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ABSTRACT

C'orbulid bivalves (Myucca: Corbulidae) are an important constituent of fossiliferous Neogene sediments o f  the Cibao Valley, 
northern Dominican Republic. Six corbulid species referred to live subgenera within the genus Corintia arc described and figured 
{Both roc orb ida, Caryocorbula, Juliacorbula, Panamicorbula, and Varicorbula). One species is new. Corbula {Panamicorbula) 
canae. This is the first description o f  a fossil Panamicorbula species and the first description of a species outside 

of the eastern Pacific. The distribution of Dominican corbulids is strongly influenced by paleoenvironniental conditions such as 
•salinity, depth, and bioclastie fabric. Corbulids are most common in Miocene sediments that were deposited predominantly in 
shallow-marine waters. Corbula {Caryocorbula) sericea Dali, 1868 has the widest stratigraphie and geographic distribution within 
the study area and is especially abundant in brackish-water and very shallow-marine deposits.
Guppy, 1866b is also common in shallow-marine and brackish-water deposits. Maury.
1625 occurs predominantly in shallow-marine sediments, whereas n. sp. is restricted to brackish-
water deposits ol the Upper Miocene Cercado formation in the Rio Cana section. Corbula {Caryocorbula) dominicensis Gabb,
1873b and Corbula {Juliacorbula) fossilis Pilsbry, 1622 are rare. Corbula dominicensis is apparently restricted to the upper Lower
to lower Middle Miocene Bailoa Formation o f  the Rio Yaque del Norte section, and C. fossilis is found in Upper Miocene
•sediments of the Cercado and Gurabo Formations. Dominican corbulid species show close morphologic affinities to species of
the Pliocene Bowden Formation of Jamaica, Neogene units o f  the Caribbean coast of Central America such as the Gatun
Formation and sediments of the Limón Basin, Miocene and Pliocene deposits o f  Trinidad, and Miocene to Pleistocene sediments 
of Florida.

RESUMEN

Los bivalvos corbúlidos (Myacea: Corbulidae) constituyen una parte importante de Ios sedimentos fósil fieros del Neógeno en 
el Valle de Cibao al norte de la República Dominicana. A continuación, se describe y se dibuja seis especies pertenecientes a 
cinco subgéneros dentro del género ('ori uda.es decir, Bothrocorbula, y
( orbilia {Panamicorbula) canae forma una nueva especie. Por primera ve/, se describe la especie fósil y es la
primera vez que se describe la especie Panamicorbula fuera del Pacifico este. La distribución de corbúlidos dominicanos esta 
uifluenciada fuertemente por condiciones paleoambientales tales como la salinidad, profundidad de agua y fábrica bioclástica. 
Los corbúlidos se encuentran más comunmente en aquellos sedimentos del Mioceno depositados predominantemente en aguas
^ è __

marinas someras. Dentro del la /ona de estudio, ('or! uda {Caryocorb Dalí, 1868 muestra tener la distribución estra- 
hgrálica y geográfica mas amplia y abunda sobre todo en agua salobre y en depósitos marinos de agua muy someras. Corbula 
(Bothrocorbula) viminea Guppy, 1866b también se encuentra comunmente en depósitos marinos de agua somera y en depósitos 
de agua salobre. ('orbilia {Varicorbula) sanctidominici Maury, 1623 aparece en sedimentos marinos de poca profundidad mientras
que Corbula {Panamicorbula) canae, n. sp. se encuentra restringida a depósitos de agua salobre en la formación Cercado del 
Mioceno superior en la sección del Rio Cana, ('orbilia {Caryocorbula) dominicensis Gabb. 1873b y ('orbilia {Juliacorbula) 
fossilis Pilsbry, 1622 son poco frecuentes. Apare! mente, C. domin queda restringida entre la parte superior del Mioceno 
mferior y la parte inferior del Mioceno intermedio de la formacio Baitoa en la sección del Rio Yaque cíe I Norte, ('orbilia fossilis 
se encuentra en Ios sedimentos de las formaciones C ercado y Gurabo con edad del Mioceno superior. Las especies de corbúlidos 
dominicanos muestran una afinidad morfológica a las especies de la formación Bowden del Plioceno en Jamaica, a las unidades 
Neógenas de la costa caribeña de centroamérica tales como la formación Gatun y Ios sedimentos de la cuenca Limón, a Ios 
depósitos de edad Miocena y Pliocena en Trinidad y a Ios sedimentos de Florida que comprenden desde el Mioceno hasta el
Pleistoceno.

INTRODUCTION 
Th*nis work is one o! a series of taxonomic niono- 

j^dphs on Neogene fossils of the Cibao Valley in the 
°nhern Dominican Republic (Text-lig. I ). Saunders 

a /. ( IDHO) provide detailed information on mea- 
CQ sections and samples, and a general biostrati-

graphic framework. The units studied include the up­
per Lower to lower Middle Miocene Baitoa, Upper 
Miocene Cercado, Upper Miocene to Lower Pliocene 
Gurabo, and Lower Pliocene Mao Formations. AI 
though not highly diverse, corbulid bivalves occur 
throughout the stratigraphie section. They are most 
abundant, however, in brackish-water and shallow-
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marine sediments, which are typical of Miocene de­
posits in the study area.
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BIOSTRATIGRAPHY AND PALEOECOLOGY

Within the study area (Text-fig. I), it is possible to 
trace changes in corbulid species distributions and in- 
traspecific variability in a number of stratigraphie sec­
tions that record the interplay of paleoenvironmenU 
time, and geography. Anderson (1994) documents in 
detail the relationship of corbulid species distributions 
and intraspecittc variability to paleoenvironmental
conditions in these sediments and those findings arc 
reviewed here. Distributions of the most common spe- 
cies, Corbula (Caryocorbula) sericea, Corbula (Both- 
rocorbula) viminea, Corbula (Varicorbula) sanctidorn* 
iniciy and Corbula (Panamicorbula) canae, track pa' 
leoenvironmental conditions, and represent migrations 
into and out of the study area over time rather than 
spéciation and extinction events (Anderson, 1994)-
Corbulid abundance and diversity reflect a preference 
for marginal-marine and shallow to intermediate ma­
rine habitats (<  100 m), which is compatible with hab­
itat distributions of living corbulids. This correspon­
dence o f  species distributions to p a l e o e n v i r o n m e n t a l

conditions causes a temporal pattern in species distri­
butions because pa leoenv ironm enta l c o n d i t i o n s

changed systematically through time in the study arca
(Saunders et al.,1986). In the study area, corbulids arc 
most abundant and diverse in Miocene marine sedi­
ments deposited primarily in shallow (approximately
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Text-figure 1.— Index map of areas investigated in the Cibao Valley, Dominican Republic (after Saunders et al., ID86).



C o r b u l i d  B i v a l v e s : A n d e r s o n 7

£1 Brackish

700
E e

E15 EE O8

8
600

500
CL Very

15
E o

E

%400
8

o
o

300

O

15
E 200

100

Rio Cana Section

Coral Communities
H Grass flats

OH Reefs In shallow,
clear water

ESU Reefs in deeper, more
turbid waters
(>10 - 20 m)

Environments

shallow marine
(< 30 m)

Marine (approximately 
30 to < 100 m)
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'n ^Ppendix I .

in *° intermediate depths (approximately 3 0 -
0 m), whereas corbulids are much less common and 

,verse in Pliocene sediments deposited in deeper ma- 
j ® ( >  lo o  ,n ) waters (Text Tigs. 2, 3; see Appendix  

for criteria used to construct these paleoenvironmen-
^  categories).

Slight differences in environmental preferences exist 
among Dominican Republic corbulid species. 
sericea is most abundant in brackish-water and shallow- 
marine to intermediate-marine deposits, although it is 
conspicuously absent from sediments deposited in 
grass-flat habitats such as the lower part of the Gurabo
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Text-figure 3.— Part o f  the Rio Gurabo section showing the stratigraphie distributions o f  Corbula species. Coral communities are based 
average linkage cluster analysis oí cora) assemblages from Budd et al. (1996). (Criteria used to distinguish environmental categories arc oiith*1 
in Appendix 1.

Formation in the Rio Cana section (Text-fig. 2; Ander­
son, 1994). Corbula viminea also occurs in brackish-
water and shallow-marine to intermediate-marine de­
posits in the study area, whereas C. sanctidominici oc­
curs primarily in shallow- to intermediate-marine sedi­

in
ments (Tcxt-figs. 2, 3). Corbula canae only occtJ,s 
brackish-water deposits of the Rio Cana section, 
were probably deposited in or near a mangrove swa 
(Text-iig. 2; Anderson, 1994). Corbula sericea a,ic  ̂
sanctidominici also occur in deeper marine se
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Text-ligure 4.— Plot ol first and second principle component 
seores (PCI and PC2) o f  light valves o f  Procedures
and results of (lie principal components analysis (PCA) are outlined 
,n Anderson (1994). PCI (explaining about 55 % of the variance) 
^presents size and size-correlated shape variability. PC2 (explaining 

äbout lb % o f  the variance) represents valve elongation, more elon­
gate valves have negative principle component scores. Criteria used 
0 distinguish environmental categories are outlined in Appendix 1.

S í '  A  *c Appendix 2for samples used for each category.

PC1: Size and Size-correlated Shape

Text-ligure 5.— Plot o f  PCI and PC2 of right valves of  
sericea from shallow-marine deposits o f  the Rio Cana and Rio Mao 
sections, where this species is locally abundant. Size and shape dif­
ferences are related to differences in bioclastie fabric. This plot 
shows a subset o f  data illustrated in Text-figure 4. See Appendix 2 
for samples used for each category. (After Anderson, 1994.)

ters (Saunders 1986; Bold, 1988), these sedi­
ments also are rich in irregular echinoids and massive 
reef corals (Saunders 1986) indicating a signif­
icant marine influence. Alternatively, the other brack- 

( ̂  100 m deep) that show evidence of downslope ish-water valves are from sediments with an unambig­
uous brackish-water signal. These sediments of the Rio 
Cana section are rich in brackish-water mollusks, in­
cluding beds (Sowerby, 1850) ( =

beds of Saunders /., 1986). This species is 
closely related to or is a subspecies of Anadara gran-

Movement, such as the top of the Rio Gurabo section 
(Text-fig. 3), the top of the Rio Yaque del Norte sec- 
tlon, and in the Cañada Zalaya section (Saunders et 

1986; Anderson, 1994).
Intraspecific variability in the two most abundant 

c°rbulid species, C. sericea and C. viminea, are also
related to paleoenvironmental factors.

dis (Broderip and Sowerby, 1829), a Recent species 
inhabiting intertidal mud banks bordering mangrove

shows continuous morphologic variability along a pa- swamps in the eastern Pacific (Maury, 1922; Olsson,
'^environm ental gradient of salinity, depth, and bio- 1932, 1961; Woodring, 1973; Saunders 1986).

Geographic variation related to bioclastie fabric also
can be discerned within C. from roughly con-

c^stic fabric (Text-iig. 4). The smallest and least elon- 
C. sericea valves are found in intermediate and

deeper marine deposits. Intermediate morphologies oc- temporaneous Miocene sediments ol the Rio Cana and
CUr in shallow-marine deposits, and larger (but not Rio Mao sections (Text-fig. 5; Anderson, 1994). Cor-
more elongate) valves generally occur in braekish-wa- bula sericea is larger and more elongate in the Rio 

deposits. A few valves categorized as “ brackish-
water" from the López section of the Rio Yaque del 
^°rte, however, do not lit this trend (triangles with 
legative values on the first principle component axis 
lpCl <  0| in Text-fig. 4). This anomaly is caused by 
(hlficulties in assigning these sediments to an environ­
mental category because of conflicting environmental 
"iterpretations based on different faunal components. 
pyen though the ostracode and foraminifera! faunas ol

Cana section, where it occurs mainly in silts with bio- 
clasts concentrated in lenses. In the Rio Mao section, 
C. sericea is smaller and less elongate, and occurs in 
lenticular beds rich in bioclasts with a silty matrix.

Variation in C. viminea shows a morphologic cline 
from west to east in contemporaneous sediments, with 
variability related to sediment type and bioclastie fab­
ric (Text-iig. 6; Table I; Anderson, 1994). 
minea is relatively small in the west (Rio Cana section.

