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Abstract

Background: Septibranchia comprises groups of bivalves that have developed a series of anatomical and
conchological modifications toward a carnivorous and/or saprophagic lifestyle. The present study aims to identify
the species of the families Poromyidae, Cuspidariidae and Verticordiidae found off the northern and north-eastern
coasts of Brazil, reducing the gaps in the geographic distribution and adding new morphological data of the

analysed shells.

Results: Six genera and eight species were found in the 54 examined lots: Cardiomya cleryana, Cardiomya
ornatissima, Cardiomya perrostrata, Cuspidaria sp., Plectodon braziliensis, Myonera aff. paucistriata, Poromya cf.
granulata and Trigonulina ornata. The present study adds new conchological and morphometric characteristics to
descriptions of species, redulces the gap in the distribution of Plectodon braziliensis in the Southwestern Atlantic,
and extends the northern distribution limit of P. braziliensis and C. cleryana with new records for off the north-

north-east coast of Brazil.

Conclusions: By adding new morphological and morphometric data of the shells, the present study may help in
the taxonomy of these septibranch species. New collections in the region will probably lead to the discovery of

new records of Septibranchia.
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Background

Anomalodesmata Dall, 1889, which diversified early in the
Palaeozoic, is a monophyletic clade, globally distributed
and represented today by a diverse assemblage of highly
specialised marine shallow and deep waters bivalves
(Harper et al. 2006; Bieler et al. 2014). Several families
of anomalodesmatans have become carnivorous, showing
a series of remarkable anatomical and conchological mod-
ifications for the capture of small arthropods and poly-
chaetes (Harper et al. 2006; Morton 1981). This main
group of carnivorous taxa has been grouped together as
the ‘septibranchs’ (Harper et al. 2006). Some analyses of
molecular and/or morphological data support a deep div-
ision of Anomalodesmata into three clades: Septibranchia
and two lineages corresponding to the ‘lyonsiid’ and
largely to the ‘thraciid’ lineages (Harper et al. 2006; Bieler
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( BioMed Central

et al. 2014). However, the origin of the carnivorous septi-
branch mode of life remains unresolved, due to conflicting
results from different analyses (Bieler et al. 2014). This
study will discuss three families within Anomalodesmata:
Poromyidae Dall, 1886, Cuspidariidae Dall, 1886, and
Verticordiidae Stoliczka, 1870.

Poromyidae is characterized by a small, fragile, inflated,
and usually equivalve shell, with a rounded anterior end
and a truncate posterior end; it is sculptured with radial
striae or granulates (Olsson 1961; Abbott 1974; Coan
et al. 2000). Species of this family have exhalant siphon
short and inhalant siphon eversible into large raptorial
hoods; their gills are absent and they are simultaneously
hermaphroditic (Abbott 1974; Coan et al. 2000). Poromyi-
dae, known from Cretaceous, is widely distributed in deep
water, where they are shallowly infaunal in fine sediments
(Olsson 1961; Abbott 1974).

Cuspidariidae species are mostly inhabitants of deep
water, occurring between 4 and 6,800 m depth (Abbott
1974; Coan et al. 2000; Coan and Valentich-Scott 2012).
Cuspidariids have separate sexes and are carnivores or
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detritus consumers. Their shell is generally small, thin, in-
flated, and inequilateral, with a rounded and convex anter-
ior end and rostrate or pointed posterior end (drawn out
into the tubular rostrum in many) (Olsson 1961; Abbott
1974; Coan et al. 2000).

Verticordiidae, known from the early Cretaceous,
contains highly modified genera, mostly deep-water in-
fauna capturing and feeding on small invertebrates
(Coan et al. 2000). The shell is generally small, cardiform,
equivalve, inequilateral, and inflated; radial sculpture is
usually present, often of riblets or lirae; the surface is often
granular or spinose (Olsson 1961; Coan et al. 2000).

According to Rios (2009) and Oliveira (2012), 37 spe-
cies are recorded in these families in Brazil: two genus
and three species in Poromyidae, seven genus and 26
species in Cuspidariidae, and five genus and eight spe-
cies in Verticordiidae. Studies on the north-north-east
coast of Brazil are still scarce, with a majority of studies
focusing on the south-eastern region (Oliveira 2012;
Oliveira and Absaldo 2007, 2009, 2010a, 2010b; Simone
and Cunha 2008; Absalao and Oliveira 2011). According
to these studies, nine species are registered to the north-
north-east coast of Brazil (Poromya granulata (Nyst &
Westendorp, 1839), Cuspidaria circinata (Jeffreys, 1876),
Cuspidaria monosteira Dall, 1890, Cuspidaria rostrata
(Spengler, 1793), Protocuspidaria verityi Allen & Morgan,
1981, Plectodon braziliensis (E. A. Smith, 1915), Spinosi-
pella agnes Simone & Cunha, 2008, Verticordia woodii
E. A. Smith, 1885, and Trigonulina ornata d’Orbigny,
1842). Rios (Rios 2009) recorded Cardiomya ornatissima
(d'Orbigny, 1853) and Cardiomya perrostrata (Dall, 1881)
in Brazilian waters, but did not specify the localities.

The present study aims to identify the species of the
families Poromyidae, Cuspidariidae and Verticordiidae
found in the northern and north-eastern coasts of Brazil,
reducing the gaps in the geographic distribution and
adding new morphological data for the analysed shells.

