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A NEW SPECIES OF GERVILLIA DEFRANCE (BIVALVIA, BAKEVELLIIDAE)
FROM THE APTIAN-ALBIAN TRANSITION OF SERGIPE, BRAZIL

ABSTRACT – The Aptian-Albian transition bakevelliid bivalves from the Sergipe Basin (northeast Brazil) are examined
and described. Gervillia is a cosmopolitan genus of the Jurassic-Cretaceous and is long known from Brazilian beds. Based
on a well preserved and abundant material, a new species, G. sergipensis sp.n., is erected for specimens coming from the
Cretaceous Riachuelo Formation in Brazil. Examination of this material, allowed the reinterpretation of previous data,
providing a more complete characterization and a review of functional morphology and paleoautecology.
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RESUMO – Os bivalves bakevelídeos da transição Aptiano-Albiano da bacia de Sergipe (nordeste brasileiro) são examinados
e descritos. Gervillia é um gênero cosmopolita do intervalo Jurássico-Cretáceo e há muito é conhecido como ocorrendo
também em rochas brasileiras. Com base em material bem preservado e abundante, uma nova espécie é descrita, G.
sergipensis sp. n., para a Formação Riachuelo, Cretáceo do Brasil. O exame deste material permitiu a reinterpretação de
dados fornecendo uma caracterização mais completa e uma revisão quanto à morfologia funcional e paleoautoecologia.
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INTRODUCTION

The elongate bivalve Gervillia Defrance, 1820 is a
cosmopolitan genus known from Aptian-Albian transition
strata of the Sergipe Basin, Brazil. This paper describes a
new species based on well preserved shells and provides
information on the paleoecology and life habits of the species
and genus. Gervillia is a cosmopolitan genus with well
documented occurrences in Jurassic-Cretaceous rocks from
Europe (see Muster, 1995 for a revision), Asia (Hayami, 1975;
Dhondt, 1987), Africa (Rennie, 1936; Dartevelle & Freneix,
1957; Silva, 1965; Collignon, 1968), and South America (see
Damborenea, 1987 for a revision).

The first record of the genus Gervillia in Brazilian beds
was the description of G. dissita White, 1887 from the
Cretaceous rocks of Sergipe State. Later, White (1887b)
transferred this species to the new genus Aguileria White,
1887. Maury (1937), however, revalidate G. dissita and
described another Gervillia species: G. regoi. More recently,
Hessel & Filizola (1989) noted that the general external features
of those species, such as shape and thickness of the shell,
were not compatible with Gervillia and re-assigned them to

Aguileria. Later references report the occurrence of Gervillia
from the Turonian beds of Itamaracá Formation in the
Pernambuco State (Kegel, 1858; Guimarães, 1964) and from
basal layers of Riachuelo Formation in the Cretaceous of
Sergipe State (Chagas et al., 2003). Major morphological and
ecological data of Brazilian specimens of Gervillia was
published by Hessel (2004). The reports of Gervillia
specimens in Brazil indicate it had a restricted temporal and
spatial distribution.

Although Gervillia shells are common elements of the
fossiliferous assemblage recorded from Riachuelo Formation
beds (northeast Brazil) in association with well-known
ammonites from the Aptian-Albian transition (Zucon, 2005;
Zucon et al., 2006), little is know about their internal
morphology, systematic placement and paleoecology in Brazil
(Hessel, 2004). The overall shell morphology (e.g.,
anteroposterior elongation, posterior auricule, multivincular
opistodetic ligament) is generally compatible with that of
Gervillia in the family Bakevelliidae King, 1850. The present
study describes Gervillia specimens from northeastern Brazil
and presents the taxonomic, systematic, and morphological
documentation of the genus.
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MATERIAL AND METHODS

The material described here consists of 78 specimens
preserved as external molds (51 specimens)  and original
shells (27 specimens). They were obtained by preparation of
limestone blocks and are housed in the collection of fossil
invertebrates of the laboratory of Paleontology of the
Universidade Federal de Sergipe (LPUFS ), in Aracaju, Brazil.

