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Distribution: Florida, Gulf of Mexico, Antilles, Venezuela and Brazilian coast (Amapa,
Para, Maranhéo, Piaui, Ceara, Rio Grande do Norte, Paraiba, Pernambuco, Alagoas,
Sergipe, Bahia, Espirito Santo and S&o Paulo States) (Alves et al. 2012, Melo and
Veloso 2005, WoRMS 2020d).

Distribution in Paraiba: Mataraca, Baia da Traigdo, Rio Tinto, Lucena, Cabedelo,
Jodo Pessoa and Pitimbu Municipalities (Melo and Veloso 2005) and Seixas Beach
(New record).

Notes: Found on the rhodoliths surface.

Order Isopoda Latreille, 1817

Family Cirolanidae Dana, 1852

Cirolana parva Hansen, 1890

WOoRMS https://www.marinespecies.org/aphia.php?p=taxdetails&id=220697

Material

a. locality: Miramar Beach; verbatimDepth: 1.5 m, 4.0 m; individualCount: 1, 2;
catalogNumber: CZAP-210, CZAP-238; recordedBy: G. da Silva, D. Costa

Diagnosis: (Sidabalok and Bruce 2017): Body ventrally folded rostral process that just
overlaps the anterior point of the frontal lamina, the frontal lamina always pentagonal,
dorsal surfaces are smooth with brown or black chromatophores, lateral margins of
pleonites 3 and 4 are posteriorly produced, the pleotelson is mostly linguiform, the
uropodal rami have bifid apices and the lateral margin of the uropodal exopod has a
continuous row of slender plumose setae interspersed with short, acute robust setae
(Fig. 10c).

Distribution: Tropical Atlantic Ocean: Gulf of Mexico, West Indies, Brazilian coast
(Amapa, Para, Maranhao, Piaui, Ceara, Rio Grande do Norte, Paraiba, Pernambuco,
Alagoas, Sergipe, Bahia and Espirito Santo States), Northwest Africa and Red Sea
(Boyko et al. 2020, Paiva and Souza-Filho 2014).

Distribution in Paraiba: Miramar Beach (New record).

Notes: Found inside the rhodoliths.
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Order Stomatopoda Latreille, 1817
Family Gonodactylidae Giesbrecht, 1910

Neogonodactylus torus (Manning, 1969)

. WoRMS https://www.marinespecies.org/aphia.php?p=taxdetails&id=408954

Material

a. locality: Miramar, Seixas and Maceié Beaches; verbatimDepth: (4.0 m), (1.5 m), (4.0 m);
individualCount: (2), (5), (1); catalogNumber: (CZAP-224), (CZAP-116), (CZAP-303);
recordedBy: G. da Silva, D. Costa

Diagnosis: (Albuquerque 2010): Two eyes with subglobular cornea. Carapace with
slightly marked gastric sulcus. Raptorial leg with dilated dactyl at the base, slightly
distally crenulated and protruded with distally serrated inner margin. Body rented
dorsally. Thoracic and flat abdominal somites. Telson of Oerstedii-type, with
intermediate marginal teeth distinct and intermediate denticles located anteriorly at the
end of the intermediate tooth (Fig. 10d).

Distribution: Southeast from United States of America to Brazilian coast (Maranhao,
Piaui, Ceara, Rio Grande do Norte, Paraiba, Pernambuco, Alagoas, Sergipe and Bahia
States) (Silva 2011, WoRMS 2020e).

Distribution in Paraiba: Miramar, Seixas and Macei6 Beaches (New records).

Notes: Found on the rhodoliths surface.
Phylum Echinodermata Bruguiére, 1791
Class Echinoidea Leske, 1778
Subclass Euechinoidea Bronn, 1860
Order Camarodonta Jackson, 1912

Family Echinometridae Gray, 1855

Echinometra lucunter (Linnaeus, 1758)

. WOoRMS https://www.marinespecies.org/aphia.php?p=taxdetails&id=213380
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Figure 11.

Echinoderms identified on the beaches from Paraiba coast. Scale bars =5 mm (A and B), 1
mm (C-F). Photos: (A, B and D) modified from Prata et al. (2017); (C,E,F) by Prata, J.

a: Echinometra lucunter (Linnaeus, 1758) [l

b: Chiridota rotifera (Pourtalés, 1851) [

c: Amphipholis januarii Ljungman, 1866 [EL1)

d: Amphipholis squamata (Delle Chiaje, 1828) [EEI

e: Microphiopholis gracillima (Stimpson, 1854) [

f: Ophiactis savignyi (Miller & Troschel, 1842) [l

Material

a. locality: Miramar Beach; verbatimDepth: 4.0 m; individualCount: 1; catalogNumber:
CZAP-239; recordedBy: G. da Silva, D. Costa

Diagnosis: (Miller et al. 1995, Prata et al. 2017): Elongate oval test with two rows of
large tubercules along the ambulacra and interambulacra, pairs of pores arranged in
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arcs of six and a large peristome. Spines long and slender, thickened at the base and
sharply pointed at the tips. On aboral side, primary and secondary spines dark olive
green, with greenish-violet to purple tips. In general, the colour is blackish (Fig. 11a).

Distribution: Tropical Eastern Pacific Ocean: Mexico to Colombia; Tropical Western
Atlantic Ocean: Gulf of Mexico to Venezuela and northeast to southeast Brazilian
coasts (Ceara, Paraiba, Pernambuco, Alagoas, Sergipe, Bahia, Espirito Santo, Rio de
Janeiro, Sdo Paulo, Parana and Santa Catarina States) (Prata et al. 2017, Kroh and
Mooi 2020).

Distribution in Paraiba: Cabo Branco Beach (Gondim et al. 2008), Seixas Beach (Pra
ta et al. 2017) and Miramar Beach (New record).

Notes: Found inside the rhodoliths.

Class Holothuroidea Blainville, 1834

Order Apodida Brandt, 1835

Family Chiridotidae Ostergren, 1898

Chiridota rotifera (Pourtalés, 1851)

WOoRMS http://www.marinespecies.org/aphia.php?p=taxdetails&id=422538

Material

a. locality: Miramar Beach; verbatimDepth: 4.0 m; individualCount: 1; catalogNumber:
CZAP-205; recordedBy: G. da Silva, D. Costa

Diagnosis: (Prata et al. 2017): Body cylindrical, elongated. Tegument thin, with some
papillae or warts formed by agglomeration of ossicles. Mouth and anus terminal. Colour
light pink to translucent. Body wall with wheels with six holes. Small, straight to curved
(C-shaped) rods in radial zones. Tentacles with rods similar to those of body (Fig. 11b).

Distribution: Tropical Eastern Pacific Ocean: Mexico, Panama coast; Tropical Western
Atlantic Ocean: Gulf of Mexico to Venezuela and Brazilian coast (Ceara, Paraiba to
Alagoas, Bahia and Rio de Janeiro States) (Prata et al. 2017, WoRMS 2020f).

Distribution in Paraiba: Cabo Branco Beach (Gondim et al. 2008), Seixas Beach (Pra
ta et al. 2017) and Miramar Beach (New record).

Notes: Found inside the rhodoliths.
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Class Ophiuroidea Gray, 1840

Subclass Myophiuroida Matsumoto, 1915

Order Amphilepidida O'Hara, Hugall, Thuy, Stohr & Martynov, 2017
Family Amphiuridae Ljungman, 1867

Amphipholis januarii Ljungman, 1866

. WoRMS https://www.marinespecies.org/aphia.php?p=taxdetails&id=149906

Material

a. locality: Miramar and Seixas Beaches; verbatimDepth: (4.0 m), (1.5 m, 4.0 m);
individualCount: (1), (21, 7); catalogNumber: (CZAP-177), (CZAP-090, CZAP-108);
recordedBy: G. da Silva, D. Costa

Diagnosis: (Prata et al. 2017): Disc circular to pentagonal, with re-entrances in inter-
radial areas. Disc covered by small and imbricated scales. Radial shields narrow,
longer than wide, usually separated by one or two scales, the internal more elongated.
Ventral side of the disc covered by smaller scales, imbricated. Bursal slit long, near the
first arm plate. Oral shield diamond-shaped, adoral shield triangular. Two oral papillae
in each side of jaw, the distal triangular and robust, a pair of elongated and robust
infradental papillae. Five elongated arms, about seven to ten times the diameter of the
disc (Fig. 11c).

Distribution: Southeast from United States of America (South Carolina, Florida and
Texas), Gulf of Mexico, Antilles, Caribbean Sea and Brazilian coast (Para, Cear3,
Paraiba, Alagoas, Bahia, Rio de Janeiro and Sao Paulo States) (Prata et al. 2017, Stéh
r et al. 2020a).

Distribution in Paraiba: Cabo Branco Beach (Gondim et al. 2008), Seixas Beach (Pra
ta et al. 2017) and Miramar Beach (New record).

Notes: Found on the rhodoliths surface.

Amphipholis squamata (Delle Chiaje, 1828)

. WOoRMS https://www.marinespecies.org/aphia.php?p=taxdetails&id=125064

Material

a. locality: Miramar and Seixas Beaches; verbatimDepth: (1.5 m, 4.0 m), (1.5 m);
individualCount: (1, 1), (1); catalogNumber: (CZAP-242, CZAP-209), (CZAP-190);
recordedBy: G. da Silva, D. Costa
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Diagnosis: (Prata et al. 2017): Disc rounded, covered by medium size scales, with
circular to semicircular imbricated scales. Radial shields slightly longer than wide,
separated by a thin scale up to the distal region of the shields. Ventral surface of the
disc covered by scales similar to dorsal scales. Bursal slits narrow, near the first plate
of the arms. Diamond-shaped oral shield, adoral shields longer than wide, touching the
proximal edge. Two oral papillae in each side of jaw, the more distal larger and
trapezoidal, the other rounded and smaller. A pair of elongated infradental papillae.
Five arms, about five times the disc diameter (Fig. 11d).

Distribution: Cosmopolitan; in Brazilian coast the species was reported from Par3,
Maranhéo, Ceara, Paraiba, Alagoas, Bahia, Rio de Janeiro and Sdo Paulo States (Prat
aetal. 2017, Stéhr et al. 2020b).

Distribution in Paraiba: Cabo Branco Beach (Gondim et al. 2008), Seixas Beach (Pra
ta et al. 2017) and Miramar Beach (New record).

Notes: Found on the rhodoliths surface.

Remarks: Due to its wide global distribution, this species needs a systematic review.

Microphiopholis gracillima (Stimpson, 1854)

. WoRMS https://www.marinespecies.org/aphia.php?p=taxdetails&id=405791

Material

a. locality: Miramar and Seixas bBeaches; verbatimDepth: (4.0 m), (4.0 m); individualCount:
(1), (2); catalogNumber: (CZAP-175), (CZAP-104); recordedBy: G. da Silva, D. Costa

Diagnosis: (Prata et al. 2017): Disc rounded with indentations in the radial region. Disc
covered by numerous small and imbricated scales. Radial shields narrow and
elongated, joined at half of length and then separated by three scales on the proximal
edge. Ventral surface of disc covered by small and imbricated scales. Bursal slit large,
near the first to fourth ventral arm plate. Oral shield diamond-shaped. Adoral shield
elongated and slightly wide distally. Jaws with three oral papillae, the more distal
rectangular, larger than proximal papilla. Arms long, about six to eight times the
diameter of the disc (Fig. 11e).

