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SOME LATE CENOZOIC STONY CORALS
FROM NORTHERN VENEZUELA

Norman E. Weisbord

Department of Geology

Florida State University

ABSTRACT

Fourteen species of ston\ corals — 12 of them hermatjpic and two ahernia-
typic— are described, compared, and illustrated. With the exception of one
hydrozoan all of the other forms are scleractinians in the class Anthozoa. Nine
of the species are fossil, four are Recent, and one is both fossil and Recent.
Among the fossils is a new subspecies which is given the name Manicina arco-
lata puntagordensis.

An analysis is made of all of the fossils known to occur in the Cabo Blanco
Group, Distrito Federal, and in the Guaiguaza Clay, State of Carabobo. The
fossils are tabulated by "Class" and "Formation" to show the percentages of

species in each category that have survived to Recent time. It is thought that

a more sensitive division of the Cenozoic era into epochs may be worked out
by utilizing not only the Mollusca as did Lyell, but other groups of organisms
as well.

The Bibliography deals mostly with Cenozoic Anthozoa and Hydrozoa,
but other citations applying in one way or another to the present work are
included.

INTRODUCTION
The present paper deals with some stony corals, both fossil and

Recent, from northern Venezuela, and is the ninth in a series pub-

lished by the writer since 1957. The fossil corals were collected near

La Salina de Guaiguaza in the State of Carabobo, and in the Cabo
Blanco area 115 kilometers to the east, in the Distrito Federal.

The Recent corals were collected on the beach of the Playa Grande

Yachting Club in the Cabo Blanco area, and on the beach at

Higuerote 100 kilometers or so to the east-southeast, in the State

of Miranda.

Of the 14 species of corals obtamed, nine are fossil, four are

Recent, and one is both fossil and Recent. Thirteen of the corals

are scleractinians, and one is a milleporid hydrozoan. Twelve of

the species are hermatypic and two are ahermatypic. Scleractinian

corals deposit a heavy exoskeleton of calcium carbonate in the crys-

talline form of aragonite, and ecologically they are divisible into two

groups: hermatypic and ahermatypic. Hermatypic corals live in

tropical and subtropical shallow waters of the oceans and contain

intracellular symbiotic algae known as zooxanthellae. Some herma-

typic species extract calcium from sea water ten times faster in

sunlight than in darkness and, under favorable conditions, contrib-

ute greatly to the development of coral reefs. Ahermatypic corals,

which are found at all latitudes and depths, have no zooxanthellae
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and extract calcium from sea water at low rates irrespective of light

conditions. The two species of ahermatypic corals described m this

work Phyllangia americana Edwards and Haime and Paracyathus

defUippii Duchassaing and Michelotti were collected from the Mai-

quetia Member of the Playa Grande Formation and are shallow

water forms. The hermatypic corals were collected from the Playa

Grande, Mare, and Abisinia Formations of the Cabo Blanco Group,

in the Guaiguaza Clay, and on the beaches at Cabo Blanco and

Higuerote.

The fossil corals are not abundant either in the number of

species or number of specimens, and in this respect the condition

is not unlike that off the coast of northern Venezuela today where

coral reefs are scattered, small, and patchy. Some of the fossil

corals occur in the "Lithothamnium" reef of the Maiquetia Member

but even here they are relatively scarce. There are only some 55

living species of shallow-water scleractinian corals (Smith, 1954)

and perhaps ten hydrocorals in the Western Atlantic from Bermuda

through the Gulf of Mexico and the Caribbean to Brazil. Nine of

the ten fossil species from the Cabo Blanco-Guaiguaza localities

appear to be identical with Recent West Indian species and even

the new subspecies Manicina areola ta puntagordensis seems to be

closely related to the Manicina areolata of Linnaeus. This suggests

that in northern South America there have been few species changes

among the stony corals from early Pliocene to Recent time, and

that the survival rate of the Scleractinia like that of the Foramini-

ferida over the last 12 million years or so has been high. In contrast

the survival rate of the Mollusca, especially in the class Gastropoda,

during the same interval has been considerably lower.

The "synonymy" of a particular species discussed under Sys-

tematic Descriptions is, in effect, a list of references to that species,

and rests on the opinion of the author responsible for the identifica-

tion. Under Bibliography, most of the citations refer to publica-

tions dealing with Cenozoic corals throughout the world though

other references that are peripheral but related to the subject of

this work, are included.

The specimens illustrated on Plates 1-12 have been deposited

with the Paleontological Research Institution, Ithaca, New York.
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The remaining duplicate material is in the Department of Geology,

Florida State University, Tallahassee, Florida.
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COLLECTING LOCALITIES
The localities at which the stony corals were collected are listed

below and are shown on the geologic map of the writer's 1957 paper.

The letter preceding each locality is also used as a prefix for each

species number. The specimens obtained at stations "A" and "B"
are Recent, at all of the others, fossil. Station "C" is in the state of

Carabobo. Stations "D" to "Y" represent formations of the Cabo

Blanco Group in the coastal region of Distrito Federal. For each

locality the formation and lithology are noted.

A. Beach at Plaja Grande Yachting Club, Distrito Federal. Recent. Mod-
erately coarse and mostly noncalcareous beach sand and calcareous

beach rock.

B. Beach southeast of Higuerote, State of Miranda. Recent. Fine micaceous
beach sand.
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C. Drainage ditch, about one meter deep, near south shore of La Salina

de Guaiguaza, 5.6 kilometers west of Puerto Cabello, State of Carabobo.

Guaiguaza Clay. Gray and brownish clay.

D. Eastern edge of Playa Grande village at W-30. Abisinia Formation.

Granule to pebble gravel.

H. Fiften meters south of axis of Punta Gorda anticline near W-25. Mare
Formation. Highly fossiliferous wedge of loosely coherent calcareous

sandstone.

I. Hillside abo\ e west bank of Quebrada Mare Abajo at W-13. Lower
Mare Formation. ITniformly coarse gritty sand.

J. Small stream 100 meters west of Quebrada Mare Abajo. Lower Mare
Formation. Uniformly coarse gritty sand.

N. Near W-21 and to the south of that station in stream flowing along

the north flank of the Literal anticline. Playa Grande Formation (Catia

Member). Tan siltstones and sandstones with knobs of hard sandstone.

S. On and near the "LithotharriTiium" reef at W-23, north flank of Punta
Gorda anticline. Playa Grande Formation (Maiquetia Member). Reef
of calcareous algae with layer of cobbles at base.

LIST OF THE STONY CORALS FROM NORTHERN
VENEZUELA

The stony corals described in this paper are listed below. Under

the heading Formation, the abbreviation Re refers to Recent; Ab =
Absinia Formation; Sal ^ Guaiguaza Clay; Ma = Mare Forma-

tion; PGm = Playa Grande Formation (Maiquetia Member);

PGc = Playa Grande Formation (Catia Member). The Abisinia

Formation is believed to be early Pleistocene in age, the Guaiguaza

Clay late Pliocene, and the Mare and Playa Grande Formations

early Pliocene.

Previously recorded
range of

Species

HYDROZOA
Millepora alcicornis Linnaeus

ANTHOZOA
Acropora prolifera (Lamarck)
Siderastrea (Siderastrea) radians (Pallas)

Siderastrea (Siderastrea) siderea (Ellis and
Solander)

Porites furcata Lamarck
Porites branneri Rathbun
Diploria strigosa (Dana)
Manicina areolata puntagordensis, (n.

subsp.

Solenastrea hyades (Dana)
Solenastrea cf. S. bournoni Edwards and

Haime
Oculina diffusa Lamarck
Oculina sp. cf. O. valenciennesi Edwards

and Haime
Phyllangia americana Edwards and Haime
Paracyathus defilippii Duchassaing and

Michelotti PGm Recent

Formation



Venezuelan Cenozoic Corals: Weisbord

STRATIGRAPHY
The fossil corals described in this paper were collected from both

the Cabo Blanco Group and the Guaiguaza Clay. The stratigraphy

of these deposits as established by the writer is summarized below.

The thicknesses given are tentative as they are based on surveys

and measurements of limited accuracy.

La Salina de Guaiguaza Area
Estado Carabobo

GUAIGUAZA CLAY
(Upper Pliocene)

Gray and brown fossiliferous clays.

Thickness exposed in ditch about one
meter. (See Weisbord, 1962, p. 23).

115 kms. Cabo Blanco Area
Distrito Federal

CABO BLANCO GROUP
SUBRECENT

Bench-forming beach rock and re-

worked clays, sands and gravels.

Thickness 3 meters max.
Disconformity

ABISINIA FORMATION
(Lower Pleistocene)

Clays, silts, sands, and gravels, the

latter locally with marine fossils.

Thickness 13 meters max.

Disconformity
MARE FORMATION

(Lower Pliocene)

Uniformly coarse friable sandstone at

base grading upward to soft silt-

stones. Highly fossiliferous. Thickness
19 meters max.

Angular unconformity to

disconformity
PLAYA GRANDE FORMATION

(MAIQUETIA MEMBER)
(Lower Pliocene)

Shales, siltstones, calcareous sand-
stones, and conglomerates. Bioherms
of coralline algae. Fossils moderately
abundant. Thickness 68 meters plus.

Fault

PLAYA GRANDE FORMATION
(CATIA MEMBER)
(Lower Pliocene)

Calcareous siltstones and sandstones,
conglomerates, some shales and im-
pure limestones, and occasional bar-
nacle coquinas. Fossils moderately
abundant, in places occurring as
molds and casts. Thickness 156-233
meters.
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Angular unconformity
LAS PAILAS FORMATION

(Middle Tertiary)
Nonfossiliferous mudstones, siltstones,

sandstones, and conglomerates. Thick-
ness 375 meters plus.

One of the interesting aspects of the Cabo Blanco Group is

that although there is an angular unconformity between the

Mare and Playa Grande Formations (see geologic map in Weis-

bord, 1957) there is a general similarity of their faunas. The two

formations are exposed in Quebrada Mare Abajo where the Mare

beds, at a higher elevation, dip gently to the north, and the under-

lying strata of the Maiquetia Member of the Playa Grande Forma-

tion dip 24 to 30 degrees to the north. This unconformity, which is

clearly displayed, would seem to indicate folding and erosion of the

Maiquetia before deposition of the Mare, yet if the fossils are a

guide all of these events must have taken place early in Pliocene

time. It is suggested that the Playa Grande Formation was laid

down in the lower Pliocene and that Mare sedimentation was initi-

ated late in the lower Pliocene or early in the middle Pliocene. This

means that if the duration of the whole of the Pliocene epoch was

10 million years or so, the uplift and erosion of the Playa Grande

and the initial deposition of the Mare could have been effected with-

in a span of 2 or 3 million years. Whether this interval of diastro-

phism at the end of the lower Pliocene was local to northern Vene-

zuela or was regional or continental in scope has yet to be deter-

mined.

ANALYSIS OF THE FOSSILS FROM THE CABO BLANCO
GROUP AND FROM THE GUAIGUAZA CLAY

In the tables that follow there is listed, under the hierarchy of

"Class", the total number of fossil species collected in each forma-

tion and the percentage of those species that have survived to

Recent time. The purpose of the synthesis is to establish survival

percentages for all hierarchies of taxa, and to compare the per-

centages with those proposed by Sir Charles Lyell for the Mollusca.

It was Lyell who first subdivided the Tertiary period into chrono-

logic epochs by determining in a fossil assemblage from a particular

stratigraphic unit the per cent of marine mollusks that were still
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living (in neighboring seas), and assigning to each of his epochs an

age name based on the ratio of Recent forms it contained to the

total number of molluscan fossils present. The mollusks were chosen

not only because they were abundant and relatively well known, but

also because they could be positioned stratigraphically in clearly

defined standard geologic sections. Lyell's Tertiary calendar was

conceived, in effect, on the evolution, extinction, or survival of

animals during the passage of time. Simply stated, the longer the

lapse of time the less chance is there for a species to survive to the

Recent either because it evolves or because it becomes extinct; con-

versely, the shorter the lapse of time the greater is the chance for

survival, and we know now, thanks to Lyell's guidance, that in

Pleistocene deposits more Recent species will be present than in the

Pliocene, more in the Pliocene than in the Miocene, and more in the

Miocene than in earlier epochs. Lyell's method of relative age de-

termination can be applied logically to organisms other than the

Mollusca, but what must be taken into consideration is that longev-

ity varies greatly among animals and that the survival rate among
mollusks may be greater or less than for other biologic groups in

the same depositional unit. Thus, whereas a 35 per cent survival

rate of the mollusks may be indicative of the lower Pliocene in

northern Venezuela, a survival rate of 80 per cent of the Foramini-

ferida is also indicative of the lower Pliocene in northern Venezuela.

Therefore once the survival percentages for all classes of organisms

within a formation are worked out it should be possible to apply the

percentages of one or more groups {i.e. 80% Foraminiferida = 35%
Mollusca = 60% Bryozoa) in establishing age, and it is to illustrate

this concept that the "mortality tables" for the several classes of

fossils in the Cabo Blanco Group and Guaiguaza Clay are presented.

In previous publications on the late Cenozoic fossils of northern

Venezuela, the data of the percentage tables were compiled solely

from my own collections and my own analyses. In the present

work, however, I have added data on the Venezuelan Foraminiferida

culled from the excellent papers of Bermiidez (1960, 1961) and

Bermudez and Fuenmayor (1962, 1966), in which 145 species (140

of them from the Playa Grande formation and 72 of them from the

Mare Formation) are identified, described and discussed, and the

new species illustrated.
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The ages assigned to the formations of the Cabo Blanco Group

(lower Pleistocene for the Abisinia Formation and lower Pliocene

for the Mare and Playa Grande Formations) are based on the

percent of Recent species of Mollusca contained in them. This judg-

ment is reinforced in some measure by stratigraphic evidence which

clearly indicates that the Abisinia Formation overlies the Mare, and

that the Mare overlies the Playa Grande. The assignment of an

upper Pliocene age for the Guaiguaza Clay is also based on the

Mollusca, but unlike in the Cabo Blanco area, field evidence in the

form of natural exposures is wanting.

It may be noted, in referring to the percentage tables, that

generally, as well as specifically for the classes Gastropoda, Pelecy-

poda, Foraminiferida, and others, there is a successively larger

number of Recent species from the older to younger formations of

the Cabo Blanco Group. This confirms, of course, the whole point of

Lyell's principle— that the younger a Tertiary deposit is the more

species that are still living (Recent) will it contain. However, the

survival rate of organisms is not the same in all taxonomic hier-

archies or in all regions. Lyell's divisions were proposed on the sur-

vival rate of molluscan species in sections in Italy and France, and

on a reasonable but somewhat arbitrary percentage scale for each

epoch. Lyell might just as well have taken as his standard the

Paleocene to Pleistocene sections from Louisiana to Florida m the

Gulf Coast of the United States, and would have arrived at a

similar conclusion: the younger the beds the greater the number of

Recent species would it contain regardless of the taxon or taxa con-

sidered. Not only that, but a somewhat arbitrary bracket of per-

centages for each class of organisms would have had to be imposed

for each epoch. These percentages may differ locally, regionally, and

globally for even a single class of organisms, but I rather suspect

that if all taxa in a given formation were determinable it should be

possible to apply Lyell's law for smaller and smaller divisions of

Tertiary time as it has for the major divisions of the Tertiary period.

Focussing on the particular as it relates to northern Venezuela,

it is seen that the most highly fossiliferous unit of the Cabo Blanco

Group is the Mare Formation. The most numerous of the 322 fossils

now known are the 230 mollusks divided among the classes Scapho-
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poda (8 species), Gastropoda (140 species), and Pelecypoda (82

species). Considering the phylum MoUusca as a whole, 26 to 40 per

cent of the species are known to be living today, and on this ratio

the Mare Formation is assigned a lower Pliocene age. The next

largest class represented is the Foraminiferida with 72 species of

which 60 or 83 per cent are found in the Recent. In decreasing

order of abundance are the bryozoans (class Gymnolaemata) with

10 species of which 60 per cent are living, the barnacles (Cirripedia)

with 5 species of which 20-40 per cent are living, the corals (An-

thozoa) with 3 species of which 100 per cent are living, and 2

serpulid worms ( Polychaetia ) of which 50 per cent are living.

Extrapolating from the data given for both the Mare and Playa

Grande Formations, I would expect, given a large enough fossil

assemblage to work with, that in northern Venezuela and perhaps

in the circum-Caribbean region, lower Pliocene sediments would be

represented by a molluscan fauna with about 38 per cent of the

species occurring in the Recent, and by about 80 per cent of the

Foraminiferida (including both pelagic and benthonic forms). With

considerably less data to go on, the corals of the lower Pliocene of

Venezuela might include 75 per cent of Recent species, the bryo-

zoans about 45 per cent, barnacles around 20 per cent, and serpulid

polychaetes roughly 25 per cent.

Organisms with a short life span are better time-markers than

long-lived ones, but the latter are still subject, over a longer period

of time, to the same cycle of genesis, proliferation, and extinction or

evolution as the former. The Foraminiferida of the lower Pliocene in

northern Venezuela have a far greater per cent of Recent species

than any class in the Mollusca and, in fact, the percentages are so

high from the late Miocene on, that micropaleontologists have been

reluctant in the past to use the smaller foraminifers as age indi-

cators. Nevertheless the percentage of extinct or Recent species in

each epoch or smaller division of Tertiary time is fixed in a sense

by natural law, and although the percent of Recent foram species

is high in the Miocene it is statistically higher in the Pliocene and

still higher in the Pleistocene. Reciprocally, the extinction per cent

is measurably higher the farther and farther back we go from the

datum of Recent time, and it matters little what group or groups of
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fossils are dealt with in dating the Tertiary so long as a sufficient

number of species are available to insure statistical validity.

PERCENTAGE OF RECENT SPECIES BY CLASS AND
FORMATION

Abisinia Formation

(Lower Pleistocene)

Class or Order
Total number Number of Per cent of

pf species Recent species Recent species

Anthozoa (Scleractinia)

Gymnolaemata ( Cheilostomata)
Polychaetia ( Sedentarida)
Cirripedia

Gastropoda
Pelecypoda

Total

2
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Playa Grande Formation (Undifferentiated)

(Lower Pliocene)

Class or Order
Total number

of species

Number of Per cent of

Recent species Recent species

Chlorophyceae (Dasycladales)
Foraminiferida
Anthozoa (Scleractinia)

Gymnolaemata (Cheilostomata'
Polychaetia (Sedentarida)
Cirripedia
Scaphopoda
Gastropoda
Pelecypoda

Total

1
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SYSTEMATIC DESCRIPTIONS
COELENTERATA
HYDROZOA

MILLEPORINA

Millepora alcicornis Linnaeus PI- 1- ^ig^. 1-4

1707-25 Corallium asperum randicans adulterinum, Sloane, A Voyage to the

Islands of Madera, Barbados, Nieves, S. Cristophers and Jamaica, pi.

17, fig. 1; pi. 18, fig. 1; pi. 19. [Fide Boschma, 1948, pp. 23, 25.

J

1758 Millepora alcicornis Linnaeus, Systema Naturae, ed. 10, p. 791.

1766 Millepora alcicornis Linnaeus, Pallas, Elenchus Zoophytorum, p. 260^

1767 Millfpora alcicornis Linnaeus, Systema Naturae, ed. 12, pt 2 p. 1282.

1771. Millepora alcicornis Linnaeus, Knorr, Deliciae Naturae [DordrechtJ, pL

A6, fig. 3. IFide Boschma, 1948a, pp. 23, 26.J

1789. Millepora alcicornis Linnaeus, Browne, P., The Civil and Natural His-

tory of Jamaica, Index III, Index IV.

1790 1796 Millepora alcicornis Linnaeus var. digitata, corniculata, ramosa,
'

Esper Die Pflanzenthiere, vol. 1, pt. 6, pp. 193-202; Esper, Fortsetzungen

der Pflanzenthiere, Millepora, pis. 5, 6, 7. [Fide Deshayes and Edwards

;/; Lamarck, 1836, p. 308, and Boschma, 1948a, pp. 23, 26.]

1816. Millepora alcicornis Linnaeus, Lamarck, Hist. nat. Anim. sans Vert., ed.

2, P- 308. .,, , , . ,

1829-39. Millepora alcicornis Linnaeus, Guerin-Meneville, Iconographie du

Regne Animal de G. Cuvier, pi. 3, fig. 11.
• , • j

1834. Palmipora alcicornis (Linnaeus), Blainville, Manuel d'Actinologie ou du

Zoophytologie, pi. 58, fig. 2.
,

, t i u-
1836. Millepora alcicornis Linnaeus, Deshayes and Edwards m Lamarck, Hist.

nat. Anim. sans Vert., ed. 2, vol. 2, p. 308.

1836-49. Millepora alcicornis Linnaeus, Edwards ;;; Cuvier, Le Regne Animal,

3d ed., vol. 10, pi. 89, fig. 1.
, . ^ ^ , _

1846. Millepora alcicornis Linnaeus, Dana, U.S. Exploring Exped., vol. /,

Zoophvtes, pp. 543, 544.

1850. Millepora alcicornis Lamarck, Milne Edwards and Haime, Palaeontogr.

Soc. London, Mon., vol. 3, pt. 3, p. Iviii.

1850. Palmipora alcicornis Blainville, Duchassaing, Animaux Radiaires des

Antilles, p. 18.
r- c r-

1859. Millepora alcicornis (Pallas), Dana, Synopsis Rept. Zoophytes L.S. Ex-

ploring Expedition, pp. 104-105.

1860. Millepora alcicornis Linnaeus, Milne Edwards and Haime, Histoire natu-

relle des Coralliaires ou Polypes propremcnt dits, vol. 3, p. 228.

1861. Millepora alcicornis Linnaeus, Duchassaing and Michelotti, R. Accad.

Sci. Torino, Mem., ser. 2, vol. 19, p. 360.

n64^h. Millepora alcicornis Linnaeus, Verrill, Mus. Comp. Zool., Bull., vol. 1, No.

1866. Millepora alcicornis Linnaeus, Duchassaing and Michelotti, R. Accad.

Sci. Torino, Mem., ser. 2, vol. 23, p. 196.

l^eSa. Millepora alcicornis Linnaeus, Verrill, Connecticut Acad. Arts Sci.,

Trans., vol. 1, pt. 2, p. 363.

1870. Millepora alcicornis Linnaeus, Duchassaing, Revue des Zoophytes et des

Spongiaires des Antilles, p. 33.

1871. Millepora alcicornis Linnaeus, Pourtales, Mus. Comp. Zool., Mem., vol.

2, No. 4, p. 86.

1876. Millepora alcicornis Linnaeus, Duncan and Nelson, Ann. Mag. Nat. Hist.,

ser. 5, vol. 17, pp. 354-359; vol. 18, p. 78.
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lS76a. Millfpora alcicornis Linnaeus, Moseley, Roy. Soc. London, Philos. Trans.,

vol. 166, pp. 91, 113, 114, 116.

lS77c. Millrpora alcicornis Linnaeus, Arango y Molina, R. Acad. Cienc. Med.,

Fis. y Nat. Habana, An., vol. 14, p. 283.

1878. Millepora alcicornis Linnaeus, Rice, Amer. Jour. Sci., ser. 3, vol. 16

(116), No. 91, art. 16, pp. 180-182, figs. 1-20.

lilSa. Millepora alcicornis Linnaeus, Carter, Ann. Mag. Nat. Hist., ser. 5, vol.

1, pp. 298-311; 1878c. vol. 2, pp. 304-324.

1879. Millepora alcicornis Linnaeus, Klunzinger, Die Korallenthiere des Rothen
Meeres, pt. 3, p. 86.

1879. Millepora alcicornis Linnaeus, Dana, Corals and Coral Islands, pp. 103,

104, 105, 386.

1880. Millepora alcicornis Linnaeus, Pourtales, in Agassiz, Mus. Comp. Zool.,

Mem., vol. 7, No. 1, pi. 20, figs. 1-6.

1881. Millepora alcicornis Linnaeus, Moseley, Voyage H. M. S. Challenger,

Rept. Sci. Results, Zoology, vol. 2, pt. 7, pp. 1, 19, 20, 21.

1886. Millepora alcicornis Linnaeus, Quelch, Voyage H. M. S. Challenger,

Rept. Sci. Results, Zoology, vol. 16, pt. 46, pp. 10, 11, 190-191.

1888. Millepora alcicornis Linnaeus, Agassiz, Mus. Comp. Zool., Bull., vol. 15,

p. 138, fig. 443.

1895. Millepora alcicornis Linnaeus, Nutting, State Univ. Iowa, Lab. Nat.

Hist. Bull., vol. 3, Nos. 1, 2, p. 134.

lS9Sb. Millepora alcicornis Linnaeus, Hickson, Zool. Soc. London, Proc, pp.

252, 253, 254, 256.

1899. ? Millepora sp. Duerden, Inst. Jamaica, Jour., vol. 2, p. 622. [Fide
Squires, 1958b, p. 259.]

1900a. Millepora alcicornis Linnaeus, Verrill, Connecticut Acad. Arts Sci.,

Trans., vol. 10, art. 14, p. 571.

1901c. Millepora alcicornis Linnaeus, Verrill, Connecticut Acad. Arts Sci.,

Trans., vol. 11, pp. 182, 197, text-fig. 13.

1902a. Millepora alcicornis Linnaeus, Vaughan, U.S. Fish Commis., Bull., vol.

20 for 1900, pt. 2, p. 318, pis. 35, 37, 38.

1904. Millepora alcicornis Linnaeus, Branner, Mus. Comp. Zool., Bull., vol. 44,

pp. 268, 270, 272.

1905-1906. Millepora alcicornis Linnaeus, Verrill, Connecticut Acad. Arts Sci.,

Trans., vol. 12, pt. 2, p. 118, 141, 188, pi. 30A, fig. 2, text-fig. 36.

1909. Millepora alcicornis Linnaeus, Hartmeyer, Meereskunde Berlin, Jahrg.

3, No. 2, pp. 17, 18, text-fig. 4.

1912. Millepora alcicornis Linnaeus, Cary, Carnegie Inst. Washington, Year-
book No. 10, p. 144.

\9\%a. Millepora alcicornis Linnaeus, Vaughan, Carnegie Inst. Washington,
Publ. No. 213, Papers Dept. Marine Biol., vol. 9, pp. 206, 326.

1919. Millepora alcicornis Linnaeus, Nutting, Univ. Iowa, Studies Nat. Hist.,

vol. 8, No. 3, p. 116.

I9\9a. Millepora alcicornis Linnaeus, Vaughan, U.S. Nat. Mus., Bull. 103, No.

9, p. 507.

1925. Millepora alcicornis Linnaeus, Hoffmeister, Carnegie Inst. Washington,
Publ. No. 343, Papers Dept. Marine Biol., vol. 22, pp. 11, 12, 82.

1928. Millepora alcicornis Linnaeus, Kiihn, Fossilium Catalogus. I: Animalia.
Pars 36, p. 100.

1933. Millepora alcicornis Linnaeus, Boone, Vanderbilt Marine Mus., Bull.,

vol. 4, p. 27.

\9'iSh. Millepora alcicornis Linnaeus, Yonge, Carnegie Inst. Washington, Publ.
No. 452, Papers Tortugas Lab., vol. 29, No. 9, p. 206.

1937. Millepora alcicornis Linnaeus, Abe, Palao Trop. Biol. Sta., Studies, vol.

1. No. 2 [=A/. tenera Boschma, fide Boschma 1950b, p. 296.]
1939. Millepora alcicornis Linnaeus, Butsch, Barbados Mus. and Hist. Soc,

Jour., vol. 6, No. 3, p. 138, pi. 2, figs. 7-8.
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1940. Millfpora alcuoniis Linnaeus, Wolcott, Animal Biology, fig. 71A. IFide

Boschma 1948a, pp. 25, 27.]

1948b Millrpora alcicornis Linnaeus, Boschma, K. Nederland. Akad. Wetensch.,

Proc, Sect. Sci., vol. 51, No. 7, pp. 818, 820, 821.

1948. Millfpora alcicornis Linnaeus, Smith, Atlantic Reef Corals, pp. 62, 65,

100.

1948a Millfpora alcicornis Linnaeus, Boschma, R. Mus. nat. Hist. Leiden, Zool.

Verhandel., No. 1, pp. 3, 6, 7, 8, 9, 11, 12, 13, 14, 15, 16, 17, 18-19, 23-28,

46-48, 52, 54, 56, 58, 60, 61, 79-81, 100-102, 105.

\9A9z.Millepora alcicornis Linnaeus, Boschma, K. Nederland. Akad. Wetensch.,

Proc, Sect. Sci., vol. 52, No. 1, pp. 4-5, 12, pi. 1, figs. 1-5; text-figs. 2a,

2c, 4a, 4b.

l9S0a.M illejf>ora alcicornis Linnaeus, Boschma, R. Mus. nat. Hist. Leiden, Zool.

Meded., vol. 31, p. 50.

1954. Millfpora alcicornis Linnaeus, Fontaine, Inst. Jamaica, Ann. Rept. 1953-

1954, p. 27.

1955. Millfpora alcicornis Linnaeus, G. Voss and N. Voss, Bull. Marme Sci.

Gulf and Caribbean, vol. 5, No. 3, pp. 217, 223.

I956h. Millfpora alcicornis Linne, Boschma, Treatise on Invertebrate Paleon-

tology, (F) Coelenterata, p. F94, fig. 76A.

1956. Millfpora alcicornis Linnaeus, Ginsburg, Amer. Assoc. Petrol. Geol.,

Bull., vol. 40, No. 10, pp. 2407, 2410.

1957. Millfpora aff. M. alcicornis Linnaeus, Wells, in Woodring, U.S. Geol.

Sur., ProL Paper 306-A, p. 21.

195Sa. Millfpora alcicornis Linnaeus, Zans, Geol. Sur. Dept., Jamaica, W.L,

Bull., No. 3, pp. 20, 31.

\9S%h. Millcporu alcicornis Linnaeus, Squires, Amer. Mus. Nat. Hist., Bull.,

vol. 115, art. 4, pp. 227, 228, 231, 232, 238, 259, pi. 28, figs. 1, 2; pi. 43,

figs. 1, 2.

1958. Millfpora alcicornis Linnaeus, Newell, New York Acad. Sci., Trans., ser.

2, vol. 21, p. 125.

1959. Millfpora alcicornis Linnaeus, Zans, Geonotes, vol. 2, No. 1, pp. 28, 30.

19S9b. Millfpora alcicornis Linnaeus, Goreau, Ecology, vol. 40, pp. 75, 76, 82.

1959. Millfpora alcicornis Linnaeus, Kornicker, Bonet, Cann, and Hoskin, Inst.

Marine Sci. Univ. Texas, Publ., vol. 6, p. 18.

1959. Millfpora alcicornis Linnaeus, T. Goreau and N. Goreau, Biol. Bull., vol.

117, No. 2, pp. 239, 243, 248.

1959. Millfpora alcicornis Linnaeus, Newell, Imbrie, Purdy, and Thurber,

Amer. Mus. Nat. Hist., Bull., vol. 117, No. 4, p. 207.

1960b. Millfpora alcicornis Linnaeus, T. Goreau and N. Goreau, Biol. Bull., vol.

119, No. 3, pp. 417, 418, 426.

\960h. Millcpora alcicornis Linnaeus, Lewis, Canadian Jour. Zool., vol. 38, No.

6, pp. 1136, 1138, 1139, 1141, pi. 4, fig. 8.

I96lb. Millcpora alcicornis Linnaeus, Boschma, K. Nederland. Akad. Wetensch.

Proc, ser. C, vol. 64, pp. 292, 293.

1961. Millcpora alcicornis Linnaeus, Duarte Bello, Acuario Nac. [Cuba], Ser.

Educac. No. 2, pp. 82-83, figs. 71, 72.

1962c. Millfpora alcicornis Linnaeus, Boschma, K. Nederland. .\kad. Wetensch.,

Proc, ser. C, vol. 65,- No. 4, pp. 302, 304, 305, 306. 307. 308, 310.

1962. Millfpora alcicornis Linnaeus, Stoddart, Atoll Research Bull., No. 87, pp.

18, 20, 25, 26.

1963. Millcpora alcicornis Linnaeus, Almy and Carrion-Torres, Caribbean Jour.

Sci., vol. 3, Nos. 2-3, pp. 139, 141, 161, pi. 2a.

1963. Millcpora alcicornis Linnaeus, J. A. Jones, Bull. Marine Sci. Gulf and
Caribbean, vol. 13, No. 2, p. 284.

1964. Millfpora alcicornis Linnaeus, Rivero, Geos, No. 11, p. 112.
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1964g. Millcpora alcicornis Linnaeus, Boschma, K. Nederland. Akad. Wetensch.,
Proc, ser. C, vol. 67, No. 4, p. 195.

1964. Millcpora alcicornis Linnaeus, Storr, Geol. Soc. Amer., Spec. Papers, No.

79, pp. 45, 46, 63, 67, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, pi. 5, fig. 2.

1964. Millcpora alcicornis Linnaeus, Roos, Studies on the Fauna of Curasao
and other Caribbean Islands, \o\. 20, No. 81, p. 18.

1965. Millcpora alcicornis Linnaeus, Neumann, Bull. Marine Sci., vol. 15, No. 4,

p. 1004.

The single coralluni in the collection is an upstanding arbores-

cent plate. The main branches of the plate are flattened and irregu-

larly fused at the base and upward, but are separated into individual

or dichotomous fronds at the growing edge. Subsidiary branches

project outward and upward from the colony, and these branches

are often rounded and obtusely pointed at the tip. The coenosteum

is completely pitted by mmute subrounded cavities between the

trabeculae. The outhne of the dactylopores and gastropores is gen-

erally irregular though occasionally it is stellate, the stellate appear-

ance havmg been produced fortuitously by the manner in which the

trabeculae were corroded. The alveolae are circular in outline and

occupy moderately deep hemispherical depressions. The distribu-

tion of the alveolae is erratic; on some areas of the corallum they

are so crowded they nearly touch one another, but on others they

are scarce or absent. Several alveolae with a calcified membrane

have been noted, and these display a radial structure. Occasionally

a number (five to seven or so) of dactylopores forming a cycle

around a gastropore can be observed, but clearly defined cyciosj's-

tems are the exception

Measurements. — Specimen B562a: corallum (broken off at

base) height SO mm, width 54 mm, thickness at base 5 mm; dia-

meter of dactylopores 0.11 mm to 0.14 mm; diameter of gastro-

pores 0.21 to 0.29 mm; diameter of alveolae 0.32 mm to 0.50 mm.
Locality. — Washed up on beach southeast of Higuerote, State

of Miranda. One dead Recent specimen.

Remarks. — It is difficult to identify Western Atlantic species

of Millepora with assurance, but the single specimen is so close to

what Vaughan (1902a, pis. 35, 37, 38) referred to as the digitiform

variety of M. alcicornis and so similar to the M. alcicornis illus-

trated by Boschma in his figure 76A on page F92 of the Treatise

of Paleontology (1956) that I refer the Venezuelan specimen to

that species.
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The species of Millepora in the Western Atlantic are M. aid-

cornis Linnaeus, M. complanata Lamarck, M. squarrosa Lamarck,

M. braziliensis Verrill, and M. nitida Verrill. All of these are simi-

lar in some aspects but may be distinguished perhaps by a salient

character or two as noted below.

M. alcicornis. The corallum is an upstandmg plate composed of

flattened and fused fronds which are often digitiform at the

growing edge. Secondary, antler-like branches may also be

present.

M. complanata. The corallum consists of thin upstanding plates,

the free edge of which is usually truncated. The dactylopores

and gastropores are generally stellate.

M. squarrosa. The corallum forms a broad upstandmg plate

with thin edges and is covered by irregular ridges and

tubercles.

M. braziliensis. The corallum consists of thick erect branches.

The surface is uneven.

M. nitida. The corallum forms low rounded clumps which have

smooth surfaces, and are obtuse, rounded, or even clavate at

the ends.

Range and distribution: — The geologic range of Millepora alci-

cornis Linnaeus is Mio-Pliocene to Recent.

The geographic extent of the living form of M. alcicornis is now
believed to be confined to the Western Atlantic between Bermuda

on the north and northern South America on the south. Specific

regions are the following: Bermuda; the Bahamas (Bimini area at

Rabbit Cay, Turtle Rocks, South Bimini, Abaco, Harrington

Sound, and Moselle Bank); Florida (the Keys and Tortugas);

Mexico (Alacran Reef); British Honduras (Lighthouse and Glover's

Reefs, Rendezvous Cay); southeast of Cuba; Jamaica ( Ocho Rios

and Pelican Cay Reefs: on the former the species has been found

on the back reef, the reef crest, the buttress zone, and the seaward

slope); Panama Canal Zone; Colombia (Cartagena); Puerto Rico

(Mayaguez, La Parguera, and Culebra); St. Thomas; St. Eustatius;

Guadeloupe; Curasao; Bonaire; Antigua; Barbados (2-6 fathoms);

Trinidad; and possibly Brazil.

The Pleistocene locality is Mt. Hope in the Panama Canal
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Zone, and the upper Miocene-Pliocene locality is Cubagua, Vene-

zuela. It has been pointed out by Wells (in Woodring, 1957, p. 21)

that there is an alcicornis-Yike Millepora in the Gatuncillo Forma-

tion (middle-upper Eocene) of the Madden Basin, Panama.

The skeleton of the living M. alcicornis, a hydrozoan, is com-

posed entirely of aragonite like many Recent species of scleractinian

corals.

Synonymy. — The following forms are considered by Boschma

(1948a) and others to be synonymous with M. alcicornis: M. Can-

dida Duchassaing and Michelotti, M. carthaginiensis Duchassaing

and Michelotti, M. crista-galli Duchassaing and Michelotti, M. Crus-

tacea Esper, M. delicatula Duchassaing and Michelotti, M. digitata

Duchassaing and Michelotti, M. esperi Duchassaing, M. jascicidata

Duchassaing, M. forskali Milne Edwards, A/, gothica Duchassaing

and Michelotti, M. vionilijormis Dana, M. pumila Dana, M. ramosa

Pallas, M. schrammi Duchassaing and Michelotti, and M. trinitatis

Duchassaing and Michelotti.

ANTHOZOA
SCLERACTINIA

Acropora prolifera (Lamarck) PI. 2, figs. 1-3

1707. ? Corallium porosum, album minus muricatum, Sloane, A Voyage to the

Islands of Madera, Barbados, Nieves, S. Cristophers and Jamaica, vol.

1, p. 53, pi. 17, fig. 2.

1816. Madrrpora prolifera Lamarck, Hist. nat. Anim. sans Vert., vol. 2, p. 281.

1834. Madrrpora prolifera Lamaick, Blainville, Manuel d'Actinologie ou de

Zoophytoiogie ... p. 390.

1846. Madrrpora prolifera Lamarck, Dana, U.S. Exploring Exped., Zoophytes,

vol. 7, p. 480.

1859. Madrrpora prolifera Lamarck, Dana, Synopsis Report Zoophytes U.S.

Exploring Exped., p. 90.

1860. Madrrpora prolifera Lamarck, Milne Edwards and Haime, Histoire

naturelle des Coralliaires ou Polypes, vol. 3, p. 139.

1861. Madrepora prolifera Lamarck, Duchassaing and Michelotti, R. Accad.

Sci. Torino, Mem., ser. 2, vol. 19, p. 357.

\%6^^h. Madrepora prolifera Lamarck, Verrill, Mus. Comp. Zool., Bull., vol. 1,

p. 40.

1866. Madrepora prolifera Lamarck, Duchassaing and Michelotti, R. Accad.

Sci. Torino, Mem., ser. 2, vol. 23, p. 188.

1870. Madrepora prolifera Lamarck, Duchassaing, Revue des Zoophytes et

des Spongiaires des Antilles, p. 32.

1871. Madrepora prolifera Lamarck, Pourtales, Mus. Comp. Zool., Mem., vol.

2, No. 4, p. 84.

l%77c. Madrepora prolifera Lamarck, Arango y Molina, R. Acad. Cienc. Med.,

Fis. y Nat. Habana, An., vol. 14, p. 282.

1880. Madrepora prolifera Lamarck, Pourtales ;';/ Agassiz, Mus. Comp. Zool.,

Mem., vol. 7. No. 1, pi. 19, figs. 1-9.
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1886. Madrfpora prolifera Lamarck, Quelch, Voyage H. M. S. Challenger,

Kept. Sci. Results, Zoology, vol. 16, pt. 46, pp. 10, 11, 12, 149.

1888. Madrfpora prolifera Lamarck, Agassiz, Mus. Comp. Zool., Bull., vol. 14,

pp. 81, 82, fig. 47.

1888. Madrepora prolifera Lamarck, Rathbun, LT.S. Nat. Mus., Proc, vol. 10,

pp. 13, 17.

1890. Madrepora prolifera Lamarck, Heilprin, Acad. Nat. Sci. Philadelphia,

Proc, vol. 42, p. 304.

Ii93h. Madrepora prolifera Lamarck and M. muricata forma prolifera Lam-
arck, Brook, Catalogue of the Madreporarian Corals in the British Mu-
seum (Natural History), vol. 1, pp. 24, 26-27.

1895. Madrepora prolifera Lamarck, Gregory, Geol. Soc. London, Quart. Jour.,

vol. 51, p. 282.

1895. Madrepora prolifera Lamarck, Nutting, State L'niv. Iowa, Lab. Nat.

Hist. Bull., vol. 3, Nos. 1-2, p. 215.

1900a. A cropora prolifera (Lamarck), Gregory, Ann. Mag. Nat. Hist., ser. 7,

vol. 6, pp. 29-31.

1901. Acropora prolifera (Lamarck), Verrill, Connecticut Acad. Arts and Sci.,

Trans., vol. 11, pt. 1, art. 4, pp. 165, 168.

I90\z. Isopora muricata forma prolifera (Lamarck), Vaughan, Rijksmus. Geol.

en Mineral., Samml., ser. 2, vol. 2, No. 1, pp. 10, 12, 69.

19023. Acropora muricata var. prolifera (Lamarck), Verrill, Connecticut Acad.
Arts and Sci., Trans., vol. 11, pt. 1, art. 5, p. 216.

1902a. Isopora muricata iorma. prolifera (Lamarck), Vaughan, U.S. Fish Comm.,
Bull., vol. 20 for 1900, pt. 2, p. 313, pi. 22, fig. 1; pis. 23-25.

1902d. Madrepora muricata forma prolifera (Lamarck), Duerden, Nat. Acad.
Sci., Mem., vol. 8, pp. 542, 543, 545.

1909. Madrepora muricata forma prolifera Lamarck, Hartmeyer, Meereskunde
Berlin, Jahrg. 3, p. 10, pi. 1, fig. 2.

1911. Actopora prolifera (Lamarck) Vaughan, Carnegie Inst. Washington,
Yearbook No. 9, p. 135.

191'ih. Acropora prolifera (Lamarck), Vaughan, Carnegie Inst. Washington,
Yearbook No. 11, p. 156.

191Sd. Acropora prolifera (Lamarck), \'aughan, Washington Acad. Sci., Jour.,

vol. 5, No. 17, p. 597.

1916a. Acropora prolifera (Lamarck) Vaughan, Carnegie Inst. Washington,
Yearbook No. 14, p. 228.

1919a. Acropora prolifera (Lamarck), Vaughan, L'.S. Nat. Mus., Bull. 103, No.

9, pp. 480, 482.

1927h. Acropora prolifera (Lamarck), \ an der Horst, Bijdr. Dierk. Amster-
dam, vol. 25, p. 161.

1939. Acropora muriiiata var. prolifera (Lamarck), Butsch, Barbados Mus.
Nat. Hist. Soc, Jour., vol. 6, No. 3, p. 137, pi. 2, fig. 2.

1943. Acropora prolifera (Lamarck), Smith, Florida Acad. Sci., Proc, vol. 6,

No. 1, pp. 43, 46.

1944. Acropora prolifera (Lamarck), Wells, Jour. Paleont., vol. 18, No. 5, p.

446.

1948. Acropora prolifera (Lamarck), Smith, Atlantic Reef Corals, p. 60.

1954. Acropora prolifera (Lamarck), Smith, U.S. Fish and Wildlife Serv.,

Fish. Bull., vol. 55, No. 89, p. 293.

1954. Acropora prolifera (Lamarck), Fontaine, Inst. Jamaica, Ann. Rept. 1953-

1954, p. 24.

1957. Acropora prolifera (Lamarck), Newell and Rigby, Soc. Econ. Paleont.

and Mineral., Special Publ. No. 5, p. 58.

1958. Acropora prolifera (Lamarck), Zans, Geol. Sur. Dept. Jamaica, W.I.,

Bull. No. 3, p. 31.
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195Sh.Jiropora prolifcra (Lamarck), Zans, Geonotes, vol. 1, No. 2, p. 25.

1959. .Icropora prolifcra (Lamarck), Zans, Geonotes, vol. 2, No. 1, pp. 28, 32.

I959h. A cropora prolifcra (Lamarck), Goreau, Ecology, vol. 40, No. 1, pp. 70,

75, 85.

\9S9a.Acropora prolifcra (Lamarck), Goreau, Biol. Bull., vol. 116, No. 1, pp.

59, 63, 64, 65.

1961. Acropora prolifcra (Lamarck), Duarte Belio, Acuario Nac. [Cuba], Ser.

Educac. No. 2, pp. 9, 12, 13, figs. 1, 2.

1962. Acropora prolifcra (Lamarck), Stoddart, Atoll Research Bull., No. 87,

pp. 17, 18, 19.

1963. Acropora prolifcra (Lamarck), Almy and Carrion-Torres, Caribbean

Jour. Sci., vol. 3, Nos. 2-3, pp. 136, 137, 142, 146, 161, pi. 5a.

1964. Acropora prolifcra (Lamarck), Goreau, Science, vol. 145, No. 3630, p.

385.

1964. Acropora prolifcra ^Lamarck), Roos, Studies on the Fauna of Curacao

and other Caribbean Islands, vol. 20, No. 81, p. 47.

1964. Acropora prolifcra (Lamarck), Rivero, Gees [Venezuela], No. 11, p. 113.

The single specimen collected is so worn that the identification

is provisional. The small, broken corallum is branched, with two

of the branches diverging from the larger stem in the form of a "V".

The branches are cylindrical, gently tapering, and subcircular in

cross section, consisting of an axial corallite with somewhat smaller

radial corallites around it. The corallites are worn down to low

mounds or protuberances but normally rhey must have formed tubu-

lar projections scattered all over the branches as well as at the end

of the branches. The calices are less than 2 mm in diameter, and the

12 septa are well developed. The corallites grow at an angle to the

branch, and as the corallites have been worn down to the degree

that their calices are now parallel with the branch, the columella

appears to be off-centered.

Measurements. — Specimen B563a: length of largest branch of

corallum (broken at both ends) 46 mm; diameter of branch at large

end 9 mm, at small end 5 mm; average diameter of axial calice 1.1

mm, of radial calice 0.7 mm.
Locality. — Washed up on beach southeast of Higuerote, State

of Miranda. One dead specimen. Recent.

Comparisons. — It is difficult to determine with assurance

whether the Higuerote specimen is Acropora prolifera (Lamarck)

or Acropora cervicornis (Lamarck). Vaughan ( 1902a, p. 313) differ-

entiated A. prolifera by its more crowded branches, a character that

the Venezuelan form seems to display. As the two species are close,

citations to A. cervicornis are appended below.
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Remarks.— Acropora prolifera (Lamarck) was originally

known as A. muricata (Linnaeus). The A. muricata complex in the

West Indies was later subdivided into A. cervicornis, A. prolifera,

and A. palmata by Lamarck. Subsequently, and largely through the

work of Brook (1893b), these three American species were again

united under the name of A. muricata (Linnaeus), a name which

found acceptance by a number of authors. In 1900a, however, Greg-

ory reapplied the individual Lamarckian names to the three species,

and that trend has persisted to the present.

Range and distribution.— The range of Acropora prolifera

(Lamarck) is Pleistocene to Recent, the Pleistocene form reported

from the Fresh Creek fossil reef on Andros Island, the Bahamas.

The living A. prolifera is known from the Bahamas, Florida (Tor-

tugas), Mexico (off Vera Cruz), British Honduras (Rendezvous

Cay, Turneffe, Pedro Bank), Jamaica (on the well-sheltered inner

reef of Portland Bight), Haiti, Puerto Rico (Culebra), St. Thomas,

Curasao (Caracas Bay), Venezuela (Puerto La Cruz), and Bar-

bados (1-8 fathoms).

Addendum. — References to Acropora cervicornis (Lamarck)

are the following:

1707. Corallum allium porosum maximum muricatum Sloane, A Voyage to the

Islands of Madera, Barbados, Nieves, S. Cristophers and Jamaica, vol

1, p. 51, pi. 18, fig. 3. {Fide Vaughan, 1902a, p. 312.]

1758. Millcpora muricata (pars) Linnaeus, Systema Naturae, ed. 10, vol. 1, p
792.

1766. Madrcpora muricata (Linnaeus), Pallas, Elenchus Zoophytorum, p. 327,

iFide Vaughan, 1902a, p. 313.]

1767. Madrcpora muricata (Linnaeus), Knorr, Deliciae Naturae, pi. AH, fig

1. [Fide Vaughan 1902a, p. 313.]

1768. Madrcpora and Millcpora muricata (pars) Linnaeus, Pallas, )..yst der

Plant-Dieren, p. 404.

1786. MadrePora muricata var. a Ellis and Solander, The Natural History

of many curious and uncommon Zoophvtes. [Fide Vaughan, 1902a, p
313.]

1816. Madrcpora cervicornis Lamarck, Hist. nat. Anim. sans Vert., vol. 2, p
281.

1834. Madrcpora cervicornis Lamarck, Blainville, Manuel d'Actinologie ou de
Zoophytologie, p. 390.

1834. Hcteropora cervicornis (Lamarck), Ehrenberg, K. Akad. Wiss. Berlin,

Abhandl., p. 334.

1836. Madrcpora cervicornis Lamarck, Lamarck, Hist. nat. Anim. sans Vert.,

ed. 2, p. 449.

1846. Madrcpora cervicornis Lamarck, Dana, U.S. Exploring Exped., vol. 7,

Zoophytes, pp. 479-480.

1847. Madrcpora cervicornis Lamarck, Duchassaing, Soc. Geol. France, Bull.,

ser. 2, vol. 4, p. 1095.
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1850. Madrcpora ccrvicortiis Lamarck, Duchassaing, Animaux Radiaires des

Antilles, p. 17.

1859. Madrepora cervicornis Lamarck, Dana, Synopsis Rept. Zoophytes, U.S.

Exploring Exped., p. 89.

1860. Madrepora ccrvicornis Lamarck, Milne Edwards and Haime, Histoire

naturelle des CoraJliaires ou Polypes, vol. 3, pp. 136-137.

1861. Madrepora ccrvicornis Lamarck, Duchassaing and Michelotti, R. Accad.

Sci. Torino, Mem., ser. 2, vol. 19, p. 357.

1866. Madrepora cer'vicornis Lamarck, Duchassaing and Michelotti, R. Accad.

Sci. Torino, Mem., ser. 2, vol. 23, p. 188.

1870. Madrepora cerv'uornis Lamarck, Duchassaing, Revue des Zoophytes et

des Spongiaires des Antilles, p. 32.

1871. Madrepora cervicornis Lamarck, Pourtales, Mus. Comp. Zool., Mem., vol.

2, No. 4, p. 84.

1880. Madrepora cer'vicornis Lamarck, Pourtales in Agassiz, Mus. Comp. Zool.,

Mem., vol. 7, No. 1, pi. 18, figs. 1-9.

1886. Madrepora ccrvicortiis Lamarck, Quelch, Voyage H.M.S. Challenger,

Rept. Sci. Results, vol. 16, pt. 46, pp. 10, 11, 12, 149.

1888. Madrepora cervicornis Lamarck, A. Agassiz, Mus. Comp. Zool., Bull.,

vol. 14, pp. 82, 86.

1888. Madrepora cervicornis Lamarck, Rathbun, U.S. Nat. Mus., Proc, vol.

10, p. 13.

1889. Madrepora cervicornis Lamarck, Duerden, Inst. Jamaica, Jour., vol. 2,

p. 621.

1891. Madrepora cervicornis Lamarck, Jukes-Brown and Harrison, Geol. Soc.

London, Quart. Jour., vol. 47, p. 226.

Ii93b. Madrcpora (Eumadrepora) muricata forma cervicornis Lamarck, Brook,

Catalogue of the Madreporarian Corals in the British Museum (Natural

History), vol. 1, pp. 24, 27-28, 29.

1895. Madrepora cervicornis Lamarck, Gregory, Geol. Soc. London, Quart.

Jour., vol. 51, p. 282.

1895. Madrepora cervicornis Lamarck, Nutting, State Univ. Iowa, Lab. Nat.

Hist. Bull., vol. 3, Nos. 1-2, p. 134.

1900a. Madrepora cervicornis Lamarck, Gregory, Ann. Mag. Nat. Hist., ser.

7, vol. 6, No. 31, pp. 21-31.

\90lc. A cropora cervicornis (Lamarck), Verrill, Connecticut Acad. Arts Sci.,

Trans., vol. 11, pt. 1, art. 4, pp. 165, 167-168.

1901. Isopora muricata (Linnaeus) forma muricata s.s. =^ cervicornis (Lam-

arck), Vaughan, R. Mus. Geol. Min. Leiden, Samml., ser. 2, vol. 2, No.

1, pp. 8, 9, 10, 11, 12, 69-71.

1902a. A cropora muricata var. cervicornis (Lamarck), Verrill, Connecticut

Acad. Arts Sci., vol. 11, pt. 1, art. 5, p. 216.

1902a. Isopora muricata s.s. =^ cervicornis (Lamarck), Vaughan, U.S. Fish

Comm., Bull., vol. 20, for 1900, pt. 2, p. 313, pi. 21; pi. 22, fig. 2.

1902h. Isopora muricata (Linnaeus) forma cervicornis (Lamarck), Spencer,

Geol. Soc. London, Quart. Jour., vol. 58, p. 361.

1909. Madrepora muricata (Linnaeus) forma cervicornis Lamarck, Hartmeyer,

Meereskunde Berlin, Jahrg. 3, No. 2, pp. 9, 10, pi. 1, fig. 1.

1911. Acropora cervicornis (Lamarck), Vaughan, Carnegie Inst. Washington,

Yearbook No. 9, p. 135.

1913b. ^fro/>orfl cervicornis (Lamarck), Vaughan, Carnegie Inst. Washington,

Yearbook No. 11, p. 156.

1919. Isopora cervicornis (Lamarck), Nutting, Univ. Iowa Studies Nat. Hist.

vol. 8, No. 3, p. 101.

1919c. Acropora muricata (Linnaeus), Vaughan, Smithsonian Inst., Ann. Rept.

1917, pi. 25.
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1927b. A cropora cer-vtcornis (Lamarck), van der Horst, Bijdr. Dierk. Amster-
dam, vol. 25, p. 161.

1929. Acropora cervicornis (Lamarck), Felix, Fossilium Catalogus. I: Ani-
malia, pars 44, pp. 606-607.

X^ldh. Acropora ccrv'icornis (Lamarck), Wells, Amer. Jour Sci., ser. 5, vol.

31 (231), No. 182, p. 100.

1939. Acropora murlcata var. cer-vicornls (Lamarck), Butsch, Barbados Mus.
Histor. Soc, Jour., vol. 6, No. 3, p. 137, pi. 2, fig. 3.

1943. Acropora ccr-vicornis (Lamarck), Smith, Florida Acad. Sci., Proc, vol.

6, No. 1, pp. 43, 46.

1943. Acropora ccr-vicornis (Lamarck), Vaughan and Wells, Geol. Soc. Amer.,
Spec. Paper, No. 44, p. 300, pi. 8, fig. 1.

1948. Acropora ccr-vicornis (Lamarck), Smitli, Atlantic Reef Corals, pp. 75, 76,

pi. 2.

1954. Acropora ccr-vicornis (Lamarck), Smith, U.S. Fish Wildlife Serv., Fish.

Bull., vol. 55, No. 89, p. 293.

1954. Acropora ccrvicornis (Lamarck) = muricata (Linnaeus), Fontaine.

Inst. Jamaica, Ann. Rept. 1953-1954, p. 24.

1956. Acropora ccrvicornis (Lamarck), Ginsburg, Amer. Assoc. Petrol. Geol.,

Bull., vol. 40, No. 10, p. 2407.

1957. Acropora ccr-vicornis (Lamarck), Newell and Rigbv, Soc. Econ. Paleont.,

Spec. Publ. No. 5, pp. 42, 58, pi. 3, fig. 2.

195Sb. Acropora cer-vicornis (Lamarck), Zans, Geol. Sur. Dept. Jamaica, W.L,
Bull. No. 3, pp. 21, 31.

l^Sih. Acropora ccr-vicornis (Lamarck), Zans, Geonotes, vol. 1, No. 2, pp. 23,

24, 25.

1958. Acropora ccr-vicornis (Lamarck), Moore, Inst. Marine Sci. Univ. Texas,
Pub!., vol. 5, pp. 152, 154.

1959. Acropora ccr-vicornis (Lamarck), Kornicker, Bonet, Cann and Hoskin,

Inst. Marine Sci. Univ. Texas, Bull., vol. 6, pp. 13, 18, fig. 14.

1959. Acropora ccrvicornis (Lamarck), Zans, Geonotes, vol. 2, No. 1, pp. 28,

31, 32.

1959. Acropora ccrvicornis (Lamarck), Rodriguez, Bull. Marine Sci. Gulf and
Caribbean, vol. 9, No. 3, p. 274.

1959. Acropora ccr-vicornis (Lamarck), Newell, Imbrie, Purdy, and Thurber,
Amer. Mus. Nat. Hist., Bull., vol. 117, art. 4, pp. 194, 213," 214, fig. 13(7).

19S9h. Acropora ccrvicornis (Lamarck), Goreau, Ecology, vol. 40, No. 1, pp. 70,

72, 74, 75, 79, 81, 82, 83, 85.

1959. Acropora ccr-vicornis (Lamarck), T. Goreau and N. Goreau, Biol. Bull.,

vol. 117, No. 2, pp. 239, 241, 242, 243, 245, 246, 248.

I960h. Acropora ccrvicornis (Lamarck), Lewis, Canadian Jour. Zool., vol. 38,

No. 6, pp. 1133, 1140, pi. 5, fig. 11; pi. 6, fig. 12.

1960c. Acropora ccrvicornis (Lamarck), Lewis, Barbados Mus. and Nat. Hist.

Soc, Jour., vol. 28, No. 1, p. 11.

1960h. Acropora ccrvicornis (Lamarck), T. Goreau and N. Goreau, Biol. Bull.,

vol. 119, No. 3, p. 421.

1961. Acropora ccrvicornis (Lamarck), Duarte Bello, Acuario Nac. [Cuba],
Ser. Educac. No. 2, pp. 9, 12.

1961. Acropora muricata (Linnaeus) ccrvicornis (Lamarck), Westermann and
Kiel, Natuurwet. Studiekr. Suriname en Nederlandse Antillen, No. 24,

p. 136.

I96la. Acropora ccr-vicornis (Lamarck), Goreau, Endeavour, vol. 20, No. 77,

P-"...
1961. Acropora ccr-vicornis (Lamarck), Zans, Geol. Sur. Dept. Jamaica, W.L,

Bull., No. 3, p. 31.
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1962. Acropora cerviconiis (Lamarck), Kornicker and Boyd, Amer. Assoc.

Petrol. Geol., vol. 46, No. 5, pp. 646, 647, 650, 651, 655, 657, 662, 663,

664, 667, figs. 9, 10, 16 (6), 22, 23, 24, 28, 30, 31.

1962. Acropora cervicornis (Lamarck), Stoddart, Atoll Research Bull., No. 87,

pp. 17, 19, 20, 21, 22, 23, 25, 26, 27, 28, figs. 11, 12.

1963. Acropora cervicornis (Lamarck), Shinn, Jour. Sed. Petrol., \oI. 33, No.

2, pp. 300, 301, fig. 11.

1963. Acropora cervicornis (Lamarck), Almy and Carrion-Torres, Caribbean
Jour. Sci., vol. 3, Nos. 2-3, pp. 141, 142, 145, 161, pi. 4a.

1963. Acropora cervicornis (Lamarck), Jones, Bull. Marine Sci. Gulf and
Caribbean, vol. 13, No. 2, p. 282.

1964. Acropora cervicornis (Lamarck), Buisonje, K. Nederland. Akad. Wet-
ensch., Proc, ser. B, vol. 67, No. 1, pp. 64, 65.

1964. Acropora cervicornis (Lamarck), Roos, Studies on the Fauna of Curasao
and other Caribbean Islands, vol. 20, No. 81, pp. 6, 7, 47, pi. 12a.

1964^3. Acropora cervicornis (Lamarck), Goreau, Science, vol. 145, No. 3630, p.

385, fig. 2.

1964. Acropora cervicornis (Lamarck), Storr, Geol. Soc. Amer., Spec. Papers,

No. 79, p. 72.

1964. Acropora cervicornis (Lamarck), Folk and Robles, Jour. Geol., vol. 72,

No. 3, pp. 261, 262, 268, pi. 3, fig. A.

1966. Acropora cervicornis (Lamarck), Stanlev, Amer. Assoc. Petrol. Geol.,

Bull., vol. 50, No. 9, pp. 1931, 1937, 1938, pi. 1, fig. 8.

1966. Acropora cervicornis (Lamarck), Shinn, Jour. Paleont., vol. 40, No. 2,

pp. 233-240, pi. 27, text-figs. 1-6.

1967. Acropora cervicornis (Lamarck), Mesolella, Science, vol. 156, No. 3775,

pp. 638, 639, fig. 2.

The range of Acropora cervicornis (Lamarck) is Pleistocene

to Recent. The hving form is known from the Bahamas (Bimini)

to Barbados, with intervening locaHties at Florida and the Tortugas

(2-10 fathoms), Mexico (Blanquilla and Alacran Reefs), British

Honduras (Rendezvous Cay, Turneffe, Lighthouse Reef, Glover's

Reef, Pedro Bank), Cuba, Jamaica, Puerto Rico (off Gallardo Bank,

10 fathoms), Antigua, St. Thomas, Curasao (3-6 fathoms), and

Venezuela (Tortuga and Margarita Islands).

According to Vaughan (1918, p. 482), the A. cervicornis variant

of A. muricata occurs in the Pleistocene of Moi'n Hill (Costa Rica),

at Mount Hope in the Panama Canal Zone, and "is general in the

West Indian and eastern Central American Pleistocene reefs where

they were not exposed to the beat of the heavy surf." The species

is also known from the Pleistocene of the Fresh Creek fossil reef

in the Great Bahama Bank (Newell and Rigby, 1957), in the

Key Largo Limestone of Florida (Stanley, 1966), at Sugar Loaf

in the Island of St. Eustatius (Westermann and Kiel), from the

Island of Guadeloupe, and in uplifted reefs in Barbados (Mesolella,

1967).



28 Bulletin 246

Siderastrea (Siderastrea) radians (Pallas) PI. 2, figs. 4, 5

1766. Madifpora radians Pallas, Eienchus Zoophytorum, pp. 322-323.

1767. Madrcpora astroitcs Linnaeus, Systema Naturae, ed. 12, p. 1276 (not

Pallas, 1766).
1786. Madrcpora galaxca Ellis and Solander, Natural History of Zoophytes, p.

168, pi. 47, fig. 7.

1791. Madrepora galaxca Ellis and Solander, Gmelin, Systema Naturae, ed.

13, pt. 6, p. 3765.

1791. Madrcpora astroitcs Linnaeu-i, Gmelin, Systema Naturae, ed. 13, pt. 6,

p. 3767.

1794. Madrcpora astroitcs Linnaeus, Esper, Fortsetzungen Pflanzenthiere, vol.

1, pp. 12-16, pi. 35.

1801. Astraca galaxca (Ellis and Solander), Lamarck, Hist. nat. Anim. sans

Vert., p. 371.

1807. Astraca radians (Pallas), Fischer von Waldheim, Museum Demidoff,
vol. 3, p. 295.

1815. Astraca radians seu astroitcs (Linnaeus), Oken, Lehrb. Naturg., vol. 3,

No. 1, p. 65.

1816. Astraca galaxca (Ellis and Solander), Lamarck, Hist. nat. Anim. sans

Vert., vol. 2, p 267.

1816. ?Astraca punctifcra Lamarck, Hist. nat. Anim. sans Vert, vol. 2, p. 260.

1821. Astraca galaxca (Ellis and Solander), Lesueur, Mus. Nat. Hist. nat.

Paris, Mem., vol. 6, p. 285, pi. 16, fig. 13.

1821. Astraca galaxca (Ellis and Solander), Lamouroux, Exposition Method-
ique Polypiers, p. 60, pi. 47, fig. 7.

1824. fAstraca punctijcra Lamarck, Lamouroux, Encyclopedie, Methodique,
Zoophytes, p. 132.

1830. Astraca (Siderastrea) galaxca (Ellis and Solander), Blainville, Diction-

naire des Sciences Naturelles, vol. 60, p. 335.

1830. Astracpora punctifcra (Lamarck), Blainville, Dictionnaire des Sciences

Naturelles, vol. 60, p. 349.

1834. Astracopora punctifcra (Lamarck), Blainville, Manuel d'Actinologie ou
de Zoophytologie, p. 383.

1834. Sidcrastraca galaxca (Ellis and Solander), Blainville, Manuel d'Actin-

ologie ou de Zoophytologie, p. 370.

1834. Astraca astroitcs (Linnaeus), Ehrenberg, K. Akad. Wiss. Berlin, Ab-
handl., p. 319.

1834. Explanaria galaxca (Ellis and Solander), Ehrenberg, K. Akad. Wiss.
Berlin, Phys., Abhandl., 1832, p. 306.

1836. fAstrca punctifcra Lamarck, Hist. nat. Anim. sans Vert., ed. 2, vol. 2,

p. 407.

1836. Astraca galaxca (Ellis and Solander), Lamarck, Hist. nat. Anim. sans

Vert., ed.2, vol. 2, p. 418.

1846. Sidcrina galaxca \ Ellis and Solander), Dana, U.S. Exploring Exped.,
vol. 7, Zoophytes, pp. 218-220, pi. 10, figs. 12, 12b. [Not figs. 12a, 12d
fide Vaughan, 1919, p. 439.]

\%'\%h. Sidcrastraca galaxca (Ellis and Solander), Milne Edwards and Haime,
Ann. Sci. Nat. Paris, C. R., vol. 27, p 495.

1849. Sidcrastraca galaxca (Ellis and Solander), Milne Edwards and Haime,
Ann. Sci. Nat. Paris, Zoologie, ser. 3, vol. 12, p. 139.

1850. Astraca galaxca (Ellis and Solander), Duchassaing, Animaux Radiaires
des Antilles, p. 15.

1851. Sidcrastraca galaxca (Ellis and Solander), Milne Edwards and Haime,
Mus. Nat. Hist. nat. Paris. Arch., vol. 5, p. 106.

1853. Madrcpora galaxca Ellis and Solander, Nelson, Geol. Soc. London,
Quart. Journ., vol. 9, p. 211.
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1855. Astraca galaxea (Ellis and Solander), Duchassaing, Soc. Geol. France,

Bui!., ser. 2, vol. 12, p. 754.

1857. Astraca radians (Pallas), Milne Edwards and Haime, Histoire Natur-

elle des Coralliaires, vol. 2, pp. 506-507.

1859. Siderina galaxea (Ellis and Solander), Dana, Synopsis Rept. Zoophytes

U.S. Exploring Expedition, p. 28.

1861. Astrea radians (Pallas), Duchassaing and Michelotti, R. Accad. Sci.

Nat. Torino, Mem., ser. 2, vol. 19, p. 354.

1864. Sidcrastraea radians (Pallas), Verrill, Mus. Comp. Zool., Bull., vol. 1,

p. 55.

1866. Astraea radians (Pallas), Duchassaing and Michelotti, R. Accad. Sci.

Nat. Torino, Mem., ser. 2, vol. 23, pp. 182-183.

1870. Astraea radians (Pallas), Duchassaing, Revue des Zoophytes et des

Spongiaires des Antilles, p. 31.

1871. Siderastraea galaxea (Ellis and Solander), Pourtales, Mus. Comp. Zool.,

Mem., vol. 2, No. 4, p. 81.

1875. Siderastrea galaxea E. & H., Pourtales, in Gabb, Geol. Mag., decade 2,

vol. 2, p. 545.