Preservation is highly variable and many specimens are
laterally deformed (crushed) due to compaction. Complete
specimens (articulated or single valves) are rare and most
lack the posterior end. In fact, there is only one complete
specimen (Figure 3), although comparison with the anterior
parts of other fragmental shells indicates that it is one of the
largest specimens. Incrustation (e.g., serpulids, oysters) and
bioerosion (e.g., dissolution) are also clearly noticeable.
Nevertheless, a credible morphological characterization was
possible after analyzing the entire collection (Figure 2).

Systematics follows Boyd & Newell (2002), Cox (1969)
with additions by Carter (1990) and Muster (1995). The
specimens described by Hessel (2004) were not examined
and all comparisons were based on description and figures
presented by the author.

The material was collected in the basal layers of the
Riachuelo Formation (Figure 1) cropping out at Coqueiro 1
and Taquari 1 localities, Riachuelo City, Sergipe State, Brazil.
These layers are dated as Aptian-Albian based on ammonite
zonation (Zucon, 2005; Zucon et al., 2006). The ammonite
genus Epicheloniceras found in Taquari 1 locality is typical
of middle/upper Aptian times. Additionally, Taquari 1 and
Coqueiro 1 localities presented the ammonite species
Douvilleiceras mammillatum typical of the lower Albian. Both
outcrops are described below according to Bengtson (1983)
system (K = Cretaceous; r = Riachuelo Formation; a = Angico
Member; m = Maruim Member).
Coqueiro 1. Geological map SC.24-Z-B-IV-2 Riachuelo;

Topographic map SC.24-Z-B-IV Aracaju; 10o42’48"S,
37o10’51"W. Cretaceous, Angico Member of the Riachuelo
Formation (Kra): inside the Coqueiro Farm, about 100 m
distant from the main road, there is a ca. 8 m high section of
siliciclastic/bioclastic, massive, yellow, fine sandstones or
siltstones, with beds sloping 15oSE. Associated fauna is
composed of other bivalves (e.g., trigonids, ostreids),
ammonites, and gastropods.
Taquari 1. Geological map SC.24-Z-B-IV-2 Riachuelo;
Topographic map SC.24-Z-B-IV Aracaju; 10o38’04"S,
37o01’31"W. Cretaceous, Maruim Member of the Riachuelo
Formation (Krm): blocks of dolomitic limestones inside the
Taquari Farm area. Associated fauna is composed of other
bivalves, ammonites, gastropods, corals, and echinoids.

SYSTEMATICS

Subclass PTERIOMORPHIA Beurlen, 1944
Order PTERIOIDA Newell, 1965

Superfamily PTERIOIDEA Gray, 1847
Family BAKEVELLIIDAE King, 1850

Gervillia Defrance, 1820

Type-species. Gervillia solenoidea Defrance, 1820
Range. Upper Triassic to Upper Cretaceous.

Gervillia (Gervillia) sergipensis n. sp.
(Figures 2-5)

Diagnosis. Posteriorly elongated, narrow, inequilateral;
anteriorly biconvex and posteriorly flattened shells; equivalve
or slightly inequivalve; ensiform with dorsal and ventral
margins obviously curved; scarcely oblique; terminal
umbones; anterior wing absent; posterior wing about 1/3
shell length; anteroventral byssal gape evident;

Figure 1. Geographic position of Riachuelo Formation and its stratigraphic relations to other marine unities of Sergipe Basin (Sergipe State,
Brazil).
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unornamented except for sparse growth lines; anisomyarian
with anterior adductor very reduced; triangular area of
opisthodetic ligament, with 5 ligament pits; hinge line with
anterior and posterior teeth and crenulations.
Holotype. LPUFS 2686, measuring 130 mm in length; and 21
mm high.
Paratypes. LPUFS 1934-1984, LPUFS 2341-2364, LPUFS 2687-
2688.
Etymology. Species name, sergipensis, refers to Sergipe
State, where the specimens were collected.
Distribution. Riachuelo Formation; Middle Cretaceous
(Aptian-Albian transition); Coqueiro 1 and Taquari 1
localities (Chagas et al., 2003 and present study), Mangueira
1 and Espírito Santo 11 localities (Hessel, 2004). All localities
are in the area of Riachuelo, Divina Pastora, and Rosário do
Catete cities, Sergipe State, Brazil (Figure 1).