Results

Six genera and eight species were found in the 54 exam-
ined lots, whose identification was based on Oliveira and
Absalio (2009, 2009, 20104, b), Bieler et al. (2010), Pimpio
et al. (2010), and Absaldo and Oliveira (2011) and is pre-
sented below. Cuspidariidae was the most represented
family with four genera and six species: Cardiomya
cleryana (d’Orbigny, 1842), Cardiomya ornatissima
(d’Orbigny, 1853), Cardiomya perrostrata (Dall, 1881),
Cuspidaria sp., Plectodon braziliensis (E. A. Smith,
1915), and Myonera aff. paucistriata Dall, 1886. Poro-
myidae and Verticordiidae were represented by Poro-
mya cf. granulata (Nyst & Westendorp, 1839) and
Trigonulina ornata d’Orbigny, 1842, respectively.
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Identification key
The dichotomous identification key proposal to identify
the eight studied species is below.

la. With rostrum . 2
1b. Without rostrum.........c.cccceveveevenee.
2a. Rostrum broader than long .................

paucistriata
2b. Rostrum longer than wide ........ccoeccvemevverncnerneennece. 4
3a. Circular shell with radial ribs and deep
lunule......ccccoevvvvonnncccnee . Trigonulina ornata
3b. Surface of shell granulose...........cccceuuc... Poromya cf.
granulata
4a. With radial ribs......ccevveeeeveenerscieerisceceseceeenene 5
4b. Without radial ribs.......c.cecveverireeveirerreircieerecnescrcen. 6

5a. Strong radial ribs (6 to 16 primary ribs) with
interspaces, ribs well marked on the inner surface of

the Valve......occveecneencsceeecneececre e Cardiomya
ornatissima
5b. Variable number of radial ribs (14—36) with
INEEISPACES.....cvuviveieiiiiiciiiiiaeiiieiaeiescisiae e esasassaenas 7
6a. External surface with granules............c........ Plectodon
braziliensis
6b. External surface without granules........ Cuspidaria sp.
7a. 14 to 32 radial ribs with different
SIZES.ouvuieincinireiieiiesicrsiissiieniae Cardiomya perrostrata

7b. 15 to 36 radial ribs of equal size, shell with
pronounced anterior projection next to
umbones Cardiomya cleryana

Descriptions of species
SYSTEMATICS

ANOMALODESMATA Dall, 1889

Superfamily POROMYOIDEA Dall, 1886

Family POROMYIDAE Dall, 1886

Genus Poromya Forbes, 1844

Poromya cf. granulata (Nyst & Westendorp, 1839)

(Figs. 1 and 2)

Synonymy: Poromya rotundata Jeffreys, 1876 (Rios
2009); see the checklist made by Janssen and Krylova
(2014) for synonymys.

Material examined: CMPHRM 2030A, 2 right
valves, Oc.V. Almirante Saldanha, Brazil, Off Pard, 0°
29 N 47°24 W.

Description: Valve small (5.44 7.63 x5.59 8.44 mm),
ovate, both ends rounded, posterior region aslope. Color
white to cream, inner surface subnacreous. Umbones
prominent subcentral, turned to the anterior region.
Outer surface with minute granules spread over the en-
tire surface. Internal margins smooth. Right valve with a
strong cardinal tooth in front of chondrophore.

Geographic distribution: Atlantic Ocean: Artic Seas
to Caribbean and Brazil (Amapa and Sdo Paulo),
Mediterranean Sea (Rios 2009; Janssen and Krylova 2014).
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Fig. 1 Distribution maps by species of the material examined in this study (N-NE Brazil). Legends: AP Amapa; PA Pard, CE Ceard, PE Pernambuco,

In the present study, this species was recorded for off the
coast of Para (north Brazil).

Bathymetric distribution: 21 m (present study); 85 to
150 m (Rios 2009); 30 to 2,719 m (Janssen and
Krylova 2014).

Remarks: This material was allocated in the genus
Poromya because it has an external surface sculptured
with fine granules and right valve with a strong

cardinal tooth in front of a chondrophore. Other four liv-
ing genera are recognized in Poromyidae: Cetomya Dall,
1889 (weak cardinal tooth in right valve), Dermatomya
Dall, 1889 (smooth outer surface), Lissomya Krylova, 1997
(smooth outer surface), and Dilemma Leal, 2008 (shell
strongly compressed in the anteroposterior direction)
(Coan et al. 2000; Krylova 1997; Leal 1764). According to
Rios (2009) and Oliveira (2012), two species are recorded
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Internal views of the right valve. Scale bars: A-D, 1 mm

Fig. 2 Poromya cf. granulata (Nyst & Westendorp, 1839) (CMPHRM 2030A). Legends: (a) and (c) External views of the right valve; (b) and (d)

in genus Poromya in Brazil: Poromya granulata and
Poromya cymata Dall 1890 and they differ because P.
granulata has both ends rounded and a greater number
of minute granules in the external surface, whereas P.
cymata has a posterior end with a narrow, radial keel
(Rios 2009). The examined material in this study has both
ends rounded and an external surface with numerous
granules, just like P. granulata sensu Rios (2009), but is
distinguished from the latter mainly by the non-elongated
posterior end. This difference may be due to the fact that
our material is of young specimens. Thus, we prefer to
identify it as Poromya cf. granulata.

According to Bieler et al. (2010), two families are re-
corded in superfamily Poromyoidea: Poromyidae and
Cetoconchidae Ridewood, 1903, and one genera is rec-
ognized in Cetoconchidae: Cetoconcha Dall, 1886. Ceto-
concha differs from Poromya mainly by the dentition
obsolete except the cardinal tooth of the right valve,
which itself is sometimes absent in the adult, though ob-
servable in the young shells (p. 280) (Dall 1886). Our

specimens could be juveniles of Cetoconcha. However,
our material differs from the descriptions of species of
Cetoconcha (e.g., Cetoconcha bulla (Dall, 1881) and
Cetoconcha braziliensis Allen & Morgan, 1981), especially
regarding ornamentation present in the outer surface.
Cetoconcha bulla has a shell smooth, except that a faint
impression of radiating lines is left by the epidermis
(p. 107) (Dall 1881), while C. braziliensis has a shell
surface with faint, concentric growth lines, about 13
posterior radial lines of granules, more distinct ventrally
(p. 521) (Allen and Morgan 1981). Thus, we decided to
keep our material in genus Poromya. Unfortunately, it
was not possible to identify more accurately the spec-
imens due to the existence of only two young right
valves.

Superfamily CUSPIDARIOIDEA Dall, 1886

Family CUSPIDARIIDAE Dall, 1886

Genus Cuspidaria Nardo, 1840

Cuspidaria sp.

