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Abstract. We report range extensions for two species of caridean shrimp, Synalpheus pandionis Coutiére, 1909
and Periclimenaeus perlatus (Boone, 1930), from the continental shelf off Bahia, Brazil. These records represent
the southernmost occurrences for both species in the south-western Atlantic. Synalpheus pandionis was found
associated with the sponge Mycale (Zygomycale) angulosa (Duchassaing & Michelotti, 1864), while P. perlatus was
found associated with the sponge Aplysina fistularis (Pallas, 1766). We provide morphological diagnoses and DNA
sequences (16S) for our South Atlantic specimens, contributing to the knowledge of their species’ biogeography
and ecology.

Keywords. 16S, geographic distribution, first record, Neotropical region, north-eastern Brazil, snapping shrimp,
sponge-dwelling shrimp
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Introduction

Caridean shrimps constitute a highly diverse group of Decapoda, occupying a wide variety of eco-
logical niches in tropical marine environments, from intertidal zones to deep waters (De Grave and
Fransen 2011). Among these, the families Alpheidae Rafinesque, 1815 and Palaemonidae Rafinesque,
1815 are particularly important for their species richness and frequency in cryptic habitats, often
forming symbiotic associations with other invertebrates, especially sponges (Bauer 2004; Gonzélez-
Ortegdn and Cuesta, 2006; Anker et al. 2012; Cuesta et al. 2024).

Synalpheus Spence Bate, 1888 is the second most speciose genus within Alpheidae, currently com-
prising over 170 valid species (Anker et al. 2012; Paixdo et al. 2025). Many species, particularly those
belonging to the Synalpheus gambarelloides (Nardo, 1847) complex, are obligate sponge dwellers and
exhibit complex social behaviours (Rios and Duffy 2007; Anker et al. 2012). In the south-western Atlan-
tic, recent taxonomic efforts have significantly improved the knowledge of this genus, resolved species
complexes and described new taxa (e.g. Almeida et al. 2012; Anker et al. 2012; Paixdo et al. 2025). Spe-
cifically, Synalpheus pandionis Coutiére, 1909, belonging to the Synalpheus longicarpus (Herrick, 1891)
complex, is distributed from the Gulf of Mexico to the Caribbean (Rios and Duffy 2007). In Brazil, its
occurrence was recently confirmed for the states of Ceara and Pernambuco (Coelho-Filho 2006; Paixdo
etal. 2025). A previous record from the state of Bahia (S. cf. pandionis; Aimeida et al. 2007) was later rei-
dentified as Synalpheus ul (Rios & Duffy, 2007) by Almeida et al. (2012), leaving a gap in the confirmed
distribution of S. pandionis south of Pernambuco.

The genus Periclimenaeus Borradaile, 1915 (Palaemonidae) similarly comprises cryptic symbiotic
species and presents considerable taxonomic challenges. Periclimenaeus perlatus (Boone, 1930) is
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known from the Caribbean, Gulf of Mexico, and Florida (Chazaro-Olvera et al. 2013; Ramos-Tafur and
Lemaitre 2017). In the south-western Atlantic, this species has been reported from the north-eastern
Brazilian states of Ceard, Paraiba, and Pernambuco (Ramos-Porto and Coelho 1998; Coelho et al. 2006;
Vieira et al. 2012), but records further south remain absent. The taxonomic status and zoogeography
of sponge-dwelling shrimps in the south-western Atlantic are still incomplete, often due to the diffi-
culty in sampling their cryptic microhabitats on the continental shelf.

The coast of the state of Bahia, in north-eastern Brazil, represents a significant biogeographical
transition zone and has yielded multiple new records and range extensions for decapod crustaceans
in recent years (Almeida et al. 2012; Santos et al. 2012). However, the continental shelf adjacent to
the Todos os Santos Bay (Salvador city) remains undersampled compared to shallower coastal reefs,
and available information suggests that this sampling gap affects not only caridean shrimps but also
other decapod groups occurring on shelf habitats. In this study, we report the occurrence of S. pan-
dionis and P. perlatus from the continental shelf of Bahia. These records represent a southward range
extension for both species, with the new occurrences being the southernmost known for these taxa
in the south-western Atlantic.

