016. Inter-
decadal changes in fish communities of a tropical bay in
southeastern Brazil. Reg Stud Mar Sci 3: 107-118.

ARAUJO PRV. 2012. Variacao espaco-temporal e ecologia
trofica de Sphoeroides testudineus (Linnaeus, 17580
e Colomesus psittacus (Bloch & Schneider, 1801)

Mamanguape, Paraiba, Brasil. UEPB, 55 p.

BARLETTA M, AMARAL CS, CORREA MFM, GUEBERT F, DANTAS
DV, LORENZI L & SAINT-PAUL U. 2008. Factors affecting
seasonal variations in demersal fish assemblages at an
ecocline in a tropical-subtropical estuary. J Fish Biol 73:
1314-1336.

BARLETTA M & BLABER S. 2007. Comparison of fish
assemblages and guilds in tropical habitats of the
Embley (Indo-west Pacific) and caete (Western Atlantic)
estuaries. Bull Mar Sci 80: 647-680.

BESSA E, FERNANDEZ WS, CRISTINA A, ARCURI D, TURRA A &
AEROPORTO J. 2012. Life history of three catfish species
(Siluriformes: Ariidae) from southeastern Brazil. Biota
Neotrop 12: 74-83.

BEZERRA-FIGUEIREDO M, CARVALHO NETA RNF, SILVA-NUNES JL
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