1877. Siderastraea radians (Pallas), Lindstrom, K. Svenska Vetensk.-Akad.

Stockholm, Handl., vol. 14, No. 6, p. 23.

lS77c. Siderastraea galaxea (Ellis and Solander), Arango y Molina, R. Acad.

Cienc. Med., Fis. y Nat. Habana, An., vol. 14, p. 281.

1880. Siderastraea galaxea (Milne Edwards and Haime) and (Blainville),

Pourtales, in Agassiz, Mus. Comp. Zool., Mem., vol. 7, pt. 1, pi. 11, figs.

14-21; pi. 15, figs. 1-12.

1886. Siderastraea galaxea (Ellis and Solander), Quelch Voyage of H.M.S.
Challenger, Rept. Sci. Results, Zoology, vol. 16, pt. 46, pp. 12, 113.

liS^b. Siderastraea galaxea (Ellis and Solander), Heilprin, Acad. Nat. Sci.

Philadelphia, Proc, vol. 40, p. 306.

1888. Siderastraea radians (Pallas), Ortmann, Zool. Jahrb., Syst., vol. 3, p.

181.

1889. Siderastraea galaxea (Ellis and Solander), Duerden, Inst. Jamaica,

Jour., vol. 2, p. 621.

1890. Siderastraea radians (Pallas), Ortmann, Zeitschr. f. Wissensch. Zool.

Leipzig, vol. 50, p. 298.

1890. Siderastraea galaxea (Ellis and Solander), Heilprin, Acad. Nat. Sci.

Philadelphia, Proc, vol. 42, p. 305.

1891. Siderastraea galaxea (Ellis and Solander), Jukes-Brown and Harrison,

Geol. Soc. London, Quart. Jour., vol. 47, p. 226.

1895. Siderastraea galaxea (Ellis and Solander), Nutting, State Univ. Iowa,
Lab. Nat. Hist. Bull., vol. 3, Nos. 1-2, pp. 99, 134.

1895. Astraea radians (Pallas), Gregory, Geol. Soc. London, Quart. Jour.,

vol. 51, pp. 277-278, 285.

1899. Astrea radians (Pallas), Guppy, Victoria Inst. Trinidad, Proc, vol. 3,

p. 169.

1900a. Siderastrea radians (Pallas), Verrill, Connecticut Acad. Arts Sci., Trans.,

vol. 10, p. 552.

1901. Siderastrea radians (Pallas), Vaughan, R. Mus. Geol. Min. Leiden,

Samml., ser. 2, vol. 2, No. 1, pp. 8, 11, 12, 61-62.

1901b. Siderastrea radians (Pallas), Verrill, Connecticut Acad. Arts Sci.,

Trans., vol. 11, art. 3; pp. 88, 152, 153-155; 1901c, art. 4, pp. 181, 186,

pi. 30, fig. 1.

1902. Siderastrea radians (Pallas), Verrill, Connecticut Acad. Arts Sci.,

Trans., vol. 11, pt. 2, art. 10, p. 485.

1902a. Siderastrea radians (Pallas), Vaughan, U.S. Fish Comm., Bull., vol. 20
for 1900, pt. 2, p. 309, pi. 15; pi. 16. fig. 2.
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190^b. Siderastrra radians (Pallas), Duerden, Carnegie Inst. Washington, Publ.

No. 20, pp. 1-130, pis. 1-11, text-figs. 1-13.

190Sh.Siderastrea radians (Pallas), Gravier, Soc. Biol. Paris, C. R., vol. 64,

pp. 1081-1082.

1909. Siderastrra radians (Pallas), Hartmeyer, Meereskunde Berlin, Jahrg. 3,

No. 2, p. 11, pi. 2, fig. 2.

1909c. Sidcrastrea radians (Pallas), Gravier, Mus. Nat. Hist. nat. Paris, Bull.,

vol. 15, pp. 365-368.

1909d. Siderastrra radians (Pallas), Gravier, Inst. Oceanogr. Paris, Ann.,

vol. 1, pp. 4, 5. 17-24, pi. 5, figs. 16-20; pi. 6, figs. 24-27; pi. 7, figs.

28-33; pi. 8, figs. 34-38; pi. 9, fig. 39.

1910a. Siderastrca radians (Pallas), Gravier, Assoc. Frangaise Avancem. Sci.,

C. R., vol. 38, pp. 704-705.

1911. Siderastrra radians (Pallas), Vaughan, Carnegie Inst. Washington,
Yearbook No. 9, p. 139.

1912b. Sidrrastrra radians (Pallas), Vaughan, Carnegie Inst. Washington,
Yearbook No. 11, pp. 156, 162.

1913. Sidrrastrra radians (Pallas), Mayer, Carnegie Inst. Washington, Year-
book No. 11, p. 126.

1914. Sidrrastrra radians (Pallas), Mayer, Carnegie Inst. Washington, Publ.

No. 183, Papers Tortugas Lab., vol. 6, No. 1, pp. 19, 20.

1915d. Siderastrra radians (Pallas), Vaughan, Washington Acad. Sci., Jour.,

vol. 5, p. 597.

1916a. Sidrrastrra radians (Pallas), Vaughan, Carnegie Inst. Washington,
Yearbook No. 14, p. 228.

1916c. Sidrrastrra radianrs (Pallas), Vaughan, Nat. Acad. Sci., Proc, vol. 2,

pp. 96, 98.

191%h. Sidrrastrra radians (Pallas), Vaughan, Carnegie Inst. Washington,
Publ. No. 213, Papers Dept. Marine Bio!., vol. 9, p. 325.

191%a. Sidrrastrra radians (Pallas), Mayer, Carnegie Inst. Washington, Publ.

No. 252, Papers Dept. Marine Biol., vol. 12, No. 7, pp. 175, 176.

1919a. Sidrrastrra radians (Pallas), Vaughan, U.S. Nat. Mus., Bull. 103, No. 9,

pp. 225. 232, 300, 436, 437, 439-441, 442, 444, 516, pi. 114, fig. 1.

1925e. Sidrrastrra radians (Pallas), Boschma, Amer. Acad. Arts Sci., Proc, \ol.

60, pp. 451, 456, 458.

1927b. Siderastrra radians (Pallas) van der Horst, Bijdr. Dierk. Amsterdam,
vol. 25, p. 160.

1929. Sidrrastrra radians (Pallas), Felix, Fossilium Catalogus. I: Animalia,

pars 44, pp. 560-561.

1920a. Sidrrastrra radians (Pallas), Yonge, British Mus. (Nat. Hist.) Great
Barrier Reef Exped. 1928-29, Sci. Rept., vol. 1, No. 2, p. 44.

1922a. Sidrrastrra radians (Pallas), Wells, Carnegie Inst. Washington, Year-
book No. 31, p. 291.

1925h. Sidrrastrra radians (Pallas), Yonge, Carnegie Inst. Washington, Publ.

x\o. 452, Papers Tortugas Lab., vol. 29, No. 9, pp. 201-208, pi. 1, figs. 1-4.

1937. Sidrrastrra radians (Pallas), Yonge, Carnegie Inst. Washington, Publ.

No. 475, Papers Tortugas Lab., vol. 31, No. 9, pp. 209, 211.

1943. Siderastrra radians (Pallas), Smith, Florida Acad. Sci., Proc, vol. 6,

No. 1, p. 43.
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1954. Sidrrastrra radians (Pallas), Fontaine, Inst. Jamaica, Ann. Rept. 1953-

1954, p. 24.
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Bull., vol. 55, No. 89, p. 293.
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des Madreporaires, p. 400, fig. 260 bis.

195Sa. Siderastrea radians (Pallas), Zans, Geol. Sur. Dept. Jamaica, W.I.,

Bull. No. 3, p. 31.
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37, pp. 20, 21.

1958. Siderastrea radians (Pallas), Squires, Amer. Mus. Nat. Hist., Bull., vol.

115, art. 4, pp. 248-249, pi. 35, figs. 1, 3, 4; pi 36, fig. 3.
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1959. Siderastrea radians (Pallas), T. (joreau and N. Goreau, Biol. Bull., vol.

117, No. 2, pp. 242, 243, 248.

1959. Siderastrea radians (Pallas), Newell, Imbrie, Purdy, and Thurber,
Amer. Mus. Nat. Hist., Bull., vol. 117, art. 4, p. 211.

1959h. Siderastrea radians (Pallas), Goreau, Ecology, \ ol 40, pp. 70, 73, 75,

82, 85.

1959. Siderastrea radians (Pallas), Kornicker, Bonet, Cann, and Hoskin, Inst.

Marine Sci. Univ. Texas, Publ., vol. 6, p. 19.

1959. Siderastrea radians (Pallas), Zans, Geonotes, vol. 2, No. 1, pp. 28, 33, 34.

1960b. Siderastrea radians (Pallas), Lewis, Canadian Jour. Zool., vol. 38, No.

6, pp. 1134, 1135, 1141.

1960c. Siderastrea radians (Pallas), Lewis, Barbados Mus. Nat. Hist. Soc,

Jour., vol. 28, No. 1, p. 11.

1961. Siderastrea radians (Pallas), Duarte Bello, Acuario Nac. [Cuba], Ser.

Educac. No. 2, pp. 10, 72-73, figs. 61-62.

1962. Siderastrea radians (Pallas), Kornicker and Boyd, Amer. Assoc. Petrol.
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1963. Siderastrea radians (Pallas), Almy and Carrion-Torres, Caribbean Joui.
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Proc, ser. B, vol. 67, No. 1, pp. 64, 65.

1964. Siderastrea radians (Pallas), Roos, Studies of the Fauna of Curac^ao
and other Caribbean Islands, \oI. 20, No. 81, p. 9.

196^3. Siderastrea radians (Pallas), Goreau, Science, vol. 145, No. 3630, p. 385.

1964. Siderastrea radians (Pallas), Storr, Geol. Soc. Amer., Spec. Papers, No.
79, pp. 60, 67, 80.

1964. Siderastrea radians (Pallas), Rivero, Geos, No. 11, p. 112.

1965. Siderastrea radians (Pallas), Kissling, Bull. Marine Sci., vol. 15, No.
3, pp. 605, 607, 610, fig. 6E.

1965. Siderastrea radians (Pallas), Neumann, Bull. Marine Sci., vol. 15, No. 4,

p. 1004.

1966. Siderastrea radians (Pallas), Stanley, Amer. Assoc. Petrol. Geol., Bull.,

vol. 50, No. 9, p. 1931, pi. 1, fig. 10.'
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The single Venezuelan specimen collected is a young one. The

corallum is encrusting, cerioid, slightly hemispherical and undula-

tory and ash gray in color. The calices are suhhexagonal m outlme,

with diameters ranging from 2.8 mm to 4.5 mm. There are 26 to

36 septa in four cycles, the last cycle incomplete. The summits ot

the septa are nearly horizontal at the boundary of the adjoining

calice but inward toward the columella they steepen, gradually

at first but then precipitously at the columellar cavity. The sides of

the septa are vertical and are studded with small pointed nodules;

the upper margins are serrulated by small denticles of which there

are 12 or so on the longer septa. The columella is small and papillose.

Measurements. — ^^ecxmen B569a: corallum length 25 mm

width 23 mm, thickness 4 mm; length of calices 3.1 mm to 4.5

mm, width 2.8 mm to 3.7 mm.

Locality. — W2is\\td up on beach southeast of Higuerote, State

of Miranda. One dead specimen. Recent.

Comparisons.— Siderastrea radians (Pallas) is often found

with and closely resembles Siderastrea siderea (Ellis and Solander).

It is' distinguished from S. siderea by its deeper and narrower col-

umellar cavity, and by its smaller calices with fewer septa;

there are always fewer than 48 septa on adults of S. radians, as

compared with 48 or more on S. siderea. Another similar species is

S stellata VerriU from Albrolhos Reef and Bahia, Brazil, but that

has longer calices (up to 6 mm), more coarsely dentate septa, and a

less developed columella than S. radians,

S. radians is essentially a near-shore species occupying a variety

of habitats from strong surf at one extreme to sediment-laden waters

at the other.

Range and distribution. — U the S. galaxea reported by four-

tales from the Dominican Republic is synonymous with S. radians,

as most authors believe, then S. radians ranges from Middle Mio-

cene to Recent.

The living form of S. radians is common in the Western At-

lantic in shallow water, and has been reported from the Red Sea,

off the Islands of San Thome and Fernando Po in the Gulf of

Guinea, and in the Cape Verde Islands. Western Atlantic localities

are Bermuda (Gallows Island); the Bahamas (Harrington Sound,
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Bimini, Abaco); the Florida Keys (Spanish Harbor); the west

coast of Florida (St. George's Sound); the Tortugas (Bird Key-

Reef, Loggerhead Key, Fort Jefferson); Mexico (Vera Cruz, Isla

Verde, Isla de Lobos, Alacran Reef); Panama; British Honduras
(Rendezvous Cay, Turneffe); Cuba; Puerto Rico (tide pools, back-

and-patch reefs, cays); Jamaica (Kingston 5-6 ft.); St. Thomas;
Guadelope; Curacao (Westpunt Baai, St. Michaels Baai, Piscadera

Baai, Spanish Water); and Barbados. The Pleistocene S. radians

occurs inthe Bahamas (Fresh Creek fossil reef); Florida (Key Largo
Limestone); the Panama Canal Zone (Mt. Hope); Curasao; and

the Barbados in low level reefs. S. radians from the Mio-Pliocene of

Cubagua Island, Venezuela is noted by Rivero (1964), and the Mio-

cene S. galaxea (Ellis and Solander), which is placed in synonymy
with S. radians (Pallas), was reported by Pourtales in 1875 from

the Dommican Republic.

Siderastrea (Siderastrea) siderea (Ellis and Solander) PI. 3, figs. 1-5

1786. Madrcpora sldcrca Ellis and Solander, Natural History of Zoophytes,
p. 168, pi. 49, fig. 2.

1791. Madrepora s'ldi-rca Ellis and Solander, Gmelin, Svstema Naturae, ed. 13,

pt. 6, p. 3765.

1816. Astraea siderea (Ellis and Solander), Lamarck, Hist. nat. Anim. sans
Vert., vol. 2, p. 267.

1821. Astraea siderea (Ellis and Solander), Lesueur, Mus. Nat. Hist. nat.
Paris, Mem., vol. 6, p. 286, pi. 16, fig. 14.

1821. Astraea siderea (Ellis and Solander), Lamouroux, Exposition Methodique
Polypiers, p. 60, pi. 49, fig. 2.

1824. Astraea siderea (Ellis and Solander), Lamouroux, Encvclopedie Meth-
odique, Zoophytes, vol. 2, p. 126.

1830. Astraea (Siderastraea) siderea (Ellis and Solander), Blainville, Diction-
naire des Sciences Naturelles, vol. 60, p. 335.

1834. Astraea (Siderastraea) siderea (Ellis and Solander), Blainville, Manuel
d'Actinologie ou de Zoophytologie, p. 370.

1834. Astraea triehophylla Ehrenberg, K. Akad. Wiss. Berlin, Phvs. Abhandl.
1832, p. 319. {Fide Gregory, 1895, p. 279.]

1836. Astraea siderea (Ellis and Solander), Lamarck, Hist. Nat. Anim. sans
Vert., ed. 2, vol. 2, p. 417.

1846. Pavonia siderea (Ellis and Solander), Dana, U.S. Exploring Exped.,
Zoophytes, vol. 7, pp. 331-332.

1849. ? Siderastrea globosa Milne Edwards and Haime, Ann. Sci. Nat. Paris,
sen. 3, vol. 12, p. 141. {Fide Gregory, 1895, p. 279.]

1849. Siderastrea siderea (Ellis and Solander), Milne Edwards and Haime,
Ann. Sci. Nat. Paris, ser. 3, vol. 12, p. 141.

1851. Siderastrea siderea (Ellis and Solander), Milne Edwards and Haime,
Mus. Nat. Hist. nat. Paris, Arch., vol. 5, p. 105.

1857. Astraea siderea (Ellis and Solander), Milne Edwards and Haime, His-
toire naturelle des Coralliaires, vol. 2, p. 509, pi. D7, fig. 2.

1857. f Astraea globosa Milne Edwards and Haime, Histoire naturelle des
Coralliaires, \o\. 2, p. 510.
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1859. Pavonta suinea (Ellis and Solander), Dana, Synopsis Rept. Zoophytes

U.S. Exploring Expedition, pp. 53, 157.
, ^,- x i^„; p

1861. Asirea sidnra (Ellis and Solander), Duchassa.ng and M.chelotti, R.

^ccad. Sci. Torino, Mem., ser. 2, vol. 19, p. 354.

lUSa.Siderastrara crmulata BlainviUe y^r antUlarum Duncan, C,eol v,oc.

London, Quart. Jour., vol. 19. p. 435. VFuie Gregory, 1895 p. 279.

1863a Sidnastrara grandis Duncan, Geol. Soc. London, Quart. Jour., vol. 19,

p. 441, pi. 16, figs. 5a, 5b. iFidf Gregory, 1895 p. 279.]

1864a. 5/J^rfli/r«r« ^/rt/a//i Duncan, Geol. Soc. London, Quart. Jour., vol. 20,

\UAh.%derastrea siderea (Ellis and Solander), Verrill, Mus. Comp. Zool.,

Bull., vol. 1, No. 3. p. 55.

1865. Siderasiraea acnulala BlainviUe var. antillarum Duncan, Duncan and

Wall, Geol. Soc. London, Quart. Jour., vol. 21, p. 11.
, „. , ,

. „

1866. Aslraea sidcrca (Ellis and Solander), Duchassaing and Michelotti, R.

Accad. Sci. Torino, Mem., ser. 2, vol. 23, p. 183.

neU.Astraca grandis Duncan, Duncan, Geol. Soc. London, Quart. Jour., vol.

24, pp. 18, 20.
. , . c • T-

n6%^.Sidcrastraca strllata Verrill, Connecticut Acad Arts and Sci., Irans.,

vol 1 pt. 2, Art. 5, No. 4, pp. 352-353. {Fide Gregory, 1895, p. 279.J

1870 Astraca grandis Duncan, Duchassaing, Revue des Zoophytes et des

Spongiaires des Antilles, p. 31. [Fidt Gregory, 1895, p. 279.]

1870 Astraea crcnulata {uon BlainviUe), Duchassaing. Revue des Zoophytes

et des Spongiaires des Antilles, p. 31. IFidr Gregory, 1895, p. 279.J

1871. Siderasiraea siderea BlainviUe, Pourtales, Mus. Comp. Zool., Mem., vol.

2, No. 4, p. 81.
, . ^ 1 o

1875. Siderastrea siderea BlainviUe, in CJabh, Geol. Mag., decade 2, vol. 2, p.

545

nncSid'erastraea siderea (Ellis and Solander), Arango y Molina, R. Acad.

Cienc. Med., Pis. v Nat. Habana, An., vol. 14, p. 281.

1895. Astraea siderea (Ellis and Solander). Gregory. Geol. Soc. London. Quart.

jour., vol. 51. pp. 278-279, 285.

\9m2i.'Siderastraea siderea (Ellis and Solander) BlainviUe, Verrill, Connecticut

Acad. Arts Sci., Trans., vol. 10, art. 14, p. 554.

1901b Siderasiraea siderea (Ellis and Solander) BlainviUe, Verrill, Connecticut

Acad. Arts Sci.. vol. 11, pt. 1, art. 3. pp. 151-152. 154, 155, pi. 30, figs. 1-2.

I90lc. Siderastrea siderea (Ellis and Solander) BlainviUe, Verrill, Connecticut

Acad. Arts Sci., Trans., vol. 11, pt. 1, art. 4, pp. 181, 186.

1902a. Siderastrea siderea (Ellis and Solander), Vaughan, U.S. Fish Comm.,

Bull., vol. 20 for 1900. pt. 2, pp. 309-310, pi. 14, figs. 1-2; pi. 16, fig. 1.

1902d.Siderastraea siderea (Ellis and Solander). Duerden. Nat. Acad. Sci.

Washington. Mem., vol. 8, pp. 588-591, pi. 22, figs. 150-152; pi. 23, figs.

153-156; pi. 24, figs. 157-160.

1902a. Siderastraea siderea (Ellis and Solander). Spencer, Geol. Soc. London,

Quart. Jour., vol. 58, p. 349.

190^h. Siderastrea siderea (Ellis and Solander), Duerden, Carnegie Inst. Wash-

ington, Publ. No. 20, p. 3.
.

l90Sh. Siderastrea siderea (Ellis and Solander), Gravier, Soc. Biol. Pans, vol.

64, pp. 1081, 1082.

19096. Siderastrea siderea (Ellis and Solander), Gravier, Inst. Oceanogr. Pans,

Ann., vol. 1, No. 2, pp. 22, 23.

19nb. Siderastrea siderea (Ellis and Solander), Vaughan, Carnegie Inst. Wash-

ington, Yearbook No. 11, p. 156.

1913. Siderastrea siderea (Ellis and Solander), Brown and Pilsbry, Acad. Nat.

Sci. Philadelphia, Proc, vol. 65, p. 497.

191-ih. Siderastrea siderea (Ellis and Solander), Mayer, Carnegie Inst. Wash-

ington, Publ. No. 183. Papers Tortugas Lab., vol. 6, No. 1, pp. 19, 20.
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19lSc. Siderastrca sidcrca (Ellis and Solander), Vaughan, Washington Acad.

Sci., Jour., vol. 5, No. 17, p. 597.

1916. Siderastrea siderea (Ellis and Solander), Vaughan, Carnegie Inst. Wash-
ington, Yearbook No. 14, pp. 221, 228, 229.

1917a. Sidrrastrra siderea (Ellis and Solander), Vaughan, U.S. Geol. Sur.,

Prof. Paper 98-T, p. 375.

I9l9a. Siderastrea siderea (Ellis and Solander). Vaughan, U.S. Nat. Mus.,

Bull. 103, No. 9, pp. 212, 214, 215, 217, 219, 225, 232. 253, 255, 256, 377,

387, 436, 437, 438, 440, 443-447.

1920. Siderastrea siderea (Ellis and Solander), Gravier. Resultats Campagnes
Scientifiques du Prince de Monaco. No. 55. p. 96. pi. 12, figs. 179-180.

1924. Siderastraea siderea (Ellis and Solander), Woodring, Brown, and Bur-
bank, Republic Haiti Geol. Sur., pp. 173, 178.

1926. Siderastrea siderea (Ellis and Solander), Vaughan and Hoffmeister,

Carnegie Inst. Washington, Publ. No. 344, Papers Dept. Marine Biol.,

vol. 23, p. 110.

1927a. Siderastraea siderea (Ellis and Solander), Felix. Fossilium Catalogus.

I: Animalia, pars 35, pp. 372-373.

1927b. Siderastrea siderea (Ellis and Solander), van der Horst, Bijdr. Dierk.

Amsterdam, vol. 25, p. 160.

1929. Siderastraea siderea (Ellis and Solander), Felix, Fossilium Catalogus. I:

Animalia, pars 44, p. 561.

1932a. Siderastrea siderea (Ellis and Solander). Wells. Carnegie Inst. Wash-
ington. Yearbook No. 31. p. 291.

193Sb. Siderastrea siderea (Ellis and Solander), Yonge, Carnegie Inst. Wash-
ington, Publ. No. 452, Papers Tortugas Lab., vol. 29, No. 9, pp. 201-202.

207-208.

1939. Siderastraea siderea Blainville, Butsch, Barbados Mus. Hist. Soc, Jour.,

vol. 6, No. 3, pp. 135-136, pi. 1, fig. 2.

19A^0a. Siderastrea siderea (Ellis and Solander), Rutten. K. Nederland. Akad.
Wetensch., Proc, vol. 43, No. 7, p. 826.

1943. Siderastrea siderea (Ellis and Solander), Smith, Florida Acad. Sci.,

Proc, vol. 6, No. 1, p. 43.

1943. Siderastrea siderea (Ellis and Solander), Vaughan and Wells, Geol.
Soc. Amer., Spec. Papers, No. 44, p. 305, pi. 13, fig. 1.

1944. Siderastrea siderea (Ellis and Solander), Wells, Jour. Paleont., vol. 18,

No. 5, p. 446.

1948. Siderastrea (Siderastrea) siderea (Ellis and Solander), Smith, Atlantic
Reef Corals, pp. 60, 72, 79, pi. 7.

1954. Siderastrea siderea (Ellis and Solander), Fontaine, Inst. Jamaica, Ann.
Rept. 1953-1954, p. 24.

1954. Siderastrea siderea (Ellis and Solander), Smith, U.S. Fish and Wild-
life Serv., Fish. Bull., vol. 55, No. 89, p. 293.

1955. Siderastrea siderea (Ellis and Solander), G. Voss and N. Voss, Bull.

Marine Sci. Gulf and Caribbean, vol. 5, No. 3, p. 223.

1956. Siderastrea (Siderastrea) siderea (Ellis and Solander), Wells, Treatise
on Invertebrate Paleontology, F ( Coelenterata ), pp. F384-F385, fig. 276.
Ic.

1956. Siderastrea siderea (Ellis and Solander), Ginsburg, Amer. Assoc. Petrol.
Geol., Bull., vol. 40, No. 10, p. 2410.

1956. Siderastrea siderea (Ellis and Solander), Menzel, Oceanogr. Inst. Flor-
ida State Univ., Contrib., No. 61, p. 3.

1957. Siderastrea siderea (Ellis and Solander), Newell and Rigbv. Soc. Econ.
Paleont. Mineral.. Special Publ. No. 5, p. 58.

19SSa. Siderastrea siderea (Ellis and Solander). Zans, Geol. Sur. Dept. Jamaica,
W.I., Bull., No. 3, p. 31.
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I'JSah.SiJt-rastrra sidtrca (Ellis and Solander), Squires, Amer. Mus. Nat. Hist.,

Bull., vol. 115, art. 4, pp. 249-250, pi. 36, figs. 1-2.

1958. Siderastrea siderca (Ellis and Solander), Moore, Inst. Marine Sci.

Univ. Texas, Publ., vol. 5, pp. 152, 154.

1959 Siderastrea siderea (Ellis and Solander), T. Goreau and N. Goreau,

Biol. Bull., vol. 117, No. 2, pp. 242, 243, 248.

1959. Sidcraslrra siderca (Ellis and Solander), Newell, Imbrie, Purdy, and

Thurber, Amer. Mus. Nat. Hist., Bull., vol. 117, art. 4, pp. 211, 213,

215.
, , ,^

{^S9h. Siderastrea siderea (Ellis and Solander), tJoreau, Ecology, vol. 40,

pp. 70, 73, 74, 75, 79, 81, 85.

1959. Siderastrea siderea (Ellis and Solander), Kornicker, Bonet, Cann, and

Hoskin, Inst. Marine Sci. Univ. Texas, Publ., vol. 6, p. 19.

1959. Siderastrea siderea (Ellis and Solander), Zans, Geonotes, vol. 2, No. 1,

PP- 28, 33.
. „ ,

I960h. Siderastrea siderea (Ellis and Solander), Lewis, Canadian Jour. Zool.,

vol. 38, pp. 1134, 1137, 1138, 1139, 1140, 1142, 1144, pi. 6.

V)60c. Siderastrea siderea (Ellis and Solander), Lewis, Barbados Mus. Nat.

Hist. Soc, Jour., vol. 28, No. 1, p. 11.

1961. Siderastrea siderea (Ellis and Solander), Westermann and Kiel, Natuur-

wetensch. Studiekr. Suriname en Nederlandse Antillen. No. 24, p. 136.

1961. Siderastrea siderea (Ellis and Solander), Duarte Bello, Acuario Nac.

[Cuba], Ser. Educac. No. 2, pp. 10, 74-75, figs. 63-64.

1962. Siderastrea siderea (Ellis and Solander), Stoddart, Atoll Research Bull..

No. 87, pp. 17, 19, 21, 23, 25, 26, 28, figs. 11-12.

1963. Siderastrea siderea (Ellis and Solander), Almy and Carrion-Torres,

Caribbean Jour. Sci., vol. 3, Nos. 2-3, pp. 137, 141, 142, 148, 162, pi. 7c.

1963. Siderastrea siderea (Ellis and Solander), J. A. Jones, Bull. Marine Sci.

Gulf and Caribbean, vol. 13, No. 2, p. 282.

l96A^a. Siderastrea siderea (Ellis and Solander), Goreau, Science, vol. 145, No.

3630, p. 385.

1964. Siderastrea siderea (Ellis and Solander), Rjos, Studies on the Fauna of

Curacao and other Caribbean Islands, vol. 20, No. 81, pp. 9, 47, pis. 4b

(5), 5a (3).

1964. Siderastrea siderea (Ellis and Solander), Storr, Geol. Soc. Amer., Spec.

Papers, No. 79, pp. 18, 78, 80, 82, 84.

1964. Siderastrea siderea (Ellis and Solander), Buisonje, K. Nederland. Akad.

Wetensch., Proc, ser. B, vol. 67, No. 1, pp. 64, 65.

1964. Siderastrea siderea (Ellis and Solander), Rivero, Geos, No. 11, pp. 112,

113.

1965. Siderastrea siderea (Ellis and Solander), Kissling, Bull. Marine Sci.,

vol. 15, No. 3, pp. 605, 607, 610, fig. 6F.

1966. Siderastrea siderea (Ellis and Solander), Stanley, Amer. Assoc. Petrol.

Geol., Bull., vol. 50, No. 9, pp. 1931, 1938, pi. 1, fig. 13.

1966. Siderastrea siderea (Ellis and Solander), Rigby and Mclntire, Brigham

Young Univ., Geol. Studies, vol. 13, pp. 29, 30, 33, 34, 35, 40.

1967. Siderastrea siderea (Ellis and Solander), Mesolella, Science, vol. 156,

No. 3775, p. 638.

The corallum is large, massive, and cerioid, and is probably

hemispherical in shape though it is so corroded and riddled by large

burrows of a boring pelecypod that its true form cannot be made

out. The corallites are tall, moderately slender, crowded, and un-

equal. The calices are irregularly pentagonal or hexagonal, seemingly
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shallow, separated by a thin but well-defined common wall, and

range from about 5 mm to 6 mm in length and about 4 mm to 5

mm in width. The septa of adjoining calices abut agamst the wall

(which is flush with the surface) and oppose each other end to end

or are alternate in position. The number of septa, which depends

in part on the dimensions of the calice, varies from 42 to 70. In the

average mature calice there are 55 to 60 septa or 10 to 11 septa

per millimeter length of the calice. There are four complete cycles

of septa plus a number of (jumaries, but in small calices the fourth

cycle may be incomplete in some systems. The septa are thin and

closely spaced, the primary ones reaching the columella but the

tertiaries fused with the secondaries part way along the length of

the latter, and the quaternaries fused with the tertiaries. The septa

are dentate along the summit, with 12 to 14 pairs of slightly

staggered, diminutive, lateralh' projecting denticles on the longest

septa some 2 mm or so in length. The sides of the septa are granu-

late. The columella is small and its structure in the upper part ob-

scured by the simple convergence of the primary septa.

The synapticulae are rather regularly disposed and extend from

the wall about three-fourths the distance to the columella, with six

or seven of them present between septa of full length. The costae

are finely and coarsely tuberculate, the tubercles large in some

series, small in others. The tubercules are arranged in oblique or not

quite vertical columns along the length of the costae, and in a costa

0.7 mm in width there are four rows of tubercles, those in the two

middle columns large, the ones in the outer columns small. On
some of the costae small tubercles alternate with large ones in the

same column. Lengthwise along the costae there are five large

tubercles in one millimeter of length, and depending on their loca-

tion, as many as seven small tubercles in one millimeter of length.

A number of the larger tubercles are perforate.

Measurements.— Specimen S567a: corallum length 78 mm,
width 63 mm, height 86 mm.

Locality. — Playa Grande Formation (Maiquetia Member) at

W-23, north flank of Punta Gorda anticline at Lithothamniuvi reef.

One specimen.

Remarks. — The few calices that can be seen on the Venezuelan
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specimen are extremely shallow, but they are all corroded, and none

j{ them is on a fresh surface. Their true configuration therefore is

not known. It is assumed, however, that the calices normally are

fairly deep as on Siderastrea siderea (Ellis and Solander), and as

all other characters conform to S. siderea, the Venezuelan fossil is re-

ferred to that species.

Range and distribution. — The range of Siderastrea siderea is

Miocene to Recent. The Miocene form is found in Cuba, Jamaica

(Bowden), Haiti, the Dominican Republic (Zone H, Rio Cana),

Vieques Island, and Trinidad. The Pliocene locality is Cabo

Blanco, Venezuela (this report). In the Pleistocene the species has

been recorded from Bermuda, the Bahamas, Florida, the Panama

Canal Zone ( Mt. Hope), Costa Rica, Cuba, Jamaica, the Dominican

Republic (Barahona), St. Eustatius, Curasao, Aruba, and Barbados

{in reefs up to 480 feet in elevation). In the Western Atlantic the

living form is reported from Bermuda, the Bahamas, Florida (Tor-

tugas), Mexico ( Blanquilla and Alacran Reefs, Isla de Lobos, and

off Vera Cruz), Panama, British Honduras ( Rendezvous Cay, Light-

house Reef, Glover's Reef, and Pedro Bank), Jamaica, Puerto Rico

(Culebra), St. Thomas, Venezuela (Puerto La Cruz and Tortuga),

Curasao, and Barbados ( 1 to 10 fathoms).

The living Siderastrea siderea has also been reported from the

Red Sea, Cape Verde Islands, the Gulf of Guinea, and off the Island

of San Thome.

Porites furcata Lamarck PI. 4, figs. 1-4

1816. Porites furcata Lamarck, Hist. nat. Anim. sans Vert., vol. 2, p. 271.

1821. Porites recta Lesueur, Mus. N'at. Hist. nat. Paris, Mem., vol. 6, p. 288,

pi. 16, fig. 16. iFide Felix, 1929, p. 614.]

1827. Porites furcata Lamarck, Deslongchamps, Encyclopedie Methodique,

Zoophytes, p. 653.

1826. Porites furcata Lamarck, Blain\ille, Dictionnaire des Sciences natur-

elles, vol. 43, p. 51.

1830. Heliopora furcata (Lamarck), Blainville, Dictionnaire des Sciences

naturelles, vol. 60, p. 357.

1834. Heliopora furcata (Lamarck), Biain\ ille, Manuel d'Actinologie on de

Zoophytologie, p. 392.

1836. Porites furcata Lamarck, Hist. nat. Anim. sans Vert., ed. 2, vol. 2, p. 437.

1846. Porites furcata Lamarck, Dana, U.S. Exploring Exped., vol. 7, Zoophvtes,

p. 555.

1849. Porites furcata Lamarck, Milne Edwards, ;'// Cu\ier, Regne Animal,
Zoophytes, Atlas, pi. 84 his.

1851. Porites furcata Lamarck, Milne Edwards and Haime, Ann. Sci. Nat.,
Zool., ser. 3, vol. 16, pp. 24-25, pi. 1, figs. 1-lc.
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1859. Poritfs furcata Lamarck, Dana, Synopsis Rept. Zoophytes U.S. Explor-

ing Exped., p. 107.

1860. Porites furcata Lamarck, Milne Edwards and Haime, Histoire natiirelle

des Coralliaires ou Polypes, \ol. 3, p. 174.

1861. Porites furcata Lamarck, Duchassaing and Michelotti, R. Accad. Sci.

Torino, Mem., vol. 19, p. 358.

1864b. Po;/// J furcata Lamarck, Verrill, Mus. Comp. Zoo!., Bull., vol. 1, No.

3, p. 42.

1866. Porites furcata Lamarck, Duchassaing and Michelotti, R. Accad. Sci.

Torino, Mem., vol. 23, p. 189.

1870. Porites furcata Lamarck, Duchassaing, Revue des Zoophytes et des

Spongiaires des Antilles, p. 32

1871. Porites furcata Lamarck, Pourtales, Mus. Comp. Zool., Mem., \ol. 2,

No. 4, p. 85.

1875. Porites furcata Lamarck, Pourtales, in Gabb, Geol. Mag., decade 2, \ol.

2, p. 545.

\%nc. Porites furcata Lamarck, Arango y Molina, R. Acad. Cienc. Med., Fis.

y Nat. Habana, vol. 14, p. 283.

1879. Porites furcata Lamarck, Dana, Corals and Coral Islands, 2d ed., p. 387.

1880. Porites furcata Lamarck, Pourtales, in Agassiz, Mus. Comp. Zool., Mem.,
vol. 7, No. 1, pi. 12, fig. 7; pi. 16, figs. 13-20.

1886. Porites furcata Lamarck, Quelch, Voyage H. \L S. Challenger, Rept.

Sci. Results, Zoology, \ ol. 16, pt. 46, pp. 13, 179.

1888. Porites furcata Lamarck, Rathbun, U.S. Nat. Mus., Proc, vol. 10, pp.
361-364, pi. 15, figs. 1-3; pi. 17, fig. 1

1888. Porites furcata Lamarck, Ortmann, Zool. Jahrb., Syst., vol. 3, p. 157.

1888. Porites furcata Lamarck, Agassiz, Mus. Comp. Zool., Bui!., vol. 14, p. 82.

1890. Porites furcata Lamarck. Heilprin, Acad. Nat. Sci. Philadelphia, Proc,
vol. 42, p. 305.

1895. Porites furcata Lamarck, Gregory, Geol. Soc. London, Quart. Jour., \o\.

51, pp. 283-284.

1895. Porites furcata Lamarck, Nutting, State LIniv. Iowa, Lab. Nat. Hist.

Bull., vol. 3, Nos. 1-2, p. 134.

1899. Porites furcata Lamarck, Duerden, Inst. Jamaica, Jour., vol. 2, No. 6,

p. 620.

l9Q\h. Porites furcata Lamarck, Verrill, Connecticut Acad. Arts Sci., Trans., vol.

11, pt. 1, art. 3, p. 158; 1901c, art. 4, p. 170.

1901b. Por/V<'.j polymorpha Verrill (pars), Connecticut Acad. Arts Sci., Trans.,
vol. 11, pt. 1, art. 3, p. 158. [Fide Vaughan, 1919, p. 499.]

\9022i. Porites porites forma furcata Lamarck, Vaughan, U.S. Fish Comm.,
Bull., vol. 20 for 1900, pt. 2, p. 316, pi. 30; pi. 31, fig. 1.

1906. Porites furcata Lamarck, Bernard, Catalogue of the Madreporarian Cor-
als in the British Museum (Natural Historv), vol. 6, pt. 2, pp. 5, 7, 8, 10,

11, 14, 34, 61, 64, 65, 70, 73, 82-83.

1909. Porites porites (Pallas) forma furcata Lamarck, Hartmever, Meereskunde
Berlin, Jahrg. 3, No. 2, pp. 9, 12, pi. 1, fig. 5.

1912b. Porites furcata Lamarck, Vaughan, Carnegie Inst. Washington, Year-
book No. 10, p. 156, pi. 5, figs. 5c, 6c, 7-8; pi. 6, figs, la-lc.

\9\^h. Porites furcata Lamarck, Mayer, Carnegie Inst. Washington, Publ. No.
183, Papers Tortugas Lab., vol. 6, No. 1, p. 19.

\9\Sc. Porites furcata Lamarck, Vaughan, Washington Acad. Sci. Jour vol 5

p. 597.

\9\Sa. Porites furcata Lamarck, Vaughan, Carnegie Inst. Washington, Year-
book No. 13, pp. 224, 225.

\9\6a. Porites furcata Lamarck, Vaughan, Carnegie Inst. Washington Year-
book No. 14, p. 228.
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1916h. Pori/rs furcata Lamarck, Mayer, Carnegie Inst. Washington, Yearhooic

No. 14, p. 212.

1916c. Poritfs furcata Lamarclc, Vaughan, Nat. Acad. Sci., Proc, vol. 2, p. 95.

191Sb. Porites fuirata Lamarck, Vaughan, Carnegie Inst. Washington, Piihl. No.

213, Papers Dept. Marine Biol., vol. 9, pp. 325, 326.

191Sa. Poritcs furcata Lamarck, Mayer, Carnegie Inst. Washington, Piihl. No.

252, Papers Tortugas Lab., vol. 12, No. 7, p. 175.

1919a. Poritfs furcata Lamarck, Vaughan, I'.S. Nat. Mus., Bull. 103, No. 9, p.

499.

1924. Poritcs sp. aff. P. furcata Lamarck, Woodring, Brown, and Burbank,

Republ. Haiti Geol. Sur., p. 178.

1927h. Poritcs furcata Lamarck, van der Horst. Bijdr. Dierk. Amsterdam, vol.

25, p. 161.

1929. Poritcs furcata Lamarck, Felix, Fossilium Catalogus. I: Animalia, pars

44, p. 614.

I9i2a. Poritcs furcata Lamarck, Wells, Carnegie In>t. Washington, "Yearbook

No. 31, p. 291.

1939. Poritcs clavaria Lamarck, Butsch, Barbados Mus. Hist. Soc, jour., xol.

6, No. 3, p. 138, pi. 2, fig. 4.

1943. Poritcs furcata Lamarck, Smith, Florida .\cad. Sci., Proc, \ol. 6, No. 1,

p. 43.

1944. Poritcs furcata Lamarck, Wells, Jour. Paleont., vol. 18, No. 5, p. 446.

1948. Poritcs furcata Lamarck (pars), Smith, Atlantic Reef Corals, jiji. 7, 66,

80-81, pi. 8.

1954. Poritcs furcata Lamarck, Fontaine, Inst, [amaica, .\nii. Rept. 1953-1954,

1954. Pontes furcata Lamarck, Smith, I'.S. Fish and Wildlife S^rv., Fish.

Bull., vol. 55, No. 89, pp. 291-293.

1955. Poritcs furcata Lamarck, G. A^oss and N. \'oss, Bull. Marine Sci. (^ulf

and Caribbean, \ol. 5, No. 3, p. 223.

\9S%h. Poritcs poritcs furcata Lamarck, S<juires, .\mer. Mus. Nat. Hist., Bull.,

vol. 115, art. 4, p. 251, pi. 39, fig. 1.

1958. Poritcs furcata Lamarck, Moore, Inrt. Marine Sci. Univ. Texas, Publ.,

vol. 5, pp. 152, 154.

1959. Poritcs furcata Lamarck, T. Goreau and N. Goreau, Biol. Bull., \(>I.

117, No. 2, pp. 241, 242, 243, 245, 246, 248, 249.

1959. Poritcs furcatus Lamarck, Newell, Imbrie, Purdv, and Thurbei-, Anier.

Mus. Nat. Hist., Bull., vol. 117, art. 4, p. 221.

19S9h. Poritcs furcata Lamarck, Goreau. Ecology, vol. 40, pp. 70. 74, 75, 79, 85.

1959. Poritcs poritcs var. furcata Lamarck, Kornicker, Bonet, Cann and Hos-
kin, Inst. Marine Sci. Univ. Texas, Publ., vol. 6, pp. 17, 19.

1959. Poritcs poritcs forma furcata Lamarck, Zaiis, (leonotes, vol. 2, No. 1,

pp. 28, 34.

196Qh. Poritcs furcata Lamarck, Lewis, Canadian Jour. Zool., \ol. 38, pp. 1134

1140.

1960c. Poritcs furcata Lamarck, Lewis, Barbados Mus. Nat. Hist. Soc, Jour.,

vol. 28, No. 1, p. 11.

1961. Poritcs poritcs var. furcata, Duarte Bello, Acuario Nac. [Cuba], Ser.

Educac No. 2. pp. 9, 68-69, figs. 57-58.

1962. Poritcs furcata Lamarck, Stoddart, Atoll Research Bull., No. 87, pp.
17, 19.

1963. Poritcs poritcs var. furcata Lamarck, Almv and Carrion-Torres, Carib-
bean Jour. Sci., vol. 3, Nos. 2-3, pp. 141, 149, 150, 162, pi. 9b.

196-^3. Poritcs furcata Lamarck, Goreau, Science, vol. 145, No. 3630, |i. 385.

1964. Poritis furcata Lamarck, Storr, Geol. Soc. Amer., Spec. Papers, No. 79,

pp. 45. 46, 74, 80, 84, 86.
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l'>64. I'liritis junatu I.ariiaick {pars}, Roos, Studies on the Fauna of Curagao
and other Caribbean Islands, vol. 30, No. 81, p. 10.

V)uS. Vor'itcs furcata Lamarck, Kissling, Bull. Marine Sci., ^•ol. 15, No. 3,

p. 603.

1966. I'on/rs fiircala Lamarck, Stanlc\', Amer. Assoc. Petrol. Cieol., Bull., vol.

50, No. 9, p. 1931, pi. 1, fill. 14.

1966 Pontes furcata.^ Lamarck, Righv and Mclntire, Brigham ^'oun,2; LTniv.,

Geol. Studies, vol. 13, p. 32.

The single Recent specimen consists of one irregular branch bent

in the middle, broken off at the attached end, slightly dilated as

well as blunted at the free end, and subcircular in cross section. The
calices are shallow, pentagonal to hexagonal in outline, and jomed

by a common wall which is thin. The columella is represented by a

tubercle or opening around which there are generally five pali. In

most calices there are 12 denticulate septa, but in an occasional one

there may be up to 15. The color of the corallum is a faded cream.

Measurements. — Specimen A575a: Length of branch 32.5 mm,
diameter at broken end 7.5 mm, diameter at larger end 11.5 mm;
diameter of calices at larger end of branch 1.29 mm to 1.57 mm;
thickness of wall between calices 0.011 mm to 0.018 mm.

Locality. — Washed up on beach at Playa Grande Yachting

Club, Distrito Federal. One dead specimen. Recent.

Comparisons. — Specimen A575a closely resembles the follow-

ing: Porites porites (Pallas) illustrated by Smith (1948, pi. 10);

Porites porites forma furcata- Lamarck illustrated by Vaughan

(1902, pi. 30; pi. 31, fig. 1); Porites porites var. furcata Lamarck

illustrated by Squires ( 1959a, pi. 39, fig. 1 ); and the Porites furcata

Lamarck illustrated by Rathbun (1888b, pi. 17, fig. 1). I would un-

hesitatingly identify the Venezuelan form as Porites furcata were

It not for the fact that the free end of the branch is somewhat dilated

as in P. porites rather than tapered to a slightly smaller diameter

as it generally is in P. furcata. However, the calices are a little

smaller than m the typical P. porites, and there are generally five

pali instead of six as there often are in P. porites. In P. clavaria

Lamarck the calices range from 1.5 to 2.0 mm in diameter, and there

are also six pali. References to P. clavaria Lamarck prior to 1895 and

a discussion of that species are given by Gregory ( 1895, pp. 282-284).

The corallum of P. divaricata Lesueur is composed of thin delicate

branches less than 6 mm in diameter, whereas on the Venezuelan

form the diameter is 7 .S mm to 11.5 mm. In most respects, there-
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fore, the Venezuelan specimen here described is closest to Pontes

jurcata Lamarck.

Range and distribution. — The geologic range of P. jurcata is

given as Miocene to Recent. The living species has been recorded

from the Bahamas to Barbados in depths of 1.5 feet to over 60 feet

(10 fathoms). The localities are the following: Bahamas; Florida

(Spanish Harbor off Big Pine Key, and the Tortugas); Mexico

(Blanquilla and Alacran Reefs, Lsla de Lobos.', and off Vera Cruz

where specimens are washed up on the shingle banks of lsla Verde

and lsla Sacrificios, possibly from Anegada Reef); British Honduras

(Rendezvous Cay and Glover's Reef); Cuba; Jamaica; Curagao

(Spanish Water, Caracas Bay); St. Thomas; Venezuela (Puerto La

Cruz); and Barbados.

The Pleistocene form of P. jurcata has been reported from the

Key Largo Limestone of Florida; from Moin Hill, Costa Rica (at

niveau "a" of Pittier); from Mount Hope in the Panama Canal

Zone; from the Dominican Republic (Barahona); and from the

"West Indies and eastern Central America" (Vaughan).

In the Miocene P. jurcata was found in the Dominican Republic

by Gabb (1875), and a form resembling P. jurcata has been re-

ported in the Thomonde Formation of Haiti by Woodring.

Porites branneri Rathbun PI- 10, fig- 4

n?,ih.Porites branneri Rathbun, U.S. Nat. Mus., Proc, vol. 10, pp. 355, 356,

pi. 19, fig. 2.

1901a. Por//^.f branneri Rathbun, Vaughan, R. Mus. Geol. Min. Leiden, Samml.,

ser. 2, vol. 2, pp. 76, 77.

\90\h. Porites Branneri Rathbun, Venill, Connecticut Acad. Arts Sci., Trans.,

vol. 11, pt. 1, pp. 162-163, pi. 31, figs. 6-6a.

1901c. Porites Branneri Rathbun, Verrill, Connecticut Acad. Arts Sci., Trans.,

vol. 11, pt. 1, art 4, p. 196.

\9Q2a. Porites branneri Rathbun, Vaughan, U.S. Fish Comm., Bull., vol. 20

for 1900, pt. 2, p. 317.

1904. Porites branneri Rathbun, Greely, /// Branner, Mus. Comp. Zool., Bull.,

vol. 44, Geol. Ser., vol. 7, pp. 268, 269, 270, 272.

1906. Porites Braziliensis secunda Bernard (z=zPorites branneri Rathbun),

Catalogue of the Madreporarian Corals in the British Museum (Natural

History), vol. 6, pp. 29, 30.

\921h. Porites branneri Rathbun, van der Horst, Bijdr. Dierk. Amsterdam,

vol. 25, p. 161.

1948. Porites branneri Rathbun, Smith, Atlantic Reef Corals, pp. 60, 71, 80.

1954. Porites branneri Rathbun, Smith, U.S. Fish and Wildlife Serv., Fish.

Bull., vol. 55, No. 89, p. 293.

l9SSa. Porites branneri Rathbun, Zans, Geol. Sur. Dept. Jamaica, W.I., Bull.

No. 3, 31.
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1962. Porites branneri Rathbun, Stoddart, Atoll Research Bull., No. 87, p. 19.

1964. Porites branneri Rathbun, Roos, Studies on the Fauna of Curasao and

other Caribbean Islands, vol. 20, No. 81, p. 47.

1966. Porites branneri Rathbun, Rigby and Mclntire, Brigham Young Univ.,

Geol. Studies, vol. 13, pp. 29, 30, 33, 37, 38, 41.

The two specimes referred to Porites branneri Rathbun are frag-

mentary and corroded. One of the specimens is a flattened irregular

cylinder open at both ends and hollow nearly throughout, and the

other (C575a) a nondescript doubled-over expanse, one face of

which is illustrated under figure 4 on Plate 10. The corallum is

unusually porous due to the weathering effect imposed on the

naturally loose and open structure. The calices are crowded, small,

and shallow, polygonal in outline, and separated by a thin fenes-

trated wall. There are 12 granulose septa and three to six papillose

pall, the pali occurrmg before the main septa. In a number of calices

the columellar area is ringlike with a small pit in the center. Other

morphologic details can not be made out because of poor preser-

vation.

Measurements. — Specimen C575a: Corallum fragment, height

12.5 mm, width 20.2 mm; diameter of calices 0.79 mm to 1.43 mm;
thickness of corallum wall 2.5 mm to 3.0 mm.

Locality. — In wall of drainage ditch near south shore of Salina

de Guaiguaza, 5.6 kilometers west of Puerto Cabello, State of Cara-

bobo. Guaiguaza Clay. Upper Pliocene. Two fragments.

Comparisons. — The porous structure, the lacelike appearance

of the surface, and the small hole in the center of the columellar

process are the characters differentiating P. branneri from other

species of the Porites porites complex.

Range and distribution. — This is the first report of Porites

branneri as a fossil (late Pliocene). The species is known to be liv-

ing, however, in Brazil ( Parahyba do Norte, Candeias Reef off

Pernambuco, Natal, and Maceio Reef off Alagoas), Curasao (Ca-

racas Bay), British Honduras (Pedro Bank), Mexico (Isla de

Lobos), and the Bahamas.

Remarks. — As it is possible that Porites branneri Rathbun and

Porites porites (Pallas) have been confused by some authors, there

is listed below all of the references to P. porites that have come to

my attention:
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1758. Coralliiim poris >tellaiU!- Seba, Locupletissimi Rerum Naturalium The-
sauri, vol. 3, p. 202, pi. 109, fig. 11.

1766. Madrepora porites (pars) Pallas, Elenchiis Zoophytorum, p. 324.

1767. Madifpora poritrs (pars) Pallas, Linnaeus, Systema Naturae, ed. 12,

pt. 2, p. 1279.

1786. Madifpora poriirs Pallas, Ellis and Solander, The Natural History of

many curious and uncommon Zoophytes, p. 172, pi. 47, fig. 2.

1789. Madifpora poritfs (pars) Pallas, Esper, Die Pflanzenthiere in Abbildung
nach der Natur, vol. 1, pts. 3-4, pp. 135-139, pis. 21-21a.

1791. Madrepora poritfs (pars) Pallas, Gmelin, Systema Naturae, ed. 13, pt. 6,

p. 3774.

1801. Madrfpora poritfs Pallas, Lamarck, Syst. Anim. sans Vert., p. 371.

1807. Poritfs polymorphus (pars) Link, Beschreibung der Naturalien-Samm-
lung der Universitat zu Rostock, p. 163. [Fidf Vaughan 1902b, p. 57.]

1816. Poritfs flavaria Lamarck, Hist. Nat. Anim. sans Vert., vol. 2, p. 270.

IFide Vaughan 1902b, p. 57.]

1820. Madrfpora poritfs Pallas, Schweigger, Handbuch der Naturgeschichte,

p. 413.

1853. Madrfpora poritfs Pallas, Nelson, Geol. Soc. London, Quart, jour., vol.

9, p. 211.

\%%%h. Poritfs flai'aria Lamarck, Heilprin, Acad. Nat. Sci. Philadelphia, Proc,
vol. 40, p. 306.

1895. Poritfs fla'varia Lamarck, Gregory, Geol. Soc. London, Quart. Jour.,

vol. 51, p. 282. [Fidf Vaughan, 19023, p. 314.]

1901. Poritfs polymorpha Link, Verrill, Amer. Jour. Sci., ser. 4, \ol. 13, p. 77.

l')(\\h. Poritfs polymorpha Link, Verrill, Connecticut Acad. Arts Sci., Trans.,

vol. 11, pt. 1, art. 3, pp. 158-159, pi. 31, figs. 3-3a. [Fidf Smith, 1948,

1901a. Po//7/'5 poritfs (Pallas), Vaughan, R. Mus. Geol. Mineral. Leiden,

Samml., vol. 2, pp. 8, 9, 10, 11, 12, 73-74.

1902b. Po;;V^j poritfs (Pallas), Spencer, Geol. Soc. London, Quart. lour., \ ol.

58, p. 361.

1902a. Po;/Vr.f poritfs (Pallas), Vaughan, U.S. Fish Comm., Bull., vol. 20 for

1900, pp. 314-316, pi. 28.

1902a. Poritfs poritfs forma elavaria Lamarck, Vaughan, U.S. Fish Comm.,
Bull., vol. 20 for 1900, p. 316, pi. 29; pi. 31, fig. 2. [Fide Vaughan 1919a,

p. 498.]

\9Q2h. Poritfs poritfs (Pallas), Vaughan, Biol. Soc. Washington, Proc, \ol.

15, pp. 56-58.

1906. Poritfs poritfs (Pallas), Bernard, Catalogue of the Madreporarian Corals
in the British Museum (Natural Hislrv), vol. 6, pt. 2, pp. 11, 16, 31,

32, 43.

1909. Poritfs poritfs (Pallas) \ar. Vaughan, Carnegie Inst. Washington, Year-
book No. 7, p. 135.

1909. Poritfs poritfs (Pallas) forma rla-vari/i Lamarck, Hartmeyer, Meeres-
kunde Berlin, Jahrg. 3, No. 2, p. 9, pi. 1, fig. 4.

1912b. Poritfs fla-varia Lamarck, V^aughan, Carnegie Inst. Washington, Year-
book No. 10, pp. 148, 152, 156, pi. 4, fig. c; pi. 6, figs. 3,4. [Fidf Vaughan
1919, p. 498.]

1913. Poritfs poritfs (Lamarck), Bronn and Pilsbry, Acad. Nat. Sci. Phila-
delphia, Proc, \ ol. 65, p. 497.

191Sd. Poritfs cla-varia Lamarck, Vaughan, Washington Acad. Sci., Jour., \o\.

5, p. 597. [Fidf Vaughan 1919, p. 498.]

l')16a. Poritfs clavaria Lamarck, Vaughan, Carnegie Inst. Washington, Year-
book No, 14, p. 228. [Fidf Vaughan 1919, p. 498.]

1916c. 7'o///^j clavaria Lamarck, Vaughan, Nat. Acad. Sci., Proc, vol. 2, pp. 95,

98. [Fidf Vaughan 1919, p. 498.]
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19l^b. Poritfs porites (Pallas), Vaughan, Carnegie Inst. Washington, Publ. No.

213, Papers Dept. Marine Biol., vol. 9, pp. 325, 326.

19\93. Porites porites (Pallas), Vaughan, U.S. Nat. Mus., Bull. 103, No. 9, pp.

498-499.

1919c. Poriites porites (Pallas), Vaughan, Smithsonian Inst., Ann. Rept. for

1917, p. 205, pi. 8.

1927h. Porites porites (Pallas), van der Horst, Bijdr. Dierk. Amsterdam, vol.

25, p. 161.

1927a. Porites porites (Pallas), Felix, Fossilium Catalogus. I: Animalia, pars

35, pp. 472-473.

1929. Porites porites (Pallas), Coryell and Ohlsen, New York Acad. Sci., Sci-

entific Survey of Porto Rico and the Virgin Islands, vol. 3, pt. 3, pp. 230-

232, pi. 44, f'ig. 2.

1929. Porites porites (Pallns), Felix, Fossilium Catalogus. I: Animalia, pars

44, p. 616.

1939. Porites elavara f Lamarck, Butsch, Barbados Mus. Hist. Soc, jour., \ol.

6, No. 3, p. 138, pi. 2, fig. 4.

1943. Porites porites (Pallas), Vaughan and Wells, Geol. Soc. Amer., Special

Papers, No. 44, pp. 16, 68, 315, pi. 23, figs. 1, la, 2.

1948. Porites porites (Pallas), Smith, Atlantic Reef Corals, pp. 7, 66, 81, pis.

9, 10.

1954. Porites porites (Pallas), Fontaine, Inst, [amaica, Ann. Rept. 1953-1954,

p. 24.

1954. Porites porites ^Pallas), Smith, U.S. Fish and Wildlife Serv., Fish. Bull.,

vol. 55, No. 89, p. 293.

1955. Porites porites (Pallas), G. Voss and N. Voss, Bull. Marine Sci. Gulf
and Caribbean, vol. 5, No. 3, pp. 216, 223.

1956. Porites porites (Pallas), Ginsburg, Amer. Assoc. Petrol. Geol., Bull.,

vol. 40, No. 10, p. 2410.

19S%h. Porites porites (Pallas), Squires, Amer. Mus. Nat. Hist., Bull., vol. 115,

art. 4, p. 251.

19S%a. Porites porites (Pallas), Zans, Cieol. Sur. Dept. Jamaica, W.I., Bull. No.

3, p. 31.

19S%h. Porites porites (Pallas), Zans, Geonotes, vol. 1, No. 2, p. 23.

1959. Porites porites (Pallas), Newell, Imbrie, Purdy, and Thurber, Amer.
Mus. Nat. Hist., Bull., vol. 117, art. 4, pp. 211, 213, 215.

19S9h. Porites porites (Pallas), Goreau, Ecology, vol. 40, pp. 70, 73, 74, 75, 76,

81, 85.

1959. Porites porites (Pallas), T. Goreau and N. Goreau, Biol. Bull., vol. 117,

No. 2, pp. 242, 243, 248.

1960a. Porites porites (Pallas), Lewis, Canadian Jour. Zool., vol. 38, No. 2, pp.

1134, 1135, 1136, 1137, 1138, 1139, 1140, 1144, pi. 3, fig. 6; pi. 4, fig. 9;

pi. 7, fig. 14.

1960c. Porites porites (Pallas), Lewis, Barbados Mus. Nat. Hist. Soc, Jour.,

vol. 28, No. 1, p. 11.

1962. Porites porites (Pallas), Kornicker and Boyd, Amer. Assoc. Petrol. Geol.,

Bull., vol. 46, No. 5, pp. 645, 651, 655, 657, 660, 662, 670, figs. 9, 16(7).
20, 22.

1962. Porites porites (Pallas), Stoddart, Atoll Research Bull., No. 87, pp. 17,

19, 20, 24, 25, 26. 27. figs. 11-12.

1963. Porites porites (Pallas), Almv and Carrion-Torres, Caribbean Jour. Sci.,

vol. 3, Nos. 2-3, pp. 136, 137, 139, 142, 149, 162.

1963. Porites porites (Pallss), Shinn, Jour. Sed. Petrol., vol. 33, No. 2, p. 300.

1963. Porites porites (Pallas), J. A. Jones, Bull. Marine Sci. Gulf and Carili-

bean, vol. 13, No. 2, pp. 282, 284.
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1964. Porllcs poritcs (Pallas), Roos, Studies on the Fauna of Curasao and

other Caribbean Islands, vol. 20, No. 81, pp. 10, 23, 24, 26, 27, 28, 29, 30,

31, 33, 35, 38, 41, 42, 45, 47.

1964. PorUes poritcs (Pallas), Storr, Geol. Soc. Amer., Spec. Papers, No. 79,

pp. 38, 45, 46, 60, 72, 74, pi. 3 figs. 1, 2.

1965. Poritn poritcs (Pallas), Kissling, Bull. Marine Sci., vol. 15, No. 3, pp.

603, 605, 608, 610, fig. 6A.

1966. Poritcs poritcs (Pallas), Stanley, Amer. Assoc. Petrol. Geol., Bull., vol.

50, No. 9, pp. 1931, 1938, pi. 1, fig. 6.

1966. Poritcs poritcs (Pallas). Rigby and Mclntire, Brigham Young Univ.,

Geol. Studies, vol. 13, pp. 28, 30.

1967. Poritcs poritcs (Pallas) Mesolella, Science, vol. 156, No. 3775, p. 639.

The range of Pontes porites (Pallas) is given by authors as

Miocene to Recent. The Miocene occurrence is in the La Cruz Marl

near Santiago, Cuba (Vaughan). In the Pleistocene, the species has

been found in the Key Largo Limestone of Florida, in the Isthmus

of Panama (Black Swamp, near Mt. Hope), and in low-level reefs of

Curasao and Barbados. The living P. porites is recorded from Ber-

muda, the Bahamas (Bimini), Florida (Spanish Harbor, Key Largo,

the Tortugas), Mexico (Vera Cruz, Isla de Lobos, and Alacran

Reef), British Honduras ( Rendezvous Cay, Turneffe, Lighthouse

Reef, Glover's Reef), Jamaica (Lime Cay, Rockham Cay, and Ocho

Rios Reef where it occurs in the back reef, lagoon, reef crest, and

seward slope), Puerto Rico, Curasao ( Piscadera Baai, Spaansche

Water, St. Michiels Baai, Kaap Malmeeuw, Awa di Oostpunt,

and Caracas Bay), and Barbados (along the west coast).

A synonymy of P. porites ( Pallas ) by Coryell and Ohlsen

(1929) includes the following: P. polymorphns Link, P. clavaria

Lamarck, P. jlexuosa Dana, P. flabelliformis Lesueur, P. solanderi

Duchassaing and Michelotti, P. plumieri Duchassaing and Michel-

otti, P. macrocephala Duchassaing and Michelotti, P. recta Lesueur,

P. valida Duchassaing and Michelotti, P. nodijera Klunzmger.

Diploria strigosa (Dana) PI. 6, figs. 3-5; PI. 7, figs. 1-4

1846. Meandrina strigosa Dana, U.S. Exploring Exped., Zoophytes, vol. 7,

pp. 257-258, pi. 14, figs. 4a-4b.

1849. Meandrina hctcrogyra, M. sinuosissima, M. crassa, Milne Edwards and
Haime, Ann. Sci. Nat., ser. 3, vol. 11, pp. 281-282. ifidc Vaughan 1919,

p. 420.]

1857. Meandrina hctcrogyra, M. sinuosissima, M. crassa, Milne Edwards and
Haime, Histoire Naturelle des Coralliaires, vol. 2, pp. 392-394.

1859. M candrina strigosa Dana, Dana, Synopsis Rcpt. Zoophytes U.S. Ex-
ploring Expedition, p. 37.

1861. ILcptoria hicroglyphica, M. fragilis, Duchassaing and Michelotti, R.
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Accad. Sci. Nat. Torino, Mem., scr. 2, \o\. 19, p. 351. [Fiiie Vaughan
1901, p. 51.]

1864a. A/rt/'a;/ (/;///« siriuosissima M. E. and H., Duncan, Geol. Soc. London,
Quart. Jour., vol. 20, pp. 22, 36.

lS6-ih. AlaranJrina strigosa (Dana), Verrill, Mus. Comp. Zool., Bull., \ol. 1,

No. 3, p. 49.

1866. Meandrina serrata, M. hetcrogyra, M. sinuosissima, Duchassaing and
Michelotti, R. Accad. Sci. Nat. Torino, Mem., ser. 2, vol. 23, p. 175.

1866. }Lcptor'ia huroglyphua Duchassaing and Michelotti, R. Accad. Sci. Nat.

Torino, Mem., ser. 2, vol. 23, p. 176.

1868d. Macandrina siuosissima M. E. and H., Duncan, Geol. Soc. London,
Quart. Jour., vol. .24, p. 24.

1870. MeaTidrina serrata, M. hetcrogyra, and M. sinuosissima ; ^Lcptoria hicro-

glyphica, L. fragilis, Duchassaing, Revue des Zoophytes et des Spongi-
aires des Antilles, p. 29.

1871. Macandrina strigosa Dana, Pourtales, Mus. Comp. Zool., Mem., vol. 2,

No. 4, p. 74.

1875. Meandrina strigosa Duncan, Pourtales in Gabb, Geol. Mag., decade 2,

vol. 2, p. 545.

1877. Macandrina sinuosissima, ?M. filograna Lindstrom, K. Svenska Vetensk.-

Akad. Stockholm, Handl., vol. 14, No. 6, p. 22. {Fide Vaughan 1901, p.

\%nc. Macandrina strigosa Dana, Arango y Molina, R. Acad. Cienc. Med.,
Fis. y Nat. Habana, An., vol. 14, p. 277.

1880. Macandrina strigosa Dana, Pourtales in Agassiz, Mus. Comp. Zool.,

Mem., vol. 7, No. 1, pi. 9, figs. 6-9.

1886. Macandrina strigosa Dana, Quelch, V'oyage of H.M.S. Challenger, Rept.

Sci. Results, Zoology, vol. 16, pt. 46, pp. 10, 92-94.

1888b. Macandrina strigosa Dana, Heilprin, Acad. Nat. Sci. Philadelphia, Proc,
vol. 40, p. 306.

1889. Macandrina strigosa Dana, Murray and Irvine, Rov. Sci. Edinburgh,
Proc, vol. 17, p. 109.

1890. Macandrina strigosa Dana, Heilprin, -Acad. Nat. Sci. Philadelphia, Proc,
vol. 42, p. 306.

1890. Macandrina lahyrinthica Ortmann, Zeitschr. Wiss. Zool. Leipzig, vol.

50, p. 301. {Fide Vaughan, 1901, p. 52.]

1895. Macandrina filograna (Esper), Gregory, Geol. Soc. London, Quart.
Jour., vol. 51, pp. 265-266. [Fide Vaughan 1901, p. 52.]

1898. Macandrina filograna (Esper), Vaughan /// Hill, Mus. Comp. Zool.,

Bull., vol. 28, No". 5, p. 275.

I90lh. Macandrina cerebrum (Ellis and Solander), Verrill, Connecticut Acad.
Arts Sci., Trans., vol. 11, pt. 1, art. 3, pp. 74-78, pi. 10, fig. 4; pi. 12,

fig. 4; pi. 14, figs. 4-5.

1901a. Platygira viridis (Lesueur), Vaughan, R. Mus. Geol. Min. Leiden,
Samml., ser. 2, vol. 2, No. 1, pp. 51-57.

1902. Macandra cerebrum (Ellis and Solander), Verrill, Connecticut Acad.
Arts Sci., Trans., vol. 11, pt. 2, art. 10, p. 484.