Distribution: United States of America (South Carolina and Florida) Gulf of Mexico,
Antilles, Caribbean Sea and Brazilian coast (Paraiba, Bahia and Rio de Janeiro States)
(Prata et al. 2017, Stdhr et al. 2020c).

Distribution in Paraiba: Seixas Beach (Prata et al. 2017) and Miramar Beach (New
record).

Notes: Found on the rhodoliths surface.


https://www.marinespecies.org/aphia.php?p=taxdetails&id=405791
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Family Ophiactidae Matsumoto, 1915

Ophiactis savignyi (Miiller & Troschel, 1842)

WOoRMS https://www.marinespecies.org/aphia.php?p=taxdetails&id=125122

Material

a. locality: Miramar and Seixas beaches; verbatimDepth: (4.0 m), (1.5 m); individualCount:
(1), (1); catalogNumber: (CZAP-230), (CZAP-189); recordedBy: G. da Silva, D. Costa

Diagnosis: (Prata et al. 2017): Disc rounded to pentagonal, covered by medium size
scales, imbricated, more numerous in the centre and in the inter-radial surface. Small
rough-tipped spines scattered over the disc, more numerous at the edges. Radial
shield large and triangular, occupying more than half the disc. They are united distally
and separated by two scales proximally, the most internal more elongated. Ventral
surface of the disc covered by small and imbricated scales. Bursal slits large. Oral
shield sub-diamond-shaped. Adoral shield longer than wide, wider distally, separated
proximally. Two oral papillae flattened and robust, similar in size. An apical papilla large
and triangular. Six arms, about five times the diameter of the disc, tapering distally (Fig.
11f).

Distribution: Indo-West and Eastern Pacific Ocean, Atlantic Ocean: South Carolina to
Brazilian coast (Amapa, Para, Maranhdo, Ceara, Paraiba, Pernambuco, Alagoas,
Bahia, Rio de Janeiro and Sao Paulo States) (Prata et al. 2017, Stohr et al. 2020d).

Distribution in Paraiba: Cabo Branco Beach (Gondim et al. 2008), Seixas Beach (Pra
ta et al. 2017) and Miramar Beach (New record).

Notes: Found on the rhodoliths surface.

Identification keys

Phyla of identified marine invertebrates

Genera keys for each phylum (below) includes only taxonomic groups found in this study and they
are not complete for the whole region. Additional literature should be consulted (e.g. Amaral et al.
2013, Costa et al. 2017, DeAssis et al. 2012, Lima et al. 2017, Melo and Veloso 2005, Nonato and
Luna 1970, Nucci and DeMelo 2007, Prata et al. 2017, Serejo and Siqueira 2018).

Body flatworm-like; no coelom.
Dorsal region cream with

1 g Platyhelminthes - genus Enchiridium
brown dots, more densely

disposed at the median line

- Coelomate body 2


https://www.marinespecies.org/aphia.php?p=taxdetails&id=123207
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Cylindrical metameric body,

2 carrying parapodia and Annelida (Polychaeta)

chaetae
- Without parapodia or chaetae 3

Body cylindrical, with anterior i
3 o i ) Sipuncula
distinct end (‘introvert’)

- Non-worm-like body 4
4 Body with one or more shells Mollusca
- Non-shell body 5

Body with articulated
exoskeleton

Body with calcareous

— Echinodermata

endoskeleton

Genera key of identified annelids polychaetes

Prostomium with a conspicuous protuberance (‘caruncle’), extending to
third chaetiger

- Prostomium without caruncle

2 Five antennae; two peristomial cirri present; subacicular hooks present
—  Peristomial cirri present or absent; subacicular hooks present or absent
3 One or three antennae; peristomial cirri and branchiae absent

Prostomium with five antennae; peristomial cirri and branchiae may be
present

4 Peristomial cirri absent; subacicular hooks present
- Peristomial cirri present; subacicular hooks absent
5 Two smooth peristomial cirri; branchiae with single filaments
—  Peristomial cirri present or absent; with or without branchiae

Proboscis with maxillary parts scissors-like with blades (jaws
prionognath-type)

Arthropoda (Crustacea)

Eurythoe

Eunice

Lysidice

Marphysa
5

Palola
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12

13

14

15

16

17
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Jaws configuration otherwise or without jaws
Prostomium with three antennae
Prostomium without antennae

Jaws eulabidognath-type (asymmetrical, posterior parts dentate to
forceps-like, short carriers)

Proboscis with or without maxillary apparatus

Six to eight pairs of anterior modified cirri (tentacular cirri); no
paragnaths on proboscis

Up to four pairs of tentacular cirri; with or without paragnaths
Two antennae; eight pairs of tentacular cirri

Three antennae; six pairs of modified cirri

Two antennae; four pairs of tentacular cirri; paragnaths on proboscis

surface

With or without antennae; without paragnaths

Proboscis with paragnaths in areas Il to IV and VI; prostomium deeply
cleft in the anterior region; two antennae as long as prostomial width

Paragnaths with another configuration

Proboscis with paragnaths in areas | to IV and VI to VI
Proboscis with paragnaths in all areas

Four antennae; dorsal enlarged foliaceous-shaped cirri

Zero to three antennae

Three antennae, dorsum covered by 12 pairs of elytra

Body without elytra

Three antennae; pharynx with a tooth; a prominent proventricle
Prostomium without antennae; sedentary polychaetes

Hooded hooks; capillaries from chaetiger 1

Hooks no cloaked

Lysarete

Arabella

Kinbergonuphis

10

11
Hesione

Oxydromus

12

14

Ceratonereis

13

Nereis
Pseudonereis
Phyllodoce

15

Lepidonotus

16

Syllis

17
Neopseudocapitella

18



18

19

20

21

22

23

24

25

26
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Prostomium T-shaped; posterior parapodia dorsally directed
Parapodia another configuration

Merged opercular lobes in mid-ventral indentation

Body without operculum

Prostomium with branchial crown

No branchial crown

Spots on body; 46 pairs of radioles, with stylodes

12 pairs of radioles; collar divided at two regions lobe-like

Paired notched peristomial tentacular filaments (palps); branchiae
present

With or without palps

3-4 palps; branchiae start from chaetiger 3

Branchiae start from chaetiger 1

Multiple anterior tentacular cirri

Peristomium with two segmentations; two groups of five palps
Chaetae three first iridescent forming a cephalic cage
Chaetae do not form a cage

Many palps from prostomial origin

No palps; proboscis spoon-shaped with brown streaks

Genera key of identified sipunculids

Anal shield with dark chalky points; margin caudal shield with irregular ridges
With or without longitudinal muscle bands (LMBs)

Body marbled with brown flecks and bands; introvert longer than the body;

numerous rows of hooks

Body with LMBs and the nephridiopores open between LMBs 4 to 8

Naineris

19
Phragmatopoma
20

21

22
Branchiomma

Hypsicomus

23

25
Cirratulus
24
Cirriformia
Timarete
Pherusa
26
Terebella

Echiurus

2

Aspidosiphon

51

Phascolosoma

Sipunculus
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Genera key of identified molluscs

1

With two valves (shells); bivalves

One or multiple shells

Trigonal valves, left hinge with the usual V-shaped cardinal tooth
Valves and shell articulation with another morphology

Subtriangular light valves, laterally inflated; heterodont hinge with two
cardinal teeth

Dark shells

Shell with fine divercating radial ribs; interior umbones with 1-4 dysodont
hinge teeth

Shell with another configuration

Smooth shell, sculpture of fine concentric semi-circular rings, with two muscle
scars

Right shell operculum-shaped, smaller than left one; adductor muscle
occupying 1/5 of total size

Gastropod with a shell oval-shaped, slightly spiral convex sculptures with
axial ventricular ribs

Many shells (polyplacophoran), tegument with multiple white spots mainly on
apical region

Genera key of identified arthropods crustaceans

1

Body laterally narrow; thoracic appendages uniramous; amphipods
Presence of carapace; pedunculated or sessile eyes

Antenna 1 longer than 2; peduncular article 1 shorter than 2 ; flagellum with
24 articles

Antenna 1 peduncular article 1 shorter than article 2, with 3 chaetae along
posterior margin

Five pairs of pereiopods (decapods); head fused with the thorax
(cephalothorax)

Mulinia

Phlyctiderma

Brachidontes

Mytella

Crassostrea

Parvanachis

Acanthochitona

Elasmopus

Dulichiella
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— Carapace reduced to anterior end

Widened flattened carapace; reduced abdomen underneath the thorax;

4
brachyurans
Carapace longer than broad; rostrum with lateral projections; thin ocular
peduncle; hermit crab

5 Subcircular carapace with fine granules, orbital margin longer than half of
the carapace

— Carapace pentagonal or subpentagonal

6 Rostrum is little advanced, incised by a narrow notch; basal antennal
segment has two spines
Carapace about a third wider than it is long, convex; dorsal surface covered
with green granules

7 Isopod with body ventrally folded rostral process, overlapping the frontal

pentagonal lamina

Carapace with marked gastric sulcus; basal raptorial leg with dilated dactyl;
stomatopod

Genera key of identified echinoderms

Sea urchin with elongate oval test with two rows of large tubercules; spines
long and slender

— Sea cucumber (holothuroid) or brittle stars (ophiuroids) echinoderms

Holothuroid; tegument thin, with papillae or warts formed by agglomeration of
ossicles

Body with a central disc, presenting five or six long and flexible arms;
ophiuroids

3 Disc with five arms
— Disc with six arms, about five times the diameter of the disc
4 Radial shields separated by one to two scales

Radial shields partially joined, separated by three scales; five arms 6-8 times
the disc diameter

Pagurus

Cyclodorippe

Mithraculus

Garthiope

Cirolana

Neogonodactylus

Echinometra

Chiridota

4
Ophiactis

Amphipholis

Microphiopholis
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Discussion

This study is the first to systematically describe the invertebrate species associated with
rhodolith beds for northeast Brazil, on the Paraiba coast, with addition of new records for
this State, including new occurrences to the Western Atlantic Ocean. Indeed, 46 species
were identified in Seixas Beach (mostly composed by polychaetes), 23 in Miramar and 11
in Maceid. The first species described was Sabellaria corallinea Dos Santos, Riul, Brasil &
Christoffersen, 2011 (Read and Fauchald 20208), DosSantos et al. 2011), which is
considered endemic for the Paraiba State, being found exclusively associated with these
habitats (DosSantos et al. 2011). The results for the Seixas Beach were in agreement with
previous studies, which have identified 49 species of polychaetes for this Beach, with 10
new occurrences for the South Atlantic Ocean and 23 from the Paraiba coast (Costa et al.
2017). Furthermore, a new eunicid species named Leodice calcaricola Bergamo,
Carrerette, Zanol & Nogueira, 2018 was described for Jodo Pessoa, Conde and Pitimbu
Municipalities (Bergamo et al. 2018). Regarding echinoderms, 12 species were reported
for Seixas Beach (Jodo Pessoa) (Prata et al. 2017), including the six species of the present
study. Therefore, an important diversity has been found associated with the rhodolith beds
from the coast of the State of Paraiba, with Polychaeta species being most representative,
particularly in the Miramar and Seixas Beaches.