Methods

Sampling was conducted on the continental shelf off Salvador and Itaparica Island, at the entrance to
Todos os Santos Bay, Bahia, north-eastern Brazil. Specimens were collected by scuba diving on 9 Janu-
ary 2024 at a depth of 22 m. Benthic substrates were sampled with a manual corer, targeting sediment
containing coralline algae and sessile invertebrates, particularly sponges. In the laboratory, sponge
material was dissected to retrieve the associated fauna. Host sponges were identified following Hajdu
etal. (2011).

Specimens were preserved in 70% ethanol and deposited in the reference collection of the Spanish
Institute of Oceanography (CRUST-IEO), Cadiz, Spain (Mufioz and Serrano 2025). In addition, carapace
length (CL; distance from the posterior margin of the orbital margin to the posterior edge of the
carapace) was measured to the nearest 0.01 mm with digital callipers after preservation. Collection
activities were authorised by the Brazilian Institute of Environment and Renewable Natural Resources
(IBAMA) under permit number RET-01/2023-ABI0-1101/2019.

Species identification was based on morphological characters using the keys and descriptions pro-
vided by Anker et al. (2012) for Alpheidae and Ramos-Tafur and Lemaitre (2017) for Palaemonidae. To
confirm morphological identification, we obtained DNA sequences. Total genomic DNA was extracted
from internal muscle tissue using the Qiagen DNeasy Blood & Tissue Kit, following the manufacturer’s
protocol. The mitochondrial large subunit ribosomal RNA gene (16S) was amplified via Polymerase
Chain Reaction (PCR). A fragment of a maximum 534 bp was amplified using primers 1472 (5-AGA TAG
AAA CCA ACC TGG-3) (Crandall and Fitzpatrick 1996) and 16L29 (5-YGC CTG TTT ATC AAA AAC AT-3)
(Schubart 2009).

Thermal cycling conditions consisted of an initial denaturation at 95 °C for 15 min; followed by 40
cycles of denaturation at 95 °Cfor 30 s, annealing for 30 s at 45 °C, and extension at 72 °C for 30 s; with
a final extension at 72 °C for 5 min. PCR products were purified and bidirectionally sequenced by Stab-
Vida Laboratories. Sequences were edited using Chromas v. 2.0 and identities were validated via the
Basic Local Alignment Search Tool (BLAST) on the NCBI platform. The new sequences were deposited in
GenBank under accession numbers PX662817 and PX662818 for S. pandionis and P. perlatus, respectively.

Results

Family Alpheidae Rafinesque, 1815
Genus Synalpheus Spence Bate, 1888

Synalpheus pandionis Coutiére, 1909

Figure 1

New records. BRAZIL — BaHIA * continental shelf at entrance of Baia de Todos os Santos, off Salva-
dor-Itaparica channel (between city of Salvador and Itaparica Island); 13°08'34.8"S, 038°37°25.7"W;
depth 22 m; 09.1.2024; G.F. de Carvalho-Souza leg.; scuba diving, found inside sponge Mycale (Zygomy-
cale) angulosa (Duchassaing & Michelotti, 1864); 1?; CL7 mm; CRUST_ICMAN/439; GenBank PX662817;
13; CL 5.5 mm; CRUST_ICMAN/440.
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Figure 1. Synalpheus pandionis Coutiére, 1909. A. Female (CRUST_ICMAN/439). B. Male (CRUST_ICMAN/440). Insets show live specimens displaying their natural colouration. C.
New record (red circle) and the known distribution (green circles) of S. pandionis in the western Atlantic. Scale bars: A, B=5 mm.