López section indicate deposition in brackish wa- where it occurs in pebbly shell beds), whereas to the
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(Rio Cana to Rio Mao section). Geographic variation is apparently related to differences in sediment type among sections (see Table I)- 
Appendix 2 for samples used for each category. (After Anderson, 1994.)

east (Rio Gurabo and Rio Mao sections, where it oc­
curs in lenticular-, burrow-, or lens-shaped shell con­
centrations within silts) it becomes progressively 
larger. Valves from the Rio Yaque del Norte section 
are from older deposits o f  the Baitoa Formation and 
do not follow this trend. Morphological differences 
among the four sediment-type/bioclastic-fabric cate­
gories are significant using the nonparametric Krus- 
kal-Wallis analysis of variance (H = I0 3 ,  d f= 3 , p <  
0.005).

In summary, both abundance of particular corbuli 
species within their stratigraphie ranges and total ran8 
es within stratigraphie sections are controlled by Pa' 
leoenvironmental factors. In addition, intraspeci*lC 
morphologic variability in C. and C. oil
corresponds strongly with specilic p a l e o e n v i r o n m e *11 
conditions. Although aspects of intraspecific v a r i a b i

• . « j-n#
ity in both species are related to bioclastie fabric, 1 
phonomie processes do not control the m o r p h o l^ ß 1 
variability observed (Anderson, 1994). M o r p h o lo g 1
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Table 1.— Corbula viminea valves from various sediment types 
'0r each stratigraphie section. Sediment type categories are based on 
descriptions in Saunders et al.(1986) and on personal observation. 
Categories are: I) silts with bioclasts in lenticular beds or lenses, 2) 
silts with bioclasts filling burrows, 3) silts with mollusks dispersed 
,n matrix, 4) silty sands with bioclasts dispersed or concentrated. 
Samples used are listed in Appendix 2.

section

snt type

/ 2 3 4

Cana 14 0 98 0
Curabo 88 11 0 0
Mao 44 0 0 0
•aque1
1 *T\

0 0 8 15

’ ^  v u i  v u " )  m i l i i  l i l i a  ^ u l i i u i i  w i l l

ecause sediment type was unknown.

change within these species over time is relatively mi- 
n°r or is a side effect oí systematic changes in envi­
ronmental conditions.

BIOGEOGRAPHY

in tropical America (including the Caribbean Sea, 
Astern Pacific Ocean, and western Atlantic Ocean), 
Miocene to Recent corbulid faunas are nearly identical 
dt the subgenus level, except for a few apparently en-

rnic  ̂ low-diversity taxa. Widespread and abundant 
subgenera include Varicorbula Grant and Gale, 1931 
Notocorbula Iredale, 1930 of some authors) and Car­
yocorbula Gardner, 1926, and to a lesser extent 
r°corbula Gabb, 1873a and Olsson and
Harbison, 1953. Endemic subgenera typically inhabit 
the Recent Panam i c-Pacific province and include Ser­
racorbula Olsson, 1961 and Tenuicorbula Olsson, 
^32 (also found in the Tertiary of Peru, Venezuela, 
l! lenidad). PanamicorbulaPilsbry, 1932 was lirst
escribed from the Recent Panamic-Pacific province, 

also is reported from the Miocene of the Pacific 
c°ast o f  Costa Rica (Punta Judas; Seyfried et al.,

Miocene Cercado Formation of the Domin- 
,can Republic (Anderson, 1991, 1994), and the Plio-
Cene r  Enfer and Springvale Formations of Trinidad 
(see p. 19).

Dominican corbulid species show affinities to a 
, L,rnber of other Miocene to Pleistocene faunas. ThePi •

,()i'ene Bowden Formation of Jamaica shares two 
facies with the Dominican fauna. 
r*d C. sericea, and contains a species of Varicorbula, 
()fbula ( Varicorbula) heterogena Guppy (in Dali, 

l89S), that is morphologically very similar to ( ’. sanc- 
ldoniinici. Corbula viminea and also are

^Ported from Neogene deposits of the Limón Basin, 
°sta Rica (Dali, 1898; Olsson, 1922). In addition, the 

() lowing units all contain a number of corbulid spe-

Miocene and Pliocene sediments of Trinidad (includ­
ing the Manzanilla, Springvale, VEnfer Formations; 
Maury, 1925; Jung, 1969), the Miocene Gatun For­
mation of Panama (Woodring, 1982), Upper Miocene 
Santa Rosa beds o f  Veracruz, M exico (Perrillia t 
11984], who assigns these beds to the Agueguexquite 
Formation; E. Vokes 119891 states, however, that this 
formation only occurs farther north, near Coatzacoal- 
cos, and is Pliocene), and Miocene to Pleistocene sed­
iments of Florida (Dali, 1898; Gardner, 1928; Olsson 
and Harbison, 1953).

ABBREVIATIONS OF REPOSITORY
INSTITUTIONS

The following abbreviations for repository institu­
tions are used in this paper:

ANSP: Academy of Natural Sciences, Philadelphia,
PA, U.S.A.
Instituto de Geología, Ciudad Universitaria 
de México, D.F., México 

BMNH: The Natural History Museum, London, En­
gland, U.K. (British Museum, Natural His­
tory)

NMB: Naturhistorisches Museum Basel, Switzer­
land
Paleontological Research Institution, Ithaca, 
NY, U.S.A.

1GM:

PR1:

TU: Tulane University, New Orleans, LA, U.S.A.
USNM: United States National Museum of Natural

History, Washington, DC, U.S.A.
Museum of Geology, University of Wiscon- 
sin-Madison, Madison, WÍ, U.S.A.

UW:

SYSTEMATIC PALEONTOLOGY

In t r o d u c t i o n

All species described here are assigned to the genus 
Corbu!a\ other supraspecific taxa are considered sub- 
genera, following Vaught (1989). All subgenera share 
the same basic hinge structure and differ primarily in 
shape, ornamentation, and the degree of disparity in 
size, shape, and ornamentation of the left and right 
valves. A majority of species described here are abun­
dant enough to incorporate intraspecific variation into 
interpretations of species boundaries (see also Ander­
son, 1991, 1994 for quantitative treatments). Variabil­
ity is considered intraspecific if it can be related to 
size differences (presumably ontogenetic) and/or to 
changes in paleoenvironmental conditions. In compar­
ison to this approach, the taxonomy of living corbulids 
has been more typological because taxonomic and sys­
tematic studies have not incorporated potential phe­
notypic variation caused by ontogenetic, environmen­

t s  with strong affinities to Dominican corbulids: tai, or geogiaphic factois.
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Only forms considered identical to described species 
are listed in the synonymy. A question mark (?) before 
an item in a synonymy indicates that material was in­
sufficient to confirm conspecific status. The abbrevia­
tion “ sp.” indicates that the described species could 
be identified to the subgenus but not to the specific 
level. Diagnoses are used both for species and for su­
praspecific categories and indicate the diagnostic fea­
tures of a particular taxon. Descriptions are used for 
species only, and outline overall species morphology. 
The Remarks section provides information on the par­
ticular taxon described, and may include a taxonomic 
discussion, taphonomic and paleoenvironmental infor­
mation, and geologic and geographic ranges (ranges 
for supraspecific taxa only). The Comparisons section 
outlines differences between the species being de­
scribed and morphologically similar species. Detailed 
locality information for Dominican Republic samples 
is listed in the Occurrence section, whereas the Dis­
tribution section is a more general statement of a spe­
cies’ geographic and stratigraphie distribution inside 
and outside the Dominican Republic. A question mark 
(?) after a formation indicates that synonymy is un­
certain.

SYSTEMATICS 
Family CORBULIDAE Lamarck, 1818

Diagnosis.— Small- to moderate-sized sturdy shells 
(length typically 2 cm or less), inequilateral, and gen­
erally strongly inflated. Slightly to strongly inequival- 
ved in size and shape; left valves smaller than right 
valves. Fiinge simple with anterior cardinal tooth in 
right valve and socket in left valve. Resilifer present 
behind hinge; typically a projecting chondrophore in 
left valve that corresponds to socket-like resilifer in 
right valve. Palliai sinus small to obsolete. (See H. 
Vokes, 1945; Moore, 1969.)

Subfamily CORBULINAE Lamarck, 1818

Diagnosis.— Left valve typically slightly smaller 
than right valve. Chondrophore in left valve present in 
most species, fitting into socket-like resilifer in right 
valve. Posterior typically rostrate. (See H. Vokes, 
1945; Moore, 1969.)

Genus CORBULA Bruguière, 1797

Corbula Bruguière, 1797, pi. 230.
Corbula Lamarck, 1799, p. 89.

Aloidis Megerle von Miihlfeldt, 1811, p. 67.

Type species.— Corbula Lamarck, I KO I; by
subsequent designation, Schmidt (1818); Recent, Sen­
egal.

Diagnosis.— Shell sturdy, moderately inflated, ine­

quilateral and inequivalved; left valve sm< filer. Shells 
smooth to concentrically ribbed. Hinge with cardinal 
tooth in right valve and cardinal socket in left valve. 
In type species, socket-like resilifer present behind 
dentition in both valves; in most species, however, left 
valve with chondrophore and right valve with socket-  
like resilifer. (See H. Vokes, 1945.)

Remarks.— The generic name Corbula was first 
used in Bruguière (1797) in a plate title, and the n a m e  

is generally credited to him, although he did not de- 
scribe the genus. Lamarck (1799) first described Cor­
bula but did not specify a type. Schmidt (1818) sub­
sequently designated Corbula sulcata as type ( s e e  

Stewart, 1930). Aloidis Megerle von Miihlfeldt (181 D
is a synonym of Corbula(H. Vokes, 1945, 1980). Un­
like most other members of the genus, the type species, 
Corbula (Corbula) sulcata,has no chondrophore m
the left valve; the resilium instead is received in a 
socket-like resilifer behind the cardinal socket.

Geologic range of the genus is Cretaceous to Recent 
(Moore, 1969). The genus is found worldwide in trop' 
ical to temperate waters that range from marine to 
brackish salinities (Boss, 1982). Some species are tol' 
erant of waters low in dissolved oxygen (Lewy and
Samtleben, 1979).

Subgenus BOTHROCORBULA Gabb, 1873a

Bothrocorbula Gabb, 1873a, p. 274, pi, IO, figs. 3, 3a.

Type species.—  Corbula Guppy, 1866b; 6Y
monotypy. Pliocene, Bowden Formation, Jamaica.

Diagnosis.— wShcll moderately large and thickened- 
Valves subequal, with coarse concentric ribs and hn 
radial striations. Characteristic deep lunular d e p r e s s i o n  

in front of umbos. Right valve hinge with cardina  
tooth in front of socket-like resilifer. Left valve hingc 
with cardinal socket in front of chondrophore. ($ee 
Gabb, 1873a; Gardner, 1926; II. Vokes, 1945.)

Remarks. —This subgenus ranges from Miocene t() 
Pleistocene in Florida, the West Indies, and eastet 
Central America (see p. 13-14). It is found in sedi 
ments deposited in shallow-marine and m arg ina l - 111'1 
rine waters. The Miocene-to-Recent taxon
bula Olsson, 1932 closely resembles B o t h r o c o r b u l a

but lacks a lunular pit.

Corbula (Bothrocorbula) viminea Guppy, 1866
Plate I, figures 1- 8, IO, II ,  13, 14

1922Corbula viminea( iuppy, 1 86bb, p. 293, pi. IX. (ip. I I; O l s s o n ,

p. 270, pi. 28, fig. 25.
_  23-̂

Corbula {Bothrocorbula) viminea Guppy. Maury, 1917, P* ‘
234, pi. 39, figs. 20, 21; 1925, p. 108-109, pi. 19. fig. I(,; 
bry. 1922, p. 428; Wondring, 1925, p. 189 190, pi. 2b. ,igSfi ,s 
8; Ramirez, 1950, p. 38 39, pi. 7, lig. 9; Anderson, 1994, "P
2 .1 -2 .4 .
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Diagnosis.— Species characterized hy relatively 
large size, prominent lunule, thick valves, coarse con­
centric ribs, fine radial striations, evenly rounded an­
terior margin, and evenly rounded to slightly sinuous 
yentral margin.