Despite their importance, rhodolith habitats are still poorly studied, particularly in relation to
the direct anthropogenic impacts to which they are subjected (e.g. super-exploitation, oil
exploration, pollution, tourism, trawl fishing (Riul et al. 2008)), as well as to more indirect
ones, such as those related to the climate crisis (e.g. global warming and ocean
acidification (Horta et al. 2016, Riosmena-Rodriguez 2017)). These events modify the
physical-chemical parameters of the water, which may compromise the rhodolith banks
and, hence, the associated biota (Horta et al. 2015), affecting survival and levels of
calcification and photosynthesis, causing the bleaching phenomenon (Martin et al. 2013, M
artin and Gattuso 2009). Therefore, the conservation of these algae (and habitats) is
critical, because this action may guarantee the habitat conservation of a large diversity of
marine fauna (Costa et al. 2019, OSPAR-Commission 2010), using, for example, tools for
promoting environmental awareness and ocean literacy (Costa et al. 2021).

Overall, this study may be regarded as baseline information on the rhodolith associated
communities from this tropical region and highlights the importance of knowing and
understanding their diversity levels, with the ultimate aim of promoting conservation of this
important biogenic habitat. Rhodoliths beds, being considered sensitive habitats to
anthropogenic effects and sheltering a rich diversity, need further studies of their
associated fauna. In addition, knowing the existing fauna of a still little known habitat,
essentially in the studied area, we may try to contribute to the fourteenth objective of the
‘Sustainable Development Goals’ (Sustainable-Development-Goals 2020).
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Conclusions

The beaches from the coast of the State of Paraiba had a total 57 species of invertebrates
from different main taxa, associated with rhodolith beds. The species of Polychaeta were
the most representative in Miramar and Seixas Beaches, while molluscs were found mainly
at Maceioé Beach. This knowledge about the local fauna diversity may be regarded as
baseline information for a variety of purposes, to know and understand local diversity levels
associated with this little-known habitat in the regions, as well as to promote environmental
education actions, with the objective of making local residents and beach-goers aware of
the conservation of local coastal environments.

Acknowledgements

The authors acknowledge the facilities provided by the Federal University of Paraiba
(Campus 1), “Laboratério de Invertebrados Paulo Young” (LIPY); such as the scientific
support of the “Aquario Paraiba” (Sea Servin Company) and its laboratory. Thanks to
Regional Post-Graduation Programme of Development and Environment (PRODEMA) for
the academic support. Special thanks to researcher and professor from the Federal
University of Paraiba, Dr?. Rosa Leonel, for her great contribution in the research of marine
invertebrates, in partnership with the LIPY. We thank to Paulo Castro (U. Minho) for
diagramming many images of invertebrates; to Nuno Gomes (CIIMAR) for confirming the
identification of some crustaceans species; and to Bianca Reis (CIIMAR) for the brief
review in the manuscript.

This study was financed in part by the ‘Coordination for the Improvement of Higher
Education Personnel’ (CAPES, Brazil) - Finance Code 001. In partnership with
‘Interdisciplinary Centre of Marine and Environmental Research’ (CIIMAR, Portugal), this
research was supported by funds through ‘Foundation for Science and Technology’ (FCT,
Portugal) within the scope of UIDB/04423/2020 and UIDP/04423/2020. D.A. Costa was
supported by a Ph.D. scholarship provided by ‘Doctoral Programme Sandwich Abroad’
(PDSE)/CAPES (“Edital n® 47/2017”), in partnership with “Fundagdo de Apoio a Pesquisa
do Estado da Paraiba” (FAPESQ, Brazil) (“Edital n® 03/2016”). M. Christoffersen thanks the
productivity grant provided by the ‘National Council for Scientific and Technological
Development’ (CNPq, Brazil). M. Dolbeth was supported by the FCT Researcher
programme contract (M. Dolbeth, IF/00919/2015), subsidised by the European Social Fund
and Portuguese Ministry of Science, Technology and Higher Education (MCTES), through
the Human Potential Operational Programme (POPH). P. Freitas thanks the Ph.D.
scholarship provided by CNPq (Brazil).

Author contributions

D. Costa, M. Dolbeth and F. da Silva designed the study and implemented it in the
beaches; D. Costa, M. Dolbeth, J. Prata, F. da Silva, G. da Silva, P. de Freitas, S. de Lima,
K. Massei and R. de Lucena interpreted and analysed the data; D. Costa, J. Prata, F. da



56

Costa D et al

Silva, G. da Silva and P. de Freitas took the photos and prepared the figures of the
invertebrates; D. Costa wrote the first draft of the manuscript with significant contributions
from M. Dolbeth and M. Christoffersen; M. Christoffersen reviewed the English of the
manuscript. The manuscript was then revised by all authors.

References

Albuquerque DL (2010) Taxonomia e ecologia de Stomatopoda (Crustacea) da Bacia
Potiguar, Rio Grande do Norte - Brasil. [Taxonomy and ecology of Stomatopoda
(Crustacea) from Potiguar Basin, Rio Grande do Norte - Brazil]. Federal University of
Pernambuco, Recife, 115 pp. URL: https://repositorio.ufpe.br/handle/123456789/8440
Alves DFR, Barros-Alves SP, Cobo VJ, Lima DJM, Fransozo A (2012) Checklist of the
brachyuran crabs (Crustacea: Decapoda) in the rocky subtidal of Vitéria Archipelago,
southeast coast of Brazil. Check List 8 (5): 940-950. https://doi.org/10.15560/8.5.940
Amado-Filho G, Moura R, Bastos A, Salgado L, Sumida P, Guth A, Francini-Filho R,
Pereira-Filho G, Abrantes D, Brasileiro P, Bahia R, Leal R, Kaufman L, Kleypas J,
Farina M, Thompson F (2012) Rhodolith beds are major CaCOj3 bio-factories in the
Tropical South West Atlantic. PLoS ONE 7 (4): e35171. https://doi.org/10.1371/
journal.pone.0035171

Amaral ACZ (1980) Brief characterization of the genus of Capitellidae Grube family
(Annelida, Polychaeta) and description of Nonatus longilineus gen. sp. nov. Brazilian
Journal of Oceanography 29 (1): 99-106. https://doi.org/10.1590/S0373-5524
1980000100008

Amaral ACZ, Rizzo A, Arruda E (2005) Manual de identificagao dos invertebrados
marinhos da regido Sudeste-Sul do Brasil. [Manual for the identification of marine
invertebrates from the Brazilian Southeast-South region]. Vol. 1. Editora da
Universidade de Sao Paulo, Sdo Paulo, 288 pp. URL: https://www.edusp.com.br/livros/
manual-de-identificacao-dos-invertebrados-marinhos-da-regiao-sudeste-sul-do-brasil/?
ID=408946 [ISBN 9788531408946]

Amaral ACZ, Nallin SH, Steiner TM, Forroni TO, Filho DG (2013) Catalogo das
espécies de Annelida Polychaeta do Brasil. [Catalogue of the Annelida Polychaeta
species from Brazil]. UNICAMP, Campinas, 183 pp. URL: https://www.ib.unicamp.br/
museu_zoologia/sites/www.ib.unicamp.br.museu_zoologia/files/Catalogo

Polychaeta Brasil Amaral et al 2013 1a.pdf

Amaral VS, Simone L (2014) Revision of genus Crassostrea (Bivalvia: Ostreidae) of
Brazil. Journal of the Marine Biological Association of the United Kingdom 94 (4):
811-836. https://doi.org/10.1017/s0025315414000058

Arias A, Barroso R, Anadén N, Paiva P (2013) On the occurrence of the fireworm
Eurythoe complanata complex (Annelida, Amphinomidae) in the Mediterranean Sea
with an updated revision of the alien Mediterranean amphinomids. ZooKeys 337: 19-33.
https://doi.org/10.3897/zookeys.337.5811

Bahia J, Padula V, Lavrado HP, Quiroga S (2014) Taxonomy of Cotylea
(Platyhelminthes: Polycladida) from Cabo Frio, southeastern Brazil, with the description
of a new species. Zootaxa 3873 (5): 495-525. https://doi.org/10.11646/zootaxa.3873.5.3
Bahia J, Padula V, Correia MD, Sovierzoski H (2015) First records of the order
Polycladida (Platyhelminthes, Rhabditophora) from reef ecosystems of Alagoas State,



https://repositorio.ufpe.br/handle/123456789/8440
https://doi.org/10.15560/8.5.940
https://doi.org/10.1371/journal.pone.0035171
https://doi.org/10.1371/journal.pone.0035171
https://doi.org/10.1590/S0373-55241980000100008
https://doi.org/10.1590/S0373-55241980000100008
https://www.edusp.com.br/livros/manual-de-identificacao-dos-invertebrados-marinhos-da-regiao-sudeste-sul-do-brasil/?ID=408946
https://www.edusp.com.br/livros/manual-de-identificacao-dos-invertebrados-marinhos-da-regiao-sudeste-sul-do-brasil/?ID=408946
https://www.edusp.com.br/livros/manual-de-identificacao-dos-invertebrados-marinhos-da-regiao-sudeste-sul-do-brasil/?ID=408946
https://www.ib.unicamp.br/museu_zoologia/sites/www.ib.unicamp.br.museu_zoologia/files/Cat%C3%A1logo_Polychaeta_Brasil_Amaral_et_al_2013_1a.pdf
https://www.ib.unicamp.br/museu_zoologia/sites/www.ib.unicamp.br.museu_zoologia/files/Cat%C3%A1logo_Polychaeta_Brasil_Amaral_et_al_2013_1a.pdf
https://www.ib.unicamp.br/museu_zoologia/sites/www.ib.unicamp.br.museu_zoologia/files/Cat%C3%A1logo_Polychaeta_Brasil_Amaral_et_al_2013_1a.pdf
https://doi.org/10.1017/s0025315414000058
https://doi.org/10.3897/zookeys.337.5811
https://doi.org/10.11646/zootaxa.3873.5.3

Marine invertebrates associated with rhodoliths/maérl beds from northeast ... 57

north-eastern Brazil, with the description of Thysanozoon alagoensis sp. nov. Journal of
the Marine Biological Association of the United Kingdom 95 (8): 1653-1666.
https://doi.org/10.1017/s0025315415000922

Barroso R, Paiva PC (2007) Amphinomidae (Annelida: Polychaeta) from Rocas Atoll,
Northeastern Brazil. Arquivos do Museu Nacional, Rio de Janeiro 65 (3): 357-362.
URL: https://www.biodiversitylibrary.org/part/280165#/summary

Bergamo G, Carrerette O, Zanol J, Nogueira JMdM (2018) Species of Eunicidae
(Annelida, Errantia, Eunicida) from rhodolith beds off the states of Paraiba and
Pernambuco, northeastern Brazilian coast. Zootaxa 4521 (3): 376-390. https://doi.org/
10.11646/zootaxa.4521.3.4

Biseswar R (1997) A new record of the echiuran Echiurus echiurus (Pallas, 1767) from
the east coast of southern Africa. South African Journal of Marine Science 18 (1):
305-308. https://doi.org/10.2989/025776197784161063

Boyko CB, Bruce NL, Hadfield KA, Merrin KL, Ota Y, Poore GC, Taiti S, Schotte M,
Wilson GD (2020) Cirolana parva Hansen, 1890. World Marine, Freshwater and
Terrestrial Isopod Crustaceans database. http://www.marinespecies.org/aphia.php?
p=taxdetails&id=220697. Accessed on: 2020-11-09.