(Figs. 1 and 3)

Fig. 3 Cuspidaria sp. (CMPHRM 3665A). Legends: (a) External view of the left valve; (b) Internal view of the left valve. Scale bars: a-b, T mm
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Material examined: CMPHRM 3665A, 1 left valve,
Oc.V. Almirante Saldanha, Brazil, Off Pard, 2°29 00 N
48°30 00 W, 09 December 1970.

Description: Shell globose (11.53 mm in length),
inequilateral, moderately convex, rostrate posteriorly
(2.50 mm in length). Color white, not shiny. Sculptured
with fine radial lines. Left valve without teeth, with a
small fossete.

Geographic distribution: Atlantic Ocean: off the coast
of Paré (north Brazil)

Bathymetric distribution: 77 m deep

Remarks: This material was allocated in the genus
Cuspidaria Nardo, 1840 because it has a smooth external
surface with fine growth lines, without granules. Absaldo
and Oliveira (2011) carried out a revision of the spe-
cies of Cuspidaria present on the continental slope
(700 2,000 m) of the Campos Basin (22°S) off south-
eastern Brazil, describing two new species. According
to Oliveira (2012), 11 species are recorded in genus
Cuspidaria in Brazil: Cuspidaria rostrata (Spengler, 1793),
C. circinata (Jeffreys, 1876), C. papyria (Jeftreys, 1876), C.
platensis (Smith, 1885), C. wollastonii (Smith, 1885),
Cuspidaria? monosteira Dall, 1890, C. parva Verrill &
Bush, 1898, Cuspidaria cf. barnardi Knudsen, 1970, C.
krylovae Allen, 2011, C. tamandua Absaldao & Oliveira,
2011, and C. wapixana Absaldo & Oliveira, 2011. The ma-
terial examined in this study does not appear to belong to
any known species of Cuspidaria. Unfortunately, it was
not possible to identify the specimen at a specific level
due to its poor preservation and the existence of a single
left valve.

Genus Plectodon Carpenter, 1865

Plectodon braziliensis (E. A. Smith, 1915)

(Figs. 1 and 4, Table 1)

Synonymy: See the revision made by Pimpdo et al.
(2010) for synonyms.
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Material examined: CMPHRM 3656A, 1 left valve,
Oc.V. Almirante Saldanha, Brazil, Off Amap4, 3°10 30
N 49°00 18 W, 13 September 1970; CMPHRM 3658A,
2 right valves, Oc.V. Almirante Saldanha, Brazil, Off
Amap4, 3°44 30 N 50°07 30 W, 08 May 1971; CMPHRM
3672A, 1 right valve, Oc.V. Almirante Saldanha, Brazil, Off
Amapd, 3°54 00 N 49°47 30 W, 09 May 1971; CMPHRM
3653A, 1 right valve, Oc.V. Almirante Saldanha, Brazil, Off
Amapid, 3°55 30 N 49°21 30 W, 19 May 1971; CMPHRM
3655A, 1 valve, Oc.V. Almirante Saldanha, Brazil, Off
Amap4, 4°01 30 N 49°53 00 W, 09 May 1971; CMPHRM
3652A, 1 right valve, Oc.V. Almirante Saldanha, Brazil, Off
Amapid, 4°20 00 N 50°18 00 W, 07 May 1971; CMPHRM
2020A, 1 right valve and 1 left valve, Oc.V. Almirante Sal-
danha, Brazil, Off Amap4, 4°46 00 N 50°46 30 W, 06 May
1971; CMPHRM 3667A, 1 right valve, Oc.V. Almirante
Saldanha, Brazil, Off Pard, 1°47 00 N 47°49 00 W, 20
April 1971; CMPHRM 3673A, 1 right valve, Oc.V. Almir-
ante Saldanha, Brazil, Off Par4, 1°55 30 N 47°41 00 W, 20
April 1971; CMPHRM 3654A, 3 right valves and 2 left
valves, Oc.V. Almirante Saldanha, Brazil, Off Par4, 2°01 00
N 47°32 30 W, 20 April 1971; CMPHRM 3696A, 1 right
valve, Oc.V. Almirante Saldanha, Brazil, Off Para, 2°06 30
N 4824 00 W, 23 April 1971; CMPHRM 3683A, 1 right
valve, Oc.V. Almirante Saldanha, Brazil, Off Para, 2°09 00
N 47°25 30 W, 19 May 1971; CMPHRM 3684A, 1 right
valve and 4 left valves, Oc.V. Almirante Saldanha, Brazil, Off
Parj, 2°53 00 N 48°17 00 W, 14 September 1970;
CMPHRM 715A, 2 right valves and 5 left valves, Canopus,
Brazil, Off Ceard, 3°13 S 38°31 W, June 1965 to February
1966; CMPHRM 3697A, 1 right valve, Akaroa, Brazil, Off
Alagoas, 1057 S 3547 2 W, 04 November 1965;
CMPHRM 3682A, 1 left valve, Canopus, Brazil, Off Sergipe,
11°19 0 S 35°05 0 W/, 20 March 1966;

Description: Shell elongate (19.5 x 12.4 mm), moderately
globose, rostrate posteriorly. Dorsal margins obliquely