Description.— Valves moderately large, subequal in 
si£e and shape. Righi valve slightly larger than left, 
°nly overlapping left ventrally. Valve thickness widely 
variable, although variability in part preservational be­
cause valve inner layers tend to slough off. Valves 
elongate-ovate with rostrum and arcuate keel. On some 
valves, posterior slope has midline depression parallel 
t° keel. Continuous variation seen in expression of ros­
eum and ventral margin, ranging from subdued ros- 
rum and evenly rounded ventral margin, to short pos­

teriorly-pointing rostrum and evenly rounded ventral 
Margin, to short ventrally-pointing rostrum and gently 
s,nuous ventral margin (concave just anterior of ros- 

um). Valve ornamented with coarse concentric ribs 
at die out before reaching keel. Fine concentric and 

r^dial striations superimposed on coarse ribs, and es­
pecially visible between ribs. Posterior slope and ne- 
Pionic shell with line concentric striations, but lacking 
radial and coarse concentric ribs.

Both valves with deep lunule anterior of umbo. Lu- 
111 c larger and deeper in left valve, encompassing en- 
lre hinge plate. Right valve hinge with large, trian- 

ar, hooked-shaped, cardinal tooth and posterior 
°cket-like, broadly-open resilifer. Broad short ridge 

^cscends from resilifer roof and extends across part ol 
j nge plate. Hinge plate surface depressed at resilifer. 

cfi valve hinge with deep, triangular, hook-shaped 
nte,ï ° r socket and broad posterior chondrophore.

ngc plate strongly sinuous resulting in obliquely- 
r,cnted cardinal socket. Dorsal surface of chondrop- 
)îe with anterior and posterior ridges separated by 

^'dline trough. Posterior ridge more prominent and 
denticle. Adductor muscle scars relatively large 

^  thickened; posterior scar circular, anterior scar
Pa l l i a i  s i n u s  o b s o l e t e

Type M aterial.— Syn types: B M NII 64088 (left 
^vc), BMNII 64099 (righi valve). Right valve lig-II In, I i °

ar y GuPPy (1866b, PI. 18, lig. I I )  Both valves
re figured here (PI. I. ligs. 3, 6).

ype locality. - “ Miocene" ( Bowden Formation,
I J ^ n e ) ,  Jamaica. The type locality is here restricted 
c type locality of Bowden Formation (Plio-
, Bowden, Parish of St. Thomas, Jamaica (fide II. 
^Okes, | 9 89)

U\a l a — M easured and/or figured specimens:
l4 l G 14103. 14104. 14105. 14106, 14107, 14 108.
t 141 10. Other specimens (over 600 valves) arc

ai°ged h y  locality, which arc listed in the Occul­
t e  section

Table 2.— Measurements of Co
Figures are in mm.

valve length height width

BMNH 64088: syntype (PI. 1, lig.
3) right 19.1 13.9 6.3

BMNH 64099: syntype (PI. 1, fig. 
6) left 15.1 10.3 5.0

IJSNM 1 15648: (figured by 
Woodring, 1925) right 17.5 12.0 4.8

PRI 919: (figured by Maury,
1917) left 14.0 9.6 4.1

PR I 919: (figured by Maury, 
1917) right 15.5 10.6 4.8

NMB G 14103: (PI. I, fig. 14); 
NMB locality 16923 left 15.9 1 1.8 4.9

NMB G 14104: (PI. 1, fig. 13); 
NMB locality 16923 right 17.4 12.3 6.0

NMB G 14105: (PI. 1, fig. 1 1); 
NMB locality 15900 left 15.3 11.3 5.4

NMB G 14106: (PI. I, fig. 10); 
NMB locality 15900 right 16.3 1 1.5 6.0

NMB G 14107: (PI. 1, fig. 8); TU 
locality 1230

mr
left 14.1 9.7 5.0

NMB G 14108: (PI. 1. fig. 7); TU 
locality 1230 right 14.2 9.9 5.2

NMB G 14109: (PI. I. figs. 2, 5): 
TU locality 1364 left 13.3 9.3 u> 00

NMB G 141 10: (PI. 1, figs. 1. 4); 
TU locality 1364 right 14.0 9.7 4.8

Remarks.— This is a common species in upper Mio­
cene shallow-marine and brackish-water deposits of 
the Rio Cana, Rio Gurabo, Rio Mao, Rio Yaque del 
Norte, and Rio Amina sections. It is typically found 
in silty shell beds or thin shell-rich stringers interbed­
ded with silts. This species also is found in bioclast- 
rich sediment filling burrows, scattered in silts, and in 
pebbly and conglomeratic layers. Woodring (1925) 
states that Dominican forms of C. viminea are smaller 
and slightly more elongate than Jamaican forms.

Comparison.—  Corbula
Dali, 1898, a Pleistocene species from the Caloosa- 
hatchee and Bermont formations of southern Florida 
(Anderson, unpublished data), shows some morpho­
logic overlap with C. viminea. tends
to be slightly larger and has a more evenly rounded 
anterior margin than C. wilcoxii. The valve margin ol 
C wilcoxii typically is flattened into a short horizontal 
ledge anterior of the beak, resulting in a projecting 
anterior. Although the two species typically are dis­
tinct, intermediate forms can be found in both species.

Corbula {Bothrocorbula) synarmost.es Dali, 1898 ol 
the Miocene Chipóla Formation ol Florida is smaller 
and has a much smaller lunule than C. 
bula {Bothrocorbula) radiatula Dali, 1898 of the Mio­
cene Oak Grove Formation of Florida is also smaller
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than C. viminea,has a reduced lunule, and more pro­
nounced radial ornament.

Occurrence.— This species was collected from the 
following areas (see Saunders et al., 1986 for locality 
information):

Rio Cana: Cercado Formation: TU 1230, and NMB 
16835, 16836, 16837, 16838, 16839, 16844, 16857, 
16988, 16989, 16993, 17005. Lower Gurabo Forma­
tion: NMB 16831, 16832, 16833, 16820. Upper Gur­
abo Formation: TU 1354, and NMB 16817—16819, 
16824. Mao Formation (Mao Adentro Limestone 
Member): NMB 16873.

Rio Gurabo: Cercado Formation: I'M 1359, 1373, 
1377, 1419, and NMB 15896, 15900, 15901, 15903, 
15904, 15906, 15907, 15908, 15910. Lower Gurabo 
Formation: TU 1297, 1298, and NMB 15876, 15878,
15882, 15887.

Rio Mao: Cercado Formation: TU 1294, and NMB 
16913 (all correspond to M aury’s Bluff 3); NMB 
16915, 16917, 16918, 16923, 16924, 16926, 16927, 
16928 (all Arroyo Bajón); NMB 16914, 16930, 16932 
(all M aury’s Bluff 2).

Rio Amina: Gurabo Formation: TU 1412.
Rio Yaque del Norte: Baitoa Formation: TU 1226, 

1363, 1364, and NMB 16935, 16936, 16938, 17286, 
17288, 17289 (all López section). Unnamed forma­
tion: TU 1445 (Angostura).

Distribution.— Upper Lower to lower Middle Mio­
cene Baitoa, Upper Miocene Cercado, Upper Miocene 
to Lower Pliocene Gurabo, and Lower Pliocene Mao 
Formations, Dominican Republic; Miocene Thomonde 
and Las Canobas Formations (?), Haiti (see Guppy, 
1876; Woodring et al., 1924; Woodring, 1925); Plio­
cene Bowden Formation, Jamaica; Pliocene Rio Ban­
ano Formation, Costa Rica.

Subgenus CARYOCORBULA Gardner, 1926

Caryocorbula Gardner, 1926, p. 46.

Type species.—  Corbula aLea, 1833, by
original designation . M iddle Eocene (C laiborn ian  
Stage) of Alabama.

Diagnosis.— Small- to moderately-sized, moderate­
ly thickened valves. Left valve slightly smaller than 
right. Shells typically elongate, with posterior keel and 
rostrum. Valves with moderately coarse concentric 
ribs; some also with fine radial striations. Right valve 
hinge with anterior cardinal tooth and posterior socket­
like resilifer. Left valve hinge with anterior cardinal 
socket and posterior chondrophore. (See Gardner, 
1926.)

Remarks.—  Caryocorbula includes most American
species assigned to CuneocorbulaCossmann, 1886 by
a number of authors (e.g., Dali, 1898; Maury, 1917).

Its geologic range is Eocene to Recent in North and 
South America and East Asia (Moore, 1969). 
acorbula species inhabit shallow-marine to marginal- 
marine environments.

Corbula (Caryocorbula) dominicensis Gabb, 1873b 
Plate 1, figures 9, 12; Plate 2, figures I, 2, 4, 5

Corbula dominicensis Gabb, 1873b, p. 247; Pilsbry, 1922, p. 427, 
pi. 46, figs. 12, 13.

? Corbula (Cuneocorbula) dominicensis Gabb. Maury, 1917, p. 232,
pi. 39, figs. 14, 15.

D iagnosis .— Species charac terized  by e l o n g a t e
shape and sculpture of concentric, c l o s e l y - s p a c e d ,

moderately coarse ribs and no radial striations. Also 
distinguished from other Dominican corbulids by rel­
atively uninflated valves, moderately thickened shelf
and large size.

Description.— Right and left valves subequal in size 
and shape; right valve slightly larger than lelt. Umbos 
slightly anterior of valve midline. Greatest convexhy 
of ventral margin anterior of umbo in left valve bia 
even with or anterior of umbo in right valve. Valves 
not strongly inflated and shells not greatly t h i c k e n e d -  

Sculpture consists of concentric, closely-spaced, flat' 
topped ribs with steep dorsal and more gradual ventre 
slopes. Ribs do not split and double towards posterai 
keel as described by Pilsbry (1922). Radial scu lp ta0 
absent. Nepionic shell somewhat distinct, with veiy 
line concentric ribs. Posterior region of valve wit 
sharp arcuate keel and small rostrum. Left valve hinge 
with anterior, large, triangular socket that opens ven- 
trally. Broad chondrophore posterior of cardinal sock' 
et, continuous with dorsal margin, and with midh,ie 
cleft. Right valve hinge with anterior, large, hook 
shaped, triangular cardinal tooth. Widely open socke 
like resilifer present posterior of cardinal tooth. Long 
furrows for reception of left valve located anterior an 
posterior of, and continuous with, right valve hinge- 
Adductor muscle scars large and thickened; poster*0 
scar circular, anterior scar ovate. Very small palliai sl 
nus present. ,

Type Material.— Lectotype: ANSP 2 6 9 1 (articulate1
shell). Specimens figured by Pilsbry (1922, p.
46, figs. 12, 13), who designated the lectotype, whi° 
is now lost (G. Rosenberg, pers. comm., 1993).

Type locality.— None designated. It is here destg
nated as NMB 17281: Baitoa Formation (upper L o^e 
to lower Middle Miocene), López section, Rio YaQu 
del Norte, Dominican Republic.

M aterial.— M easured and/or figured specimen 
NMB G 141 11, 141 12, 141 13. Other specimens 
right valves, two left valves, three articulated she j

)

* 1 i w
.    T       _

cataloged by locality, which are listed in the Oe°a
rence section.
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Table 3.— Measurements of Corbula (Caryocorbula) dominicen
SlSt Figures are in mm.

specimen

ANSP 2 6 9 1: lectotype (figured 
by Pilsbry, 1922)

FRl 29033: (figured by Maury, 
1C)17; refigured in PI. 2, fig. 3) 

PRl 29033: (figured by Maury, 
1917; refigured in PI. 2, fig. 6) 

NMB G 14112: (PI. 2, figs. 2,
5); TU locality 1226 

NmB G 14113: (PI. 2, figs. I,
4); TU locality 1226 

NMB g  14111: (PI. I, figs. 9,
12); NMB locality 17281

valve length height width

articulated 14.6 9.0 6.0'

left 13.4 8.6 3.3

right 12.6 8.6 3.2

left 13.6 8.2 3.1

right 14.2 9.0 4.0

articulated 15.3 9.2 6.9'
diaineter o f  articulated shell.