1902. Platygira viridis (Lesueur), Vaughan, U.S. Fish Comm., Bull., vol. 20
for 1900, pp. 306-308, pis. 9-13.

1902d. Macandrina lahyrinthica (Ellis and Solander), Duerden, Nat. Acad. Sci.

Washington, Mem., vol. 8, pp. 582-585, pis. 20-22, figs. 138-147.

1907. Macandra cerebrum (Ellis and Solander), Verrill, Connecticut Acad.
Arts Sci., Trans., vol. 12, art. 2, p. 169.

1915d. Macandrina strigosa Dana, Vaughan, Washington Acad. Sci., Jour., vol.

5, No. 17, p. 596.

1915. Macandrina strigosa Dana, Vaughan, Carnegie Inst. Washington, Year-
book No. 13, pp. 224-225.
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1916. Ma.andnna stngosa Dana. Vaughan, Carnegie Inst. Washington, Year-

book No. 14, p. 227.
. ,TT u- D ui

\9nh.Macandnna stngosa Dana, Vaughan, Carnegie Inst. Washington, Fubl.

No. 213, Papers Dept. Marine Biol., vol. 9, p. 326.

I9l<)2i. Maeandrina strigosa Dana, Vaughan, U.S. Nat. Mus., Bull. 103, No. 9, p.

420
imh.Maeandra stngosa (Dana), van der Horst, Bijdr. Dierk. Amsterdam,

vol. 25, p. 160. .. ,
• ^ , x »i

1928 Macandnna ccrrhnim (Ellis and Solander), Matthai, Catologue of the

Madreporarian Corals in the British Museum (Natural History), vol. 7,

pp. 55-63, pi. 8, figs. 7-8; pi. 9, figs. 1-9; pi. 11, fig. 4; pi. 34, fig. 2;

pi 46 fig. 1; Pl. 48, figs. 2-3; pi. 50, fig. 2; pi. 55, fig. 18.

1929. Macandra stngosa (Dana), Felix, Fossilium Catalogus. I: Animalia,

pars 44. pp. 538-540.
.

19Z2Z. Maeandra stngosa (Dana), Wells, Carnegie Inst. Washington, Year-

book No. 31, p. 291.
, , . „ , . TV, ,

1943. Diplora stngosa (Dana), Smith, Florida Acad. Sci., Proc, vol. 6, No. 1,

p 45

1943. Diplona strigosa (Dana), Vaughan and Wells, Geol. Soc. Amer., Special

Papers, No. 44, pp. 169, 319, pl. 27, fig. 1.

1944. Diploria strigosa (Dana). Wells, Jour. Paleont., vol. 18, No. 5. p. 446.

1948. Diplona stngosa (Dana), Smith, Atlantic Reef Corals, pp. 61, 70, 84-85,

1954. Diploria stngosa (Dana). Fontaine, Inst. Jamaica, Ann. Rept. 1953-1954,

1954. Diploria strigosa (Dana), Smith, U.S. Fish and Wildlife Serv., Fish

Bull., vol. 55, No. 89, p. 293.

1956. Diploria stngosa (Dana). Parker and Curray, Amer. Assoc. Petrol. Geol.,

Bull., vol. 40, No. 10, p. 2434.

1956a Diploria strigosa (Dana), Wells, Treatise on Invertebrate Paleontology,

F (Coelenterata), pp. F348, F402, figs. 248B, 295, 5b.

1957. Diploria stngosa (Dana), Newell and Rigby, Soc. Econ. Paleont. Min-

eral., Spec. Publ., No. 5, p. 58.

V)5^h. Diploria strigosa (Dana), Squires, Amer. Mus. Nat. Hist., Bull., vol.

115, art. 4. pp. 253-254, pl. 42, fig. 1.

1958. Diploria strigosa (Dana), Moore, Inst. Marine Sci. Univ. Texas, I ubi.,

vol. 5, pp. 152-154.
. „, , „ ,,

195ia. Diploria strigosa (Dana), Zans, Geol. Sur. Dept. Jamaica, W . 1., Bull.,

No. 3, pp. 15, 32.

195?,h. Diploria strigosa (Dana), Zans, Geonotes, vol. 1, No. 2, p. 23.

1959. Diploria strigosa (Dana), T. Goreau and N. Goreau, Biol. Bull., vol. 117,

No. 2, pp. 242, 243.

1959. Diploria strigosa (Dana), Ne-.vell, Imbrie, Purdy and Thurber, Amer.

Mus. Nat. Hist., Bull., vol. 117, art. 4, pp. 211, 215.

\9S9h. Diploria strigosa (Dana), Goreau, Ecology, vol. 40, No. 1, pp. 70, 73, 74,

7S, 76, 79. 81. 85.

1959. Diploria strigosa (Dana). Kornicker, Bonet, Cann and Hoskin, Inst.

Marine Sci. Univ. Texas, Publ., vol. 6, p. 19.

1959. Diploria strigosa (Dana), Zans. Geonotes, vol. 2, No. 1, pp. 28, 32.

I960h. Diploria strigosa (Dana), Lewis, Canadian Jour. Zool., vol. 38, No. 6,

pp. 1134, 1136, 1137, 1138, 1139, 1140, 1142, 1144.

I96()c. Diploria strigosa (Dana), Lewis, Barbados Mus. and Nat. Hist. Soc,

lour., vol. 28, No. 1, p. 11.

1961. Diploria strigosa (Dana), Duarte Bello, Acuario Nac. [Cuba], Ser.

Educac. No. 2, pp. 9. 34-3 5. figs. 23. 24.

1961. Diploria strigosa (Dana), Westermann and Kiel, Natuurwetensch.

Studiekr. Suriname en Nederlandse Antillen. No. 24. p. 136.



Venezuelan Cenozoic Corals: WeisBORD 49

1961. Djploria stngosa (Dana), Carr and Thorpe, From the Cam to the Cavs
pi. facing p. 81. -^ '

1962. Diploria stngosa (Dana), Kornicker and Bovd, Amer. Assoc Petrol
Creol., Bull., vol. 46, No. 5, pp. 648, 655, 656, 662, 668, figs. 7, 16(1),'

1962. Diploria stngosa (Dana) Stoddart, Atoll Research Bull \o 87 on
17, 19, 20, 23, 24, 28, fig. 12.

''
* '

1962. Diploria strigosa (Dana), Kornicker and Squires, Limnol. and Oceanogr
vol. 7, No. 4, p. 449.

'

1963. Diploria strigosa (Dana), Almy and Carrion-Torres, Caribbean four.
Sci vol. 3, Nos. 2-3, pp. 139, 141, 142, 151, 161, pi. 10b2

1964. Diploria strigosa (Dana), Storr, Geol. Soc. Amer., Special Papers No
79, pp. 45, 46, 60, 69, 74. 82, 86.

y
, - .

1964. Diploria strigosa (Dana), Roos, Studies on the Fauna of Curacao and
other Caribbean Islands, vol. 20, No. 81, pp. 11, 35 p| 5b(2)

1964. Diploria strigosa (Dana), Rivero, Geos. No. ll', p.' 113
1964. Diploria strigosa (Dana), Goreau. Science, vol.'l45 No 3630 p 385
1964. Diploria strigosa (Dana), Buisonje, K. Nederland. Akad 'Wetensch

Proc, ser. B, vol. 67, No. 1, p. 64.

1966. Diploria strigosa (Dana), Stanley, Amer. Assoc. Petrol. Geol., Bull vol
50, No. 9, pp. 1929, 1930, 1931, 1937, pi. 1 fig 2

1966. Diploria strigosa (Dana), Rigby and Mclntire, Brigham Young Univ
Geol. Studies, vol. 13, pp. 3, 22, 31, 33, 34, 35, 39, 40 41 43 44 45 n| 1
fig. 4; pi. 8, fig. 1.

.,,,>./,
1967. Diploria strigosa (Dana), Mcsolella, Science, vol. 156. No. 3775, p. 638.

Two bleached Recent fragments of this species were collected
on the beach, three badly corroded and oxidized fragments were
collected from the Abisinia Formation (Pleistocene), and one com-
plete corallum was found loose on the surface of the Playa Grande
formation (Pliocene). The best preserved specimen of the lot is the
last-mentioned (N56Sa), and the corallum of that is a thick, round-
ed-oblong disk, gently and evenly convex in profile, and light brown
in color. The upper and lower surfaces of the corallum are marked by
smuous, discontinuous, and occasionally elongated valleys that are
generally interconnected but in some places closed off at one end by
the colline. The valleys range from 3.5 mm to 9 mm in width, taking
into consideration all of the specimens available and range from 4mm to 5 mm in depth. The collines are worn down on most of the
specimens, and are subacute to flattish, with a thickness of 1.5 to 2
mm. The septa are exsert, and as they are arched over the colline on
one of the Recent specimens (A565a), it is inferred that this is their
normal disposition on unweathered coralla. The number and arrange-
ment of the septa are variable— 12 to 21 per centimeter, the highest
number obtaining where there is a regular alternation of primary and
secondary septa, the lowest where no secondary septa can be seen
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On specimen N565a there is an average of 16 septa to the centi-

meter, or 32 on both sides of the colline, and this indicates that

there is not a full complement of secondary septa. The paliform

lobes of the primary septa are well developed. The summit or inner

margin of the primary septa is serrated by irregularly spaced pairs

of short laterally directed spines ( as many as ten pairs and as few

as four), and the sides of the septa are studded with small scattered

granulations. The columella consists of closely twisted trabeculae.

Measurements. — Specimen A565a: corallum fragment, length

25 mm, width 14 mm; collines narrowly grooved toward the edge of

the corallum; width of valleys 3.5 mm to 5 mm, average depth of

valleys 4 mm; septa per centimeter 21. Specimen A565b: corallum

fragment, length 32 mm, width 24 mm; septa per centimeter 12-15.

Specimen D565: average number of septa per centimeter 13. Speci-

men N565a: corallum length 120 mm, width 80 mm, thickness 30

mm; collines not grooved on superior surface, grooved in a number of

places on the inferior surface; width of valleys 4.5 mm to 9 mm,

average about 5.5 mm; depth of valleys 4 mm - 5 mm; average num-

ber of septa per centimeter 16.

Localities. — Recent, on beach at Playa Grande Yachting Club,

Distrito Federal. Two fragments. Abisinia Formation, eastern edge

of Playa Grande village at W-30. Three poorly preserved fragments.

Playa Grande Formation (Catia Member) in the vicinity of W-21,

north flank of Litoral anticline. One corallum.

Remarks.— Of the three well-known tropical American species

of Diplora— D. strigosa (Dana), D. labyrinthijormis (Linnaeus),

and D. clivosa (Ellis and Solander) —the Cabo Blanco forms, both

Recent and fossil, seem closest to D. strigosa. The widespread D.

labyrinthijormis is differentiated from D. strigosa by the promment

longitudinal depression along the colline, and D. chvosa is dis-

tinguished from D. strigosa by the large gibbosities of the corallum

and by its relatively narrow valleys.

Remarks and distribution. — The finding of D. strigosa in the

Cabo Blanco area extends the range of the species back to the Plio-

cene and adds a new Pleistocene and Recent locality.

Diploria strigosa (Dana) has hitherto been known from the

Quaternary only. Pleistocene occurrences are in the Bahamas

(Fresh Creek fossil reef); Florida (Key Largo Limestone); Costa
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Rica (Monkey Point in slightly elevated reefs); Santo Domingo;

St. Eustatius (White Wall); Curasao (Westpunt); Aruba (Dai-

marie); Bonaire (Fontein); and Barbados. The jiving species has

been reported from Bermuda; the Bahamas (2.5 fathoms and over

off Rabbit Cay); south of the Louisiana coast (East Flower Garden

Bank); Florida (Miami area and Tortugas); Mexico (Alacran and

Blanquilla Reefs, Vera Cruz, Isla de Lobos); British Honduras (Ren-

dezvous Cay, Turneffe, Lighthouse and Glover's Reefs, Pedro Bank);

Cuba; Jamaica (shallow water); Haiti; Puerto Rico; Antigua; St.

Thomas; Curasao ( Sta. Martha Baai, St. Michiels Baai, Caracas

Bay, Spanish Water, Spanish Port); Venezuela (Puerto La Cruz);

and Barbados.

Manicina areolata puntagordensis, new subspecies

PI. 4, fig. 5; PI. 5, figs. 1-5; PI. 12, fig. 4

The corallum is heavy, hemispherical, subovate in outline. The
cahcular or upper surface is convex and strongly ridged. The non-

calicular or basal surface is flat and nearly entirely veneered by a

thin epitheca of calcium carbonate in concentric rings, the epitheca

encroaching locally on the sides of the corallum a short distance

above the base. Near the center of the lower surface is a peduncu-

lar scar representing the vestige of a short stalk or attachment area.

There are 12 or 13 nonperforate exsert septa to the centimeter, or

24 to 26 on both sides of the colline. Most or all of the septa meet at

the columella which is relatively thin, continuous, compressed, more

or less laminar, and elevated a millimeter or so above the trough of

the valley floor. Intercalated between some of the primary septa is a

thin secondary septum, and there are three or four of the latter per

centimeter. All of the septa continue over the colline but only the

principal ones abut against the columella where they are a little

curved. The summit of the septa is marked by a row of paired

pointed denticles directed laterally, and there are about 35 sub-

equally spaced pairs on a septum 13 mm. in length from the colu-

mella to the edge of the colline. The sides of the septa are granu-

lated by regular rows of small beads. The costae are about one

millimeter apart. The valleys are wide and V-shaped, and the slopes

are longer and straighter on one side, shorter and more sinuous on

the other. The longer valleys tend to narrow on the lateral slope of
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the corallum. The troughs of the valleys are accentuated by the thin,

vertically projecting columellar walls which unite with the columel-

las of adjacent valleys to form sharply truncate and angular en-

closures at their head. However, on the lower side of the corallum

most of the valleys seem to be open-ended. The overall slope of the

valleys ranges from an extreme of roughly 20 degrees on one slope

to an extreme of about 60 degrees on the other. The colline is narrow

and single a short distance above the base of the corallum, but as it

continues to the top of the calicular surface it broadens markedly

and becomes gently bipartite or grooved.

Measurements. — Holotype (S566a): Corallum length 119 mm,
width 92 mm, thickness 63 mm; width of colline 1 mm ( and un-

grooved) on side near base increasing to 5 mm (and grooved) near

end of ridge on top of calicular surface; width of valley near head

13 to 15 mm, near base of corallum 7 to 10 mm; average height of

colline on top of corallum 11-12 mm; length of septa from columella

to crest of colline 9 to 13 mm.
Locality. — North flank of Punta Gorda anticline at W-23 near

Lithothamnium reef. One specimen, the holotype. Playa Grande

Formation (Maiquetia Member).

Comparisons. — It should be noted, in reading the description

and comparing the illustrations of the Venezuelan fossil under

discussion, that the subdued septa, the V-shaped valleys, and the

unequal smooth slopes of the valleys are due to corrosion, and that

if well-preserved specimens were available these particular features

would resemble those of Manicina areolata (Linnaeus), Manicina

gyrosa (Ellis and Solander), and Manicina mayori Wells. (The last

named— M. mayori— is now believed by Dr. Wells to be the same

as M. areolata. (Linnaeus) but much larger in size and somewhat

different in shape). What does seem, however, to be an inherent

character of the Venezuelan fossil is the elevated, solid, compressed,

and continuous columella and the sharp angles made by convergent

columellas at the heads of the valleys as contrasted with the lower,

broader, and more trabecular columella and the more rounded valley-

heads of the M. areolata complex. The new subspecies then differs

from M. areolata in its prominent and more or less laminar columella.

The Venezuelan specimen resembles certain Recent specimens of

Mancina mayori in the collections at Cornell Universitv and the
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United States National Museum, but is particularly close to the

illustration by Matthai (1928, p. 94, pi. 63, fig. 6) of Mancina

gyrosa (Ellis and Solander). The latter is Ehrenberg's worn example

"(Reg. No. 2859), without locality." The difference is in the angu-

lation of the convergent valley-heads which is not nearly so sharp

as on the Venezuelan form, nor is the columella as salient and as

solid as on the Venezuelan form.

As Manicina viayori is now believed to be the same as M. areo-

lata, as some authors would place M. mayori in synonymy with A/,

gyrosa, and as M. areolata is the oldest name of the complex, the new

subspecific name of puntagordensis is applied to Mamicina areolata.

The references that I have been able to find concerning Mani-

cina areolata (Linnaeus) are listed below:

1758. Madrcpora areolata (pars) Linnaeus, Systema Naturae, ed. 10, p. 795.

1766. Madrcpora areolata (pars) Linnaeus, Pallas, Elenchus Zoophytorum, pp.
295-296.

1767. Madrcpora areola (pars) Linnaeus, Svstema Naturae, ed. 12, pt. 2, p.

1274.

1786. Madrcpora areolata Linnaeus, Ellis and Solander, Natural History of

Zoophytes, p. 161, pi. 47, figs. 4-5. \_Non fig. 4, fide Gregory, 1895, p.

264.]

1788. Madrcpora areola Linnaeus, Esper, Die Pflanzenthiere, vol. 1, pp. 84-87,

pi. 4, figs. 1-2; pi. 5, figs. 1-4.

1791. Madrcpora areola Linnaeus, Gmelin, Svstema Naturae, ed. 13, pt. 6, p.

3761.

1807. Maeandrina areola (Gmelin), Link, Beschreibung der Naturalien-
Sammlungen der Universitat zu Rostok, pt. 3, p. 162.

1807. Maeandrina areola (Linnaeus), Fischer von Waldheim, Museum Demi-
doff, vol. 3, p. 298.

1815. Maeatidra areola (Linnaeus), Oken, Lehrhuch der Naturgeschichte, vol.

1, p. 70.

1816. Maeandrina areolata (Linnaeus), Lamarck, Hist. nat. Anim. sans Vert.,

vol. 2, p. 247.

1821. Maeandrina areolata (Linnaeus), Lesueur, Mus. Nat. Hist. nat. Paris,
Mem., vol. 6, pp. 283-285, pi. 16, fig. 11.

182L Maeandrina areolata (Linnaeus), Lamouroux, Exposition Methodique, p.

55, pi. 47, figs. 4, 5.

1823. Maeandrina areolata (Linnaeus), Blainville, Dictionnaire des Sciences
Naturelles, vol. 29, p. 357.

1827. Maeandrina areolata (Linnaeus), Deslongchamps, Encyclopedie Methodi-
que, Zoophytes, pt. 2, p. 508.

1830. Maeandrina areolata (Linnaeus), Blainville, Dictionnaire des Sciences
Naturelles, vol. 60, p. 323.

1834. Maeandrina areolata (Linnaeus), Blainville, Manuel d'Actinologie ou de
Zoophytologie, p. 357.

1834. Manicina areolata (Linnaeus), Ehrenberg, K. Akad. Wiss. Berlin, Phys.
Abhandl. f. 1832, p. 327.

1834. Manicina hispida, M. praerupta, M. manica, Ehrenberg, K. Akad. Wiss.
Berlin, Phys. Abhandl. f. 1832, p. 327.



54 Bulletin 246

1836. Marandrina arrolata (Linnaeus), Lamarck, Hist. nat. Anim. sans Vert.,

ed. 2, vol. 2, p. 388.

184L Manicina areolata (Linnaeus), Leuckart, Observationes Zoologicas de

Zaophytis Coraiiiis, p. 61, pL 3, figs. 3-4. [From Gregory, 1895, p. 265.]

1846. Manicina areolata (Linnaeus), M. Iiispuia Ehrenberg, M. pracrupta

Ehrenberg, M. diiataia Dana, Dana, U. S. Exploring Exped., Zoophytes,

vol. 7, pp. 191-194, pi. 9, fig. 3.

1847. Manicina areolata l Linnaeus), Duchassaing, Soc. Geol. France, Bull., ser.

2, vol. 4, p. 1095.

1848b. Afan/V/Hrt areolata (Linnaeus), Edwards and Haime, Acad. Sci. Paris,

C. R., vol. 27, p. 493.

1849. Manicina areolata (Linnaeus), M. valenciennesii, M. cnspata, M. seha-

cana, M. strigilis Edwards and Haime, Ann. Sci. Nat. Paris, ser. 3, vol.

11, pp. 286-288.

1851. Manicina areolata (Linnaeus), M. hisipiJa Edwards and Haime, Mus.

Nat. Hist. nat. Paris, Arch., vol. 5, p. 91.

1855. Manicina areolata (Linnaeus), Duchassaing, Soc. Geol. France, Bull.,

ser. 2, vol. 12, p. 756.

1857. Manicina areolata (Linnaeus), M. strigilis, M. crispata, M. valencien-

nesi, M. hisp'nta Edwards and Haime, Historie naturelle des Coralliaires,

vol. 2, pp. 397-401.

1861. Manicina areolata (Linnaeus), M. dilatata Dana, M. valenciennesi

Edwards and Haime, M. crispata and M. danai Duchassaing and Miche-

lotti, R. Acad. Sci. Torino, Mem., ser. 2, vol. 19, p. 3 50.

\%(,Ah. Manicina areolata (Linnaeus), Verrill, Mus. Comp. Zool., Bull., vol. 1,

No. 3, p. 48.

1866. Manicina areolata (Linnaeus), .1/. crispata and M. vatenciennesi Ed-

wards and Haime, and M. danai Duchassaing and Michelotti, R. Acad.

Sci. Torino, Mem. ser. 2, vol. 23, p. 176.

l^eid. Manicina areolata (Linnaeus), Duncan, Geol. Soc. London, Quart. Jour.,

vol. 24. pp. 16, 23.

1871. Manicina areolata Ehrenberg, Pourtales, Mus. Comp. Zool., Mem., vol.

2, No. 4, p. 72.

imc. Manicina areolata (Linnaeus,) Duncan, Geol. Soc. London, Quart. Jour.,

vol. 29, pp. 555, 561, 562.

1875. Manicina areolata Ehrenberg, Pourtales /// Gabb, Geol. Mag., decade 2,

vol. 2, p. 545.

1879. Manacina areolata (Linnaeus), Dana, Corals and Coral Islands, ed. 2.

p. 380.

ISSOh. Manicina areolata Ehrenberg, Pourtales, Mus. Comp. Zool., Mem., vol.

7, No. 1, pis. 5, 6.

1886. Manicina areolata (Linnaeus), Quelch, Voyage H.M.S. Challenger, Repr.

Sci. Results, Zoology, vol. 16, pt. 46, pp. 11, 12, 13, 34, 35, 36, 77, 90, 91.

1888. Manicina areolata (Linnaeus), Ortmann, Zool. Jahrb., Syst., vol. 3, p.

171.

1888. Maeandrina areolata (Linnaeus), Agassiz, Mus. Comp. Zool., Bull., vol.

14, I, p. 82.

1888b. MrtwzV/Hrt areolata (Linnaeus), Wilson, Jour. Morph., vol. 2, No. 2, pp.

191-252, pis. 1-7.

1890. Manicina areolata (Linnaeus), Ortmann, Zeitschr. f. Wissensch. Zool.,

vol. 50, pt. 2, p. 305.

1895. Manicina areolata (Linnaeus), Gregory, Geol. Soc. London, Quart. Jour.,

vol. 51, pp. 264, 265.

1895. Manicina pliocenica Gane, Johns Hopkins Univ. Circ, vol. 15, No. 121.

p. 10.
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1899. Manuina arcolcita (Linnaeus), Diierden, Inst. Jamaica, Jour., \ol. 2, NO.

6, p. 62L
1899. Manicina arcolata (Linnaeus), Gupp\', Victoria Inst. Trinidad, Proc,

vol. 3, p. 169.

1900. Mnnicina areolata (Linnaeus), N'aughan, U.S. Geol. Sur., Moii. 39,

pp. 38-40, 48, 210, pL 1, figs. 2, 3.

1900. Man'ic'ina pllocenlca Gane, Gane, U.S. Nat. Mus., Proc, vol. 22, No. 1193,

pp. 192, 193.

1901b. yi/flw/V/wrt arcolata (Linnaeus), Verrill, Connecticut Acad. Arts Sci
,

Trans., vol. 11, pt. 1, art. 3, pp. 66, 81-83, 183.

1901b. A/rt^rtWi/rrt areolata (Linnaeus), \arieties M. hispida Edwards and
Haime, M. cotifcrtifolia, M. laxifolia, and M. columellaris Verrill, Con-
necticut Acad. Arts Sci., Trans., vol. 11, pt. 1, art. 3, pp. 81-84, pi. 11.

figs. 1, 2; pi. 12, figs. 1-3. [Fide Matthai 1928, p 81.]

1901a. A/a«zV/na areolata (Linnaeus), Vaughan, R. Mus. Geol. Min., Samml..
ser. 2, vol. 2, p. 13.

\9Q2A. Manicina arcolata (Linnaeus), Duerden, Nat. Acad. Sci., Washington,
Mem., vol. 8, pp. 502-508, 520, 577-579, figs. 13a-e, 14a-c, pis. 18, 19,

figs. 129-137.

1902a. iManicinu arcolata (Linnaeus), Vaughan, U.S. Fish Comm., Bull., vol.

20 for 1900, pt. 2, pp. 291, 305, pi. 4, figs. 2, 3.

1904b. A/a«/V/«a areolata (Linnaeus), Duerden, Carnegie Inst. Washington,
Publ. No. 20, pp. 3, 8, 57, 68, 92.

1909. Manicina arcolata (Linnaeus), Hartmever, Meereskunde Berlin, Jahrg.
3, No. 2, pp. 12, 13, figs. 1-2.

\9\2h. Macandra arcolata (Linnaeus), Vaughan, Carnegie Inst. Washington,
Yearbook No. 10, p. 156, pi. 4, figs. 5-6; pi. 5, figs. 1-4.

1913. Macandra areolata (Linnaeus), Mayer, Carnegie Inst. Washington,
Yearbook No. 11, p. 126.

1913. Manicina arcolata (Linnaeus), Brown and Pilsbry, Acad. Nat. Sci.

Philadelphia, Proc, vol. 65, p. 497.

l9\Ah. Macandra arcolata (Linnaeus), Mayer, Carnegie Inst. Washington,
Publ. No. 183, Papers Tortugas Lab., vol. 6, No. 1, pp. 19, 20.

\9\Sa. Macandra arcolata (Linnaeus), V'aughan, Carnegie Inst. Washington,
Yearbook No. 13, pp. 224, 225.

19\S<1. Macandra arcolata (Linnaeus), Vaughan, Washington Acad. Sci., Jour.,
vol. 5, No. 17, p. 596.

1916a. Macandra areolata (Linnaeus), Vaughan, Carnegie Inst. Washington,
Yearbook No. 14, p. 225, 227.

1916c. Macandra arcolata (Linnaeus), Mayer, Carnegie Inst. Washington,
Yearbook No. 14, p. 212.

1916. Macandra arcolata (Linnaeus), Vaughan, Nat. Acad. Sci., Proc, vol. 2,

pp. 95, 98, 100.

19lSa. Macandra arcolata (Linnaeus), Mayer, Carnegie Inst. Washington, Publ.
No. 252, Papers Dept. Marine Biol., vol. 12, No. 7, p. 175.

19lib. Macandra arcolata (Linnaeus), Vaughan, Carnegie Inst. Washington,
Publ. No. 213, Papers Dept. Marine Biol., vol. 9, pp. 325, 326.

1919a. Manicina arcolata (Linnaeus), Vaughan, U.S. Nat. Mus., Bull. 103, No.
9, pp. 214, 215, 225, 419.

192+b. Manicina areolata (Linnaeus), Matthai, Indian Mus. Calcutta, Mem.,
vol. 8, p. 26.

192Sc. Macandra arcolata (Linnaeus), Boschma, Carnegie Inst. Washington,
Yearbook No. 24, pp. 223. 224.

1926a. Manicina arcolata (Linnaeus), Matthai, Roy. Soc. London, Philor..

Trans., ser. B, vol. 214, pi. 26, figs. 1, 2; pi. 27, figs. IS, 16, 18-19; pi.

28, figs. 1-3.
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\921h.MafanJra arrolata (Linnaeus), van der Horst, Bijdr. Dieik. Amsterdam,

vol. 25, p. 160.

1928. Manicina arcolata (Linnaeus), Matthai, Catologue of the Madrepor-

arian Corals in the British Museum (Natural History), vol. 7, pp. 8, 15,

55, 80-91, 92, 97, 99, 104, 108, 109, 160, 162, 167, 168. pi. 20, figs. 1-10;

pi. 21, figs. 1-9; pi. 53, figs. 1-4; pi. 55, figs. 10, 14; pi. 63, fig. 7;

pi. 64, fig. 6; pi. 68, figs. 3-4; pi. 69, figs. 4-7.

1929c. Manicina arrolata (Linnaeus), Boschma, Carnegie Inst. Washington,

Publ. No. 391, Papers Tortugas Lab., vol. 26, pp. 129-147, 9 figs.

I9'i2:i. Mafandra arcolata (Linnaeus), Wells, Carnegie Inst. Washington, Year-

book No. 31, p. 291.

19'iSz. Macandra arcolata (Linnaeus), Yonge, Carnegie Inst. Washington, Publ.

No. 452, Papers Tortugas Lab., vol. 29, pp. 185-198, pis. 1-3.

1936b. Mrt«/V7«rt arcolata (Linnaeus), Wells, Amer. Jour. Sci., ser. 5, vol. 31

(231), No. 182, p. 118-119.

1937. Macandra arcolata (Linnaeus), Yonge, Carnegie Inst. Washington, Publ.

No. 475, Papers Tortugas Lab., vol. 31, No. 9, pp. 209, 211.

1939. Macandra arcolata (Linnaeus), Butsch, Barbados Mus. Hist. Soc, Jour.,

vol. 6, No. 3, p. 136, pi. 1, fig. 3.

1943. Manicina arcolata (Linnaeus), Smith, Florida Acad. Sci., Quart. Jour.,

vol. 6, No. 1, p. 46.

1943. Manicina arcolata (Linnaeus), Vaughan and Wells, Geol. Soc. Amer.,

Special Papers, No. 44, pp. 1, 25, 26, 171, 296, pi. 4.

1948. Manicina arcolata (Linnaeus), Smith, Atlantic Reef Corals, pp. 61, 69,

86-87, 111, pis. 19-21.

1954. Manicina arcolata (Linnaeus), Fontaine, Inst. Jamaica, Ann. Rept.

1953-1954, p. 25.

1954. Manicina arcolata (Linnaeus), Smith, U.S. Fish and Wildlife Serv.,

Fish. Bull., vol. 55, No. 89, p. 293.

1955. Manicina arcolata (Linnaeus), G. Yoss and N. Voss, Bull. Marine Sci.

Gulf and Caribbean, vol. 5, No. 3, p. 224.

1957. Manicina arcolata (Linnaeus), Alloiteau, Contribution a la Systematique
des Madreporaires fossiles, vol. 1, p. 258.

1957. Manicina arcolata (Linnaeus), Newell and Rigby, Soc. Econ. Paleont.

Mineral., Spec. Publ. No. 5, p. 58.

\9S%a. Manicina arcolata (Linnaeus), Zans, Geol. Sur. Dept. Jamaica, W.I.,
Bull. No. 3, p. 32.

l9S'ih. Manicina arcolata (Linnaeus), Squires, Amer. Mus. Nat. Hist., Bull.,

vol. 115, art. 4, pp. 227, 228, 229, 230, 231, 232, 238, 239, 254-255, pi. 37,

figs 1-3.

195&C. Manicina arcolata (Linnaeus), Zans, Geonotes, \ol. 1, No. 2, p. 20.

1959. Manicina arcolata (Linnaeus), T. Goreau and N. Goreau, Biol. Bull.,

vol. 117, No. 2, pp. 239, 242, 243, 244, 248, 249.

1959. Manicina arcolata (Linnaeus), Zans, Geonotes, vol. 2, No. 1, pp. 28, 35.

1959. Manicina arcolata (Linnaeus), Newell, Imbrie, Purdy, and Thurber,
Amer. Mus. Nat. Hist., Bull., vol. 117, art. 4, pp. 221, 224.

1959b. Manicina arcolata (Linnaeus), Goreau, Ecology, vol. 40, No. 1, pp. 70, 73,

75, 81, 85.

1960a. Manicina arcolata (Linnaeus), T. Goreau and N. Goreau, Biol. Bull.,

vol. 118, No. 3, pp. 419-429, figs. 1-3.

1960b. Mrt«;V;«rt arcolata (Linnaeus), T. Goreau and N. Goreau, Biol. Bull.,

vol. 119, No. 3, p. 426.
1960b. Manicina arcolata (Linnaeus), Lewis, Canadian Jour. Zool., vol. 38,

No. 6, p. 1134.

1960c. Manicina arcolata (Linnaeus), Lewis, Barbados Mus. Nat. Hist. Soc,
Jour., vol. 28, No. 1, p. 11.
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1961. Mancinia arcolata (Linnaeus), Westermann and Kiel, Natuurwetenscli.

Studiekr. Suriname en Nederlandse Antillen, No. 24, p. 136.

1961. Manicina arrolata (Linnaeus), Duarte Bello, Acuario Nac. [Cuba], Ser.

Educac. No. 2, pp. 9, 48, 49, figs. 37, 38.

1962. Manicina arcolata (Linnaeus), Stoddart, Atoll Research Bull., No. 87,

pp. 17, 19, 22.

1962. Manicina arcolata (Linnaeus), Kornicker and Boyd, Amer. Assoc.

Petrol. Geol., Bull., vol. 46, No. 5, p. 656, fig. 16(2).

1963. Manicina arcolata (Linnaeus), Almv and Carrion-Torres, Caribbean
Jour. Sci., vol. 3, Nos. 2-3, pp. 139, 141, 142, 152, 161, pi. 11(b).

1964. Manicina arcolata (Linnaeus), Roos, Studies on the Fauna of Curagao
and other Caribbean Islands, vol. 20, No. 81, p. 47.

1964. Manicina arcolata (Linnaeus), Fabricius, Senckcnbergiana Lethea, \ol.

45, pp. 299-323, pis. 28-30, text-figs. 1-7.

1964. Manicina arcolata (Linnaeus), Storr, Geol. Soc. Amer., Spec. Papers, No.

79, pp. 45, 46, 80, 82, 84, 86.

1964. Manicina arcolata (Linnaeus), Goreau, Science, vol. 145, No. 3630, p.

385.

1964. Manicina arcolata (Linneaus), Hoskins, Amer. Assoc. Petrol. Geol., vol.

48, No. 10, p. 1690, 1699, pi. 2, fig. 13.

Manicina aerolata (Linnaeus) is reported to range from Mio-

cene to Recent. The Miocene occurrence is in the Nivaje Shale of

the Dominican Repubhc. In the Phocene the species has been re-

corded from the Caloosahatchee River, Florida. Pleistocene locali-

ties are in Costa Rica (Monkey Point and Limon), the Panama
Canal Zone (in the oyster shell layers of Black Swamp, near Mt.

Hope), the Dominican Republic, Guadeloupe, St. Bartholomew,

St. Eustatius (Sugar Loaf), St. Kitts (Brimstone Hill), and Barba-

dos. The livmg form is found, generally in shallow water, from the

Bahamas to Barbados, including Florida and the Tortugas; Mexico

(Alacran Reef); British Honduras (Rendezvous Cay, Lighthouse

Reef, Pedro Bank); Panama; Colombia: Cuba; Jamaica (Bluefields

Bay, Ocho Rios Reef); Dominican Republic; Puerto Rico (Ensenada

Honda, Mayaguez, Aguadilla, Cayo Icacos); Antigua; St. Thomas
(Sail Rock 20-23 fathoms); Grenada; Curasao (Spanish Water);

and Venezuela. The species has also been reported from the Cape
of Good Hope (Simmon's Bay) by Quelch, 1866, p. 9L

Solenastrea hyades (Dana) PL 8, figs. 4-8; PL 9, figs. 1-4

1846. .-/[strea] Orbicclla hyades Dana, U.S. Exploring Exped., Zoophvtes, vol.

7, p. 212, pi. 10, fig. 15.

1846. //[strea] Orbicclla cxcelsa Dana, LT.S. Exploring Exped., Zoophvtes, vol.

7, p. 212, pi. 10. fig. 16. [FiJc Vaughan 1919a. pp. 395-398.]
1857. Hcliastrca ? hyades (Dana), Milne Edwards and Haime, Histoire Natu-

relle des Coralliaires, vol. 2, p. 478
1859. Orbicclla hyades Dana, Synopsis Rept. Zoophytes U.S. Exploring Expedi-

tion, p. 26.
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186L Solenastrca hyadfs (Dana), Duchassaing and Michelotti, R. Accad.

Sci. Torino, Mem., sei. 2, vol. 19, p. 353.

1866. Solenastraca hyades (Dana), Duchassaing and Michelotti, R. Accad.

Sci. Torino, Mem., ser. 2, vol. 23, p. 181.

1870. Solenastraea hyades (Dana), Duchassaing, Revue des Zoophytes et des

Spongiaires des Antilles, p. 30.

1871. Solenastraea excelsa (pars) (Dana), Pourtales, Mus. Comp. Zool., Mem.,
vol. 2, No. 4, p. 77. [Fide Verrill 1901b, p. 104.]

1879. Solenastraea hyades (Dana), Dana, Corals and Coral Islands, ed. 2,

p. 380.

\9Q\h. Solenastraea hyades (Dana), Verrill, Connecticut Acad. Arts Sci., Trans.,

vol. 11, pt. 1, art. 3, pp. 97, 98, 99, 100, 104-106, pi. 15, figs. 5-5a.

\902d. Solenastraea hyades (Dana), Duerden, Nat. Acad. Sci. Washington,
Mem., vol. 8, pp. 567-569, pi. 10, figs. 74-79; pis. 11-13, figs. 80-91.

19173. Solenastrea hyades (Dana), V'aughan, U.S. Geol. Sur., Prof. Paper
98-T, pp. 368, 372, 374, p. 98.

l9i9a.Solenastrea hyades (Dana), Vaughan, U.S. Nat. Mus., Bull. 103, No. 9.

pp. 395-398.

1927. Cyphastraea hyades (Dana), Felix, Fossilium Catalogus. I: Animalia.

pars 35, pp. 327, 328.

1939. Solenastraea hyades (Dana), Thomas, in MacGregor, Roy. Soc. London.
Philos. Trans., ser. B, Biol. Sci., vol. 229, p. 80.

1943. Solenastrea hyades (Dana), Smith, Florida Acad. Sci., Proc, vol. 6, No.

1, pp. 44, 45.

1948. Solenastrea hyades (Dana), Smith, Atlantic Reef Corals, pp. 61, 88, 89,

pis. 23. 24.

1954. Solenastrea hyades (Dana), Smith, U.S. Fish and Wildlife Serv., Fish.

Bull., vol. 55, No. 89, p. 293.

1959. Solenastrea hyades (Dana), Zans, Geonotes, vol. 2, No. 1, pp. 29, 32.

\9S9h. Solenastrea hyades (Dana), Goreau, Ecology, \ol. 40, No. 1, pp. 70, 85.

1961. Solenastraea hyades (Dana), Westermann and Kiel, Natuurwetensch.
Studiekr. Suriname en Nederlandse Antillen, No. 24, p. 136.

1961. Solenastrea hyades (Dana), Duarte Bello, Acuario Nac. [Cuba], Ser.

Educac, No. 2, pp. 10, 78-79, figs. 67, 68.

1962. Solenastrea hyades (Dana), Kornicker and Scjuires, Limnol. and
Oceanogr., vol. 7, No. 4, pp. 447, 450.

The fossil corallum occurs as a thick irregular discoidal incrusta-

tion, or is hemispherical to spheroidal, or is an elongated dome, the

last probably having been a projecting lobe which was broken off

from a much larger compact mass. Several of the specimens bear

irregular bumps or gibbosities on the surface, but on some of the

fragments the surface is uniform. The calices are subcircular to sub-

oval, but polygonal where crowded, with diameters ranging from

a little less than 2 mm to 4.5 mm, the average being a little over

3 mm. Most of the calices touch each other, but on specimen J567
they are separated by 1 to 2 mm, and on specimen C570a by 2 to

4 mm. The margm of the calices is slightly elevated and regularly

beaded, the beadmg caused by the thickening of each septum at the

margin. Where there is a space between the calices, low ridges
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arising at the beaded margin extend part way across the coenosteum,

and the spaces are somewhat blistered in appearance. The calices

are shallowly and regularly concave, with a depth of a millimeter or

so. In mature calices there are some 24 thin imperforate septa, 12 of

them, or those of the first two cycles extending to the columella, the

12 tertiaries depressed a little and extending about halfway toward

the columella. Most of the Tertiary septa are curved toward, and

fused with, the septa of the second cycle at about the mid-point of

their length. All of the septa are minutely serrulate on the summit,

with about 10 pairs of irregularly spaced denticles directed laterally

on a primary septum 1 mm in length. The septal faces are granu-

lated, and the paliform lobes are small. The costae are thm and

closely spaced, with the summit margin serrulated locally and with

widely spaced lamellar dissepiments. The exotheca is vesicular. The

columella is small and consists of twisted septal processes.

Measurements. — Specimen J568a: corallum hemispherical,

length 79 mm, width 68 mm, height 60 mm; calices 2 to 4.5 mm in

diameter. Specimen 1568: corallum elongate-domal, basal diameter

26 mm, height 28 mm; calices 3 to 3.5 mm in diameter. Specimen

H568: corallum discoidal, length 55 mm, width 46 mm, thickness

(excluding gibbosity) 27 mm; calices 3 to 4.5 mm in diameter.

Specimen C570a: corallum fragment, length 35 mm, width 28 mm,
thickness 14.5 mm; diameter of calices 1.8 to 2.9 mm.

Localities. — Hillside above west bank of Quebrada Mare Abajo

at W-13. Lower Mare Formation. Four incomplete specimens. Small

stream 100 meters west of Quebrada Mare Abajo. Lower Mare

Formation. One corallum, nearly whole. South flank of Punta Gorda

anticline at W-25. Mare Formation. Two specimens. Drainage ditch

about one meter deep near south shore of La Salina de Guaiguaza,

5.6 kilometers west of Puerto Cabello, State of Carabobo. Eight

specimens. Guaiguaza Clay.

Comparisons. — Solenastrea hyades (Dana) and Solenastrea

bournoni Edwards and Haime are closely related. According to

Vaughan (1919a, p. 401) and to Smith ( 1948, pp. 88, 89) the calices

of S. hyades are consistently larger (3 mm to 3.5 mm) than those

of S. bournoni (2 mm to 2.5 mm) and, perhaps more significant, the

tertiary septa of S. hyades are generally curved toward, and fused

with, the sides of the secondaries, whereas on S. bournoni the tertiar}^
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septa are generally relatively straight and their inner margins free.

Range and distribution. — The range of Solenastrea hyades is

middle Miocene to Recent. The Miocene occurrences are in the

Gurabo Formation of the Dominican Republic, in the La Cruz Marl

of Cuba, and at Cienaga near Habana, Cuba. In the Pliocene the

species is found in the Caloosahatchee Marl of Florida, and in the

Mare Formation and Guaiguaza Clay of Venezuela (this report).

In the Pleistocene S. hyades has been reported from Florida and

from the Island of Montserrat. The species is living in the Bahamas;

in Florida ( Key West, near Miami, at Caesar's Creek and near

Osprey, Cedar Keys); in Cuba; and in Jamaica.

Solenastrea of. S. bournoni Edwards and Haime PI. 12, figs. 1-3

1849. Solenastrea Bournonii Edwards and Haime, Ann. Sci. Nat., ser. 3,

Zoologie, vol. 12, pp. 121-122.

1857. Solenastrea Bournonii Edwards and Haime, Histoirc natiirelle des Coral-

liaires . . . , vol. 2, p. 497.

1861. Cyphastrea oblita, Plesiastrea Carpinetti, Solenastrea Ellisii, Solenastrea

micans, Leptastrea earibaea Duchassaing and Michelotti, R. Accad. Sci.

Torino, Mem., ser. 2, vol. 19, pp. 253-354; Solenastrea inieans, pi. 9,

figs. 10, 11. [Fide Vauglian, 1919a, pp. 398-401.]

\%(>-^2i. Plesiastraea distans Duncan, Geo). Soc. London, Quart. Jour., vol. 20,

pp. 37-38, pi. 4, figs. 4a, 4h. [Fide Vaughan, 1919a, p. 398.]

1^6-Va. Pleisiastraea glohosa Duncan, Geol. Soc. London, Quart. Jour., vol. 20, p.

38, pi. 4, fig 5. [Fide Vaughan, 1919a, p. 399.]

1866. Cyphastraea oblita, Plesiastraea Carpinetti Duchassaing and Michelotti;

Plesiastraea distans, Plesiastraea globosa Duncan; Leptastraea earibaea,

Solenastraea Ellisii, Solenastraea micans Duchassaing and Michelotti, R.

Accad. Sci. Torino, Mem., ser. 2, vol. 23, pp. 180, 181, 182. [Fide

Vaughan, 1919a, pp. 398-401.]

lifted. Solenastraea Ellisii; Plesiastraea distans, Plesiastraea globosa Duncan,
Geol. Soc. London, Quart. Jour., \ oi. 24, p. 25.

1886. Cyphastraea micans, Cyphastraea oblita, Pleasiastraea carpinetti, Lep-
tastraea earibaea Duchassaing and Michelotti, Quelch, Voyage H.M.S.
Challenger, Rept. Sci. Results, Zoology, vol. 16, pt. 46, p. 12.

1901h. Solenastrea Bournoni Edwards and Haime, Verrill, Connecticut Acad.
Arts Sci., Trans., vol. 11, pt. 1, art. 3, p. 104.

1917a. Solenastrea bournoni Milne Edwards and Haime, Vaughan, L'.S. Geol.
Sur., Prof. Paper 98-T, pp. 368, 372, 374, pis. 99, 100.

1919a. Solenastrea bournoni Milne Edwards and Haime, Vaughan, U.S. Nat.
Mus., Bull. 103, No. 9, pp. 398-401.

1943. Solenastrea bournoni Edwards and Haime, Vaughan and Wells, Geol.
Soc. Amer., Special Papers, No. 44, p. 321, pi. 29, figs. 7, 7a.

1948. Solenastrea bournoni Edwards and Haime, Smith, Atlantic Reef Corals,

pp. 61, 71, 88.

1954. Solenastrea bournoni Edwards and Haime ( =: hyades ? Dana) Fontaine,
Inst. Jamaica, .\nn. Rept 1953, 1954, p. 25.

1954. Solenastrea bournoni Edwards and Haime, Smith, U.S. Fish and Wild-
life Serv., Fish. Bull., vol. 55, No. 89, p. 293.

1959. Solenastrea bournoni Milne Edwards and Haime, Zans, Geonotes, vol.

2, No. 1, pp. 29, 32.
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1959b. Solenastrea bournoni Edwards and Haime, Goreau, Ecology-, vol. +0,

No. 1, p. 85.

1961. Solenastrea bournoni Milne Edwards and Haime, Duarte Bello, Acuario

Nac. [Cuba], Ser. Educac, No. 2, pp. 10, 76, 77, figs. 65, 66.

1962. Solenastrea bournoni Milne-Edwards and Haime, Stoddart, Atoll Res.

Bull., No. 87, pp. 17, 19.

1962. Solenastrea bournoni Edwards and Haime, Kornicker and Squires,

Limnol. and Oceanogr., vol. 7, No. 4, pp. 4+7, 448.

1963. Solenastrea bournoni Milne Edwards and Haime, Almy and Carrion-

Torres, Caribbean Jour. Sci., vol. 3, Nos. 2-3, pp. 142, 154, 162, pi. 13b.

1964. Solenastrea bournoni Edwards and Haime, Roos, Studies on the Fauna
of Curasao and other Caribbean Islands, vol. 20, No. 81, pp. 11, 25, 35,

48.

The corallum is hemispherical and tumid, with a large irregular

area of attachment below, and a gibbous calicular surface above. The

calices are subcircular to subovate, and subequal to unequal in size.

Most of the calices are separated by varying distances up to 2.5 mm,
but a few of them touch each other. The margins of the calices are

somewhat elevated and beaded, the beading produced by the thicken-

ing of the septa at the margin and by the abutment there with the

costae of the coenosteum. The calices are shallowly and regularly

concave (about a millimeter in depth), with steep inner sides and a

flattish columellar area. The coenosteum between the calices is cor-

roded, but m less weathered areas it is seen to be minutely granu-

lated. The costae around the margins of the calices are also covered

by mmute granules. The costae are moderately prominent, are

separated by Imear grooves, and extend down the calice on to the

intercalicular space part way between the cups. There are 30 to 32

septa on the average, though as few as 22 and as many as 37 have

been counted. Generally the number of septa depends on the size and

maturity of the calice. The septa occur in three cycles. The primary

and secondary ones are thicker at the margin of the calice than

inward and extend to the columella. Rarely, however, a secondary

septum joins a primary one close to the columella. The tertiary septa

are much thinner and more depressed than the others and do not

reach the columella. Nearly all of the tertiaries have free inner

margins, but here and there a tertiary septum joins a secondary

septum. All of the septa are serrulate at the summit. The septal

faces are granulose, the granulations small, pointed, and imperforate.

The pah before the main septa are small and irregularly papillose.

The columella is small.
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Measurements. — Specimen H570a: corallum length 27 mm,

width 21 mm, height 19 mm; the maximum diameter of the cahces

ranges from 2.6 mm to 3.9 mm.

Locality.— South flank of Punta Gorda anticline, at W-25.

Mare Formation. One specimen.

Comparisons.— The Venezuelan fossil closely resembles the

Recent form of Solenastrea bournoni Edwards and Haime, differmg

from that, however, by the greater number of septa (30-32 compared

with an average of about 24 in S. bournoni), by the larger calices

(2.6 mm to 3.9 mm compared with 2.0 mm to 2.5 mm), and in the

absence of blisters in the space between the calices. If the average

size of the calices and the number of septa are variable characters

in Recent specimens of S. bournoni from different localities (I have

counted, for example, as many as 40 septa in large calices on a coral-

lum from Bluefields Bay, Jamaica, where most of the calices bear

about 24 septa), then the slightly larger calices and larger number

of septa on the Venezuelan fossil suggest that it is a variant of S.

bournoni rather than a distinct species. As for the blisters on the

coenosteum, these may or may not be present on the typical S.

bournoni, so that their absence on the single Venezuelan specimen

may well be fortutitous or due to corrosion.

The separation of S. hyades and S. bournoni into two species

has yet to be established, but the fact that most of the tertiary

septa are free rather than fused persuades me to relate the Venezue-

lan form to S. bournoni.

Range and distribution. — Ihe range of Solenastrea bournoni

Edwards and Haime is Miocene to Recent. Miocene occurrences are

in the Dominican Republic (Zone H, Rio Cana) and Cuba (La Cruz

Marl). In the Pliocene the species has been reported from Shell

Creek and the Caloosahatchee Marl of Florida. In the Pleistocene it

is recorded from the Dominican Republic. The living S. bournoni

is found in the Bahamas; in Florida (the Tortugas 8-9 fathoms);

British Honduras (Rendezvous Cay); Cuba; Jamaica; Puerto Rico

(Caballo Ahogado, 5 feet, and Bahia de Boqueron, 4 feet); the

Virgin Islands; and Curasao (Piscadera Baai, Sta. Martha Baai,

10-45 meters).

Oculina diffusa Lamarck PI- 8, figs. 1-3

1816. Oiulina diffusa Lamarck. Hist. nat. Anim. sans Vert., vol. 2, p. 285.
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1825. Oculina diffusa Lamarck, Blainville, Dictionnaire des Sciences Natu-
relles, vol. 35, p. 354.

1827. Oculina diffusa Lamarck, Deslongchamps, Encyclopedie Methodique,
Zoophytes, pt. 2, p. 575.

1836. Oculina diffusa Lamarck, Lamarck, Hist. nat. Anim. sans V^ert., ed. 2,

vol. 2, p. 456.

1846. Oculina diffusa Lamarck, Dana, U.S. Exploring Exped., vol. 7, Zoo-
phytes, pp. 397, 398.

1850. Oculina diffusa Lamarck, Edwards and Haime, Ann. Sci. Nat., ser. 3,

vol. 13, p. 68.

1850. Oculina diffusa Lamarck, Duchassaing, Animaux Radiaires des Antilles
p. 15.

1857. Oculina diffusa Lamarck, Edwards and Haime, Histoire naturelle des
Coralliaires, vol. 2, p. 107.

1859. Oculina diffusa Lamarck, Dana, Synopsis Rept. Zoophytes U.S. Exploring
Exped., p. 67.

1861. Oculina diffusa Lamarck, Duchassaing and Michelotti, R. Accad. Sci.
Torino, Mem., ser. 2, vol. 19, p. 338.

1866. Oculina diffusa Lamarck, Duchassaing and Michelotti, R. Accad. Sci.
Torino, Mem., ser. 2, vol. 23, p. 162.

1870. Oculina diffusa Lamarck, Duchassaing, Revue des Zoophytes et des
Spongiaires des Antilles, p. 25.

1871. Oculina diffusa Lamarck, Pourtales, Mus. Comp. Zool., Mem., vol 2
No. 4, pp. 23, 65.

lillc. Oculina diffusa Lamarck, Arango y Molina, R. Acad. Cienc. Med., Fis.

y Nat. Habana, An., vol. 14, p. 274.
1879. Oculina diffusa Lamarck, Dana, Corals and Coral Islands, ed. 2, p. 384.
1880. Oculina diffusa Lamarck, Pourtales, in Agassiz, Mus. Comp. Zool'., Mem.,

vol. 7, No. 1, pi. 3, figs. 10-12.

1881a. Oculina diffusa Lamarck, Studer, Naturforsch. Ciesell. Bern, Mitth. Ab-
handl. 1880, p. 10, text-fig. 3.

1886. Oculina diffusa Lamarck, Quelch, Voyage H.M.S. Challenger, Rept. Sci.
Results, Zoology, vol. 16, pt. 46, pp. 10, 11, 47, 49.

1888. Oculina diffusa Lamarck, Ortmann, Zool. Jahrb., Syst.. vol. 3, p. 162.
l^SSh. Oculina diffusa Lamarck, Heilprin, Acad. Nat. Sci. Philadelphia Proc

vol. 40, p. 304.

1899. Oculina diffusa Lamarck, Duerden, Inst. Jamaica, Jour, vol 2 No 6

p. 621. '
'

1900a. Oculina diffusa Lamarck, Vaughan, U.S. Geol. Sur. Mon 39 pp 49
116, 117, 212, pi. 2, fig. 5.

'
• .

1901b. Oculina diffusa Lamarck, Verrill, Connecticut Acad. Arts Sci., Trans.
vol. 11, pt. 1, art. 3, p. 175.

1902a. Oculina diffusa Lamarck ? var. Vaughan, U.S. Fish Comm. Bull vol
20 for 1900, pt. 2, pp. 291. 294, pi. 1, figs. 5-5a. [Fide Verrill, iVoib'
p. 175.]

1902d. Oculina diffusa Lamarck, Duerden, Nat. Acad. Sci. Washington Mem
vol. 8, pp. 585-588, pi. 22, fig. 149.

1903. Oculina diffusa Lamarck, Verrill, Connecticut Acad. Arts Sci., Trans
vol. 11, pt. 2, art. 10, p. 848.

I9llb. Oculina diffusa Lamarck, Toula, K.-K. Geol. Reichsanst lahrb vol
61, p. 489.

1913. Oculina diffusa Lamarck, Maver, Carnegie Inst. Washington Yearbook
No. 11, p. 126.

19Hb. Oculina diffusa Lamarck, Mayer, Carnegie Inst. Washington, Publ. No.
183, Papers Tortugas Lab., vol. 6, No. 1, p. 19.

1915b. 0<M//«a diffusa Lamarck, Vaughan, Carnegie Inst. Washington Year-
book No. 13, pp. 224, 225.
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i9l5d. Oculina diffusa Lamarck, Vaiighan, Washington Acad. Sci., Jour., vol

5, No. 17, p. 596.

1916a. Oculina diffusa Lamarck, Vaughan, Carnegie Inst. Washington, Year-

book No. 14, p. 227.

191^h. Oculina diffusa Lamarck, Vaughan, Carnegie Inst. Washington, Publ-

No. 231, Papers Dept. Marine Biol., vol. 9, p. 326.

1919a. Oculina diffusa Lamarck, Vaughan, U.S. Nat. Mus., Bull. 103, No. 9, p.

352.

1929. Oculina diffusa Lamarck, Felix, Fossilium Catalogus. I: Animalia, par.

44, pp. 596-597.

1910^. Oculina diffusa Lamarck, Yonge, Great Barrier Reef Exped. 1928-29,

Sci. Repts., vol. 1, No, 2, p. 17.

1932a. Oculina diffusa Lamarck, Wells, Carnegie Inst. Washington, Yearbook
No. 31, p. 291.

1943. Oculina diffusa Lamarck, Smith, Florida Acad. Sci., Proc, vol. 6, No. 1,

pp. 44, 46.

1943. Oculina diffusa Lamarck, Vaughan and Wells, Geol. Soc. Amer., Spec.

Paper, No. 44, pp. 180, 181, 325, pi. 33, fig. 2.

1944. Oculina diffusa Lamarck, Wells, Jour. Paleont., vol. 18, No. 5, p. 446.

1948. Oculina diffusa Lamarck, Smith, Atlantic Reef Corals, pp. 62, 66, 91,

pi. 28.

1954. Oculina diffusa Lamarck, Smith, U.S. Fish and Wildlife Serv., Fish.

Bull., vol. 55, No. 89, p. 293.

1954. Oculina diffusa Lamarck, Fontaine, Inst. Jamaica, Ann. Rept. 1953-

1954, p. 25.

1956a. Oculina (Oculina) diffusa Lamarck, Wells, Treatise on Invertebrate

Paleontology, Pt. F, Coelenterata, p. F140, fig. 308, 4.

1956. Oculina diffusa Lamarck, Menzel, Oceanogr. Inst. Florida State Univ.,

Contrib. No. 61, p. 3.

1958b. Oculina diffusa Lamarck, Squires, Amer. Mus. Nat. Hist., Bull., vol.

115, art. 4, pp. 229, 232, 238, 256-257, pi. 38, fig. 4.

1958a. Oculina diffusa Lamarck, Zans, Geol. Sur. Dept. Jamaica, W.I., Bull.

No. 3, p. 32.

1959a. Oculina diffusa Lamarck, Goreau, Biol. Bui!., ^ ol. 116, No. 1, pp. 59,

64, 66, 67.

1959b. Oculina diffusa Lamarck, Goreau, Ecologv, ^ol. 40, No. 1, pp. 70, 75, 81,

85.

1959. Oculina diffusa Lamarck, Zans, Geonotes, \ol. 2, No. 1, pp. 29, 35.

1960b. Oculina diffusa Lamarck, Lewis, Canadian Jour. Zool., vol. 38, No.

6, p. 1135.
'

l''61a. Oculina diffusa Lamarck, Goreau, Endea\our, ^ol. 20, fig. 5.

1961. Oculina diffusa L.Tmarck, Duarte Bello, Acuario Nac. [Cuba], Ser.

Educac. No. 2, pp. 9, 60-61, figs. 49, 50.

1962. Oculina diffusa Lamarck, Stoddart, Atoll Research Bull., No. 87, pp.

19, 20.

1963. Oculina diffusa Lamarck, Almy and Carrion-Torres, Caribbean Jour.

Sci., vol. 3, Nos. 2-3, pp. 143, l"56, 162, pi. 16a.

1963. Oculina diffusa Lamarck, Jones, Bull. Marine Sci. Gulf and Caribbean,
vol. 13, No. 2, p. 284.

1964. Oculina diffusa Lamarck, Roos, Studies of the Fauna of Curacao and
other Caribbean Islands, vol. 20, No. 81, p. 48.

1964. Oculina diffusa Lamarck, Rivero, Geos, No. 11, pp. 112, 113.

1965. Oculina diffusa Lamarck, Neumann, Bull. Marine Sci., vol. 15, No. 4, p.

1004.

1967. Oculina diffusa Lamarck, Mesolella, Science, vol. 156, No. 3775, p. 639.
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The corrallum is a small somewhat irregular cylindrical branch

with a subcircular cross section. The surface of the corallum is worn

and smoothish, but in some places the origmal fme granulation has

been preserved. The calices are small, more or less circular, rather

distant from one another, somewhat elevated, and thickened at the

rounded margin. The markings on the calices have been mostly

obliterated but just off one of them the coenosteum is both costate

and granulate, the costae low and faint, the granulations consisting

of low pointed processes. There are about 24 septa arranged in

three cycles, those of the first two cycles subequal and reaching the

columella, the ones of the third cycle the smallest and extending

part way to the columella. All of the septa are a little exsert, and

all of them are minutely beaded on the summit and sides. The pali

before the larger septa are weathered, and the columella is seemingly

somewhat papilliform.

Measurements. — Specimen D577a: corallum fragment, length

12 mm, maximum diameter about 5 mm; average diameters of calice

2.0 X 2.2 mm measured between the inner margins; distance be-

tween calices 2.5 mm to 4 mm.
Locality. — Eastern edge of Playa Grande village at W-30.

Abisinia Formation (Pleistocene). One specimen.

Remarks. — Though the only specimen is badly weathered, the

characters that can be discerned are much like those of Oculina dif-

fusa Lamarck, a Mio-Pliocene to Recent species of the Western

Atlantic and circum-Caribbean region.

Range and distribution. — Mio-Pliocene (Cubagua Island,

Venezuela) to Recent. Pleistocene localities, in addition to the

present one from the Abisinia Formation of Venezuela, are Bimini

in the Bahamas, Mount Hope in the Panama Canal Zone, and on

Barbados. The living 0. diffusa has been reported from Bermuda,

the Bahamas, Florida (off Miami, in the Tortugas to 15 fathoms, and

St. George's Sound), Mexico (off Vera Cruz), British Honduras

(Pedro Bank), Panama, Cuba, Jamaica, Puerto Rico (10-16

fathoms), St. Thomas, Martinique, and probably at Puerto La Cruz,

Venezuela.

Oculina sp. of. O. valenciennesi Edwards and Haime PI. 6, figs. 1, 2

1850. Oculina J'alnuicnnfsi Edwards and Haime, Ann. Sci. Nat., ser. 3, \q\.

13, p. 69.
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1957. ? Oculina Baiiksi Edwards and Haime, Historie naturelle des Coral-

liaires, vol. 2, p. 107. [Fide Verrill, 1901b, p. 176.]

1857. Oculina J'alfticifrincsi Edwards and Haime, Edwards and Haime, His-

toire naturelle des Coralliaires, vol. 2, p. 108.

1866. f Oculina hcrmuJiana Duchassaing and Michelotti, R. Accad. Sci.

Torino, Mem., ser. 2, vol. 23, d. 162. pi. 9, figs. 1, 2. [Fide Verrill, 1901b,

p. 176.]

1886. Oculina valencienncsi Milne-Edwards and Haime, Quelch, Voyage of

H.M.S. Challenger, Kept. Sci. Results, Zoology, vol. 16, pt. 46, pp. 11, 50.

1886. Oculina bermudensis Duchassaing and Michelotti, Quelch, Voyage of

H.M.S. Challenger, Rept. Sci. Results, Zoology, vol. 16. pt. 46, pp. 9, 10,

51-52. [Fide Verrill, 1901b, 176.]

1901b. Oculina J'alencirnnesi Edwards and Haime, Verrill, Connecticut Acad.

Arts Sci., Trans., vol. 11, pt. 1, art. 3, p. 176, pi. 32, fig. 5.

1944. Oculina valencienncsi Milne-Edwards and Haime, Wells, Jour. Paleont.,

vol. 18, No. 5, p. 446

1948. Oculina valencienncsi Edwards and Haime, Smith, Atlantic Reef Corals,

pp. 62, 67, 91-92.

1954. Oculina valencienncsi Edwards and Haime, Fontaine, Inst. Jamaica,
Ann. Rept. 1953-1954, p. 25.

1954. Oculina valencienncsi Edwards and Haime, Smith, U.S. Fish Wildlife

Serv., Fish. Bull., vol. 55, No. 89, p. 293.

1959. Oculina valencienncsi Milne Edwards and Haime, Zans, Geonotes, vol.

2, No. 1, pp. 29, 35.

1959b. Oculina valencienncsi Edwards and Haime, Goreau, Ecology, vol.

40, No. 1, pp. 70, 75, 85.

1961. Oculina valencienncsi Edwards and Haime, Duarte Bello, Acuario Nac.
[Cuba], Ser. Educac. No. 2, pp. 9, 62.

1964. Oculina valencienncsi Edwards and Haime, Roos, Studies of the Fauna
of Curasao and other Caribbean Islands, vol. 20, No. 81, p. 48.

The corallum is a thin flattish fragment encrusted on a thin

plate of fibrous aragonite. Judging from its appearance the frag-

ment is part of the basal frond of the corallum from which the

branches arise. The calices are relatively small, suboval in outline,

unequally distant (1 mm to 3 mm) from one another, and separated

by well-defined valleys. Through weathering the calices have been

worn down and are now shallow and low but elevated asymmetrical-

ly, with a maximum height of 1.7 mm, and with the slope on one

side longer and less steep than on the other. The slopes are slightly

convex or straight or a little concave in profile and everywhere are

steep to nearly perpendicular. The margin of the calices is thin and

sharp and unlike the rounded margin on the calices of the 0. diffusa

—0. valenciennesi complex. However, the sharp rim of the Venezue-

lan fossil may have been produced by the wearing down of the

upper part of the calice to its present form. There are 32 to perhaps

42 septa depending on the size of the calice, the septa moderately-

thin except at the margin, the summits descending gently toward
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the columella. The summit of the septa is dentate, with as many as

15 short blunt denticles on the longest septum 2.4 mm in length.

The primary and secondary septa are nearly the same length and

converge at the columella where they may be curved. The tertiary

septa are short and straight, dentate at the summit, and acutely

narrowed at the end. The sides of the septa are closely granulated,

some of the granulations blunt but others pomted. The pali, which

are present before the primary and secondary septa, cannot be

differentiated from them. The columella is located off center withm

the calice, and although its structure can not be clearly discerned

it seems to be papdhform. The external wall of the calices and much

of the coenosteum are marked by prominent costae which are low,

relatively broad, a little convex, and separated by narrow shallow

grooves. Each costa, or in some places a pair of costae, joins the

septum at the margin of the calice and continues down the slope

into the valley floor where the costae abut agamst, or are curved

and become confluent with, the costae of neighboring calices. The
costae are minutely beaded as is the coenosteum in local areas not

traversed by the costae.

Measurements. — Specimen 1571a: corallum length 14 mm,
width 13 mm, thickness 2.2 mm; average diameter of calices 3.5 mm
X 3.0 mm; maximum elevation of calice 1.7 mm; longest septum 2.4

mm; thickness of aragonite substrate 1.6 mm.
Locality. — Lower Mare Formation at W-13 on hillside above

west bank of Quebrada Mare Abajo. One specimen. Lower Pliocene.

Comparisons. — If the thin and sharp calicular margin of the

Venezuelan specimen has been caused by the weathering down of the

calice, and if the margin normally is a rounded one, the identity

with Oculina valenciennesi Edwards and Haime is suggested. I have

compared the base of 0. diffusa Lamarck with that of 0. valencien-

nesi on a number of specimens from different localities in the Recent

collection of the U. S. National Museum and have observed that the

calices of 0. diffusa bear about 24 septa and those of 0. valencien-

nesi an average of 32 septa (within a range of 28 to 42). Thus in the

number of septa the Venezuelan form is closer to 0. valenciennesi

than to 0. diffusa. On both of the last two species, however, the

calices are farther apart, more circular, and more regularly elevated

than on the Venezuelan specimen, and the columella centrally placed
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rather than excentric. Whether these differences are due to individual

variation rather than to inherent genetic character remains to be

determined.

The sole Venezuelan fragment also resembles the sole fragment

of Oculina gatunensis Toula (1911b, p. 489, pi. XXX (1), fig. 1)

from the middle-upper Miocene Gatun Formation of the Panama

Canal Zone. Toula's description and illustration are inadequate for

definitive comparison but so far as can be determined 0. gatunensis

has circular calices, a rounded calicular margin, about 24 septa, and

a costate coenosteum. According to Toula the Gatun specimen was

compared with the Recent 0. diffusa from Bermuda by Marenzeller

who was of the opinion that the Canal Zone fragment was thicker

and flatter and that the septa were less exsert than on 0. diffusa.