DESCRIPTION

Shell shape. Typically longer than high (Figures 2, 3), with
adult shell maximum length of 130 mm in our material. Ventral
and dorsal margins of the body chamber have almost the
same curvature. The ventral margin curves and joins the
highly incurved anterior margin at the anterior region of the
shell and posteriorly the dorsal margin has a sharp and
abrupt turn to join the posterior wing margin. Umbones
terminal, prosogyral and discrete. Biometric indexes are not
presented, because lateral crushing has affected most
specimens. Less deformed articulated shells show a
biconvex, equivalve (maybe slightly inequivalve) condition
for the species (Figures 2, 4B). Biconvexity is particularly
evident for the anterior region of the shell since the middle-
posterior regions are almost completely flat, with small
mantle cavity (Figure 3). A wide gape high on the
anterodorsal margin is indicative of the position of the
byssus (Figures 4, 5). Shell externally smooth or with thin
discrete growth lines (Figures 3, 4).

A shallow groove ventrally delimits the well-developed
posterior wing from the body chamber of the valve (Figure

3). The posterior wing is triangular in outline and has a
straight ventral margin groove sloping 11o to 15o relative to
the dorsal margin of the valve. The posterior margin of this
wing is nearly straight or slightly curved. Growth lines of
the posterior margin of the wing are well marked.
Ligament area. the ligament area is triangular in outline
with an apex near the beak. Five ligament pits are clearly
developed (Figure 3). Their width varies from 2 to 4 mm and
are separated by areas ranging from 2 to 5 mm. Those
features are characteristic of a multivincular opisthodetic
ligament.
Cardinal area. Specimens with preserved shell are mostly
articulated with both valves present, although the hinge is
often deformed by compaction. As a result, the hinge may
appear folded (Figure 5) and its features distorted.
Nevertheless, crenulations are still recognizable on the hinge
surface between the anterior and posterior teeth (Figure 5A).
The left valve shows two anterior transversal teeth pointing
in a postero-ventral direction and at least one elongate
posterior tooth (Figure 5B). The opposite valve has a single
anterior transversal tooth, at least one elongate posterior
tooth and a well marked socket (Figure 5A). The cardinal area
is narrow and extends from the anterior end (beak) to the
middle of the posterior wing (Figure 5), being intermediate
between those of Gervillia metzertensis and G. solenoidea,
as figured by Muster (1995). A single long tooth and socket
is suggested for the cardinal margin almost on the middle
length of the posterior wing (Figures 2, 5).
Muscle scars. Specimens with preserved shell show an
oval posterior adductor muscle scar under the posterior
wing (Figures 2, 5). The anterodorsal part of such scar is
elongated as to accommodate the posterior retractor
muscle (Figures 2, 5). An oval anterior adductor muscle
scar is present in the umbonal region (Figures 2, 5) being
characteristically smaller than the posterior one
(anisomyarian condition). A triangular scar in front of the
byssal gape is evident on one left valve, possibly
indicating the placement of a byssal sinus (Figures 2, 5).
No evidence of palial line was observed.