See Table 3.M easurem ents.
Remarks.— This is a rare species found in conglom­

e r e s  or conglomeratic lenses containing mollusks. In 
J is study, it was found only in the upper Lower to 
ewer Middle Miocene Baitoa Formation of the Rio 
äque del Norte section (see Saunders et al., 1986). 
aui y ( *917), however, reports C. dominicensis from 

upper Miocene Cercado Formation of the Rio Cana 
ect¡on (Zone H of the Rio Cana at Caimito; équiva­

u t  to TU 1230 I Saunders et 1986; H. Vokes, 
”9]). M aury’s specimens (refigured in PI. 2, figs. 3, 
differ from the Baitoa Formation specimens in sev- 

ways. M aury’s specimens are smaller, less elon- 
§ate, have a more centrally located umbo, more strong- 

tlIcuate keel, larger posterior slope, and coarser con- 
Centiic ribs. Smaller specimens from the Baitoa For­
mation closely resemble Maury's specimens, but with 

e limited material available, it was not possible to
unite or separate the specimens from the two forma­
tons.

Comparison.— Corbula (Caryocorbula) democracia
* Hodson, in Hodson and Hodson, 1931, from the 
looene of Falcon, Venezuela is much larger (holo- 
Pe length is 22.5 mm), is less elongate, has a more 

onvex ventral margin, and has coarser concentric ribs
than c. dominicensis. Corbula (Caryocorbula) pren-
p Uta Olsson, 1964 of the lower and middle Gatun 

rmation (Upper Miocene) of Panama and the Upper 
ocene Angostura Formation of Ecuador is about the 

^  s 1 Zc as C. dominicensis but is more strongly ros-
o e tbc rostrum located in a more dorsal position 

me posterior margin, and has a more strongly ar- 
e keel, giving the rostrum a twisted appearance. 

r ula {Caryocorbula) do
L ri’^iat, 1984 from the Upper Miocene Santa Rosa
bed*> Vera
flîOOf y .  .
Hot man C. dominicensis s. s., and probably is

a subspecies of C. dominicensis.

cuat
Co 
P

icruz, Mexico more closely resembles C. de-

Occurrence.— This species was collected from the 
following areas (see Saunders 1986 for locality
information):

Rio Yaque del Norte: Baitoa Formation: TU 1226. 
and NMB 17281, 17283.

Distribution.— Upper Lower to lower Middle Mio­
cene Baitoa, Upper Miocene Cercado (?) Formations, 
Dominican Republic.

Corbula (Caryocorbula) sericea Dali, 1898
Plate 2, figures 7-21

Corbula lavaleanaOrbigny. Gabb, 1873b, p. 247; 1881, p. 371.
Corbula (Corbula) sericea Dali. 1898, p. 848-849; 1900, pi. 36. fig.

8; Woodring, 1925, p. 186-187, pi. 25, figs 19-22.
Corbula (Cuneocorbula) cercadica Maury, 1917, p. 232-233 , pi.

39, figs. 16, 17.
Corbula (Cuneocorbula)caimitica Maury, 1917, p. 233, pi. 39, figs.

18, 19.
Corbula sericea Dali. Pilsbry, 1922, p. 427.
Corbula (Caryocorbula) cercadica Maury. Anderson, 1994, figs.

1.1-1.5.

Diagnosis.— Species characterized by small, inflat­
ed, elongate-ovate to subtriangular valves with rela­
tively fine, closely and evenly spaced concentric ribs, 
and very fine radial striations.

Description.— Shells small to moderately sized; 
moderately inflated. Valves thin to relatively thick, 
variability in part preservational. Left and right valves 
subequal in size and shape; right valve larger and 
slightly less elongate than left. Umbo at or slightly 
anterior of valve midline. Keel nearly straight to ar­
cuate. Valve shape varies from triangular to elongate 
ovate; elongate valves more rostrate. Ornament of 
closely spaced concentric ribs. Fine radial ribs present 
but variably expressed. Radial striations present, bead­
ed under magnification.

Right valve hinge with anterior, large, triangular, 
hook-shaped, cardinal tooth, and posterior, large, wide­
ly open, socket-like resilifer. Ridge bisects roof of re­
silifer, as in C. viminea.Long furrow present on either 
side of right valve hinge for reception of left valve's 
thickened dorsal margin. Posterior furrow continuous 
with resilifer. Left valve hinge with anterior, large, tri­
angular, cardinal socket and broad posterior chondrop­
hore. Anterior half o chondrophore’s dorsal surface 
concave, posterior half convex. Small denticle present 
at posterior edge of chondrophore. Adductor muscle 
scars slightly thickened. Posterior scar circular; ante­
rior scar ovate. Palliai sinus small to obsolete.

Type Material.— Lectotype: USNM 135655 (right
valve). Lectotype designated by Woodring (1925). 
Specimen figured by Dali (1900, PI. 36, fig. 8) and 
Woodring (1925, PI. 25, figs. 19, 20), and refigured 
here (PI. 2, fig. 7).

Type locality.— USGS locality 2692: track ballast



16 B u l l e t i n  351

Table 4.— Measurements of Corbula (Caryocorbula) sericea. 
Figures are in mm.

specimen valve length height width

USNM  135655: lectotype (PI. 2, 
fig- 7) right 5.3 4.0 2.0

PRI 29035': (figured by Maury, 
1917; refigured in PI. 2, fig. 9) left 5.6 3.9 2.0

PRI 29035': (figured by Maury, 
1917; refigured in PI. 2, fig. 8) right 6.6 4.6 2.3

NMB G 14114: (PI. 2, fig. 17); 
NMB locality 16928 left 5.6 4.0 1.8

NMB G 141 15: (PI. 2, fig. 16); 
NMB locality 16928 right 6.1 4.5 2.1

NMB G 141 16: (PI. 2, fig. 19); 
NMB locality 15869 left 4.2 2.9 1.4

NMB G 141 17: (PI. 2, fig. 18); 
NMB locality 15869 right 4.9 3.2 1.6

NMB G 14118: (PI. 2, figs. 1 1, 
15); NMB locality 16848 left 7.5 4.7 2.4

NMB G 14119: (PI. 2, figs. 10, 
14); NMB locality 16848 right 7.0 5.0 3.0

NMB G 14120: (PI. 2, fig. 13); 
NMB locality 16855 left 7.1 4.6 2.3

NMB G 14121: (PI. 2, fig. 12); 
NMB locality 16855 right 8.1 4.8 2.7

NMB G 14122: (PI. 2, fig. 21); 
TU locality 1227A left 5.6 3.9 2.0

NMB G 14123: (PI. 2, fig. 20); 
TU locality 1227A right 6.0 4.2 2.3

1 Mislabeled as cotypes (syntypes) of Corbula (Cuneocorbula) caim- 
itica but are Corbula (Cuneocorbula) cercadica illustrated in pi. 39, 
figs. 16, 17 of Maury 1917). The syntypes o f  
bula) caimiticaare apparently lost (W. Allmon, pers. comm., 1994).

for railroad 1.5 miles west oí Limón, Costa Rica. The 
source of the aggregate is USGS locality 2694:
Limón Reef (=  Moin Formation, Pliocene).

M aterial.— M easured and/or figured specimens: 
NMB G 141 14, 14115, 141 16, 141 17, 14118, 14119, 
14120, 14121, 14122, 14123. Additional material: UW 
1863/25, 1863/26. Other specimens (thousands of 
valves) are cataloged by locality, which are listed in 
the Occurrence section.

Measurements.— wSee Table 4.
Remarks.— This species is locally abundant in Up­

per Miocene shallow-marine (<  30 m) and brackish- 
water deposits of the Rio Cana, Rio Gurabo and Rio 
Mao sections. It also occurs in Miocene and Pliocene 
intermediate and deeper marine (>  30 to + 100 m ) 
sediments of the Rio Cana, Rio Gurabo, Cañada Za- 
laya, Rio Amina, Rio Verde, and Rio Yaque del Norte 
sections. Corbula sericea is found in a variety of sed­
iment types in the study area although it predominantly 
occurs scattered in silts and in shell beds with a silty 
matrix.

Corbula sericea is morphologically variable, al­
though most shape variation is highly correlated with 
size. Size and size-correlated shape, in turn, are con­

tinuous and are closely related to p a le o e n v ir o n m e n t a l
conditions (Anderson, 1994). Specimens from very 
shallow marine deposits of the Rio Mao have a sub- 
triangular valve outline (PI. 2, figs. 16, 17). Average 
height to length ratio (H:L) is 0.72 (all height to length 
ratios lor C. sericea reported here are based on data 
from Anderson, 1994). The ventral margin of these 
forms is directed upward at a slight angle in both di­
rections from the midline. There is no invagination of 
the ventral margin in association with the keel or ros­
trum. The rostrum is very subdued to nearly absent 
and is directed downward. Most forms have an evenly 
rounded dorsal margin, although in some, the umbo is 
somewhat set off and projecting.

Specimens from very shallow marine sediments of
the Rio Cana section (PI. 2, figs. 12, 13) tend to he 
larger and more elongate (average H:L = 0.63) than 
those of the Rio Mao section. In addition, the rostrum 
in Rio Cana specimens is located in a more dorsal 
position on the posterior margin, and it tends to point 
posteriorly rather than ventrally. As a result, valves 
have an ovate outline. Convexity of the keel varies, 
but most specimens have a slightly sinuous keel. The 
dorsoanterior slope is nearly straight, and the highest 
point of the valve is located more anteriorly than m 
the Rio Mao specimens.

Brackish water forms from the Rio Cana section (Ph 
2, figs. 10, II ,  14, 15) also are large, ovate, and elon­
gate (average H:L = 0.68), although not as elongus 
as valves from very shallow-marine deposits of the 
Rio Cana. In addition, the dorsoanterior slope is nK>m 
rounded than in very shallow-marine forms. The tos 
trum is moderately expressed to obsolete, and whe11

• 4 C

present, is directed ventral ly. The ventral margin 
strongly rounded, and the keel less sinuous than 11 
shallow-marine forms of the Rio Cana section.

Valves from intermediate and deeper marine 
posits of the Rio Gurabo, Rio Mao, Rio Cana, an 
Rio Yaque del Norte sections tend to be smaller tha' I ' l lthose of other paleoenvironments but are very sirm 1 
in shape to the Rio Mao specimens. For these deepe* 
water forms (PI. 2, ligs. 18, 19), I L L  is 0 .7 2  to 0» 
on average. Pliocene valves of deeper marine dep°s 
O f the Cañada Zalaya section (PI. 2, ligs. 2 0 ,  2 1 )  1,1
similar in both size and shape to other deeper wat^ 
forms, except that the ventral margin tends to be na 
ter.

Comparison.— Jung (1969) noted that srru 
ocorbulids of the Miocene and Pliocene ol Trim
were oversplit and considered _
Maury, 1912, and possibly C.
Maury, 1925 and C. claphnisMaury, 1925, to  be  
nior synonyms of C. helenae Maury, 1912. Alth°u^  
it is similar in s h a p e  to Rio Cana m o r p h o l o g i e s  ()
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sericea, C. helenae has a larger maximum size (up to 
13 mm long), is more elongate, is less inflated, can 
be more coarsely sculptured, can have more promi­
nent radial striations, and tends to have a more bul­
bous and projecting anterior. The species C. m a n z

illensis Maury, 1925 of the Miocene Manzanilla For­
mation of Trinidad is very small, has coarser ribs at 
c°mparable sizes, is strongly triangular, and less elon­
gate than C. sericea.

Corbula (Caryocorbula) oropendula Olsson, 1922 
bas coarser sculpture, has a straighter keel and more 
Ventrally located rostrum, is more elongate, and has ama (see Brown and Pilsbry, 191 1).
a niore strongly and evenly rounded ventral margin
man C. sericea. Corbula {Caryocorbula) oropendula

Rio Yaque del Norte: Baitoa Formation: TU 1226. 
Unnamed Formation: NMB 17273 (Arroyo López), 
NMB 17278 (Angostura). Gurabo Formation: TU 
1403, 1405, 1448, 1449 (La Barranca), TU 1206 
(Santiago).