Identification. The specimen was identified as S. pandionis based on the following diagnostic char-
acters: scaphocerite with well-developed blade; posterior margin of telson with mesial and lateral
spiniform setae of approximately equal length; and uropodal exopod bearing a small lobe between
lateral tooth of diaeresis and adjacent spiniform seta. The specimens also exhibit the distinct blunt
mesial protuberance on the pollex of the major chela, a key feature distinguishing S. pandionis from
closely related species such as S. u/ (Rios & Duffy 2007). Based on the female specimen (Figure 1A),
the colour pattern consists of a translucent body with a general yellowish-orange tint, highlighted
by a conspicuous, intensely orange visible through the dorsal carapace. The major chela presents a
uniformly orange pigmentation, while the walking legs appear paler. For the male specimen (Figure
1B), the colour pattern consists of a semitransparent, whitish body lacking the distinct dorsal pigmen-
tation observed in the female. The major chela is largely translucent, becoming orange distally at the
fingers. The two specimens form a heterosexual pair found within the same host.

Geographic distribution. The distribution of S. pandionis includes the USA (Florida), Gulf of Mexi-
co, Bahamas, Cuba, Mexico, Honduras, Panama, Puerto Rico, Virgin Islands, Curacao, Barbados, and
Brazil (Ceard and Pernambuco). The specimen reported in this study represents a new locality on the
continental shelf of Bahia, Brazil (Figure 1C). This location is approximately 650 km south of the closest
confirmed record in Pernambuco and marks the southernmost confirmed distributional limit for the
species in the southwestern Atlantic.

Family Palaemonidae Rafinesque, 1815
Genus Periclimenaeus Borradaile, 1915

Periclimenaeus perlatus (Boone, 1930)
Figure 2

New records. BRAZIL — BAHIA ¢ continental shelf at entrance of Baia de Todos os Santos off Salva-
dor-Itaparica channel (between city of Salvador and Itaparica Island); 13°10'06.6"S, 038°38'48.8"W;
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Figure 2. Periclimenaeus perlatus (Boone, 1930). A. Female (CRUST_ICMAN/505). B. Male (CRUST_ICMAN/508). Insets show live specimens displaying their natural colouration. C.
New record (red circle) and the known distribution (green circles) of 2. perlatus in the western Atlantic. Scale bars: A, B=5mm.

depth 22 m; 09.1.2024; G.F. de Carvalho-Souza leg.; scuba diving, found inside sponge Aplysina fis-
tularis (Pallas, 1766); 1 @; CL 4.0 mm; CRUST_ICMAN/505; GenBank PX662818; 1 &; CL 3.7 mm;
CRUST_ICMAN/508.

Identification. The specimen conforms to the diagnosis of P. perlatus provided by Vieira et al. (2012).
It can be readily distinguished from other western Atlantic congeners by its first pair of pereopods
being distinctly long and slender, with the carpus nearly twice as long as the chela. The fingers of the
first pereopods are setose but lack the row of minute denticles found in P. pectinidactylus; and the ros-
trum is short, with the tip not reaching or only slightly overreaching the distal margin of the corneas.
The general background colour of the fresh specimens is translucent whitish, with orange ovaries vis-
ible in the female (Figure 2A). The specimens were found as a heterosexual pair within the same host.

Geographic distribution. Periclimenaeus perlatus is distributed in the western Atlantic from Dry Tor-
tugas (Florida) and the Gulf of Mexico, through the Caribbean (Haiti, Panama) to Brazil. In Brazil,
previous records were restricted to the north-eastern states of Ceara, Paraiba, and Pernambuco. The
present record from the coast of Bahia represents a significant southward range extension (~650 km
south of Pernambuco) and establishes the new southernmost limit for P. perfatus in the Atlantic Ocean
(Figure 20).