Fig. 4 Plectodon braziliensis (E. A. Smith, 1915) (CMPHRM 3684A). Legends: (a) External view of the left valve; (b) External view of the right valve;
(c) Hinge of the left valve; (d) Hinge of the right valve. Scale bars: a-c, 1 mm; d, 500 um
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Table 1 Some morphometric data of Plectodon braziliensis (E.A. Smith, 1915). Comparative data on the length and height of the
valves and size of rostrum of the examined material. Dimensions in mm. The number in italics means the average value of the

measurement
Examined material Length (mm) Height (mm) Rostrum (mm) Val. (n°)
CMPHRM 715A 1348-* 6.3-7.5 * RQ)
13-713.9-145 6.9-7.2-84 4.0 L(5)
CMPHRM 2020A 15.5 8.34 4.0% R(1)
* 7.85 * L)
CMPHRM 3652A 14.36 6.49 0.7% R(1)
CMPHRM 3653A 12.23 7.04 23 R(1)
CMPHRM 3654A 14.2-164-19.5 87-10.2-124 23-2.7-30 RB)
7.7-16.0 4.0-9.5 1.6-3.5% L)
CMPHRM 3655A * * * *(1)
CMPHRM 3656A 16.3 87 55% L(1)
CMPHRM 3658A 9.6-179 6.6-11.5 1.2%-4.9% R(2)
CMPHRM 3667A 82 44 * R(M)
CMPHRM 3672A 7.8 4.1 * R(1)
CMPHRM 3673A 153 9.6 4.1 R(1)
CMPHRM 3682A 9.7 56 * L(1)
CMPHRM 3683A 79 4.7 * R(1)
CMPHRM 3684A 103 6.8 32 R(1)
89-10.9-143 4.3-6.6-8.6 2.0%-3.2-5.0 L4)
CMPHRM 3696A 108 6.1 * R(1)
CMPHRM 3697A 79 53 2.19% R(1)

Legend: CMPHRM-A malacological collection “Prof. Henry Ramos Matthews” - series A, Val. Valve, (n°) number of examined valves, R right, L left; *damaged shell

angled on either side of beaks, anterior straight at first, then
curving into the rounded end. Rostrum rounded poster-
jorly. Color white, inner surface shiny (polished). Inequilat-
eral, posterior end longer, umbones slightly opisthogyrate.
Outer surface with fine growth lines and dense minute
granules. Hinge in the right valve with elongate (lamellar)
lateral teeth (anterior and posterior). Hinge in the left valve
without teeth, with small fossete.

Geographic distribution: Atlantic Ocean: Brazil (Cears,
Rio de Janeiro, Santa Catarina and Rio Grande do Sul)
(Rios 2009; Pimpéo et al. 2010). In the present study,
this species was recorded for off the north-north-east
coast of Brazil (Amap4, Pard, Ceard, Alagoas, and Bahia).

Bathymetric distribution: 72 to 100 m (Rios 2009); 27
to 290 m (present study).

Habitat: Sandy with biodetritus, muddy sand (Rios
2009; Pimpdo et al. 2010).

Remarks: Plectodon braziliensis was formerly placed in
the genus Cuspidaria, but Pimpdo et al. (2010) re-
allocated it in genus Plectodon because it has minute
granules upon the external surface. According to these
authors, Plectodon braziliensis is the only species of this
genus recorded from Brazil. Plectodon braziliensis is dis-
tinguished from P. scaber (from the Pacific Ocean)
mainly by a rose-tinged umbo (Pimpéo et al. 2010). This

study reduces the gap in the distribution of P. braziliensis
in the South-western Atlantic and extends the northern
distribution limit with new records for off the north-
north-east coast of Brazil (Amapd, Pard, Alagoas, and
Bahia). Now the Amap4 coast is its most northern limit.

Genus Cardiomya A. Adams, 1864

Cardiomya cleryana (d’'Orbigny, 1842)

(Figs. 1 and 5, Table 2)

Synonymy: Cuspidaria simillima E. A. Smith, 1915
(Rios 2009).

Material examined: CMPHRM 3670A, 1 valve, Oc.V.
Almirante Saldanha, Brazil, Off Amap4a, 4°27 30 N 50°
01 30 W, 20 April 1971; CMPHRM 3678A, 1 right
valve and 7 left valves, Oc.V. Almirante Saldanha, Brazil,
Off Amapd, 4°35 30 N 50°21 00 W, 18 May 1971;
CMPHRM 3681A, 1 left valve, Oc.V. Almirante Sal-
danha, Brazil, Off Amap4, 3°37 00 N 50°01 00 W, 08
May 1971; CMPHRM 36804, 2 right valves and 2 left
valves, Oc.V. Almirante Saldanha, Brazil, Off Amap3, 2°
53 00 N 48°17 00 W, 14 September 1970; CMPHRM
3671A, 1 valve, Oc.V. Almirante Saldanha, Brazil, Off
Pard, 1°55 30 N 47°41 00 W, 20 April 1971; CMPHRM
3679A, 2 right valves and 2 left valves, Oc.V. Almirante
Saldanha, Brazil, Off Pard, 2°1 00 N 47°32 30 W, 20
April 1971; CMPHRM 3693A, 3 right valves and 1 left
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Hinge of the right valve. Scale bars: a-b, 1 mm; ¢, 500 um

Fig. 5 Cardiomya cleryana (d'Orbigny, 1842) (CMPHRM 3695A). Legends: (a) External view of the right valve; (b) Internal view of the right valve; (c)

valve, Brazil, Pernambuco, Itamaracé Island; CMPHRM
3695A, 1 right valve and 1 left valve, Brazil, Pernam-
buco, Itamaracd Island; CMPHRM 3651A, 1 left valve,
Akaroa, Brazil, 9°27 08 S 35°07 07 W, 08 September
1965.

Description: Shell ovate (11.4 x 6.9 mm), inequilateral,
longer anteriorly, valves inflated, posteriorly rostrate.
Rostrum sometimes with fine radial lines. Color white.
Umbones opisthogyrate. Sculptured with variable num-
ber (15 36) curved radial ribs, that extend beyond
the shell edge, yielding a crenulated margin. Ribs

concentrated in the anterior region, with distance be-
tween them increasing from anterior to posterior.
Hinge in the right valve with strong posterior lateral
tooth, small fossete. Hinge in the left valve without
teeth, with fossete.

Geographic distribution: Atlantic Ocean: Rio de
Janeiro, Brazil, to Tierra del Fuego and Falkland Island,
Argentina (Rios 2009). In the present study, this species
was recorded for off the north-north-east coast Brazil
(Amap4, Pard, and Alagoas) and Itamaraca Island, Per-
nambuco (northeast Brazil).