Distribution.— Upper Lower to lower Middle Mio­
cene Baitoa, Upper Miocene Cercado, Upper Mio­
cene to Lower Pliocene Gurabo, and Lower Pliocene 
M ao F orm ations , D om in ican  R epublic ; P liocene  
Bowden Formation, Jamaica; Pliocene Moin Forma­
tion, Costa Rica; Miocene Gatun Formation (?), Pan-

(l°licha Woodring, 1982 is similar in shape to C. or- 
° Pendula bul has finer sculpture. 
bula) oropendula s tena Woodring (1982) is much
more rounded, tends to be smaller, and its rostrum 
Creates a more prominent notch in the ventral margin 
man seen in C. sericea.

Occurrence.— This species was collected from the 
following areas (see Saunders et al., 1986 for locality
^formation):

Rio Cana: Cercado Formation: TU 1230, and NMB 
l6838, 16839, 16841, 16843, 16844, 16845, 16846,
l6848, 16850, 16851, 16853, 16854, 16855, 16856,
jb986, 16987, 16988, 16989, 16990, 16993, 17001,
17003. Lower Gurabo Formation: NMB 16832. Up- 
Per Gurabo Formation: TU 1354, and NMB 16865,
!7009.

Rio Gurabo: Cercado Formation: TU 1277, 1419, 
und NMB 15900, 15904, 15910, 15911, 15912, 
J3925. Lower Gurabo Formation: TU 1211, 1215, 
' 278, and NMB 15842, 15846, 15854, 15860, 15863, 
j5864, 15869, 15871, 15873, 15882, 15936, 15937,
3941, 15944, 15945, 15947, 16808, 16809, 16810,
3836, 15835, 15952. Upper Gurabo Formation: TU 
2 | 0, and NMB 15933, 15935, 15939, 15964, 15966, 

'3969, 15805, 15804, 15814, 15815. Mao Formation: 
U 1352, and NMB 15822, 15827, 15832, 15833. 
Rio Mao: Cercado Formation: TU 1294, and NMB 

6912, 16913, 17269 (all correspond to Maury's 
“ toff 3 (1917)); NMB 16915, 16916, 16917, 16918,

6922, 16923, 16924, 16926, 16927, 16928 (all Ar-
,()^° Bajón); NMB 16914, 16929, 16930, 16931, 
6932 (all M aury’s Bluff 2); NMB 16802 (located 

en Bluff I and 2); TU 1293, and NMB 16910 
^1 Bluli i L and TU 1225 (down stream and up sec-
l0n from Bluff I).

Rio Amina: Gurabo Formation: TU 1219, 1411,
U l 2.

Cañada Zalaya: Gurabo Formation: TU 1227,
7a , 1453, 1453A.

Rio Verde: Gurabo Formation: TU 1250.

betwe

Subgenus JULIACORBULA
Olsson and Harbison, 1953

Juliacorbula Olsson and Harbison, 1953, p. 148-149.

Type species.—  Corbula Philippi, 1836
(=  Corbula cubaniana Orbigny, 1846; =
knoxiana Adams, 1852b); by original designation. 
Recent, West indies.

Diagnosis.— Shell small- to medium-sized, nearly 
equivalved. Subrectangular with strong keel and 
sharply truncated posterior. Well-defined escutcheon 
located behind beak. Hinge as in (See
Olsson and Harbison, 1953; Olsson, 1961.)

Remarks.—  Juliacorbula differs from
la in shape and in the presence of an escutcheon. The 
type species was originally designated as 
ana, which generally is agreed to be a junior syn­
onym of C. aequivalvis (see McLean, 1951; Weis- 
bord, 1964; Rios, 1975). The geologic range of 
liacorbula is Miocene to Recent in the West Indies, 
eastern Pacific, Central and South America, and Flor­
ida (Moore, 1969; Olsson and Harbison, 1953). M em­
bers of this group inhabit shallow-marine environ­
ments.

Corbula (Juliacorbula) fossilis Pilsbry, 1922
Plate 2, figures 22-26

Corbula contracta  Say. Gabb, 1873b, p. 247.
Corbula knoxiana fossilis  Pilsbry, 1922, p. 427, pi. 46, fig. 14. 
ICorbula {Cuneocorbula) cubaniana Orbigny. Maury, 1925, p.

103—104, pi. 20, ligs. 2 -4 .
'1 Juliacorbula aequivalvis  (Philippi). Jung. 1969. p. 4 1 0 -4 1  I, pi.

39, figs. 11—15.
Corbula (Juliacorbula) aequivalvis  Philippi. Perrilliat, 1984, p. 17,

pi. 16, figs. 1-4.

Diagnosis.— Species characterized by straight to 
slightly concave ventral margin, strongly angled pos­
terior margin, strong keel and rostrum, and subtrap-
ezoidal shape.

Description.— Valves relatively small, subtrapezo-
idal. and moderately inflated. Ventral margin flattened
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to slightly concave at midline. Dorsoanterior margin 
also slightly concave in front o f  umbo. Directly pos­
terior of beak, valve margin planar, gently sloping 
ventrally (sloping more steeply in left valves) to ros­
trum so that rostrum nearly as high as entire valve. 
Posterior of rostrum, valve margin nearly planar and 
vertical. Keel sharp and gently sinuous. Valve orna­
ment of relatively coarse ribs with steep dorsal and 
gentle ventral slopes. Faint radial striations present on 
umbo.

Right valve hinge with moderately projecting, tri­
angular, hook-shaped, cardinal tooth directly beneath 
beak. Posterior socket-like resilifer present beneath 
umbo. Hinge plate strongly sinuous, making resilifer 
nearly obsolete. Posterior o f  hinge, long L-shaped 
furrow present on right valve’s posterior margin for 
reception of left valve. Left valve hinge with large, 
triangular, cardinal socket beneath beak and posterior 
broad chondrophore. Dorsal surface of chondrophore 
with anterior, midline and posterior ridges; small den­
ticle present at end of posterior ridge. Adductor mus­
cle scars large and moderately thickened; anterior 
scar ovate, posterior scar circular. Palliai sinus ob­
solete.

Type Material.— H olotype: A N SP 2689 (right
valve). Figure by Pilsbry (1922, PI. 46, fig. 14) and 
refigured here (PI. 2, figs. 22, 23).

Type locality.— None designated. It is here desig­
nated as NMB 15914: Cercado Formation (Upper 
Miocene), Rio Gurabo, Dominican Republic.

Material.— Measured and/or figured specimens:
NMB G 14124, 14125.

Measurements.— See Table 5.
Remarks.— This rare species is found in shell-rich 

sediments with a silty matrix.
Comparison.— Species of Juliacorbula from the

Tertiary of Trinidad (Maury, 1925; Jung, 1969) are

Table 5.— Measurements o f  Corbula (Juliacorbula) fossilis. 
Figures are in mm.

specimen valve length height width

ANSP 2689: holotype (PI. 2, figs.
22, 23) right 8.7 6.1 2.7

ANSP uncat.: paratype (PI. 2, fig.
24) left 8.4 5.8 2.8

ANSP uncat.: paratype left 6.7 4.4 1.8
NMB G 14124: (PI. 2, fig. 26);

NMB locality 15914 right 5.7 4.1 1.6
NMB G 14125: (PI. 2, fig. 25);

NMB locality 16817 right 5.6 3.7 1.4
USNM  306431: (figured in Perril-

liat, 1984); IGM locality 285 1 left 8.7 6.8 2.2
PRI 870: (figured in Maury, 1925) left 6.2 4.3 1.9
PRI 871: (figured in Maury , 1925) right 7.4 5.1 2.3
PRI 872: (figured in Maury , 1925) right 7.9 6.0 2.7

very similar to the Dominican species, although the 
posterior slope is nearly vertical in the Trinidad spec­
imens and more oblique in Dominican forms. It is not 
possible at this time to determine whether this differ­
ence is of taxonomic significance because of the pau­
city of material. Corbula (Juliacorbula) scutata Gard­
ner, 1943 of the Florida Pleistocene is very similar to 
C. fossilis but has coarser ribs, a more arched and less 
sinuous keel, a less concave dorsoanterior margin, and  
can be more elongate. The Pleistocene to Recent C- 
aequivalvis Philippi, 1836 { — C. knoxiana C. B. Ad­
ams, — C. cubaniana Orbigny) may be a p e r a m o r p h ic
descendent of C. fossilis.Smaller specimens of C. cié'
quivalvis overlap in morphology with C. fossilis. Coi'-

#

bula aequivalvis differs from C. however in
attaining a larger size, having a more rounded ventra l
margin that shows its greatest convexity anterior of the

#
midline, not having a concave dorsoanterior margin» 
being more elongate, having a more sinuous keel, and 
tending to have finer ribs.

Occurrence.— This species was collected from the 
following areas (see Saunders et al., 1986 for locality 
information ):

Rio Cana: Upper Gurabo Formation: NMB 16817. 
Rio Gurabo: Cercado Formation: NMB 15914. 

D istribution .— Upper M iocene C ercado , Uppel 
Miocene to Lower Pliocene Gurabo Formations, Do­
minican Republic; Upper Miocene Santa Rosa beds, 
Veracruz, Mexico; Lower Pliocene Mela jo Clay Menu 
ber of the Springvale Formation(?), Pliocene Point 
Courbaril Sand and Clay Member of the l’Enfer b()p 
mation (?), Pliocene Matura Sand and Clay Membet 
of the Tai paro Formation (?), Trinidad.

Subgenus PANAMICORBULA Pilsbry, 1932

Panamicorbula Pilsbry, 1932, p. 105.

Type species.—  Potamomya Adams, 1852#
( — P. aequalis Adams, 1852a, Adams,
1852a, = Corbula macdonaldi Dali, 1912); by origin^
designation. Recent, Pacific Coast of Panama.

—Valves moderately large and inflate* ¿b
but relatively thin, not rostrate. Surface smooth or  wu

ahvery fine concentric ribs. Hinge of right valve 
anterior cardinal tooth and posterior s o c k e t - like i'cSI 1 Í 1lifer. Left valve hinge with anterior cardinal socket a*
posterior chondrophore. (Sec Pilsbry, 1932; H. Vokes» 
1945; Olsson, 1961.)

Remarks.— Contrary to the original d e s c r ip t io n ,
lateral teeth are present. What Pilsbry ( 1932) describe 
as long laterals in the right valve are actually buttress^ 
for grooves (hat receive the dorsal margin ol the 1° * 
valve (H. Vokes, 1945; Moore, 1969). Living 
anticorbula arc found in the Panamic Province (easte i

mosis.

i\0

n
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Pacific; Mazatlán to Peru) in brackish water (Pilsbry, 
•932; Olsson, 1961). The subgenus is reported as 
abundant but poorly preserved from Middle Miocene 
Sediments at Punta Judas, Pacilic Coast, Costa Rica 
(Seyfried et al., 1985). It is also present in IISNM 
collections (with U.S. Geological Survey locality num­
bers) of the Lower Pliocene P Enfer Formation (LJSGS 
21842, USGS 20433) and Lower Pliocene Springvale 
Formation (USGS 20421, USGS 21083, USGS 20423) 
°f  Trinidad.

Table 6.— Measurements of Corbula (Panamicorbula) canae. Fig
lires are in mm.

Corbula (Panamicorbula) canae, new species
Plate 3, figures I —IO

Corbula (Panamicorbula) a IT. C  inflata (C. B. Adams). Anderson,
•994, fig. 3.1.

Diagnosis.— Species characterized by roughly tri­
angular shape, thin valves, line concentric ribs, and left 
and right valves subequal in size and shape.

Description.— Valves relatively large (maximum 
•Cngth about 15 mm), inflated, and thin. Left and right 
vnlves subequal in size and shape; right valve slightly 
birgei*. Valve height shows positive allometry relative

specimen valve length height width

NMB G 14126: holotype (PI. 3, 
ligs. 1, 2); NMB locality
16845 articulated 14.4 11.8 9.6'

NMB Ci 14127: paratype (PI. 3, 
ligs. 6. 7); NMB locality 
16841 left 1 9 9 9.9 3.6

NMB G 14128: paratype (PI. 3, 
lig. 8); NMB locality 16841 left 13.5 10.4 4.3

NMB G 14129: paratype (PI. 3, 
tig. 5); NMB locality 16841 right 13.9 11.2 4.8

NMB G 14130: paratype (PI. 3, 
figs. 3, 4); NMB locality 
16841 right 12.4 10.2 3.4

NMB G 14131: (PI. 3, lig. 9); 
NMB locality 16841 left 8.3 7.0 2.3

NMB G 14132: (PI. 3, lig. 10);
NMB locality 16841 right 7.1 5.5 1.5

diameter of articulated shell.