Camargo M, Lana P (1995) Lumbrineridae (Polychaeta: Eunicemorpha) da costa Sul e
Sudeste do Brasil. |. Lysarete, Arabelloneris, Lumbrineriopsis, Lumbrinerides,
Paraninoe e Ninoe. lheringia Serie Zoologia 79: 77-91. URL: http://direct.biostor.org/
reference/80166

Campos-Junior O, Melo Gd (1999) A new Brazilian species of the genus Cyclodorippe
(Brachyura: Podotremata: Cyclodorippidae). Atlantica 21: 37-41.

URL: http://www.marinespecies.org/aphia.php?p=sourcedetails&id=348759

Capa M, Hutchings P, Peart R (2012) Systematic revision of Sabellariidae (Polychaeta)
and their relationships with other polychaetes using morphological and DNA sequence
data. Zoological Journal of the Linnean Society 164 (2): 245-284. https://doi.org/
10.1111/1.1096-3642.2011.00767 .x

Cinar ME (2007) Re-description of Timarete punctata (Polychaeta: Cirratulidae) and its
occurrence in the Mediterranean Sea. Scientia Marina 71 (4): 755-764. https://doi.org/
10.3989/scimar.2007.71n4755

Clemo WC, Dorgan K (2017) Functional morphology of eunicidan (Polychaeta) jaws.
The Biological Bulletin 233 (3): 227-241. https://doi.org/10.1086/696291

Costa DA, DeAssis JE, Christoffersen ML (2008) New synonym of Hesione splendida
(Hesionidae, Polychaeta, Annelida). Biociéncias (on-line) 16 (2): 131-133.

URL: http://revistaseletronicas.pucrs.br/ojs/index.php/fabio/article/viewArticle/6503
Costa DA, Christoffersen ML (2016) Revision and global distribution of Hesione
splendida (Annelida, Polychaeta, Hesionidae). Gaia Scientia 10 (4): 166-172.
https://doi.org/10.21707/gs.v10.n04a13

Costa DA, Fernandes HF, Silva FA, Christoffersen ML (2017) Checklist of species of
Polychaeta (Annelida) of the Seixas Beach, Jodo Pessoa, state of Paraiba, Northeast
Brazil. Revista Brasileira de Gestdo Ambiental e Sustentabilidade 4 (8): 313-320. [In
Portuguese]. https://doi.org/10.21438/rbgas.040806

Costa DA, Silva FA, Silva JML, Pereira AR, Dolbeth M, Christoffersen ML, DeLucena
RFP (2019) Is tourism affecting polychaete assemblages associated with rhodolith beds
in Northeastern Brazil? Revista de Biologia Tropical 67 (S5): S1-S15. https://doi.org/
10.15517/rbt.v67is5.38922



https://doi.org/10.1017/s0025315415000922
https://www.biodiversitylibrary.org/part/280165#/summary
https://doi.org/10.11646/zootaxa.4521.3.4
https://doi.org/10.11646/zootaxa.4521.3.4
https://doi.org/10.2989/025776197784161063
http://www.marinespecies.org/aphia.php?p=taxdetails&id=220697
http://www.marinespecies.org/aphia.php?p=taxdetails&id=220697
http://direct.biostor.org/reference/80166
http://direct.biostor.org/reference/80166
http://www.marinespecies.org/aphia.php?p=sourcedetails&id=348759
https://doi.org/10.1111/j.1096-3642.2011.00767.x
https://doi.org/10.1111/j.1096-3642.2011.00767.x
https://doi.org/10.3989/scimar.2007.71n4755
https://doi.org/10.3989/scimar.2007.71n4755
https://doi.org/10.1086/696291
http://revistaseletronicas.pucrs.br/ojs/index.php/fabio/article/viewArticle/6503
https://doi.org/10.21707/gs.v10.n04a13
https://doi.org/10.21438/rbgas.040806
https://doi.org/10.15517/rbt.v67is5.38922
https://doi.org/10.15517/rbt.v67is5.38922

58

Costa D et al

Costa DdA, DeLucena RFP, Christoffersen ML, Pifieiro-Corbeira C, Dolbeth M (2021)
Improving environmental awareness and ocean literacy through hands-on activities in
the tropics. Applied Environmental Education & Communication (Decade for Education
for Sustainable Development)1-20. [In English]. https://doi.org/10.1080/1533015x.
2021.1887778

Cutler E, Cutler N (1985) A revision of the genera Sipunculus and Xenosiphon
(Sipuncula). Zoological Journal of the Linnean Society 85 (3): 219-246. https://doi.org/
10.1111/1.1096-3642.1985.tb01504 .x

Day JH (1967a) A monograph on the Polychaeta of southern Africa. Part. 1. Errantia.
British Museum (Natural History), London, 458 pp. https://doi.org/10.5962/bhl.title.8596
Day JH (1967b) A monograph on the Polychaeta of southern Africa. Part. 2. Sedentaria.
British Museum (Natural History), London, 450 pp. https://doi.org/10.5962/bhl.title.8596
DeAssis JE, Alonso C, DeBrito RJ, DosSantos AS, Christoffersen ML (2012)
Polychaetous annelids from coast of Paraiba State, Brazil. Revista Nordestina de
Biologia 21 (1): 3-45. URL: https://periodicos.ufpb.br/index.php/revnebio/article/view/
13625

DosSantos AS, Riul P, Brasil ACS, Christoffersen ML (2011) Encrusting Sabellariidae
(Annelida: Polychaeta) in rhodolith beds, with description of a new species of Sabellaria
from the Brazilian coast. Journal of the Marine Biological Association of the United
Kingdom 91 (2): 425-438. https://doi.org/10.1017/s0025315410000780
Duefias-Ramirez PR, Quiros-Rodriguez JA (2012) Occurrence of Pseudonereis
gallapagensis Kinberg, 1865 (Annelida: Polychaeta: Nereididae) in the Colombian
Caribbean coast. Revista Colombiana de Ciencia Animal - RECIA 4 (2): 454-457.
https://doi.org/10.24188/recia.v4.n2.2012.225

Fauchald K (1970) Polychaetous annelids of the families Eunicidae, Lumbrineridae,
Iphitimidae, Arabellidae, Lysaretidae and Dorvilleidae from western Mexico. Allan
Hancock Monographs in Marine Biology (5)1-335. URL: https://repository.si.edu/handle/
10088/3457

Fauchald K (1992) A review of the genus Eunice (Polychaeta: Eunicidae) based upon
type material. Smithsonian Contributions to Zoology 523: 1-422. https://doi.org/10.5479/
si.00810282.523

Gernet MdV, Colley E, Santos EdV, Birckolz CJ (2018) Diversity and community
composition of marine mollusks fauna on a mainland island of the coast of Parana,
southern Brazil. Pesquisa e Ensino em Ciéncias Exatas e da Natureza 2 (1): 48-59.
https://doi.org/10.29215/pecen.v2i1.580

Gondim Al, Lacouth P, Alonso C, Manso CLdC (2008) Echinodermata from Cabo
Branco Beach, Jodo Pessoa, Paraiba, Brazil. Biota Neotropica 8 (2): 151-159.
https://doi.org/10.1590/s1676-06032008000200016

Horta P, Berchez FS, Nunes J, Scherner F, Pereira SB, Riul P, Lotufo TC, Peres LC,
Sissini M, Rosa J, Freire V, Lucena LAd, Borges V, Rovai A, Rorig L, Fonseca ADO,
Pagliosa P, Barufi JB, Hall-Spencer J, Riosmena-Rodriguez R, Silva JS, Figueiredo M
(2015) Monitoramento de banco de rodolitos. In: Turra A, Denadai MR (Eds) Protocolos
para o monitoramento de habitats bentdnicos costeiros. Instituto Oceanografico da
Universidade de Sao Paulo, Sao Paulo, 48-61 pp. [ISBN 9788598729251].
https://doi.org/10.7476/9788598729251.0004

Horta PA, Riul P, Amado Filho G, Gurgel C, Berchez F, Nunes JMdC, Scherner F,
Pereira S, Lotufo T, Peres L, Sissini M, Bastos EdO, Rosa J, Munoz P, Martins C,



https://doi.org/10.1080/1533015x.2021.1887778
https://doi.org/10.1080/1533015x.2021.1887778
https://doi.org/10.1111/j.1096-3642.1985.tb01504.x
https://doi.org/10.1111/j.1096-3642.1985.tb01504.x
https://doi.org/10.5962/bhl.title.8596
https://doi.org/10.5962/bhl.title.8596
https://periodicos.ufpb.br/index.php/revnebio/article/view/13625
https://periodicos.ufpb.br/index.php/revnebio/article/view/13625
https://doi.org/10.1017/s0025315410000780
https://doi.org/10.24188/recia.v4.n2.2012.225
https://repository.si.edu/handle/10088/3457
https://repository.si.edu/handle/10088/3457
https://doi.org/10.5479/si.00810282.523
https://doi.org/10.5479/si.00810282.523
https://doi.org/10.29215/pecen.v2i1.580
https://doi.org/10.1590/s1676-06032008000200016
https://doi.org/10.7476/9788598729251.0004

Marine invertebrates associated with rhodoliths/maérl beds from northeast ... 59

Gouvéa L, Carvalho V, Bergstrom E, Schubert N, Bahia R, Rodrigues AC, Rorig L,
Barufi JB, Figueiredo M (2016) Rhodoliths in Brazil: current knowledge and potential
impacts of climate change. Brazilian Journal of Oceanography 64 (spe2): 117-136.
https://doi.org/10.1590/s1679-875920160870064sp2

Horton T, Lowry J, DeBroyer C, Bellan-Santini D, Coleman CO, Corbari L, Costello MJ,
Daneliya M, Dauvin J-, FiSer C, Gasca R, Grabowski M, Guerra-Garcia JM, Hendrycks
E, Hughes L, Jaume D, Jazdzewski K, Kim Y-, King R, Krapp-Schickel T, LeCroy S,
Loérz A-, Mamos T, Senna AR, Serejo C, Sket B, Souza-Filho JF, Tandberg AH, Thomas
JD, Thurston M, Vader W, Vaindla R, Vonk R, White K, Zeidler W (2020a) Elasmopus
brasiliensis (Dana, 1853). World Amphipoda Database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=102801. Accessed on: 2020-11-09.