The following Recent species of Oculina have been named b}'

various authors as occurring in the circum-Caribbean region: 0.

arhuscula Agassiz, 0. banksi Edwards and Haime, 0. bermudiana

Duchassaing and Michelotti, 0. coronalis Quelch, 0. diffusa

Lamarck, 0. implicata Agassiz, 0. oculata Dana, 0. fallens Ehren-

berg, 0. petiveri Edwards and Haime, 0. recta Quelch, 0. robusta

Pourtales, 0. speciosa Edwards and Haime, 0. valenciennesi Ed-

wards and Haime, 0. varicosa Lesueur, 0. varicosa conigera Verrill.

and 0. virginea (Linnaeus). A number of these have been syno-

nymized with 0. diffusa Lamarck, 0. valenciennesi Edwards and

Haime, or 0. varicosa Lesueur, and Wells (1944, p. 446) has stated

"At least 9 other 'species' of Oculina have been named from Western

Atlantic and West Indian areas, most of these probably being merely

ecologic variants of 0. diffusa.''

Range and distribution. — Should the identity of the Venezue-

lan fossil eventually be determined as Oculina valenciennesi Edwards

and Haime, the present report will be the first concerning its oc-

currence in the Pliocene. Heretofore 0. valenciennesi has been

known only as a Recent form living in Bermuda (Harrington Sound

1-8 fathoms), the Bahamas, Cuba, Jamaica, and Venezuela (Puerto

La Cruz).

Phyllangia americana Edwards and Haime PL 10, fig. 3; PI. 11, fig. 1

1849. Phyllangia amcr'uatia Edwards and Haime, Ann. Sci. Nat., ser. 3, vol.

12, p. 182.

1857. Phyllangia americana Edwards and Haime, Edwards and Haime, His-

toire natiirelle des Coralliaires, p. 616.
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1859. SynJcpas Gouldii Lvman, Boston Soc. Nat. Hist., Proc, vol. 6, p. 274.

[Fide Pourtales, 1871, p. 30.]

1861. Phyllatigia amerlcana Milne-Edwards and Haime, Duchassaing and
Michelotti, R. Accad. Sci. Torino, Mem., ser. 2, vol. 19, p. 356.

1861. Strl/ariffia reptans ? Duchassaing and Michelotti, R. Accad. Sci. Torino,

Mem., ser. 2, vol. 19, p. 80, pi. 10, figs. 1-2. {Fide Pourtales, 1871, p. 30.]

1866. Phyllangia americana Milne Edwards and Haime, Duchassaing and
Michelotti. R. Accad. Sci. Torino, Mem., ser. 2, vol. 23, p. 186.

1866. Stfllangia reptans Duchassaing and Michelotti, Duchassaing and Mich-
elotti, R. Accad. Sci. Torino, Mem., ser. 2, vol. 23, p. 186.

1870. Phyllangia americana Edwards and Haime, Duchassaing, Revue des

Zoophytes et des Spongiaires des Antilles, p. 31.

1871. Phyllangia americana Milne-Edwards and Haime, Pourtales, Mus. Comp.
Zool., Mem., vol. 2, No. +, p. 30.

1901c. Phyllangia americana Edwards and Haime, \'errill, Connecticut Acad.
Arts Sci., Trans., vol. 11, pt. 1, art. 4, p. 194.

\9Q2a. Phyllangia americana Milne-Edwards and Haime, Vaughan, U.S. Fish

Comm., Bull., vol. 20 for 1900, pt. 2, p. 289.

I902d. Phyllangia americana Milne Edwards and Haime, Duerden, Nat. Acad.
Sci. Washington, Mem., vol. 8, pp. 555-558, pi. 5, fig. 46.

1904. Phyllangia americana Milne Edwards and Haime, Greely in Branner,
Mus. Comp. Zool., Bull., vol. 44, p. 266.

1904b. Phyllangia americana Edwards and Haime, Duerden, Carnegie Inst.

Washington, Publ. No. 20, p. 85.

1906b. Phyllangia americana Edwards and Haime, Vaughan, U.S. Nat. Mus.,
Proc, vol. 30, No. 1477, p. 848.

I9l9a. Phyllangia americana Edwards and Haime, ^'aughan, U.S. Nat. Mus.,
Bull. 103, No. 9, p. 409.

1927b. Phyllangia americana Milne Edwards and Haime, van der Horst, Bijdr.

Dierk. Amsterdam, vol. 25, p. 159.

1943. Phyllangia americana Milne Edwards and Haime, Vaughan and Wells,
Geol. Soc. Amer., Spec. Papers, No. 44, p. 178.

1947. Phyllangia americana Edwards and Haime, Wells, Bull. Amer. Paleont.,

vol. 31," No. 123, p. 169, pi. 11, fig. 6.

1954. Phyllangia americana Edwards and Haime, Fontaine, Inst. Jamaica,
Ann. Rept. 1953-1954, p. 25.

l9S6a. Phyllangia americana Milne-Edwards and Haime, Wells, Treatise on
Invertebrate Paleontology, Pt. F, Coelenterata, p. F409, fig. 307, 5.

1956. Phyllangia americana Milne-Edwards and Haime, Menzel, Oceanogr.
Inst. Florida State Univ., Contrib., No. 61, p. 3.

1959. Phyllangia americana Milne Edwards and Haime, Zans, Geonotes, vol.

2, No. 1, pp. 29, 35.

1963. Phyllangia americana Milne-Edwards and Haime, Almy and Carrion-
Torres, Caribbean Jour. Sci., vol. 3, Nos. 2, 3, pp. 143, 156, pi. ISb.

1964. Phyllangia americana Edwards and Haime, Roos, Studies on the Fauna
of Curagao and other Caribbean Islands, vol. 20, No. 81, p. 48.

The following description pertains to a clump of corallites whose

calices have been worn down nearly to their base.

The corallum is encrusting and imbedded, forming a clump of

low, subplocoid corallites, their free portions subcylindrical, a little

divergent, and somewhat raised. The calices are relatively large,

moderately deep, more or less oval in outline, and faintly costate.
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The margins of the cahces are irregularly distant, some nearly

touching, others more removed. The walls are thin at the calicular

edge The walls, as well as the surface of the coenosteum, where

unweathered are both costate and finely granulate, the costae

slightly crested, each costa joining a septum at the margm of the

calice. Within the largest calice there are about 32 septa in three

cycles. The septa of the first two cycles are exsert, rather sturdy,

about the same in length, and extend to the columella; the septa

of the third cycle are short, depressed, and thin. The summit of most

of the larger septa is dentate, with about 20 short denticles in a

septum 4.3 mm in length. Both sides of the septa are granulose, the

denticles short, stubby and pointed, with a number of them per-

forated at the projecting end. The columella is feeble and trabecular.

Measurements. — ^^tcxvaen S688a: length of colony 29 mm,

width 20 mm, maximum thickness 4.5 mm; diameters of largest calice

10.33 mm, width 6.4 mm; height of corallite above coenosteum 1.5-

2.0 mm; longest septum 4.3 mm; maximum distance between margins

of calices 2.0 mm; maximum depth of calice 3.5 mm.

Locality. — ^e^r Lithothammum reef at W-23, north flank of

Punta Gorda anticline. Playa Grande Formation (Maiquetia Mem-

ber). One specimen imbedded in the oyster Ostrea (Alectryonia)

caboblanquensis Weisbord (1964, pp. 190-192, pi. 25, figs. 1-6).

Lower Pliocene.

Remarks.— The description and illustration of this specimen

pertain to a cluster of corallites whose calices have been so worn

down below the original calicular margin that the fourth cycle of

septa can no longer be seen. The maximum development of the

septa and the full expression of other characters occur in the upper

part of the calice. Thus the calices of unweathered Recent specimens

of P. ameHcana bear as many of 50 to 62 septa whereas there are

only 32 or so near the bottom of the calice on the Venezuelan fossil.

Also the first cycle septa of the complete P. americana are by far the

most prominent of all of the septa, and although this particular

character can be spotted at once on the living form it is not so ap-

parent on the Venezuelan fossil specimen. Nevertheless, when Dr.

Wells examined the specimen, he unhesitatingly identified it as

Phyllangia americana Edwards and Haime.

Range and distribution. — Other than its occurrence in the
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lower Pliocene of Venezuela (this report), Phyllangia americana is

recorded only as a Recent species. The localities are the Bahamas

(off Elbow Key 315 fathoms); west Florida (St. George's Sound);

Jamaica; Martinique; St. Thomas; and Brazil ( Bahia, Sao Sebastiao,

Caravellas). The living P. americana lives in relatively shallow water,

despite its having been found at a depth of 315 fathoms off Elbow

Key. According to Pourtales (1871, p. 30) who identified P. ameri-

cana from off Elbow Key "Dead specimens, rather worn, were

dredged up with quite a number of other dead corals at this place,

shoal-water and deep-water species being mixed together. The

locality is very near the edge of the Salt Key Bank, at the foot of

a very steep submarine slope, and washed by the edge of the Gulf

Stream."

Paracyathus defilippii Duchassaing and Michelotti PI. 10, figs. 1,2

1861. Paracyathus Dc-Filippii Duchassaing and Michelotti, R. Accad. Sci. Tor-
ino, Mem., ser. 2, vol. 19, p. 336, pi. 9, figs. 2, 3.

1866. Paracyathus Dc-Filippii Duchassaing and Michelotti, R. Accad. Sci.

Torino, Mem., ser. 2, vol. 23, p. 159.

1868. Paracyathus confcrtus Pourtaies. Mus. Comp. Zool., Bull., vol. 1, No. 7,

p. 134. \_Fidc Pourtales, 1874, p. 38.]

1870. Paracyathus Dc-Filippii Duchassaing and Michelotti, Duchassaing, Re-
vue des Zoophytes et des Spongiaires des Antilles, p. 25.

1871. Paracyathus confcrtus Pourtales, Mus. Comp. Zool., Mem., vol. 2, No. 4,

p. 11, pi. 6, figs. 11-13.

1873d. Paracyathus confcrtus Pourtales and Paracyathus dc fHippi Duchassaing
and Michelotti, Duncan, Zool. Soc. London, Trans., vol. 8, pt. 5, pt. 320.

im. Paracyathus agassizi Duncan, Zool. Soc| London, Trans., \ol. 8, pt. 5,

p. 319, pi. 43, figs. 5-8. [Fide Squires, 1959b, p. 12.]

1874. Paracyathus Dc Filippii Duchassaing and Michelotti, Pourtales, Mus.
Comp. Zool., Mem., vol. 4, No. 8, pt. 1, p. 38.

1877b. Paracyathus confcrtus Pourtales, Studer, K. Preuss. Akad. Wiss. Berlin,

Monatsber., p. 628.

1877c. Paracyathus Dc-Filippii Duchassaing and Michelotti, Arango y Molina,
R. Acad. Cienc. Med., Fis. y Nat. Habana, An., vol. 14, p. 273.

1878. Paracyathus De Filippii Duchassaing and Michelotti, Pourtales, Mus.
Comp. Zool., Bull., vol. 5, No. 9, pp. 200, 201.

1880. Paracyathus laxus Pourtales, Mus. Comp. Zool., Bull., vol. 6, No. 4, pp.
104-105, pi. 1, figs. 9-11. [Fide Squires, 1959b, p. 12.]

1880. Paracyathus DcFilippii Duchassaing and Michelotti, Pourtales, Mus.
Comp. Zool., Bull., vol. 6, No. 4, pp. 96, 105.

\%%0a. Paracyathus de filippii Duchassaing and Michelotti, Moseley, Voyage
of H.M.S. Challenger, Rept. Sci. Results, Zoology, vol. 2, pt. 7, p. 144.

1888. Paracyathus confcrtus Pourtales, Agassiz, Mus. Comp. Zool., vol. 15,

pp. 149, 150, fig. 466.

1895. Paracyathus confcrtus Pourtales, Jourdan, Resultats des Campagnes Sci-

entiques du Prince de Monaco, No. 8, p. 15.

1902a. Paracyathus de filippii Duchassaing and Michelotti, Vaughan, U.S.

Fish Comm., Bull., vol. 20 for 1900, pt. 2, p. 292, pi. 1, figs. 1, la.
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1920. Pararyathus Je Filippii Duchassaing and Michelotti, Gravier, Resultats

des Campagnes Scientifiques du Prince de Monaco, No. 55, pp. 98-99,

pi. 3, fig. 43.

I95?,h. Paracyat/ius cf. P. confertus Pourtaies, Squires, Amer. Mus. Nat. Hist.,

Bull., vol. 115, art. 4, pp. 232, 258.

\9S9h. Paracyathus defilippi Duchassaing and Michelotti, Squires, Amer. Mus.
Novitates, No. 1965, pp. 12-15.

1960c. Pararyat/ius cf. dffilippi Duchassaing and Michelotti, Lewis, Barbados
Mus. Nat. Hist. Soc, Jour., vol. 28, No. 1, p. 12.

The corallite is solitary, attached at the base, relatively short,

subtympanoidal or subcylindrical in shape, and costulate from calic-

ular margin to base. The base is a little broader than the middle of

the stem which is slightK^ contracted, but at the calice the corallite

is again expanded to nearly the same diameter as the base. Just

below the calicular margin and to one side of the corallite there is

a secondarily thickened and nodulous area of regrowth. The costae

are low but pronounced, subequal in size, a little wider than, to about

as wide as, their interspaces, and, where not worn, narrowed some-

what at the crest. The costae of the outer wall are minutely granu-

lated, the tubercles imperforate and disposed in two columns, each

column close to but slightly off the crest of the costa. Below the

outermost layer of the corallite the tubercles on the costae are per-

forate. Each costa joins each septum at the margin of the calice. The
calice is regularly oval, the width nine-tenths the length. Within the

calice of the only specimen collected there are 42 septa in four cycles,

the first three cycles complete, the fourth nearly so. The septa of

the first cycle are moderately exsert, those of the later cycles suc-

cessively less exsert. All of the septa are thicker at the margin of the

calice than farther in where they become attenuate. The primary

septa are thicker and wider than those of later cycles. The upper

edges of the septa are well rounded at the calicular margin, but then

descend nearly vertically before the pali. The pali are robust, irregu-

larly granular or compound above, and occur before all of the larger

septa in crowded circlets where they become confused with the

papillae of the columella. Along the summit edge and on the side the

septa are granulose, the individual tubercles short, strong, pointed

and imperforate. There are at least three rows of granulations on

the faces of the larger septa and about seven denticles along the

summit of a septum 1.4 mm in length. The columella is well develop-

ed and papillose.
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Measurements. — Specimen S574a: height of corallite 5.5 mm;
diameter of corallite at base 4.6 mm; diameters of calice 4.3 X 3.3

mm; depth of calice to top of pali 0.86 mm.
Locality. — North flank of Punta Gorda anticline at W-23.

Playa Grande Formation (Maiquetia Member). One specimen.

Remarks.— Making allowances for its small size and squatty

rather than elongate-conical shape, the Venezuelan fossil otherwise

is identical with Recent specimens of Paracyathus defilippii I have
seen in the U. S. National Museum. Compared with other fossil

species, the Venezuelan form is close to Paracyathus vaughani Gane
from the upper Miocene of Virginia and North Carolina. (See Gane
1900, p. 185, pi. 15, figs. 4-6, and Vaughan 1904a, p. 438, pi. 122,

figs. 1-3).

Range and distribution. — Other than the present report of its

occurrence in the Pliocene of Venezuela, Paracyathus defilippii

Duchassaing and Michelotti (and its congeners P. confertus Pour-

tales, P. agassizi Duncan, and P. laxus Pourtales) is known only in

the Recent. In Western Atlantic-Caribbean waters the species oc-

curs in the Bahamas (Bimini); off Habana, Cuba (36-805 fathoms);

in Puerto Rico ( Mayaguez 8.5 fathoms and Boca Prieta 30
fathoms); off Sta Cruz, St. Kitts, Montserrat, Dominica, Grenada,
Bequia, and St. Thomas in the Antilles (56 to 458 fathoms), and
along the west coast of Barbados. In the Eastern Atlantic the species

is reported southwest of Cape St. Vincent, Portugal (91 meters to

248 fathoms) and from the Azores in 145 to 454 meters. Moseley re-

ported P. defilippii from the Arafura Sea between Australia and New
Guinea at a depth of 49 fathoms.
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Explanation of Plate 1

Figure Page

1-4. Millepora alcicornis Linnaeus 16

Specimen B562a, 27555 PRI. Width 5+ mm, height 50 mm. 1, 2.

Views of opposite sides of frond, X 0.9. 3. Same as figure 2 but

double natural size. 4. Greatly magnified view showing the

porous structure of the coenosteum, a number of alveolae,

and the cyclosystems of dactylopores around the gastropores.

Recent. Washed up on beach southeast of Higuerote, State of

Miranda.
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Explanation of Plate 2

Figure Page

1-3. Acropora prolifera (Lamarck) 21
Specimen B563a, 27556 PRI. Length of largest branch of corallum
46 mm. 1. One side of corallum, X 1.2. 2. Opposite side of coral-
lum, X 2. 3. View of crotch between branches showing papil-
lose coenosteum, X 8. Recent. Washed up on beach southeast
of Higuerote, State of Miranda.

4,5. Siderastrea (Siderastrea) radians (Pallas) 28
Specimen B569a, 27557 PRI. Length of corallum 25 mm, width

23 mm. 4. Calicular surface, X 3. 5. View showing details of
calices, X 6. Recent. Washed up on beach southeast of Higuerote,
State of Miranda.
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Explanation of Plate 3

Figure Page

1-5. Siderastrea (Siderastrea) siderea (Ellis and Solander) 33

Specimen S567a, 27558 PRI. Corallum length 78 mm, width 63

mm, height 86 mm. 1. Lateral view of corallum, X 0.8. Note
pelecypod valves in boring at lower left. 2, 3. View of calices

looking down on upper surface of corallum, X 3. 4, 5. Views of

side showing exposed costae and synapticulae. Playa Grande
Formation (Maiquetia Member). Lower Pliocene.
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Explanation of Plate +

Figure Page

1-4. Porites furcata Lamarck 38

Specimen A575a, 27559 PRI. Length of branch 32.5 mm. L View
of one side, X 3. 2. View of same side, slightly enlarged. 3.

View of opposite side, slightly enlarged. 4. View of calices

showing pali, X 10. Recent. Washed up on beach of Playa
Grande Yachting Club, Distrito Federal.

5. Manicina areolata puntagordensis, n. subsp 51

Holotype (S566a), 27560 PRL Length 119 mm, width 92 mm,
height 63 mm. About natural size. Playa Grande Formation
(Maiquetia Member). Lower Pliocene. (See PI. 5, figs. 1-5;

PI. 12, fig. 4 for other views of same specimen.)
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Explanation of Plate 5

Figure Page

1-5. Manicina areolata puntagordensis, n. subsp 51

Holotype (S566a), 27560 PRI. Length 119 mm, width 92 mm,
height 63 mm. 1-3. Views of upper surface, base, and side,

X 0.5. 4. Portion of base enlarged to show character of costae

and epitheca. 5. Enlargement of upper surface of corallum
showing columellas, collines, valleys, and septa. Playa Grande
Formation (Maiquetia Member). Lower Pliocene. (See PI. 4,

fig. 5; PI. 12, fig. 4 for other views of same specimen.)
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Explanation of Plate 6

Figure Paoe

1,2. Oculina sp. cf. O. valenciennesi Edwards and Haime 65
Specimen 1571a, 27561 PRl. Corallum length 14 mm, width 13 mm,

thickness 2.2 mm. 1. View of calicular surface, X 3. 2. View of

calices, X 12. Lower Mare Formation. Lower Pliocene.

3-5. Diploria strigosa (Dana) 48

Specimen N565a, 27562 PRL Corallum length 120 mm, width
80 mm, thickness 30 mm. Views of upper surface, lower
surface, and side, X 0.5. Playa Grande Formation (Catia

Member). Lower Pliocene. (See PI. 7, fig. 1 for details of

costae and columella.)
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Explanation of Plate 7

Figure Page

1. Diploria strigosa (Dana) 46

Specimen N565a, 27562 PRI. Enlarged view of side showing de-

tails of exposed costae and columella. Playa Grande Forma-
tion (Catia Member). Lower Pliocene. (See PI. 6, figs. 3-5

for views of corallum.)

2-4. Diploria strigosa (Dana) 46

Specimen A565a, 27563 PRI. Corallum fragment, length 25 mm,
width 14 mm, height 20 mm. 2. View of upper surface showing
collines, valleys, septa, and columella, X 2. 3. Same as fig.

2, X 4. 4. Longitudinal view along columella showing septa

(above) and costae on side, X 4. Recent. Washed up on beach
of Playa Grande Yachting Club, Distrito Federal.
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Explanation of Plate 8

Figure Page

1-3. Oculina diffusa Lamarck 62
Specimen D577a, 27564 PRI. Corallum fragment, length 12 mm,
maximum diameter 5 mm. 1. View of one side, X 3.5. 2. View of

opposite side, X 4.5. 4. Enlarged view of figure 2 showing de-

tails of calice and coenosteum. Abisinia Formation. Lower
Pleistocene.

4,5. Solenastrea hyades (Dana) 57
Specimen J568a, 27565 PRI. Corallum length 79 mm, width 68

mm, height 60 mm. Views of upper surface and exposed walls

of side, X 0.75. Lower Mare Formation. Lower Pliocene.

6-8. Solenastrea hyades (Dana) 57
Specimen C570a, 27566 PRL Corallum fragment, length 35 mm,

width 28 mm. Views of upper surface, under surface, and side,

X 1.6. Guaiguaza Clay. Upper Pliocene. (See PI. 9, figs. 1-4

for details of same specimen.)
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Explanation of Plate 9

Figure Page

1-4. Solenastrea hyades (Dana) 57

Specimen C570a, 27566 PRI. Corallum fragment, length 35 mm,
width 28 mm. 1. Calicular surface, X 2.8. 2. View of calices

and blistered coenosteum, X 11. 3, 4. Individual calices show-
ing character of septa, X 15. Guaiguaza Clay. Upper Pliocene.

(See PI. 8, figs. 6-8 for other views of same specimen.)
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Explanation of Plate 10

Figure Page

1,2. Paracyathus defilippii Duchassaing and Michelotti 71

Specimen S574a, 27568 PRI. Height of corallite 5.5 mm; diameters

of calice 4.3 mm x 3.3 mm. 1. Side view of corallite, X 7. 2. En-

larged view of calice showing septa and pali. Playa Grande
Formation (Maiquetia Member). Lower Pliocene.

3. Phyllangia americana Edwards and Haime 68

Specimen S688a, 27569 PRI. Length of colony 29 mm, width 20

mm. Enlarged 3 X. Playa Grande Formation (Maiquetia Mem-
ber). Lower Pliocene. (See Pi. 11, fig. 1.)

4. Porites branneri Rathbun 42

Specimen C575a, 27570 PRL Corallum fragment, height 12.5 mm,
width 20.2 mm. Guaiguaza Clay. Upper Pliocene.
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Explanation of Plate 11

Figure Page

1. Phyllangia americana Edwards and Haime 68
Specimen S688a, 27569 PRI. Length of colony 29 mm, width 20

mm. Enlarged 8 X. Playa Grande Formation (Maiquetia Mem-
ber). Lower Pliocene. (See PI. 10, fig. 3.)



Bull. A.mer. Paleont., Vol. 55 Plate 11

^^^^^^

^^.>^/

y»'K1 1

A 4«



Bull. Amer. Paleont., Vol. 55



Venezuelan Cenozoic Corals: Weisbord 281

Explanation of Plate 12

Figure Page
1-3. Solenastrea cf. S. bournoni Edwards and Haime 60

Specimen H570a, 27571 PRI. Corallum length 27 mm, width 21

mm, height 19 mm. 1,2. Views of upper surface, X 1.4. 3. En-

larged view of calices, X 3. Mare formation. Lower Pliocene.

4. Manicina areolata puntagordensis, n. subsp 51

Holotype (S566a), 27560 PRI. Length 119 mm, width 92 mm,
height 63 mm. Enlargement showing details of epitheca, costae,

and area of attachment. Playa Grande Formation (Maiquetia

Member). Lower Pliocene. (See PI. 4, fig. 5; PI. 5, figs. 1-5 for

other views of same specimen.)
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MIOCENE AND PLIOCENE MOLLUSKS
FROM TRINIDAD

Peter Jung

ABSTRACT

A total of 325 species of inoilusks from three stratigraphic units of Trinidad
is described and figured. 7 he fauna of the Melajo Clay Member of the Spring-

\ale Formation includes 168 species and is correlated with the Savaneta Glau-

conitic Sandstone Member of the Springvale Formation, but part of it may be

somewhat yoimger. The fauna from the Courbaril Sand and Clay Member of

the Upper Morne TEnfer Formation contains 96 species and is considered to

be of early Pliocene age. Also an early Pliocene age is attributed to the fauna

(160 species) of the Matura Sand and Clay Member of the Talparo Formation,

although the Courbaril fauna appears to be slightly older than the Matura
faima.
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INTRODUCTION
The present report deals with the molluscan faimas collected

from the following three stratigiaphic units of Trinidad: the

Melajo Clay Member (Kugler, 1953, p. 54) of the Springvale

Formation, the Courbaril Sand and Clay Member (Kugler MS) of
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the Upper Morne I'Enfer Formation, and the Matura Sand and

Clay Member (Kugler MS) of the Talparo Formation.

There is practically no published information on mollusks

from the Melajo Clay, Woodring (1958) , in his discussion of

Springualeia leroyi (Guppy) , referred to two specimens of that

species from the Melajo Clay, and estimated the accompanying mol-

liiscan fauna to consist of about 120 species. A nimiber of mol-

lusks have been described from the Coiubaril beds by Maury (1912,

1925). This fauna proves, however, to be considerably richer than

indicated by Maury. The fauna from Matura is known for more

than a hundred years. The first faunal list from Matura was pub-

lished by Guppy in 1864. Subsequently Guppy (1867, 1874) describ-

ed new species from Matura and gave more complete lists. Addi-

tional species from Matura have been described by various authors

in different papers.

In 1942 R. F. Rutsch prepared a preliminary report for Trini-

dad Leaseholds, Ltd. on the Matura faiuia. Rutsch realized that

without access to Guppy's types a scientific description of the fauna

would meet with great difficulty. Most of the species were poorly

figured or not at all. The writer was able to study Guppy's types

at the U.S. National Museum. Rutsch (1943, private report) also

dealt with the mollusks from the Melajo Clay, but the collection

at his disposal was small and luirepresentative.

This report is no more than a modest contribution toward the

knowledge of the Tertiary mollusks of Trinidad. Much additional

work is needed to give range charts of species, because the inventory

of Trinidadian Tertiary mollusks is far from complete. Rich faunas

from several formations or members are practically unstudied or

incompletely described, e.g. the faimas of the Brasso Formation, the

Manzanilla Formation, and tlie Gransaull Clay Member, and the

Chickland Clay Member, both of the Springvale Formation, to

mention a few. More detailed information on the formations, mem-
bers referred to in this paper, and on the non-molluscan pale-

ontology is contained in a manuscript on the stratigraphy of Trini-

dad by H. G. Kugler.

All the material mentioned, described, and figured in this

report is deposited at the Naturhistorisches Museum. Basel,

Switzerland, or at tlie U.S. National Museum, Washington, D. C.
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Text-figure 1. Index map showing general areas of fossil localities.

LOCALITY DATA

MELAJO RIVER AREA

All the fossil localities of this area and referred to in this re-

port are plotted in Text-figure 2. The material has been collected

by A. G. Hutchinson, E. Lehner, H. G. Kugler, K. Rohr, and the

writer. The material in the U.S. National Museum carries the

USGS locahty numbers 18399, 18411, 18634, and 21178.

The Melajo beds are situated on the south slope of the North-

ern Range of Trinidad to the west of Matura Bay. They dip about

5 degiees to south and rest transgiessively on the phyllites of the

Northern Range with a basal conglomerate of about 1 m thickness.

This conglomerate consists of small quartz and phyllite pebbles

and grades into a 1.5 m thick limestone with large mollusks. The
limestone is overlain by a bed of coarse sand of about 1 m thickness.

Above the sand follows the typical blue, yellowish weathering

Melajo Clay and silty clay with occasional sandy layers. The total

thickness of the Melajo Clay Member is about 200 feet. In the type

area it is unconformably overlain by Pleistocene sand and gravel

deposits.
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The type locality of the Melajo Clay Member has been selected

at USGS 18399 (= USGS 21178 = Hutch 47 = Hutch 48 = EL
1810 =: KR 11862 = RR 290 = PJ 285).

iooofeel

900 meters

Melajo clay r

Text-figure 2. Geological sketch map of Melajo River area showing fossil

localities.

POINT COURBARIL

The fossil localities of this area are shown on Text-figure 3.

They are situated at the coast between Point Galba and Point

Courbaril, westnorthwest of the Pitch Lake. USGS locality 20432a

represents a collection picked up on the beach and is a mixture of

fossil and Recent shells. Two good outcrops have been known in

the past, but they are gradually changing on account of slowly mov-

ing layers of asphalt and erosion by the sea. To-day the sotithern

locality (USGS 20432) is covered by rubbish hence is inaccessible.

The other locality (USGS 10991) represents the type locality of

the Courbaril Sand and Clay Member, and is placed by Kugler

(MS) in the uppermost Morne I'Enfer Formation.

Also plotted in Text-figure 3 are the two localities on the

coast referred to by Maury (1912, pp. 25, 26) as "1000 feet west

of the Brighton pier" and "700 feet east of the Brighton pier", as

well as the outcrop on the Southern Main Road, just south of the
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Pitch Lake, near Mile Post 56^^ (now 49%) (Maury, 1912, p. 27)

This last locality is the same as USGS 21782.

Pt.Galba
US6S -10391 Kms^
US3:. 20'*32a K 8398

uses 201*33 K 12012

LioGS 20134 K1225^
uses 21778 RR 120

P] 2-) 2,

Pt.CourbariL

Text-figure 3. Point Couibaiil area showing fossil localities.

MATURA

The geographic location of the Matura shell bed is shown in

Text-figure 4. The type locality of the Matura Sand and Clay Mem-
ber of the Talparo Formation (Kugler MS) is made up of a num-
ber of slipped blocks situated on the coast south of Matura Bay.

These blocks consist of highly limonitic, brown coquina with in-

tercalations of clay and silt. For the greatest part the shells are worn

by wave action. According to Kugler (MS) the Matura beds un-

conformably overlap the Melajo beds.

All the collections from the Matura shell bed (K 10924, JS 67,

RR 230, PJ 302, USGS 18204, USGS 19860) have been taken from

these blocks.

COMPOSITION OF THE FAUNAS
A total of 325 species is considered in this report. The number

of species in the three classes is as follows:

Scaphopoda 4
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Text-figure 4. Geographic location of Matura shell bed.

Pelecypoda 1 1

5

Gastropoda 206

The following is a list of the species mentioned. Their oc-

currence in the different stratigraphic units is indicated.

Melajo Point

River Courbaril Matura
Scaphopoda

Dentalium (Dentalium) divulgatuni, n.sp.

Dentalium (Dentalium) species

Dentalium (Graptacme) cf. amaliense Henderson
Dentalium (Laevidentalium ?) species
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Pelecypoda

Nucula (LamelHnucula) vieta Guppy
Nucula (Laniellimicula) baccata Guppy
Nuculana (Saccclla) ludificaiis, n.sp.

Nuculana (Saccella) perlepida (Guppy)
Calorhadia (Calorhadia) solivaga, n.sp.

Adrana perpiotracta (Dall) ?

.\rca (Area) zebra zebra (Swainson)
Area (Area) inibricata imbricata Bruguiere
Barbatia (Barbatia) eandida (Helbling)

Barbatia species

Barbatia (Acar) domingensis (Lamarek)
Barbatia (Fiigleria ?) millifila latrinidadis Maury
Arcopsis adamsi (Dall)

Anadara (Anadara) aff. inaequilateralis (Guppy)
Anadara (Cunearea) brasiliana (Lamarck)
Anadara (Cunearea) aff. filicata (Guppy)
Anadara (Scapharea ?) sanctidavidis (Maury)
Anadara (Scapbarea) plaeata, n.sp.

Lunarea billingsiana (Maury)
Noetia (Xoetia) sheldoniana (Maury)
Noetia (Eontia) centrota (Guppy)
Glycymeris (Glycymeris) cf. unclata (Linne)
Tucetona cf. peetinata (Gmclin)
Brachydontes (Braebydontes) species

Modiolus cf. amerieanus (Leach)
Atrina species

Plicatula gibbosa Lamarck
Pecten (Peeten) arehon Maury
Aequipecten (Plagioeteniinii) cf. gibbus (Linne)
Aequipecten (Plagioctenium) demiurgus (Dall)

Aequipecten (Plagioctenium) maturensis (Maury)
Aequipecten (Plagioctenium) cf. maturensis (Maury)
Aequipecten (Plagioctenium) rutamensis, n.sp.

Aequipecten (Plagioctenium) species

Cyclopecten species

Ostrea species

Crassostrea cf. \irginica (Gnielin)

Lopha messor (Maury)
Anomia simplex d'Orbigny
Eucrassatella trinitaria (Maury)
Crassinella martinicensis (d'Orbigny)
Crassinella guppyi (Dall)

Carditamera (Carditamera) guppyi (Dall)

Carditamera (Carditamera) species

Carditamera (Byssomera) aff. affinis (G. B. Sowerby I)

Condylocardia guppyi (Mainy)
Lucina (Lucina) cf. peetinata (Gmelin)
Lucina (Lueinisca) roigi (Maiuy)
Chama cf. macerophylla Gmelin
Chama spec. ind.

Pseudoehama aff. caloosana (Dall)

Trach\cardium (Dalloeardia) sanctidavidis (Maury)
Trigonioeardia (Trigoniocardia) niatiuensis (Dall)

Melajo Point
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Melajo Point
River Courbaril Matuia

Trigoniocardia (Tiigoniocaidia) melajoensis, n.sp. o
Trigoniocardia (Trigoniocardia) cf. caboblanqiiensis Weisbord o ?

Lae\icardium cf. laevigatum (Linne) o

Dosinia (Dosinia) giandis Nelson o

Dosinia (Dosinia) species o o

Cyclinella aff. tenuis (Recluz) o

Cyclinella (?) species o

Tivela (Tivela) austeniana (Maury) o

Macrocallista niaculata (Linne) o

Pilar (Lamelliconcha) circinatus (Born) o o o

Pitar (Lamelliconcha) labreanus (Maury) o

Chione (Chione) cancellata (Linne) ? o

Chione (Nioche) veatchiana Maury o o

Chione (Lirophora) caroniana Maury o

Chione (Lirophora) species o

Chione (Lirophora) sanctidavidis Maury o o o

Anomalocardia brasiliana (Gmelin) o

Mactra (Micromactra) cf. maracaibensis H. K. Hodson o o

Mulinia species o o

Moerella (Moerella) elinguis. n.sp. o o

Eurytellina punicea (Born) ?

Eurytellina melajoensis, n.sp.

Eurytellina ? oligoscissulata, n.sp.

Merisca trinidadensis, n.sp

Tellidora species

Strigilla (Strigilla) carnaria (Linne) ?

Strigilla (Pisostrigilla) pisiformis (Linne)

Strigilla (Pisostrigilla ?) species o
Macoma (Psammacoma) species A . o

Macoma (Psammacoma) species B o

Psammotreta galbana, n.sp. o

Apolymetis trinitaria (Dall) o
Temnoconcha aff. brasiliana (Dall) o o

Semele proficua (Pulteney) o o

Semele purpurascens (Gmelin) o o

Semele laevis costariccnsis Olsson o o

Semele claytoni couvensis Maury o

Semele aff. anteriocosta \'okes o o o

Abra cf. aequalis (Say) o

Abra ? species o
Cumingia galbensis, n.sp. o
Donax striatus Linne ? o o

Donax fabagclloides Guppy o

Donax brightonensis, n.sp. o
Donax (Machaerodonax ?) species o

Tagelus (Tagelus) plebeius (Lightfoot) o
Tagelus (Mesopleura) cf. divisus (Spengler) o

Tagelus (Mesopleura ?) mansfieldi (\'okes) o
Pleiorytis caroniana (Maury) o
Solen (Solen) species o
Solen (Solena) obliquus Spengler o o

Caryocorbula (Caryocorbula) helenae (Maury) o o

Caryocorbula (Caryocorbula) species o o o

cf.
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Melajo Point
River Courbaiil Matura

Juliacoi'bula aequivalvis (Philippi) o
Notocorbula islatrinitatis (Maury) o

Notocorbula species o

Notocorbula aff. disparilis (d'Orbigny)

Tenuicorbula melajoensis, n.sp. o
Tenuicorbula aff. melajoensis, n.sp.

Pholas species

.Martesia striata (Linne) ?

Pandora species o

Gastropoda
Diodora cayenensis (Lamarck)
Diodora (?) species

Acmaea species

Calliostoma decipiens (Guppy) o

Calliostoma laticarinatum (Guppy)
Calliostoma caronianum Maury o

Calliostoma plicomphalus (Guppy)
Calliostoma olssoni Maury o
Microgaza oblita, n.sp

Astraea (.\stralium) cf. brevispina (Lamarck)
Parviturbo maturensis, n.sp.

Nerita (Nerita) exuvioides Trechmann ? o
Neritina (Vitta) cf. virginea (Linne) o

Rissoina (Rissoina) species

Feinostoma (Pseudorotella) nugax, n.sp. o

Teinostoma (Pseudorotella) spretum, n.sp. o

Teinostoma (Aepystoma) caroniense Maury o

Teinostoma (.\epystoma) melajoense, n.sp. o
Cochliolepis plusctila, n.sp. o

Cyclostremiscus (Ponocyclus) pentagonus (Gabb) o

Cyclostremisciis (Ponocyclus) species

Solariorbis (subgenus ?) marginatus (Guppy) r

Caecinn species A o
Caecum species B o
Caecum species C o
Caecum species D
Caecum species E
Turritella (Broderiptella) bifastigata cartagenensis

Pilsbry and Brown o
Turritella (Broderiptella) aff. mimetes Brown and Pilsbry o

Turritella (Broderiptella) planigyrata Guppy o

Turritella (Broderiptella) aff. planigyrata Guppy
Turritella (Bactrospira) species

Springvaleia leroyi (Guppy) o
Vermicularia spirata (Philippi) ?

Vermicularia (?) trilineata (Guppy)
Serpulorbis decussatus (Gmelin)
Petaloconchus sculpturatus alcimus Mansfield o

Petaloconchus cf. floridanus Olsson and Harbison
Batillaria species o
Cerithium (subgenus ?) harrisi Maury o
Bittium (Bittiolum) fretense, n.sp.

Cerithiopsis (Cerithiopsis) species

cf.
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Cerithiopsis (subgenus ?) emersoni (C. B. Adams)
Cerithiopsis (subgenus ?) species

Seila cf. adamsi (H. C. Lea)

Modulus carcliedonius (Lamarck)
Architectonica (Architectonica) nobilis nobilis Roding
Architectonica (Pseudotorinia) melajoensis, n.sp.

Architectonica (Pseudotorinia) guppyi, n.sp.

Architectonica (Pseudotorinia) semidecussata (Guppy)
Architectonica (Pseudotorinia) cf. semidecussata (Guppy)
Mathilda species A
Mathilda species B
Triphora giUtata (Guppy)
Triphora species

Epitonium (Epitonium) albidmn (d'Orbigny)

Epitonimii (Epitoniiuii) aff. foliaceicostum (d'Orbigny)

Epitonium (Epitonium) hiunphreysi (Kiener) ?

Epitonium (Epitonium) matmense, n.sp.

Epitoniimi (Asperiscala) cf. niultistriatum (Say)

Epitonium (Asperiscala) cf. candeanum (d'Orbigny)

Epitonium (Asperiscala) rohri, n.sp.

Epitonium (Asperiscala) aff. sericifilum (Dall)

Eulima clavata (Guppy)
Eulima species A
Balcis egregia (Guppy)
Balcis species A
Niso grandis Gabb ?

Niso species

Fossarus (Iselica) anomalus (C. B. Adams) ?

Hipponix cf. antiquatus (Linne)

Cheilea cf. cquestris (Linne)

Crepidula (Crepidula) cf. maculosa Conrad
Crepidula sp.

Crepidida plana Say

Crepidula (Bostrycapulus) aculeata (Gmelin)

Calyptraea centralis (Conrad)

Trochita radians (Lamarck)
Crucibulum (Crucibulum) subsutum Guppy
Crucibulum (Crucibulum) piliferum Guppy
Erato maugeriae Gray
Trivia (Pusula) radians orientalis (Schilder)

Cypraea species

Cypraea (Erosaria) aliena (Schilder)

Neosimnia cf. uniplicata (G. B. Sowerby II)

Natica (Naticarius) canrena (Linne)

Natica (Naticarius) aff. canrena (Linne)

Tectonatica pusilla (Say)

Polinices stanislasmeimieri Maury
Polinices species

Cymatium species

Colubraria species

Bursa (Bursa) aff. thomae (d'Orbigny)

Bursa (Marsupina) bufo (Bruguiere)

Malea species

Murex (Murex) chrysostoma G. B. Sowerbv I

Melajo Point

River Courbaril
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River Courbaril Matura
Melajo Point

Murex (Pliyllonotus) cf. pomum Gmelin o o
Murex (Chicoreus) cf. brevifrons Lamarck o o
Eupleura lehneri, n.sp. o
Typhis (Typhinellus) cf. quadratus Hinds O
Typhis (subgenus ?) species o
Calotrophon (?) hutchisoni, n.sp. o
Risomurex galbensis, n.sp. o
Thais (Stramonita) cf. haemostoma (Linne) o o
Thais (Stramonita) species A o
Cymia brightoniana Maury o
Cymia species o
Parametaria prototypus (Guppy) o
Parametaria rutschi, n.sp. o
Anachis (Anachis) asphaltoda (Maury) o o
Anachis (Anachis) species o
Anachis (Costoanachis) obesa (C. B. Adams) o o o
Anachis (Costoanachis) fraudans, n.sp. o
Zanassarina species o
Aesopus pecuharis (Ciuppy) o
Aesopus aff. metcalfei i^eeve O
Strombina (subgenus ?) melajoensis, n.sp. o
Strombina (Sincola) crassilabrum (Guppy) o o o
Strombinophos perdoctus, n.sp. o
Strombinophos species o
Buccinid indet. o
Cantharus (subgenus ?) species A o
Hanetia semiglobosa (Guppy) o
Calophos rohri (Rutsch) o

Metaphos (?) species - o

Metula aff. cancellata Gabb o
Pallacera species A o
Pallacera cf. guadehipensis (Petit de la Saussaye) o
Nassarius (Phrontis) vibex (Say) o
Nassarius (Uzita) trinitatensis, n.sp. o o
Nassarius (Uzita) cf. albus (Say) o

Nassarius (Uzita) species A o
Nassarius (subgenus ?) gaibanus, n.sp. o

Melongena melongena (Linne) o

Latirus (Polygona) cf. infundibulum (Gmelin) o

Fasciolaria cf. tulipa (Linne) o

Fasciolaria (Pleuroploca) turamensis, n.sp. o
Fusinus species o

Fusinus cf. henekeni (G. B. Sowerby I) o
Oliva (Oliva) couvana Maury o

Jaspidella sanctidominici (Maury) o

Olivella (Olivella) species o

Olivella (Dactylidia) aff. mutica (Say) o

Olivella (Niteoliva) cf. verreauxi (Ducros) o

Olivella (Minioliva) fundarugata Weisbord o o

Ancilla (Eburna) caroniana Maury o

Cancilla cf. sanctifrancisci (Maury) o

Scabricola nodulosa (Gmelin) o
Conomitra species A o
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River Couibaiil Matura
Melajo Point

Turbinella riosecana (H. K. Hodson)
Prunum (Pruniim) dallianum (Maury)
Prunum (Egouena) springvalense (Maury)
Prunum (Egouena) calypsonis (Maury)
Volvarina (?) species A
Volvarina (?) species B
Persicula (Rabicea) couviana (Maury)
Persicula (Rabicea) cf. interruptolineata

(Megerle von Miihlfeld)

Bullata maiae (Maury)
Bullala maturensis, n.sp.

Cancellaria (Euclia) montserratensis Maury
Cancellaria (Euclia) cf. codazzii Anderson
Cancellaria (Narona) semota, n.sp.

Cancellaria (Charcolleria) species

Trigonostoma (Emmonsella) species

Conus springvaleensis Mansfield
Conus couvaensis Yokes
Conus species

Polystira species A
Polystira species B
Carinodrillia meraca, n.sp.

Crassispira (Crassispira) cf. caroniana (Maury)
Crassispira (Crassispira) faceta, n.sp.

Crassispira (Crassispirella) ritanida (Mansfield)

Agladrillia (?) lassula, n.sp.

Lepicythara disclusa, n.sp.

Ithycythara hilaris, n.sp.

Ithycythara species

Adelocythara (?) micropleura (Guppy)
Glyptaesopus species

Miraclathurella ralla, n.sp.

Glyphostoma sculptile, n.sp.

Strioterebrum cf. gatunense (Toula)

Strioterebrum aff. laevifasciola (Maury)
Strioterebrum aff. baculiforme (Pilsbry and Johnson)
Strioterebrinn species

Hastula aff. hastata (Gmelin)
Pyramidella (Longchaeus ?) species A
Pyramidella (Callolongchaeus) aff. jamaicensis Dall

Pyramidella (Callolongchaeus) cf. diademata Maury
Triptychus (Peristichia) species

Eulimella (Euliniella) species A
Eulimella (Ebalina) mitis, n.sp.

Turbonilla species A
Turbonilla species B
Turbonilla species C
Turbonilla species D
Turbonilla species E
Odostomia canaliculata C. B. Adams ?

Odostomia (Salassia ?) species

Rictaxis species

Acteocina canaliculata (Say) ?

Cylichnella altera, n.sp.
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River Couibaiil ,\Ialin;i

Melajo Point

Cylichnella species o

Sulcoretusa aff. sulcata (d'Orbigny) o
Rhizorus species A o
Rhizoius species B o

MELAJO FAUNA

The fauna occurring in the Melajo Clay Member consists of

168 species of mollusks (1 scaphopod, 57 pelecypods, 110 gastro-

pods) . It is of about the same size as that of the Savaneta Glauconi-

tic Sandstone Member. Rutsch (1942) cited 153 species from the

latter member, but Woodring (1958, p. 169) stated that there are

about 20 additional species. It must be remembered that much more

collecting has been done in the Savaneta Glauconitic Sandstone

Member than in the Melajo Clay and this for two reasons: first

the fossiliferous beds at Springvale Quarry and along the Savaneta

River have been known for a much longer time than the fossili-

ferous Melajo Clay; second the Melajo River area is not so easily

accessible as the outcrops of the Savaneta Glauconitic Sandstone

Member. It, therefore, can be expected that further collecting in

the Melajo Clay will yield many additional species.

The Melajo fauna can be divided into two assemblages: one

occurring in the limestone and coarse sand near the base of the

Melajo Clay Member, the other one in the overlying clay and silty

clay. The difference of the two assemblages is facies controlled; in

terms of age, or difference in age, negligible, for the Melajo Clay

Member is only about 200 feet thick. The basal assemblage repre-

sents a typical, tropical, near-shore fauna, w^hereas the overlying

assemblage points to a deeper environment.

Despite the presence of Nerita (Nerita) exuvioides Trech-

mann ?, Neritina (Vitta) cf. virginea (Linne) , BatiUaria species,

and Cerithium (subgenus ?) harrisi Maury, the brackish water in-

fluence must have been slight in the Melajo fauna. All the species

mentioned are represented by one or a few specimens only. The

Melajo fauna as a whole indicates normal marine conditions with

an average salinity.

Associated with the mollusks are a few corals, Bryozoa, and

spines of echinoderms. Van den Bold (1963, p. 364) listed 31 species

of ostracods from the type locality of the Melajo Clay (KR 11862
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= USGS 18399) and two species from KR 11863 {= USGS 18634)

.

The foraminiferal assemblages from several localities in the Melajo

River area have been studied by
J.

B. Saunders (private report)

.

Most of these faunas are poor. The richest foraminiferal fauna is

found at the type locahty of the Melajo Clay (USGS 18399) , from

where Sainiders listed 61 species. Most of these forms are benthonic.

The planktonic species include Glohigerina bulloides and Globi-

gerinoides rubra.

COURBARIL FAUNA

The fauna of the Courbaril Sand and Clay Member consists

of 96 species (1 scaphopod, 55 pelecypods, 40 gastropods) . The
fossils are generally well preserved but not so well as those from

the Melajo Clay. Many specimens show adhering asphalt which de-

rived from the asphalt flows from the Pitch Lake, spreading over

the sediments during the deposition of the Courbaril beds. The
Courbaril assemblage as a whole, the rock dinger Diodora cayenen-

sis, and the intertidal genus Brarhydontcs point to a near-shore en-

vironment. The brackish water influence was probably higher than

during deposition of the Melajo Clay. Neritina (Vitta) cf. virginea

is represented by a few specimens, but Cerithhnn (subgenus ?) har-

risi occurs in great numbers. Boring mollusks are represented by a

species of Pholas and Martesia striata (Linne) ?

Associated with the mollusks are a few crab claws, corals, fish

teeth, and scarce Foraminifera. Van den Bold (1963, pp. 363, 368)

described and listed the Ostracoda from the Courbaril beds.

MATURA FAUNA

The fauna from the Matura shell bed consists of 160 species

of mollusks (3 scaphopods, 58 pelecypods, 99 gastropods) . Guppy
(1864, p. 40) considered the Matura fauna to be a dwarfed one

and concluded "that there is some likelihood that glacial influences

had a share in the modification of the fauna of the Matura beds".

This, of course, is not the case. The Matura fauna is a typical,

tropical, near-shore assemblage. Although there is a large number
of small forms, large species are present as well, e.g. Area zebra,

Anadara brasiliana, Lunarea billingsiana, a large specimen of

Noetia sheldoniana, Ostrea cf. virginica, Lucina cf. pectinata,

Cypraea species. Bursa bufo, Miirex cf. pomum, Fasciolaria tura-

mensis, Fiisinus cf. henekeni, and Biillata maturensis. As suggested
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by Rutsch (1942, private report) it is more likely that the Matiira

fossils have been sorted mechanically. This view is supported by the

fact that a large percentage of the Matura specimens is rolled, and

that there is a relatively high number of broken shells.

The postulation of a near-shore environment of the Matura

fauna is supported by the presence of the rock dingers Diodora

cayenensis, Diodora (?) species, Acmaea species, and the intertidal

genus Brachydontes. The brackish water influence must have been

low during deposition of the Matura beds. It is indicated only by

a few specimens identified as Neritina (Vitta) cf. virginea and Ceri-

thium cf. harrisi. The Matura fauna contains a surprisingly high

number of Calyptraeidae, the species of which attach themselves

to stones.

Associated with the mollusks are several species of corals, Bry-

ozoa, lots of spines of echinoderms. Berry (1935, p. 430) described

an ophiuran from Matura. In addition there are fish teeth, otoliths,

Balaniis, and ostracods. J. B. Saunders (private report) listed 31

species of Foraminifera from the type locality of the Matura beds.

AGES
The discussion on the relative ages of the three faunas described

in this report is limited by the time interval between the Savaneta

Glauconitic Sandstone Member of the Springvale Formation at the

bottom and the Recent fauna on top. The relative age assignments

of the three faunas is based on the affinities of each to the extremes

mentioned above and their mutual relationships.

The upper (late) Miocene age of the Savaneta Glauconitic

Sandstone Member of the Springvale Formation has never been

contradicted since the discovery of its molluscan fauna: Guppy

(1867), Maury (1925), Mansfield (1925), Yokes (1938), Rutsch

(1942), Woodring (1966) . This view is supported by the study of

the ostracods (van den Bold, 1963) . The affinities of this fauna to

faunas of comparable age outside Trinidad have been pointed out

by Rutsch (1942)

.

The percentage figures given on the following pages have to

be taken, of course, cii77i grano salis.

MELAJO FAUNA

As mentioned abo\'e the Melajo fauna can be di\'ided into two
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assemblages: one collected from the limestone and sand near

the base of the Melajo Clay, the other one from the overlying clay

and silty clay. The lower assemblage consists of 71 species, 40 of

which (or more than 56%) are identical or closely related with

species occurring in the Savaneta Glauconitic Sandstone Member.

They are:

Pecten (Pecten) archon Maury
Aequipecten (Plagiocteniiim) deiniurgus (Dall)

Anomia simplex d'Orbigny
Eucrassatella trinitaria (Maury)
Trigoniocardia (Trigoniocardia) melajoensis, n.sp.

Dosinia (Dosinia) grandis Nelson
MacrocaUista maculata (Linne)

Chione (Lirophora) caroniana Maury
Macoma (Psammacoma) species A
Apolymetis trinitaria (Dall)

Semele claytoni couvensis Maury
Semele aff. anteriocosta Yokes
Tagelus (Mesopleura ?) mansfieldi (\'okes)

Pleiorytis caroniana (Maury)
Notocorbula islatrinitatis (Maury)
Calliostoma caronianum Maury
Turritella (Droderiptella) planigyrata Guppv
Springvaleia leroyi (Guppy)
Petaloconchus sculpturatus alcimus Mansfield
Architectonica (Arcliitectonica) nobilis nobilis Roding
Balcis egregia (Guppy)
Calyptraea centralis (Conrad)
Natica (Nalicnriiis) canrena (Linne)

Polinices stanislasmeunieri Maurv
Paramctaria prototypus (Guppy)
Hanetia semiglobosa (Guppy)
Calophos rohri (Rutsch)

Latirus (Polygona) ci. infundibuliim (Gmelin)

Oliva (OHva) couvana Maury
Jaspidella sauctidominici (Maury)
Ancilla (Ebnrna) caroniana Maury
Cancilla cf. sanctijrancisci (Mauiy)
Turbinella riosecana (H. K. Hodson)
Prunum (Egouena) springvalense (Maury)
Prunum (Egouetia) calypsonis (Maury)
Persicula (Rabicea) coiiviana (Maury)
Cancellaria (Enclia) montserratensis Maury
Conns spriiigi'aleensis Mansfield

Conus convaensis Vokes
Lepicythara discJusa, n.sp.

The lower assemblage of the Melajo Clay and the mollusks

from the Savaneta Glauconitic Sandstone Member must have lived

under similar conditions and at about the same time. This, at

least, would be the most reasonable explanation for the high num-

ber of species common to both faunas.
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The upper Melajo assemblage has a far smaller number of

species in common with the Savaneta fauna. This is principally

due to different facies and much less so to a difference in age. The
upper Melajo assemblage lived in deeper water than the Savaneta

fauna. The entire Melajo fauna has about 32% of its species in

common with the Savaneta fauna.

The lower Melajo assemblage is, therefore, correlated with the

late Miocene Savaneta Glauconitic Sandstone Member of the Spring-

vale Formation. The upper Melajo assemblage probably lived at

the same time as the Savaneta fauna but in deeper water. Based on

the fact that it rests on the lower assemblage it may be slightly

younger than the Savaneta fauna.

Including the species that have been identified by means of the

yiomenclatura aperta there are 20 Melajo species (or about 12%
of the total Melajo fauna) still living in the Recent fauna. The cor-

responding figure for the Savaneta fatuia is 11%.

The Melajo fauna has 41 species (or a little more than 24%)
in common with the Courbaril fauna; 31 species (or a little more

than 18% of the Melajo fauna) occur in the Melajo and the Matura

faunas. This figure shows that the Melajo fauna is more closely

related to the Courbaril fauna than to the fauna from Matura.

COURBARIL FAUNA

Maury (1912, p. 27) attributed a late Oligocene age to the

Courbaril fauna, but Maury (1925, p. 17) called it upper Pliocene.

On the other hand van den Bold (1963, p. 367) proposed a correla-

tion of the Courbaril beds with the Melajo Clay Member of the

Springvale Formation. The study of the mollusks now available

does not support any of these views.

The Courbaril fauna includes 29 species (or about 30%) still

living in the Recent fauna. This percentage is considerably higher

than the corresponding figure for the Melajo fauna (about 12%)

.

This circumstance alone is reason to believe that there was a con-

siderable time span between the deposition of the Melajo beds and

that of the Courbaril beds. On the other hand the percentage of

still living species occurring in the Matura fauna is more than 37.

In terms of age the Courbaril fauna, therefore, is older than the

Matura fauna, and according to its percentage of still living species
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it is more closely related to the Matura fauna than to the Melajo

fauna.

This relation, however, is not well supported by the affinities

of the Courbaril fauna to the other faunas studied. There are 41

species (or almost 43%) in the Courbaril fauna occurring in the

Melajo fauna as well; and 40 species (or a little less than 42%)
common to the Courbaril and Matura faunas. This figure is not too

significant, because the Courbaril fauna is the least complete

fauna studied. The corresponchng percentages of the Matura fauna,

however, again show that it is more closely related to the Courbaril

fauna than to the Melajo fauna (see below)

.

For reasons becoming evident below the Courbaril fauna is

considered to be of early Pliocene age.

ISfATURA FAUNA

The Matura shell bed has variously been attributed to the

Pliocene or Pleistocene. Guppy (1864, 1867, 1874) considered it

to be Pliocene. Maury (1925, p. 17) correlated the Matura fauna

with that of Point Courbaril, which she thought is of upper Plio-

cene age. Kugler (1936, p. 1449) indicated a Pleistocene age, but

Kugler (195.H, p. 55) attributed a late Pliocene age to the Matura

Formation. Rutsch (1942, private report) pleaded in favour of a

Pliocene age, and Woodring (1966, p. 432) called the Matura fauna

early Pliocene.

Including the species that have been identified by means of

the nomenclatura aperta there are 60 Matura species still living

in the Recent fauna. This number corresponds to a percentage of

more than 37. The Matura fauna has 31 species (or more than

19%) in common with the Melajo fauna; and 40 species (or

25%) in common with the Courbaril fauna. The Matura fauna is

thus more closely related to the Courbaril fauna than to the Melajo

fauna, but it is closer to the Recent fauna than to the Courbaril

fauna.

For reasons given below the Matura fauna seems to be of early

Pliocene age.

AFFINITIES TO EASTERN PACIFIC RECENT GENERA,
SUBGENERA, AND SPECIES

In application of the stimulating paper by Woodring (1966)



Trinidad Miocene-Pliocene Mollusks: Jung 311

the genera and subgenera extinct in the Western Atlantic but living

in Eastern Pacific waters are listed. This list includes genera and

subgenera occurring in the three faunas studied but does not pre-

tend to be complete, although it contains two genera not tabulated

by Woodring. They are:

In the Melajo fauna In the Courbaril fauna In the Matura faunz

Noetia (Noetia)

Mactra (Micromactra)

Tenuicorbula

Malea

Parametaria
Strombina (Sincola)

Hanetia
Me tula

Cancellaria (Euclia)

Cancellaria (Narona)

Noetia (Noetia)

Psammotreta

Cymia

Strombina (Sincola)

Noetia (Noetia)

Mactra (Micromactra)

Tenuicorbula
Trochita

Parametaria
Strombina (Sincola)

In such a list the oldest fauna is expected to yield the highest

number, and the youngest fauna the lowest number of paciphile

genera or subgenera. This, however, does not apply to the Cour-

baril fauna, which is attributed to the fact that the Courbaril fauna

is the smallest and least complete one. The Courbaril fauna has

yielded more species of pelecypods than gastropods, whereas the

Melajo and Matura faunas both contain almost twice as many
gastropods as pelecypods.

In the following lists the fossil species closely related to Recent

Eastern Pacific species are tabulated for each fauna.

Melajo fauna

Fossil species Recent species

Calorhadia (Calorhadia) solivaga, n.sp.

Arcopsis adamsi (Dall)

Dosinia (Dosinia) grandis Nelson
Pitar (Lamelliconcha) circinatus (Born)

Semele laevis costaricensis Olsson
Polinices stanislasmeunieri Maurv

C. costellata (G. B. Sowerby I)

A. solida (G. B. Sowerby I)

D. po?iderosa (Gray)

P. alternalus (Broderip)
.S'. laevis (G. B. Sowerby I)

P. uber (Valenciennes)
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Courbaril fauna

Fossil species
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SUMMARY AS TO AGES
The following percentages are approximate only.

Percentage of still living species in:

Melajo fauna: 12

Courbaril fauna: 30

Matura fauna: 37

Affinities of the Melajo fauna to:

Courbaril fauna: 24%
Matma fauna: 18%
Recent fauna: 12%

Affinities of the Courbaril fauna to:

Melajo fauna: 43%
Matura fauna: 42%
Recent fauna: 30%

Affinities of the Matura faima to:

Melajo fauna: 19%
Courbaril fauna: 25%
Recent fauna: 37%

The Melajo fauna is the oldest one of the three faunas studied.

It is correlated, at least in part, with the late Miocene Savaneta

Glauconitic Sandstone Member of the Springvale Formation. The
Courbaril faima is older than the Matura fauna and is considered

to be of early Pliocene age. The Matura fauna indicates an early

Pliocene age but is somewhat younger than the Courbaril fauna.

SYSTEMATIC PALEONTOLOGY
SCAPHOPODA

Family DENTALIIDAE

Genus DENTAL IUM Linne

Linne, 1758, Systema Naturae, ed. 10. p. 785.

Type species (by subsequent designation, Montfort, 1810,

Conchyliologie systematique, vol. 2, p. 23) , Dentaliiim elephanli-

rmm Linne.

Subgenus DENTALIUM s.str.

Dentalium (Dentalium) divulgatum, n.sp. PI. 13, figs. 1, 2

Shell of medium size, moderately slender, increasing regularly

in diameter. Maximum of curvatine usually confined to posterior



314 Bulletin 247

part of shell. Apical cross section regularly hexagonal. Primaries

sharply elevated but flattening in subsequent stages. Interspaces

concave, crossed by faint growth lines. The two interspaces on the

concave side of the shell usually somewhat wider. Six secondary

longitudinal riblets are intercalated, those on the convex side mostly

appearing earlier. Subsequently 12 tertiary threads are introduced.

In late stages all the ribs are subequal in strength.

Ho/oi)'pe. — Natural History Museum Basel, No. G 12718.

Diyncnisions of holotype. — length 33.5 mm; greatest diameter

3.8 mm.
Type locality. — Melajo River area: PJ 285.

D. dixnilgatuin is common in the Melajo Clay and is repre-

sented by several hundred specimens. It is a variable species. The
curvature is not constant, the secondaries are not always situated in

the middle of the interspaces, and some of the tertiaries may be

missing. On large specimens quaternary threads may be present.

The number of ribs is usually larger on the convex side of the shell.

D. bocascnse Olsson (1922, p. 166, pi. 15, figs. 2, 3) from the

middle Miocene Gatun Formation of Panama has the same type

of sculpture as D. dividgatum. But D. bocascnse is a larger and

heavier species with less curvature. D. armillatum Toula (1911, p.

496, pi. 31, fig. 8) from the Gatiui Formation of the Panama Canal

Zone is more delicately scidptured, has numerous faint circular

constrictions, and is less arched than D. divulgatum.

Occurrence. — Mt\^^]o River area: EL 1810, Hutch 47, Hutch

51, K 9797, K 9816, K 9817, K 9902, K 9903, KR 11862, RR 290,

RR 293, PJ 285, USGS 18399, USGS 18634, USGS 21178. Point

Courbaril: K 1429, K 8399, PJ 212, USGS 10991, USGS 20432a,

USGS 20433, USGS 20434, USGS 21778.

Dentalium (Dentalium) species

There are numerous fragments of a DentaUuni representing

many ontogenetic stages. There are six sharply elevated primary

ribs with concave interspaces. The secondary sculpture consists of

six riblets, and later 12 tertiary threads are intercalated. Most of

the fragments are but slightly arched.

This form closely resembles D. divulgatum, n.sp. from the

Melajo Clay, but the Matura specimens are not preserved well

enough to be named.
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Guppy (1867, p. 160; leprini, Harris, 1921, p. 39) listed the

Recent D. disparile d'Orbigny and D. nntiUnrum d'Orbigny from

Matura. The latter species has nine primary ribs, a feature not

represented in the material studied. D. disparile is a hexagonal

species belonging to the subgenus An talis, i.e. the longitudinal

sculpture is lacking in old stages according to the definition.

Occurrefice.-K 10924, JS 67, RR 230, PJ 302, USGS 18204,

uses 19860.

Subgenus GRAPTACME Pilsbry and Sharp

Pilsbry and Sharp. 1897, Manual of Conchology, ser. 1, vol. 17, p. 85.

Type species (by subsequent designation, Woodring, 1925,

Carnegie Inst. Washington, Pub. 366, p. 201) , Dentaliurn eboreum

Conrad.

Dentaliurn (Graptacme) cf. amaliense Henderson Pi. 13, fig. 3

Shell small, moderately slender, circular in cross section. Sculp-

ture limited to posterior part of shell, consists of faint longitudinal

threads which are separated by narrow grooves. Anterior part of

shell smooth and considerably longer than sculptured portion.

Apical slit long and narrow, placed laterally.

There are a few small fragments which may be referred to the

Recent D. amaliejise Henderson (1920, p. 71, pi. 11, figs. 4, 5) from

St. Thomas, Virgin Islands. The holotype of that species is 16 mm
long. The largest but incomplete specimen at hand measures 10.2

mm in length, and its greatest diameter is 1.8 mm, thus being some-

what stouter than the Recent species. One of the fragments shows

the laterally placed apical slit which is about 2 mm long.

Woodring (1925, p. 202) described a fragment from Bowden,

Jamaica, as Dentaliurn (Graptacme) species b which he thought to

be similar to D. amaliense.

Occurre7ice.-]S 67, RR 230, PJ 302, USGS 18204, USGS 19860.

Subgenus LAEVIDENTALIUM Cossmann

Cossmann, 1888, Catalogue illustie des coquilles fossiles de TEoccne des

environs de Paris, fasc 3, p. 11.

Type species (by original designation) , Dentaliurn incertum

Deshayes.

Dentaliurn (Laevidentalium ?) species

Three minute fragments from Matura, all of them about 3 mm
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long, are at hand. They seem to belong to LaevidentaJiurn. Their

surface is smooth, the cross section circular. No apical notch is

observable.

Occurrence. - K 10924, RR 230.

PELECYPODA

Family NUCULIDAE

Genus NUCULA Lamarck

Lamarck, 1799, Mem. Soc. Hist. Nat. Paris, p. 87.

Type species (by monotypy) , Area nucleus Linne.

Subgenus LAMELLINUCULA Schenck

Schenck, 1944, Jour. Paleont., vol. 18, No. 1, p. 97.

Type species (by original designation) , Nucula tamatavica

Odhner.

Nucula (Lamellinucula) vieta Guppy PI. 13, figs. 4-7

1867. Nucula vieta Guppv, Proc. Sci. Assoc. Trinidad, pt. 3, p. 174; reprint,

Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 53.

1874. Nucula vieta Guppv, Guppv, Geol. Mag., new ser., decade 2, vol. 1. p.

443, pi. 18, figs. 8a. ^b.

1882. Nucula ineta Guppy, Guppy, Proc. Sci. .\ssoc. Trinidad, vol. 2. p. 171,

pi. 7, fig. 11; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35,

p. 92.

1925. Nucula vieta Guppy, Maury, Bull. .\mer. Paleont., vol. 10, No. 42, p. 21.

Shell small, obliquely trigonal, almost as high as long, strongly

inflated. Sculpture consists of numerous rounded, concentric ridges

with somewhat narrower interspaces. Interspaces sculptured by fine

radial lines mostly crossing the much heavier concentrics. On the

anterior part of the shell the concentric ridges are more crowded,

and two of them may fuse. Lunule slightly sunken, its border mark-

ed by an angidation of the concentrics. Its sculptine thus consists

of fine ridges running perpendicular to the hinge margin. Border

of escutcheon also 'marked by an abrupt change of sculpture. The
escutcheon then appears knobby. The straight teeth number about

six anteriorly, about 12 posteriorly. The two rows are separated

by an oblique, narrow, forward looking resiliar pit. Ventral margin

finely crenulated interiorly.

Lectotype (herewith selected). -VSNM 115562.

Dimensions of lectotype. — hength 3.1 mm; height 3.1 mm.
Type locality. — Matura, Trinidad.
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The type lot of A', viela consists of two small vahes which had

been glued to a card. The figured specimen from JS 67 is 4.9 mm
long and 4.1 mm high. It is thus larger than the material studied

by Guppy.