Mea su re
Remarks.— Thi:

See Table 6.

anticorbula species and the first description of a Carib-
to valve length; larger valves more triangular, whereas bean This species is lestricted to the
StTialler valves more quadrate. Ventral margin most 
convex anterior of midline, whereas umbo located at 
^idline. Ventral margin of right valve rounded, of lelt 
vulve slightly sinuous. Valve ornament of very fine, 
c*°sely-spaced, concentric ribs. Radial ribs absent. Ar­
c a t e  keel and subtle rostrum present. Right valve 
binge with large, anterior, triangular, hook-shaped, car­
ina! tooth. Posterior, socket-like resilifer present be­

neath beak and opening ventrally. Elongate furrow 
Posent on both sides of right valve hinge for reception 

left valve. Left valve hinge with large, anterior, tri- 
ngular, cardinal socket and broad posterior chondro­

phora. Chondrophore continuous with valve margin 
and not strongly projecting. Low anterior, midline, and 
P°sterior ridges present on dorsal surface of chon- 

Phore. Adductor muscle scars large but not thick- 
ned. Posterior scar circular; anterior scar ovate. Palliai

s*nus obsolete.
E t y m o l o g y  o f name,— Name after Rio Cana.

Type Material.— Holotype: NMB G 14126 (articu- 
ated shell). Figured in Plate 3, figures I, 2.

T y p e  lo c a lity .—
bJpper Miocene), Rio Cana, Dominican Republic, 
aratypes are from NMB 16841, a nearby locality in 
e same lithologie unit.

Material. —M easured and/or figured specimens:
g  14126, 14127, 14128, 14129, 14130, 14131, 

'32. Other specimens (I I articulated shells, 32 right 
Vcs, and 20 left valves) are cataloged by locality,

Whip}, ,. * . ,*^n are listed in the Occurrence section.

NMB 16845: Cercado Formation

“Arca" beds of the Upper Miocene Cercado Formation 
Rio Cana section (see Saunders et al., 1986). It is found 
in interbedded shelly silts and silty clays, and in shell 
beds. Living representatives of are re­
stricted to the Pacific coast of Central America where 
they inhabit mangrove swamps and areas near the 
mouths of streams (Pilsbry, 1932; H. Vokes, 1945; Keen, 
1971). Corbula canae apparently had similar environ­
mental preferences because it occurs in sediments de­
posited in or near mangrove swamps (Anderson, 1994).

Comparison.— Corbula (Panamicorbula) inflata (Ad­
ams, 1852a) (synonyms: C. a| Adams, 1852a],
trigonalis [Adams, 1852a], and C. Dali,
1912) is much larger than C. and differs somewhat 
in shape. The ventral margin of C. (Adams,
1852a) is flatter and is most convex near the valve mid­
line, the keel is less arcuate, and the rostrum is absent.

Occurrence.— This species was collected from the 
following areas (see Saunders el al., 1986 for locality 
information):

Rio Cana: Cercado Formation: NMB 16843, 16845, 
16990, 16841, 16993, 16987, 16989, 16840, 16844,
16852, and 16842.

Distribution.— Upper Miocene Cercado Formation, 
Dominican Republic.

Corbula (Panamicorbula) sp.
Plate 3, figure 1 I

Diagnosis.— Small uninflated valves (<  6.5 mm) of 
Panamicorbula with rectangular shape.
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Table 7. 
are in mm.

Measurements of Corbula (Panamicorbula) sp. Figures

specimen valve len width

NMB G 14133: (PI. 3, fig. 1 1);
NMB locality 16990 right 5.4 4.0 1.3

M aterial.— M easured and/or figured specimens: 
NMB G 14113. Other specimens (15 right valves, and 
4 left valves) are cataloged by locality, which are listed 
in the Occurrence section.

Measurements.— See Table 7.
Remarks.— These are small, apparently immature 

valves of a Panamicorbula species. Although these 
valves may be small individuals of 
icorbula) canae,the small number of valves for com ­

parison and lack of intermediates makes assignment 
uncertain. These valves co-occur with in in­
terbedded shelly silts and silty clays, and shell beds 
dominated by Anadara patric in the upper part of
the Upper Miocene Cercado Formation of the Rio 
Cana section.

Comparison.— Valve shape of 
bula) sp. resembles Caryocorbula, but these valves arc 
not as inflated as Caryocorbula,and the resilifer of the
right valve opens ventrally (as in 
These valves differ from Corbula (Panamicorbula) 
canae in that they are small, much less inflated, and 
rectangular (rather than triangular) in shape.

Occurrence.— This species was collected from the 
following areas (see Saunders 1986 for locality
information):

Rio Cana: Cercado Formation: NMB 16845, 16990, 
16993, 16987, 16989, 16846, 16852, 16986.

Distribution.—Upper Miocene Cercado Formation, 
Dominican Republic.

Subgenus VARICORBULA Grant and Gale, 1931
Varicorbula Grant and Gale, 1931, p. 420, footnote I.

Type species.—  Tellina gi Olivi, 1792; by orig­
inal designation. Recent, west coast of Europe and 
Mediterranean Sea.

Diagnosis.— Valves small to moderate in si/e  with 
right and left valves strongly unequal in size, shape, 
and ornamentation. Right valve larger, more inflated 
and relatively higher; left valve smaller, more elongate, 
and much less inflated. Right valves with strongly ex­
pressed concentric ribs. Left valves with fine, widely 
spaced, radial ribs and fine concentric growth-1 i nes; 
thicker concentric ribs may be present on beak and 
umbo. Right valve hinge with anterior cardinal tooth 
and posterior socket-like resilifer. Left valve hinge 
with anterior cardinal socket and posterior chondro­
phore.

Remarks.— Some workers (Stenzel et at., 1957; 
Weisbord, 1964; Jung, 1969) consider to
be a junior synonym of Notocorbula Iredale, 1930. 
Woodring (1982), however, advocated continued use 
of Varicorbula until the type species of 
was better known. Stenzel (1957) state that the
nepionic shells evident in both valves of the type spe- 
cies, Corbula (Notocorbula) (Iredale, 1930),
can be seen in a more subdued form in C. (Olivi,
1792), the type species o f  and use this
trait as a basis for synonymy. Corbula vicaria, how­
ever, does apparently differ from C. in that left
and right valves are subequal in size and shape, where­
as Varicorbula is strongly inequivalved. Therefore, 
Varicorbula is used here.

The geologic range of Var is Eocene to Rc' 
cent in eastern North America, Europe, a n d  the eastern  
and western Pacific (Moore, 1969). Varicorbula spe­
cies inhabit marine waters and c a n  locally d o m in a t e

the benthic fauna (e.g., Yonge, 1946).

Corbula (Varicorbula) sanctidominici Maury, 1925
P la t e  3, f igures  1 2 - 1 8

Corbula disparilis Orbigny. Gabb, 1873b, p. 247.
Corbula vieta Guppy. Pilsbry, 1922, p. 427.
Corbula (Aloidis) vieta Guppy. Maury, 1917, p. 231 -232, pi. 

fig. 13.
Corbula (Aloidis) sancti-dominici Maury, 1925, p. 98 99, pi. 

fig. 2.
Corbula (Varicorbula) vieta Guppy. Anderson, 1994, lig. 3.2.

39,

19,

Diagnosis.— Species characterized by highly inflaP 
ed right valve with concave dorsoanterior slope, even­
ly rounded ventral margin, relatively narrow and an­
teriorly directed umbo, and near absence of rostrum 
and keel. Left valve characterized by quadrate shape 
and uninflated umbo.

D escription .— Shells o f  m odera te  size. Valves 
strongly inequivalved in size, shape, and o r n a m e n t a ­

tion. Right valve larger, greatly inflated, and s u b t r i an­
gular. Right valve also with very subtle to o b s o l e t e

keel and rostrum, evenly spaced moderately coarse
flat-topped concentric ribs, and evenly convex v e n t 1 a 
margin. Valve shape varies with size. Small rig*1 
valves inflated with concave dorsoanterior slope, umb() 
directed anteriorly, and obsolete keel. Inflation i nerea* 
es, dorsoanterior slope becomes less concave, ail 
umbo becomes more dorsally oriented with increasing 
size. Subtle keel and slight rostrum also develop aS 
size increases.

Left valves more elongate and quadrate, and niue
less inflated than  right. Left valves wi th faint, c o n c e n

f( 5trie growth lines and widely spaced and slightly ni° 
distinct radial striations. Radial striations absent 0 
posterior slope. Small left and right valves (2—3 111
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length) very similar in shape, hui radial ribs more 
Prominent on left valves and concentric ribs more 
Prominent on right valves. As size increases, left 
valves become more quadrate and keel become more 
strongly expressed.

Hinge of right valve with small, blunt, anterior car-

junior synonym of 1) C. vieta Guppy, 1866a, a species 
originally described from the Miocene Manzanilla For­
mation of Trinidad, or 2) C. operculata Philippi, 1848 
(=C. disparilis Orbigny, 1846?), a Recent Atlantic
species. Gabb (1873b) placed from the
Dominican Republic in C. disparilis and also consid-

Hinal tooth directly beneath beak and posterior, broad, ered C. vieta to be a junior synonym of C.
sockel-like resilifer that extends slightly beneath beak. 
Resilifer, appears reduced because hinge plate con- 
Cave. Subsidiary denticle may occur above cardinal 
l°oth, formed by projection of valve margin beneath 
beak. Furrows present on either side of right valve 
a 'nge tor reception of left valve. Left valve hinge with 
ar* anterior small subtriangular socket, and posterior 
broad chondrophore. Dorsal surface of chondrophore 
^Hh prominent anterior ridge, more subdued midline 
,,(Jge, and posterior ridge with small denticle. Posterior 
Portion of chondrophore projects strongly upward and 
may be visible externally. Muscle scars not thickened, 

osterior scar circular; anterior scar ovate. Palliai sinus
°bsolete.

Type Material.— Holotype: PRI 903 (right valve),
figured by Maury (1917, PI. 39, lig. 13; 1925, PI. 19, 
bg- 2), and refigured here ri:>l. 3, tig. 12).

*ype locality.— Rio Cana at Caimito, Dominican
Republic (designated by Maury, 1925). The type lo- 
c a I i t y is here restricted to TU 1230: Cercado Forma- 
,0n (Upper Miocene), Rio Cana, Dominican Republic

(bde Jung, 1986).
Material. — M easured and/or figured specimens: 

^MB G 14134, 14135, 14136, 14137. Other speci­
mens (over 1,100) are cataloged by locality, which are 
,sted in the Occurrence section.

Measurements.— See Table 8.
Ken larks. -Corbula sanctidom typically occurs

Mattered in sills and in bioclastie beds with a silty 
ahix. This species also occurs in bioclast-rich lenses

<lnd burrow-fills within silts.
**he literature for Caribbean Neogene and Quater- 

ai y Varicorbula is complex. Of primary concern here'I*, *
e whether Corbula (Varicorbula) is a

able S. —Measurements o f  t'orbulCi R!
'gures are in mm.

specimen

' ^  903; holotype (PI 3, fig. 12)
Ci 14135: (PI. 3, ligs. 13,

lK); locality 16837
(¡ 14 , 3 4 . (PI. 3, ligs. 16,

Nil¿7); locality 16837
0  Ci 14136: (PI. 3, lig. 14);

M* ,0cal'ty 1250
g  14137: (PI. 3, lig. 15); 
locality 1250

valve length height width

right 9.5 9.6 5.1

right 7.8 7.9 4.6

left 4.6 4.0 1.7

righi 5.5 5.4 2.6

right 4.4 4.1 2.0

Recent specimens of Varicorbu of the western At­
lantic represent a taxonomic quandary, and they have 
been variously assigned to Corbula disparilis Orbigny, 
1846?; C. operculata Philippi, 1848; and
Smith, 1885 (see Weisbord, 1964 and Woodring, 1982 
for discussion). The synonymy of these names is not 
controversial, although authors differ on which is se­
nior. Woodring (1982) states that Orbigny s illustration 
is poor and the dates of publication controversial; the 
imprinted date is 1846, although the probable publi­
cation date is 1853 (Keen, 1971). Those who doubt 
the 1846 publication date use Philippi.
1848 for this species. However named, the Recent spe­
cies appears distinct from C. s. s. and C. sanc­
tidominici, because it attains a larger maximum size, 
is more elongate in shape with gentler anterior and 
posterior dorsal slopes, has coarser ribs, and has a 
stronger rostrum and keel.