Horton T, Lowry J, DeBroyer C, Bellan-Santini D, Coleman CO, Corbari L, Costello MJ,
Daneliya M, Dauvin J-, FiSer C, Gasca R, Grabowski M, Guerra-Garcia JM, Hendrycks
E, Hughes L, Jaume D, Jazdzewski K, Kim Y-, King R, Krapp-Schickel T, LeCroy S,
Loérz A-, Mamos T, Senna AR, Serejo C, Sket B, Souza-Filho JF, Tandberg AH, Thomas
JD, Thurston M, Vader W, Vain6la R, Vonk R, White K, Zeidler W (2020b) Dulichiella
appendiculata (Say, 1818). World Amphipoda Database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=421504. Accessed on: 2020-11-09.

Hutchings P, Smith R (1997) Descriptions of new species and comments on previously
described species of terebellid polychaetes from New Zealand and Australia. Bulletin of
Marine Science 60 (2): 324-349. [In English]. URL: https://www.ingentaconnect.com/
contentone/umrsmas/bullmar/1997/00000060/00000002/art00014

Hylleberg J (1994) Phylum Sipuncula. part 2. Cryptic fauna with emphasis on
sipunculans in hump coral Porites lutea, the Andaman Sea, Thailand. Phuket Marine
Biological Center Research Bulletin 59: 33-41. URL: https://s3.amazonaws.com/
academia.edu.documents/36316833/1994 sips 2.pdf?response-content-disposition=
inline%3B filename%3DSIPUNCULANS IN HUMP CORAL PORITES LUTEA.pdf
&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOW
YYGZ2Y53UL3A%2F20191121%2Fus-e

Imajima M, Hartman O (1964) The polychaetous annelids of Japan, part I. Allan
Hancock Foundation Publications. Occasional paper 26: 1-237.

URL: http://digitallibrary.usc.edu/cdm/ref/collection/p15799coll82/id/18946

Imajima M (2003) Polychaetous annelids from Sagami Bay and Sagami Sea collected
by the Emperor Showa of Japan and deposited at the Showa Memorial Institute,
National Science Museum, Tokyo (II): orders included within the Phyllodocida,
Amphinomida, Spintherida and Eunicida. National Science Museum Monographs 23:
1-221. URL: https://ci.nii.ac.jp/naid/110004708004

Jardim J, AImeida S, Simone L (2017) Redescription of Acanthochitona terezae. Journal
of Conchology 42 (6): 491-497. URL.: https://www.researchgate.net/publication/
318860744 Redescription of Acanthochitona terezae

Khedhri |, Lavesque N, Bonifacio P, Djabou H, Afli A (2014) First record of Naineris
setosa (Verrill, 1900) (Annelida: Polychaeta: Orbiniidae) in the Western Mediterranean
Sea. Biolnvasions Records 3 (2): 83-88. https://doi.org/10.3391/bir.2014.3.2.05

Knox GA, Green K (1972) The polychaetes of New Zealand: part 4. Eunicidae. Journal
of the Royal Society of New Zealand 2 (4): 459-470. https://doi.org/10.1080/
03036758.1972.10423294



https://doi.org/10.1590/s1679-875920160870064sp2
http://www.marinespecies.org/aphia.php?p=taxdetails&id=102801
http://www.marinespecies.org/aphia.php?p=taxdetails&id=102801
http://www.marinespecies.org/aphia.php?p=taxdetails&id=421504
http://www.marinespecies.org/aphia.php?p=taxdetails&id=421504
https://www.ingentaconnect.com/contentone/umrsmas/bullmar/1997/00000060/00000002/art00014
https://www.ingentaconnect.com/contentone/umrsmas/bullmar/1997/00000060/00000002/art00014
http://https://s3.amazonaws.com/academia.edu.documents/36316833/1994_sips_2.pdf?response-content-disposition=inline%3B%20filename%3DSIPUNCULANS_IN_HUMP_CORAL_PORITES_LUTEA.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20191121%2Fus-e
http://https://s3.amazonaws.com/academia.edu.documents/36316833/1994_sips_2.pdf?response-content-disposition=inline%3B%20filename%3DSIPUNCULANS_IN_HUMP_CORAL_PORITES_LUTEA.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20191121%2Fus-e
http://https://s3.amazonaws.com/academia.edu.documents/36316833/1994_sips_2.pdf?response-content-disposition=inline%3B%20filename%3DSIPUNCULANS_IN_HUMP_CORAL_PORITES_LUTEA.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20191121%2Fus-e
http://https://s3.amazonaws.com/academia.edu.documents/36316833/1994_sips_2.pdf?response-content-disposition=inline%3B%20filename%3DSIPUNCULANS_IN_HUMP_CORAL_PORITES_LUTEA.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20191121%2Fus-e
http://https://s3.amazonaws.com/academia.edu.documents/36316833/1994_sips_2.pdf?response-content-disposition=inline%3B%20filename%3DSIPUNCULANS_IN_HUMP_CORAL_PORITES_LUTEA.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20191121%2Fus-e
http://digitallibrary.usc.edu/cdm/ref/collection/p15799coll82/id/18946
https://ci.nii.ac.jp/naid/110004708004
https://www.researchgate.net/publication/318860744_Redescription_of_Acanthochitona_terezae
https://www.researchgate.net/publication/318860744_Redescription_of_Acanthochitona_terezae
https://doi.org/10.3391/bir.2014.3.2.05
https://doi.org/10.1080/03036758.1972.10423294
https://doi.org/10.1080/03036758.1972.10423294

60

Costa D et al

Kroh A, Mooi R (2020) Echinometra lucunter (Linnaeus, 1758). World Echinoidea
Database. http://www.marinespecies.org/aphia.php?p=taxdetails&id=213380.
Accessed on: 2020-11-09.

Lana PC (1991) Onuphidae (Annelida: Polychaeta) from Southeastern Brazil. Bulletin of
Marine Science 48 (2): 280-295. URL: https://www.ingentaconnect.com/content/
umrsmas/bullmar/1991/00000048/00000002/art00017#

Lemaitre R, McLaughlin P (2020) Pagurus criniticornis (Dana, 1852). World Paguroidea
& Lomisoidea database. http://www.marinespecies.org/aphia.php?
p=taxdetails&id=366674. Accessed on: 2020-11-09.

Lima PJ, Heckendorff WD (1985) Climatologia. In: Grafset (Ed.) Atlas Geografico do
Estado da Paraiba. Governo do Estado da Paraiba, Jodo Pessoa, 34-43 pp. URL:
http://www.scielo.br/scielo.php?script=sci_nlinks&ref=000511&pid= S0102-330
6200900030002400033&Ing=pt

Lima SFB, Lucena RA, Santos GM, Souza JW, Christoffersen ML, Guimaraes CR,
Oliveira GS (2017) Inventory of mollusks from the estuary of the Paraiba River in
northeastern Brazil. Biota Neotropica 17 (1): €20160239. https://doi.org/10.1590/
1676-0611-bn-2016-0239

Lowry JK, Springthorpe RT (2007) A revision of the tropical/temperate amphipod genus
Dulichiella Stout, 1912, and the description of a new Atlantic genus Verdeia gen. nov.
(Crustacea: Amphipoda: Melitidae). Zootaxa 1424 (1): 1-62. https://doi.org/10.11646/
zootaxa.1424.1.1

Martin S, Gattuso J (2009) Response of Mediterranean coralline algae to ocean
acidification and elevated temperature. Global Change Biology 15 (8): 2089-2100.
https://doi.org/10.1111/j.1365-2486.2009.01874.x

Martin S, Cohu S, Vignot C, Zimmerman G, Gattuso J (2013) One-year experiment on
the physiological response of the Mediterranean crustose coralline alga, Lithophyllum
cabiochae, to elevated pCO2 and temperature. Ecology and Evolution 3 (3): 676-693.
https://doi.org/10.1002/ece3.475

Mediodia DP, DeLeon SMS, Anasco NC, Baylon CC (2017) Shell morphology and
anatomy of the Philippine Charru Mussel Mytella charruana (D’orbigny 1842). Asian
Fisheries Science 30 (3): 185-194. URL: https://www.asianfisheriessociety.org/
publication/abstract.php?id=1146

Melo GAS, Vezzani R, Campos-Jr. O (2003) Type catalogue of the Crustacea
Decapoda in the collections of the Museu de Zoologia da Universidade de Sao Paulo,
Brazil. Proceedings of the Biological Society of Washington 116 (2): 423-437. URL:
https://www.biodiversitylibrary.org/part/44480#/summary

Melo GS, Veloso V (2005) The Brachyura (Crustacea, Decapoda) of the coast of the
State of Paraiba Brazil, collected by Project Algas. Revista Brasileira de Zoologia 22
(3): 795-805. https://doi.org/10.1590/s0101-81752005000300044

Miller J, Pawson D, Hendler G (1995) Sea stars, sea urchins, and allies: echinoderms of
Florida and the Caribbean. Smithsonian Institution Press, Washington, 390 pp.

URL: https://lib.ugent.be/catalog/rug01:000361949 [ISBN 9781560984504]

MMA (Ministério do Meio Ambiente da Republica Federativa do Brasil) (2020) Zona
Costeira e Marinha. https://www.mma.gov.br/biodiversidade/biodiversidade-aquatica/
zona-costeira-e-marinha.html. Accessed on: 2020-12-03.

Molina-Acevedo |, Carrera-Parra L (2017) Revision of Marphysa de Quatrefages, 1865
and some species of Nicidion Kinberg, 1865 with the erection of a new genus



http://www.marinespecies.org/aphia.php?p=taxdetails&id=213380
https://www.ingentaconnect.com/content/umrsmas/bullmar/1991/00000048/00000002/art00017#
https://www.ingentaconnect.com/content/umrsmas/bullmar/1991/00000048/00000002/art00017#
http://www.marinespecies.org/aphia.php?p=taxdetails&id=366674
http://www.marinespecies.org/aphia.php?p=taxdetails&id=366674
http://www.scielo.br/scielo.php?script=sci_nlinks&ref=000511&pid=S0102-3306200900030002400033&lng=pt
http://www.scielo.br/scielo.php?script=sci_nlinks&ref=000511&pid=S0102-3306200900030002400033&lng=pt
https://doi.org/10.1590/1676-0611-bn-2016-0239
https://doi.org/10.1590/1676-0611-bn-2016-0239
https://doi.org/10.11646/zootaxa.1424.1.1
https://doi.org/10.11646/zootaxa.1424.1.1
https://doi.org/10.1111/j.1365-2486.2009.01874.x
https://doi.org/10.1002/ece3.475
https://www.asianfisheriessociety.org/publication/abstract.php?id=1146
https://www.asianfisheriessociety.org/publication/abstract.php?id=1146
https://www.biodiversitylibrary.org/part/44480#/summary
https://doi.org/10.1590/s0101-81752005000300044
https://lib.ugent.be/catalog/rug01:000361949
https://www.mma.gov.br/biodiversidade/biodiversidade-aquatica/zona-costeira-e-marinha.html
https://www.mma.gov.br/biodiversidade/biodiversidade-aquatica/zona-costeira-e-marinha.html

Marine invertebrates associated with rhodoliths/maérl beds from northeast ... 61

(Polychaeta: Eunicidae) from the Grand Caribbean. Zootaxa 4241 (1): 1-62.
https://doi.org/10.11646/zootaxa.4241.1.1

MolluscaBase (2020a) Mulinia cleryana (d'Orbigny, 1846). World Register of Marine
Species (WoRMS). http://www.marinespecies.org/aphia.php?p=taxdetails&id=505740.
Accessed on: 2020-11-09.