Table 2 Some morphological and morphometric data of Cardiomya cleryana (d'Orbigny, 1842). Comparative data on the length and
height of the valves and size of rostrum of the examined material. Dimensions in mm. The number in italics means the average

value of the measurement

Examined material Length (mm) Height (mm) Rostrum (mm) Ribs (n°) Val. (n°)
CMPHRM 3651A 858 531 2.00 >23 L(M)
CMPHRM 3670A * * * * *(1)
CMPHRM 3671A * * * * *(1)
CMPHRM 3678A 1017 6.28 3.00 25 R(1)
7.5-88-96 44-54-6.0 2.00 26-29-36 L(7)
CMPHRM 3679A 8.1-83 44-5.1 2.00 28 R(2)
76-8.7 4.8-56 2% * L)
CMPHRM 3680A 79-113 6.9-64 2.5-3.00 21 RQ)
8.7-114 5.1-69 3.00 25-26 L2
CMPHRM 3681A 8.89 592 1.00* 28 L(1)
CMPHRM 3693A 45-47-50 24-28-33 1.0-14-1.5% 15-18-21 RB)
4.72 291 14% 17 L(1)
CMPHRM 3695A 7.59 4.44 2.00 * R(1)
991 6.07 1% * L(1)

Legend: CMPHRM-A malacological collection “Prof. Henry Ramos Matthews” - series A, Val. valve; (n°) number of examined valves or ribs, R right, L left; *damaged

shell or uncountable
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Bathymetric distribution: 32 to 200 m (present study);
50 to 225 m (Rios 2009).

Habitat: Muddy sand (Rios 2009).

Remarks: According to Rios (2009) and Oliveira (2012),
four species are recorded in genus Cardiomya A. Adams,
1864 in Brazil: Cardiomya cleryana (d'Orbigny, 1842),
Cardiomya ornatissima (d'Orbigny, 1853), Cardiomya
perrostrata (Dall, 1881), and Cardiomya striata (Jeffreys,
1876). Cardiomya cleryana is distinguished from other
Cardiomya species found in this study mainly by radial
ribs with equal sizes and shortly rostrate posteriorly. The
anatomy of the arenophilic system of Cardiomya cleryana
was described by Oliveira and Sartori (2014). This study
extends the northern distribution limit of C. cleryana in
the South-western Atlantic with new records for off the
north-north-east coast of Brazil (Amapd, Pard, and
Alagoas) and Itamaraca Island, Pernambuco (northeast
Brazil). Now off the Amapd coast is its northernmost
limit.

Cardiomya ornatissima (d’Orbigny, 1853)

(Figs. 1 and 6, Table 3)

Synonymys: Neaera costata Bush, 1885 and Cardiomya
glypta Bush, 1898 (in Verrill & Bush, 1898) (Rios 2009).

Material examined: CMPHRM 3692A, 2 right valves, 5
left valves and 1 shell, Oc.V. Almirante Saldanha, Brazil,
Off Amapd, 4°48 00 N 51°07 00 W, 31 May 1971;
CMPHRM  3675A, fragments, Oc.V. Almirante
Saldanha, Brazil, Off Amapd, 4°46 00 N 50°46 30 W,
06 May 1971; CMPHRM 2021A, 1 left valve, Oc.V.
Almirante Saldanha, Brazil, Off Amap4, 4°46 00 N 50°
46 30 W, 06 May 1971; CMPHRM 3688A, 4 left valves,
Oc.V. Almirante Saldanha, Brazil, Off Amap4, 4°35 30
N 50°21 00 W, 18 May 1971; CMPHRM 3690A, 1 left
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valve, Oc.V. Almirante Saldanha, Brazil, Off Amap4, 4°
18 48 N 50°17 06 W, 27 September 1970; CMPHRM
3674A, 1 left valve, Oc.V. Almirante Saldanha, Brazil,
Off Amapd, 3°44 30 N 50°07 30 W, 08 May 1971;
CMPHRM 36914, 7 right valves, Oc.V. Almirante Sal-
danha, Brazil, Off Amap4, 3°10 00 N 50°03 00 W, 05
May 1971; CMPHRM 3694A, 2 right valves, Oc.V.
Almirante Saldanha, Brazil, Off Amap4d, 2°53 00 N 48°
17 00 W, 14 September 1970; CMPHRM 3687A, 1 right
valve, Oc.V. Almirante Saldanha, Brazil, Off Amap4, 2°
29 00 N 48°30 00 W, 09 December 1970; CMPHRM
3676A, 1 left valve, Oc.V. Almirante Saldanha, Brazil,
Off Amapd, 2°6 30 N 48°24 00 W, 23 April 1971;
CMPHRM 3689A, 5 left valves, Oc.V. Almirante Sal-
danha, Brazil, Off Par4, 2°02 00 N 48°10 00 W, 21 June
1971; CMPHRM 3677A, 7 right valves and 3 left valves,
Oc.V. Almirante Saldanha, Brazil, Off Pard, 2°1 00 N
47°32 30 W, 20 April 1971; CMPHRM 3685A, frag-
ments, Oc.V. Almirante Saldanha, Brazil, Off Pard, 2°27
00 N 47°45 00 W, 23 April 1971; CMPHRM 3686A, 3
left valves, Oc.V. Almirante Saldanha, Brazil, Off Par3, 1°
5530 N 47°41 00 W, 20 April 1971; CMPHRM 714A,
5 right valves and 8 left valves, Canopus, Brazil, Off
Ceard, 3°13 S 38°31 W, June 1965 to February 1966;
CMPHRM 3648A, 1 right valve, Akaroa, Brazil, Off
Alagoas, 9°2 00 S 35°11 7 W, 10 September 1965;
CMPHRM 3649A, 2 shells, Akaroa, Brazil, Off Alagoas,
9°06 09 S 35°08 07 W, 10 September 1965; CMPHRM
3650A, 2 left valves, Akaroa, Brazil, Off Alagoas, 9°27
08 S 35°07 07 W, 08 September 1965.