Pilsbry ( 1922), in his revision of Gabb's Dominican 
species, concurs with Dali (1898) that C. vieta and C. 
disparilis are not synonymous, and assigned G ab b s  
specimens to C. vieta. Maury (1917) first placed her 
Dominican Varicorbula in but later (Maury,
1925) considered her Dominican form to be distinct, 
and named it C. sanctidominici.Maury (1925) stated
that her Dominican specimen was larger (10 mm long, 
10 mm high compared to 6 mm X 6 mm for C. 
from the type area), more inflated, and had more nu­
merous (about 26 rather than about 25) and more 
closely spaced ribs. Maury (1925), however, did not 
place G ab b s  (1873b) Dominican speci­
mens in synonymy with C. sstating they
are either C. vieta or C. sanctidominici.

The type material of C. (USNM I 15650; left
valves of C. vieta were assigned to Erycina tensa Gup­
py, 1866a, USNM 1 15652) are not well preserved, and 
the margins of the larger right valve are not complete, 
making comparison difficult. from the
type locality shows the same size range as Dominican 
varicorbulids, but tends to be more elongate, have a 
wider umbo, less concave dorsoanterior slope, and
stronger keel.

The material from this study agrees well with
Gabb s (1873b) material (ANSP 2690) from the Do­
minican Republic. Maury s type (PRI 903) of C. sanc­
tidominici is, however, somewhat unusual loi Domin­
ican Varicorbula.Her specimen is a right valve that is
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unusually large and coarsely ribbed. Unfortunately, the 
ventral margin is not intact so it is difficult to deter­
mine original valve shape, a diagnostic feature. Nev­
ertheless, the traits that Maury noted as diagnostic for 
C. sanctidominici seem to be correlated with size in
Dominican Varicorbula.Therefore, I place both my
material and G abb’s Dominican material in C. 
dominici.

Comparison.— Corbula (Varicorbula) sanctiander-
aea Maury (1925) of the Miocene Manzanilla For­
mation of Trinidad has a left valve with a very convex 
beak that is subequal in size to the right valve’s beak, 
in addition, the right valve of C. sanctianderaea is 
relatively more elongate and subequilateral with a wid­
er umbo and stronger rostrum than C. sanctidominici.

Corbula heterogena Guppy (in Dali, 1898) of the 
Pliocene Bowden Formation of Jamaica is very similar 
in size and shape to C. sancIn 
gena, however, the umbos of the right valve are less 
elevated and prominent, and are not as strongly di­
rected anteriorly because the dorsoanterior margin is 
less concave. Therefore, in C. the right
valve umbo appears narrower and more set off from 
the ventral portion of the valve. In addition, the right 
valve of C. heterogena is more elongate and has a 
stronger rostrum and keel. The left valves of C. 
erogena are more inflated and have more prominent 
beaks.

Woodring (1982) assigns specimens of the Miocene 
and Pliocene of Panama and Costa Rica to Corbula 
(Varicorbula) disparilis.He also considered C. 
tonensis Gardner, 1928 from the Miocene of Florida a 
junior synonym of C. disparilthus allowing much 
morphologic variation in the species. W oodring i 
(1982) figured specimens are very similar to C. 
erogena. These Central American forms differ from C.

sanctidominici in having a stronger rostrum and keek 
beaks directed dorsal ly rather than anteriorly, and a 
somewhat sinuous rather than straight ventral margin.

Occurrence.— This species was collected from the 
following areas (see vSaunders et a/., 1986 for locality 
information):

Rio Cana: Cercado Formation: TU 1230, and NMB 
16835, 16838, 16837, 16842, 16857, 17005. Lower 
G urabo  Form ation: NMB 16828, 16832, 16833, 
16834. Upper Gurabo Formation: TU 1354, and NMB 
16817, 16818, 16959, 16824.

Arroyo Ballaco: Cercado Formation: TU 1420.
Rio Gurabo: Cercado Formation: NMB 15895, 

15896, 15906, 15900. Lower Gurabo Formation: TU 
1215, 1277, 1211, and NMB 15846, 15860, 15863, 
15864, 16810, 15869, 15871, 15873, 15874, 15878, 
15882, 15836, 15944, 15952, 15954. Upper Gurabo 
Formation: TU 1210, and NMB 15804, 15805.

Rio Mao: Cercado Formation: NMB 16927, 16915, 
16926, 16924 (all correspond to Arroyo Bajón); NMB 
16929, 16914 (all M aury’s Bluff 2); TU 1410, and 
NMB 16802 (between M aury’s Bluff I and 2); TU 
1293, NMB 16910 (M aury’s Bluff I); TU 1225 
(downstream of M aury’s Bluff I).

C anada  Zalaya: G urabo  Form ation: TU 1227,
1227a, 1453, 1453a.

Rio Yaque del Norte: Baitoa Formation: TU 1363, 
and NMB 16938 (all López section). Unnamed For­
mation: NMB 17273 (Arroyo López). Gurabo Fou 
malion: TU 1449, 1448, 1405, 1403 (La Barranca); TU
1206 (vSantiago).

Rio Verde: Gurabo Formation: TU 1250.
Distribution.— Upper Lower to lower Middle M*(V 

cene Baitoa, Upper Miocene Cercado, Upper M iocene  
to Lower Pliocene Gurabo Formations, Dominican Re' 
public.
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Shallow:

APPENDIX 1

Criteria used to distinguish four environmental cat­
egories, based on the paleoenvironmental interpreta­
tions of Saunders et al. (1986) and Bold (1988) pri­
marily using macrofossil and microfossil assemblages.

Brackish: Characterized by mollusks such as
Larkiniaf Mytilus, and Melongena,

Anadara patricand brackish-wa­
ter ostracodes.
Depths approx im ate ly  0 - 3 0  m. 
Characterized by shallow -m arine 
benthic foraminifera (Amphistegi­

na, soritids, miliolids), shallow-ma­
rine m ollusks (Pachyarom m ium,

Stigmaulax,
Strombina) and shallow-marine os­
tracodes (Cytherella, Radimella, 
Caudites, Proteoconcha, Loxocon­
cha, Paracytheridea). P lanktonic 
foraminifera and calcareous nan- 
nofossils are absent.

Intermediate: Depths approximately 30—100 m.
Characterized by abundant and di­
verse assemblage of shallow-water 
ostracodes, benthic foraminifera, 
corals, mollusks (including Strom­

bus, Oliva, and 
and a few planktonic foraminifera!

Deep:
species. 
Depths > 100 m. Characterized by
rich assemblage of planktonic fo­
raminifera, high ratios of plankton­
ic to benthic foraminifera, deep wa­
ter ostracodes (e.g., and
pteropods.

APPENDIX 2
Samples used for analyses illustrated in Text-figures 4 - 6 .  Samples 

selected to provide broad stratigraphie coverage. Abbreviations are 
as follows:

Section = Stratigraphie section; Cana = Rio Cana; Gurabo = Rio 
Gurabo; Mao = Rio Mao; Yaque = Rio Yaque del Norte; Zalaya ~ 
Cañada Zalaya.

Formation = Geologic Formation. II blank, Saunders et al. { 19X6) 
did not assign.

Age =  Geologic age.
Environment =  Environmental category (for See

Appendix 1 for criteria used to distinguish categories.
Sed. Type - Sediment type (tor Categories arc:

1 = silts with bioclasts in lenticular beds or lenses; 2 =  silts with 
bioclasts filling burrows; 3 =  silts with mollusks dispersed in matrix; 
4 = silty sands with bioclasts dispersed or concentrated.

Valves = Number of valves used in each sample. If a sample 
contained less than 30 valves (left or right) all were measured. For 
C. sericea,if a sample contained more than 30 right valves, 30 were 
randomly selected. For C. viminea, if a sample contained more than

30 left or right valves, 30 o f  each were randomly selected. All se­
lected valves were measured but due to missing data on less than 
pristine valves, not all may have been incorporated into the principal 
components analyses (PCA).

Corbula {Caryocorbula) sericea
section sample formation age environment valves

Cana NMB 16865 Gurabo Pliocene Intermediate 3
Cana NMB 17009 Gurabo Pliocene Intermediate 4
Cana NMB 16848 Cercado Miocene Brackish 25
Cana TU 1230 Cercado Miocene Shallow 15
Cana UW 1863/27 Cercado Miocene Shallow 22
Cana NMB 16855 Cercado Miocene Shallow 27
Gurabo NMB 15833 Mao Pliocene Deep 7
Gurabo TU 1352 Mao Pliocene Deep 10
Gurabo NMB 15805 Gurabo Pliocene Deep 24
Gurabo NMB 15842 Gurabo Miocene Intermediate 10
Gurabo NMB 15846 Gurabo Miocene Intermediate 10
Gurabo NMB 15863 Gurabo Miocene Intermediate 12
Gurabo NMB 16810 Gurabo Miocene Intermediate 17
Gurabo NMB 15869 Gurabo Miocene Intermediate 21
Gurabo NMB 1591 1 Cercado Miocene Shallow 1
Gurabo NMB 15912 Cercado Miocene Shallow 1
Mao NMB 16910 Miocene Intermediate 5
Mao NMB 16802 Miocene Intermediate 7
Mao NMB 16929 Miocene Shallow 24
Mao NMB 16928 Miocene Shallow 25
Mao UW 1863/25 Miocene Shallow 25
Mao UW 1863/26 Miocene Shallow 23
Mao NMB 16913 Miocene Shallow 23
Yaque TU 1206 Pliocene Deep 16
Zalaya TU 1227A Pliocene Deep 27
Yaque TU 1403 Pliocene Deep 16

Yaque NMB 17278 Miocene Shallow 2

Yaque NMB 17273 Miocene Brackish 3

section
Corbula {Bothrocorbula)

sample formation sed. typevt

Cana NMB 16833 Gurabo Miocene 3
Cana NMB 16832 ( i u rabo Miocene 3
Cana NMB 16837 Cercado Miocene 3
Cana NMB 16838 Cercado Miocene ^  *
Cana TU 1230 Cercado Miocene
Cana NMB 16857 Cercado Miocene 1
Cana NMB 17005 Cercado M iocene 1
Gurabo NMB 15878 Gurabo Miocene 1
Gurabo TU 1297 ( iu rabo Miocene 2
Gurabo NMB 15882 ( i u rabo Miocene 2
Gurabo NMB 15906 Cercado Miocene 1
Gurabo NMB 15900 Cercado Miocene 1
Mao NMB 16915 Miocene 1
Mao NMB 16917 Miocene 1
Mao NMB 16923 Miocene 1
Mao NMB 16927 Miocene 1
Yaque TU 1445 Miocene
Yaque NMB 16938 Baitoa Miocene
Yaque NMB 16936 Baitoa Miocene 3
Yaque NMB 16935 Baitoa Miocene 4
Yaque NMB 17289 Baitoa Miocene 4
Yaque TU 1364 Baitoa Miocene 4
Yaque TU 1363 Baitoa Miocene 4
Yaque NMB 17288 Baitoa Miocene 3
Yaque NMB 17286 Baitoa M iocene 4
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E x pl a n a t io n  of  Plate  I

Figure Page
1- 8 , IO, II, 13, 14. Corbula (Bothrocorbula) viminea Guppy, 1866b ............................................................................................................................ ^

1, 4. Hypotype. NMB G 141 IO; from locality TU 1364: Rio Yaque del Norte, upper Lower fo lower Middle Miocene Baitoa
Formation. Right valve: 1. interior, X  4Ys; 4. exterior, X  4. Length, 14.0 mm; height, 9.7 mm; width, 4.8 mm.