MolluscaBase (2020b) Phlyctiderma semiasperum (Philippi, 1836). World Register of
Marine Species (WoRMS). http://www.marinespecies.org/aphia.php?p=taxdetails
&id=420810. Accessed on: 2020-11-09.

MolluscaBase (2020c) Brachidontes exustus (Linnaeus, 1758). World Register of
Marine Species (WoRMS). http://www.marinespecies.org/aphia.php?
p=taxdetails&id=397026. Accessed on: 2020-11-09.

MolluscaBase (2020d) Mytella strigata (Hanley, 1843). World Register of Marine
Species (WoRMS). http://www.marinespecies.org/aphia.php?p=taxdetails&id=1458663.
Accessed on: 2020-11-09.

MolluscaBase (2020e) Crassostrea brasiliana (Lamarck, 1819). World Register of
Marine Species (WoRMS). http://www.marinespecies.org/aphia.php?p=taxdetails
&id=506705. Accessed on: 2020-11-09.

MolluscaBase (2020f) Parvanachis obesa (C. B. Adams, 1845). World Register of
Marine Species (WoRMS). http://www.marinespecies.org/aphia.php?p=taxdetails
&id=160440. Accessed on: 2020-11-09.

MolluscaBase (2020g) Acanthochitona terezae Guerra Junior, 1983. World Register of
Marine Species (WoRMS). http://www.marinespecies.org/aphia.php?p=taxdetails
&id=386520. Accessed on: 2020-11-09.

Muniz APA (2015) Aspectos taxondmicos e ecoldgicos dos moluscos associados as
raizes de Avicennia schaueriana (Magnoliophyta: Acathaceae) em um manguezal
hipersalino do litoral semiarido (NE Brasil). [Taxonomic and ecological aspects of
molluscs associated with Avicennia schaueriana roots (Magnoliophyta: Acathaceae) in
a hypersaline mangrove from the semi-arid coast (NE Brazil)]. Universidade Estadual
da Paraiba, Campina Grande, 42 pp. [In Portuguese].

URL: http://dspace.bc.uepb.edu.br/jspui’/handle/123456789/8946

Neves SM, Dominguez JML, Bittencourt A (2006) Paraiba. In: Muehe D (Ed.) Eroséo e
progradacao do litoral brasileiro. Ministério do Meio Ambiente, Brasil, Brasilia, 173-178
pp. [In Portuguese]. URL: https://mma.gov.br [ISBN 8577380289].

Nogueira JMM, Yunda-Guarin G (2008) A new species of Syllis (Polychaeta: Syllidae:
Syllinae) from off Fortaleza, north-eastern Brazil. Journal of the Marine Biological
Association of the United Kingdom 88 (7): 1391-1399. https://doi.org/10.1017/
$0025315408002099

Nonato E, Luna J (1970) Anelideos poliquetas do Nordeste do Brasil: | - poliquetas
bentdnicos da costa de Alagoas e Sergipe. Boletim do Instituto Oceanografico 19:
57-130. https://doi.org/10.1590/s0373-55241970000100004

Nucci PR, DeMelo GAS (2007) Hermit crabs from Brazil. Family Paguridae (Crustacea:
Decapoda: Paguroidea): Genus Pagurus. Zootaxa 1406: 47-59. htips://doi.org/
10.11646/zootaxa.1406.1.6

Oliveira LH (1951) The genus Elasmopus on the coast of Brazil with description of
Elasmopus besnardin. sp., and E. fusimanus n. sp. (Crustacea, Amphipoda). Boletim
do Instituto Paulista de Oceanografia 2 (2): 3-34. [In English]. https://doi.org/10.1590/
s0100-42391951000200001



https://doi.org/10.11646/zootaxa.4241.1.1
http://www.marinespecies.org/aphia.php?p=taxdetails&id=505740
http://www.marinespecies.org/aphia.php?p=taxdetails&id=420810
http://www.marinespecies.org/aphia.php?p=taxdetails&id=420810
http://www.marinespecies.org/aphia.php?p=%20taxdetails&id=397026
http://www.marinespecies.org/aphia.php?p=%20taxdetails&id=397026
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1458663
http://www.marinespecies.org/aphia.php?p=taxdetails&id=506705
http://www.marinespecies.org/aphia.php?p=taxdetails&id=506705
http://www.marinespecies.org/aphia.php?p=taxdetails&id=160440
http://www.marinespecies.org/aphia.php?p=taxdetails&id=160440
http://www.marinespecies.org/aphia.php?p=taxdetails&id=386520
http://www.marinespecies.org/aphia.php?p=taxdetails&id=386520
http://dspace.bc.uepb.edu.br/jspui/handle/123456789/8946
https://mma.gov.br
https://doi.org/10.1017/s0025315408002099
https://doi.org/10.1017/s0025315408002099
https://doi.org/10.1590/s0373-55241970000100004
https://doi.org/10.11646/zootaxa.1406.1.6
https://doi.org/10.11646/zootaxa.1406.1.6
https://doi.org/10.1590/s0100-42391951000200001
https://doi.org/10.1590/s0100-42391951000200001

62

Costa D et al

OSPAR-Commission (2010) Background document for maérl beds: biodiversity series.
OSPAR, London, 34 pp. URL: https://www.ospar.org [ISBN 9781907390326]

Paiva RC, Souza-Filho J (2014) A new species of Cirolana Leach, 1818 (Isopoda,
Cymothoidea, Cirolanidae) from Brazilian coast. Nauplius 22 (2): 91-102. https://doi.org/
10.1590/s0104-64972014000200003

Paxton H (2009) Phylogeny of Eunicida (Annelida) based on morphology of jaws.
Zoosymposia 2 (1): 241-264. https://doi.org/10.11646/zoosymposia.2.1.18

Perkins T (1980) Review of species previously referred to Ceratonereis mirabilis, and
descriptions of new species of Ceratonereis, Nephtys, and Goniada (Polychaeta).
Proceedings of the Biological Society of Washington 93 (1): 1-49.

URL: http://www.vliz.be/en/imis?refid=121701

Prata J, Costa DA, Manso CLC, Crispim MC, Christoffersen ML (2017) Echinodermata
associated to rhodoliths from Seixas Beach, State of Paraiba, Northeast Brazil. Biota
Neotropica 17 (3): e20170363. https://doi.org/10.1590/1676-0611-bn-2017-0363

Read G, Fauchald K (2020a) Eurythoe complanata (Pallas, 1766). World Register of
Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=129829.

Accessed on: 2020-11-07.

Read G, Fauchald K (2020b) Eunice biannulata Moore, 1904. World Register of Marine
Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=327643. Accessed on: 2020-11-07.

Read G, Fauchald K (2020c) Eunice wasinensis Fauchald, 1992. World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=327813. Accessed on: 2020-11-07.

Read G, Fauchald K (2020d) Lysidice ninetta Audouin & H Milne Edwards, 1833. World
Register of Marine Species (WoRMS), World Polychaeta database. http://
www.marinespecies.org/aphia.php?p=taxdetails&id=130071. Accessed on: 2020-11-07.
Read G, Fauchald K (2020e) Lysidice unicornis (Grube, 1840). World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=742232. Accessed on: 2020-11-07.

Read G, Fauchald K (2020f) Marphysa angelensis Fauchald, 1970. World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=329228. Accessed on: 2020-11-07.

Read G, Fauchald K (2020g) Marphysa regalis Verrill, 1900. World Register of Marine
Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=329261. Accessed on: 2020-11-07.

Read G, Fauchald K (2020h) Marphysa stylobranchiata Moore, 1909. World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=329267. Accessed on: 2020-11-07.

Read G, Fauchald K (2020i) Palola brasiliensis Zanol, Paiva & Attolini, 2000. World
Register of Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=336006.

Accessed on: 2020-11-07.

Read G, Fauchald K (2020j) Lysarete brasiliensis Kinberg, 1865. World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=328978. Accessed on: 2020-11-07.



https://www.ospar.org
https://doi.org/10.1590/s0104-64972014000200003
https://doi.org/10.1590/s0104-64972014000200003
https://doi.org/10.11646/zoosymposia.2.1.18
http://www.vliz.be/en/imis?refid=121701
https://doi.org/10.1590/1676-0611-bn-2017-0363
http://www.marinespecies.org/aphia.php?p=taxdetails&id=129829
http://www.marinespecies.org/aphia.php?p=taxdetails&id=327643
http://www.marinespecies.org/aphia.php?p=taxdetails&id=327643
http://www.marinespecies.org/aphia.php?p=taxdetails&id=327813
http://www.marinespecies.org/aphia.php?p=taxdetails&id=327813
http://www.marinespecies.org/aphia.php?p=taxdetails&id=130071
http://www.marinespecies.org/aphia.php?p=taxdetails&id=130071
http://www.marinespecies.org/aphia.php?p=taxdetails&id=742232
http://www.marinespecies.org/aphia.php?p=taxdetails&id=742232
http://www.marinespecies.org/aphia.php?p=taxdetails&id=329228
http://www.marinespecies.org/aphia.php?p=taxdetails&id=329228
http://www.marinespecies.org/aphia.php?p=taxdetails&id=329261
http://www.marinespecies.org/aphia.php?p=taxdetails&id=329261
http://www.marinespecies.org/aphia.php?p=taxdetails&id=329267
http://www.marinespecies.org/aphia.php?p=taxdetails&id=329267
http://www.marinespecies.org/aphia.php?p=taxdetails&id=336006
http://www.marinespecies.org/aphia.php?p=taxdetails&id=328978
http://www.marinespecies.org/aphia.php?p=taxdetails&id=328978

Marine invertebrates associated with rhodoliths/maérl beds from northeast ... 63

Read G, Fauchald K (2020k) Arabella iricolor (Montagu, 1804). World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=129854. Accessed on: 2020-11-07.

Read G, Fauchald K (2020I) Kinbergonuphis nonatoi Lana, 1991. World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=328551. Accessed on: 2020-11-07.

Read G, Fauchald K (2020m) Hesione splendida Lamarck, 1818. World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=130158. Accessed on: 2020-11-07.

Read G, Fauchald K (2020n) Oxydromus pugettensis (Johnson, 1901). World Register
of Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=710706.

Accessed on: 2020-11-09.