Description: Shell ovate (13 x 8 mm), inequilateral, in-
equivalve, right valve smaller than left one, posteriorly
rostrate. Color white, inner surface shiny, outer surface

Fig. 6 Cardiomya ornatissima (d'Orbigny, 1853) (CMPHRM 3649A). Legends:
(c) Hinge of the left valve; (d) Hinge of the right valve. Scale bars: a-b, 1 mm; c-d, 500 um

(@) External view of the left valve; (b) External view of the right valve;
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Table 3 Some morphological and morphometric data of Cardiomya ornatissima (d'Orbigny, 1853). Comparative data on the length
and height of the valves, size of rostrum and number of ribs of the examined material. Dimensions in mm. The number in italics

means the average value of the measurement

Examined material Length (mm) Height (mm) Rostrum (mm) Ribs (n°) Val. (n°)
CMPHRM 714A 6.8-7.9-94 4.1-4.7-54 2.8%-4* Pr(6-7) R(5)
4.8-7.7-94 44-52-58 2%-3.2 Pr(7-9-12), Sr(3-5-6) L(8)
CMPHRM 2021A 9.87 7 2.2% Pr(13), Sr(4) L(1)
CMPHRM 3648A 9.77 5.88 4.00 Pr(11) R(1)
CMPHRM 3649A** 6.89 4.01 3.00 Pr(7) R
Pr(7), Sr(4) L
6.66 394 24 Pr(7) R
Pr(7), Sr@3) L
CMPHRM 3650A 5.8-10.7 34-68 2-34 Pr(9-10), Sr(3-4) L)
CMPHRM 3674A 745 542 2.1 Pr(9), Sr(3) L(1)
CMPHRM 3675A * * * * *
CMPHRM 3676A 5.96 38 2.00 Pr(11), Sr(4) L(M)
CMPHRM 3677A 5.3-7.0-91 3.2-4.1-54 2%-2.2-34 Pr(7-8-10) L(7)
56-6.8-8.0 3.3-43-49 2% Pr(13-14), Sr(3-5) L(3)
CMPHRM 3685A * * * * *
CMPHRM 3687A 10.76 701 32 Pr(7) R(1)
CMPHRM 3686A 7.3-7.9-91 4.2-4.7-5.7 20-2.3-30 Pr(12-14), Sr(2-3) L(3)
CMPHRM 3688A 6.6-8.8-104 4.1-6.0-7.0 2.0-2.6-3.0 Pr(13-14), Sr(3) L#4)
CMPHRM 3689A 7.1-7.8-9.1 4.2-4.7-5.7 20-2.3-30 Pr(12-14), Sr(2-3) L(5)
CMPHRM 3690A 10.64 7.2 4.0 Pr(14), Sr(5) L(1)
CMPHRM 3691A 8.1-9.3-10.6 4.6-5.6-6.9 3.0-3.6-4.1 Pr(8-10-11) R(7)
CMPHRM 3692A 6.1-7.7 3945 2% Pr(9-10), Sr(2) R(2)
7.0-7.4-80 44-4.8-55 20-2.1-25 Pr(13-14), Sr(2-4) R(5)
CMPHRM 3692A%* 53 321 20 Pr(10), Sr(1) R
Pr(16), Sr(3) L
CMPHRM 3694A 6.0-13.0 3.7-80 20-45 Pr(7-10), Sr(3) R(2)

Legend: CMPHRM-A malacological collection “Prof. Henry Ramos Matthews” - series A, Val. valve; (n°) number of examined valves or ribs, R right, L left, Pr primary

ribs, Sr=secondary ribs
*damaged shell or uncountable; **shell

with thin light-brown periostracum. Subequilateral, pos-
terior end longer, umbones slightly opisthogyrate. Right
valve convex, with 6 11 prominent radial ribs with inter-
spaces, broader in the posterior region, that extend be-
yond the edge, making the crenulated margin, ribs well
marked on the inner surface of the valve; rostrum trun-
cate, with fine secondary ribs (1 3) and growth lines;
hinge with | elongate (lamellar) lateral tooth (posterior),
anterior region rounded wih projetion next to umbones,
deep fossete. Left valve very convex, with 7 16 prom-
inent radial ribs with interspaces, broader in the pos-
terior region, that extend beyond the edge, making
the crenulated margin, ribs well marked on the inner
surface of the valve; rostrum median truncate, with
fine secondary ribs (3 6) and growth lines; hinge
without teeth, with deep fossete.

Geographic distribution: Atlantic Ocean: North Carolina
to Yucatan, Caribbean and Brazil (Rios 2009; Correa-
Sandoval and Rodriguez-Castro 2013). In the present
study, this species was recorded for off the north-north-
east coast of Brazil (Amap4, Pard, Ceard, and Alagoas).

Bathymetric distribution: 20 to 161 m (present study);
20 to 225 m (Rios 2009).

Habitat: Sandy and calcareous algae bottoms (Rios
2009).

Remarks: Cardiomya ornatissima is distinguished from
other Cardiomya species found in this study mainly by a
smaller number of radial ribs that are well-marked on
the inner surface of the valve and the presence of sec-
ondary ribs in the rostrum.

Cardiomya perrostrata (Dall, 1881)

(Figs. 1 and 7, Table 4)
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Fig. 7 Cardiomya perrostrata (Dall, 1881). Legends: (a) External view of the right valve; (b) Internal view of the right valve; (c) External view of the
left valve; (d) External view of the right valve (CMPHRM 3660A); (e) Hinge of the right valve. a-c; e (CMPHRM 3662A). Scale bars: a-e, T mm

Synonymy: see Dall (1886).

Material examined: CMPHRM 3661A, 1 left valve,
Oc.V. Almirante Saldanha, Brazil, Off Amap4, 4°27 30
N 50°01 30 W, 18 May 1971; CMPHRM 3662A, 1 right
valve and 1 left valve, Oc.V. Almirante Saldanha, Off
Amapd, 2°53 00 N 48°17 00 W, 14 September 1970;
CMPHRM 712A, 1 right valve, Canopus, Brazil, Off
Ceard, 3°13 S 38°31 W, June 1965 to February 1966;
CMPHRM 3657A, 10 right valves and 9 left valves,
Brazil, Pernambuco, Itamaracd Island; CMPHRM
3659A, 5 right valves and 2 left valves, Brazil, Pernam-
buco, Itamaracd Island; CMPHRM 3660A, 1 left valve,
Akaroa, Brazil, Off Alagoas, 9°1 0 S 34°552 W, 10
September 1965.