Rutsch (1942. p. 101) listed Nncula sp. ind. from Springvale

Quarry. Examination of this material (Basel Natural History

Museum, No. G 2318) suggests immature iV. vieta. Larger speci-

mens of later collections from Springvale Quarry confirm this

tietermination.

N. gadsdenensis Mansfield (1937, p. 187, pi. 10, figs. 8, 10, 12)

from the lower Miocene Tampa Limestone of Florida is even

smaller than N. vieta but has the same general form and scultpure.

It has no distinct escutcheon, whereas in A^ vieta it is well develop-

ed. A^ cahuitensis Olsson (1922, p. 171, pi. 18, figs. 21-24) from

the middle Miocene Gatun Formation of Costa Rica is longer than

A^ vieta compared to the height and has a weaker sculpture.

A'. ve7iezuelana Weisbord (1964, p. 36, pi. 1, figs. 1-6) from the

Pliocene Mare Formation of Venezuela is a similar species. Two
small and apparently immature valves from the Cabo Blanco area,

Venezuela, contained in the collections of the U. S. National

Museum suggest A', vieta, although their concentrics are somewhat

flatter.

A^ vieta is practically indistinguishable from the Recent West

Coast A^ exigiia G. B. Sowerby I (in Broderip and Sowerby, 1832-

1833, p. 198, 1833; Olsson, 1961, p. 56, pi. 1, figs. 2, 2a, 2b, 10, 10a)

.

A\ vieta is known from a few shells only. More material might show

that it should be treated as a synonym of A^ exigiia.

Occurre?ice.-]S 67, PJ 302.

Distribution. — Sprin§\^\e Fm. (late Miocene). Matura shell

bed.

Nucula (Lamellinucula) baccata Guppy - PI. 13, figs. 8-12

1867. Nucula baccata Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, p. 174; reprint,

Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 53.

1874. Nucula baccata Guppv, Guppv, Geol. Mag., new ser., decade 2, vol. 1, p.

443, pi. 18, figs. 7a, 7i).

1882. Nucula baccata Guppy, Guppy, Proc. Sci. Assoc. Trinidad, vol. 2, p. 171,

pi. 7, fig. 12; reprint, Harris,' 1921, Bull. Amer. Paleont., vol. 8, No. 35,

p. 92.

1925. Nucula baccata Guppy, Maury, Bull. Amer. Paleont., vol. 10, No. 42,

p. 20. pi. 12, fig. 5.



318 Bulletin 247

Shell small, strongly inequilateral, moderately inflated. An-

terior extremity angulated. Posterior end produced and slightly

angulated. Ventral margin evenly rounded. Anterior umbonal

ridge accentuated; posterior umbonal ridge broadly rounded.

Sculpture consists of crowded, rounded concentric ridges with nar-

rower interspaces crossed by fine radial striae. Occasionally two

concentrics fuse on the anterior portion of the shell. Lunule and

escutcheon slightly simken but not well defined. The concentrics

continue without interruption but weaker over the anterior and

posterior umbonal ridges and cover lunule and escutcheon. Anterior

teeth almost straight numbering about seven. Posterior teeth angu-

lated, about 17 in number. Resiliar pit narrow and oblique. Inner

side of ventral margin finely crenulated.

Lectotype (hereioith selected). -VSlSiM 115561.

Dimensions of lectotype (left vcilve). — Length 7.0 mm, height

5.3 mm.
Type locality. — M'cituni, Trinidad.

The type lot of A', baccnta consists of three valves which were

glued to a card. The largest specimen from Matura at hand

measures 7.8 mm in length and 5.8 mm in height. Immature speci-

mens have an extremely weak sculpture. The heavier concentrics

appear toward the ventral margin only. A\ baccata occurs in the

Melajo Clay and in the Courbaril beds as well, but no specimens

from the type area of the Springvale Formation have been found.

A^. tenuisculpta Gabb (1873b, p. 255; Pilsbry 1922, p. 401, pi.

38, fig. 6) from the Miocene of the Dominican Republic is a much
smaller species and has no marginal angulation anteriorly. N.

orbicclla Olsson (1922, p. 171, pi. 28, figs. 19, 20) from the middle

Miocene Gatun Formation of Costa Rica is a closely related species

having the same outline, sculpture, and number of teeth. However,

the sculpture of the escutcheon is different being pustule-like in

A'', orbicella.

Occurrence. — M^\?i]0 River area: K 9816, K 9817. Point Cour-

baril: USGS 20432, USGS 20434. Matura Bay: JS 67, RR 230, PJ

302, USGS 18204, USGS 19860.

Distribution. — Melajo Clay Member of Springvale Fm. Coia-

baril beds of upper Morne TEnfer Fm., Matura shell bed.



Trinidad Miocene-Pliocene Mollusks: Jung 319

Family NUCULANIDAE

Genus NUCULANA Link

Link, 1807, Bcschieibung dei Naturalien-SammUing der Universitat zu Rostock,

p. L55.

Type species (by monotypy) , Area rostrata Chemnitz (== Mya
periiiila Miiller)

.

Subgenus SACCELLA Woodring

Woodring, 1925, Carnegie Inst. Washington, Pub. 366, p. Lt.

Type species (by original designation) , Area fragilis Chemnitz

(=r Leda cojnmiilata Philippi) .

Nuculana (Saccella) ludificans, n. sp. PI. 13, figs. 13-16

Shell small. Beaks submedian. Anterior margin strongly round-

ed; posterior end pointed. Limule indistinct. Rostral area sunken

and concave, scidjjtined by straight, siibparallel lines. Posterior

umbonal ridge moderately prominent. Sculpture consists of fine

concentric striae which are usually broader in young stages. Resili-

fer inconspicuous. Hinge with 20 to 23 anterior and 15 to 19

posterior teeth.

Holotype (right it/ /t'("j. — Natural History Museum Basel, No.

G 12677.

Dimensions of holotype. — Length 7.4 mm. height 3.7 mm.
Type locality. — Melajo River area: PJ 285.

A^. ludificans is represented by more than a hundred specimens

from the type locality of the Melajo Clay. It is a variable species.

There are specimens which are less produced posteriorly. As a rule

the concentric striae are narrow, but they may be broader as well.

The type lot of Leda illecta Guppy (1867, p. 174) from the

middle Miocene Manzanilla Formation of Manzanilla Bay, Trini-

day (USNM 115556), consists of six poorly preserved specimens.

They all are fragmentary and attached to matrix thus not showing

the interior. Guppy described them as smooth, but they are worn

and show faint concentric sculpture on some specimens. Specimens

of N. ludificans from Point Courbaril often show no concentric

scidptuie in the area of their greatest inflation which may be due

to washing. They then closely resemble A^ illecta. It is unsatisfac-

tory, however, to identify N. ludificans as A'', illecta.
'

A^ leptalea (Gardner) [1926-1950 (1926), p. 16, pi. 3, figs.



320 Bulletin 247

7, 8] from the lower Miocene Chipola Formation of Florida is a

smaller species with broader concentrics and a more prominent

posterior umbonal ridge. N. subibajana Marks (1951, p. 49, pi. 1,

figs. 1-3) from the lower Miocene Siibibaja Formation of Ecuador

is larger and considerably more convex. N. extricata (Pilsbry and

Johnson) (1917, p. 185; Pilsbry 1922, pi. 38, figs. 1, la) from the

Miocene of the Dominican Republic has the same general ap-

pearance but has different proportions. Its shell is higher com-

pared to the length than in N. ludificons.

X. xnilgaris (Brown and Pilsbry) (1913b, jd. 499, fig. 3) from

the Pleistocene near Mount Hope. Panama Canal Zone, has a

coarser scidptiue. Among the topotypes at hand there are specimens

twice as large as A^. hidijicans. The Recent N. eburnea (G. B.

Sowerby I) {in Broderip and Sowerby, 1832-1833, p. 198, 1833;

Olsson, 1961, p. 62, pi. 2, figs. 4, 4a, pi. 3, fig. 10) from the west

coast of Central America has virtually the same outline and type

of sculpture as A^. hidijicans. N. eburnea differs by its larger size

and the well-defined lunide.

Occurrence. — Me\a']o River area: EL 1810, Hutch 47, K 9817,

K 9903, KR 11862, RR 290, PJ 285, USGS 18399, USGS 21178. Point

Courbaril: K 1429, K 8399, RR 120, PJ 212, USGS 10991, USGS
20432, USGS 20433, USGS 20434.

Nuculana (Saccella) perlepida (Guppy) PI. 13, figs. 17-19

1867. Leda pcrlt'l^ida Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, pp. 163, 173;

reprint, Harris, 1921, Bull. Anier. Paleont., vol. 8, No. 35, pp. 42, 52.

1874. Leda perlepida Guppy, Guppy, Geo!. Mag., new ser., decade 2, vol. 1,

p. 442, pi. 18, figs. 9a, 9b.

1925. Leda perlepida Guppy, Maurv, Bull. Amer. Paleont., vol. 10, No. 42,

p. 26. pi. 12, fig. 4.

Shell small, strongly inflated in young stages, less so later.

Umbones situated centrally to slightly anteriorly. Sculpture con-

sists of fine concentrics. Anterior margin evenly rounded; posterior

extremity somewhat pointed. Postero-dorsal margin straight. Hinge

Avith two rows of chevron-shaped teeth. Anterior row with more

teeth than posterior one. EsciUcheon moderately well defined,

scidptured by straight lines which are subparallel to the postero-

dorsal margin.

Lectotype (herewith selected). -V?>1<\M 115557.
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Dimensions of lectotype (right valve). — Length 6.0 mm, height

3.8 mm.
Type locality. — Matura, Trinidad.

The type lot of Leda pcrlepida consists of four specimens

which had been glued to a card. The lectotype is the specimen

figured by Guppy in 1874. The remaining three syntypes are im-

mature. N. perlepida does not have "occasionally deeper and wider

concentric furrows" in addition to the finer concentrics. These

"furrows" are a matter of coloration and do not form any undulat-

ing relief. The lectotype and the shell figured by Maury are the only

specimens so far showing this coloration.

N. perlepida is closely related to A'', subcerata (Woodring)

(1925, p. 17, pi. 1, figs. 6, 7) from Bowden, Jamaica. As stated by

Woodring immature Bowden shells are practically indistinguishable

from immature A^ perlepida. Adult A^ subcerata, however, con-

sistently has a more upturned posterior extremity than adult

Matura valves.

A'', ludijicans, n. sp. differs from A^. perlepida in having a

longer posterior extremity. A'^. ludijicans typically has widely spaced

concentric grooves in young stages, whereas in N. perlepida they are

closely set. Immature A^ ludijicans is never so stout and strongly

inflated as immature A^ perlepida.

The type lot of the Recent N. cerata (Dall) (1881, p. 126)

dredged at 100 fms. off Barbados consists of nine specimens. Their

escutcheon is less well defined, the concentric giooves more widely

spaced, and their anterior extremity more sharply curved.

Occurrence. -¥. 10924, JS 67, RR 230, PJ 302, USGS 18204,

uses 19860.

Distributio?!. — Known from type locality only.

Genus CALORHADIA Stewart

Stewart, 1930, Acad. Nat. Sci. Philadelphia, Spec. Pub. No. 3, p. 51.

Type species (by original designation) , Leda pharcida Dall.

As suggested by Stenzel, Krause, and Twining (1957, p. 47)

the genus Costelloleda Hertlein and Strong [1940-1951 (1940),

p. 398] (type species: Nucula costellata G. B. Sowerby I) is a

subjective synonym of Calorhadia.
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Subgenus CALORHADIA s. str.

Calorhadia (Calorhadia) solivaga, n. sp. PI. 14, figs. 1, 2

Shell elongate, thin. Anterior margin angulated in upper half,

evenly arched below. Exterior sculptured by widely spaced, elevated

concentric lamellae. Interspaces with fine incrementals. Posterior

slope with two squamose ridges. Their interspace crossed by fine

incrementals and sometimes by a weak continuation of the lamellae

of the main shell disc. Escutcheon lanceolate, smooth. Lunule

sharply defined, but narrow. Anterior row of teeth shorter than

posterior one; both with more than 30 teeth. Resilifer triangular.

//o/o/)'pr. — Natural History Museum Basel, No. G 12678.

Dimensions of holotype (left t'rt/t'c'j. — Length 17 mm, height

6.5 mm.
Type locality. — Melajo River area: PJ 285.

This species is represented from the Melajo Clay by a few

complete valves and a number of fragments. One of the paratypes

is heavier and more inflated.

A number of Calorhadias have been described from the Eocene

of the southern United States, but none of these species shows the

distinctive external sculpture of distant concentrics like C. solivaga.

C. phareida (Ball) [1890-1903 (1898), p. 587, pi. 32, fig. 8], the

type species of Calorhadia, has also much more crowded concen-

trics and seems to reach a larger size.

C. solivaga is most closely related to the Recent West Coast

C. costellata (G. B. Sowerby I) {in Broderip and Sowerby 1832-

1833, p. 198, 1833; Hertlein and Strong 1940-1951 (1940), p. 398,

pi. 2, fig. 10] which ranges from Lower California to Panama
(Olsson, 1961, p. 67) . According to the many Recent specimens of

C. costellata at hand C solivaga has somewhat more distant con-

centric laminae. C. solivaga is more inflated, and its ventral margin

is more strongly curved. C. viarella (Hertlein, Hanna, and Strong)

[in Hertlein and Strong, 1940-1951 (1940), p. 399, pi. 2, figs. 12,

13], also a Recent West Coast species, is easily distinguished from

C solivaga by its more closely set concentric lamellae.

The type lot of C. cestrota (Ball) (1890, p. 255, pi. 13, fig. 7)

which has been collected near Colon (Caribbean side of Panama)

from a muddy bottom at a depth of 25 fms. consists of eight shells

including one double-valved specimen (USNM 94088) . C. cestrota



Trinidad Miocene-Pliocene Mollusks: Jlnc 323

is ])ropoi tionately longer than C. solivaga, has closely spaced con-

centric lamellae, and its lower postero-dorsal ridge is only weakly

indicated. C. ccstrota may be the same as the Recent C. egregia

(Guppy) (1882, p. 174, pi. 7, figs. 1, 2; reprint, Harris, 1921, p.

95, pi. 5, figs. 1, 2) from the Gulf of Paria, Trinidad. Guppy's

original figines are so poor that the species cannot be recognized. In

addition nothing is known about the types of C. egregia. However,

C. egregia seems to have crowded concentric lamellae like C. ces-

trota.

Dall {in Guppy and Dall, 1896, p. 329) changed the name
Cercomya ledaeformis Guppy (1866b, p. 581, pi. 26, fig. 1) into

Leda guppy i which is unjustified. Cercomya ledaeformis, which

has been collected from the middle Miocene Manzanilla Formation

at Manzanilla Bay, Trinidad, is a Calorhadia. The type lot (USNM
115555) consists of a small and a larger specimen, both attached

to matrix. They clearly show the two ridges on the posterior slope.

Their concentric lamellae are distant on the umbonal area like in

C solivaga but become crowded toward the ventral margin. C.

ledaeformis is proportionately more elongate than C. solivaga.

Leda dalliana Olsson (1922, p. 175, pi. 28, fig. 17) from the middle

Miocene Gatun Formation of Costa Rica seems to be a Calorhadia.

According to the original description it must be closely related

with C. ledaeformis.

Occiirre7ice.-?J 285, USGS 18399, USGS 21178.

Genus ADRANA H. and A. Adams

Adams, H. and A., 1858, The genera of Recent Mollusca; arranged according
to their organization, vol. 2. p. 547.

Type species (by subsequent designation, Stoliczka, 1871,

Palaeont. Indica, vol. 3, p. 320), A^ucula (Adrana) lanceolata

Lamarck.

Adrana perprotracta (Dall) ? PI. 14, figs. 3, 4

1912. Yoldia perprotracta Dall, Smithsonian Misc. Coll., vol. 59, No. 2, p. 1.

1913. Yoldia perprotracta Dall, Brown and Pilsbry, Acad. Nat. Sci. Philadelphia,
Proc, vol. 65, p. 496.

1925. Yoldia perprotracta Dall, Dall, U.S. Nat Mns., Proc, vol. 66, art. 17,

p. 32, pi. 18, fig. 3.

1953. Yoldia (Adrana) perprotracta Dall, Warmke and Abbott, Jour. Washing-
ton Acad. Sci., vol. 43, No. 8, p. 260, figs. 1, 2.

Shell thin, elongated, inequilateral. Beaks low. Anterior end
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strongly arched, posterior end somewhat pointed. Ventral margin

with a shallow sinus posterior to the beaks. Narrow lunule and

escutcheon present. Sculpture consists of fine, concentric grooves

with wider interspaces. Sculpture confined to the main shell disc,

i.e., to the area between anterior and posterior umbonal slopes. An-

terior umbonal slope sometimes marked with a shallow radial de-

pression. In front of the posterior umbonal slope the sculpture be-

comes eccentric, i.e., the striae slowly approach the ventral margin.

Rest of exterior surface coverd by faint incrementals. Hinge almost

straight. Adult specimens have about 38 anterior and 45 to 50

posterior teeth. Resilifer asymmetrically triangular.

Type lots. -USNM 214350 (one left valve and one double-

valved specimen) . USNM 605551 (17 shells including two double-

valved specimens) . Both lots were collected at the same locality.

Type locality. — Pleistocene near Mount Hope, Panama Canal

Zone.

This species occurs abundantly in the Melajo Clay but is rare

in the Courbaril beds.

A. kurzi (Mansfield) (1932a, p. 36, pi. 2, figs. 5, 8), from the

late Miocene of Florida, is closely related to A. perprotracta ? It

differs in being proportionately higher. Its concentrics are more

widely spaced and continuous over the antero-dorsal area which

is not the case in A. perprotracta ? On the other hand all the speci-

mens in the type lot of A. perprotracta are proportionately longer,

and their concentrics more crowded but not continuous over the

antero-dorsal area. Thus the Trinidad fossils are closer to A. per-

protracta than to A. kurzi.

The status of A. agronomica (Maury) (1925a, p. 405, pi. 12,

fig. 12) is not clear, because the type (and only specimen) crumbled

after being drawn. Marks (1951, p. 51, pi. 1, fig. 6) described

Nuculana (Aclrana) sp. from the lower Miocene Subibaja Forma-

tion of Ecuador. This form is insufficiently preserved to allow a

comparison.

Adrana quitanensis (Olsson) (1922, p. 174, pi. 18, fig. 19)

from the middle Miocene Gatun Formation of Costa Rica has simi-

lar dimensions and outline as the Trinidad fossils, but it is said

to be "crossed on the lower half of the anterior two-thirds by even,

oblique lines." This is not the case in the material under study.



Trinidad Miocene-Pliocene Mollusks: Jung 325

Among the Recent West Coast Adranas A. exoptata Pilsbry

and Lowe (1932, p. 107, pi. 17, figs. 8, 9) has some resemblance

with A. perprotracta but is somewhat angiilated antero-dorsally,

and has less teeth.

Occurrence. - Melajo River area: KR 11862. Hutch 47, PJ 285,

uses 18399, uses 18634, USGS 21178. Point Courbaril: K 12013,

PJ 212.

Family ARCIDAE

Genus ARCA Linne

Linne, 1758, Systema Naturae, ed. 10, p. 693.

Type species (defined by Opinion 189, Opinions and Declara-

tions rendered by the Internal. Comm. Zool. Nomenclature, vol.

3, pp. 93-108, 1945) , Area noae Linne.

Subgenus ARCA s. str.

Area (Area) zebra zebra (Swainson) PI. 14, figs. 5, 6

1833. Byssoarca zebra Swainson, Zoological Illustrations, ser. 2, vol. 3, pi. 118.

1844. Not Area zebra Swainson, Reeve, Conch. Icon., vol. 2, Area, species 69,

pi. 11, fig. 69.

1845. Area barbadensis d'Orbigny in La Sagra, Historia fisica, politica y natural
de la isla de Cuba. Spanish edition, tomo 5, Moluscos, p. 345.

1847. Area oeeidentalis Philippi, Abbildungen und Beschreibungen, vol. 3,

p. 29, Area, pi. 4, figs. 4a, 4b, 4c.

1907. Area zebra Swainson, Larny, Jour, de Conchvl., vol. 55 (ser. 4, vol. 9),

p. 17.

1925. Area (Area) oeeidentalis Philippi, \Voodring, Carnegie Inst. Washington,
Pub. 366, p. 29, pi. 2, figs. 8, 9. For further citations see this publication.

1953. Area (Area) oeeidentalis Philippi, Olsson and Harbison, Acad. Nat. Sci.

Philadelphia, Mon., No. 8, p. 32.

1964. Area (Area) zebra (Swainson), AVeisbord, Bull. Amer. Paleont., vol. 45,

No. 201, p. 50, pi. 2, figs. 16. 17. For additional citations see this publica-

tion.

More than 20 specimens from Matura representing many onto-

genetic stages are at hand. The largest ones reach a length of more

than 60 mm. The posterior emargination is not strongly pronounced

usually but more so in yoimg stages. The antero-dorsal angulation

is variable like in Recent specimens.

Guppy listed the species from Matura as A. Tioae. A. noae is

said to occiu- as far west as Bermuda (Lamy, 1907, p. 16). On the

other hand A. zebra occurs as far east as Bermuda (Warmke and

Abbott, 1961, p. 321, map 4) . Comparison of many specimens of

both species shows that there is no constant difference as both



326 Bulletin 247

species are variable. Many opinions have been expressed as to their

relationship but without definite result. A solution seems possible

only by comparing the anatomy of both forms.

Specimens from Bowden, Jamaica, are more elongate on an

average than those from Matura. The depth of the posterior

emargination seems more pronounced but is also variable according

to Woodring (1925, pp. 29-30) . Specimens from the Springvale

Formation of Springvale Quarry have been described as A. occi-

den talis miocica by Yokes (1938, p. 8, fig. 1) . Rutsch (1942, p. 109)

questioned the value of this subspecies stating that large suites of

both forms should be compared before taking a definite decision.

However, the fossil form has finer ribs and more secondary riblets

on the postero-ventral portion of the shell. The latter feature may

be found on Recent specimens as well. But even then their primaries

are considerably broader than on the fossil subspecies.

Ocnmcncc.-Y. 10924, JS 67, RR 230. PJ 302, USGS 18204,

USGS 19860.

Distribution. — Miocene (Venezuela, Costa Rica, Jamaica,

Dominican Republic, Florida) . Pliocene (Florida) . Pleistocene.

Recent (West Indies to Cape Hatteras and Bermuda) .

Area (Area) imbrieata imbrieata Bruguiere Pi. 14, figs. 7, 8

1792. Area imbrieata Bruguiere, Encyclopedic Methodique, vol. 1, p. 98 (refers

to Lister, pi. 367, fig. 207).

1819. Area umbonala Lamarck, Histoire naturelle des animaux sans vertebres,

vol. 6, p. 37 (refers to Lister, pi. 367, fig. 207).

1845. Area amerieana d'Orbignv in La Sagra, Historia fisica, politica y natural

de la isla de Cuba, Spanish edition, tomo 5, Moluscos, p. 342. Atlas, pi.

28. figs. 1, 2, 1842.

1907. Area imbrieata Bruguiere, Lamv, Jour, de Conchyl., vol. 55 (ser. 4, vol.

9), p. 26.

1964. Area (Area) imbrieata Bruguiere. \Veisbord, Bull. Amer. Paleont.. vol. 45,

No. 204, p. 54, pi. 3, figs. 1-8. For additional citations see this publication.

1965. Area (Area) iimbonata Lamarck, Jung, Bull. Amer. Paleont., vol. 49. No.

223, p. 420, pi. 51, figs. 2, 4.

Several small, immature specimens from Matura are at hand.

Like Recent shells of this species, the shape varies considerably. The
byssal gape may or may not be strongly accentuated, and the

posterior umbonal ridge is prominent, angulated, or rounded.

A. Iimbonata morantcjisis ^Voodring (1925, p. 30, pi. 2, figs.

10, 11) from Bowden, Jamaica, is a smaller species with coarser

sculpture. Its affinities to A. bowdeniana Dall [1890-1903 (1898),
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p. 622, pi. 33, fig. 12] have been discussed by ^Voodiing (1925,

p. 31).

Occurretice. -M:\tuYa. Bay: JS 67, RR 230, USGS 18204. Point

Courbaril: USGS 20432a.

Distribution. — See Weisbord (1964, p. 58).

Genus BARBATIA Gray

Gray, 1842, Synopsis of the contents of the British Museum, ed. 44, p. 81.

Type species (by subsecjuent designation, Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 197), Area barbata Linne.

Subgenus BARBATIA s. str.

Barbatia (Barbatia) Candida (Helbling) PI. 14, figs. 11, 12

1779. Area Candida Helbling, Abhandl. Privatges. Bohmen, vol. 4, p. 129, pi.

4, figs. 39, 40 and a.

1925. Barbatia (Calloarca) Candida Gmelin, Maury, Bull. Amer. Paleont., vol.

10, No. 42, p. 42, pi. 8, fig. 6.

1964. Barbatia (Barbatia) Candida (Helbling), Weisbord, Bull. Amer. Paleont.,

vol. 45, No. 204, p. 58, pi. 3, figs. 9-14. For additional citations see this

publication.

This form is represented from Matiira by three immature shells.

Comparison with Recent specimens of the same size suggests that

the fossil belongs to B. Candida. B. Candida is treated as a species

of CiicuUaearca by Reinhart (1935, p. 27)

.

Occurrence. -¥. 10924, RR 230.

Distribution. — See Weisbord (1964, p. 61).

Barbatia species

A single fragment from the base of the Melajo Clay measuring

31 mm in length indicates that the Melajo faima includes also a

large species of Barbatia. The fragment represents the antero-ventral

part of a left valve. Its external sculpture is regidar consisting of

pairs of radial ribs. Two pairs of radials form a group of four,

and these groups are separated from each other by wider interspaces.

All the radials are beaded anteriorly.

Occurrence. -VSGS 18411.

Subgenus Acar Gray

Gray, 1857, Ann. Mag. Nat. Hist., ser. 2, vol. 19, p. 369.

Type species (by subsequent designation, Woodring, 1925,

Carnegie Inst. Washington, Pub. 366, p. 36) , Area gradata Broderip

and G. B. Sowerbv I.
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Stoliczka (1871, p. 340) did not designate a type species of

Acar as indicated by some authors.

Barbatia (Acar) domingensis (Lamarck) PI. 15, figs. 1, 2

1819. Area domi7igensis Lamarck, Histoiie naturelle des animaux sans vert^bres,

vol 6, p. 40.

1907. Area (Acar) plicata Chemnitz, Lamy, Jour, de Conchyl., vol. 55, (ser. 4,

vol. 9), p. 80.

1925. Barbatia (Acar) reticulata Gmelin, Maury, Bull. Amer. Paleont., vol. 10,

No. 42, p. 43, pi. 8, figs. 18, 21.

1964. Barbatia (Acar) dontingeiisis (Lamarck), Weisbord, Bull. Amer. Paleont.,

vol. 45, No. 204, p. 61, pi. 4, figs. 1-9. For further citations see this

publication.

Shell of small to medium size. Anterior margin evenly rounded,

with fine crenulations interiorly. Ventral margin oblique to hinge,

smooth. Posterior margin pointed with interior crenulations. Umbos
low, broad, strongly prosogyrate. Sculpture reticulate, considerably

coarser on posterior portion of shell. Concentric ridges stronger and

less numerous than the radial ribs. Radials thickened on concen-

tric ridges but narrow in the interspaces of the concentrics.

Posterior umbonal ridge strongly angulated. Cardinal area narrow.

Behind the umbos a few ligamental grooves. Muscle scars prominent

and elevated.

This is the species listed as A. squamosa by Guppy (1867, p.

164; 1874, p. 443) . It is common at Matura being represented by

more than 30 specimens.

Occurrence. -¥. 10924, JS 67, RR 230, PJ 302, USGS 18204,

USGS 19860.

Distribution. — Miocene to Recent (see Weisbord, 1964, p. 64)

.

Subgenus FUGLERIA Reinhart

Reinliart, 1937, Jour. Paleont., vol. 11, Xo. 3, p. 184.

Type species (by original designation) , Barbatia (Fugleria)

pseudoillota Reinhart.

Barbatia (Fugleria ?) millifila latrinidadis Maury PI. 14, figs. 9, 10

1925. Barbatia (Acar) tnilifilia [sic] latrinidadis Mamy, Bull. Amer. Paleont.,

vol. 10, No. 42, p. 44, pi. 8, fig. 3.

Shell small, inequilateral. Umbos low, broad, strongly prosogy-

rate, somewhat angulated posteriorly. Anterior margin evenly

rounded. Postero-ventral margin moderately produced. Sculpture

consists of about 30 primary ribs. The anterior ones and those
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around the posierior umbonal ridge are broader and strongly bead-

ed. The central ribs are narrow and only slightly beaded. Those on

the posterior slope are narrower again but strongly beaded. Second-

ary ribs first appear anteriorly, then centrally. No secondaries

around posterior umbonal ridge and on posterior slope. Cardinal

area narrow, wider in front. Hinge with about 24 teeth, those of

the posterior half shorter than the anterior ones. Inner margin

smooth.

Holotype (left xkiIxjc). — Psileont. Research Inst., Ithaca, N. Y.,

No. 817.

Dimensions of holotype. — l^ength 17.5 mm, height 13.0 mm,
convexity 5.5 mm.

Type locality. — Matura, Trinidad.

Mainy described this form as a subspecies of the Pliocene

B. millifila (Dall) [1890-1903 (1903), p. 1629, pi. 56, figs. 21, 24]

from Shell Creek, Florida. Reinhart (1937, p. 184) doubtfully in-

cluded B. millifila in his subgenus Fiigleria. Originally Fugleria

was meant to include forms with reduced or absent posterior teeth

as shown by its type species, B. pseudoillota Reinhart, from the

Pliocene of California. But Olsson (1961, p. 83) enlarged its

definition: ".
. . the posterior set of teeth well developed or sub-

obsolete." According to this statement B. millifila, which has well-

developed posterior teeth, and the subspecies latrinidadis, which has

only slightly reduced posterior teeth, belong to Fugleria.

The type lot of B. rnillifila (USNM 163473) consists of two

specimens which are less elongate than the Trinidad fossils. The

collections of the U. S. National Museum contain specimens from

the late Miocene of Acline, Florida, which might be identified as

B. millifila, although they have a more elongate outline like the

Trinidad subspecies. On the other hand they may have divided

primary radials postero-ventrally like specimens from Shell Creek, a

feature never observed on Matura shells.

The collections of the U. S. National Museum contain a single

specimen from the Pliocene of Moin Hill near Puerto Limon, Costa

Rica (USGS locality 5884 b) , which probably represents B. milli-

fila latrinidadis.

A lectotype of the Recent Caribbean B. tenera (C. B. Adams)

(1845, p. 9) has been selected and figured by Clench and Turner
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(1950, p. 348, pi. 43, figs. 1, 2) . This species has clearly reduced

posterior teeth, thus being a real Fugleria. The Recent West Coast

B. iUota (G. B. Sowerby I) (1833-1834, p. 18, 1833; Maury, 1922, pi.

2, figs. 8, 14; Olsson, 1961, pi. 6, figs. 1, la, lb) has tertiary riblets

which do not seem to occur in B. tenera.

Occurrence. - RR 230, PJ 302, USGS 18204.

Distribution. — Matina, Trinidad. Pliocene of Costa Rica (?)

.

Genus ARCOPSIS von Koenen

\'on Koenen, 1885, Abh. Konigl. Ges. W^iss. Gottingen, Phys. Classe, vol. 32,

pt. 2, p. 86.

Type species (by subsequent designation, Reinhart, 1935, Bull.

Mus. royal Hist. nat. Belgique, vol. 11, No. 13, p. 30) , Area limopsis

von Koenen.

Arcopsis adamsi (Dall) PL 15, figs. 3-6

1845. Area caelata Conrad, Fossils of the Medial Tertiary Formations of the

United States, p. 61, pi. 32, fig. 2. Not of Reeve, 1844.

1867. Area adamsi Shuttleworth, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, p.

164; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 43.

1874. Area adamsi Shuttleworth, Guppv, Geol. Mag., new ser., decade 2, vol. 1,

p. 443.

1925. Barbatia (Fosstilarca) adamsi (Shuttleworth), Smith, Maury, Bull. Amer.
Paleont., vol. 10, No. 42, p. 45, pi. 8, figs. 1, 8.

1925. Fossutarea (Fossularea) adamsi sawkiusi ^V'oodring, Carnegie Inst. Wash-
ington, Pub. 366, p. 51, pi. 5, figs. 16, 17.

1964. Areopsis adamsi "Shuttleworth" (E. A. Smith), Weisbord, Bull. Amer.
Paleont., vol. 45, No. 204, p. 65. pi. 4, figs. 14-17, pi. 5, figs. 1-6. For

further citations see this publication.

1965. Areopsis (Areopsis) adamsi (Dall), Bird, Palaeont. Amer., vol. 5, No. 34,

p. 25, pi. 1, figs. 7, 8.

Shell small. Shape strongly variable, from moderately elongate-

subrectangular to stout-subtrapezoidal. Umbos low, broad, subcen-

tral. Posterior umbonal ridge accentuated. Sculpttne consists of

numerous radials which are crossed by fine concentrics forming

more or less strong beads at the intersections. This reticulate sculp-

ture is always developed in young stages, but on adult specimens the

concentrics may disappear. Secondary radials are present on the

central portion of the shell which is shallowly depressed in older

individuals. Posterior teeth more numerous than anterior ones.

Cardinal area narrow. Ligamental area triangular, subumbonal.

Muscle scars elevated.

As mentioned above this species has considerable variability.
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Rutsch (private report) listed A. solida (G. B. Sowerby I) (1833-

1834, p. 18, 1833; Olsson, 1961, p. 85, pi. 6, figs. 3, 3a, 3b), the

Recent West Coast analoQ^ue of A. adamsi, from Matura. Rutsch

had four adult valves at hand which indeed look more like A.

solida than A. adamsi. They are stout, strongly inflated, and have

lost most of the concentric sculpture like the specimens figured by

Maury (1925, pi. 8, figs. 1, 8). However, more recent collections

from Matura yielded more elongate specimens with reticulate sculp-

ture some of them being immature. Only a comparison of large

series of both species could show whether there are steady transi-

tions or not. Almost the same circumstances are found in a large

lot of A. adamsi from the Caloosahatchee Pliocene of Shell Creek,

Florida. In Recent lots the variability is less marked; stout and

strongly inflated individuals retain the concentric sculpture even

in adult stages.

Ball (1886, p. 2-13; 1902, p. 508, pi. 31, fig. 1) proposed the

subspecific name coiiradiana for small, scjuarish. Recent shells. A
sample from the Gulf of Mexico at hand, dredged at 54 fathoms east

of the MississipjDi Delta, contains specimens referable to this sub-

species. They differ from A. adamsi by a more accentuated postero-

dorsal angulation and a much broader cardinal area.

The specimens described by Rutsch (1942, p. Ill, pi. 3, figs. 3,

4) from Springvale Quarry are immature and identical with shells

of the same size from Matura. Imperfectly preserved young speci-

mens occur in the Melajo Clay as well.

Occurrence. — Melajo River area: K 9817, PJ 285. Matura Bay:

JS 67, RR 230, PJ 302, USGS 18204, USGS 19860.

Distribution. — Miocene to Recent (see "Weisbord, 1964, p. 68)

.

Genus ANADARA Gray

Gray, 1847, Zool Soc. London, Proc, pt. 15, p. 198.

Type species (by original designation). Area a7itiqiiata Linne.

Subgenus ANADARA s. str.

Anadara (Anadara) aff. inaequilateralis (Guppy)

Shell elongate, ventral margin almost parallel to hinge. Umbos
low and broad, mesially sulcate, situated well anteriorly. Ribs 27

to 29, somewhat broader on left valve with correspondingly wider

interspaces on right valve. Ribs and interspaces crossed by fine



332 Bulletin 247

concentric threads. The ribs around the posterior umbonal ridge

seem to be divided in advdt specimens. Cardinal area narrow. Inner

margin crenulated.

A number of mostly immatiue shells from the Courbaril beds

and the Melajo Clay have almost the same outline and degiee of

inflation as A. iimcquiJateralis (Guppy) (1866a, p. 293, pi. 18, fig.

2) from Bowden, Jamaica. Comparison with topotypes shows that

the Bowden shells differ in being proportionately higher posteriorly

and in having divided ribs anteriorly and posteriorly. Only a few

specimens from the Courbaril beds and the Melajo Clay have an

indication of divided ribs.

Occuyrcme.-Ue\2i]o River area: Hutch 51, K 9817, KR 11862,

PJ 285, USGS 18399, USGS 18634, USGS 21178. Point Courbaril:

K 1429, USGS 10991, USGS 20432, USGS 20434.

Subgenus CUNEARCA Dall

Dall, 1898, AVagner Free Inst. Sci. Philadelphia, Trans., vol. 3, pt. 4, p. 618.

Type species (by monotypy) , Area incongrua Say.

Anadara (Cunearca) brasiliana (Lamarck)

1819. Area brasiliana Lamarck, Histoire naturelle des animanx sans vertebras,

vol. 6, p. 44.

1822. Area incongrua Say, .\cad. Nat. Sci. Philadelphia, Jour., ser. 1, vol. 2, pt.

2, p. 268.

1925. Scapharca (Cunearca) iiicongrua Sav, Maury, Bull. Amer. Paleont., vol.

10, No. 42, p. 66, pi. 7, fig. 6^

1925. Scapharca (Cunearca) brasiliana Lamarck, Maury, ibidem, p. 66. pi. 4,

figs. 1, 4, 5.

}1925. Scapharca (Cunearca) sanetia)idreae Maury, ibidem, p. 67, pi. 5, fig. 6.

1964. Anadara (Cunearca) brasiliana (Lamarck), VVeisbord; Bull. Amer. Paleont.,

vol. 45, No. 204, p. 79, pi. 6, figs. 13-16. For additional citations see this

publication.

Shell large, rhomboidal. Umbos high, subcentral, slightly proso-

gyrate. Sculpture consists of 26 to 30 broad radials carrying coarse

transverse beads anteriorly. Sculpture on left valve stronger. Distal

teeth of hinffe converafine; ventrallv. Cardinal area broad, triangular,

transversely striated, bordered by a prominent groove. Inner margin

strongly fluted.

There are two imperfectly preserved valves from Matura and

a large right valve from Point Courbaril (length 47 mm, height

44 mm) . The larger Matura specimen is 43 mm long.

Another valve from Matura resembles what Maury described as

A. sanctiandrcae, the type locality of which is Matura. This valve
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has also a shallow radial depression in front of the posterior um-

bonal ridge, but its beading is restricted to the anterior part of the

shell, although it is a left valve. Recent specimens of A. brasiliana

from Galveston, Texas, have also a shallow radial depression in

front of the posterior umbonal ridge, but their ribs are more

strongly beaded. There are also some Recent left valves from Trini-

dad which have this depression, and their beads on the ribs are

restricted to the anterior part of the shell. Thus it seems that A.

sanctiandreae is immatvue A. brasiliana.

A. willardausteni (Maury) (1917, p. 179, pi. 29, figs. 6, 7)

from the Cercado Formation of the Dominican Republic is a smaller

species, more inequilateral, and has more numerous but less strongly

beaded ribs. According to Olsson (1961, p. 95) the Recent West

Coast A. bifrons (Carpenter) is generally smaller, more rhombic in

shape, and the sculpture is smoother. A. esmeralda (Pilsbry and

Olsson) (1941, p. 53, pi. 13, figs. 4, 5) from the Pliocene of western

Ecuador is a similar species but has chevron-shaped grooves on

the cardinal area according to the original description.

Occurrence. -Vo'nu Courbaril: USGS 20433. Matura Bay: JS

67, RR 230.

Distribution. — \]^^&r Miocene to Recent (see Weisbord, 1964,

p. 82)

.

Anadara (Cunearca) aff. filicata (Guppy) PI. 15, fig. 7

Shell of small to medium size, inequilateral, inequivalve.

Umbos high and full. Anterior margin regularly roinided, ventral

margin somewhat straightened, postero-ventrally produced. Sculp-

ture consists of about 27 ribs which are transversely beaded on left

but less so on right valve. Posterior umbonal ridge moderately ac-

centuated to rounded.

This form belongs to a heterogeneous group which includes

A. filicata (Guppy), A. thalia (Olsson), A. pittieri (Dall) , A.

lloydi (Olsson), A. hindsi (Olsson), the Recent A. chemnitzi

(Philippi) , and others. The material at hand shows a considerable

variability mainly concerning the prominence of the posterior um-

bonal ridge which influences the general shape of the shell.

A. filicata (Guppy) (1866b, p. 583, pi. 26, fig. 5) from the

Manzanilla Formation of Trinidad generally has a rounded pos-
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terior iimbonal ridge. Maury (1925, p. 68, pi. 8, fig. 5) did not

figure a typical specimen. The ribs of the right valve of A. filicata

carry inconspicuous beads, whereas in the present form they are

smooth in front of the posterior umbonal ridge. In A. pittieri (Dall)

(1912, p. 9) from the Gatun Formation of the Panama Canal Zone

and Costa Rica the posterior umbonal ridge is accentuated usually.

The type of A. pittieri has been figured by Dall (1925, pi. 17, fig 7)

.

The present material does not reach the size of A. pittieri. A.

alcima (Dall) [1890-1903 (1898) , p. 635, pi. 31, figs. 5, 7] from the

Caloosahatchee Pliocene of Florida is a larger species. A single

specimen from the Melajo River area reaches a similar size but has

a higher cardinal area.

A. chemnitzioides (Maury) (1912, p. 44, pi. 7, figs. 13-15, pi. 8,

fig. 1) should be considered as a nomcn diibium. It is based on in-

complete moidds. A lectotype of A. chemnitzioides is herewith

selected and figured (PL 15, figs. 8, 9) . Its type locality is at mile-

post 49%^ (new mileposts!) of the Southern Main Road of Trini-

dad, just south of the Pitch Lake (= USGS 21782) . This locality

falls within the Upper Morne I'Enfer Formation, and has approxi-

mately the same age as the Courbaril beds. It is not possible to dif-

ferentiate topotypes of A. cJirinnitzioides (moulds) at hand from

moulds clearly belonging to A. filicata. The Recent A. chemnitzi

(Philippi) (1851, p. 50) mainly differs by its larger size.

Occurrence. -\\e\^o River area: Hutch 51, K 9797, K 9813,

KR 11862, PJ 285, USGS 18399, USGS 18634, USGS 21178. Point

Courbaril: K 1429, K 8399, K 12255, RR 120, PJ 212, USGS 10991,

USGS 20432, USGS 20432a, USGS 20433, USGS 20434, USGS
21778.

Subgenus SCAPHARCA Gray

Gray, 1847, Zool. Soc. London, Proc, pt. 15, p. 198.

Type species (by original designation) , Area inaeqiiivalvis

Bruguiere.

Anadara (Scapharca ?) sanctidavidis (Maury) PI. 15, figs. 10, 11

1925. Scapharca (Scapliarca) transversa sayictidavidis Maury, Bull. Amer.
Paleont., vol. 10, No. 42, p. 64, pi. 6, fig. 3.

Shell of medium size, inequilateral, moderately inflated. An-
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terior and posterior margins evenly rounded. Ventral margin

oblique to hinge line. Sculpture consists of 30 to 35 radials which

may be beaded anteriorly. Umbos low. Posterior umbonal ridge in-

conspicuous. Teeth vertical centrally but converge ventrally toward

the ends. Cardinal area narrow. Inner margin fluted.

Holotype. — Paleoni. Research Inst., Ithaca, N.Y., No. 799.

Type locality. — Matura, Trinidad.

There are only four right vahes at hand. The beading of the

anterior ribs is inconspicuous due to rolling. The subgeneric assign-

ment is doubtful as there are no left valves to show whether this

species is inequivalve with discrepant sculptiue.

Maury described this form as a subspecis of A. transversa (Say)

(1822, p. 269) . Bird (1965, p. 30, pi. 2, figs. 4, 5, 6, 7, 9; pi. 6, fig

5) redescribed A. transversa as an Anadara s. sir. taking se\eral ol

Conrad's species in its synonymy. It ranges from Miocene to Recent

As stated by Maury the Matura species differs mainly from A.

transversa by its oblique ventral margin. According to Warmke and

Abbott (1961, p. 159) A. transversa occurs not only south of Cape

Cod to Florida and Texas, but in the West Indies as well.

Occurrence. — RR 230.

Distribution. — Known from type locality only.

Anadara (Scapharca) placata, n. sp. PL 16, figs. 1-3

Shell small, strongly inequilateral, somewhat inequivalve.

Umbos moderately high, strongly sulcated mesially. Anterior mar-

gin evenly roimded. Ventral margin extends upwards from lowest

point into prominent postero-ventral production. Postero-dorsal

margin straight. Posterior umbonal ridge prominent in young,

rounded in older stages. Sculptiue consists of 26 to 28 ribs which

are beaded anteriorly but less so on right valve. Posterior ribs

smooth. Interspaces crossed by fine threads. Cardinal area moderate-

ly broad, bordered by an incised line. In adult specimens hinge

with about 17 anterior and 21 posterior teeth. Inner margin strong-

ly fluted.

Ho/o^))/>(-. — Natural History Museum Basel, No. G 12884,

Dimensions of holotypc (right valve). — Length 19.6 mm, height

14.4 mm, convexity 6.4 mm.
Type locality. — Me\a]o River area: KR 11862.
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A. placata is abundant in the type region. The sculptural

discrepancy in the two valves is not pronounced. The postero-ven-

tral production is less accentuated in immature specimens.

The Recent West Coast A. adamsi Olsson (1961, p. 90, pi. 6,

figs. 7, 7a, 7b) has the same general appearance as A. placata but

seems to be an Anadara s. sir.. Moreover A. adamsi has a radial

depression in front of the posterior umbonal ridge.

Occurrence. — Melziio River area: EL 1810, Hutch, 47, Hutch

51, KR 11862, K 9902, K 9903, K 9797, K 9817, RR 290, PJ 285,

uses 18399, uses 18634, USGS 21178.

Genus LUNARCA Gray

Gray, 1857, Ann. Mag. Nat. Hist., ser. 2, vol. 19, p. 372.

Type species (by monotypy) , Area costata Gray =r A. pexata

Say ^=. A. campechiensis Gmelin r= A. ovalis Bruguiere.

As pointed out by Reinhart (1943, p. 75) , Bird (1965, p. 32)

,

and others the name Argina Gray is preoccupied by Argina Hueb-

ner (Lepidoptera) . According to Sherborn and Prout (1912, p.

179) Huebner's work "Verzeichniss bekannter Schmetterlinge" was

issued in several parts, and the page (p. 167) on which Argina is

described, probably appeared in 1822. As the type species of

Lunarca, A. costata, is believed to be an abnormal form of the type

species of Argina Gray, A. pexata Say (1822, p. 268) (type species

by subsequent designation, Stoliczka, 1871, Palaeont. Indica, vol. 3,

p. 339) , the latter genus is a synonym of Lunarca.

McLean (1951, p. 17) proposed Arginarca (type species by

original designation, A. carnpechiensis Gmelin r= A. pexata Say)

as a substitute name for Argina Gray. Because A. carnpechiensis

and A. pexata are synonyms, Arginarca is a synonym of Lunarca as

well. Moreover A. carnpechiensis Gmelin (Systema Naturae, vol. 1,

pt. 6, p. 3312, 1791) is a synonym of A. ovalis Bruguiere (Encycl.

Meth., vol. 1, pt. 1, p. 110, 1789)

.

Lunarca billingsiana (Maury) PI. 16, figs. 4-7; PI. 17, figs. 1-4

1867. Area pexata Say, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, p. 164; reprint,

Harris, 1921, Bull. .\mer. Paleont., vol. 8, No. 35, p. 43 (cited from
Matura).

1912. Area (Argina) billingsiana Maury, Acad. Nat. Sci. Philadelphia, Jour.,
ser. 2, vol. 15, p. 45, pi. 8, figs. 2, 3.

1912. Area (Argina) brightonensis Maury, ibidem, p. 46, pi. 8, figs. 4, 5, 6.

1925. Seapharea (Argina) brightonensis Maury, Maury, Bull. Amer. Paleont.,

vol. 10, No. 42, p. 76, pi. 7, fig. 7.
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1925. Scapharca (Argina) billingsiana Maury, Maury, ibidem, p. 76, pi. 6, fi;j;. 2.

1925. Argina billingsiana maturensis Maury, ibidem, p. 78, pi. 5, fig. 3, pi. G.

figs. 9, 11.

Shell of medium size, inequilateral, elongate. Umbos strongly

prosogyrate, broad, low. Anterior and posterior margins regularly

rounded, ventral margin oblique to hinge. Ribs 30 to 35 with fine

medial grooves on central part of left valve. Ribs of right valve

usually somewhat narrower than those of left valve. Interspaces nar-

rower than ribs, and crossed by fine growth lines. Cardinal area

narrow, situated behind the beaks. Anterior set of teeth consists

of about seven irregular and partly broken teeth; posterior set with

about 35 teeth. Inner margin strongly fluted.

Lectotype of A. billingsiana (herewith selected). — QoxxxqW Uni-

versity, Paleont. Museum, No. 38297: left valve.

Dimensions of lectotype of A. billingsiajia. — hength 31.3 mm,
height 22.7 mm.

Type locality of A. billingsiana. — Along shore, 700 feet east

of Brighton pier, SW Trinidad.

Lectotype of A. brightonensis (herewith selected). — CoxneW

University, Paleont. Museum, No. 38295: left valve.

Diynensions of lectotype of A. brightonensis. — Length 24.7 mm,
height 19.5 mm.

Type locality of A. brightcjnensis. — Wong shore, 700 feet east

of Brighton pier, SW Trinidad.

Lectotype of A. billingsiana maturensis (hereivith selected).—

Paleont. Research Inst., Ithaca, N.Y., No. 804: right valve. Speci-

men figured by Maury (1925, pi. 6, fig. 9) .

Dimensions of lectotype of A. billingsiana maturensis. — Length

31.3 mm, height 22.2 mm, convexity 9.3 mm.
Type locality of A. billingsiana maturensis. -"Slntuia, Trini-

dad.

Maury (1912) described a number of species of Lunarca from

Trinidad. The two Recent species, L. scJiultzana and L. pariaeyisis

are the same as L. ovalis (Bruguiere) . The three fossil forms listed

in the above synonymy represent one species. The differences in-

dicated by Maury fall within the variability. The pronounced

postero-dorsal angulation is not typical for specimens from Matura

but for immature shells in general, although not throughout. Speci-
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mens from Matura are not less inflated, their umbos are not lower,

and the number of ribs is about the same as in L. billingsiana.

L. billingsiana is well separated from the Recent L. ovalis

(Bruguiere) by its more elongate form. Recent specimens from

Puerto Mexico at hand are almost as high as long, and they rarely

reach the number of 30 ribs. Recent shells from Trinidad are some-

what more elongate than those from Puerto Mexico, but clearly less

than A. billingsiana. According to McLean (1951, pp. 17-18) the

Recent species has a considerable variability as to shape and number
of ribs, but no geogiaphical correlation seems possible.

Occurrence. -?o\nt Courbaril: K 1429, K 8399, RR 120, PJ
212, USGS 10991, USGS 20432, USGS 20433, USGS 20434, USGS
21778. Matura Bay: JS 67, RR 230, PJ 302, USGS 18204, USGS
19860.

Distribution. — Courbaril beds of Upper Morne I'Enfer Fm.,

Matma shell bed.

Genus NOETIA Gray

Gray, 1857, Ann. Mag. Nat. Hist., ser. 2, vol. 19. p. 371.

Type species (by monotypy) , Noetia triangularis Gray (nr

Area reversa G. B. Sowerby I)

.

Subgenus NOETIA s. str.

Noetia (Noetia) sheldoniana (Maury) PI. 17, figs. 5-8; PI. 18, figs. 1, 2

1912. Area (Noetia) sheldoniana Maury, Acad. Nat. Sci. Philadelphia, Jour.,

ser. 2, vol. 15, p. 43, pi. 8, figs. 10, 11.

1925. Noetia sheldoniana Maurv, Maury, Bull. Amer. Paleont., vol. 10, No. 42,

p. 39, pi. 8, fig. 11.

1938. Noetia sheldoniana Maurv, MacNeil, U. S. Geol. Sur., Prof. Paper 189-A,

p. 37, pi. 6, figs. 18, 19.

Ho /o iy^e. — Cornell University, Paleont. Museinn, Ithaca,

N.Y., No. 38296.

Type locality. — Along shore, 1000 feet west of Brighton pier,

Trinidad.

N. sheldonia7ia was described and compared in detail by Mac-

Neil (1938) . Its type locality, lying northwest of the Pitch Lake,

has disappeared but was part of the Courbaril beds of the Upper
Morne I'Enfer Formation. Specimens from the type locality of the

Courbaril beds and from the Melajo River area exactly fit the

descriptions and the several figures of the holotype of N.

sheldoniana.
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The material from Matura is assigned to N. sheldoniana as

well, although the specimens are not typical. Matura shells reach

a much larger size, the posterior margin is less steep and more pro-

duced postero-ventrally, and there are only 34 to 36 ribs instead of

38. Immature specimens from Matura, however, have the same

shape as typical N. sheldoniana. The larger size, the more produced

postero-ventral extremity, and the lower number of ribs seem to

represent a development toward the Recent Pacific Coast N. reversa

(G. B. Sowerby I) (1833-1834, p. 20, 1833; Olsson, 1961, p. 101,

pi. 10, figs. 1, la, lb) . But A'^. reversa has a straighter posterior

margin, and the beaks are situated more posteriorly.

Occurrence. -M&\2i]o River area: Hutch 51, K 9813, PJ 285,

USGS 18399, uses 21178. Point Courbaril: K 1429, USGS 10991,

uses 20433, USGS 20434. Matura Bay: JS 67, RR 230, USGS
19860.

Distribution. — Melajo Clay Member of Springvale Fm., Cour-

baril beds of Upper Morne 1 Enfer Fm., Matura shell bed.

Subgenus EONTIA MacNeil

MacNeil, 1938, U.S. Geol. Sur., Prof. Paper 189-A, p. 11.

Type species (by original designation) , Area ponderosa Say.

Noetia (Eontia) centrota (Guppy) PI. 18, figs. 3-6

1867. Area centrota Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, p. 175; reprint

Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 54.

1873. Not Area eentrota Guppy, Guppy, Proc. Sci. Assoc. Trinidad, vol. 2, p
92, pi. 3, figs. 4a, 4b; reprint, Harris, 1921, Bull. .\mer. Paleont., vol. 8

No. 35, p. 75, pi. 1, figs. 4a, 4b.

1874. Area centrota Guppy, Guppy, Geol. Mag., new ser., decade 2, vol. 1, p
443 (part), pi. 18, fig. 23

1875. Not Aica centrota Guppy, Guppy, Ann. Mag. Nat. Hist., ser. 4, vol. 15

p. 51, pi. 7, figs. 4a, 4b.

1925. Noetia centrota Guppy, Maurv, Bull. Amer. Paleont., vol. 10, No. 42

p. 38, pi. 8, figs. 10, 12.

1938. Eontia centrota (Guppy), MacNeil, U.S. Geol. Sur., Prof. Paper 189-A

p. 12, pi. 1, figs. 11, 12. Lectotype figured.

1942. Eontia eentrota (Guppy), Rutsch, Verb. Naturf. Ges. Basel, vol. 54, p. 110

Lectotype. - USNM 496508.

Type locality. — Matura, Trinidad.

This species is abundant at its type locality. Its outline shows

a considerable variability concerning the steepness of the posterior

margin. Some specimens are unusually strongly produced postero-

ventrally (see PI. 18, figs. 3, 4).
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N. centrota tends to be larger than the Recent Caribbean K.

bisxilcata (Lamarck) , and usually it has more ribs. In A^ bisulcata

the ventral margin is less oblique to the hinge, although there are

exceptions. Further comparisons have been given by MacNeil

(1938, pp. 12, 13).

Miocene representatives of A'', centrota are rare as stated by

several authors. They differ from Matura specimens only by their

smaller size but are indistinguishable from immature A", centrota.

Except at Matura Bay A^ centrota occurs in Trinidad in the

Gransaull Clay Member, the Savaneta Glauconitic Sandstone Mem-
ber, the Melajo Clay Member (all Springvale Formation) , and in

the Coiubaril beds of the Upper Morne I'Enfer Formation. A form

closely related to A^ centrota has been recorded from the upper

middle Miocene of Venezuela (Jung, 1965, p. 436, pi. 53, figs. 8, 9)

.

Occurrence.-Melsijo River area: KR 11862, PJ 285, USGS
18399. Point Courbaril: K 1429, K 8399, PJ 212, USGS 20432, USGS
20433, USGS 20434, USGS 21778. Matura Bay: K 10924, JS 67, RR
230, PJ 302, USGS 18204, USGS 19860.

Distribution. —SpringYiile Fm., Courbaril beds of Upper

Morne I'Enfer Fm., Matura sliell bed.

Family GLYCYMERIDAE

Genus GLYCYMERIS da Costa

Da Costa, 1778, Historia Naturalis Testaceoium Btittanniae, or the British

Conchology, p. 168.

Type species (by tautonymy) , Glycymeris orbicularis da Costa

(m Area glycymeris Linne)

.

Subgenus GLYCYMERIS s. str.

Glycymeris (Glycymeris) cf. undata (Linne) PI. 18, figs. 7, 8

A number of small and probably immature specimens from

Matura have somewhat opisthogyrate beaks, but the ligament is

amphidetic. Valves slightly inequilateral. Sculpture consists of

numerous radials which are low and broad ventrally. With in-

creasing age they carry superimposed radial threads. Fine concen-

tric threads are developed.

The material is too poor, and the specimens are too much
rolled to make a definite determination possible.

Occurrence. -]S 67, RR 230, PJ 302, USGS 18204, USGS
19860.
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Genus TUCETONA Iredale

Iredale, 1931, Records of the Australian Museum, vol. 18, No. 4, p. 202.

Type species (by original designation) , Pectuncuhis flabcllatiis

Tennison-Woods.

Tucetona cf. pectinata (Gmelin)

There is a single, small fragment from Matura. It sho^vs an

erect, centrally placed umbo and an amphidetic ligament. Tlie

sculpture consists of 27 .single, rounded ribs which are well separated

by their interspaces. Ventral margin not preserved.

Occurrence. — PJ 302.

Family MYTILIDAE

Genus BRACHYDONTES Swainson

Swainson, 1840, Treatise on Malacology, p. 384.

Type species (by monotypy) , Modiola sulcata Lamarck.

Subgenus BRACHYDONTES s. sir.

Brachydontes (Brachydontes) species PI. 18, figs. 9, 10

The material from Matura is too poor and rolled to point out

affinities to known species. It consists of a few fragments mostly

having the umbonal region and the hinge preserved, but none is

complete to show the entire outline.

The material from Point Courbaril is also poor, but more de-

tails are preserved. The beaks are subterminal, the hinge consists of

three teeth, and the antero-dorsal margin is strongly crenulated.

The antero-ventral margin may be somewhat concave. The sculp-

tme consists of prominent radial ribs. Their number is increased

by dichotomy and intercalation or intercalation. Concentric sculp-

ture of fine threads, which cross the radials, give them a beaded

appearance.

The specimens from Matura and Point Courbaril may repre-

sent the same species. They all have a strongly accentuated umbonal
ridge and a steep ventral margin.

The umbonal ridge is less pronounced in B. guppyi (Dall)

[1890-1903 (1898), p. 794, pi. 35, fig. 16; Woodring, 1925, p. 85,

pi. 10, figs. 10-12] from Bowden, Jamaica, and in B. venustus Ols-

son and Harbison (1953, p. 62, pi. 8, fig. 12) from the Pliocene of
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St. Petersburg, Florida. B. gitppyi has a more produced postero-

dorsal extremity.

The material studied, although smaller, most closely resembles

the Recent B. exustus (Linne) (Systema Naturae, ed. 10, p. 705,

1758) . This species has practically the same sculpture, also a steep

ventral margin, and a sharp umbonal ridge.

Occurrence. -"Poini Courbaril: K 12255, PJ 212, USGS 20432,

USGS 20432a, USGS 20433, USGS 20434. Matura Bay: K 10924,

JS €7, RR 230, PJ 302, USGS 18204, USGS 19860.

Genus MODIOLUS Lamarck

Lamarck, 1799, Mem. Soc. Hist. Nat. Paris, p. 87.

Type species (by monotypy) , Mytilus modiolus Linne.

According to Opinion 325 (Opinions and Declarations ren-

dered by the International Comm. Zool. Nomenclature, vol. 9, pt.

16, pp. 251-266, 1955) Modiolus Lamarck is a nomen conservandiim,

and Vohella Scopoli, 1777, is suppressed.

Modiolus cf. americanus (Leach)
There is a single, incomplete left valve from Matura which

might be conspecific with M. americanus (Leach) (Zool. Misc.,

vol. 2, p. 32, pi. 72, fig. 1, 1815). The position of the beak, the

liarament, and the anterior curvatiue are the same as in the Recent

species. According to the only sculptural element, the growth lines,

the general outline is the same as well. The Matura shell, however,

has a thicker and heavier shell than all the Recent specimens at

hand. The greatest length of the Matura fragment measures 36 mm.
Occurrence. — RR 230.

Family PINNIDAE

Genus ATRINA Gray

Gray, 1842, Synopsis of the contents of the British Museum, ed. 44, p. 83.

Type species (by subsequent designation, Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 199), Pinna nigra Dillwyn (z=z Pinna

vexillum Born)

.

Atrina species

This genus is represented from the Melajo Clay by a few poor

fragments of the anterior portion of the shell. There is no longi-

tudinal sulcus. The observable sculpture consists of longitudinal

ribs dorsally and oblique waves ventrally.

Occurrence. — PJ 285.
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Family PLICATULIDAE

Genus PLICATULA Lamarck

Lamarck, 1801, Systeme des animaux sans vertebres, p. 132.

Type species (by nionotypy) , PUcatula gibbosa Lamarck.

As already stated by Ball [1890-1903 (1898), p. 761], P. gib-

bosa was the only species mentioned by Lamarck when he described

the genus. Thus Plica tula is monotypic.

Plicatula gibbosa Lamarck PI. 19, figs. 1, 2

1801. Plicatula gibbosa Lamarck, Systeme des animaux sans vertebres, p. 132.

1819. Plicatula ramosa Lamarck, Histoire naturelle des animaux sans vertebras,

vol. 6, p. 184 (gibbosa arbitrarily changed into ramosa).

1873. Plicatula vexillata Guppy, Proc. Sci. Assoc. Trinidad, vol. 2, p. 86, pi.

2, fig. 7; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p.

70.

1874. Plicatula vexillata Guppv, Guppy, Geol. Mag., new ser., decade 2, vol. 1,

p. 436, pi. 17, fig. 7.

1925. Plicatula gibbosa Lamarck, Maury, Bull. Amer. Paleont., vol. 10, No. 42,

p. 91, pi. 11, figs. 4, 5.

1964. Plicatula gibbosa Lamarck, Weisbord, Bull. Amer. Paleont., vol. 45, No.
204, p. 113, pi. 10, figs. 10-13. For further citations see this publication.

The Matura specimens of this species are indistinguishable from

Recent shells. The outline and the size of the attachment area vary

considerably. The general form is subtrigonal to subcircular.

Matura specimens are not smaller than Recent ones as they may
attain a height of 28 mm.

P. juarginata Say (1824, p. 136, pi. 9, fig. 4) and P. densata

Conrad (1843, p. 311), both North American Miocene species,

mainly differ from P. gibbosa by their coarser plications. P. guppy

i

Woodring (1925, p. 78, pi. 9, figs. 9-11) from Bowden, Jamaica,

is said to be a smaller species than P. gibbosa with more distinctly

foliaceous ribs.

Occurrejice.-]S 67, RR 230, PJ 302, USGS 18204, USGS
19860.

Distribution. — See Weisbord (1964, p. 117).

Family PECTINIDAE

Genus PECTEN Muller

Midler, 1776, Zoologiae Danicae Prodromus, ... p. 248.

Type species (by subsequent designation, Schmidt, 1818,

Versuch iiber die beste Einrichtung . . ., Gotha, pp. 67, 177),

Ostrea maxima Linne.
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Subgenus PECTEN s. str.

Pecten (Pecten) archon Maury PI. 19, figs. 3, 4

1910. Pecten crasicardo Conrad, Guppy, Agiic. Soc. Trinidad and Tobago, Soc.

Paper No. 440, p. 13; reprint, Harris, 1921, Bull. Amer. Paleont., vol.

8. No. 35, p. 155. Not of Conrad.
1925. Pecten (Pecten) archon Maury, Bull. Amer. Paleont., vol. 10, No. 42,

p. 84, pi. 16, figs. 2, 3, 5.

1938. Pecten (Pecten) archon Maury, Voices, American Museum Novitates, No.
988, p. 2.

1942. Pecten (Notovola) archon Maury, Rutsch, Verb. Naturf. Ges. Basel, vol.

54, p. 113, pi. 4, fig. 1.

Lectotype (hereivith selected). — Paleont. Research Inst., Ithaca,

N.Y., No. 798 (specimen figured by Maury, 1925, pi. 16, fig. 2)

.

Dimensions of lectotype. — Length 63.7 mm, height 53 mm (in-

complete) .

Type locality. — Springvale Quarry, Trinidad.

This species is represented from the base of the Melajo Chiy

by one right and several left valves. They are indistinguishable

from topotypes. Rutsch (1942, p. 114) compared P. archon with

related species.

P. arclion has been assigned by Rutsch to the subgenus Noto-

vola Finlay (1926, p. 451), type species, Pecten novaezelandiae

Reeve. Notovola, however, is considered as a synonym of Pecten

s. str. by Fleming (1957, p. 18) . In Euvola Dall [1890-1903 (1898)

,

p. 694] , type species, Ostrea ziczac Linne, the radial sculpture is

much weaker and the interspaces of the ribs reduced to grooves,

whereas Pecten maximiis (the type species of Pecten) has strong

radial sculpture. On the other hand P. arclion lacks secondary rib-

lets on the primary radials and their interspaces, which are typical

in P. maximus. It has only a medial groove on the radials near the

ventral margin of adult specimens, which approaches it again in P.

ziczac.

Occurrence. -\}SG?> 18411, USGS 18634.

Distribution. — Savaneta Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm..

Genus AEQUIPECTEN Fischer

Fiscber, 1886, Manuel de Concbyliologie, p. 944.

Type species (by monotypy) , Chlamys opercularis (Linne)

.
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Subgenus PLAGIOCTENIUM Dall

Dall, 1898, Wagner Free Inst. Sci. Philadelphia, Trans., vol. 3, pi. J, p. (ifXi.

Type species (by original designation) , Pecten ventricosus

G. B. Sowerby II (= Pecten circularis Sowerby) .

Aequipecten (Plagioctenium) cf. gibbus (Linne) PI. 19, figs. 5, 6

A few valves from Matura belong to the group of Pecten gibbus.

The number of subspecific and varietal names of P. gibbus is so

high that no attempt is made to compare them as this would be

possible only with large series of topotypes. The Matura specimens

have 20 ribs. Their concentric sculpture is inconspicuous due to

washing. They mainly differ from Recent specimens by their nar-

rower and more slender umbones and by the deeper concavity be-

low the posterior auricle.

Maury (1925, p. 86, pi. 14, fig. 2, pi. 16, fig. 1) referred her

shells from Matura without hesitation to A. gibbus stating that

Pecteyi nncleus Born, cited by Guppy from Matura, probably repre-

sents this species.

According to Mansfield (1936, p. 182) A. gibbus ranges from

Pliocene to Recent. Dall [1890-1903 (1898), p.745] and Gardner

[1943-1948 (1943) , p. 31, pi. 5, fig. 3] reported A. gibbus from the

Miocene of Virginia and North Carolina.

Occurrence. -]S 67, RR 230, USGS 18204, USGS 19860.

Aequipecten (Plagioctenium) demiurgus (Dall) PI. 20, figs. 1, 2

1866. Pecten com pari lis Tuomey and Holmes, Guppy, Quart. Jour. Geol. Soc.

London, vol. 22, p. 576. Not of Tuomey and Holmes, 1857.

1867. Pecten comparilis Tuomey and Holmes, Guppy, Proc. Sci. Assoc. Trini-

dad, pt. 3, p. 164; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8,

No. 35, p. 43. Not of Tuomey and Holmes, 1857.