Figure 2. Schematic representation of the morphological features of Gervillia (Gervillia) sergipensis,  n. sp. Abbreviations: AA,
anterior adductor muscle scar; BG, byssal gap; BS, byssal sinus; LP, ligamental pits; PA, posterior adductor muscle scar; PR, posterior
retractor muscle scar; PW, posterior wing; VM, ventral margin.
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DISCUSSION

Morphological features
Two subgenera are referred to Gervillia (Moore, 1969;

Damborenea, 1987). The subgenus G. (Gervillia) differs from
G. (Cultriopsis) in having transverse crenulations along the
hinge margin, in addition to elongate transverse teeth. All
specimens described in the present paper share the same

morphological features with G. (Gervillia), including
crenulations and transverse teeth, giving support to their
attribution to that subgenus. The position of G. sergipensis
new species in the subgenus G. (Gervillia) is supported by
the hinge features: crenulations and transverse teeth. All
species mentioned and figured by Muster (1995), included in
Gervillia (Gervillia) and G. (Cultriopsis), differ from G.
sergipensis new species, in which the curvature of dorsal

Figure 3. Gervillia (Gervillia) sergipensis  n. sp.: A, dorsal view of an articulated specimen, LPUFS 2686 (holotype) showing well marked
ligamental pits; B, LPUFS 2688, single right valve, detail of ligamental pits; C, LPUFS 2686, lateral view of the left valve of an articulate
complete specimen, showing typical ensiform shell shape and pronounced posterior wing.

Figure 4. Gervillia (Gervillia) sergipensis, new species, left valve of the specimen LPUFS 2688. A, inner surface of the anterior part of
the valve; and B, partial view of the outer surface of the anterior part of the valve. Both (A-B) showing the ventral margin (VM) near the
umbones (asterisk) and byssal gap position (arrow).
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and ventral margins is more pronounced than the straight
outlines of other species (e.g., G. (Gervillia) solenoidea
Muster, 1995, G. (Gervillia) glaciana (French, 1902), G.
(Cultriopsis) northamptonensis Cox, 1946). On the other hand,
the posterior wing is well marked and more developed,
externally resembling that of G. (Cultriopsis) angusta (Müster,
1826 in Goldfuss, 1826; see also Muster, 1995:81). The cardinal
features (e.g., outline, thickness) of Gervillia sergipensis n.
sp., seems an intermediate between G. (Gervillia) metzertensis
(Joly, 1907) and G. (Gervillia) solenoidea (Muster, 1995). Such
unique set of characters supports the description of the new
species Gervillia (Gervillia) sergipensis.

However, no other species of Gervillia has the
combination of morphological features of shell shape,
posterior wing, and hinge line that occurs in G. sergipensis.
This is the first time that complete hinge morphology is
described for Brazilian specimens.

Gervillia (Gervillia) solenoidea Muster, 1995 is a common

element of Aptian and Maastrichtian rocks from Europe,
Africa, India, and Japan. Recently, Hessel (2004) identified
Brazilian specimens as G. (Gervillia) solenoidea based on
general features of shell shape, posterior wing, ligament area
and byssal aperture. However, those features are shared by
many species and are not distinctive at the species level. No
hinge character was described by Hessel (2004) to compare
Brazilian specimens with G. (Gervillia) and G. (Cultriopsis).
Besides, Hessel (2004) described the ligamental area with
four pits (as in G. solenoidea) and posterior wing as a small,
sub-triangular, posterior structure. Studies on materials from
the same localities show that specimens possess a well
developed triangular wing and five well marked pits on the
ligamental area. However, the shape of posterior wing can be
modified by taphonomic agents and such artifact has to be
evaluated before morphological comparisons. In addition, in
multivincular ligaments the number of pit increases during
ontogeny, but this feature has been largely used both in

Figure 5. Gervillia (Gervillia) sergipensis n. sp., LPUFS 2688. A, right valve; B, left valve showing internal morphological features; C,
detail of the posterior adductor muscle scars; D, anterior adductor near umbones hinge line with crenulation area and teeth, and byssal gap
with byssal sinus. Arrows points to anterior and posterior teeth. Posterior wing only partially preserved. Abbreviations: AA, anterior
adductor muscle scar; BG, byssal gap; BS, byssal sinus; CR, crenulation area; PA, posterior adductor muscle scar.
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descriptions and comparisons of taxa, including Gervillia
species. In this case, the comparison of specimens in the
same ontogenetic stage is worthy. As mentioned above,
Hessel (2004) used the number of pits to consider the Brazilian
specimens as G. (Gervillia) solenoidea.