Read G, Fauchald K (20200) Ceratonereis singularis Treadwell, 1929. World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=327401. Accessed on: 2020-10-22.

Read G, Fauchald K (2020p) Nereis riisei Grube, 1857. World Register of Marine
Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=329735. Accessed on: 2020-10-22.

Read G, Fauchald K (2020q) Pseudonereis gallapagensis Kinberg, 1865. World
Register of Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=209794.

Accessed on: 2020-10-22.

Read G, Fauchald K (2020r) Phyllodoce schmardaei Day, 1963. World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=330630. Accessed on: 2020-10-23.

Read G, Fauchald K (2020s) Lepidonotus squamatus (Linnaeus, 1758). World Register
of Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=130801.

Accessed on: 2020-11-09.

Read G, Fauchald K (2020t) Syllis guidae Nogueira & Yunda-Guarin, 2008. World
Register of Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=760677.

Accessed on: 2020-11-09.

Read G, Fauchald K (2020u) Neopseudocapitella brasiliensis Rullier & Amoureux,
1979. World Register of Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=129893.

Accessed on: 2020-11-09.

Read G, Fauchald K (2020v) Naineris setosa (Verrill, 1900). World Register of Marine
Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=334062. Accessed on: 2020-11-09.

Read G, Fauchald K (2020w) Phragmatopoma caudata Krgyer in Mérch, 1863. World
Register of Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=330550.

Accessed on: 2020-11-09.

Read G, Fauchald K (2020x) Branchiomma nigromaculatum (Baird, 1865). World
Register of Marine Species (WoRMS), World Polychaeta database.



http://www.marinespecies.org/aphia.php?p=taxdetails&id=129854
http://www.marinespecies.org/aphia.php?p=taxdetails&id=129854
http://www.marinespecies.org/aphia.php?p=taxdetails&id=328551
http://www.marinespecies.org/aphia.php?p=taxdetails&id=328551
http://www.marinespecies.org/aphia.php?p=taxdetails&id=130158
http://www.marinespecies.org/aphia.php?p=taxdetails&id=130158
http://www.marinespecies.org/aphia.php?p=taxdetails&id=710706
http://www.marinespecies.org/aphia.php?p=taxdetails&id=327401
http://www.marinespecies.org/aphia.php?p=taxdetails&id=327401
http://www.marinespecies.org/aphia.php?p=taxdetails&id=329735
http://www.marinespecies.org/aphia.php?p=taxdetails&id=329735
http://www.marinespecies.org/aphia.php?p=taxdetails&id=209794
http://www.marinespecies.org/aphia.php?p=taxdetails&id=330630
http://www.marinespecies.org/aphia.php?p=taxdetails&id=330630
http://www.marinespecies.org/aphia.php?p=taxdetails&id=130801
http://www.marinespecies.org/aphia.php?p=taxdetails&id=760677
http://www.marinespecies.org/aphia.php?p=taxdetails&id=129893
http://www.marinespecies.org/aphia.php?p=taxdetails&id=334062
http://www.marinespecies.org/aphia.php?p=taxdetails&id=334062
http://www.marinespecies.org/aphia.php?p=taxdetails&id=330550

64

Costa D et al

http://www.marinespecies.org/aphia.php?p=taxdetails&id=209930.

Accessed on: 2020-10-23.

Read G, Fauchald K (2020y) Hypsicomus capensis Day, 1961. World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=328486. Accessed on: 2020-11-09.

Read G, Fauchald K (2020z) Cirratulus africanus Gravier, 1906. World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=209867. Accessed on: 2020-11-09.

Read G, Fauchald K (2020aa) Cirriformia capensis (Schmarda, 1861). World Register
of Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=332691.

Accessed on: 2020-11-09.

Read G, Fauchald K (2020ab) Timarete punctata (Grube, 1859). World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=761959. Accessed on: 2020-11-09.

Read G, Fauchald K (2020ac) Pherusa scutigera (Ehlers, 1887). World Register of
Marine Species (WoRMS), World Polychaeta database. http://www.marinespecies.org/
aphia.php?p=taxdetails&id=334492. Accessed on: 2020-10-23.

Read G, Fauchald K (2020ad) Terebella plagiostoma Schmarda, 1861. World Register
of Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=340127.

Accessed on: 2020-10-23.

Read G, Fauchald K (2020ae) Terebella pterochaeta Schmarda, 1861. World Register
of Marine Species (WoRMS), World Polychaeta database.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=209923.

Accessed on: 2020-11-09.

Read G, Fauchald K (2020af) Sabellaria corallinea Dos Santos, Riul, Brasil &
Christoffersen, 2011. World Register of Marine Species (WoRMS), World Polychaeta
database. http://www.marinespecies.org/aphia.php?p=taxdetails&id=587511.
Accessed on: 2020-12-12.

Riosmena-Rodriguez R (2017) Natural history of rhodolith/maérl beds: their role in near-
shore biodiversity and management. In: Riosmena-Rodriguez R, Nelson W, Aguirre J
(Eds) Rhodolith/maérl beds: a global perspective. Springer International Publishing,
Cham, 3-26 pp. [ISBN 9783319293134]. https://doi.org/10.1007/978-3-319-29315-8 1
Riul P, Targino CH, Farias JDN, Visscher PT, Horta PA (2008) Decrease in
Lithothamnion sp. (Rhodophyta) primary production due to the deposition of a thin
sediment layer. Journal of the Marine Biological Association of the United Kingdom 88
(1): 17-19. https://doi.org/10.1017/s0025315408000258

Romera BLV (2012) Revisao taxondmica do género Diplodonta Bronn, 1831 (Bivalvia:
Ungulinidae) na costa brasileira. [Taxonomic revision of the genus Diplodonta Bronn,
1831 (Bivalvia: Ungulinidae) from the brazilian coast]. Universidade de Sdo Paulo, Sdo
Paulo, 132 pp. https://doi.org/10.11606/D.41.2012.tde-10012013-162921

Rouse GW, Fauchald K (1997) Cladistics and polychaetes. Zoologica Scripta 26 (2):
139-204. https://doi.org/10.1111/j.1463-6409.1997.tb00412.x

Rozbaczylo N, Moreno R, Diaz-Diaz O, Martinez S (2006) Benthic subtidal polychaetes
on soft bottoms of the Aysén region of Chile: clade Terebellida (Annelida, Polychaeta).



http://www.marinespecies.org/aphia.php?p=taxdetails&id=209930
http://www.marinespecies.org/aphia.php?p=taxdetails&id=328486
http://www.marinespecies.org/aphia.php?p=taxdetails&id=328486
http://www.marinespecies.org/aphia.php?p=taxdetails&id=209867
http://www.marinespecies.org/aphia.php?p=taxdetails&id=209867
http://www.marinespecies.org/aphia.php?p=taxdetails&id=332691
http://www.marinespecies.org/aphia.php?p=taxdetails&id=761959
http://www.marinespecies.org/aphia.php?p=taxdetails&id=761959
http://www.marinespecies.org/aphia.php?p=taxdetails&id=334492
http://www.marinespecies.org/aphia.php?p=taxdetails&id=334492
http://www.marinespecies.org/aphia.php?p=taxdetails&id=340127
http://www.marinespecies.org/aphia.php?p=taxdetails&id=209923
http://www.marinespecies.org/aphia.php?p=taxdetails&id=587511
https://doi.org/10.1007/978-3-319-29315-8_1
https://doi.org/10.1017/s0025315408000258
https://doi.org/10.11606/D.41.2012.tde-10012013-162921
https://doi.org/10.1111/j.1463-6409.1997.tb00412.x

Marine invertebrates associated with rhodoliths/maérl beds from northeast ... 65

Ciencia y Tecnologia del Mar 29 (1): 71-90. [In Spanish]. URL: http://www.cona.cl/pub/
revistas/29-1/2906.pdf

Rullier F, Amoureux L (1979) Campagne de la Calypso au large des cotes atlantiques
de I'Amérique du Sud (1961-1962). I: Annélides polychétes. Annales de I'Institut
Océanographique 55: 145-206. [In French]. URL: https://pascal-francis.inist.fr/vibad/
index.php?action=getRecordDetail&idt=PASCALZOOLINEINRA8050150227
Saiz-Salinas JI (2020a) Aspidosiphon (Paraspidosiphon) steenstrupii Diesing, 1859.
World Sipuncula database. http://www.marinespecies.org/aphia.php?
p=taxdetails&id=136038. Accessed on: 2020-11-09.

Saiz-Salinas JI (2020b) Phascolosoma (Phascolosoma) nigrescens (Keferstein, 1865).
World Sipuncula Database. http://www.marinespecies.org/aphia.php?
p=taxdetails&id=220538. Accessed on: 2020-11-09.

Saiz-Salinas JI (2020c) Sipunculus (Sipunculus) phalloides Pallas, 1774. World
Sipuncula database. http://www.marinespecies.org/aphia.php?p=taxdetails&id=136085.
Accessed on: 2020-11-09.

Salazar-Vallejo S, Carrera-Parra L (1997) Eunicidos (Polychaeta) del Caribe mexicano
con claves para las especies del Gran Caribe: Fauchaldius, Lysidice, Marphysa,
Nematonereis y Palola. Revista de Biologia Tropical 45 (4): 1481-1498.

URL.: https://revistas.ucr.ac.cr/index.php/rbt/article/view/21481

Salazar-Vallejo S (2018) Revision of Hesione Savigny in Lamarck, 1818 (Annelida,
Errantia, Hesionidae). Zoosystema 40 (12): 227-325. [In English]. https://doi.org/
10.5252/zoosystema2018v40a12

Santos CG, Lana PC (2003) Nereididae (Polychaeta) from Northeastern coast of the
Brazil. lll. Ceratonereis and Nereis. lheringia. Série Zoologia 93 (1): 5-22. [In
Portuguese]. https://doi.org/10.1590/s0073-47212003000100001

Scherner F, Riul P, Bastos E, Bouzon ZL, Pagliosa PR, Blankensteyn A, Oliveira E,
Horta PA (2010) Herbivory in a rhodolith bed: a structuring factor? Pan-American
Journal of Aquatic Sciences 5 (3): 358-366. URL: https://panamijas.org/pdf artigos/
PANAMJAS 5(3) 358-366.pdf

Serejo CS, Siqueira SG (2018) Catalogue of the Order Amphipoda from Brazil
(Crustacea, Peracarida): Suborders Amphilochidea, Senticaudata and Order
Ingolfiellida. Zootaxa 4431 (1): 1-139. https://doi.org/10.11646/zootaxa.4431.1.1
Sidabalok C, Bruce N (2017) Review of the species of the Cirolana 'parva-group'
(Cirolanidae: Isopoda: Crustacea) in Indonesian and Singaporean waters. Zootaxa
4317 (3): 401-435. hitps://doi.org/10.11646/zootaxa.4317.3.1

Signorelli J (2019) The superfamily Mactroidea (Mollusca: Bivalvia) in American waters.
Springer International Publishing, Cham, 151 pp. [ISBN 9783030290962] https://doi.org/
10.1007/978-3-030-29097-9