1874. Pecten comparilis Tuomey and Holmes, Guppy, Geol. Mag., new ser.,

decade 2, vol. 1, p. 443. Not of Tuomey and Holmes, 1857.

1898. Pecten (Plagioctenium) demiurgus Dall, 'W^agner Free Inst. Sci. Phila-

delphia, Trans., vol. 3, pt. 4, p. 718, pi. 26, fig. 3.

1910. Pecten inaequalis Sowerby, Guppy, Agric. Soc. Trinidad and Tobago,
Soc. Paper No. 440, pp. 7, 12; reprint, Harris, 1921, Bull. Amer. Paleont.,

vol. 8, No. 35, pp. 150, 155. Not of G. B. Sowerby I, 1850.

1925. Pecten (Plagioctenium) demiurgus Dall, Maury, Bull. Amer. Paleont.,

vol. 10, No. 42, p. 85, pi. 14, fig. 5, pi. 16, fig. 6.

1926. Pecten demiurgus Dall, Harris i)i Waring, Johns Hopkins Univ. Studies

in Geology, No. 7, p. 109, pi. 20, figs. 3, 4.

1938. Chlamys (Plagioctenium) reedsi ^'okes, American Museum Novitates, No.
988, p. 10, fig. 7.

1942. Chlamys (Plagioctenium) gibbus demiurgus (Dall) , Rutsch, Verb. Naturf.

Ges. Basel, vol. 54, p. 112, pi. 3, fig. 5.



346 Bulletin 247

Holotype. - USNM 1 1 5527.

Type locality. — Savanetta, Trinidad (Dall) . This locality is

near Philippine Estate, west of Gran Couva, Trinidad.

This species is abundant at the base of the Melajo Clay. The
specimens agree with topotypes of A. demiurgus.

Rutsch is probably correct in suggesting that the species

described from the Pliocene of Venezuela as Pecten circiilaris caii-

caniis by Hodson and Hodson {in Hodson, Hodson, and Harris,

1927, p. 27, pi. 15, figs. 1,8) is the same as A. demiurgus.

Occurrence. -^^ 291, USGS, 18411, USGS 18634.

Distribution. — 'M^xoctnt of Colmnbia (Anderson, 1929, p.

155)? Upper Miocene Springvale Fm. of Trinidad. Pliocene of

Lower California (Grant and Gale, 1931, p. 220) ?

Aequipecten (Plagioctenium) maturensis (Maury) PI. 20, figs. 3, 4

1925. Pecten maturensis Maurv, Bull. Anier. Paleont., vol. 10, No. 42,

p. 89, pi. 14, figs. 3. 4.

Shell of medium size, subcircular, subequivalve. Both valves

flat. Sculptine consists of about 16 smooth radials which are crossed

by fine growth lines. The ribs of the left valve tend to be nar-

rower and more elevated with correspondingly broader interspaces,

whereas those of the right valve are low and rounded. Right an-

terior auricle produced, sculptured by five to seven radial threads.

Inner margin below it with four denticles.

Lectotype (herewith selected). — Paleont. Research Inst., Ithaca,

N.Y., No. 900 (specimen figured by Maury, 1925, pi. 14, fig. 3)

.

Dimensions of lectotype. — Length 33.5 mm, height 30.8 mm.
Type locality. — Matura, Trinidad.

This species is common at Matura, and the material is usually

well preserved. The concentric sculpture is mostly inconspicuous

due to washing.

A. thompsoni (Maury) (1917, p. 188, pi. 34, figs. 9, 10) from

the Gurabo Formation of the Dominican Republic is also a flat-

valved species with the same number of ribs but is smaller, and its

ribs are narrower. A. nelsoni (Olsson) (1932, p. 82, pi. 5, figs. 3, 6)

from the Tumbes Formation of northern Peru is similar and seems

to differ from A. maturensis only by its larger size. The same seems

to be true for the Venezuelan Neogene A. coderensis (Harris) (m
Hodson, Hodson, and Harris, 1927, p. 34, pi. 18, figs. 2, 4, 5).
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Occurrence. -]S 67, RR 230, PJ 302, USGS 18204, USGS
19860.

Distribution. — Known from type locality only.

Aequipecten (Plagioctenium) cf. maturensis (Maury)

A few small, complete valves and a number of fragments of

large specimens from the Melajo Clay are closely related to A.

maturensis. But the material is inadequate for full description.

Occurrence. -Uuich 47, Hutch 51, K 9816, K 9817, K 9903,

PJ 285, USGS 18399, USGS 21178.

Aequipecten (Plagioctenium) rutamensis, n. sp. PI. 20, figs. 5, 6

Shell small. Valves flat to little inflated. Sculpture consists of

16 to 17 highly elevated, flat-topped or rounded ribs. Interspaces

with secondary riblets on ventral half which appear somewhat

earlier anteriorly. Unwashed specimens show fine, somewhat im-

bricated concentrics which are more conspicuous in the interspaces.

Auricles unequal, sculptured by a few radials. Right anterior ear

produced, with a deep notch. Inner margin below it with three to

four denticles. Crura inconspicuous.

Ho/o<)'p^. — Natural History Museum Basel, No. G 12961.

Dimensions of holotype (right valve). — Length 14.7 mm, height

14.5 mm.
Type locality. — Matura, Trinidad.

This species is represented by more than 30 specimens. No com-

parable form has been found.

Occurrence. -]S 67, RR 230, PJ 302, USGS 18204, USGS
19860.

Aequipecten (Plagioctenium) species

A number of specimens from the Courbaril beds seem to be

intermediate between A. maturensis (Maury) and A. rutamensis,

n. sp. Some valves have distant, rounded ribs like A. maturensis.

Others have highly elevated ribs like A. ruta?nensis, n. sp., but they

lack secondary riblets and have stronger concentric threads.

Occurrence. -K 1429, PJ 212, USGS 10991, USGS 20432, USGS
20434.

Genus CYCLOPECTEN Verrill

Verrill, 1897, Conn. Acad. Arts and Sci., Trans., vol. 10, art. 2, p. 70.
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Type species (by subsequent designation, Suter, 1913, Manual
of the New Zealand Mollusca, p. 880) , Pccten pustulo.siis Verrill.

Cyclopecten species Pi. 20, figs. 7, 8

A single, right valve measuring 3 mm in length and 2.8 mm in

height from the Melajo Clay is at hand. Shell almost circular. The
anterior auricle is larger leaving a small notch. It carries a fine

radial thread. Prodissoconch white. Entire surface of shell smooth

except a few inconspicuous, concentric, sculptural elements in the

young stage. Near the antero-dorsal margin there is an luipro-

nounced umbonal ridge. Inner surface and margin entirely smooth.

No ctenolium.

There are several similar Miocene species which should be com-

pared by means of topotypes. Numerous topotypes of C. giippyi

(Ball) [1890-1903 (1898) , p. 718, pi. 34, figs. 12, 13] from Bowden,

Jamaica, are at hand. This species reaches a much larger size than

the Melajo specimen, and it is proportionately higher. C. aotus

(Olsson) (1922, p. 204, pi. 18, figs. 17, 18) and C. oligolepis (Brown

and Pilsbry) (1913a, p. 512, text fig. 5) from the Gatun Formation

of Costa Rica, and the Panama Canal Zone, respectively, have about

the same dimensions. C. dejuniak (Gardner) [1926-1950 (1926),

p. 49, jdI. 12, figs. 10-12] from the Shoal River Formation of Florida

is also almost smooth. However, more material from the Melajo

Clay is needed to allow reliable comparisons.

Occurrence. — K 9817.

Family OSTREIDAE

Some poor, indeterminable fragments and small specimens

which may belong to different ostreid genera occur in the Melajo

Clay.

Genus OSTREA Linne

Linne, 1758, Systenia Naturae, ed. 10, p. 696.

Type species (by subsequent designation, Schmidt, 1818,

Versuch iiber die beste Einrichtung . . ., Gotha, pp. 69, 177) , Ostrea

edulis Linne. (Not seen) . Fide Gardner [1943-1948 (1943) , p. 41].

Ostrea species

An Ostrea s. str. is represented from Point Courbaril by some

large fragments. The general outline is broadly elongate to sub-
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circular. Valves flat. Sculpture consists ol concentric markings only.

Lateral margins near the beak with some distant denticles. Muscle

scar large, pear-shaped, situated on lower half.

Occurre7ice.-K 8399, PJ 212, USGS 21778.

Genus CRASSOSTREA Sacco

Sacco, 1897, I Molluschi dei terreni lerziarii del Piemonte e del la Liguria,

pt. 23, p. 15.

Type species (by original designation) , Ostrea virginica

Gmelin.

Crassostrea of. virginica (Gmelin) PI. 21, fig. 7

Some fragments from Matura and Point Courbaril may belong

to C. virginica. A strongly elongate specimen from Matura is

figured.

Occurrence. -Foim Courbaril: USGS 20434. Matura Bay: RR
230, USGS 19860.

Genus LOPHA Roding

Roding, 1798, in Museum Boltenianum, p. 168.

Type species (by subsequent designation, Dall, 1898, Wagner

Free Inst. Sci, Philadelphia, Trans., vol. 3, pt. 4, p. 672) , Mytihis

cristagaUi Linne.

Stenzel (1947, p. 177) considered LopJia as a synonym of Alec-

hyonia. According to the now valid International Code of Zoologi-

cal Nomenclature [art. 12, art. 16 (a) (v) , 1961] the contrary is

the case, i.e. Alectryonia is a synonym of Lopha both having the

same type species. Roding's citation of O. cristagaUi (which is an

available specific name) constitutes an indication.

Lopha messor (Maury) PI. 21, fig. 5

?1922. Ostrea megodou Hanley, Olsson, Bull. Amer. Paleont., vol. 9, No. 39,

p. 195, pi. 18, fig. 1.

1925. Ostrea messor Maury, Bull. Amer. Paleont., vol. 10, No. 42, p, 81, pi.

10, figs. 3, 4.

1942. Ostrea (Lopha) messor Maury, Rutsch, \'erh. Naturf. Ges. Basel, vol. 54,

p. 101.

Holotype. — Paleont. Research Inst., Ithaca, N.Y., No. 962.

Type locality. — Springvale Quarry, Trinidad.

This species is represented by a single fully grown valve from

the lower part of the Melajo Clay. It has five sharp plications and
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some inconspicuous denticles on the lateral margin near the beak.

The curving growth seems to be typical. The specimen agrees with

material from the type area of the Springvale Formation.

The Recent West Coast L. megodon (Hanley) (1845b, p. 106)

is a larger species, and its plications are less sharp according to

Olsson's figures (1961, pi. 23, figs. 3, 3a). L. paramegodon (Wood-

ring) (1925, p. 60, pi. 6, figs. 12-14) from Bowden, Jamaica, has

even less accentuated plications.

Occurrence. — Hutch 51.

Distribution. — SiiXd^neiTi Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad. Gatun

Fm. of Costa Rica?

Family ANOMIIDAE

Genus ANOMIA Linne

Linne, 1758, S) sterna Naturae, ed. 10, p. 700.

Type species (by subsequent designation. Gray, 1847, Zool. Soc

London, Proc, pt. 15, p. 201) Anomia cphippium Linne.

Anomia simplex d'Orbigny Pi. 21, fig. 6

1842. Anomia simplex d'Orbigny in La Sagia, Histoire phvsiquc, politique et

naturelle de I'lle de Cuba'. Atlas, pi. 28, figs. 31-33.

184.5. Anomia simplex d'Orbigny in La Sagia, Historia fisica, poiitica y natural

de la Isla de Cuba. Segunda parte. Historia natural, vol. 5, iMoluscos, p.

371.

1922. Anomia simplex d'Orbigny, Olsson, Bull, .\nier. Paleont., \ol. 9, Xo. 39,'

p. 209, pi. 21. fig. 6.

1925. Ariomia simplex d'Orbigny, Mamv, Bull. .Amer. Paleont., vol. 10, No.
42, p. 92, pi. 12, fig. 8.

1932. Anomia simplex d'Orbigny, Mansfield, Florida Slate Geol. Sin., Bull.

No. 8, p. 67, pi. 13, fig. 2.

1938. Anomia simplex d'Orbigny, \okes, Amer. Museum No\itates, No. 988,

p. 11.

1942. Anomia aff. simplex d'Orbignv, Rutsch, Verb. Naturf. Ges. Basel, vol.

54, p. 101.

1951. Anomia simplex d'Orbigny, McLean, New York .Acad. Sci.. Sci. Sur.

Porto Rico Virgin Islands. \ol. 17, pt. 1, p. 37, pi. 8, fig. 2.

1953. Anomia simplex d'Orbigny. Olsson and Harbison, Acad. Nat. Sci. Phila-

delphia. .Mon., No. 8. p. 61.

1954. Anomia simplex d'Orbigny, Abbott, .American Seashells, p. 372, pi. 35 k.

1961. Anomia simplex d'Orbigny. ^Varmke and Abbott, Caribbean Seashells,

p. 172, pi. 34 h.

This species is represented by left valves only. The shells from

Matura are small (16-18 mm in height) and not abundant. The
shell from Matura fioured bv Maiuv measures 26 mm in height.
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A specimen clearly showing the three muscular impressions is

figured.

Matura shells closely resemble the form described as A. indecisa

Ball [1890-1903 (1898), p. 783; Woodring, 1925, p. 84, pi. 10. figs.

6-9] from Bowden, Jamaica. Outline, size, and position of the

muscle scars are the same. Size and position of the scars, however,

are variable. The two lower scars may be almost as large as the

upper one, and the distances between them are not constant. A case,

where the position of the scars is inverted, occurs in the Melajo

Clay: the large scar is situated below tiie two smaller scars.

Specimens from the Courbaril beds are larger than those from

Matura (about 25 mm in length) . But tlie largest shells occin^ in

the Melajo Clay. An incomplete sj^ecimen measures more than 50

mm in height and over 60 mm in length.

Rutsch (1942, p. 101) listed A. aff. simplex from the type area

of the Springvale Formation. In a private report he separated the

Springvale form from the Recent species because of its larger size

and thicker shell. Melajo specimens of the same size as Recent ones

have about the same thickness of the shell.

Occurrence. — Me\^]o River area: Hutch 47, Hutch 51. KR
11862, K 9813, K 9817, K 9903, PJ 285, USGS 18399, USGS 18634,

USGS 21178. Point Courbaril: K 1429, PJ 212, USGS 10991, USGS
20432, USGS 20433, USGS 20434, USGS 21778. Matura Bay: RR
230, USGS 18204.

Distribution. — Miocene to Recent.

Family CRASSATELLIDAE

Genus EUCRASSATELLA Iredale

Iredale, 1924, Linnean Soc. New South AValcs, Pioc, vol. 49, p. 202.

Type sjDCcies (by original designation) , Crassatella kingicola

Lamarck.

Eucrassatella trinitaria (Maury) PI. 21, figs. 1-4

71911. Crasatela [sic] meliim Conrad, Guppy, Agric. Soc. Trinidad and Tobago,
Soc. Paper No. 454, p. 5; not p. 8: rr E. montserratensis (Maury); re-

print, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 161; not p.

164.

1925. Crassatellites (Scambula) trinitarius Maurv, Bull. Amer. Paleont., vol. 10,

No. 42, p. 175, pi. 31, figs. 1, 7.

1942. Eucrassatella trinitaria (Maurv), Rutsch, A'erh. Naturf. Ges. Basel, vol.

54, p. 102.
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Shell of medium size, elongate, moderately inflated. Umbones
flattened. Beaks weakly prosogyrate. Lunule and escutcheon de-

pressed. Anterior end rounded, posterior end produced. Adult speci-

mens with two feeble posterior umbonal ridges. Sculpture consists

of about seven wavelike concentric ridges near the beaks, ventrally

of fine concentrics. Hinge of both valves with two cardinals. The
right posterior, the left anterior, and the anterior side of the left

posterior have lateral crenulations. Left hinge with an anterior

and a posterior lateral tooth. Right hinge not sufficiently pre-

served. Muscle scars deep. Pallial line simple. Ventral margin

smooth.

Lectotype (herewith selected). — V:\\eoni. Research Inst., Ithaca,

N.Y., No. 998 (specimen figured by Maury, 1925, pi. 31, fig. 7)

.

Dimensions of lectotype. — Length 52.2 mm, height 32.4 mm,
convexity (both valves) 17.3 mm.

Type locality. — Springvale Quarry, Trinidad.

This species is well represented from the Melajo Clay. E.

trinitaria is easily distinguished from E. montserratensis (Maury)

(1925, p. 176, pi. 31, fig. 3) , with which it is associated at its type

locality, by its more elongate shape. E. montserratensis has less and

coarser concentric ridges on the umbones and is more inflated.

E. vencznelana (F. Hodson) {in Hodson, Hodson, and Harris,

1927, p. 45, pi. 28, figs. 2, 6, 9) from the middle Miocene of Falcon.

Venezuela, is a proportionately shorter, higher, and more inflated

species.

Occurrence. -Hmd\ 51, K 9902, USGS 18411, USGS 18634.

Distribution. — Savnneta. Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Genus CRASSINELLA Guppy

Guppy, 1874, Geol. Mag., new ser., decade 2, vol. 1, p. 442.

Type species (by monotypy) , Crassatella martinicensis

d'Orbigny.

Crassineila martinicensis (d'Orbigny) PI. 22, figs. 1, 2

1842. Crassatella martinicensis d'Orbigny in La Sagi^a, Histoire physique, poli-

tique et natuielle de I'lle de Cuba. Atlas, pi. 27, figs. 21-23.

1845. Crassatella martinicensis d'Orbigny, in La Sagia, Historia fisica, politica

y natural de la Isla de Cuba. Segunda parte, vol. 5, Moluscos, p. 325.

1864. Astarte (Goiildia) martinicensis d'Orbigny, Guppy, Trans. Sci. Assoc.



Trimdad Miocene-Pliocene Mollusks: Jung 353

Trinidad for 1864, p. 36; reprint, Harris, 1921, Bull. Amer. Paleont., vol.

8, No. 35, p. 16.

1867. Gouldia martinicensis d'Orbigny, Guppy, Proc. Sci. Assoc. Trinidad, pt.

3, p. 162: reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 41.

1874. Crassinella martinicensis d'Orbigny, Guppy, Geol. Mag., new ser., decade

2, vol. 1, p. 442.

1875. Crassinella martinicensis d'Orbignv, Guppy, Geol. Mag., new ser., decade

2, vol. 2, p. 42.

1925. Crassinella guadalupensis d'Orbignv. Maury, Bull. Amer. Paleont., vol.

10, No. 42, p. 177, pi. 31, figs. 4, 6.
'

1925. Crassinella martinicensis d'Orbigny, Maury, ibidem, p. 178, pi. 31, fig. 2.

?1956. Crassinella martinicensis (d'Orbignv), Parker, Amer. Assoc. Petr. Geol.,

Bull., vol. 40, No. 2, p. 329, pi. 2, figs. 12A, 12B.

1961. Crassinella martinicensis d'Orbigny, Warmke and Abbott, Caribbean
Seashells, p. 173.

Shell small. General outline trigonal, equilateral to inequi-

lateral. Valves usually higher than long. Inflation variable. Sculp-

ture consists of a varying number of concentric ridges; their de-

velopment ranges from lamellar to rounded. An inconspicuous,

shallow, radial depression near the postero-dorsal margin may be

present.

Type locality. — Martinique (Recent)

.

The separation of the two Recent species C. inartinicensis and

C. guadalupensis is based on differences of the symmetry and infla-

tion of the valves as well as on the regularity of the concentric

ridges. A number of rich samples of Recent specimens from the Gulf

of Paria, Trinidad, suggests that they represent one strongly variable

species. Many transitional forms can be found in one lot; from

equilateral to stongly inequilateral; many degrees of inflation. The
concentric ridges are mostly lamellar, but rounded ones occur as

well. Their number and the width of their interspaces are not con-

stant. If the identity of C. martinice?isis and C. guadalupensis can

be shown to be true by a study of rich topotype material, the name

martinicensis will have to be used as it has page priority. The
Recent Thetis parva C. B. Adams (1845, p. 9; Clench and Turner,

1950, p. 322, pi. 44, figs. 5, 6) from Jamaica is the same as C.

guadalupensis.

An analogue "pair of species" is known from the Pacific Coast

of America: C. pacifica (C. B. Adams) (1852, p. 499) and C. mexi-

cana Pilsbry and Lowe (1932, p. 103, pi. 14, figs. 8, 9) . The lecto-

type of C. pacifica has been figured by Turner (1956, pi. 20, figs.

3,4).
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C. viartinicensis is represented from Matura by hundreds of

specimens. They show exactly the same variabihty as the Recent

material.

The typical feature of C. dementia Pilsbry and Olsson (1941,

p. 56, pi. 12, fig. 8) from the Pliocene of western Ecuador is its

almost smooth surface near the ventral margin. Analogue specimens

can be found (although rarely) in the Recent material from the

Gulf of Paria.

Topotype material of C. guppyi (Dall) [in Guppy and Dall.

1896, p. 326, pi. 30, fig. 5) from Bowden, Jamaica, shows that this

species is longer than high, and the shallow, radial depression near

the posterior margin is frequently (but not always) developed.

Bowden specimens are difficult to separate from Matura shells. In

fact Dall [1890-1903 (1903), p. 1476] thought them to be con-

specific.

Occurrence. -K 10924, JS 67, RR 230, PJ 302, USGS 18201,

USGS 19860.

Distribution. — Recent, West Indies.

Crassinella guppyi (Dall) PI. 22, figs. 3, 4

1896. Crassatellites (Crassinella) guppyi Dall, (in Guppv and Dall), U. S. Nat.

Mus., Proc, vol. 19, p. 326, pi. 30, £ig. 5.

1903. Crassatellites (Crassinella) guppyi Dall, Dall. Wagner Free Inst. Sci. Phila-

delphia, Trans., vol. 3, pt. 6, p. 1476 (part).

1910. Crasinela gupyi (sic) Dall, Guppy, Agric. Soc. Trinidad and Tobago,
Soc. Paper No. 440, p. 7; reprint, Harris, 1921, Bull. Amer. Paleont., vol.

8, No. 35, p. 149.

?1917. Crassinella guppyi Dall, Maury, Bull. Amer. Paleont., vol. 5, No. 29,

p. 197, pi. 26, fig. 21.

?1922. Crassatellites (Crassinella) guppyi radiata Pilsbry, Acad. Nat. Sci. Phila-

delphia, Proc, vol. 73, p. 415, pi. 38, tig. 4.

1925. Crassinella guppyi Dal!, Maury, Bull. Amer. Paleont., vol. 10, No. 42, p.

177, pi. 31, fig. 5.

1925. Crassinella guppyi (Dall), Woodring, Carnegie Inst. AV'ashington, Pub.
366, p. 96, pi. 11, figs. 18-20.

1942. Crassi)iella guppyi plana Rutsch, Verh. Naturf. Ges. Basel, vol. 54, p.

115, pi. 3, figs- 6, 7.

Holotype. — Oi guppyi: USNM 107151; of guppyi radiata:

Acad. Nat. Sci. Philadelphia, No. 3994; of guppyi plana: Natural

History Museum Basel, No. G 2541.

Type locality. — Oi guppyi: Bowden, Jamaica; of guppyi

radiata: Miocene, Dominican Republic; of guppyi plana: Spring-

vale Quarry, Trinidad.
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The above synonymy is based on a rich material from ilie

Melajo Clay, numerous topotypes of C. guppyi, and the type ma-

terial of C. guppyi pinna. As stated by Woodring (1925, p. 21 1) and

Rutsch (1942, p. 115) specimens from the Savaneta Glauconitic

Sandstone Member of the Springvale Formation are flatter than

those from Bowden, and have fewer concentrics, but the Melajo

material shows a variability embracing both extremes. There are

paratyjDes of C. guppyi phuia which are mucii more inflated than the

holotype and which carry more concentrics. The separation of this

subspecies seems artificial. The variability shown by the Melajo

specimens is analogous to that of Recent shells of C. martinicensis

from the Gulf of Paria and the rich material from the Pliocene

of Matura Bay. In fact it is difficult to separate Melajo shells from

Matura specimens. The Melajo valves, like those from Bowden, tend

to be longer than high. But this separation is not satisfactory.

C. guppyi radiata from the Miocene of the Dominican Repub-

lic is tentatively placed in the synonymy of C. guppyi. Its distin-

guishing feature, the fine radial striation, can be observed on some-

what worn specimens from the Melajo Clay as well. The same can

be seen in Recent specimens of C. martinicensis.

A number of similar Miocene and Pliocene North American

and Central American species of Crassinella have been described.

Their relations should be studied with topotype material as some

of them are insufficiently figured. They include C. acuta (Dall)

[1890-1903 (1903), p. 1479, pi. 50, figs. 1, 4], C. cahuitensis Van
Winkle (1923, p. 12, pi. 2, fig. 2), C. hmulata (Conrad) (1834, p.

133), C. midiensis (Olsson) (1922, p. 213, pi. 29, fig. 11), C. pro-

iundorum Pilsbry and Harbison (1933, p. 117, pi. 4, figs. 22, 23),

and others.

Occurrence. -Ue\?i]o River area: EL 1810, KR 11862, K 9817,

K 9902, K 9903; RR 293, PJ 285, USGS 18399, USGS 21178. Point

Courbaril: RR 120 (rare).

Distribution. — Miocene, Dominican Republic ?, Bowden Fm.,

Jamaica. Savaneta Glauconitic Sandstone Member and Melajo Clay

Member, both of Springvale Fm., and Courbaril beds of Upper

Morne I'Enfer Fm., Trinidad.

Family CARDITIDAE
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Genus CARDITAMERA Conrad

Conrad, 1838, Fossils of the Medial Tertiary of the United States, p. 11.

Type species (by subsequent designation, Dall, 1903, Wagner

Free Inst. Sci. Philadelphia, Trans., vol. 3, pt. 6, p. 1408) , Cypri-

cardia arata Conrad.

Subgenus CARDITAMERA s. str.

Carditamera (Carditamera) guppyi (Dall) PI. 22, figs. 5-7

1867. Cardita minima "Sowerby", Guppy, Proc. Sci. Assoc. Trinidad, pt. 3,

p. 163; reprint, Harris. 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 42.

Not of Reiiss 1844: see Dall, 1903, p. 1413.

1874. Cardita minima Sowerbv. Guppy, Geol. Mag., new ser., decade 2, vol. 1,

p. 442. Not of Reiiss. 1844.

1903. Cardita (Carditamera) guppyi Dall. Wagner Free Inst. Sci. Philadelpiiia,

Trans., vol. 3, pt. 6, p. HI 3, pi. 56, fig. 3.

1925. Cardita (Carditamera) guppyi Dall, Maurv. Bull. Amer. Paleont.. vol. 10.

No. 42, p. 170.

Shell small, elongate. Beaks situated well anteriorly. Sculpture

consists of about 14 radials which are strongest on the posterior

innbonal ridge. Interspaces narrower, crossed by growth lines. Ribs

with transversely elongated nodes which are usually stronger and

higher on posterior half of shell. Riglit hinge with two cardinals

and a posterior lateral tooth. Anterior cardinal strong, its base ex-

tended along lower margin of hinge plate. Posterior cardinal nar-

row, inconspicuous. Left hinge with two subequal cardinals and

an anterior lateral. Socket for right posterior lateral tooth prom-

inent. Inner margin fluted, strongest postero-ventrally.

Lectotype. — IJSNM 115668 (specimen figured by Dall).

Type locality. — Matura, Trinidad.

Guppy listed this species not only from Matura, where it is

abundant, but also from the Recent faima. The latter needs con-

firmation. C. guppyi shows some variability. When typical the

shells are strongly inflated and have a broad posterior umbonal

ridge. Some specimens, however, are less inflated, and the umbonal

ridge is narrower, thus having a different appearance. As inter-

grading forms are present they are thought to belong to the same

species.

The presence of an inconspicuous posterior cardinal in the

right hinge is surprising and does not fit the generic definition.

C. guppyi belongs to the group of C. arata (Conrad) (see
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Olsson and Harbison, 1953, p. 74) from the Miocene and Pliocene

and C. floridana (Conrad) (1838-1845, p. 12, 1838) from the Plio-

cene and Recent fauna of the southeastern United States but is

much smaller. C. catharin (Ball) [1890-1903 (1903), p. 1416, pi.

56, fig. 1], from the Caloosahatchee Pliocene of Florida, is also a

small species but has many more ribs and is more elongate.

Occurrence. -¥. 10924, JS 67, RR 230, PJ 302, USGS 18204.

uses 19860.

Distribution. — Known from type locality only.

Carditamera (Carditamera) species PI. 22, figs. 8, 9

Shell small, elongate. Ventral margin straight, postero-ventrally

produced. Beaks low, situated well anteriorly. Sculpture consists

of 15 ribs with narrower interspaces. Anterior ribs beaded, posterior

ones crossed by some growth lines which give an imbricated ap-

pearance. Lunule depressed. Right hinge with one cardinal which

is extended along the lower margin of the hinge plate. It is bordered

by a triangular socket anteriorly and a narrow, long socket

posteriorly. One right posterior lateral. Socket for left anterior

lateral conspicuous. Inner margin coarsely fluted.

This species is represented by two right valves only; one from

Point Courbaril, the other from the Melajo Clay. Maury (1912, p.

53, pi. 9, figs. 2, 3) described C. xnrginiae from a locality just south

of the Pitch Lake, Trinidad. This locality yields only molds, and

the hinges are not preserved. Although the specimens from Point

Courbaril and the Melajo River area have the same external scidp-

ture, general outline, and size as Maury's species, it seems best to

treat C. virginiae as a nomen dubium. The lectotype of C. virginiae

is here selected and figured (PI. 22, fig. 10)

.

Occurrence, — Melajo River area: K 9816. Point Courbaril: K
8399.

Subgenus BYSSOMERA Olsson

Olsson, 1961, Panamic-Pacific Pelecypoda, Paleont. Res. Inst., p. 189.

Type species (by original designation) , Cardita affinis G. B.

Sowerby I.

Carditamera (Byssomera) aff. affinis (G. B. Sowerby I) PI. 22, figs. 11, 12

This species occurs in the Courbaril beds. The specimens
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measure 30 to 35 mm in length. According to Olsson (1961, p. 189)

the Recent West Coast C. ajjinis (G. B. Sowerby 1) {in Broderip

and Sowerby, 1832-1833, p. 195, 1833) reaches a much larger size.

It is said to be strongly variable as to size, shape, and sculpture.

The Trinidad shells have about 16 ribs; those on the posterior

umbonal ridge are laro^e, the central ones flattened and but weaklv

sculptured, and the anterior ones narrow and crossed by con-

spicuous incrementals. Beaks situated even more anteriorly than

in C. ajjinis. The antero-dorsal margin is steeper. Lmiule small,

but distinct, and deeply impressed. Anterior margin strongly

curved. Hinge almost identical with that figured by Olsson (1961,

pi. 26, fig. 3) . Anterior and posterior inner margins strongly fluted.

Muscle scars deeply impressed.

The Recent Caribbean C. gracilis (Shuttleworth) (1856, p.

173) is strongly angulated postero-dorsally; it is less constricted

anteriorly, and its central ribs seem to be less flattened than in

C. aff. ajjinis. C. gracilis has also been recorded from the Pliocene

of Venezuela by Weisbord (1964, p. 200, pi. 26, figs. 3-17)

.

Less closely related than C. ajjinis is C. verdevilla Gardner

[1943-1948 (1943), p. 69, pi. 15, figs. 5, 6] from the Miocene of

North Carolina. This species was originally described as a sub-

species of C. arata (Conrad) (see Olsson and Harbison, 1953, p.

74) , but it seems to belong to the subgenus Byssomcra. The central

ventral sinus is weak, and the anterior portion of the shell less con-

tracted than in the Trinidad valve.

Occurrejice. - K 8399, USGS 20432, USGS 20432a, USGS 21778.

Family CONDYLOCARDIIDAE

Genus CONDYLOCARDIA Bernard

Bernard, 1897, Jour, tie Conthyliologie, vol. 44 (ser. 3, vol. 36) , p. 174. For
date of publication see Winckworth, 1936, Malac. Soc. London, Proc, vol.

22, p. 156.

Type species (by original designation) , Condylocarclia sancti-

paiili Munier Chahnas (= Condylocardia pauliana Bernard) . See

Lamy, 1922, Jour, de Conchyliologie, ^ol. 66 (ser. 4, vol. 20) , p. 363.

Condylocardia guppyi (Maury) PI. 23, figs. 1-4

1925. Erycinella (Carditopsis) guppyi Mamv, Bull. Amer. Paleont., vol. 10, No.
42, p. 172. pi. 27, fig. 14.

Shell minute, strongly inflated, subrectangular. Beaks situated
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well anteriorly. Behind the nmbones there is a broad and slightly

concave escutcheon. Prodissoconch prominent, with inconspicuous

radial striae, bordered by a thickened, rounded margin. External

sculpture consists of 12 radials with deep, narrow interspaces. The
penidtimate rib is smaller, the posteriormost interspace broader

than the others. Ribs with nodes which may become foliaceous

especially on posterior slope. Left hinge consists of a cardinal on

each side of the resiliary pit, an anterior marginal lateral tooth,

and a prominent posterior lateral tooth which is separated from

the margin by a deep socket. Right hinge with a well-developed

cardinal in front of the resiliary pit, a weak anterior lamina, an

incomplete posterior cardinal, a marginal posterior lateral, and an

anterior lateral tooth separated from the margin by a socket. Inner

margin fluted ventrally. Muscle scars small.

Holotype. — Paleont. Research Inst., Ithaca, N.Y., No. 959.

Type locality. — Matura, Trinidad.

This is a rare species; it is represented only by a few specimens

from Matura.

The type of C. bernardi (Ball) [1890-1903 (1903), p. 1438,

pi. 53, fig. 10], a right valve (USNM 135637) from the Pliocene

of Limon, Costa Rica, is glued to a card showing the exterior. The
original figure shows the interior. C. giippyi is easily distinguished

from C. bernardi by its longer postero-dorsal margin, i.e. it is more

inequilateral. C. bernardi is about as long as high and has more

ribs with shallower interspaces. C. bernardi has also been recorded

from the Recent fauna of the Caribbean coast of Panama by Olsson

and McGinty (1958, p. 52, pi. 5, fig. 6)

.

The collections of the U.S. National Museum contain a broken

specimen from USGS station 18249: Pliocene of Cabo Blanco,

Venezuela, which may represent immature C. bernardi.

The distribution of fossil and Recent species of Condylocardia

has been outlined briefly by Hertlein and Strong (1948, p. 106)

.

Occurrence. -]S> 67, RR 230, USGS 19860.

Distribution. — Known from type locality only.

Family LUCINIDAE

Genus LUCINA Bruguiere

Bruguiere, 1797, Encycl. Mcth., Tabl. Vers, pis. 284, 285, 286. For date of
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publication see Sherborn and Woodward, 1906, Ann. Mag. Nat. Hist., ser.

7, vol. 17, p. 579.

Type species (by subsequent designation, Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 195), Venus jamaicensis Spengler

(r= Tellina pectmata Gmelin)

.

Subgenus LUCINA s. str.

Lucina (Lucina) cf. pectinata (Gmelin)
This form is represented from Matura by a single right, in-

complete valve. Comparison with Recent specimens of L pectinata

shows that the Matura specimen has a shorter but broader lunula.

Otherwise they are identical.

L. pecthiata occurs from the southeastern United States through

the West Indies south to Uruguay. It is also known from the Plio-

cene of Florida.

Occurrence. — RR 230.

Subgenus LUCINISCA Dall

Dall, 1901, U. S. Nat. Mus., Proc, vol. 23, No. 1237, p. 805.

Type species (by original designation) , Lucina nassula Conrad-

Lucina (Lucinisca) roigi (Maury) PI. 23, figs. 5-11

1867. Lucina muricata Chemnitz, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3,

p. 162; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 41.

1874. Lucina muricata Chemnitz, Guppv, Geol. Mag., new ser., decade 2, vol.

1, p. 442.

1925. PItacoides (Lucinisca) roigi Maurv, jiull. Amer. Palcf)nt., \()1. 10, No. 42,

p. 167, pi. 29, fig. 6.

Shell of small to medium size, subcircular, usually somewhat

truncated posteriorly. Umbones situated centrally. Sculpture con-

sists of some concentric lamellar ridges in young stages and of radial

ribs. Concentrics inconspicuous in the adult. Radials 20 to 40 car-

rying hollow scales. On the posterior slope there is one wide inter-

space which is smooth or carries three or four fine radial riblets.

Left hinge with two cardinals, and an anterior and a posterior pair

of lateral teeth, the dorsal one of each is smaller. Right hinge

with three cardinals; the middle one is well developed, the others

rudimentary, and an anterior and posterior lateral tooth. Lunule

small. Anterior muscle scar elongate. Pallial line simple. Inner

margin with fine crenvdations.

Holotype. — Paleont. Research Inst., Ithaca, N.Y., No. 977.

Type locality. — Matura, Trinidad.
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This species is rare at Matura. It is represented by a few valves

only, the largest one measuring 17.1 mm in length and 15.7 mm in

height.

In contrast to Matura L. roigi is abundant in the Melajo River

area and at Point Courbaril. These specimens tend to be higher

than long, but this is not a rule. Also they usually have some more

radials than Matura shells, but otherwise they are identical.

Weisbord (1964, p. 224) questionably included L. roigi in the

synonymy of the Recent L. muricata (Spengler) . Although these

two species are most closely related, L. roigi may be distinguished

by its less numerous radials which usually carry more conspicuous

hollow vaulted scales. This is especially true for specimens from the

Melajo Clay.

The Recent Pacific Coast L. liana (Pilsbry) (1931, p. 435, pi.

41, fig. 3), which has also been reported from the Pliocene Canoa

Formation of western Ecuador, and L. jausta Pilsbry and Olsson

(1941, p. 58, pi. 17, figs. 3, 6) , also from the Pliocene Canoa Forma-

tion of western Ecuador, possibly represent one species. They are

considerably larger than L. roigi, and their radials are arranged dif-

ferently. In L. arrogans Olsson (1964, p. 49, pi. 7, fig. 3) from the

middle Miocene Angostura Formation of northwestern Ecuador the

radials are finer and the concentric sculptural element more

pronounced.

Occurrence. — 'S[e\^^]o River area: EL 1810, Hutch 47, Hutch

51, KR 1 1862, K 9797, K 9813, K 9816, K 9817, K 9903, RR 290, RR
293, PJ 285, uses 18399, USGS 21178. Point Courbaril: K 1429,

K 8399, K 12255, RR 120, PJ 212, USGS 10991, USGS 20432, USGS
20433, USGS 20434, EJSGS 21778. Matura Bay: JS 67, RR 230, PJ

302, USGS 19860.

Distribution. — Melajo Clay Member of Springvale Em., Cour-

baril beds of Upper Morne 1 Enfer Fm., Matura shell bed.

Family CHAMIDAE

Genus CHAMA Linne

Linnc, 1758, Systenia Naturae, ed. 10, p. 691.

Type species (by subsequent designation, Schumacher, 1817,

Essai d'un nouveau systeme des habitations des vers testaces, p. 123)

,

Clunna gryphoides Linne.
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Chama cf. macerophylla Gmelin PI. 24, figs. 1, 2

This form is represented from Point Courbaril by a number

of small and a few apparently adult right (unattached) valves.

Some left valves are cemented together on a piece of oyster shell.

These specimens show the two most characteristic features of

C. macerophylla: the crenulations of the inner margins, and the

pallial line which joins the anterior muscle scar anteriorly and not

ventrally. The right valves are subcircular, and their sculpture con-

sists of concentric, foliated lamellae.

According to Woodring (1925, p. 104) C. macerophylla ranges

from Miocene to Recent.

Occurrence. -K 1429, K 8399, K 12013, K 12255, PJ 212, USGS
10991, USGS 20432, USGS 20433, USGS 20434, USGS 21778.

Chama spec. ind.

This genus is represented from Matura by a few right (unat-

tached) valves. Their sculpture consists of concentric lamellae and

radial foliations resembling worn specimens of the Recent Carib-

bean C. macerophylla Gmelin.

This probably is the form listed by Guppy (1864, p. 36; re-

print, Harris, 1921, p. 16) as CJjama macrophylla Chemnitz in his

report on the Matura fossils, but the material at hand is too meager

to allow a definite determination.

Occurrence.- JS 67, RR 230, PJ 302, USGS 18204, USGS
19860.

Genus PSEUDOCHAMA Odhner

Odhner, 1917, Kuiigl. Svenska X'ctenskaps-akaclcniieiis Handlingar, vol. 52, No.

16, pp. 28-31.

Type species (by subsequent designation, Gardner, 1926, U.S.

Geol. Sur., Prof. Paper 142-B, p. 92) , Chama cristella Lamarck

Pseudochama aff. caloosana (Dall) PI. 23, fig. 12-14

1867. Chama ruderalis Lamarck, Guppv, Pioc. Sci. Assoc. Trinidad, pt. 3, p.

163; reprint. Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 42.

1874. Chama ruderalis Lamarck, Guppy, Geol. Mag., new ser., decade 2, vol. 1,

p. 442.

1903. Chama caloosana Dall, Wagner Free Inst. Sci. Philadelphia, Trans., vol.

3, pt. 6, p. 1402 (part), not pi. 54, figs. 2, 5.

There are more than 20 specimens of this form from Matura.

They possibly represent immature P. radians Lamarck, but the lack
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of unworn Recent specimens does not allow a reliable comparison.

Weisbord (1964, p. 245) recorded P. radians from the Pleistocene

of Venezuela.

In many respects, however, the Matura shells resemble P.

caloosana (Dall) from the Pliocene of Florida but differ in the fol-

lowing points: they only reach about half the size of the Florida

species, and there is no divaricate surface scuptine on the left valve.

The Matiua shells have smaller foliations, and the sulcus near the

posterior dorsal border is present but not conspicuous. The inner

margins are not crenulated. The surface behind the attachment area

usually is smooth or crossed by a few growth lines. The left valve

is not subquadrate but rather subcircular.

The prodissoconch is smooth except for a few distant, concen-

tric markings. The size of the attachment area is variable. In some

shells it occupies the entire anterior half of the shell, in others, how-

ever, the antero-ventral mara^in becomes free soon, in which case

conspicuous foliations may be developed.

Like P. draconis (Dall) [1890-1903 (1903) , p. 1399, pi. 56, figs.

17, 18] from the Chipola Formation of Florida, the Matura species

tends to form radial rows of laroe foliations but lacks the finer

sculpture of that species.

Occurrence. -]S 67, RR 230, PJ 302, USGS 18204, USGS 19860.

Family CARDMDAE

Genus TRACHYCARDIUM Morch

Morth, 1853, Catalogus Conchvlioi um quae leliquit D. Alphonso d'Aguirra

et Gadea, Comes de Yoldi, pt. 2, p.34.

Type species (by subsequent designation, von Martens, 1870,

Zool. Rec. for 1869, vol. 6, p. 586) , Cardium isocardia Linne.

Sugbenus DALLOCARDIA Stewart

Stewart, 1930, Acad. Nat. Sci. Philadelphia, Spec. Pub. No. 3, p.264.

Type species (by original designation) , Cardium qiiadrage-

narium Conrad.

Trachycardium (Dallocardia) sanctidavidis (Maury) PI. 24, figs. 3-7

1867. Cardium muricatum Linne, C.uppv, Proc. Sci. Assoc. Trinidad, pt. 3, p.

163: reprint, Harris. 1921, Bull. Anier. Paleont., vol. 8, No. 35, p. 42.

1874. Cardium muricatum l.inne, Guppv, Geol. Mag., new ser., decade 2, vol.

1, p. 442.

1925. Cardium (Trachycardium) saucliddi'idis Maur\, Bull. Amer. Paleont.,

vol. 10, No. 42, p. 129, pi. 22, fig. 3.
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Shell of medium size, subcircular, thin, almost equilateral.

Sculpture consists of about 40 ribs. Posterior umbonal ridge in-

conspicuous. The radials behind it (about 10) are flattish, some-

times grooved, with some minute nodules on their posterior edge.

Anterior ribs narrower than central ones, with spiny nodes ven-

trally which are mostly situated on the anterior part of the rib.

Hinge with two cardinals bordering a deep socket, one of them

projecting. The two laterals almost symmetrically placed. Interior

fluted-

Holotype. — P^leont. Research Inst., Ithaca, N. Y., No. 891.

Type locality. — Matura, Trinidad-

This species is represented from Matura by about 40 speci-

mens. They are almost indistinguishable from specimens of the same

size of the Recent T. Jintricatum (Linne) (Systema Naturae, ed.

10, p. 680, 1758; Clench and Smith. 1914, p. 7, pis. 1,5). But adult

valves are much larger than the Matura shells and more inequi-

lateral. Other differences have been pointed out by Maury- T.

muricatuni has also been reported from the Pliocene of Florida

(Olsson and Harbison, 1953, p. 101) . T. bowdcnense (Ball) , [1890-

1903 (1900), p. 1087] from Bowden, Jamaica, essentially is a

smaller species than T. sancticUwidis. T. ocdaliuni (Ball) [1890-

1903 (1900), p- 1088; Olsson and Harbison, 1953, p. 101, pi. 10,

fig. 6] from the Pliocene of Florida has less radials with stronger

sculpture. Topotypes of T. couvensc (Maury) (1925, p. 128, pi.

23, fig. 12) from Spring^•ale Quarry, Trinidad, have less nodes, are

more inflated, and their valves are less high proportionately.

There are a nimiber of other similar species like T. oedalinm

harveyense (Mansfield) (1932a, p- 110, pi. 23, figs. 9-11) from the

upper Miocene of Florida, T. tintinnabulariun (Maury) (1917, p.

210, pi. 36, fig. 3) from the Cercado Formation of the Bominican

Republic, and T. quadragenariuin (Conrad) (1837, p. 230, pi.

17, fig. 5) from California which ranges from Miocene to Recent

according to Grant and Gale (1931, p- 306)

.

T. sanctidavidis also occurs in the Melajo Clay. Two immature

specimens from the Courbaril beds are tentatively referred to this

species.

Occi/nr??rc'. — Melajo River area: Hutch 47, Hutch 51, USGS
18399, USGS 18411. Point Courbaril: USGS 10991 (?) , USGS
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20432a (?) . Matura Bay: JS 67, RR 230, PJ 302, USGS 18201. USGS
19860.

Distri bii tio?!. — Melnjo Clay Member of Springvale Fm., Conr-

baril beds of Upper Morne I'Enfer Fm. (?) , Matura shell bed.

Genus TRIGONIOCARDIA Dall

Dall, 1900, 'Wagner Free Inst. Sti. Philadelphia, Trans., vol. 3, pt. 5, p. 1075.

Type species (by original designation) , Cardium graniferum

Broderip and G. B. Sowerby I.

Subgenus TRIGONIOCARDIA s. str.

Trigoniocardia (Trigoniocardia) maturensis (Dall) PI. 25, figs. 1-10

1867. Cardium haitense G. li. Sowerby I, Guppy, Proc. Sci. Assoc. Trinidad
pt. 3, p. 163; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35

p. 42.

1874. Cardium haitense Sowerbv, Giipj)\ , Gcol. Mag., new ser., decade 2, vol

1, p. 442 (part) .

1900. Cardium (Trigoniocardia) maturense Dall, Wagner Free Inst. Sci. Phila-

delphia, Trans., vol. 3, pt. 5, p. 1105; ibidem, vol. 3, pt. 6, pi. 48, fig. 7,

1903.

}\9\2. Cardium (Trigoniocardia) carolinae Maury, Acad. Nat. Sci. Philadelphia

Jour., ser. 2. vol. 15, p. 54, pi. 9, figs. 5, 6.

1925. Cardium (Trigoniocardia) maturense Dall, Maury, Bull. Amer. Paleont,,

vol. 10, No. 42, p. 135, pi. 23, figs. 1, 9.

?1925. Cardium (Trigoniocardia) carolinae Maury, Maury, ibidem, p. 136.

Shell of small to medium size, high-oval, strongly inflated.

Umbones high. Beaks slightly prosogyrate. Posterior umbonal ridge

prominent, roinided, not angulated. Sculpture consists of about

20 ribs (average 19) . Posterior slope with eight flattish ribs which

are smooth or beaded to a varying degree. If there are beads, they

are situated on the middle of the ribs usually. The one or two ribs

marking the posterior umbonal ridge mostly carry transversely

elongated, closely set nodes. The anteriormost ribs are low and

flattish, smooth or beaded. Those in front of the posterior umbonal

ridge are asymmetrical with the short, steep slope on the posterior

side, and their nodes are restricted to the posterior part of the ribs.

Interspaces crossed by threads. Hinge with two cardinals; the right

posterior one and the left anterior one projecting. Anterior lateral

teeth situated nearer the beaks than posterior laterals. Lunule well

defined. Inner margin coarsely fluted.

Lectotype (herewith selected). — US'NM 115665 (specimen

figured by Dall)

.

Type locality. — Matura, Trinidad.
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The type lot of T- ituitiirensis consists of five valves. The lecto-

type (height 6 mm) is an immature specimen. Young shells are

usually less beaded and do not have the high-oval outline of the

adult, i.e. they are not produced postero-ventrally. T. maturensis

is rare at Matina, whereas at Point Courbaril and in the Melajo

River area, it is abinrdant. Matura specimens are usually strongly

rolled and their nodes but poorly preserved.

Maury described her T. carolinae from a locality 1000 feet west

of the Brighton pier, near Pitch Lake, Trinidad. This locality is

attributed to the Upper Morne TEnfer Formation like the Courbaril

beds, where T. maturensis is abimdant. A lectotype of T. carolinae

is here selected and figured (PI. 25, fig. 10) .

T. casta (Guppy) (1866b, p. 582, pi. 26, fig. 4) from the mid-

dle Miocene Manzanilla Formation of Manzanilla Bay, Trinidad,

is a much smaller species and is proportionately longer than T.

maturensis. Immature T. maturensis is at once distinguishable from

T. casta by the lack of a pronounced posterior imibonal ridge. T.

manzanillensis (Maury) (1925, p- 133, pi. 23, fig. 4) is also smaller

and proportionately longer than T. maturensis.

r. hannai (Olsson) (1932, p. 99, pi. 8, figs. 4, 9, 10, 11) from

the lower Zorritos Formation of Peru, which has also been recorded

from the middle Miocene of Ecuador and Venezuela, is a smaller

species with more scpiarish ribs. T. maturensis is strikingly similar

to T. cabopasada (Pilsbry and Olsson) (1941, p. 59, pi. 12, figs. 6.

7) from the Pliocene Jama Formation of western Ecuador in out-

line and proportions. But that species reaches twice the size of the

Matura form and tends to have more ribs with a different cross sec-

tion.

Occurrence. — Mq\h]o Ri\er area: EL 1810, Hutch 47, Hutch

51, KR 11862, K 9797, K 9903, RR 290, RR 293, PJ 285, USGS
18399, USGS 18634, USGS 21178. Point Courbaril: K 1429, K
8399, K 12255, RR 120, PJ 212, USGS 10991, USGS 20432, USGS
10432a, USGS 20433, USGS 20434, USGS 21778. Matura Bay: JS 67,

RR 230, PJ 302, USGS 19860.

Distribution. — Melajo Clay Member of Springvale Fm., Cour-

baril beds of Upper Morne TEnfer Fm., Matura shell bed-

Trigoniocardia (Trigoniocardia) melajoensis n. sp. PI. 25, figs. 11, 12

Shell small, subrhomboidal. Posterior umbonal angulation pro-
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nounced. Sculpture consists of 18-20 ribs. Posterior slope mostly

with seven low, flat ribs sometimes carrying beads; their interspaces

narrow. Central part of shell disc covered by three or foiu" much
stronger, elevated ribs with interspaces which are narrow at the

bottom and crossed by concentric threads. Their cross section is

triangidar, and their crest is usually ornamented with beads. The
anterior ones of these ribs become asymmetrically triangular in

cross section with the steeper slope posteriorly. Toward the anterior

slope the ribs become lower and flatter carrying trans\'erse beads-

Hinge normal. Inner margin strongly fluted.

Holotype. - USNM 645354.

Dimensions of holotype (left t'rt/t'cj. — Length 10.0 mm, height

10.6 mm.
Type locality- -MeWjo River area: USGS 18411.

This species occurs at the base of the Melajo Clay but is rare.

It is more abundant in the Savaneta Glauconitic Sandstone Member
of the Springvale Formation, where it is represented from the fol-

lowing USGS localities: 19883, 20428, 20429 (all Savaneta River)

,

and 21809 (Springvale Quarry)

.

T. heredium (Olsson) (1922, p. 227, pi. 27, fig. 10) from the

middle Miocene Gatun Formation of Costa Rica is more oval in

outline, less produced postero-ventrally. The discrepancy in size

of the ribs is less marked. T. tltauniastum (Woodring) (1925, p.

144, pi. 19, figs. 12, 13) from Bowden, Jamaica, is considerably

hisher than lon^. Its ribs have a different cross section, their dis-

crepancy in prominence is less conspicuous, and the posterior um-

bonal angulation sharper than in T. 7nelajoensis.

T. dendejiensis (Mansfield) (1932a, p. 113, pi. 22, figs. 2-5)

from the middle and upper Miocene of Florida has a heavier hinge,

less marked dissimilarity of the ribs. T. caboblanqiiensis Weisbord

(1964, p. 256, pi. 35, figs. 10-12, pi. 36, figs. 2-6), from the Pliocene

Mare Formation of Venezuela, essentially differs by its less pro-

nounced posterior umbonal angulation.

Occurrence. -VSGS 18411, USGS 18634.

Distribution. — Sa\^netii Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm.

Trigoniocardia (Trigoniocardia) cf. caboblanquensis Weisbord
PI. 25, figs. 15, 16
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A single right valve from the Courbaril beds is at hand. It is

worn, so that no nodes are preserved on the ribs. Outline sub-

rhomboidal, about as long as high. Sculpture consists of 19 ribs.

Seven low and closely set ribs on the posterior slope. In front of

the posterior umbonal ridge there are four strong, widely spaced

ribs. Anterior ribs low again. Central and anterior ribs with trans-

verse beads, if not worn. All the interspaces crossed by threads.

Hinge with two cardinals. Anterior lateral tooth much nearer to

the cardinals than posterior lateral. Inner surface coarsely fluted.

T. cahoblanquensis Weisbord (1964, p. 256, pi. 35, figs. 10-12,

pi. 36, figs. 2-6) from the lower Pliocene Mare Formation of the

Cabo Blanco area, Venezuela, has the same dimensions, proportions,

and number of ribs. The single valve from Point Courbaril, how-

ever, does not allow a positive determination.

A single, immatme specimen from Matura (USGS 19860)

identified as Trigoniocardia (Trigoniocardia) spec, may represent

the same form as the Courbaril shell.

There has been some confusion as to the identity of the Recent

T. antillariim (d'Orbigny) (1842, pi. 27, figs. 53-55; 1845, p. 338)

and T. ceramida (Ball) (1886, p. 269, pi. 4, fig. 6) . Ball (1901, p.

387) put T. ceramida in the synonymy of T. antillarum. As pointed

out by Abbott (1958, p. 125) T. antiUarum of Clench and Smith

(1944, p. 19, pi. 11, figs. 3, 4) is T. guppyi (Thiele) (1910, p. 129,

pi. 9, figs. 25, 26) from Barbados, of which many topotypes are

at hand. Apparently B'Orbigny's original figure of T. antillarum

was misleading for the later interpretations of that species (see also

McLean, 1951, p. 72, pi. 14, fig. 4) . But in the original description,

although not satisfactory, B'Orbigny clearly stated: ".
. . radiatim

inaequaliter 21-costata. . ., costis. . . medio latis. .
." and ".

. . facil

de distinguir por sus costillas desiguales. .
." These features are

certainly not applicable to T. guppyi originally described as having

27 ribs, although the number of ribs is somewhat variable in T.

antillarum. as well as in T. guppyi. Thus Abbott's interpretation

(1958, pp. 123, 124) of the three taxa mentioned above is adopted

here.

The shell from the Courbaril beds is strikingly similar to the

specimen described from the middle Miocene of Venezuela (Jung,

1965, p. 453, pi. 57, figs. 3, 6) as T. aff. ceramida (Ball) . The latter
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is somewhat larger, and its ribs just in fiont of the posterior um-

bonal rida^e are narrower, and have a different cross section.

The Recent T. granifera (Broderip and G. B. Sowerby 1) (see

Olsson, 1961, p. 251, pi. 38, fig. 3) from the Pacific Coast of America

has much wider interspaces and narrower ribs centrally. Also there

are more ribs on its posterior slope.

Occurrence. — Kl^ 120.

Subgenus AMERICARDIA Stewart

Stewart, 1930, Acad. Xat. Sci. Philadelphia. Spec. Pub. No. 3, p. 267.

Type species (by original designation) , Cardiiim medium

Linne.

Trigoniocardia (Americardia) periimaris (Maury)

1925. Cardium (Trigoniocardia) perii-maris Maury, Bull. Amer. Paleont., vol.

10, No. 42, p. 136, pi. 23, fig. 8.

Shell small, subquadrate. Umbones high. Posterior carina pro-

minent. In front and behind the carina there are radial depressions.

There are 15 ribs in front of the carina and nine behind it. Ribs on

central part of shell broad, their interspaces narrow and crossed

by fine concentric threads. Inner margin fluted.

Holotype. — Paleont. Research Inst., Ithaca, N. Y., No. 928.

Dimensions of holotype. — hength 10.8 mm, height 11.0 mm,
convexity 5.2 mm.

Type locality- — Matura, Trinidad.

This species is not represented in the material under study.

It is known from the holotype only which is somewhat worn and

damaged.

T. periimaris closely resembles the middle Miocene T. stexvarti

Olsson (1964, p. 56, pi. 8, fig. 9) from Ecuador. T. steioarti has 12

broad radials in front of the postero-umbonal ridge instead of 15,

wliich carry transversely elongated nodes anteriorly and near the

umbo. The Ecuadorian T. steioarti needs a new name as the name is

preoccupied by T. (Americardia) steioarti (Olsson) (1932, p. 101,

pi. 8, fig. 8) from Peru.

Occurrence. — Matura, Trinidad.

Distribution. — \ino\\n\ from type locality only.
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Genus LAEVICARDIUM Swainson

Swainson, 1840, Treatise on Malacology, p. 373.

Type species (by subsequent designation, Bucquoy, Dautzen-

berg, and Dollfus, 1892, Mollusques marins du Roussillon, vol. 2,

p. 298) , Cordiiim curopaewn Wood (= Cardium norvegicum

Spengler) .

Laevicardium cf. laevigatum (Linne)

This form is represented by two specimens from the Courbaril

beds. They are filled with matrix and not complete-

Clench and Smith (1944, pp. 22-23) showed that laevigatum is

the correct name for the widely distributed Western Atlantic species

which had been known formerly as serratum. L. Jaevigatuyn ranges

in time from Miocene to Recent.

Occurrence. - USGS 20432a.

Family VENERIDAE

Genus DOSINiA Scopoli

Scopoli, 1777, Intioductio ad histoiiani naturalem, ... p. 399.

Type species (by monotypy and tautonymy) , Chama dosin

Adanson (rr Venus concentrica Born)

.

Subgenus DOSINIA s. str.

According to Fischer-Piette (1942, pp. 308-314) Chama dosin

Adanson is the same as Venus concentrica Born. As the latter is the

type species (by original designation) of the subgenus Dosinidia

Dall (1902a, p. 347) , Dosinidia becomes an objective synonym of

Dosinia s. str.

Dosinia (Dosinia) grandis Nelson

1870. Dosinia grandis Nelson, Connecticut Acad. Sci., Trans., vol. 2, p. 201.

1910. Dosinia liogona Dall, Guppy, Agric. Soc. Trinidad and Tobago, Soc.

Paper No. 440, pp. 6, 12; reprint, Harris, 1921, Bull. Amer. Paleont., vol.

8, No. 35, pp. 149, 154. Not of Dall, 1903.

1922. Dosinia (Dosinidia) grandis Nelson, Spieker, Johns Hopkins Univ. Stud.
Geol., No. 3, p. 138, pi. 8, fig. 4: same specimen as lectotype selected by
Palmer.

1925. Dosinia (Dosinidia) titan Maury, Bull. Amer. Paleont., vol. 10, No. 42,

p. 139, pi. 24, figs. 1, 2. pi. 25, fig. 3.

1927. Dosinia (Dosinidia) grandis Nelson, Palmer, Palaeont. Amer., vol. 1, No.
5, p. 67, 1929, ibidem, pi. 17, fig. 12 (lectotvpe), pi. 19, fig. 8, pi. 20, fig.

14, pi. 45, figs. 1-4.

1932. Dosinia (Dosinidia) grandis Nelson, Olsson, Bull. Amer. Paleont., vol. 19,

No. 68, p. 105.
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1941. Dosinia (Dosiuidin) grandis Nelson, Pilsbry and Olsson, Acad. Nat. Sci.

Philadelphia, Proc. vol. 93, p. 60.

1942. Dosinia (Dosinidia) grandis Nelson, Rutsch, Verb. Naturf. Ges. Basel, vol.

54, p. 116, pi. 5, figs. 1-3.

This species is represented from tlie base of the Melajo Clay

by a few incomplete valves. They are the same as topotypes of D.

titan from Springvale Quarry. Rutsch (1942, p. 117) gave some

remarks on the variability of D. grandis.

D. grandis is more inflated than the Recent Caribbean species

of Dosinia (Clench, 1942, pp. 1-5) and the species from the Cabo

Blanco area (Venezuela) described as D. concentrica prosapia by

Weisbord (1964, p. 268). According to Olsson (1961, p. 260) D.

grandis is the same as the Recent West Coast D. ponderosa (Gray)

,

a species ranging from late Miocene to Recent.

Ocnirrence.-KR 291, USGS 18411, USGS 18634.

Distribution. -See Olsson (1961, pp. 260-261).

Dosinia (Dosinia) species

There is a species of Dosinia represented by a few valves and

some fragments from the Melajo Clay and the Courbaril beds. It

clearly differs from D. grandis by its finer sculpture. The concen-

trics of early stages of D. gra)idis from Springvale and the base of the

Melajo Clay are considerably coarser.

The width of the concentrics of the material at hand cor-

responds best with that of the Recent D. discus (Reeve) , but this

species is less inflated. According to Clench (1942, p. 5) the range

of D. discus is from Virginia to Yucatan, but records from the Gulf

coast of Mexico and Central America are rare. The present ma-

terial seems to belong to the vicinity of the Recent D. concentrica

(Born) which ranges from Cuba and Panama throughout the West

Indies to Brasil.

Occurrence. - Melajo River area: Hutch 51, KR 11862, PJ 285,

USGS 18399, USGS 21178. Point Courbaril: K 1429, PJ 212, USGS
10991, USGS 20432a, USGS 20433, USGS 20434.

Genus CYCLINELLA Dall

Dall, 1902, Nautilus, vol. 16, No. 4, p. 44.

Type species (by subsequent designation, Dall, 1902, U. S. Nat.

Mus., Proc, vol. 26, p. 357) , Dosinia (Artemis) tenuis Recluz.
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Cyclinella aff. tenuis (Recluz) PI. 26, figs. 1, 2

Only one right valve from the Coiirbaril beds is at hand. It

differs from the Recent C. tenuis (Recluz) (1852, p. 250, pi. 10,

figs. 1, 1') from Guadeloupe in being more inflated and in having

coarser concentrics. Its lunidar area is more concave, and its

posterior, bifid cardinal is more oblique and narrower.

Occurrence. - USGS 20432a.

Cyclinella (?) species

A species probably belonging to Cyclinella is represented from

the Melajo Clay by a single fragment. Its hinge is concealed by

matrix. No specific affinities can be recognised.

Occurrence. - USGS 21 178.

Genus TIVELA Link

Link, 1807, Beschreiburg der Naturalien-Sammlung der Univeisitat zu Rostock,

3. Abtheilung, p. 152,

Type species (by subsequent designation, Dall, 1902, U. S. Nat.

Mus., Proc, vol. 26, No. 1312, p. 349) , Venus corhicula Gmelin (i=

Venus mactroides Born)

.

Subgenus TIVELA s. str.

Tivela (Tlvela) aosteniana (Maury) PI. 25, figs. 13, 14; PI. 26 figs. 3-6

1864. Trigoiia mactroides Cheniniiz, C.iippv, Trans. Sci. Assoc. Trinidad for

1864, p. .%: reprint, Harris. 1921, Bull. Amer. Palcont., vol, 8. No. 35, p.

16.

1867. Trigoiia mactroides Born, Guppv, Proc. Sci. Assoc, Trinided, pt. 3, p. 162;

reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 41.

1912. Mactra austeiiiaua Maury, Acad. Nat. Sci. Philadelphia, Join\ ser. 2,

vol. 15. p. 61, pi. 9, figs. 22, 23.

1925. Tivela austeiiiaua Mamy, Mainv, Bull. Amer. Paleont., vol. 10, No. 42,

p. 144, pi. 27, fig. 2.

1925. Tivela austeniaiia maturensis Mamy. ibidem, p. 144, pi. 27, fig. 1.

1927. Tii'ela nasiita austeniaua (Mamv), Palmer, Palaeont. Amer., \ol. 1, No.

5, p. 109. 1929, pl. 22, figs. 5, 12.

1927. Tivela nasuta maturensis Maury, Palmer, ibidem, p. 109: 1929. pl. 22,

fig. 5a.

Shell of medium size, equilateral to slightly inequilateral, little

longer than high. Umbones inflated. Dorsal margins straight. An-

terior and posterior ends evenly cinved. Sculpture consists of incre-

mentals only. Hinge with two pairs of cardinal teeth. Left anterior

lateral tooth strong, right one less so. Ligamental area sunken, well

defined. Pallial sinus not deep.
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Lcctotypc (of austojlaiui). — Cornell Univ., Paleont. Musciiin,

Ithaca, N. Y., unnumbered.

Dimensions of lectotype (of austenian a).
—

'Length 27.0 mm,
height 21.3 mm.

Type locality (of austrnifuia). — Along shore, 1000 feet west of

Brighton pier, near Pitch Lake, Trinidad.

Holotype (of aiistenicnia maturensis)- — Faleont. Res. Inst.,

Ithaca, N. Y., No. 951.

Type locality (of aitstoiiana matureiisis). — Mature, Trinidad.

The type locality of T. austeniana belongs to the Upper Morne

ITnfer Formation. The lectotype of T. austeniana is here selected

and figured (PI. 25, figs. 13, 14). Brighton specimens are said to

be longer than Matura shells. This is true but not a rule: the pro-

portions of the Matura shells are not constant.

Guppy identified the material from iMatura as T. mactroides

(Born) (see also Weisbord, 1964, p. 276). The differences of the

two species are slight indeed. The Recent species usually reaches

a much larger size. Comparing series of equally sized specimens of

both forms shows that the Matura shells have somewhat more ac-

centuated umbonal ridges on an average, and that the pallial sinus

is deeper in T. mactroides.

The Recent T. nasuta Dall (1902a, p. 380, pi. 12, fig- 2) from

Santa Marta, Colombia, has a well-defined lunule which is not the

case in T. austeniana.

Occurre?2ce.-K 10924, JS 67, RR 230, USGS 18204, USGS
19860.

Distribution. —Upper Morne TEnfer Fm. and Matura shell

bed, Trinidad.

Genus MACROCALLISTA Meek

Meek. 1876, Rept. U. S. Geol. Survey ot the Territories, vol. 9, p. 179.

Type species (by monotypy) , Venus gigantea Gmelin (=z

Venus nimbosa (Lightfoot)

.

Macrocallista maculata (Linne)

1758. Venus maculata Linne, Systema Naturae, ed. 10, p. 686.

1964. Macrocallista maculata (Linnaeus), Weisbord, Bull. Amer. Paleont., vol.

45, No. 204, p. 286, pi. 41, figs. 11-15, pi. 42, figs. L6. For further citations

see this publication.

1965. Macrocallista maculata (Linne), Jung, Bull. Amer. Paleont., vol. 49, No.

223, p. 460, pi. 58, figs. 4-6.
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This species is well represented from the base of the Melajo

Clay.

Occurrence. -KR 291, USGS 18411, USGS 18634.

Distribution. — Miocene to Recent. For details see Weisbord

(1964, p. 291).