Description: Shell small (14.93 x 9.45 mm), with a
long, narrow rostrum (sometimes with fine lines). Color
white, inner surface shiny. Subequilateral, posterior end

longer, umbones opisthogyrate. Sculptured with 14 to 32
radial ribs alternating in size, every other one being
slightly larger than the other, stronger in the posterior
region. Growth lines well marked in some specimens.
Crenulated margin. Hinge in the right valve with poster-
ior lateral teeth, with small fossete. Hinge in the left
valve without teeth.

Geographic distribution: Atlantic Ocean: North Caro-
lina to Florida, Caribbean, Brazil (Rios 2009; Correa-
Sandoval and Rodriguez-Castro 2013). In the present
study, this species was recorded for off the north-north-
east coast of Brazil (Amapd, Ceard, and Alagoas) and Ita-
maracd Island, Pernambuco (northeast Brazil).

Bathymetric distribution: 35 to 750 m (Rios 2009); 45
to 200 m (present study).

Habitat: Muddy sand bottoms (Rios 2009).

Remarks: Cardiomya perrostrata is distinguished from

Table 4 Some morphological and morphometric data of Cardiomya perrostrata (Dall, 1881). Comparative data on the length and
height of the valves, size of rostrum and number of ribs of the examined material. Dimensions in mm. The number in italics means

the average value of the measurement

Examined material Length (mm) Height (mm) Rostrum (mm) Ribs (n°) Val. (n°)
CMPHRM 712A 10.66 5.79 3* 22 R(1)
CMPHRM 3657A 3.9-4.7-51 24-2.9-34 1.0-1.3-1.5 16-19-21 R(10)
4.1-4.8-6.1 2.7-3.0-3.7 1.0%-1.6-2.0 17-19-22 LO)
CMPHRM 3659A 3.7-4.4-53 2.5-2.6-3.7 1.0%-1.6-2% 14-17-21 R(5)
50-53 28-37 1.0%-2.0* 17-21 L)
CMPHRM 3660A 10.83 6.57 30 19 L(1)
CMPHRM 3661A 1493 945 3.0 32 L(1)
CMPHRM 3662A 84 449 * * R(1)
593 361 19 15 L(1)

Legend: CMPHRM-A malacological collection “Prof. Henry Ramos Matthews” - series A, Val. valve; (n°) number of examined valves or ribs, R right, L left; *damaged

shell or uncountable
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other Cardiomya species found in this study mainly by
radial ribs with different sizes, a long narrow rostrum,
and the presence of two posterior lateral teeth in the
right valve, while C. cleryana and C. ornatissima have
just one lateral tooth.

Genus Myonera Dall & E. A. Smith, 1886

Myonera aff. paucistriata Dall, 1886

(Figs. 1 and 8)

Synonymy: See the checklist made by Janssen and
Krylova (2014) for synonymys.

Material examined: CMPHRM 3663A, fragments,
Oc.V. Almirante Saldanha, Brazil, Off Amap4, 2°06 30
N 48°24 00 W, 23 April 1971; CMPHRM 3664A, 1 left
valve, Oc.V. Almirante Saldanha, Brazil, Off Pard, 1°22
00 N 48°13 00 W, 20 April 1971.

Description: Valve small (5.01 x3.08 mm), ovate,
shortly rostrate (1 mm in lenght), with 2 strong keels
posteriorly (3 ribs well marked and one secondary rib).
Outer surface white and shiny. Inequilateral, umbones
opisthogyrate. Sculptured with radial and concentric lines
that ceases just before the anterior keel. The space between
and behind kells is smooth. Left valve without teeth.

Geographic distribution: Indian Ocean: west coast of
Malabar (Allen and Morgan 1981); Pacific Ocean (Janssen
and Krylova 2014); Atlantic Ocean: North Carolina to
Caribbean, Brazil (Campos Basin, Rio de Janeiro) (Rios
2009; Oliveira and Absaldo 2009). In the present study,
this species was recorded for off the north Brazil (Amapa
and Par3).

Bathymetric distribution: 47 to 50 m (present
study); 600 to 760 m (Rios 2009); 1,050 to 1,930 m
(Oliveira and Absaldao 2009); 678 to 3,806 m (Janssen
and Krylova 2014);

Remarks: According to Rios (2009), Oliveira and Absalao
(2009), and Oliveira (2012), three species are recorded in
genus Myonera Dall & E. A. Smith, 1886 in Brazil:
Myonera paucistriata Dall, 1886, Myonera limatula
(Dall, 1881), and Myonera kaiwa Oliveira & Absaldo,
2009. Myonera paucistriata is distinguished from other
Mpyonera species found in Brazil by ovate and shortly
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rostrate shell with two strong keels posteriorly. Myonera
limatula and M. kaiwa have elongate shells with concen-
tric lamellae (Oliveira and Absaldo 2009). The examined
material in this study is shortly rostrate, with two strong
keels posteriorly just like Myonera paucistriata, but is dis-
tinguished from the latter mainly by its radial and concen-
tric lines and a well-marked third rib. Unfortunately, it
was not possible to identify the specimens at a specific
level due to the existence of a single left valve.

Superfamily VERTICORDIOIDEA Stoliczka, 1870

Family VERTICORDIIDAE Stoliczka, 1871

Genus Trigonulina d’Orbigny, 1842

Trigonulina ornata d’Orbigny, 1842

(Figs. 1 and 9, Table 5)

Synonymys: Verticordia caelata Verrill, 1884 (Rios
1994); Verticordia ornata (d’Orbigny, 1853) (Oliveira
and Absaldo 2010a).

Material examined: CMPHRM 1864A, three right
valves and three left wvalves, Oc.V. Almirante
Saldanha, Brazil, Off Amapd, 4°46 00 N 50°46 30 W,
06 May 1971.