Discussion

The coast of Bahia is recognized as a biodiversity hotspot and as a transition zone between the north-
ern and southern provinces of the Brazilian coast (Almeida et al. 2012; Santos et al. 2012; Soledade et
al. 2015; Medeiros et al. 2024; Dutra et al. 2025). However, the caridean fauna of the continental shelf
remains poorly explored compared to the more accessible shallow reefs and estuaries. The present
study adds two species to the known fauna of the Bahia continental shelf, extending their known
geographic distributions significantly southwards (Figures 1C, 2C).
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For Synaipheus pandionis, the previous southernmost confirmed record in the western Atlantic was
the state of Pernambuco, Brazil (Paixdo et al. 2025). Although the species had been previously cited
for Bahia by Almeida et al. (2007), those specimens were later reidentified as Synalpheus ul (Almeida
et al. 2012). Therefore, our record re-establishes the presence of S. pandionis in Bahia, extending its
geographic distribution further south. The specimens were collected in association with the sponge
Mycale angulosa. The snapping shrimp S. pandionis is a known obligate sponge dweller, typically asso-
ciated with species of Lissodendoryx and Agelas in the Caribbean (Rios and Duffy 2007) and Agelas,
Hyattella, Hymeniacidon, and Lissodendoryx in Brazil (Anker et al. 2012; Paixdo et al. 2025).

Regarding Periclimenaeus perlatus, its distribution in the southwestern Atlantic was previously
restricted to the north-eastern Brazilian states of Ceard, Paraiba, and Pernambuco (Ramos-Porto and
Coelho 1998; Coelho et al. 2006; Vieira et al. 2012). Our record from the coast of Salvador, Bahia, repre-
sents a significant southward range extension and currently stands as the southernmost record for the
species in the Atlantic Ocean. The specimen was found inside the tube sponge Aplysina fistularis. While
host specificity data is generally scarce for species of Periclimenaeus (Ramos-Tafur and Lemaitre 2017),
the association between P, perlatus and A. fistularis has been strongly evidenced in the south-western
Gulf of Mexico (Chazaro-Olvera et al. 2013). In the Veracruz Coral Reef System, Chazaro-Olvera et al.
(2013) reported that P. perlatus was present in 84% of the A. fistularis specimens examined. Our finding
corroborates this affinity, suggesting a consistent host specialisation throughout the species’ geo-
graphic range.

Finally, the integration of molecular data in this study provides robust confirmation of the morpho-
logical identifications. The generated 16S sequence for P. perlatus (PX662818) is the first one for speci-
mens from Brazil. The sequence (534 bp) matches 99.8% (differing in 1 mutation) with two sequences
(0Q437453, 0Q437454) of 506 bp of specimens from the Dutch Caribbean, all obtained by Fransen
(2023). It presents more divergence with respect to two other sequences (0Q437451, 0Q437452),
also from the Dutch Caribbean, with 96.84% (15 mutations) and 96.77% (16 mutations), respectively,
although these sequences contain several indeterminations and gaps, and therefore they could be
inexact. These are the only four 16S sequences available for this species in GenBank. Similarly, the
sequence for S. pandionis (PX662817) assists in distinguishing it from the morphologically similar .
ul (Paixdo et al. 2025), clarifying the specific status of populations that we sampled in Bahia, north-
eastern Brazil. The 16S sequence of S. pandionis fits 100% with five sequences: AY344762 (obtained
from Belize specimens by Morrison et al. 2004), HQ435467, and HQ435469 (obtained from Barbados
and Jamaica specimens by Hultgren and Duffy 2004), and MZ329355 and MZ329355 (obtained from
Curacao specimens by Ashrafi and Hultgren 2022). Also, differs in one or two mutations in respect to
three sequences (HQ435468, MZ7329354, MZ329356) from Belize and Curacao.

The 16S sequences of P. perlatus and S. pandionis obtained in the present work are the first ones for
specimens from Brazil, and both sequences are longer than those previously available from Caribbean
specimens. These new sequences provide a baseline for future phylogeographic studies comparing
Caribbean and Brazilian populations. These new records highlight the need for continued sampling
efforts on the continental shelf of north-eastern Brazil to fully document the regional biodiversity.
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