Genus PITAR Romer

Romer, 1857, Kritische Untersuchung der Arten des Molluskengeschlechts

Venus bei Linne und Gmelin, p. 15.

Type species (by monotypy) , Venus tumens Gmelin.

Subgenus LAMELLICONCHA Dall

Ball, 1902, U. S. Nat. Mus., Proc, vol. 26, No. 1312, p. 354.

Type species (by original designation) , Cytherea concinna

G. B. Sowerby I.

Pitar (Lamelliconcha) circinatus (Born) PI. 26, figs. 7-13; PI. 27, figs. 1, 2

1780. Venus circiyiata Born, Testacea Musei Caesarei Vindobonensis, p. 61, pi

4. fig. 8.

1867. Cytherea circinata Born, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, p
162; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 41.

1874. Cytherea circinata Born, Guppy, Geol. Mag., new ser., decade 2, vol. 1

p. 442.

1925. Pitaria (Lamelliconcha) circinata Born, Maury, Bull. Amer. Paleont., vol

10, No. 42, p. 149, pi. 27, figs. 12, 13.

1927. Pitaria (Lamelliconcha) circinata (Born) , Palmer, Palaeont. Amer., vol

1, No. 5, p. 48. 1929, pi. 9, figs. 10, 11, 12, 15, 16, 19. For further citations

see this publication.

1931. Pitaria (Lamelliconcha) circinata (Born), Hodson and Hodson, Bull.

Amer. Paleont., vol. 16, No. 59, p. 10, pi. 4, figs. 5, 7.

1951. Pilar (Hysteroconcha) circinata (Born), McLean, New Yoric Acad. Sci.,

Sci. Sur., Porto Rico Virgin Islands, vol. 17, pt. 1, p. 81, pi. 16, fig. 8.

1960. Pitaria (Lamelliconcha) circinata Born. Barrios, Bol. Geol., vol. 6, Nos.
1-3, Informe No. 1082, p. 252, pi. 5, fig. 11.

1961. Pitar circinata (Born), Warmke and Abbott, Caribbean Seashells. p. 189,

pi. 39 j.

1965. Pitar (Lamelliconcha) circinatus (Born), Jung, Bull. Amer. Paleont., vol.

49, No. 223, p. 463, pi. 59, figs. 1-3.

Syntypes. — Vienna Natural History Mtiseum, Nos. 76522,

76523, 76524.

This species is well represented from Matura, the Courbaril

beds, and the Melajo Clay. Matura representatives of P. circinatus

have been considered as dwarfed by Maury. Specimens at hand,

however, reach a length of 29 mm and a height of 25 mm.
Specimens from the Melajo Clay are somewhat more elongate.

They are w^ell preserved having highly elevated concentric lamellae
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which may aUeinate in size. These shght differences from typical

P. circinatus fall within the variabihty as the same features are

shown by Recent specimens.

For a discussion of the relations of P. circinatus and P. alter-

natiis (Broderip) see Olsson (1961, p. 286).

Occurre77ce. — Me\a]o River area: EL 1810, Hutch 47, Hutch

51, KR 11862, K 9797, PJ 285, USGS 18399, USGS 21178. Point

Courbaril: K 1429, K 8399, PJ 212, USGS 10991, USGS 20432, USGS
20433, USGS 20434, USGS 21778. Matura Bay: RR 230, USGS
18204, USGS 19860.

Distribution. — Miocene to Recent (see Palmer, 1927-1929, p.

50, 1927)

.

Pitar (Lamelliconcha) labreanus (Maury) Pi. 27, figs. 3-6

1912. Pitaria (Lamelliconcha) lahretnia Maury, Acad. Nat. Sci. Philadelphia,

Jour., ser. 2, vol. 15, p. 57, pi. 9, figs. 14, 15.

1925. Pitaria (Lamelliconcha) labreana Maury, Maury, Bull. Amer. Paleont.,

vol. 10, No. 42, p. 151, pi. 27, fig. 11.

1927. Pitaria (Lamelliconcha) labreana Maury, Palmer, Palaeont. Amer., vol.

1, No. 5, p. 51. 1929, pi. 8, figs 19, 28.

Shell of medium size, elongate, inequilateral. Anterior end

produced, posterior end somewhat pointed. There is a shallow,

radial depression in front of the posterior umbonal ridge. Sculp-

ture consists of numerous, rounded concentrics with wider inter-

spaces. Lunule well defined. Right hinge with three cardinals and

a deep socket for the left anterior lateral. Right anterior and pos-

terior cardinals connected. Left hinge with three cardinals, the

anterior and middle ones connected dorsally. Pallial sinus deep-

Holotype. — Cornell Univ., Paleont. Museum, Ithaca, N. Y., un-

numbered-

Dimensions of holotype (left valve). — 'Length 17.3 mm, height

13.5 mm.
Type locality. — A thousand feet west of Brighton pier, near

Pitch Lake, Trinidad.

This species is represented from the Melajo Clay. Melajo speci-

mens grow larger than the holotype which does not seem to be

adult. The material under study does not contain specimens from

the type area,

P. labreanus is most closely related to the Recent Pacific Coast

P. paytensis (d'Orbigny) (see Olsson, 1961, p. 288, pi. 48, figs- 6-6b)
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and P. conciumis (G. B. Sowerby I) (1835, p. 23; Olsson, 1961, p.

287, pi. 48, figs. 4-4c) . The former is more elongate, the latter

shorter than P. labreanus, but they all have the same kind of sculp-

tine and the radial depression in front of the posterior umbonal

ridge.

P. salauga Pilsbry and Olsson (1941, p. 61, pi. 15, figs. 10, 11)

from the Pliocene of Ecuador is a larger species and proportionately

higher. P labreanus has also been compared with the larger P.

hiUi Dall [1890-1903 (1903) , p. 1268, pi. 54, fig. 7] from the middle

Miocene Gatun Fm. of the Panama Canal Zone.

Occurrence. -nuich. 51, USGS 18399, USGS 21178.

Distribution. — Melajo Clay Member of Springvale Fm., Coiu-

baril beds of Upper Morne I'Enfer Fm.

Genus CHIONE Megerle von Miihlfeld

Megerle von Miihlfeld, 1811, Mag. Ges. Naturf. Freunde zu Berlin, vol. 5, p.

51.

Type species (by subsequent designation. Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 183), Venus dysera Chemnitz (=
Venus cnncellata Linne) .

Subgenus CHIONE s. str.

Chione (Chione) cancellata (Linne) PI. 27, fig. 7; PI. 28, figs. 1, 2

1767. J'cnus cancellata Linne. Systema Naturae, ed. 12, p. 1130.

1864. Venus cingencia Dilluvn, Guppy, Trans. Sci. Assoc. Trinidad for 1864,

p. 36; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 16.

1867. J'emis cancelJata Gronov., Guppy, Proc. Sci. Assoc. Trinidad, pt. 3. p.

162; reprint. Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 41.

1874. Venus cancellata Gron., Guppy, Geol. Mag., new ser., decade 2, vol. 1,

p. 442.

1925. Chione (Chione) cancellata Linnaeus, Maury, Bull. Amer. Paleont., vol.

10, No. 42, p. 153, pi. 28, figs. 1. 5.

1964. Chione (Chione) cancellata (Linnaeus), Weisbord, Bull. Amer. Paleont.,

vol. 45, No. 204, p. 306, pi. 44, figs. 1-8. For additional citations see this

publication.

This species is abundant at Matura, but most specimens are

worn. Large valves have a length of more than 30 mm. Three small

valves from the Melajo Clay seem to belong to this species.

Occurrence. -UeW]o River area: KR 11862 (?) , USGS 18399

(?) . Matura Bay: JS 67, RR 230, PJ 302, USGS 18204, USGS 19860.

Distributicjn. — Miocene to Recent. For details see Weisbord

(1964, p. 311).



Trinidad Miocene-Pliocene Mollusks: Jlng 377

Subgenus NIOCHE Hertlein and Strong

Hertlein and Strong. 1948, Zoologica, New York Zool. Soc, vol. 33, pt. 4,

No. 13, p. 186.

Type species (by original designation) , J'en us aspcrrima G. B.

Sowerby I.

Chione (Nioche) veatchiana Maury PI. 28, figs. 3-11

1912. Chione veatchiana Maury, .\cad. Nat. Sci. Philadelphia, Jour., ser. 2,

vol. 15, p. 58, pi. 9, figs. 17, 18.

1912. Chione dalUana Maury, ibidem, p. 59, pi. 9, fig 16.

1912. Chione guppyana Maury, ibidem, p. 59, pi. 9, fig. 19. Not of Gabb, 1873.

1925. Chione (Chione) dalliana Maury, Maury, Bull. Amer. Paleont., vol. 10,

No. 42, p. 156, pi. 28, fig. 10.

1925. Chione dalliana veatciiiana Maury, Maury, ibidem, p. 157, pi. 28. fig. 14.

1925. Chione dalliana guppyana Maurv, Maurv, ibidem, p. 158, pi. 28, figs. 4,

13.

1927. Chione (Cliione) dalliana Maurv, Palmer, Palaeont. Amer., vol. 1, No. 5,

p. 154, pi. 40, figs. 2, 7, 14, 15, 23.

Shell of small to medium size, siibcircidar to elongate-triangu-

lar. Scidpture consists of rounded, radial riblets, and concentric

lamellae. Radials simple in young stages, double later, and triple

toward the ventral margin. Concentrics scalloped. Anteriormost

four to seven ribs much larger than the rest. LiniiUe large, mainly

radially sculptured, bordered by an incised line. Escutcheon larger

in left valve. Hinge with three cardinals in each valve. Right an-

terior cardinal lamellar, subparallel to lunular margin. Right cen-

tral cardinal prolonged along base of hinge plate. Right posterior

cardinal slightly bifid. Left anterior cardinal elongate, broader

anteriorly; middle one stout, bifid; posterior one narrow, elongate.

Inner margin with fine crenulations.

Lectoiype of veatchiana (right tv//t'c'j. — Paleont. Aluseinn, Cor-

nell Univ., Ithaca, N. Y., No. 33504.

Dimensions of lectotype of veatchiana. — Length 25.1 mm,
height 20.2 mm.

Type locality of veatchiana. — A thousand feet west of Brighton

pier, near Pitch Lake, Trinidad.

Lectotype of dalliana (right t'c//i'r). — Paleont. Museum, Cor-

nell Univ., Ithaca, N. Y., No. 33495.

Dimensions of lectotype of dalliana. — Length 20.5 mm, height

18.0 mm.
Type locality of dalliana. — A thousand feet west of Brighton

pier, near Pitch Lake, Trinidad.
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Lectotype of guppyana (right vah/e). — Paleont. Museum, Cor-

nell Univ., Ithaca, N. Y., unnumbered.

Dimensions of lectotype of gnppy a 7ia.
— 'Length 19.1 mm.,

height 17.2 mm.
Type locality of gnppya 72 a. — Along shore, 700 feet east of

Brighton pier, near Pitch Lake, Trinidad.

As pointed out by Palmer (1927-1929, p. 155, 1927) the three

forms described by Maury as C. veatchiana, C. dalliana, and C.

guppyana should be treated as one species. The variability of the

outline is considerable. C. veatchiana was meant to include elongate

shells. But elongate shells occur together with shorter ones not only

at the type locality of C. veatchiana, but also at the type locality

of C. gjtppyana, and at Matura. For this variable species the name
veatchiana should be used as it has page priority.

Mainy compared C. veatchiana with C. lualli (Guppy) (1866b,

p. 581, pi. 26, fig. 16) from the middle Miocene Manzanilla Forma-

tion of Manzanilla Bay, Trinidad. C. walli, however, is a different

species with a different hinge belonging to Chionopsis.

C. veatchiana is most closely related to the Recent C. siihro-

strata (Lamarck) (Animaux sans vertebres, vol. 5, p. 588, 1818).

Perhaps they should be treated as one species. On an average C.

subrostrata may have a somewhat heavier shell and coarser sculp-

ture. But these differences are slight. According to Weisbord (1964,

p. 323) C. subrostrata probably occurs in the Pliocene of Venezuela

as well.

Nioche marcottae Olsson and Petit (1964, p. 532, pi. 77, figs.

6, 6a) from the Pliocene of St. Petersburg, Florida, seems to differ

from C. veatchiana by its more prominent concentric lamellae.

In both species the escutcheon is not restricted to the left valve,

although it is smaller in the right valve. C. veatcliiana has the same

hinge as the Recent Pacific Coast Nioche beili Olsson (1961, p.

310, pi. 50, figs. 1, la, lb, 4), the type species of Olsson's subgenus

Antinioche, but is smaller. A^ beili has only simple radials.

Occurrence. -Vo\ni Courbaril: K 1429, K 8399, K 12255, RR
120, PJ 212, uses 10991, USGS 20432, USGS 20432a, USGS 20433,

USGS 20434. Matura Bay: K 10924, JS 67, RR 230, PJ 302, USGS
18204. USGS 19860.
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Distribution. — Courbaril beds of Upper Morne I'Enfer Km.,

Matura shell bed, and Pleistocene of southern Trinidad.

Subgenus LIROPHORA Conrad

Clonracl, 1865?, Acad. Xat. Sci. I'hilad.Mphia for 18(>2, Pioc, pp. ;)","), 586.

Type species (by subsequent designation, Dall, 1902, U. S. Nat.

Mus., Proc, vol. 26, No. 1312, p. 358), CircomphaJus athleta Con-

rad (^ Venus latilirata Conrad)

.

Chione (Lirophora) caroniana Maury PI. 29, figs. 1-8

1910. J'etnis glyptocyina (Dall), Giippy, Agric. Soc. Trinidad and Tobago, Soc.

Paper No. 440, p. 11; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8,

No. 35, p. 153. Not of Dall, 1903.

1925. Chione (Lirophora) caroniana Maurv, Bull. Amer. Paleont., vol. 10, No.
42, p. 163, pi. 29, figs. 5, 7, 8.

1927. Chione (Lirophora) caroniana Maurv, Palmer, Palaeont. Amer., vol. 1,

No. 5, p. 173. 1929, pi. 44, fig 18.

1938. Chione (Lirophora) caroniana Maury, Yokes, Amer. Museum Novitates,

No. 988, p. 3.

1942. Chione (Lirophora) caroniana Maiuy, Rutsch, Verh. Naturf. Ges. Basel,

vol. 54, p. 102.

1942. Chione (Lirophora) sp. ind., Rutsch, ibidem, p. 102.

Shell of medium size, elongate-trigonal, heavy. Umbones
situated slightly anteriorly. Antero-dorsal margin concave. Anterior

end produced, strongly arched. Postero-ventrally straightened.

Posterior end somewhat pointed. Postero-dorsal margin straight.

Sculpture of young stages generally consists of some inflated con-

centrics. Later the concentrics are irregularly fused and form broad,

flattish bands. At the anterior and posterior ends of these bands

there are a few raised lamellae indicating the number and position

of the "original" concentrics. Toward the ventral margin there are

some narrower concentrics again. Lunule and escutcheon large,

sculptured by growth lines. Hinge of both valves with three

cardinals. Right anterior cardinal small and thin, middle one

triangular and slightly extended along base of hinge plate, posterior

one lonar and narrow. Left anterior cardinal elonsfate, somewhat

thicker anteriorly, central one triangular, posterior one long and

thin. Inner margin with fine crenulations. Pallial sinus small,

but pointed.

Holotype. — Paleont. Research Inst., Ithaca, N. Y., No. 978.

Type locality. — Springvale Quarry, Trinidad.

C. caroniana is most abimdant in the Savaneta Glauconitic
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Sandstone Member of the Springvale Formation. From the Melajo

Clay it is represented by about 100 specimens of all growth stages

Specimens from a single locality show an extraordinary varia-

bility concerning width and number of concentrics. Broad concen-

trics and coalescence of concentrics are prevailing in the material

from the base of the Melajo Clay, where the matrix is coarse-

grained, but rare and never extreme in the overlying silty clay.

Thus it looks as if the ornamentation were facies controlled.

Although it is unsatisfactory comparisons are omitted here,

because a considerable number of species showing features similar

to those of C. caroniana have been described from northern South

America, Central America, and the southeastern United States. But

it would require a special study to show their mutual relationships.

Occurrence. -1.1. 1810, Hutch 51, K 9797, K 9816, K 9903, RR
290, RR 291, PJ 285, USGS 18399, USGS 18411, USGS 18634, USGS
21178.

Distribution. — Sdxdneta Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm.

Chione (Lirophora) species PI. 30, figs. 1-3

?1925. Cliiotie (Liropliora) latilirala Conrad, Maury, Bull. Aiiier. Paleont., vol.

10, No. 42, p. 161, pi. 29. figs. 1, 2, 9.

1925. Cliione (Liroplwra) rioiudturcnsis Maurv, ibidou, p. 162, pi. 29, fig. 4.

1927. Cliione (Liroplwra) riomaturensis Maury, Palmer, Palaeont. Amer., vol.

1, No. 5, p. 181. 1929, pi. 44, fig. 2.

C. riomaturensis is based on an inadequate sample. Fully

grown specimens are not known. Maury considered C. riomaturensis

intermediate in characters between the Miocene to Recent C.

latilirata (Conrad) (1841, p. 28) and the Recent C. paphia

(Linne) (Systema Naturae, ed. 12, p. 1129, 1767). It cannot be

decided whether the Matura species belongs to C. latilirata or C.

paphia as immature specimens of the latter two species are prac-

tically indistinguishable. The large collections in the U. S. National

Museum of these two species show that the concentrics of imma-

ture C. latilirata may thin out just like those of C. paphia.

Weisbord (1964, p. 323, pi. 45, figs. 15, 16, pi. 47, figs. 1-6)

recorded C. riomaturensis from the Pliocene Mare Formation of

Venezuela. Specimens from the Cabo Blanco area at hand suggest

that they are closer to C. latilirata. C. cultellata Weisbord (1964, p.
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326, pi. 47, figs. 7-12) , also from the Mare Formation of Venezuela,

is based on a few immature ^ alves.

Occurrence. -]S 67, RR 230, USGS 19860.

Chione (Lirophora) sanctidavidis Maury PI. 30, figs. 4-9

1925. Chione (ClausineUa ?) saucli-dnvidis Maury, Bull. Amer. Paleont.. vol. 10,

No. 42, p. 161, pi. 28, fig. 12.

1927. Chione (Chione) sancti-daxndis Maury, Palmer, Palaeont. .\nier., vol. 1,

No. 5, p. 160. 1929, pi. 44, fig. 10.

Shell of small to medium size, inequilateral, moderately in-

flated. Antero-dorsal margin straight to slightly conca\e. Anterior

end strongly rounded. Posterior end produced. Postero-dorsal mar-

gin almost straight. Sculpture of early stages consists of raised con-

centric lamellae and later of rounded concentrics which sometimes

are bent upwards. Their interspaces usually broader. Ventral side

of concentrics with fine radial striae crossing the interspaces. The
concentrics may become lamellar anteriorly and posteriorly. Lunule

and escutcheon well defined, sculptured by growth lines. Hinge of

both valves with three cardinals. Right anterior cardinal .small,

lamellar, middle one trigonal and slightly extended along base of

hinge plate, posterior one long. Left anterior cardinal elongate,

slightly ciuved and thicker anteriorly, central one trigonal, pos-

terior one Ions:. \'entral and lunular marsrins finely crenulated.

Pallial sinus short, but sharply pointed.

Holotype. — Paleont. Research Inst., Ithaca, X. Y.. No. 972.

Type locality. — Matiua, Trinidad.

This species is rare at its type locality. The holot)pe is an

immatme, worn, rio^ht valve. This situation is unfortunate, because

this species is represented by numerous perfect specimens from the

Courbaril beds as well as from the Melajo River area. The vahes

from Matura are less inflated than those from Point Courbaril, and

those from the Melajo Clay are shorter on an average. The sculpture

of C. sanctidavidis is variable. Usually the concentrics are regularly

spaced, but irregularities as to spacing and thickness of the con-

centrics are not rare. The lamellar concentrics at the margins of

lunule and escutcheon are not a rule but may be present.

It does not seem advisable to separate the Courbaril and Melajo

specimens from those from Matura specifically or subspecifically.

There is an unnamed species occurring in the Gransaidl beds of
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the lower Springvale Formation which may have to be separated.

That species is larger than C. sanctidavidis, and its concentrics are

more closely set. C. ebergcnyii (Bose) (1906, p. 28, pi. 2, figs. 4-17)

from beds of questionable Pliocene age of Mexico has more numer-

ous concentrics and a marked posterior umbonal ridge.

Occurrence. — Me\2L]o River area: K 9813. Point Courbaril: K
1429, K 8839, K 12013, K 12255, RR 120, PJ 212, USGS 10991, USGS
20432, USGS 20432a, USGS 20433, USGS 20434, USGS 21778. Ma-
tura Bay: RR 230.

Distribution. — Melajo Clay Member of Springvale Fm., Cour-

baril beds of Upper Morne I'Enfer Fm., Matura shell bed.

Genus ANOMALOCARDIA Schumacher

Schumacher, 1817, Essai dun nou\eau systeme des habitations des vers

testaces, p. 134.

Type species (by monotyj^y) , Anomalocardia rugosa Schu-

macher (=: Venus flexuosa Linne) .

Anomaiocardia brasiliana (Gmelin) PI. 30, figs. 10, 11

1791. Venus brasiliana Cimehn, Systenia Naturae, ed. 13, p. 3289.

1864. Venus wacrndon Deshaves, Guppv, Trans. Sci. Assoc. Trinidad for 1864,

p. 36; reprint, Harris, 1921, Bull. Anicr. Paleont., vol. 8, No. 35, p. 16.

1867. Venus flexuosa Linne, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, p. 162;

reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 41.

1925. Anomaiocardia brasiliana Gmelin, Maury, Bull. Amer. Paleont., vol. 10,

No. 42, p. 165, pi. 29, figs. 10, 11.

1964. Anomaiocardia brasiliaim (Gmelin), ^V^eisbord, Bull. .\mer. Paleont.. vol.

45, No. 204, p. 272, pi. 38, figs. 5-8. For further citations see this publica-

tion.

This species is rare at Matura. The figured specimen is worn

and does not show much of the external sculpture. It is smaller and

not as heavy as Recent specimens from Brasil at hand.

Occurrence. -]S 67, PJ 302, USGS 18204, USGS 19860.

Distribiitio)}. — Upper Miocene (?) to Recent. For details see

Weisbord (1964, p. 274)

.

Family MACTRIDAE

Genus MACTRA Linne

Linne, 1767, Systema Naturae, ed. 12, p. 1125.

Type species (by subsequent designation. Gray, 1847, Zool. Soc.

London, Proc, pt. 15, p. 185), Cardiuju stultorum Linne.
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Subgenus MICROMACTRA Dall

Dall, 1894, Nautilus, vol. 8, No. 4, p. 40.

Type species (by monotypy) , Mactra califoruira Conrad.

Mactra (Micromactra) cf. maracaibensis H. K. Hodson PI. 30, figs. 12, 13;

PI. 31, figs. 1, 2

This form is represented from Matura and the Melajo Clay by

a few specimens inchiding only one complete shell. It might belong

to M. maracaibensis H. K. Hodson {in Hodson and Hodson, 1931a,

p. 20, pi. 9, figs. 6, 19) which had been described from the Miocene

of Venezuela. Apparently the Trinidad specimens are immature

looking exactly like the material described from the middle Miocene

of the Paraguana Peninsula, Venezuela (Jung, 1965, p. 468. pi. 60,

figs. 3, 5) . Adult specimens of M. maracaibensis from Venezuela

have a similar outline as M. macescens (Guppy) (1866b, p. 581,

pi. 26, fig. 2) from the middle Miocene Manzanilla Formation of

Trinidad but are less produced anteriorly, i.e. their umbones are

almost central and not behind the middle of the shell. Their pos-

terior ridge is less pronounced, and the concentric waves are re-

stricted to the dorsal part of the shell. M. aff. macescens from the

Springvale Formation (Rutsch, 1942, p. 119) may be the same as

the Melajo and Matura specimens.

The type specimen of M. nndula Dall [1890-1903 (1898), p.

893, pi. 28, fig. 12] from the Pliocene of South Carolina reaches

twice the size of the complete specimen from Matura. Additional

specimens of M. unduJa in the collections of the U. S. National

Museum from Shell Creek (USNM 153745) and the Caloosahatchee

River (USNM 153743) have comparable dimensions. M. undiila

constantly differs from the Trinidad material by its less pronounced

undulations on the umbo.

O cciirrejice. — MeW]o River area: EL 1810. Matiua Bay: RR
230, uses 18204.

Genus MULINIA Gray

Gray, 1837, Mag. Nat. History, new ser., vol. 1. p. 375 (not seen).

Type species (by subsecpient designation, Herrmannsen, 1847,

Indicis generum malacozooriun, vol. 2, p. 61), Mactra lateralis Say.

Mulinia species PL 31, figs. 3-5

Shell of medium size, almost equilateral, broadly trigonal in
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\oung stages, highly trigonal in adult stage. Anterior end broadly

rounded, posterior end somewhat pointed. Umbones moderately in-

flated. Posterior umbonal ridge well defined, angular. Anterior um-

bonal ridge roimded. Ligament entirely internal.

The characteristic feature of the genus MuUnia is its internal

ligament. The chondrophoral pit is deep and covered by a thin roof.

On worn specimens, like those from Matura, this roof is broken,

and the chondrophoral pit may then reach up to the beaks.

The Matura specimens seem to differ from the Recent M.
cleryana (d'Orbigny) (see Weisbord, 1964, p. 382, pi. 55, figs. 3-6)

only by their less pronounced inflation of the umbones. M. lateralis

(Say) (1822, p. 309) as figured by Abbott (1954, pi. 32o) has lower

umbones than the Trinidad material. The Recent Pacific Coast M.
pallida (Broderip and G. B. Sowerby I) (see Olsson, 1961, p. 330,

pi. 58, figs. 2-2c) is of similar shape but much larger. It has also

been recorded from the late Miocene to lower Pliocene Borbon

Formation of Ecuador (Olsson, 1964, p. 64) .

Occurreyice. -Voini Combaril: K 1429, K 12013, PJ 212, USGS
10432, USGS 20434 (immature specimens) . Matura Bay: RR 230,

PJ 302, USGS 18204, USGS 19860.

Family TELLINIDAE

Genus MOERELLA Fischer

Fischer, 1887, Manuel de Conchyliologie, p. 1147.

Type species (by monotypy) , Tcllina donacina Linne.

Subgenus MOERELLA s. str.

Moerella (Moerella) elinguis, n. sp. PI. 31, figs. 6-9

Shell small, elongate, strongly inequilateral. Dorsal margins

somewhat convex. Anterior end broadly rounded. Posterior end sub-

truncated. Ventral margin straightened. Sculpture consists of fine,

closely set concentrics. Posterior umbonal ridge pronoiuiced, slightly

angular. Posterior slope short and steep. Sometimes there is a shal-

low, radial depression in front of the posterior umbonal ridge. Right

hinge with two cardinals, the posterior one bifid, and two laterals,

the anterior one close to the cardinals. Left hinge with two cardi-

nals, the anterior one bifid, the posterior one small. Left laterals

rudimentary. Posterior muscle scar sunken. Pallial sinus deep, con-

fluent with pallial line, amost reaching the anterior muscle scar.
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Holotype. — Natural History Museum Basel, No. G 13327.

Dimensions of holotype (right valve). — "Length 10.8 mm,
height 6.3 mm.

Type locality. — Me\a']0 River area: KR 11862.

M. elingiiis, n. sp. is abundant in the Melajo Clay as well as in

the Courbaril beds. The Courbaril specimens usually grow some-

what larger.

This species closely resembles the form from the Miocene of

Peru described as Tellina (Angulus) pressa Dall by Spieker (1922,

p. 159, pi. 10, fig. 4) and as Tellina (Eury tellina) cf. felix Hanley

by Olsson (1932, p. 123, pi. 14, fig. 8) . The Peruvian form is larger

than the Trinidad fossils and its antero-dorsal margin tends to be

more convex. M. apomsa (Woodring) (1925, p. 170, pi. 23, figs.

19, 20) from Bowden, Jamaica, is a considerably smaller species

with coarser sculpture. The Recent Pacific Coast M. felix (Hanley)

(1844, p. 71; Olsson, 1961, p. 403, pi. 69, figs. 6, 6a) is somewhat

larger and less pointed posteriorly.

Occurrejice. -Melajo River area: EL 1810, K 9817, K 9903,

KR 11862, RR 290, PJ 285, USGS 18399, USGS 21178. Point Cour-

baril: K 8399, K 12255, USGS 10991, USGS 20432, USGS 20432a,

USGS 20434, USGS 21778.

Genus EURYTELLINA Fischer

Fischer, 1887, Manuel de Conchyliologie, p. 1147.

Type species (by monotypy) , Tellina punicea Born.

Eurytellina punicea (Born) ? PI. 32, figs. 1-5

1780. Tellina punicea Born, Testacea Musei Caesarei Vindobonensis, p. 33, pi.

2, fig. 8.

1964. Tellina (Eurytellina) punicea Born, VVeisbord, Bull. Amer. Paleont., vol.

45, No. 204. p. 335. pi. 48, figs. 14, 15, pi. 49, figs. 1, 2. For additional cita-

tions see this publication.

This species occurs frequently in the Courbaril beds but does

not reach the size of Recent specimens. Immature valves look dif-

ferent, having a more rectangular outline, and an apparently more

pronounced concentric sculpture. Recent immature valves of E.

punicea are indistinguishable from those of the Courbaril beds. The
concentric sculpture is usually obsolete on the umbonal region of

adult E. punicea. Courbaril valves tend to be more flexed pos-

teriorly than Recent specimens.
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One immature valve from the Mattira shell bed may belong to

E. punicea. Fragments from the Melajo Clay are identified as E
cf. punicea.

Occurrence. -Vo\m Courbaril: K 1429, K 8399, K 12013, K
12255, RR 120, PJ 212, USGS 20432, USGS 20432a, USGS 20434,

uses 21778. Matura Bay: JS 67 (?)

.

Eurytellina melajoensis, n. sp. PI. 32, figs. 6-9

Shell of mediiun size, slightly twisted to the right postero-

ventrally. Beaks low, situated little behind center. Dorsal margins

straight. Anterior margin broadly rounded. Posterior end truncated,

slightly emarginate. Posterior umbonal ridge low but well marked.

Surface smooth except for fine incrementals which are stronger on

posterior slope. Right hinge with two cardinals, the posterior one

bifid. Laterals well developed, anterior one closer to the cardinals.

Left hinge with an anterior bifid cardinal, and a posterior, rudi-

mentary, laminar cardinal. Left laterals weak to obsolete. Pallial

sinus deep, touching the anterior muscle scar, confluent with pal-

lial line. Ligamental area narrow, lanceolate.

Ho/oi))pe. — Natural History Museum Basel, No. G 13310.

Dimensions of liolotype (right valve). — Length 23.8 mm, height

15.0 mm, convexity 3.0 mm.
Type locality. — MeW]o River area: P} 285.

This species is well represented in the Melajo Clay but less so

in the Coiubaril beds. Its outline is remarkably constant. On worn

specimens fine, somewhat irregular, radial striae are visible.

The Recent E. trinitatis Tomlin (1929, jx 310) from Colon,

Panama, has similar dimensions and the same proportions. It dif-

fers in having fine, concentric grooves, whereas E. melajoensis, n. sp.

has no concentric scidpture except incrementals.

Occurrence. — ^ie\dL]o River area: EL 1810, Hutch 51, KR
11862, PJ 285, USGS 18399, USGS 18634, USGS 21178. Point Cour-

baril: K 8399, K 12013, K 12255, USGS 10991, USGS 20434.

Eurytellina ? oligosclssulata, n. sp. PI. 33, figs. 1-4

Shell of medium size, almost equilateral, moderately inflated.

Dorsal margins straight to slightly convex. Anterior end broadly

rounded. Posterior end narrowly rounded. Ventral margin evenly

curved. Posterior umbonal ridge inconspicuous. Sculptiue consists
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of incrementals. Anteriorly there are fine, equidistant, incised con-

centrics (about four per mm) which become oblique on the middle

portion of the shell disc and then disappear posteriorly. Right

hinge with two cardinals, the posterior one bifid, and two well-

developed laterals, the anterior one closer to the cardinals. Left

hinge with two cardinals, the anterior one bifid, the posterior one

rudimentary, laminar. Left laterals weak. Ligamental area narrow.

Pallial sinus deep, confluent with pallial line, not reaching the

anterior muscle scar.

Ho/o/))pe. — Natural History Museum Basel, No. G 13319.

Dimensions of holotype (left ty/ /t'(?j. — Length 22.0 mm, height

12.4 mm, convexity 2.8 mm.
Type locality. — Melajo River area: PJ 285.

The generic assignment of this species is somewhat question-

able. On one hand it has the typical hinge and general shape of

EuryteUina, on the other hand it has oblique lines on the surface

recalling Mocrella (Scissnia). But it does not have the short, pro-

nounced posterior slope of Moerella, and the zone of oblique lines

crossing the incrementals is narrow looking like the beginning of

a scissulation.

E. ? oligoscissulata somewhat resembles the rare Recent West

Coast Tellina (Scissula) nicoyana Hertlein and Strong [1940-1951

(1949), p. 85, pi. 1, figs. 23-26], for which Olsson (1961, p. 409)

erected the genus Hertellina. The Trinidad species is smaller, has

a less convex postero-dorsal margin, and the zone of oblique sculp-

ture is narrower.

Occurrence. -MqW]o River area: Hutch 51, KR 11862, PJ 285,

USGS 18399, uses 21178. Point Courbaril: K 1429, K 12255, USGS
10991, USGS 20432, USGS 20434, USGS 21778.

Genus MERISCA Ball

Ball, 1900, U. S. Nat. Mus., Proc, vol. 23, p. 290.

Type species (by original designation) , Tellina crystallina

Wood.

AAerisca trinidadensis, n. sp. PI. 33, figs. 5-9

Shell small, inequilateral, inequivalve, strongly inflated. An-

terior side broadly rounded. Posterior part twisted to the right.

Posterior end rostrate but less so in left valve. Left valve somewhat
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more inflated than right vahe. Right valve with a radial depres-

sion in front of the posterior iimbonal ridge which is inconspicu-

ous in left valve. Sculpture consists of closely spaced, lamellar con-

centrics. Right hinge with a small anterior and a trigonal, bifid,

posterior cardinal. Laterals strong, almost equidistant from

cardinals, with deep sockets above. Left anterior cardinal bifid,

posterior one rudimentary. No left laterals. Lunule broad, better

defined in left valve. Escutcheon sculptured by giowth lines,

bordered by a sharp ridge. Ligamental area narrow. Pallial sinus

high and deep, almost reaching the anterior muscle scar; only half-

^vay confluent with pallial line.

Holotype. — 'Natural History Museum Basel, No. G 13338.

Dimensions of holotype (right valve). — Length 12.1 mm, height

9.2 mm, convexity 2.8 mm.
Type locality. — Mel'djo River area: Hutch 51.

This species is represented by a number of right valves from the

Melajo Clay. Although there is no double-valved specimen, the left

valves at hand are thought to belong to the same species. Parts of

the inner maro^ins of lunule and escutcheon in the left valve seem

to have the function of laterals as they are slightly thickened.

M. acrocosmia (Ball) [1890-1903 (1900), p. 1020, pi. 46, fig.

10] from Bowden, Jamaica, is a smaller species. It has radial threads

between the concentrics which are lacking in M. trinidadensis,

n. sp., and the radial depression in front of the posterior umbonal

ridge is less pronounced. The Recent West Coast M. margarita

Olsson (1961, p. 383, pi. 70, figs. 5, 5a) is a larger species with

similar outline, but the pallial sinus is wholly confluent with the

pallial line.

Most closely related to AI. trinidadensis, n. sp. is the Recent

Caribbean M. martinicensis (d'Orbigny) (1842, pi. 26, figs. 6-8;

1845, p. 305). It has about the same dimensions and outline. Its

pallial features are the same (Warmke and Abbott, 1961, p. 196,

text fig. 30b) , but its postero-dorsal margin is almost straight,

whereas in M. trinidadensis it is convex. In addition D'Orbigny 's

original figure shows radial striae between the concentrics.

Occurrence. - Hutch 51, K 9817, RR 290, PJ 285, USGS 18399,

uses 21178.
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Genus TELLIDORA H. and A. Adams

H. and A. Adams, 1858, Genera of Recent Mollusca, vol. 2, p. 401.

Type species (by subsequent designation, Dall, 1900, Wagner

Free Inst. Sci. Philadelphia, Trans., vol. 3, pt. 5, p. 1037), Tellina

biirncti. Broderip and G. B. Sowerby I.

Tellidora species

A number of fragments from the Melajo Clay belong to Telli-

dora, but a specific determination is not possible. Some hinges are

preserved, but the entire outline of the shell cannot be recon-

structed.

The Melajo species is close to the Recent Atlantic T. cristata

(Recluz) (Rev. Zool. Soc. Cuvierienne, vol. 5, p. 270, 1842) and

the Recent ^Vest American T. biniicti (Broderip and G. B. Sowerby

I) (Zool Jour., vol. 4, No. 15, p. 362, pi. 9, fig. 2, 1829; Olsson,

1961, p. 381, pi. 69, figs. Mb).
Dall [1890-1903 (1900) p. 1037] put T. lunulata Holmes in the

synonymy of T. cristata, whereas Olsson and Harbison (1953, p.

131) consider it a distinct species.

A species of Tellidora identified as T. cristata has been re-

ported from the middle Miocene Gatun Formation of Costa Rica

by Olsson (1922, p. 254, pi. 26, figs. 1,2).

Occurrence. -V] 285, USGS 18399, USGS 21178.

Genus STRIGILLA Turton

Turton, 1822, Conchylia Insularuni Britannitaium, p. 117.

Type species (by subsequent designation, Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 186), Tellina carnaria Linne.

Subgenus STRIGILLA s. sir.

Strigllla (Strigiila) carnaria (Linne) ? PI. 33, figs. 10, 11

1758. Tellina carnaria Linnaeus. Systenia Naturae, ed. 10, p. 676.

1864. Strigiila carnaria Linne, Guppv, Trans. Sci. Assoc. Trinidad for 1864,

p. 36: reprint, Harris, 1921, Bull. Amer. Paleont, vol. 8, No. 35, p. 16.

1867. Strigiila carnaria Linne, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, p. 162;

reprint, Harris, 1921. Bull. Amer. Paleont., vol. 8, No. 35, p. 41.

1874. Strigiila carnaria Linne, Guppv, Geol. Mag., new ser., decade 2, vol. 1,

p. 441.

1964. Strigiila carnaria (Linnaeus), 'Weisbord, Bull. Amer. Paleont., vol. 45, No.

204, p. 349, pi. 50, figs. 9-12. pi. 51, figs. 1-6. For additional citations see

this publication.

S. carnaria ? was thought to be absent at Matura (Maury, 1925,

p. 120) , but it occurs in the Courbaril beds as well as in the Matura
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shell bed. The fossils are smaller on an average, the sulci coarser,

and their interspaces wider than in Recent specimens. It is ques-

tionable whether this should be considered as of subspecific value,

because these features are variable to some degree in Recent shells.

There are not enough fossil specimens, however, to show the

variability which would allow their subspecific separation.

As to the wide spacing of the sidci the Trinidad fossils resem-

ble the Recent West Coast S. dicliotonia (Philippi) and S. cicerula

(Philippi) as figured by Olsson (1961, pi. 73, figs. 2, 3) .

Occurrence. -Vohn Courbaril: K 12255, USGS 20432, USGS
20432a. Matura Bay: USGS 18204. USGS 19860.

Distribution. — Wiocene and Pleistocene, Venezuela. Pleisto-

cene, Alabama. Recent from North Carolina to Brasil, and on the

^V'est Coast from Panama to northern Peru.

Subgenus PISOSTRIGILLA Olsson

Olsson, 1961, Panamic-Pacific Pelecypoda (Palcoiit. Res. Inst., Ithaca, N.Y.),

p. 390.

Type species (by original designation), TeUina pisiformis

Linne.

Strigilia (Pisostrigilla) pisiformis (Linne) PI. 33, figs. 12-14

1758. TeUina pisiformis Linne, Systema Naturae, ed. 10, p. 677.

1925. Strigilia pisiformis Linnaeus, Maurv, Bull. Amer. Palcont., vol. 10, No.
42, p. 120, pi. 20, fig. 13.

1964. Strigilia pisiformis (Linnaeus), ^Veisbord, Bull. Amer. Paleont., vol. 45,

No. 204, p. 346, pi. 50, figs. 3-8. For additional citations see tliis publica-

tion.

This species is fairly common at Matura. Matura valves reach

a length of 12 mm. S. pisiformis is most closely related to the Recent

West Coast S. panamensis Olsson (1961, p. 390, pi. 39, figs. 8-8b)

.

Occiirre?ice.-RK 230, USGS 18204, USGS 19860.

Distribution. — Miocene to Recent. For details see ^Veisbord

(1964, p. 349) .

Strigilia (Pisostrigilla ?) species

There is a single, left, small valve (length 4.5 mm) from the

Courbaril beds with a peculiar scidpture. On the anterior part of

the shell the incised lines are not curved as in the Recent West

Coast S. strata Olsson (1961, p. 390, pi. 39, fig. 7) , the type species

of the subgenus Simplistrigilla Olsson. The same feature is present
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on the upper Miocene (?) S. galvestofioisis Harris (1895, p. 10,

pi. 1, fig. 4) from Texas (Galveston well), S. eutykta Gardner and

Aldrich (1919, p. 47, pi. 3, figs. 4, 8, 10) from the upper Miocene

and Pliocene of the southeastern United States (see also Mansfield,

1932a, p. 139) , and S. georgiana Gardner [1926-1950 (1928) , p. 199,

pi. 30, figs. 12, 13] from the Oak Grove Sand of Georgia.

The posterior slope of species belonging to Pisoslrigilla is

characterised by radial rows of acute angles formed by the incised

lines. In S. pisiformis and other species there are two of these rows

bordering a zone with parallel lines. On the valve from the Cour-

baril beds this zone is extremely narrow and visible only under a

good lens.

Occurrence. -K 12255.

Genus MACOMA Leach

Leach, 1819, in Jolm Ross, A voyage of discovery made under the orders of

the Admiralty in His Majesty's ships Isabella and Alexander for the purpose
of exploring Baffins Bay and incjuiring into the probability of a north-

west passage, Appendix 11, p. LXII (not seen).

Type species (by monotypy) , Macoma tenera Leach (=: Tel-

liiui calcarea Gmelin) .

Subgenus PSAMMACOAAA Dall

Dall, 1900, U. S. Nat. Miis., Proc, vol. 23, No. 1210, p. 292.

Type species (by original designation) , Tclliiia Candida

Lamarck.

Macoma (Psammacoma) species A PI. 34, figs. 1, 2

?1938. Telliua couvaensis Yokes, Amer. Museum Novitates, No. 988, p. 14, fig. 9.

Shell elongate, inequilateral. Dorsal margins straight, anterior

end regularly curved. Posterior side short, truncated. Posterior um-

bonal ridge moderately pronounced. Sctdpture consists of incre-

mentals only. Pallial sinus deep, but not high, partly confluent

with pallial line.

This form is represented from the Melajo Clay by a few in-

complete valves. It may be the same as Tellina couvaensis Vokes

from Springvale Quarry. T. couvaensis is based on the holotype only

which is an incomplete specimen with its interior concealed by

matrix.

M. olivella Dall [1890-1903 (1900), p. 1054, pi. 47, fig. 20;
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Woodring, 1925, p. 177, pi. 24, figs. 20, 21] from Bowden, Jamaica,

is also based on the holotype only which is an incomplete valve.

It is easily distinguished from the Melajo species by its concave

postero-dorsal margin and its longer ligamental area.

Occurrence. -VSGS 18411, USGS 18634, USGS 21178 (?)

.

Macoma (Psammacoma) species B PI. 34, figs. 3, 4

A few valves occurring in the Courbaril beds have about the

same size as Macoma species A from the Melajo Clay. However,

they are less inflated and their posterior side is longer. The pallial

sinus of the Melajo species is narrower and its posterior umbonal

ridge more pronounced.

M. hybrida Weisbord (1964, p. 352, pi. 46, figs. 3, 4) from the

Pliocene Mare Formation of Venezuela is known from the holotype

only. It has a much shorter posterior side, a steeper posterior slope,

and a smaller pallial sinus.

Occurrence. - USGS 20432.

Genus PSAMMOTRETA Dall

Dall, 1900, U. S. Nat. Mus.. Pioc, vol. 23, No. 1210, p. 292.

Type species (by original designation) , TeUinn aurora Hanley.

Psammotreta galbana, n. sp. PI. 34, figs. 5, 6

Shell of medium size, moderately inflated. Posterior side

shorter than anterior one. Posterior end of right valve slightly

flexed. Posterior umbonal ridge inconspicuous. Left valve with a

shallow radial depression posteriorly which is not developed in right

valve. Sculpture consists of incrementals which are more conspicu-

ous on posterior area. Right hinge with a bifid cardinal posteriorly

and a narrow cardinal anteriorly. Left hinge with a scarcely bifid

anterior cardinal and a narrow posterior cardinal. Ligamental area

short, but high. Anterior adductor scar larger than posterior one.

Pallial sinus deep its highest point lying behind the beaks; partly

confluent with pallial line.

Holotype. - USNM 645335.

Dimensions of holotype (right valve). — Length 37.8 mm, height

28.2 mm, convexity 7.7 mm.
Type locality. - Point Courbaril: USGS 20432.

P. galbana is represented by a few valves which occur only in
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tlie Couibaiil I^eds. It seems that no Recent species of Psomiuotreta

has ever been recorded from the Western Atlantic. P. galbana is

related to the Recent Eastern Pacific species.

P. aurora (Hanley) (1844, p. 147; Olsson, 1961, p. 411, j)l. 74,

figs. 6, 6a) is le::s inflated, less inequilateral, and the highest point

of its pallial sinus lies below the beaks. P. dombei (Hanley) (1844,

p. 144) and P. gubernaculum (Hanley) (1844, p. 142) reach con-

siderably larger dimensions than P. galbana. P galbana has about

the same proportions as the form figured by Olsson (1961, pi. 74,

figs. 8, 8a) as Psammotreta sp. (Pearl Islands, Panama) but is

larger.

Occurrence. - K 12013, USGS 20432.

Genus APOLYMETIS Salisbury

Salisbury, 1929, Malac Soc. London, Proc, vol. 18, p. 258.

Type species (by original designation) , TeUina meyeri Philippi

(:rr TelUna meyeri Dunker)

.

Apolymetis trinitaria (Ball) Pi. 34, figs. 7, 8

1900. Metis trinitaria Dall, Wagner Free Inst. Sci. Philadelphia, Trans., vol. 3,

pt. 5, p. 1041, pi. 46, fig 24 (see also for further citations) .

1910. Telina sagrae d'Orbigny, Guppy, Agric. Soc. Trinidad and Tobago, Soc.

Paper No. 440, pp. 6, 12; reprint, Harris, 1921, Bull. Amer. Paleont., vol.

8, No. 35, pp. 149, 154.

1919. Not Metis trinitaria Dall, Cooke, Carnegie Inst. Washington, Pub. 291, p.

148, pi. 14, figs. 2a. 2b.

1920. Not Metis trinitaria Dall, Maury. New York Acad. Sci., Sci Sur. Porto Rico

and the Virgin Islands, vol. 3, pt. 1, p. 42.

1920. Not Metis trinitaria Dall, Hubbard, New York Acad. Sci., Sci. Sur. Porto

Rico and the Virgin Islands, vol. 3, pt. 2, p. 125, pi. 10, fig. 7.

1925. Metis trinitaria Dall, Maury, Bull. Amer. Paleont., vol. 10, No. 42, p. 121,

pi. 22, figs. 1, 2, 8.

1925. Not Metis trinitaria Dall, Maurv. Serv. Geol. Min. Brasil, Mon. No. 4, p.

357, pi. 19, fig. 3.

1929. Metis trinitaria colombicnsis 'W^eisbord, Bull. Amer. Paleont., vol. 14, No.

54, p. 24, pi. 5, fig. 6.

?193I.Me«/5 falconensis H. K. Hodson. in Hodson and Hodson, Bull. Amer.
Paleont., vol. 16, No. 59, p. 13, pi. 4, figs. 1, 4.

1931. Metis colombiensis Weisbord, Hodson and Hodson, Bull. Amer. Paleont.,

vol. 16, No. 60. p. 8. pi. 4, fig. 1 (holotype) .

1938. Metis trinitaria Dall, Yokes, Amer. Museum Novitates, No. 988, p. 3.

1942. Apolymetis colombiensis (Weisbord) , Rutsch, Verh. Naturf. Ges. Basel,

vol. 54, p. 123, pi. 6, figs. 2, 3.

Lectotype (herewith selected). — \]SNM 115660.

Dimensions of lectotype. — Length 53 mm, height 42 mm, con-

vexity (both valves) 21.6 mm.
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This species occurs at the very base of the Melajo Clay but is

rare. The material from Melajo is indistinguishable from that from

Springvale Quarry, where the species is common.
Guppy had two specimens which he first labelled Tellina

biplicata Conrad and later Tellina sagrae. The same specimens be-

came Ball's type lot for his Metis trinitaria. They were collected

in the type area of the Springvale Formation, and their color and

adhering matrix show that they belong to the Savaneta Glau-

conitic Sandstone Member. Ball's figured specimen, the lectotype,

is unusual in its proportions. None of the topotypes has such an

elongate anterior part.

The remaining syntype (USNM 645187) is larger, less com-

plete, but with almost centrally placed umbones. Typical topo-

types are those figiued by Rutsch (1942) . Springvale specimens

show a considerable variability. The proportions of length to height

are not constant, i.e. subquadrate valves occur together with sub-

rectangualr ones. The deepness of the central, radial concavity of

the right valve is variable to some degree. A second posterior um-

bonal ridge is, although not prominently, frequently developed.

These variable features have been used to separate A. jalconensis

from A. colombiensis. Material from the middle Miocene of Colom-

bia cannot be separated from the Trinidad fossils.

B'Orbigny's figures of Tellina sagrae (1852 ?, Palaeontologia

Cubana, pi. 4, figs. 8, 9, 10) are based on an internal mold. Ac-

cording to Ball [1890-1903 (1900), p. 1043] it is the same as the

Recent Metis intastruita Say (1826, p. 218)

.

It is difficult to separate A. intastriata from A. trinitaria ac-

cording to the many Recent valves at hand. The fossils are always

double-valved specimens. Fossil single valves, if available, might

show that A. trinitaria is the same as the Recent species.

On the other hand A. trinitaria as mentioned and figured by

Cooke (1919), Maury (1920), and Hubbard (1920) represents a

different species. The collections of the U. S. National Museum con-

tain many lots of that form from the early Miocene of Anguilla

(Crociis Bay) , Cuba (largest lots from La Cruz Formation near

Santiago de Cuba) and Puerto Rico. This species differs from A.

trinitaria in being constantly smaller and much more inequilateral.

Occurrence. -^V. 291, USGS 18411, USGS 18634.
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Distributioi. — Middle Miocene ol; Colombia and Venezuela

(?) . Trinidad: Savaneta Glauconitic Sandstone Member and Melajo

Clay Member, both of Springvale Fm. (late Miocene)

.

Genus TEMNOCONCHA Dall

Ball, 1921, Nautilus, vol. 34, No. 4, p. 132.

Type species (by monotypy) , Psammacorna (Temiwconcha)

brasiliana Dall.

Temnoconcha aff. brasiliana (Dall) PI. 34, fig. 9; PI. 35, figs. 1-S

Shell of medium size, thin and delicate, slightly inequilateral.

Umbones low, situated a little behind center. Antero-dorsal margin

slightl) convex, postero-dorsal margin somewhat concave. Margin

broadly rounded anteriorly, obliquely truncated and a little angu-

lated posteriorly. Posterior umbonal ridge marked. Sculpture con-

sists of incremental which are conspicuous on posterior slope.

Scissulation concentric anteriorly, oblique centrally, disappearing

in front of umbonal ridge. Hinge with two cardinals in each valve,

no laterals. Both right cardinals bifid. Anterior left cardinal bifid,

posterior one rudimentary, thin. Ligamental area small, lanceolate.

The type locality of T. hrasiUana (Dall) (1921, p. 132) is San

Sebastian Island off the southern coast of Brasil. The species has

been discussed, and its holotype (USNM 333023) figured by Boss

and Kenk (1964). Pallial line and sinus of the Trinidad fossils

have the same shape as on Recent shells, but the fossil specimens

never attain the size of Recent ones. The shells from Point Cour-

baril are more elongate than those from the Melajo Clay. The

oblique lines are somewhat more widely spaced on the fossil speci-

mens.

T. brasiliana has been compared with the Recent Eastern Paci-

fic T. cognata (C. B. Adams) (1852, p. 503) = T. concinna (C. B.

Adams) (1852, p. 504) by Boss and Kenk. T. cognata essentially is a

larger species. It has been recorded from the Pliocene of Ecuador by

Pilsbry and Olsson (1941, p. 69). T. ecuadoriana Olsson (1964, p.

70, pi. 9, fig. 1) from the late Miocene to early Pliocene Borbon

Formation of Ecuador is even larger than T. cognata.

The Trinidad fossils should possibly be identified as T. cer-

cadica (Maury) (1917, p. 224, pi. 38, fig. 9) which has been

described from the middle Miocene Cercado Formation of the
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Dominican Republic. The collections of the U. S. National Museum
contain only fragmentary topotypes, but T. cercadicn seems to have

similar dimensions as the Trinidad fossils.

Some specimens of probable middle Miocene age are contained

in a lot from USGS Station 7996a: about midway between Boca del

Canalete and Puerta de Arboletes, Caribbean coast of Colombia.

They possibly represent 7". cercadica.

Occurrence. -MeW]o River area: EL 1810, USGS 18399, USGS
21178. Point Courbaril: K 1429, K 12255, PJ 212, USGS 20432,

USGS 20434.

Family SEMELIDAE

Genus SEMELE Schumacher

Schumacher, 1817, Essai criin nouveau systeme des habitations des vers

testaces, p. 165.

Type species (by monotypy) , TeUina reticulata Spengler (=
Tellina proficua Pulteney) .

Semele proficua (Pulteney) PI. 35, figs. 4, 5

1799. Tellina proficua Pulteney, Hutch. Dorsetshire, p. 29, pi. 5, fig. 4 (not

seen).

1925. Semele proficua Pulteney, Maurv, Bull. Amer. Paleont., vol. 10, No. 42,

p. 117, pi. 21, fig. 5.

1964. Semele proficua (Pulteney), \Veisbord, Bull. Amer. Paleont., vol. 45, No.

204, p. 356, pi. 51, figs 9-14. For additional citations see this publication.

Like S. purpurascens this species occius at Matura (rare) and

in the Courbaril beds (frequent) . The material at hand has thicker

shells than Recent specimens, the valves are somewhat more in-

flated, and the chondrophore is deeper.

Occurrence. -Voinl Courbaril: K 8399, K 12013, K 12255, PJ

212, USGS 20432, USGS 20432a, USGS 21778. Matura Bay: RR 230.

Distribution. — VWocene to Recent (see Weisbord, 1964, p.

358).

Semele purpurascens (Gmelin) PI. 35, figs. 6, 7

1791. Venus purpurascens Gmelin, Svstcma Naturae, ed. 13, vol. 1, pt. 6, p.

3288.

1867. Semele variegata Lamarck, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, p.

162; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 41.

1874. Semele variegata Lamarck, Guppy, Geol. Mag., new ser., decade 2, vol. 1,

p. 441.

1925. Semele purpurascens Gmelin, Maury, Bull. Amer. Paleont., vol. 10, No.

42, p. 117. Not pi. 20, fig. 17.
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1964. Seinele puipitrascens (Gnielin), W'eisboid, Bull. Amer. Paleont., vol. 45,

No. 204, p. 353. pi. 51, figs. 7, 8. For additional citations see this publica-

tion.

This species is rare at Matura as well as in the Courbaril beds.

Occurrence. -Foim Courbaril: PJ 212, USGS 20432, USGS
10432a. Matiira Bay: RR 230.

Distribution. — hRte Miocene to Recent (see Weisborcl, 1964,

p. 356) .

Semele laevis costaricensis Olsson PI. 36, figs. 1, 2

1922. Scinele laevis Soweibv var. costaricensis Olsson, Bull. Amer. Paleont.,

vol. 9, No. 39, p. 258, pi. 29, fig. 1.

1931. Semele laevis costaricensis Olsson, Hodson and Hodson, Bull. .\mer.

Paleont., vol. 16, No. 59, p. 17, pi. 8, fig. 5.

1932. Semele laevis costaricensis Olsson, Olsson, Bull. .4mer. Paleont., vol. 19,

No. 68, p. 126.

1942. Semele laevis Sowerby, var. costaricensis Olsson, Haas, Jour. Paleont.,

vol. 16, No. 3, p. 309.

//o/o^}'p(?. — Paleont. Research Inst., Ithaca, N. Y., No. 21287.

Type locality. — Hill 3, Banana River, Lim6n Prov., Costa

Rica: Gatun Fm. (miclclle Miocene)

.

This species is represented from the Melajo Clay by two right

valves and a fragment and from the Combaril beds by one double-

valved specimen and a hinge fragment.

5. laevis costaricensis essentially is a smaller form than the

Recent S. laevis (G. B. Sowerby I) [in Broderip and Sowerby, 1832-

1833, p. 199, 1833; Olsson, 1961, p. 361, pi. 64, fig. 6) from the west

coast of Central America. The Melajo specimens have a somewhat

narrower pallial sinus, and the right cardinal teeth are shorter and

stouter. Large specimens of S. laevis have been recorded from the

Pliocene Jama Formation of western Ecuador by Pilsbry and Olsson

(1941, p. 70), and Olsson (1964, p. 65, pi. 9, fig. 9) mentioned

Semele cf. costaricensis from the middle Miocene Angostura Forma-

tion of northwestern Ecuador.

S. laevis costaricensis occurs frequently in the Gransaull Clay

Member of the Springvale Formation, but it does not seem to have

been found in the Chickland Clay Member of the same formation.

Occurrence. -Mt\di]o River area: USGS 18399, USGS 21178.

Point Courbaril: USGS 10991, USGS 20432.

Distribution. — Costa Rica: Gatun Fm. (middle Miocene)

.

Peru: Zorritos Fm. (middle Miocene) . Venezuela: "upper middle
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Miocene ". Trinidad: Gransaull Clay Member and Melajo Clay

Member, both of Springvale Fm., Courbaril beds of Upper Morne
I'Enfer Fm.

Semele claytoni couvensis Maury PI. 36, fig. 3

1925. Scniclr claytoni var. coiweiisis Maiirv, Bull. .Amcr. Paleont., vol. 10, No
42, p. 118, pi. 21, fig. 4.

1938. Semele claytoni couvensis Maury, Yokes, Amer. Museum Novitates, No.
988, p. 3.

1942. Semele claytoni conx'oisis Maiu\, Rutsch, \'ei'h. Xaturf. Ges. Basel, \ol.

54. p. 122. pi. 5, fig. 4.

Holotype. — Paleont. Research Inst., Ithaca, N. Y., No. 888.

Type locality. — Springvale Quarry, Trinidad.

There is a single right valve from the base of the Melajo Clay.

It is attached to matrix, but part of the hinge is visible showing

clearly that it belongs to Semele. It is smaller than specimens from

Springvale Quarry.

Topotypes of 5. claytoni Maury (1917, p. 227, pi. 35, fig. 9)

from the middle Miocene Cercado Formation of the Dominican

Republic show that the subspecies couvensis has a less accentuated

posterior umbonal ridge, and that its concentrics almost disappear

toward the postero-dorsal margin.

S. leana Ball [1890-1903 (1900), p. 992, pi. 37, figs. 1, 2] from

the Pliocene of Florida is a more inflated and inequilateral species

with stronger radials between the concentrics. S. perlamellosa Heil-

prin (1887, p. 92, pi. 11, fig. 23) from the Pliocene of Florida is

a much longer form compared to its height.

Occurrence. -\J^G^ 18411.

Distribution. — ^ci\?Lnei2i Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm.

Semele aff. anteriocosta Yokes PI. 36, figs. 4-9

Shell of small to medium size, flattish, somewhat inequilateral.

Umbones behind the middle, low. Dorsal margins almost straight.

Anterior margin regularly rounded. Posterior end subtruncated.

Prodissoconch smooth, glassy. First sculpture consists of narrow con-

centrics with wider interspaces followed by a number of coarser con-

centrics with wider interspaces as well. Subsequently the inter-

spaces become narrower and sometimes irregular in width. Antero-

dorsal portion of shell with a varying number of radial, incised lines

crossing the concentrics. Postero-dorsal area with an inconspicuous
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ladial depression. Liinule small, sunken. Escutcheon elongate, nar-

row, with sjrowth lines. Riaiht hinsre with two small cardinals and

an elonate chondrophore behind them. One anterior and one pos-

terior lateral teeth Avith a socket dorsally. Left hinge with two

Carolina's, the posterior one rudimentary. One anterior and one

posterior lateral. Pallial sinus huge.

This form occurs in the Melajo Clay, the Courbaril beds, and

at Matura. S. anteriocosta Yokes (1938, p. 14, fig. 5) from the

Savaneta Glauconitic Sandstone Member of the Springvale Fm.

of SpringA'ale Quarry is rare. Comparison with two topotypes shows

that S. aff. anteriocosta is a consistently smaller form with finer con-

centric sculpture. Some Matiua valves even tend to have a smooth

surface during part of the ontogeny. The number of the radial, in-

cised lines on the antero-dorsal part of the shell is variable.

If the variability of S. anteriocosta were known, the present

material might prove to belong to that species. The specimen from

Matura figured by Maury (1925, pi. 20, fig. 17) as S. purpurascens

is S. aff. anteriocosta.

There are three species of Semele having the radial, incised

lines like S. anteriocosta: S. puhhra (G. B. Sowerby I) {in Broderip

and Sowerby, 1832-1833, p. 57, 1832; Olsson, 1961, p. 368, pi. 65, fig.

5) , S. guaywascnsis Pilsbry and Lowe (1932, p. 92, pi. 12, figs. 8, 9)

,

both Recent Eastern Pacific species, and S. quentinensis Dall (1921,

West American Scientist, vol. 19, No. 3, p. 22; Dall, 1925, p. 26, pi.

8, fig. 4) from the Pleistocene of Lower California, Mexico. S.

pulchra is higher and trigonal in outline, 5. guaymasensis has

coarser concentrics, and S. quenti)U'nsis has a finer sculpture.

Occurrence. -MeW]o River area: KR 11862, K 9817, USGS,

18399, USGS 18411, USGS 21178. Point Courbaril: K 1429, K 12255,

USGS 10991, USGS 20432a, USGS 20434. Matura Bay: RR 230,

USGS 19860.

Genus ABRA Lamarck

Lamarck, 1818, Histoire natuielle des animaux sans vertebres, vol. 5, p. 492.

Type species (by monotypy) , Mactra tejiuis Montagu.

Abra cf. aequalis (Say) PI. 37, figs. 1-3

A number of partly broken valves from the Courbaril beds may

belong to A. aequalis (Say) (1822, p. 307) . According to the figures
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given by Gardner [1943-1948 (1943) , pi. 17, figs. 12-15] the outline

is almost the same. The postero-ventral margin of the Trinidad

shells is less regularly rounded being slightly angulated. The right

hinge consists of two small, subequal cardinals in front of the

oblique chondrophoral pit, and feeble lateral grooves. The an-

terior cardinal of the left valve is somewhat stronger than the pos-

terior one; no laterals. Pallial sinus deep. Exterior siuface almost

smooth, some faint incrementals discernible.

A. aequalis is wide spread in North America and ranges from

Miocene to Recent according to Gardner [1943-1948 (1943), p.

104]. The Recent A. uriiguayensis (Pilsbry) (1897, p. 293, pi. 7,

figs. 27-29) differs in details of the dentition and by its longer and

straight antero-dorsal margin.

Occurrence. -K 1429, K 8399, K 12013, RR 120, PJ 212, USGS
10991, USGS 20432, USGS 20432a, USGS 20433, USGS 20434,

USGS 21778.

Abra ? species

A few small, poorly preserved specimens from Matura mostly

attached to matrix suggest a species of Abra. They differ from Abra

cf. aequalis from the Combaril beds not only by their smaller size

but also in being more inequilateral.

Occurrence. -VSGS 18204, USGS 19860.

Genus CUMINGIA G. B. Sowerby I

Sowerby, G. B. I, 1833, Zool. Soc. London. Pioc, pt. 1, p. 34.

Type species (by subsequent designation. Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 187) , Cumingia lamellosa G. B.

Sowerby I.

Cumingia galbensis, n. sp. PI. 37, figs. 4-6

Shell of small to medium size, inflated for the genus. Outline

variable due to nestling mode of life. Umbones almost central.

Anterior extremity broadly rounded, postero-ventral margin some-

what angulated. General aspect usually stout. Sculpture con-

sists of almost equally spaced, concentric lamellae. Their inter-

spaces with minute radial striae. Hinge with a large chondrophore,

a small cardinal tooth in front of it, and two laterals. The right

laterals are much larger. The anterior right lateral is the largest,
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and is strongly projecting. Lunula relatively large. Pallial sinus

partly confluent with pallial line.

Holotype. - USNM G45355.

Dimensions of holotype (right valve). — Length 13.5 mm, height

11.4 mm, convexity 4.6 mm.
Type locality. - Point Courbaril: USGS 20432.

This species occurs in the Courbaril beds only. Right and left

valves are well represented.

Specimens in the collections of the U. S. National Museum
labelled C. tellinoides Conrad from the Western Atlantic are longer,

less inflated, and tend to have more distant concentrics. The
Recent C. coarctata G. B. Sowerby I (1833-1834, p. 34, 1833) as

figured by Abbott (1958, p. 136, pi. 5, 1, m) , and by Olsson and

Harbison (1953, p. 136, pi. 15, fig. 5) from the Pliocene of St.

Petersburg, Florida, is a smaller form with more widely spaced

concentrics. C. amydra Olsson and Harbison (1953, p. 136, pi. 15,

fig. 6) from the Pliocene of Florida is known from a left valve only.

It is smaller, and has more closely set concentrics than C. galbensis.

A species of Ciimingia in the collections of the U. S. National

Museum occurring abundantly in the late Miocene of Acline,

Florida, is considerably larger, proportionately longer, and less

inflated.

C. galbensis resembles immature specimens of the Recent West

Coast C. lamellosa G. B. Sowerby I (1833-1834, p. 34, 1833). They

have the same degree of inflation and similar proportions. But C.

lamellosa reaches a much larger size, and has coarser sculpture.

Occurrence. - K 8399, USGS 10991, USGS 20432, USGS 20432a,

USGS 20434.

Family DONACIDAE
Genus DONAX Linne

Linne, 1758, Systema Naturae, ed. 10, p. 682.

Type species (by subsequent designation, Herrmannsen, April

18, 1847, Indicis generum malacozoorum, vol. 1, p. 404), Donax

riigosa Linne.

Donax striatus Linne ? PI. 37, figs. 7, 8

1864. Donax striata Linne, Guppy, Trans. Sci. Assoc. Trinidad for 1864, p. 36;

reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 16.

1867. Donax striata Linn^, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, p. 162;

reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 41.
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D. striatxis has been cited from Matura by Guppy already. The
specimens at hand are strongly worn leaving sculptural details al-

most unrecognizable.

Some small valves occur in the Courbaril beds. Their shape and

sculpture suggest that they may be immature D. striatus, and that

they do not belong to D. vagus Weisbord (1964, p. 368, pi. 53, figs.

10, 11) nor to D. marensis Weisbord (1964, p. 369, pi. 53, figs. 12,

13), both small species from the Pliocene Mare Formation of

Venezuela.

Occurrence. -Voini Courbaril: K 1429, K 8399, PJ 212, USGS
10991, USGS 20433, USGS 20434. Matura Bay: JS 67, RR 230, PJ

302.

Donax fabagelloides Guppy PI. 37, fig. 9; PI. 38, figs. 1-4

1864. Donax fabagella Lamarck, Guppy, Trans. Sci. Assoc. Trinidad for 1864,

p. 36; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 16.

1867. Donax fabagelloides Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, pp. 162,

173; reprint, Harris, 1921. Bull. Amer. Paleont., vol. 8. No. 35, pp. 41, 52.