2, 5. Hypotype. NMB G 14109; from locality TU 1364: Rio Yaque del Norte, upper Lower to lower Middle Miocene Baitoa
Formation. Left valve: 2. interior, X  4 lA; 5. exterior, X  4%. Length, 13.3 mm; height, 9.3 mm; width, 3.8 mm.

3. Syntype. BMNH 64088. Bowden Formation, Jamaica. Right valve exterior. Length, 19.1 mm; height, 13.9 mm; width, 6.3 
mm; X  3.

6 . Syntype. BMNH 64099. Bowden Formation, Jamaica. Left valve exterior. Length, 15.1 mm; height, 10.3 mm; width, 5.0
mm; X  3.

7. Hypotype. NMB G 14108; from locality TU 1230: Rio Cana, Upper Miocene Cercado Formation. Right valve exterior. 
Length, 14.2 mm; height, 9.9 mm; width, 5.2 mm; X  4.

8 . Hypotype. NMB G 14107; from locality TU 1230: Rio Cana, Upper Miocene Cercado Formation. Left valve exterior. 
Length, 14.1 mm; height, 9.7 mm; width, 5.0 mm; X  4lA.

10. Hypotype. NMB G 14106; from locality NMB 15900: Rio Gurabo, Upper Miocene Cercado Formation. Right valve exterior.
Length, 16.3 mm; height, 1 1.5 mm; width, 6.0 mm; X  3.

I I. Hypotype. NMB G 14105; from locality NMB 15900: Rio Gurabo, Upper Miocene Cercado Formation. Left v a l v e  exterior. 
Length, 15.3 mm; height, I 1.3 mm; width, 5.4 mm; X  3.

13. Hypotype. NMB G 14104; from locality NMB 16923: Rio Mao, Upper Miocene Cercado Formation (Maury’s Bluf! 3). 
Right valve exterior. Length, 17.4 mm; height, 12.3 mm; width, 6.0 mm; X  4.

14. Flypotype. NMB G 14103; from locality NMB 16923: Rio Mao, Upper Miocene Cercado Formation (Maury’s Bluff 3).
Left valve exterior. Length, 15.9 mm; height, I 1.8 mm; width, 4.9 mm; X  4.

9, 12. Corbula (Caryocorbula) dominicensis Gabb, 1 8 7 3 b ..................................................................................................................................................
9, 12. Hypotype. NMB G 141 I I; from locality NMB 17821: Rio Yaque del Norte, upper Lower to lower Middle Miocene Baitoa

Formation. Articulated shell: 9. right side; 12. left side. Length, 15.3 mm; height, 9.2 mm; width, 6.9 mm; X  4 lA.

|4
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E xplanation  of Plate  2

figure 
L  ? Page

4, S. Corbula (Caryocorbula) dominicensis Gabb, 1873b ......................................................................................................................................  14
1, 4. Hypotype. NMB G 141 13: from locality TU 1226: Rio Yaque del Norte, upper Lower to lower Middle Miocene

Baitoa Formation. Right valve: I. interior; 4. exterior. Length, 14.2 mm; height, 9.0 mm; width, 4.0 mm; X
2, 5. Hypotype. NMB G 141 12; from locality TU 1226: Rio Yaque del Norte, upper Lower to lower Middle Miocene

Baitoa Formation. Left valve: 2. interior; 5. exterior. Length, 13.6 mm; height, 8.2 mm; width. 3.1 nun; X
3, 6 . ‘/Corbula (Caryocorbula) dominicensis Gabb, 1873b ...................................................................................................................................  14

3. Hypotype. PRI 29033. Rio Cana, Upper Miocene Cercado Formation; figured in Maury (1917). Left valve exterior. 
Length, 13.4 mm; height, 8.6 mm; width, 3.3 mm; X 4Vi.

6 . Hypotype. PRI 29033. Rio Cana, Upper Miocene Cercado Formation; figured in Maury (1917). Right valve exterior. 
Length, 12.6 mm; height, 8.6 mm; width, 3.2 mm; X 4VY

7-21. Corbula (Caryocorbula) sericea Dali, 1898 .......................................................................................................................................................  15
7. Lectolype. USNM 135655. Mom Formation, Limón, Costa Rica. Right valve exterior. Length, 5.3 mm; height, 4.0  

mm; width, 2.0 mm, X 4Vi
8 . Syntype o f  Cot balii (Cuneocorhula) cerc.adica Maury, 1917 (mislabeled as Corbula (Cuneocorhula) caimitica Mau­

ry, 1917). PRI 29035. Rio Mao, Upper Miocene Cercado Formation (Maury's Bluff 3). Right valve exterior. Length,
6.6 mm; height, 4.6 mm; width, 2.3 mm; X 4VY

9. Syntype o\ Corbula {Cune acorbula) ce read i ca Maury, 1917 (mislabeled as Corbula {Cuneocorhula) caimitica Mau­
ry, 1917). PRI 29035. Rio Mao, Upper Miocene Cercado Formation (Maury's Bluff 3). Left valve exterior. Length,
5.6 mm; height, 3.9 mm; width, 2.0 mm; X 5%.

10, 14. Hypotype. NMB G 141 19; from locality NMB 16848: Rio Cana, Upper Miocene Cercado Formation. Right valve:
10. interior, X 4 V$\ 14. exterior, X 52A. Length, 7.0 mm; height, 5.0 nun; width, 3.0 mm.

11, 15. Hypotype. NMB G 141 18; from locality NMB 16848: Rio Cana, Upper Miocene Cercado Formation. Left valve:
I I. interior, X 4Vi; 15. exterior, X 52A. Length, 7.5 mm; height, 4.7 mm; width. 2.4 mm.

12. Hypotype. NMB G 14121; from locality NMB 16855: Rio Cana, lippei Miocene Cercado Formation. Right valve
exterior. Length, 8.1 mm; height, 4.8 mm; width, 2.7 mm; X 5%.

13. Hypotype. NMB G 14120; from locality NMB 16855: Rio Cana, Upper Miocene Cercado Formation. Left valve
exterior. Length, 7 . 1 mm; height, 4.6 nun; width, 2.3 mm; X 5%.

16. Hypotype. NMB G 141 15; from locality NMB 16928: Rio Mao, Upper Miocene Cercado Formation (Arroyo Bajón).
Right valve exterior. Length, 6.1 nun; height, 4.5 nun; width, 2.1 nun; X 52/i.

17. Hypotype. NMB G 141 14; from locality NMB 16928: Rio Mao, Upper Miocene Cercado Formation (Arroyo Bajón).
Left valve exterior. Length, 5.6 nun; height, 4.0 nun; width, 1.8 nun; X 6 VS.

18. Hypotype. NMB G 141 17; from locality NMB 15869: Rio Gurabo, Upper Miocene part of Gurabo Formation. Right 
valve exterior. Length, 4.9 nun; height, 3.2 nun; width, 1.6 mm; X 6VY

19. Hypotype. NMB G 141 16; from locality NMB 15869: Rio Gurabo, Upper Miocene part o f  Gurabo Formation. Left 
valve exterior. Length, 4.2 nun; height, 2.9 nun; width, 1.4 mm; X 6VÜ.

20. Hypotype. NMB G 14123; from locality TU 1227A: Cañada Zalaya, Lower Pliocene part o f  Gurabo Formation.
Right valve exterior. Length, 6.0 nun; height, 4.2 mm; width 2.3 nun; X 52A.

21. Hypotype. NMB G 14122; from locality TU I227A: Cañada Zalaya, Lower Pliocene part o f  Gurabo Formation. Left 
 ̂ valve exterior. Length, 5.6 mm; height, 3.9 mm; width 2.0 mm; X 5%.

2-26. Corbula (Juliacorbula) fossilis Pilsbry. 1922 .......................................................................................................................................................  17
22, 23. Holotype. ANSP 2689; Dominican Republic (locality unknown). Right valve: I. exterior, 3. interior. Length. 8.7 nun;

height, 6.1 mm; width, 2.7 mm; X 4.
24. Paratype. ANSP uncataloged; Dominican Republic (locality unknown). Left valve exterior. Length. 8.4 nun; height,

5.8 mm; width, 2.8 nun; x 5Vâ.
25. Hypotype. NMB G 14125; from locality NMB 16817: Rio Cana, Lower Pliocene part o f  Gurabo Formation. Right

valve exterior. Length, 5.6 nun; height. 3.7 nun; width, 1.4 mm; X
26. Hypotype. NMB G 14124; from locality NMB 15914: Rio Gurabo, Upper Miocene Cercado Formation. Right valve

exterior. Length, 5.7 nun; height, 4.1 nun; width, 1.6 nun; X 62/i.
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Figure
1- 1 0 .

II.

12-18.

E x pl a n a t io n  of P late  3

Corbula (Panamicorbula) canae new species .............................................................................................................................................................
1, 2. Holotype. NMB G 14126; from locality NMB 16845: Rio Cana, Upper Miocene Cercado Formation. Articulated shell:

1. right side; 2. left side. Length, 14.4 mm; height, I 1.8 mm; width, 9.6 mm; X 3%.
3, 4. Paratype. NMB G 14130; from locality NMB 16841: Rio Cana, Upper Miocene Cercado Formation. Right valve: 3.

exterior, 4. interior. Length, 12.4 mm; height, 10.2 mm; width, 3.4 mm; X 4 1A.
5. Paratype. NMB G 14129; from NMB 16841: Rio Cana, Upper Miocene Cercado Formation. Right valve exterior. L e n g t h ,

13.9 mm; height, 11.2 mm; width 4.8 mm, X 4 Vi.
6 , 7. Paratype. NMB G 14127; from locality NMB 16841: Rio Cana, Upper Miocene Cercado Formation. Left valve: 6 .

exterior, 7. interior. Length, 12.2 mm; height, 9.9 mm; width, 3.6 mm; X 4 Vs.
8 . Paratype. NMB G 14128; from NMB 16841: Rio Cana, Upper Miocene Cercado Formation. Left valve exterior. L e n g t h ,

13.5 mm; height, 10.4 mm; width 4.3 mm; X 4V6.
9. Hypotype. NMB G 1413 I; from NMB 16841: Rio Cana, Upper Miocene Cercado Formation. Left valve exterior. L e n g t h ,

8.3 mm; height, 7.0 mm; width, 2.3 mm; X 4Vs.
10. Hypotype. NMB G 14132; from NMB 16841 : Rio Cana, Upper Miocene Cercado Formation. Right valve exterior. L e n g t h ,

7.1 mm; height, 5.5 mm; width, 1.5 mm; X 4Vs.
Corbula (Panamicorbula) sp..................................................................................................................................................................................................

I 1. Hypotype NMB Ci 14133; from locality NMB 16990: Rio Cana, Upper Miocene Cercado Formation. Length, 5.4 mm,
height, 4.0 mm; width, 1.3 mm; X 41/).

Corbula (Varicorbula) sanctidominici Maury, 1925
12. Holotype. PRI 903. Rio Cana, Cercado Formation. Righi valve exterior. Length, 9.5 mm; height, 9.6 mm; width, 5.1

mm, X 4Vz.
13, 18. Hypotype. NMB G 14135; from locality NMB 16837: Rio Cana, Upper Miocene Cercado Formation. Right valve: 13.

exterior, X 42A; 18. interior, X 4Vs. Length, 7.8 mm; height, 7.9 mm; width, 4.6 mm.
14. Hypotype. NMB G 14136; from locality TU 1250: Rio Verde, Lower Pliocene part o f  Gurabo Formation. Right valve

exterior. Length, 5.5 mm; height, 5.4 mm; width, 2.6 mm, X 4VS.
15. Hypotype. NMB G 14137; from locality TU 1250: Rio Verde, Lower Pliocene part o f  Gurabo Formation. Right valve

exterior. Length, 4.4 mm; height, 4 . 1 mm; width, 2.0 mm, X 4
16, 17. Hypotype. NMB Ci 14134; from locality NMB 16837: Rio Cana, Upper Miocene Cercado Formation. Left valve: 16-

exterior, X 4.7, 17. interior, X 62A. Length, 4.6 mm; height, 4.0 mm; width, 1.7 mm.

page
19
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