Silva JBP (2011) Stomatopoda (Crustacea - Hoplocarida) no Nordeste Brasileiro:
morfometria como ferramenta taxonémica. [Stomatopoda (Crustacea - Hoplocarida) in
Brazilian Northeast: morphometry as a taxonomic tool]. Universidade Federal da Parai-
ba, Jodo Pessoa, 131 pp. URL: https://repositorio.ufpb.br/jspui/handle/tede/4113
Smithsonian-Marine-Station-at-Fort-Pierce (2020) Brachidontes exustus. Smithsonian
Institution. https://naturalhistory2.si.edu/smsfp/irlspec/Brachidontes exustus.htm.
Accessed on: 2020-12-12.



http://www.cona.cl/pub/revistas/29-1/2906.pdf
http://www.cona.cl/pub/revistas/29-1/2906.pdf
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=PASCALZOOLINEINRA8050150227
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=PASCALZOOLINEINRA8050150227
http://www.marinespecies.org/aphia.php?p=taxdetails&id=136038
http://www.marinespecies.org/aphia.php?p=taxdetails&id=136038
http://www.marinespecies.org/aphia.php?p=taxdetails&id=220538
http://www.marinespecies.org/aphia.php?p=taxdetails&id=220538
http://www.marinespecies.org/aphia.php?p=taxdetails&id=136085
https://revistas.ucr.ac.cr/index.php/rbt/article/view/21481
https://doi.org/10.5252/zoosystema2018v40a12
https://doi.org/10.5252/zoosystema2018v40a12
https://doi.org/10.1590/s0073-47212003000100001
https://panamjas.org/pdf_artigos/PANAMJAS_5(3)_358-366.pdf
https://panamjas.org/pdf_artigos/PANAMJAS_5(3)_358-366.pdf
https://doi.org/10.11646/zootaxa.4431.1.1
https://doi.org/10.11646/zootaxa.4317.3.1
https://doi.org/10.1007/978-3-030-29097-9
https://doi.org/10.1007/978-3-030-29097-9
https://repositorio.ufpb.br/jspui/handle/tede/4113
https://naturalhistory2.si.edu/smsfp/irlspec/Brachidontes_exustus.htm

66

Costa D et al

Stoéhr S, O’Hara T, Thuy B (2020a) Amphipholis januarii Ljungman, 1866. A World
Ophiuroidea Database. http://www.marinespecies.org/aphia.php?p=taxdetails
&id=149906. Accessed on: 2020-11-09.

Stéhr S, O’Hara T, Thuy B (2020b) Amphipholis squamata (Delle Chiaje, 1828). World
Ophiuroidea Database. http://www.marinespecies.org/aphia.php?p=taxdetails
&id=125064. Accessed on: 2020-11-09.

Stéhr S, O’Hara T, Thuy B (2020c) Microphiopholis gracillima (Stimpson, 1854).A World
Ophiuroidea Database. http://www.marinespecies.org/aphia.php?p=taxdetails
&id=405791. Accessed on: 2020-11-09.

Stéhr S, O’Hara T, Thuy B (2020d) Ophiactis savignyi (Miller & Troschel, 1842). World
Ophiuroidea Database. http://www.marinespecies.org/aphia.php?p=taxdetails
&id=125122. Accessed on: 2020-11-09.

Sustainable-Development-Goals (2020) The 17 Goals. Sustainable Development.
https://sustainabledevelopment.un.org/?menu=1300. Accessed on: 2020-12-16.
Tovar-Hernandez MA, Knight-Jones P (2006) Species of Branchiomma (Polychaeta:
Sabellidae) from the Caribbean Sea and Pacific coast of Panama. Zootaxa 1189 (1):
1-37. https://doi.org/10.11646/zootaxa.1189.1.1

Tyler S, Artois T, Schilling S, Hooge M, Bush LF (2020) Enchiridium evelinae Marcus,
1949. World List of turbellarian worms: Acoelomorpha, Catenulida, Rhabditophora.
http://www.marinespecies.org/aphia.php?p=taxdetails&id=483828.

Accessed on: 2020-11-06.

Uchida H (2004) Hesionidae (Annelida, Polichaeta) from Japan. I. Kuroshio Biosphere
1: 27-92. URL: http://kuroshio.or.jp/wp-content/uploads/2019/06/KuroshioBio

sphere 01 27-92 Uchida.pdf

Uebelacker J, Johnson P (1984) Taxonomic guide to the polychaetes of the Northern
Gulf of Mexico. Minerals Management Service. Barry A. Vittor & Associates, Inc.. MMS
Contract 14-12-001-29091. https://doi.org/10.5962/bhl.title.4035

Underwood A, Chapman M (2013) Design and analysis in benthic surveys in
environmental sampling. In: Eleftheriou A (Ed.) Methods for the study of marine
benthos. Blackwell Science Ltd, Oxford, UK, 1-45 pp. [In English]. [I[SBN
9780470995129]. https://doi.org/10.1002/9780470995129.ch1

Villalobos-Guerrero T, Harris L (2012) Oxydromus Grube, 1855 reinstated over
Ophiodromus Sars, 1862 (Polychaeta, Hesionidae). ZooKeys 241: 21-31.
https://doi.org/10.3897/zookeys.241.3820

Wagner HP (1990) The genera Mithrax Latreille, 1818 and Mithraculus White, 1847
(Crustacea: Brachyura: Majidae) in the Western Atlantic Ocean. Zoologische
Verhandelingen 264: 1-65. URL: https://www.repository.naturalis.nl/document/149174
WOoRMS (2020a) Echiurus echiurus (Pallas, 1766). World Register of Marine Species
(WoRMS), World Polychaeta database. http://www.marinespecies.org/aphia.php?
p=taxdetails&id=110377. Accessed on: 2020-11-09.

WoRMS (2020b) Cyclodorippe longifrons Campos Junior & Schmidt de Melo, 1999.
World Register of Marine Species (WoRMS). http://www.marinespecies. org/aphia.php?
p=taxdetails&id=439978. Accessed on: 2020-11-09.

WOoRMS (2020c¢) Mithraculus forceps A. Milne-Edwards, 1875 [in A. Milne-Edwards,
1873-1880]. World Register of Marine Species (WoRMS). http://www.marinespecies.
org/aphia.php?p=taxdetails&id=421988. Accessed on: 2020-11-09.



http://www.marinespecies.org/aphia.php?p=taxdetails&id=149906
http://www.marinespecies.org/aphia.php?p=taxdetails&id=149906
http://www.marinespecies.org/aphia.php?p=taxdetails&id=125064
http://www.marinespecies.org/aphia.php?p=taxdetails&id=125064
http://www.marinespecies.org/aphia.php?p=taxdetails&id=405791
http://www.marinespecies.org/aphia.php?p=taxdetails&id=405791
http://www.marinespecies.org/aphia.php?p=taxdetails&id=125122
http://www.marinespecies.org/aphia.php?p=taxdetails&id=125122
https://sustainabledevelopment.un.org/?menu=1300
https://doi.org/10.11646/zootaxa.1189.1.1
http://www.marinespecies.org/aphia.php?p=taxdetails&id=483828
http://kuroshio.or.jp/wp-content/uploads/2019/06/KuroshioBiosphere_01_27-92_Uchida.pdf
http://kuroshio.or.jp/wp-content/uploads/2019/06/KuroshioBiosphere_01_27-92_Uchida.pdf
https://doi.org/10.5962/bhl.title.4035
https://doi.org/10.1002/9780470995129.ch1
https://doi.org/10.3897/zookeys.241.3820
https://www.repository.naturalis.nl/document/149174
http://www.marinespecies.org/aphia.php?p=taxdetails&id=110377
http://www.marinespecies.org/aphia.php?p=taxdetails&id=110377
http://www.marinespecies.org/aphia.php?p=taxdetails&id=439978
http://www.marinespecies.org/aphia.php?p=taxdetails&id=439978
http://www.marinespecies.org/aphia.php?p=taxdetails&id=421988
http://www.marinespecies.org/aphia.php?p=taxdetails&id=421988

Marine invertebrates associated with rhodoliths/maérl beds from northeast ... 67

. WoRMS (2020d) Garthiope spinipes (A. Milne-Edwards, 1880 [in A. Milne-Edwards,
1873-1880]). World Register of Marine Species (WoRMS). http://www.marinespecies.
org/aphia.php?p=taxdetails&id=422121. Accessed on: 2020-11-09.

. WoRMS (2020e) Neogonodactylus torus (Manning, 1969). World Register of Marine
Species (WoRMS). http://www.marinespecies.org/aphia.php?p=taxdetails&id=408954.
Accessed on: 2020-11-09.

. WoRMS (2020f) Chiridota rotifera (Pourtales, 1851). World Register of Marine Species
(WoRMS). http://www.marinespecies.org/aphia.php?p=taxdetails&id=422538.
Accessed on: 2020-11-09.

. WoRMS-Editorial-Board (2020) World Register of Marine Species.
http://www.marinespecies.org/. Accessed on: 2020-12-13.

. Zanol J, Paiva PC, Attolini FS (2000) Eunice and Palola (Eunicidae: Polychaeta) from
the eastern Brazilian coast (13°00'-22°30'S). Bulletin of Marine Science 67 (1): 449-463.
URL: https://www.ingentaconnect.com/contentone/umrsmas/bullmar/2000/
00000067/00000001/art00038

. Zanol J, Halanych K, Fauchald K (2014) Reconciling taxonomy and phylogeny in the
bristleworm family Eunicidae (polychaete, Annelida). Zoologica Scripta 43 (1): 79-100.
[In English]. https://doi.org/10.1111/zsc.12034

Supplementary material

Suppl. material 1: Authorisation for the collection of invertebrates [l

Authors: Dimitri de Araljo Costa, Marina Dolbeth, Jessica Prata, Francisco de Assis da Silva,
Geuba Maria Bernardo da Silva, Paulo Ragner Silva de Freitas, Martin Lindsey Christoffersen,
Silvio Felipe Barbosa de Lima, Karina Massei, Reinaldo Farias Paiva de Lucena

Data type: authorisation collection

Brief description: Official certification provided by the Brazilian Ministry of the Environment
Download file (166.15 kb)


http://www.marinespecies.org/aphia.php?p=taxdetails&id=422121
http://www.marinespecies.org/aphia.php?p=taxdetails&id=422121
http://www.marinespecies.org/aphia.php?p=taxdetails&id=408954
http://www.marinespecies.org/aphia.php?p=taxdetails&id=422538
http://www.marinespecies.org/
https://www.ingentaconnect.com/contentone/umrsmas/bullmar/2000/00000067/00000001/art00038
https://www.ingentaconnect.com/contentone/umrsmas/bullmar/2000/00000067/00000001/art00038
https://doi.org/10.1111/zsc.12034
https://doi.org/10.3897/BDJ.9.e62736.suppl1
https://doi.org/10.3897/BDJ.9.e62736.suppl1
https://doi.org/10.3897/BDJ.9.e62736.suppl1
https://arpha.pensoft.net/getfile.php?filename=oo_486635.pdf

	Abstract