Description: Shell small (5.6 x 5.9 mm), equivalve, ovate
to rounded, compressed. Color white to cream, inner sur-
face silver-white, outer surface opaque (not shiny). Umbo-
nes subcentral, turned to the anterior region; deep lunule.
Ligament long. Outer surface with minute granules. 3/
4 of the anterior surface of the valve sculptured with
10 to 13 curved, deep radial ribs. Posterior region
without lines. Anteroventral margin crenulated by the
strong ribs. Hinge in the right valve with small car-
dinal teeth, below umbones. Hinge in the left valve
without teeth.

Geographic distribution: Atlantic Ocean: Bermuda,
Massachusetts to Florida, Caribbean, Guyane, Surinam,
Brazil (Amapd to Rio Grande do Sul) and Sta. Helena
Island (Rios 1994; Lamy et al. 2014).

Bathymetric distribution: 20 to 200 m (Rios 1994;
Lamy et al. 2014); 74 m (present study).

Habitat: Muddy and sand bottoms and clays (Rios
1994; Lamy et al. 2014).

bars: a=b, 1 mm

Fig. 8 Myonera aff. paucistriata Dall, 1886 (CMPHRM 3664A). Legends: (a) External view of the left valve; (b) External view of the left valve. Scale
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d-e, 1T mm

Fig. 9 Trigonulina ornata d'Orbigny, 1842 (CMPHRM 1864A). Legends: (a) External view of the left valve; (b) External view of the right valve; (c)
Minute granules of outer surface in detail; (d) Internal view of the right; (e) Internal view of the left valve. Scale bars: a-b, 1 mm; ¢, 200 um;

Remarks: Trigonulina ornata was formerly placed in
the genus Verticordia J. de C. Sowerby, 1844, but the
new combination was proposed by Poutiers and Bernard
(1995), based on the presence of a series of prominent
radial ribs and the crenulation of the posteroventral
margin. According to Oliveira (2012), Trigonulina
ornata is the only species of this genus recorded from
Brazil. Trigonulina ornata has a large distribution in the
western Atlantic, and it had previously been recorded off
the coast of Amapé (north Brazil) (Rios 1994).

Discussion

Although several studies have been carried out in Brazil
with the families Poromyidae, Cuspidariidae, and Verticor-
diidae in the last few years (e.g. (Oliveira 2012; Oliveira
and Absaldo 2009, 2010a, 2010b; Absaldo and Oliveira
2011; Pimpdo et al. 2010; Oliveira and Sartori 2014)) the
knowledge about these families is still far from complete,
as shown by the new records done in this study. The

Table 5 Some morphological and morphometric data of
Trigonulina ornata d'Orbigny, 1842. Comparative data on the
length and height of the valves, size of rostrum and number of
ribs of the examined material. Dimensions in mm

Examined material  Length (mm) Height (mm) Ribs (n°)  Val. (n°)
CMPHRM 1864A 32-42-56 34-44-59 10-11 RB3)
32-39-44 32-40-45 10-13 L(3)

Legend: CMPHRM-A malacological collection “Prof. Henry Ramos Matthews” -
series A, Val. valve; (n°) number of examined valves or ribs, R right, L left

present study shows the possibility of two new species of
septibranchs to Brazil. However, it was not possible to
reach conclusive identifications due to the scarce materials
(one valve of each species) and its poor preservation.

Oliveira (2012) points out that one of the main is-
sues regarding Septibranchia is disordered creation of
new taxa with the analysis of a few characters, which
is not uncommon to exhibit great phenotypic plasti-
city. Most descriptions of the species discussed here
do not distinguish between right and left valves, nor
do they provide a more detailed study of morphom-
etry and relevant characters in the differentiation
within and between species. By adding new morpho-
logical and some morphometric data of the shells, the
present study may help in the taxonomy of the septi-
branchs species. Unfortunately, the amount of mor-
phometric data obtained in this study did not allow
their use for distinguishing among analysed species
(few shells and many of them poorly preserved).
However, we believe that these data are important
and may help future morphometric studies.

Conclusion

This study provide new knowledge about Septibranchia on
the Brazilian coast, reducing the gaps in the geographic
distribution and extending the distribution limits of some
species with new records. New collections probably will
discover new records of Poromyidae, Cuspidariidae, and
Verticordiidae in the region.
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Table 6 Information about malacological material examined in
present study

Oceanographic Collector Locality

commissions

GEOMAR I OcV:? Almirante North and Northeast Brazil
Saldanha

GEOMAR I OcV.? Almirante North and Northeast Brazil
Saldanha

CANOPUS Ship Canopus North and Northeast Brazil

AKAROA Ship Akaroa North and Northeast Brazil

[tamaracé Island -
Pernambuco - Brazil

Other dredging -

@0c.V. oceanographic vessel

Methods

All material studied consisted of shells collected with a
dredge during Oceanographic Commission cruises con-
ducted between 1965 and 1971 on the north-northeast
Brazilian coast (Table 6). The studied material was depos-
ited in the Malacological Collection Prof. Henry Ramos
Matthews - Series A (CMPHRM-A) of Universidade
Federal do Ceara (UFC), Brazil.

Species identification was performed with the aid of a
stereoscopic microscope and specialized taxonomic lit-
erature. The examined material consists only of empty
shells. All unbroken specimens were measured in total
length, height, and size of the rostrum (for members of the
Cuspidariidae) with a digital caliper (precision 0.01 mm).
Species with more than one well-preserved shell were
photographed under a scanning electron microscope
(SEM) at the Museu Nacional, Rio de Janeiro, Brazil.

The above specimens were used to prepare a dichotom-
ous identification key and redescription of each species.

The lists of examined material contain the register
number in the CMPHRM-A, the number of examined
valves, the collector, the country, the state, the geo-
graphic coordinates, and the collection date.

Abbreviations
CMPHRM-A: malacological collection “Prof. Henry Ramos Matthews" - series
A; OcV.: oceanographic vessel.
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