The differences pointed above suggest that there are two
distinct taxa. Comparison with figure 5 of Hessel (2004:74)
shows clear similarities of those specimens with the material
analyzed herein, such as the shape of the shell and of the
posterior wing. However, some of Hessel’s specimens need
more preparation to show morphological features, since
important structures (e.g., posterior wing, ligamental area)
remain partially obscured by sediment. Based on this
comparison, the specimens under analysis seem to belong to
the same species as those illustrated by Hessel (2004). The
difference in number of pits between the specimens examined
by Hessel (2004) and those examined in the present paper (5
pits) is probably because they belong to distinct ontogenetic
stages. Therefore, is probable that the specimens identified
as G. solenoidea by Hessel (2004) belong to G. sergipensis n.
sp., described herein. However, a more definitive identification
is premature until this material be examined.

Paleoautecological comments
Paleoecological interpretation is not the main goal of this

study, but the unusual morphology of Gervillia deserves
some discussion on its mode of life. According to Damborenea
(1987:133), no recent bivalves can be compared in functional
morphology to Gervillia (Cultriopsis), a byssaly attached,
epifaunal, non-siphonate form, whilst recent ensiform species
are all siphonate, burrowing forms. Aberhan & Muster (1997)
expressed similar opinion concerning all bakevelliids.

An epibyssate, pendant mode of life of Gervillia seems
to be a general consensus, and from an evolutionary point
of view it would have been originated later than the
endobyssate forms (Aberhan & Muster, 1997). Considering
the byssate condition of Gervillia and morphologically
similar forms, some authors suggested possible surfaces
for attachment to be rocks and corals (“corallophilous
condition” of Dietrich, 1910:235; Yamani & Schairer, 1975),
floating plants or wood (Sellwood, 1978), and live ammonites
(“pseudoplanktic”, Seilacher, 1982). Hessel (2004) attributed
a pendant mode of life to G. (Gervillia) solenoidea, probably
hanging free from macroscopic algae. This deserves further
consideration: (i) only microfossils indicate the presence of
macroscopic algae in the localities where the bivalves were
recorded (Bandeira, 1978; Petri, 1987); (ii) no information
was given about the type of algae or dimensions, except for
two graphic representations (Hessel, 2004:71-72); (iii) no
taphonomic data was used to discuss mode of life or possible
attachment surface; (iv) the author assumed a monomyarian
condition for Gervillia as well as an epifaunal habit derived
from it (Hessel, 2004:72), but this species is anisomyarian;
and (v) the author assumed a thin shell for Gervillia (Hessel,
2004:72-73), but that is not correct. A more complete
paleoecological analysis based on the specimens analyzed
herein is in course but the present study suggests that G.

(Gervillia) sergipensis n. sp. had a semi-infaunal life habit.
Gervillia was a cosmopolitan genus, living in tropical as

well as temperate seas (Dhondt, 1987), and lived in
environmental conditions ranging from high energy regions
of the inner shelf (Kauffman, 1967) to shallow sea bottoms
with weak currents (Yamani & Schairer, 1975). Based on
associated fauna and sedimentological data, Hessel (2004)
presented information indicating a marine, high-energy
environment with well-oxygenated water conditions.

CONCLUDING REMARKS

As a cosmopolitan genus, the occurrence of Gervillia in
the Brazilian Sergipe Basin, when combined with data from
the Congo in Africa (Dartevelle & Freneix, 1957), provides an
opportunity to study the dispersion and behavior of the group
in this part of Gondwanaland after the opening of the South
Atlantic basin. Also, its functional morphology can be well
investigated based on common and well preserved material,
giving support for discussion of the genus as a whole.
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