1874. Donax fabagelloides Guppv, Guppy, Geol. Mag., new ser., decade 2, vol.

1, pp. 435, 442. pi. 18, fig. 10.

1925. Donax fabagelloides Guppy, Maury, Bull. Amer. Paleont. vol. 10. No. 42,

p. 115.

Shell of medium size, thin, elongate, inequilateral. Anterior

side longer. Anterior and posterior ends narrowly arched. Ventral

margin straight to slightly curved. Postero-dorsal margin straight.

Antero-dorsal margin somewhat curved. Surface smooth, radially

striated below outer layer. Posterior umbonal ridge inconspicuous.

Right hinge with two cardinals, the posterior one triangular. Pos-

teriorly there is a prominent socket for the left posterior lateral.

Left hinge with two cardinals; posterior one bifid. Anterior lateral

elongate, posterior lateral small, knoblike. Ligament external, sit-

ting on a small platform giving the appearance of a third cardinal

tooth in the right valve. Inner margin crenulated. Pallial sinus

moderately deep, broadly rounded, partly confluent with pallial

line.

Holotype. - USNM 1 15654.

Dimensions of holotype. — Length 20.5 mm, height 9.7 mm.
Type locality. — Matura, Trinidad.

The type specimen of D. fabagelloides is filled with matrix and

its hinge cannot be seen. Compared with other Matura material the

specimens of this species are astonishingly well preserved. The orig-
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inal colour pattern is preserved in form of greyish, concentric bands

of varying width. Outline and proportions of D. fabagelloides are

constant.

D. fabagelloides seems to have no Recent analogue in the

Caribbean area. D. aequilibratus Dall (1892, p. 126) from the

Pliocene Waccamaw Formation of North Carolina [see Gardner.

1943-1948 (1943), p. 106, pi. 17, fig. 29] has a more accentuated

posterior umbonal ridge and stronger radial sculpture. D. piinaensis

Pilsbry and Olsson (1941, p. 72, pi. 12, fig. 2) from the Pliocene of

the north end of Puna Island, Ecuador, seems to differ from D.

fabagelloides in minor details only. D. punaensis is not known

enough yet. The Recent D. gracilis Hanley (1845a, p. 15) which

ranges from the Gulf of California to northern Peru according to

Olsson (1961, p. 341) has a higher anterior extremity, and its beaks

are situated more posteriorly.

The above mentioned species seem to represent a imiform

group well separated from other species of Donax. They all have

inconspicuous sculpture and posterior umbonal ridge, and might

be imited in a supraspecific category.

Occurrence. -¥. 10924, JS 67, RR 230, USGS 18204, USGS
19860.

Distribution. — Known from type locality only.

Donax brightonensis, n. sp. PI. 38, figs. 5-8

Shell small, elongate, inecjuilateral. Beaks opisthogyrate. An-

terior side longer. Posterior end more narrowly curved than an-

terior end. Dorsal margins inconspicuously curved. Posterior um-

bonal ridge moderately accentuated. Scidpture consists of radial

striae below outer layer. Central part of shell disc with flattish,

broad, somewhat irregular concentrics with narrower interspaces.

Anteriorly and posteriorly the concentrics disappear. Right hinge

with two cardinals; the posterior one triangular and inconspicuously

bifid. Posteriorly there is a prominent socket for the left posterior

lateial. Anterior lateral obscure. Ligamental platform looking like

a tliird cardinal. Left hinge with two cardinals; posterior one bifid,

anterior one triangular. Anterior lateral tooth elongate, posterior

lateral knoblike. Inner margin crenulated.

//o/o/)'pf. — Natural History Museum Basel, No. G 12861.

Dimensions of holotypc {left valve), — l^tngih 13.2 mm, height

6.1 mm.
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Type locality. -Point Courbaril: RR 120.

D. hrightonensis, n. sp. strikingly resembles D. fabagelloides

Guppy from the Matura shell bed. But it is easily distinguished

from it by the concentrics on the central portion of the shell disc

which are lacking in D. fabagelloides. D. hrightonensis further dif-

fers in the following minor points: the antero-dorsal margin is

slightly curved instead of straight, the left anterior cardinal is

heavier, and the posterior umbonal ridge is more pronounced.

Occurrence. -K 12255, RR 120, USGS 20432a.

Subgenus MACHAERODONAX Romer

Romer, 1870, Systematisches Conchilien-Cabinet, vol. 10, pt. 3, p. 77.

Type species (by subsequent designation, Dall, 1900, Wagner
Free Inst. Sci Philadelphia, Trans., vol. 3, pt. 5, p. 963) , Donax
scalpellum Gray.

Donax (Machaerodonax ?) species Pi. 37, figs. 10, 11

A single fragment from Matura suggests the subgenus Machae-

rodonax. Only the posterior part of a left valve including the hinge

is preserved. The posterior ridge is sharp, the main shell disc

smooth, and the postero-dorsal slope sculptured by finely beaded,

radial riblets which are crossed by still finer concentrics.

This fragment seems to be inost closely related to the Recent

West Coast D. transversns G. B. Sowerby I (see Olsson, 1961, p.

345, pi. 59, figs. 4-4b) . The sculpture on the posterior slope is al-

most the same, but the hinge differs in details. The Matura speci-

men seems to be immature as it does not show the slight sinus of

the postero-dorsal margin marking the position of the posterior

gap-

Occurrence. — USGS 19860.

Family SANGUINOLARIIDAE
Genus TAGELUS Gray

Gray, 1847, Zool. Soc. London, Proc, pt. 15, p. 189.

Type species (by original designation) , Solen guinensis Chem-

nitz rr Solen gibbus Spengler r= Solen plebeiits Lightfoot.

Subgenus TAGELUS s. str.

Tagelus (Tagelus) plebeius (Lightfoot)

178(5. Solen plebeius Liglittuot, A catalogue of the Portland Museum, pp. 42,

101, 156. See Rehder, 1967, p. 11.
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1964. Tagelus plebeius (Solander) , W^eisbord, Bull. Amer. Paleont., vol. 45, No.

204, p. 373, pi. 54, figs. 1-4. For additional citations see this publication.

This species is represented by a single, incomplete, left valve

from the Courbaril beds.

Occurrence. -¥. 12255.

Distribution. — 'Lnte Miocene to Recent. For details see Weis-

bord (1964, p. 376) .

Subgenus MESOPLEURA Conrad

Conrad, 1867, Amer. Jour. Conchology, vol. 3, app., p. 23.

Type species (by subsequent designation, Gardner, 1928, U. S.

Geol. Sur., Prof. Paper 142-E, p. 214), Solen hidentatns Spengler

(r= Solen divisns Spengler)

.

Tagelus (Mesopleura) cf. divisus (Spengler) PI. 38, figs. 9, 10

One small, but complete left valve from the Courbaril beds may
be T. divisus. The internal, radial ridge in the umbonal cavity is

well visible. It differs fronr Recent specimens in details only: the

posterior extremity is somewhat higher, and the ventral margin

slightly siniised, and not straight as in Recent shells.

Occurrence. - USGS 20434.

Tagelus (Mesopleura ?) mansfieldi (Yokes)

1938. PsatnmosoU'u (?) mansfieldi \'okes, Amer. Museima Novitates, No. 988, p.

15, fig. 13.

1942. Tagelus ? mansfieldi (\'okes), Rutsch, Verb. Naturf. Ges. Basel, vol. 54,

p. 122.

Holotype. — Amer. Museum of Natural History, No. 24995.

Type locality. — Springvale Quarry, Trinidad.

A few incomplete valves of this species occur at the base of

the Melajo Clay. A weak, radial ridge below the hinge indicates

that they may belong to Mesopleura. T. mansfieldi is still insuf-

ficiently known. Only incomplete specimens are at hand, and most

of them are attached to hard matrix.

Gardner [1926-1950 (1928), p. 215, pi. 32, fig. 27] recorded

T. cf. divisus from the Chipola Formation of Florida, and a larger,

unnamed species from the Shoal River Formation. Valves of T.

mansfieldi, if complete, would reach a length of well over 50 mm,
a length never attained by Recent specimens of T. divisus.

T. ivhitei Maury (1925a, p. 367, pi. 20, fig. 1) from the lower

Miocene Pirabas Formation of Brasil is based on an insufficient

fragment, and T. Jiubbardi Maury (1920, p. 44, pi. 7, fig. 3), from



406 Bulletin 247

the Collazo shales (San Sebastian shales: Oligocene) of Puerto

Rico, is based on an internal mold.

T. cebus Olsson (1922, p. 261, pi. 29, fig. 9) from the middle

Miocene Gatun Formation of Costa Rica is a smaller species. Its in-

terior is unknown. T. siibaequalis (Gabb) (1873b, p. 247; Pilsbry,

1922, p. 426, text fig. 48) from the middle Miocene of the Domini-

can Republic is a small (length 19 mm) Mesopleura.

T. lineatus Gabb (1881b, p. 370, pi. 47, fig. 71) from the

Pliocene of Moin, Puerto Limon, Costa Rica, is a Soleciirtus. T.

peruvianus Pilsbry and Olsson (1941, p. 70, pi. 18, fig. 5) from the

Pliocene Canoa Formation of western Ecuador is a much larger and

heavier species than T. mansfieldi.

Occiirreyice. -USGS 18411, USGS 18634.

Distribution. — Savaneta Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Genus PLEIORYTIS Conrad

Conrad, 1862, Acad. Nat. Sci. Philadelphia, Proc. for 1862, p. 286.

Type species (by monotypy) , Pleiorytis ovata Conrad (=r

Petricola centenaria Conrad)

.

Pleiorytis caroniana (Maury) PI. 38, fig. 11

1925. Petricola caroniana Maurv, Bull, .\nier. Paleont., vol. 10, No. 42, p. 122,

pi. 20, fig. 16.

1929. Asaphis delicatus 'Weisbord, Bull. Amer. Paleont., vol. 14, No. 54, p. 25,

pi. 5, figs. 4, 5.

1938. Pleiorytis caroniana (Maurv), Yokes, Amer. Museum Novitates, No. 988,

p. 15, fig. 11.

1965. Pleiorytis caroniana (Maury) , Jung, Bull. Amer. Paleont., vol. 49, No.

223, p. 470, pi. 60, fig. 8.

Holotype. — Paleont. Research Inst., Ithaca, N. Y., No. 883.

Type /offl///)'. — Springvale Quarry, Trinidad.

This species is represented from the base of the Melajo Clay

by a single, double-valved specimen. Length 56.7 mm, height 40.7

mm. The two valves are not entirely joint. Thus the left hinge with

two cardinals and a large ligamental area behind them are partly

visible. The holotype of P. caroniana is an immature, somewhat de-

formed, double-valved specimen measuring 25.7 mm in length.

Occurrence. — \]^GS 18634.

Distribution. — Savaneta Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad. Middle

Miocene of Venezuela and Colombia.
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Family SOLENIDAE

Genus SOLEN Linne

Linne, 1758, Systenia Naturae, ed. 10, p. 672.

Type species (by subsequent designation, Schumacher, 1817,

Essai d'un nouveau systeme des habitations des vers testaces, p. 124)

,

Solen vagina Linne.

Subgenus SOLEN s. str.

Solen (Solen) species

Some small fragments of right valves from the Melajo Clay are

available. The position of the cardinal tooth at the anteriormost

extremity indicates that they belong to a species of Solen s. str.

Occurrence. — PJ 285.

Subgenus SOLENA Morch

Morch, 1853, Catalogus conchyliorum quae reliquit D. Alphonso d'Aguirra

et Gadea Comes de Yoldi, pt. 2, p. 7.

Type species (by subsequent designation, Stoliczka, 1871,

Palaeontologia Indica, vol. 3, p. xvi) , Soleri obliqiius Spengler,

Solen (Solena) obliquus Spengler PI. 38, fig. 14

1794. Solen obliquus Spengler, Skrivt. Nat. Selsk. Copenhagen, vol. 3, p. 92.

1925. Solen (Selena) obliquus Spengler, Maury, Bull. Amer. Paleont., vol. 10, No.

42, p. 115, pi. 18, fig. 12.

1964. Solen (Solena) obliquus Spengler, Weisbord, Bull. Amer. Paleont., vol.

45, No. 204, p. 376, pi. 54, figs. 5, 6. For additional citations see this

publication.

This species is represented by fragments from Matura and the

Courbaril beds. The specimens are usually worn so that the surface

sculpture is poorly preserved.

Occurrence. — Voint Courbaril: K 12013. Matura Bay: JS 67,

RR 230.

Distribution. — Miocene to Recent (see Weisbord, 1964, p.

378).

Family CORBULIDAE

Genus CARYOCORBULA Gardner

Gardner, 1926, Nautilus, vol. 40, No. 2, p. 46.

Type species (by original designation) , Corbula alabarniensis

Isaac Lea.

Subgenus CARYOCORBULA s. str.

Caryocorbula (Caryocorbula) helenae (Maury) PL 38, figs. 12, 13;

PL 39, figs. 1-9
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1912. Corbula (Ciineocorhula) helenae Maurv, Acad. Nat. Sci. Philadelphia,

Jour., ser. 2, vol. 15, p. 62, pi. 9, fig. 25.
'

1925. Cnrhiila (Ciutcocorbula) heleuae Maurv, Maury, Bull. Amer. Paleont.,

vol. 10, No. 42, p. 108, pi. 20, fig. 15.

Lectotype (herewith selected). — Cornell University, Paleont.

Museum, Ithaca, N. Y., No. 33497.

Dimensions of lectotype (doiible-valved speciin e)i ). — l^ength

7.3 mm, height 5.0 mm.
Type locality. — A thousand feet west of the Brighton pier,

near Pitch Lake, Trinidad.

The description of forms belonging to Caryocorbula from the

younger Tertiary of Trinidad has been overdone. Several of these

"species" are based on insufficient type material and should there-

fore be considered as nomina dubia.

The type of C. helenae itself is probably immature. A rich

material from the type area is at hand including shells measuring

up to 13 mm in length. This material shows a great variability: the

concentrics are usually fine and closely set, but coarser, wider con-

centrics occur as well; the radial striae may be present or absent;

the prominence of the posterior production and the posterior um-

bonal ridge is variable. An analogue variability can be observed in

a single good sample of the Recent C. caribaea (d'Orbigny) (1842,

pi. 27, figs. 5-8; 1845, p. 323) , a species which C. helenae closely re-

sembles.

C. smithiana (Maury) (1912, p. 63, pi. 9, figs. 29, 30) has been

described from the same locality as C. helenae. Its lectotype (here-

with selected: PI. 39, figs. 1, 2) is the only specimen known. Speci-

mens in the present material exactly analogous to C. smithiana are

thought to fall within the variability of C. helenae.

C. caribaea pergrata (Maury) (1925, p. 103, pi. 20, fig. 8)

from the Brighton area is known from a single specimen. It may

belong to C. heletiae or C. caribaea. C. daphnis (Maury) (1925,

p. 104, pi. 20, figs. 10, 11) from Matura is known from two valves.

Like the preceding it may belong to C. helenae or C. caribaea.

Matura sjjecimens are often worn so that the sculpture becomes

obsolete.

Well-preserved and relatively large (up to 16 mm long) speci-

mens of a Caryocorbula occur in the Melajo Clay. Provisionally

they are identified as C. helenae. Their concentrics remain fine, and
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the radial striation is present on most \alves. They differ from

Courbaril specimens by their larger size and by their somewhat

more elongate shape.

The Melajo specimens closely resemble C. uiionacooisis (F.

Hodson) (in Hodson and Hodson, 1931a, p. 25, pi. 12, figs. 1-7)

from the "upper middle Miocene" of Falcon, Venezuela. C. urunia-

coensis seems to lack the radial striation.

Occurrence. — MeW]o River area: Hutch 51, KR 118(i2, PJ

285, USGS 18399, USGS 18411, USGS 18634, USGS 21178. Point

Courbaril: K 1429, K 8399, K 12255, PJ 212, USGS 10991, USGS
20432, USGS 20433, USGS 20434, USGS 21778.

Distribution. — Me\n']o Clay Member of Spring\ale Fm. (?)

,

Courbaril beds of Upper Morne I'Enfer Fm.

Caryocorbula (Caryocorbula) species PI. 39, fig. 10

A species of Caryocorbula occurs in great numbers at Matura,

Point Courbaril, and in the Melajo River area. The specimens are

small and variable. Generally they have a well-marked posterior

umbonal ridge and concentric sculpture. The posterior production

varies in shape from subtruncated to pointed. Radial striae are

common but less so on Matura specimens.

Rutsch (1942, p. 102) listed Caryocorbula sp. ind. A and

Caryocorbula sp. ind. B from Springvale Quarry. In a private re-

port he characterised them by the presence and absence of radial

striae respectively but stated that they might have to be imited.

The Springvale specimens are almost like the material under con-

sideration.

The material from Matura represents what Maury (1925, p.

103) called immature C. caribaca. C. arionis (Maury) (1925, p.

Ill, pi. 19, figs. 11, 12, 17) from Matura is based on three speci-

mens. Some rolled valves in the present material correspond with

Maury's description and figures of C. arionis but are identified as

Caryocorbula species.

Occurrence. — Mg\-a]o River area: EL 1810, Hutch 47, KR
11862, K 9797, K 9813, K 9816, K 9817, K 9902, K 9903, RR 290,

RR 293, PJ 285, USGS 18399, USGS 21178. Point Courbaril: K
1429, K 8399, PJ 212, USGS 10991, USGS 20432, USGS 20432a,

USGS 20433, USGS 20434. Matura Bay: K 10924, JS 67, RR 230, PJ

302, USGS 18204, USGS 19860.
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Genus JULIACORBULA Olsson and Harbison

Olsson and Harbison, 1953, Acad. Nat. Sci. Philadelphia, Mon. 8, p. 148.

Type species (by original designation) , Corbxda cubaniana

d'Orbigny (== Corbula knoxiann C. B. Adams ^ Corbula aequival-

t'is Philippi) .

Juliacorbula aequivalvis (Philippi) PI. 39, figs. 11-15

1836. Corbula aequivalvis Philippi, Archiv fiir Naturg., vol. 2, p. 227, pi. 7,

fig. 4.

1845. Corbula cubaniana d'Orbigny, in La Sagra, Historia fisica, politica y

natural de la Isla de Cuba. Segunda parte, vol. 5, Moluscos, p. 322. Atlas,

pi. 26, figs. 51-54, 1842.

1867. Corbula cubaniana d'Orbigny. Guppy, Proc. Sci. Assoc. Trinidad, pt. 3,

p. 161: reprint. Harris, 1921. Bull. Amer. Paleont., vol. 8, No. 35, p. 40.

1874. Corbula cubaniana d'Orbigny, Guppy, Geol. Mag., new ser., decade 2,

vol. 1, p. 441.

1925). Corbula (Cuneocorbula) cubaniana d'Orbigny, Mainy, Bidl. Amer.
Paleont., vol. 10, No. 42, p. 103. pi. 20, figs. 2, 3, 4.

1964. Corbula (Juliacorbula) aequivalvis Philippi, Weisbord, Bull. Amer.
Paleont., vol. 45, No. 204, p. 393, pi. 57, figs. 3-6. For further citations

see this publication.

C. cubaniana and C knnxiana C. B. Adams (lectotype figured

by Clench and Turner, 1950, pi. 47, fig. 11) are usually treated as

synonyms of C. aequivalvis. This procedure implies a considerable

variability of C. aequivalvis. The Matura specimens vary in shape

from subquadrate to subrectangular. The coarseness of the concen-

trics is variable as well. It must be emphasized, however, that sub-

quadrate, strongly inflated valves are predominant at Matura. /.

aequivalvis is rare in the Courbaril beds and in the Melajo Clay, but

the specimens are like those from Matura.

/. aequivalvis stainjorthi (Rutsch) (1942, p. 124, pi. 3, figs.

8, 9) from the Springvale Formation of Springvale Quarry is known
from two valves only. They differ from /. aequivalvis only by their

coarser concentrics.

/. knoxiana fossilis (Pilsbry) (1922, p. 427, pi. 46, fig. 14) from

the middle Miocene of the Dominican Republic is said to differ

from Recent specimens by its less projecting carina.

/. sou lata (Gardner) [1943-1948 (1943) , p. 140, pi. 23, figs. 26,

30-32] from the Pliocene of Florida and North Carolina is said to

differ from C. cubaniaria by its coarser sculpture. Matura specimens

of /. aequivalvis mostly have coarser concentrics than Recent valves

as well.
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The Recent West Coast ./. buaunata (G. B. Sowerby I) (1833-

1834, p. 35, 1833; Olsson, 1961, p. 436, pi. 75, figs. 6-6b) is also a

short and stout species but is more trigonal than subquadrate in out-

line. The Recent /. ira (Ball) (1908, p. 423) from the Gulf of

Panama may be the same as /. bicarinata according to Olsson (1961,

p. 436, pi. 76, fig. 5)

.

Occurrence. — Melajo River area: PJ 285. Point Courbaril: K
1429, USGS 10991, USGS 20432. Matura Bay: K 10924, JS 67, RR
230, PJ 302, USGS 18204, USGS 19860.

Distributioj:. — V\\ocex\e to Recent. See also AVeisbord (1964,

p. 396)

.

Genus NOTOCORBULA Iredale

Iredale, 1930, Australian Museum Records, vol. 17, No. 9, p. 404.

Type species (by original designation) , Notocorbida vicaria

Iredale.

Stenzel, Krause, and Twining (1957, pp. 169-170) expressed

the opinion that Varicorbiila Grant and Gale (1931, p. 420) should

be considered as a synonym of NotocorbuJa.

Notocorbula islatrinitatls (Maury) PL 40, figs. 1, 2

1925. Cnrhula (AJoidis) isla-trinitatis Maurv, Bull. Amer. Paleont., vol. 10, No.

42. p. 101, pi. 19, figs 1, 8, 9, 10.

1938. Corbula (Corbula) isla-trinitatis (Maury) , Yokes, Amer. Museum Novi-

tates, No. 988, p. 3.

1942. Corbula isla-trinitatis Maury. Rutsch, Verh. Naturf. Ges. Basel, vol. 54,

p. 102.

Lectotype (herewith selected). — Paleont. Research Inst., Ithaca,

N.Y., No. 909 (specimen figured by Maury, 1925, pi. 19, fig. 9)

.

Dimensions of lectotype.
—

'Length 18.1 mm, height 16.1 mm,
convexity 9.5 mm.

Type locality. — Spving\'ale Quarry, Trinidad.

This species is but poorly represented from the Melajo Clay.

N. islatrinitatis is abundant at Springvale Quarry. The Melajo

specimens do not reach the size of topotypes.

The type and only specimen of N. prenuncia (Spieker) (1922,

p. 172, pi. 10, fig. 12) (USNM 562439) from the Miocene Zorritos

Fm. of Peru is a smaller species. It is considerably higher than long.

N. heterogena (Ball) [1890-1903 (1898), p. 850, pi. 46, fig. 15;
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Woodring, 1925, p. 187, pi. 26, figs. 1-4] from Bowclen, Jamaica, es-

sentially is a smaller species with finer concentric sciilptiue.

Occurre?icc. -USGS 18411, USGS 18634.

Distribution. — Br^sso Fm. (Maury), Savaneta Glaiiconitic

Sandstone Member and Melajo Clay Member, both of Springvale

Fm., Trinidad.

Notocorbula species PI. 40, figs. 3, 4

A few right, partly immature valves from the Melajo Clay

differ from N. islatrinitatis in having a decidedly finer concentric

sculpture and in being more produced posteriorly. Some valves

have fine, radial striae in young stages.

Occurrence. -V] 285, USGS 18399, USGS 21178.

Notocorbula aff. disparilis (d'Orblgny) PI. 40, figs. 5, 6

The Notocorbula occurrino- in the Matura shell bed is identi-

fied as A^ aff. disparilis. This is luisatisfactory, because the Recent

species of Notocorbula, for which several names have been used, are

not sufficiently defined. In addition a number of Caribbean Ter-

tiary species of Notocorbula are based on insufficient material.

The numerous lots in the collections of the U. S. National

Museum labelled disparilis show constant differences from Matura

lots. Matura specimens may reach a larger size, their concentrics

are coarser, and their posterior umbonal ridge is less angulated than

in Recent specimens. Specimens from the Pliocene of Moin Hill,

Costa Rica, seem to be closer to the Recent species than to Matura

valves.

Guppy (1867, p. 161; 1874, p. 441) as well as Dall [1890-1903

(1898), p. 849] cited the Matura Notocorbula as Corbula vieta.

The type lot of C. vieta Guppy (1866b, p. 580, pi. 26, fig. 8) from

the middle Miocene Manzanilla Formation of Trinidad consists of

nine right valves (USNM 115650). The type lot of Erycina tensa

Guppy (1866b, p. 582, pi. 26, fig. 6), also from the Manzanilla

Formation, consists of four specimens (USNM 115652). They
represent the left valves of C. vieta (see also Woodring, 1925, p.

188).

The new material from Matura contains only one left valve.

It is incomplete and worn so that the radials are obsolete. Right

valves from Matura are usually more produced posteriorly than
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right vahes of C. vieta from Manzanilla, and their posterior angula-

tion is more pronounced.

X. bruscasensis (W'eisbord) (1964, p. 399, pi. 46, figs. 5, 6)

from the Pliocene Playa Grande Formation as well as A^ piinta-

gordensis (Weisbord) (1964, p. 401, pi. 57, figs. 15, 16) from the

Pliocene Mare Formation of Venezuela are both based on a single,

immature, left valve. X. granti (Olsson) (1942, p. 45, pi. 2, figs.

8. 9) from the Pliocene Charco Azul Formation of Panama does not

have any radials on the left valve.

Occurre.yice.-K 10924, JS 67, RR 230, PJ 302, USGS 18204,

uses 19860.

Genus TENUICORBULA Olsson

Olsson, 1932, Bull. Amer. Paleont., vol. 19, No. 68, p. 141.

Type species (by original designation) , Corbula tenuis G. B.

Sowerby I.

Tenuicorbula melajoensis, n. sp. PI 40, figs. 7-9

Shell of medium size, thin, elongate, inequilateral, slightly in-

equivalve. Umbones low. Anterior end produced, strongly curved.

Posterior end obliquely truncated. Ventral margin almost straight.

Right valve a little larger than left valve. Central part of shell with

a shallow, radial depression. Sculpture consists of concentrics which

become lamellar antero-ventrally. Interspaces wider, with incre-

mentals. The concentrics weaken toward the sharply elevated, pos-

terior umbonal ridge. This ridge carries beadlike thickenings, where

it is crossed by the concentrics. The concentrics are thicker and

less numerous on the posterior slope which is bordered dorsally by

another sharp ridge. Right valve with a hook-shaped cardinal. Left

valve with a grooved, projecting, chondrophoral plate. No lunule.

Escutcheon conspicuous, sculptured by growth lines.

Holotype. — Natural History Museum Basel, No. G 14047.

Dimensions of holotype (right valve). — Length 20.0 mm, height

9.6 mm.
Type locality. — y,[eW]o River area: Hutch 51.

This species occurs in the Melajo Clay. It is rare being rep-

resented by a few complete valves and some fragments. The pos-

terior keel may project some distance over the postero-ventral

margin as a rostrimi.
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T. melajoensis is at once distinguished from the Recent West

Coast T. tenuis (G. B. Sowerby I) (1833-1834, p. 36, 1833; Olsson,

1961, p. 434, pi. 77, figs. 3, 3a) , its subspecies hipina (Olsson)

(1932, p. 143, pi. 14, figs. 7, 10) from the Tumbes Fm. of Peru, and

the shell described as T. aff. tenuis hipina from the upper middle

Miocene of the Paraguana Peninsula, Venezuela (Jung, 1965, p.

477, pi. 62, figs. 8, 9) , by its much coarser concentric sculpture.

T. acutirostra (Spieker) (1922, p. 176, pi. 10, figs. 18, 19)

and its subspecies zorritensis (Olsson) (1932, p. 144, pi. 14, fig. 3)

,

both from the Zorritos Formation of Peru, are shorter forms with

finer sculpture.

Occurrence. -Uuich 47, Hutch 51, K 9817, PJ 285, USGS
18399, USGS 21178.

Tenuicorbula aff. melajoensis, n. sp. PI. 40, figs. 10, 11

A single, incomplete, left valve from Matura has about the

same dimensions as T. melajoensis. It differs from that species by its

shorter anterior end, i.e. its antero-dorsal margin is steeper. Its

concentrics are somewhat loAver which is probably due to washing.

Occurrence. — PJ 302.

Family PHOLADIDAE
Genus PHOLAS Linne

Linne, 1758, Systema Naturae, ed. 10, p. 669.

Type species (by subsequent designation. Children, 1822),

Pholas dactyhis Linne (see Turner, 1954, p. 44)

.

Pholas species

Two small fragments from the Courbaril beds represent the

septate umbonal reflection.

The type specimen of P. mackiana Maury (1912, p. 64, pi. 9,

fig. 31) from 700 feet east of the Brighton pier near the Pitch Lake,

Trinidad, is at hand and refigured here (PI. 40, fig. 12) . It is a frag-

ment representing the anterior j^art of the shell with the septate

umbonal reflection. A definite comparison with P. campechiensis

Gmelin (see Turner, 1954, p. 48) and jP. c/nVoe/^^/j- Molina (Turner,

1954, p. 51) is not possible as the specimen is too incomplete. The
anterior radials are considerably broader, and the anteriormost

radial is situated much closer to the antero-dorsal margin than in

the two Recent species. The specimen of P. chiloensis figured by
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Olsson (1961, pi. 78, fig. 4) seems to have broader anterior radials

than is usual. P.mackiana may be a valid species, if broad anterior

radials do not prove to fall within the variability of one of the above

mentioned species.

Occurrence. -1^] 212, USGS 20434.

Genus MARTESIA G. B. Sowerby I

Sowerbv, G. B., I, 1824, Genera of Recent and Fossil Shells, part 23, Pliolas,

p.
2.'

Type species (by monotypy) , Pliolas clavata Lamarck (=i

Pholas stria tiis Linne) .

Martesia striata (Linne) ?

Fragments of the umbonal region from the Courbaril beds sug-

gest M. striata. They show the umbonal-ventral sulcus, and the dis-

crepant sculpture is indistinguishable from that of Recent speci-

mens.

M. oligocenica Maury (1912, p. 65, pi. 9, figs. 32, 33) from a

locality just south of the Pitch Lake, Trinidad, belonging to the

Upper Morne TEnfer Formation probably represents M. striata.

This locality yields only internal molds. A syntype at hand which

is refigined here (PL 40, fig. 13) is smaller than that figured by

Maury. It shows the umbonal-ventral sulcus and the anterior margin

of the shell which separates the anterior part of the shell from the

callum. Obscure traces of sculpture are preserved on the anterior

slope. M. oligocenica should be treated as a nomen dubium.

M. striata has also been cited from Matura by Guppy (1867, p.

161; reprint, Harris, 1921, p. 40; and 1874, p. 441)

.

Occurrence. -V] 212, USGS 20432, USGS 20433, USGS 20434.

Family PANDORIDAE

Genus PANDORA Bruguiere

Briiguicre, 1797, Encycl. Meth., Vers Testaccs, vol. 2, pi. 250, figs. la-c.

Type species (by subsequent monotypy, Lamarck, 1799, Mem.
Soc. Hist. Nat. Paris, p. 88) , Tellina inaequivalvis Linne. See also

Boss and Merrill (1965, pp. 189-190).

Pandora species

A single, broken left valve from the Melajo Clay is available.

The hinge is not visible, because the specimen is attached to matrix.
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Length 24.5 mm (incomplete), height 15 mm (incomplete). The
posterior submargin carries one carina, and the external sculpture

consists of weak, concentric undulations. A second postero-dorsal

ridge is not visible, because the margin is incomplete.

The state of preservation of tliis fragment does not allow one to

point out specific affinities. However, it seems to belong to the

group of P. crassidens Conrad which has been recorded from the

Miocene of Maryland, Virginia, North Carolina, and Florida, and

the Pliocene of North Carohna [see Gardner, 1943-1948 (1943), p.

47], and the Recent P. gouldiana Dall which ranges from Gaspe to

North Carolina, according to Boss and Merrill (1965, p. 194)

.

Olsson and Harbison (1953, p. 65) recorded a Pandora from the

Pliocene of St. Petersburg, Florida, which thev thought to be inter-

mediate between P. crassidens and P. gouldiana.

Occurrence. - USGS 21 178.

GASTROPODA
Family FISSURELLIDAE

Genus DIODORA Gray

Grav, 1821, London Medical Repository, Monthly Journal and Reyiew, vol. 15,

p. 233.

Type species (by monotypy) , Patella apertura Montagu (z=

Patella graeca Linne)

.

Diodora cayenensis (Lamarck) PL 41, figs. 1-3

1822. Fissurella cayenensis Lamarck, Histoire natiirelle des aniniaiix sans yerte

bres, vol. 6, pt. 2, p. 12.

1822. Fissurella alternala Say, Acad. Nat. Sci. Philadelphia, Jour., ser. 1, yol

2, pt. 2, p. 224.

1867. Fissurella caycnnensis Lamarck, Guppy, Proc. Sci. Assoc. Trinidad, pt

3, p. 160; reprint, Harris, 1921, Bull. .'\mer. Paleont., vol. 8, No. 35, p
39.

1874. Fissurella cayennensis Lamarck, Guppy, Geol. Mag., new ser., decade 2
vol. 1, p. 441.

}\9\1 .Fissuridea henekeni Maury, Bidl. Amer. Paleont., yol. 5, No. 29, p. 157

pi. 24, fig. 21.

1917. Fissuridea alternata Say, Maury, ibidem, p. 157, pi. 24, fig. 22.

1925. Fissuridea alternata Say, Maury, Bull. Amer. Paleont., vol. 10, No. 42,

p. 249, pi. 43, fig. 1.

1928. Diodora alternata henekeni (Maury) , Woodring, Carnegie Inst. Washing-
ton, Pub. 385, p. 452, pi. 39, figs. 11-17.

1943. Diodora cayenensis Lamarck, Perez Farfante, Johnsonia, vol. 1, No. 11,

p. 5, pi. 2, figs. 1-6.

1953. Diodora cayenensis (Lamarck), Olsson and Harbison, Acad. Nat. Sci.

Philadelphia, Mon. No. 8, p. 359, pi. 63, fig. 5.

1962. Diodora cayenensis (Lamarck), AVeisbord, Bull. Amer. Paleont., vol. 42,

No. 193, p. 50, pi. 2, figs. 15-20. For further citations see this publication.
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This species is represented from Point Coiirbaril and Matura.

Matura shells show a considerable variability as to height and

convexity of the posterior slope. According to Recent specimens and

literature the coarseness of the radials seems to be variable as well.

The Matura specimens are usually small but may reach 25 mm in

length.

D. compsa Woodring (1928, p. 454, pi. 39, figs. 18-20) from

Bowden, Jamaica, is based on a single small specimen which is

separated from D. cayenensis by its clearly finer sculpture. D.

dorseyiula Weisbord (1962, p. 58, pi. 3, figs. 18, 19), from the

Pliocene Mare Formation of northern Venezuela, is based on a

single worn fragment of the apical area and is virtually unrecog-

nizable.

Occurrence. -"Pomi Courbaril: K 1429, USGS 10991, USGS
20432, USGS 20434, USGS 21778. Matura Bay: JS 67, RR 230, PJ

302, USGS 18204, USGS 19860.

Distribution. — Miocene to Recent (see also Weisbord, 1962,

p. 53).

Diodora (?) species PI. 41, figs. 4, 5

A single worn specimen from Matura differs from D. cayenensis

in having less, but more prominent, primary radials and an oval

orifice. The generic position of this shell is not clear as the pos-

terior truncation of the internal callus is not recognizable. This,

however, may be due to washing; if not, it would represent a

Fissurella.

Occurrence. — RR 230.

Family ACMAEIDAE
Genus ACMAEA Eschscholtz

Eschscholtz, 1830, in Kotzebue, Neue Reise um die Welt in den Jahren 1823,

24, 25 und 26, vol. 2, Appendix, p. 24.

Type species (by subsequent designation, Dall, 1871, Amer.

Jour. Conch., vol. 6, pt. 3, p. 238) , Ac^naea mitra Eschscholtz.

Acmaea species

There are two worn and partly damaged specimens from Ma-

tura. The external sculpture consists of about 15 radial ridges. The
larger specimen is 7.2 mm long, and its horseshoe-shaped muscle

scar is well recognizable.

Occurence. -}S 67, USGS 19860.
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Family TROCHIDAE

Genus CALLIOSTOMA Swainson

Swainson, 1840, Treatise on Malacolog)', pp. 218, 351.

Type species (by monotypy) , Trochus zizyphinus Linne.

Many subgeneric names have been proposed for Calliostoma.

There seems to be no satisfactory classification based on shell mor-

phology. Clench and Turner (1960) introduced two subgeneric

names based on differences of the jaws. Until there will be a system

correlating differences in anatomy with those of shell morphology

(if this is possible) , it seems best to omit subgeneric assignments,

a conclusion also reached by Staadt (1956)

.

Calliostoma decipiens (Guppy) PI. 41, figs. 6-12

1867. Trochus decipiens Guppy, Proc. Sci. Assoc. Trinidad, pt. 3. p. 172; reprint,

Harris, 1921, Bull. Araer. Paleont., vol. 8, No. 35, p. 51.

1874. Trochus decipiens Guppy, Guppy, Geol. Mag., new ser., decade 2, vol.

1, p. 435, pi. 18, fig. 18; p. 441 (part: not from Bowden) .

1903. Not Calliostoma decipiens Guppy, Dall, Wagner Free Inst. Sci. Phila-

delphia, Trans., vol. 3, pt. 6, p. 1585.

1925. Calliostoma decipiens Guppy, Maurv, Bull. Amer. Paleont., vol. 10, No.
42, p. 244, pi. 43, fig. 9.

Shell of medium size, conical. Protoconch consists of about one

volution. Early sculpture consists of three spirals carrying nodules.

The nodules are connected by prosocline lines which disappear on

later whorls. Additional granulated spirals are introduced alter-

nating in size with the primary ones. Immatiue specimens may
have an open umbilicus, whereas in the adidt stage it is closed by

callus. The periphery of the volutions is usually slightly keeled.

Base of whorls covered by many spirals, the more central ones

granidated.

Lectotype (hercivith selected). - USNM 115619.

Dimensions of lectotype. — Weight 8.7 mm, diameter 11.7 mm.
Type locality. — Matura, Trinidad.

The type lot of C. decipiens consists of two specimens. One of

them is incomplete. C. decipiens shows some variation as to the

sharpness of the peripheral angidation and the intensity of the

granulation of the spirals. It is common at Matina but rare

in the Melajo Clay.

C. decipiens has some affinities to the Recent Atlantic C.

odspersum (Philippi) (see Clench and Turner, 1960, p. 46, pis. 30,
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31) and C. eiiglyptinn (A. Adams) (Clench and Turner, 1960, p.

48, pi. 32)

.

Ocnirrencc. - Melajo River area: PJ 285, USGS 18411. Matura

Bay: JS 67, RR 230, PJ 302, USGS 18204, USGS 19860.

Distribution. — Melajo Clay Member of Springvale Fm. (rare)

.

Matura shell bed.

Calliostoma laticarinatum (Guppy) PI. 41, figs. 13-17

1864. Trochus granulatus Born, Guppv, Trans. Sci. .\ssoc. Trinidad for 1864,

p. 35; reprint, Harris, 1921, Bull.' Amer. Paleont., vol. 8, No. 3.5, p. 15.

1867. Trochus decipiens Inlicarinatits Giippy, Proc. Sci. Assoc. Trinidad, pt.

3, p. 172; reprint, Harris. 1921, Bull. Amer. Paleont.. vol. 8, No. 35, p. 51.

1874. Troclms decipiens laticarinatus Guppv, Guppy, Geol. Mag., new ser.,

decade 2, vol. 1, p. 435. pi. 18, fig. 19.

1925. Catliostoma decipiens laticarinatum Guppv, Maury, Bull. Amer. Paleont.,

vol. 10, No. 42, p. 245, pi. 43, figs. 5, 10.

Holotype.-VS^M 115618.

Dimensions of hoJotype. — We'\g\\i 9.7 mm, diameter 11.4 mm
Type locality. — Matinn, Trinidad.

This form is separated from C. decipiens by its sharper angula-

tion at the periphery of the whorls. The distance between angula-

tion and suture is larger in C. laticarinatum. Moreover the whorls

tend to be more concave above the angulation. However, the pro-

toconch and the early whorls are the same in both forms. There

are some transitional shells in the material at hand. This may
indicate that they should l^e synonymised. But examination of

further material is needed.

Worn specimens ha\ing almost no external sculpture left

somewhat resemble the larger Pliocene C. nonurum Pilsbry and

Olsson (1941, p. 46, j^l. S, figs. 7, 10, 11) from Ecuador which

has also been found in the Recent fauna of northern Peru. C.

caronianum Maury (1925, p. 245, pi. 43, fig. 8) from the late

Miocene Spring-vale Fm. of Trinidad differs from C. laticarinatum.

by its smaller apical angle and its more concave whorls. C. carib-

beanum Weisbord (1962, p. 70, pi. 4, figs. 8-10) from the Pliocene

Mare Fm. of northern Venezuela is said to differ from C. laticari-

natum by its larger apical angle.

Occurrence. -^K 230, PJ 302, USGS 19860.

Distribution. — Kown. from type locality only.

Calliostoma caronianum Maury PI. 41, figs. 22, 23

1925. Calliostoma caronianum Maury, Bull. Amer. Paleont., vol. 10, No. 42, p.
245, pi. 43, fig. 8.
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1938. Calliostoma (Calliostoma) caroniaua Maury, Yokes, Amer. Museum Novi-

tates. No. 988, p. 5.

1942. Calliostoma caroniatnvn Maurv, Rutsth. \erh. Naturf. Ges. Basel, vol. 54.

p. 102.

Holotype. — Paleoni. Research Inst., Ithaca, N.Y., No. 1110.

Type locality. — Springvale Quarry, Trinidad.

This species is represented by a single specimen from the base

of the Melajo Clay. As mentioned above it is related to C. lati-

carinatum but differs from that species in having a smaller apical

angle and in being proportionately higher.

C. attrimim Mansfield (1925, p. 58, pi. 10, figs. 7, 8) from the

(middle ?) Miocene of Trinidad has about the same proportions

and outline as C. caroninnum, but its sculpture is much coarser.

Occurrence. — USGS 18634.

Distribution. — Savaneta Glauconitic Sandstone Member, and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Calliostoma plicomphalus (Guppy) PI. 41, figs. 18-21

1867. Trochus plicomphalus Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, pp. 161,

173; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp. 40, 52.

1874. Trochus plicomphalus Guppv, Guppv, Geol Mag., new ser., decade 2,

vol. 1, pp. 435, 441, pi. 18, fig. 17.

1925. Calliostoma (Eutrochus) plicomphalus Guppy, Maury, Bull. .\mer.

Paleont., vol. 10, No. 42, p. 246, pi. 43, figs. 11, 13, 15.

Shell of medium size. Protoconch consists of a little more

than one volution. First sculpture with two and after half a volu-

tion with three spirals which are crossed by slightly prosocline

axials forming beads at the intersections. The axials disappear soon

and additional granular spirals are introduced. Aperture rhombic.

Umbilicus open. Periphery usually rounded, not angular. Base

sculptured by numerous spirals; the outer ones smooth, but toward

the umbilicus the beads gradually increase in size. The spiral

bordering the umbilicus carries still larger beads.

Lectotype (herewith selected). — VSNM 115617.

Dimensions of lectotype. — Height 11.2 mm, diameter 12.2 mm.
Type locality. — Matura, Trinidad.

Immature specimens are usually flat-sided, but ackdt shells have

somewhat convex whorls. The periphery is angulated in young

individuals but rounded later. The width of the umbilical opening

and the apical angle are not constant.

As stated by Maury this species has some resemblance to the
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Recent West Indian C. jujubiuum (Gmelin) (Clench and Turner,

1960, p. 31, pi. 21), but that species has a sharper periphery, and

the adult whorls tend to be concave, whereas in C. plirornphalus

they are convex. Clench and Turner noted a considerable variability

of C jujubinii77i as to apical angle and width of the umbilicus.

Oca(rrence.-]S 67, RR 230, USGS 18204, USGS 19860.

Distribution. — Knovjn from type locality only.

Calliostoma olssoni Maury PI. 42, figs. 1-3

1925. Calliostoma (Eiitrochus) ohsoiii Maurv, Bull. Atner. Palcont., vol. 10,

No. 42, p. 247, pi. 43, figs. 6, 14.

Shell of medium size. Apical angle large. Protoconch consists

of one volution. First sculpture with three spirals and prosocline

axials which soon produce beads at the intersections. After about

114 volutions the axials disappear and additional beaded spirals

are intercalated which tend to alternate in size with the primary

spirals. The uppermost spiral of the whorl carries larger beads

than the others. Periphery sharply angulated. Base covered by

spirals. The two to four central ones granulated, the others narrow-

er, smooth, with concave interspaces.

Lectotype (herewith selected). — Faleont. Research Inst., Ithaca,

N.Y., No. 1108.

Dimensions of lectotype. — Height 7.5 mm, diameter 12.3 mm.

Type locality. — Matura, Trinidad.

This species is not frequent at Matura, whereas in the Melajo

Clay it is common. From Point Courbaril it is represented by a

single immature shell. Its characters are constant, although the

Melajo specimens tend to have a smaller apical angle than topo-

types. The two syntypes figured by Maury are immature. The larger

specimen (fig. 6) is here selected as lectotype.

C. olssoni with its large apical angle and the spiral just below

the suture carrying conspicuous beads is a distinctive species. No
allied forms have been found.

Occurrence. — Melajo River area: Hutch 47, Hutch 51, EL
1810, KR 11862, K 9817, K 9902, RR 290, PJ 285, USGS 18399,

USGS 21178. Point Courbaril: PJ 212. Matura Bay: K 10924, JS

67, RR 230, USGS 18204, USGS 19860.

Distribution. — MeWp Clay Member of Springvale Fm., Cour-

baril beds of Upper Morne I'Enfer Fm., Matura shell bed.
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Genus MICROGAZA Dall

Dall, 1881, Bull. Mus. Comp. Zool., vol. 9, p. 50.

Type species (by monotypy) , Callogaza (Microgaza) rotella

Dall.

Microgaza oblita, n. sp. PI. 42 figs. 4-9

1867. Solarium semidecussatum Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, pp.
156, 170; reprint, Hanis, 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp.
35, 49. Part.

1874. Solarium semidecussatum Guppv, Guppv, Geol. Mag., new ser., decade 2,

vol. 1, p. 408 (part) ; not pi. 18' fig. 14.'

Shell small, with four to fi\e Avhorls. Protoconch consisting of

11/4 smooth volutions. Early sculpture with prosocline axials which

are restricted to the uppermost part of the whorls after about one

volution. At the same time a spiral appears just below the suture

carrying the former prosocline axials in form of beads. Their inter-

spaces become larger with increasing age. Whorls sharply angulated

at periphery. Base strongly convex and smooth except the umbilical

margin which carries short, radial wrinkles crossed by two to four

faint spiral grooves. Inside of umbilical wall with a number of

spirals. Aperture subquadrate. Inner lip with callus.

Holotype. -VSNM 645185.

Dimensions of holotype. — Height 2.1 mm, diameter 4.2 mm.
Type locality. — Matura, Trinidad.

This species is represented by a few specimens only. Most of

them are worn resulting in an indistinct sculpture. As mentioned

by Woodring (1928, p. o58) the type lot of Solarium semidecus-

satum Guppy (USNM 115468) consists of two specimens. One of

them is the holotype of Architectonica (Pseudotorinia) semidecus-

sata and the other one the holotype of Microgaza oblita, n. sp.

A closely related form has been described as M. rotella vetula

from the Bowden Formation of Jamaica by Woodring (1928, p,

435, pi. 37, figs. 1-3) . The many topotypes at hand show that both

species have about the same apical angle, but the whorls of M.
oblita are higher. Moreover the Jamaican species has more closely

set beads on the spiral just below the sutuie, and the wrinkles

bordering the umbilicus are longer and not crossed by spiral

grooves. M. oblita lacks the fine spiral threads on and near the

])eriphery of the body whorl.

The Recent West Indian M. rotella (Dall) (1881, p. 51) has
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considerably weaker radial wrinkles at the umbilical margin.

According to Ball's figures (1889a, pi. 22, figs. 5, 5a) its periphery is

not angulated.

Occurrence. -]S 67, RR 230, PJ 302, USGS 19860.

Distribution. — Known from type locality only.

Family TURBINIDAE

Genus ASTRAEA Roding

Roding, 1798, Museum Boltenianum, pt. 2. p. 79.

Type species (by subsequent designation, Suter, 1913, Manual

of New Zealand Mollusca, p. 166) , Trochus imperialis Gmelin (=:

Trochiis heUotropium Martyn)

.

Subgenus ASTRAL IUM Link

Link, 1807, Beschreibung der Naturalien-Sammlung der Universitat zii

Rostock, p. 135.

Type species (by subsequent designation, "Woodring, 1928,

Carnegie Inst. Washington, Pub. 385, p. 412), Astralinm deplana-

tum Link (rrr Trochus costulatus Lamarck)

.

Astraea (Astralium) cf. brevispina (Lamarck) Pi. 42, figs. 10, 11

The few specimens from Matura are immature and too incom-

plete to allow a definite determination.

A. brevispina basalis (Olsson) (1922, p. 162, pi. 15, figs. 4, 5)

from the Gatun Formation of Costa Rica, which has also been re-

corded from the Bowden Formation of Jamaica by Woodring (1928,

p. 413, pi. 33, figs. 4-6), mainly differs from the Recent A. brevi-

spina (Lamarck) (see Weisbord, 1962, p. 94, pi. 6, figs. 16-18) by

its finer sculpture on the early whorls.

The Matura specimens ha\e about the same strength of the

early sculpture as Recent shells. Their base is covered by five spirals

Avhich are crossed by lamellar growth lines. The second spiral from

the periphery is stronger than the others. On all the Recent shells

of A. brevispina available these spirals are nodose which is not the

case on the Matura specimens.

Occurrence. -]?> 67, RR 230, PJ 302, USGS 19860.

Genus PARVITURBO Pilsbry and McGinty

Pilsbry and McGinty, 1945, Nautilus, vol. 59, No. 2, p. 54.

Type species (by original designation) , Parviturbo rehderi

Pilsbry and McGinty.
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Parviturbo maturensis, n. sp. PL 42, figs. 14-17

Shell small, solid. Spire moderately depressed. Protoconch con-

sists of a little more than one volution. Adult shell with 3iX>

whorls. Sculpture consists of seven prominent spirals, the strongest

one forming the periphery. Two spirals are situated between

periphery and suture, the rest below the periphery. The lowest

spiral borders the deep umbilicus. Spirals below the periphery less

prominent. Interspaces crossed by faint, prosocline, axial threads.

Aperture circular. Peristome thick. Parietal callus prominent.

Ho/of)'/?^. — Natural History Museum Basel, No. H 14625.

Dimensions of holotype. — Height 2.0 mm, diameter 2.9 mm.
Type locality. — Matura, Trinidad.

This species is based on the holotype and one immature para-

type. The parietal callus of the holotype is broken. Although almost

filled with matrix, the holotype seems to have a nacreous inner

layer.

The genus Parviturbo is known to range only from Pliocene to

Recent until now. P. milium (Ball) [1890-1903 (1892), p. 409,

pi. 18, fig. 4; Olsson and Harbison, 1953, p. 349] from the Pliocene

of Florida has a higher spire and does not show the prominent

peripheral spiral. The same is true for the living Floridian P.

rehderi, P. jrancescae, and P. calidimaris, all described by Pilsbry

and McGinty (1945b, pp. 54-57) . P. veneziielensis Weisbord (1962,

p. 99, pi. 7, figs. 5-7) , from the Pliocene Mare Formation of northern

Venezuela, is based on a single, incomplete specimen which lacks

the protoconch.

Occurrence. — PJ 302.

Family NERITIDAE

Genus NERITA Linne

Linne, 1758, Systema Naturae, ed. 10, p. 776.

Type species (by subsequent designation, Montfort, 1810,

Conchyliologie systematique, vol. 2, p. 347) , Nerita peloronta

Linne.

Subgenus NERITA s. str.

Nerita (Nerita) exuvioides Trechmann ? PI. 42, figs. 12, 13

Shell large, thick. Spire low. Scidpture consists of 16 coarse,
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flat-topped, spiral ridges with interspaces of about the same width.

Spirals and interspaces crossed by fine, closely set, but prominent

growth lines. Outer lip thick, with two coarse teeth above, six

denticles and one large denticle below. Basal lip with two indistinct

denticles. Inner lip with one denticle above, Avhich continues into

the aperture, one sliarp and one rounded denticle below. Parietal

callus with indications of rugae. Aperture semilunar.

This form is represented by a single sj^ecimen from the Melajo

Clay. Its apex is worn, and part of the parietal callus broken. It is

curious enough that it does not ha\e two central teeth on the inner

lip like similar Caribbean species of Ncrita s.str.

N. exuvioides Trechmann (1935, p. 551, pi. 20, fig. 30) has

originally been described from beds of questionable Pliocene age

of Carriacou. Its type is an incomplete specimen. A reliable diag-

nosis must await the availability of well-preserved topotypes. A'.

exuvioides is said to have 12 spirals on the body whorl compared

with 16 on the Melajo shell.

A^ fulgiirans Gmelin described by the writer (Jung, 1965, p.

479, pi. 62, fig. 14) from the middle Aliocene of the Paraguaiia

Peninsula, Venezuela, is probably the same as the Melajo shell. It

has also 16 spirals but is not so heavy, and has two central teeth on

the inner lip, and some more denticles on the outer lip. The Recent

N. fulgiirans has about 20 spirals with much narrower interspaces

than the fossils mentioned above.

Occurrence. — Hutch 51.

Genus NERITINA Lamarck

Lamarck, 1816, Encycl. Methodique, \'ei"s, vol. 3, pi. 455; liste, p. 11.

Type species (by subsequent designation. Children, 1823,

Lamarck's genera of shells, p. Ill) , Xerita piilligera Linne.

Subgenus VITTA Morch

Morch, 1852, Catalogus conchylioiuni .... Comes de Yoldi, pt. 1, p. 166.

Type species (by subsequent designation. Baker, 1923, Acad.

Nat. Sci. Philadelphia, Proc, vol. 75, p. 137), Nerita virginea

Linne.

Neritina (Vitta) cf. virginea (Linne) PI. 43, figs. 1-3

Shell small. Spire somewhat elevated. Early whorls more con-

vex than later ones. Body ^vhorl slightly conca\'e below suture.
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Parietal callus moderately thick. Columellar lip with denticles.

Growth lines, i.e. also the outer lip, proscoline. Color pattern con-

sists of irregularly undulating, black lines which leave subcircular,

white spots from time to time.

The above description is based on a complete specimen from

the Melajo Clay. Specimens from the Courbaril beds and the

Matura shell bed have the same color pattern and are thought to

represent the same form. Most of them, however, are immature. An
adult shell from Matura has an eroded spire and no colors pre-

served.

The adult shells at hand reach about the size of the Recent

Caribbean A', virgiitea. Color patterns similar to that of the fossils

are found on Recent specimens. The outer lip of the fossils under

consideration is more oblique to the shell axis than in A^ virginea.

Occurrence. — Melajo River area: Hutch 51, KR 1 1862, PJ 285,

uses 21178. Point Courbaril: K 8399, PJ 212, USGS 20432. Matura

Bay: JS 67, RR 230, PJ 302, USGS 19860.

Family RISSOINIDAE

Genus RISSOINA d'Orbigny

D'Orbigny, 1840, Vovage dans rAiiiciitjuc Mciiclioiiale, vol. 5, (Mollusques) ,

p. 395.

Type species (by monotypy) , Rissoina inca d'Orbigny.

Subgenus RISSOINA s. str.

Rissoina (Rissoina) species

A single, probably not adult specimen (height 2.5 mm) from

the Courbaril beds and two worn shells from Matura are available.

The protoconch of the Courbaril specimen is not entirely pre-

served but consisted of about three whorls. Postnuclear whorls five,

sculptured by about 12 somewhat opisthocline axials. The strong

axials which are aligned on successive whorls give a convex

appearance to the whorls. Interspaces smooth. Outer lip thick.

Parietal callus heavy.

The specimens at hand are similar to the Recent Caribbean

R. fischeri Desjardin (1949, p. 199, pi. 9, fig. 6; Warmke and

Abbott, 1961, p. 56, pi. 10 n) , but more material is needed to point

out affinities.

Occurrence. — Voint Courbaril: K 1429. Matura Bay: PJ 302.
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Family VITRINELLIDAE

Genus TEINOSTOMA H. and A. Adams

Adams, H. and A., 1853, Genera of Recent Mollusca, vol. 1, p. 122.

Type species (by subsequent designation, Adams, A., 1863,

Thesaurus conchyliorum, pt. 22, p. 259) , Teinostoma politum. A.

Adams..

Subgenus PSEUDOROTELLA Fischer

Fischer, 1857, Jour, de Conchy]., vol. 6, p. 52.

Type species (by monotypy) , Rotella semistriata d'Orbigny.

Teinostoma (Pseudorotella) nugax, n. sp. PI. 43, figs. 7-9

Shell small, with about Si/o whorls, entirely smooth except

for faint growth lines. Spire low. Periphery rounded. Suture usually

distinct but sometimes partly covered by succeeding whorl. Um-
bilicus covered by callus, its border more or less distinct. Peristome

thin. Parietal callus separated from imibilical callus by a faint

o^roove.

Holotype. — NRtuinl History Museum Basel, No. H 14599.

DimensioJis of holotypc. — Height 0.6 mm, diameter 1.6 mm.
Type locality. — Melajo River area: KR 1 1862.

This species is represented by numerous specimens from the

Melajo Clay. The thickness of the imibilical callus undergoes some

variability. The margin of the umbilical callus and the groove

between it and the parietal callus may be obscure.

T. Jiiigax differs in details of the umbilical callus and the con-

Acxity of the whorls from the following three Pliocene species:

T. antilleaniim Weisbord (1962, p. 131, pi. 12, figs. 7-9) from

northern Venezuela, T. avunciilus Pilsbry {iyi Olsson and Harbison,

1953, p. 413, pi. 49, figs. 3-3d) from Florida, and T. eciiadorianiini

Pilsbry and Olsson (1941, p. 47, pi. 9, fig. 1) from Ecuador. T.

eciiadorianum has also been recorded from the Recent fauna of

Peru.

Occurrence. -Yl. 1810, KR 11862, PJ 285, USGS 18399.

Teinostoma (Pseudorotella) spretum, n. sp. PI. 43, figs. 4-6

Shell small, with about 3i/^ whorls. Surface smooth except for

faint growth lines. Spire relatively high. Whorls convex. Suture

incised. Aperture almost circular. Peristome solid. Parietal callus

small. Umbilicus entirely covered by a smooth callus which may be
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bordered by an obscure line. Parietal callus separated from um-

bilical callus by a gioove.

Holotype. — Natural History Museum Basel, No. H 14607.

Dimensions of holotype. — Height 1.5 mm, diameter 2.3 mm.
Type locality. — Me\2L]o River area: KR 11862.

This species is not abundant. The umbilicus of immature

specimens is not entirely covered by callus. On some shells one, two

or even three faint spirals may be developed at the beginning of the

last whorl which, however, disappear after half a volution. The
uppermost of these spirals forms the periphery.

The type and only specimen of T. caroncnse Mansfield (1925,

p. 60, pi. 8, figs. 9, 11), from the Brasso Formation of Trinidad,

has a heavier shell and a less elevated spire than T. spretnm. Al-

though apparently worn it shows faint spiral sculptiue.

T. spretnm has dimensions and proportions similar to T.

pycnum (Woodring) (1928, p. 116, pi. 38, figs. 10-12) from the

Bowden Formation of Jamaica, but T. pycnnm has a thicker shell

and differs in details of the callus. T. vitreum (Gabb) (1873b,

p. 243; Pilsbry, 1922, p. 399, pi. 37, figs. 3-3b) from the Cercado

Formation of the Dominican Republic mainly differs by the shape

of its umbilical callus. T. altnjn Pilsbry (/// Olsson and Harbison,

1953, p. 413, pi. 49, figs. 2-2f) from the Pliocene of Florida has

the same type of spire, but its umbilicus is not entirely closed

e\'en in the adult stage.

Occnrrence.-\L^ 11862, PJ 285, USGS 18399.

Subgenus AEPYSTOMA Woodring

Woodring, 1957, U. S. Geol. Sur. Prof. Paper 306-A, p. 70.

Type species (by original designation) , Teinostoma (Aepys-

toma) andrinni "W'oodring.

Teinostoma (Aepystoma) caroniense Maury PI. 43, figs. 10-17

1925. Teinostoma caroniense Maiirv, Bull. Anier. Paleont., vol. 10, No. 42, p.

249, pi. 43, figs. 3, 4.

1938. Teinostoma (Pseiidorotella ?) caroniense Afaury, Yokes, Amer. Museum
Novitates, No. 988, p. 5.

1942. Solariorbis ? nov. sp. ind., Rutsch, Verh. Naturf. Ges. Basel, vol. 54,

p. 127, pi. 4, figs. 4, 5.

Shell solid. Spire depressed. Protoconch with a little more
than two volutions. Postnuclear whorls a little less than two. Peri-
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phery rounded. Suture clearly incised. Sculptiue consists of proso-

cyrt growth lines. On the third volution these are crossed by ob-

scurely punctate spiral striae producing a cancellate pattern below

the periphery. Peristome solid. Umbilical and parietal callus not

separated by a groove.

Lectotypc (hereivitli ^c/rr/cf/). — Paleont. Research Inst., Ithaca,

N.Y., No. 1105 (specimen figured by Maury, 1925, pi. 43, fig. 3)

.

Dimensions of lectotypc. — Height 2.0 mm, diameter 4.5 mm.
Type /orfl/z7)'. — Springvale Quarry, Trinidad.

This species is represented from the Melajo Clay and the

Courbaril beds by specimens of different ontogenetic stages showing

that immature shells look entirely different than adult ones. Young

specimens have an open umbilicus, and their third whorl is sculp-

tured by punctate spirals which are usually more conspicuous below

the periphery. Adults have a closed umbilictis and a smooth base.

The sculpture of the earlier stages is visible only on the spire. The
body whorl may be somewhat shouldered.

Topotypes of T. caroniense at hand are too much worn to show

the sculpture on the third whorl. Solariorbis ? n. sp. ind. de-

scribed and figured by Rutsch from Springvale Quarry represents

immature T. caroniense.

T. andriinn Woodring (1957 p. 70, pi. 17, figs. 40-42, pi. 18,

figs. 9-1 1) from the Gatun Formation of Panama is a similar species

differing only by its thicker parietal callus and the somewhat more

convex upper part of the body whorl.

Occurrence. -Me\?i]o River area: EL 1810, KR 11862, K 9903.

PJ 285, USGS 18399, USGS 21178. Point Courbaril: K 1429, PJ

212, USGS 10991, USGS 20433, USGS 20434.

Distribution. — Savaneta Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm. Courbaril beds of

Upper Morne I'Enfer Fm.

Teinostoma (Aepystoma) melajoense, n. sp. PI. 43, figs. 18-20

Shell small, solid. Protoconch with 214 smooth volutions;

post-nuclear whorls a little less than two. Spire somewhat elevated,

whorls convex. Sutine clearly incised. Periphery broadly rounded.

Sculpture consists of numerous spirals which are somewhat broader

and more conspicuous on base. Umbilicus open in immature speci-

mens. Umbilical callus small, but closing umbilicus in adults.
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Peristome solid. Parietal callus thick, not clearly separated from um-

bilical callus.

//o/o^)!/?e. — Natural History Museum Basel, No. H 14611.

Diinensions of holotype. — Height 1.8 m.mL, diameter 2.4 mm.
Type locality. — Melajo River area: PJ 285.

This species is represented by 10 specimens. T. caronense

Mansfield (1925, p. 60. pi. 8, figs. 9, 11), from the Brasso Forma-

tion of Trinidad, is based on a single specimen (USNM 352690) . It

is closely related to T. me'ajoense. However, it is worn, and its

spiral sddptiue is hardly recognizable. Topotypes of T. caronense

are needed for useful comparison.

T. ynelajoense differs from T. caroniense Maiuy by its higher

spire and by its proportionately higher whorls. The aperture of T.

caroniense is obliquely elongate but subcircular in T. melajoense.

Moreover the body whorl of T. caroniense is smooth but carries

spiral sculptine in T. melajoense.

The Recent T. clavium Pilsbry and McGinty (1945a, p. 4, pi. 1,

fig. 1) from Florida has a lower spire. T. pilsbry i McGinty (1945,

p. 142; Pilsbry and McGinty, 1945a, p. 3, pi. 1, fig. 5), also a

Recent Floridian species, has a spire like T. jnelajoense, but its

periphery is somewhat angidated and the umbilical callus much
heavier.

Occurrence. -Yl. 1810, KR 11862, PJ 285, USGS 18399, USGS
21178.

Genus COCHLIOLEPIS Stlmpson

Stinipson, 1858, Boston Soc. Nat. Hist., Proc, vol. 6. p. 307.

Type species (by monotypy) , Cochliolepis parasitica Stimpson.

Cochliolepis pluscula, n. sp. PI. 43, figs. 21-23

Small, thin-shelled, with about three whorls. Spire not ele-

vated. Suture sharply incised. Whorls moderately convex, smooth

except faint, slightly prosocyrt growth lines. Periphery evenly

rounded. Umbilicus open. Aperture almost circular, angulated

above. Peristome thin. Parietal callus conspicuous but translucent.

Holotype. — Na-turA History Museum Basel, No. H 14617.

Dimensions of holotype. — Height 0.8 mm, diameter 1.6 mm.
Type locality. — Melajo River area: PJ 285.

This species is represented from the Melajo Clay by the holo-
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type and four paratypes. all perfectly preserved. It seems most

closely related to DcJphimtUi lipara H. C. Lea (1846, jx 261. pi. 36,

fig. 71) from the Miocene of \'irginia. the holotype of which has

beeen refigured by Gardner [1943-1948 (1948), pi. 25, figs. 6-8].

D. lipara has more whorls, and its body whorl is somewhat

shoiddered. The Miocene C nirginica Pilsbry (in Olsson and

Harbison, 1953, p. 434, pi. 52, figs. 4, 4a, 4b) from Virginia, for

Avhich Pilsbry proposed the subgeneric name Tylaxis, is much

larger, and has an obliqtiely oval apertme.

Occurrence. -¥] 285, USGS 18399.

Genus CYCLOSTREMISCUS Pilsbry and Olsson

Pilsbry and Olsson, 1945, Acad. Nat. Sci. Philadelphia, Proc, vol. 97, p. 266.

Type species (by original designation) , Vitrinella panauicnsis

C. B. Adams.

Subgenus PONOCYCLUS Pilsbry

Pilsbry, 1953, Acad. Nat. Sci. Priladelphia, Mon., No. 8, p. 426.

Type species (by original designation) , Adcorbis beauii

Fischer.

Cyclostremiscus (Ponocyclus) pentagonus (Gabb) PI. 43, figs. 24-26

1873. Cyclostrema penlagoua Gabb, Anier Philos. Soc, Trans., new ser., vol.

15, p. 243.

1881. Vitrinella peiitaaona (Gabb), Gabb, Acad. Nat. Sci. Philadelphia, Jour.,

ser. 2, vol. 8, p. 368, pi. 47, fig. 68.

1957. Cyclostremiscus (Ponocyclus) pentagonus (Gabb), Woodring, U.S. Geol.

Sur., Prof. Paper 306-A, p. 73, pi. 17, figs. 7-15. For further citations see

this publication.

Shell small, with a little more than four whorls. Spire de-

pressed. First 21/4 volutions smooth. Later whorls wath three carinae

of about equal strength. The uppermost carina appears at the end

of the third volution, the middle one forms the periphery, and

corresponds to the position of the suttue on earlier w4iorls. The
lowest one forms a strong angulation on the base. Umbilical wall

of last whorl with four spirals. Aperture almost circular, angu-

lated above. Parietal callus inconspicuous.

T)'pc. -Acad. Nat. Sci. Philadelphia, No. 2831.

Type locality. — Dominican Reptiblic (Miocene) .

C. pentagonus is frequent in the Melajo Clay. The morpho-

logical features of the Melajo specimens are constant. There are no

bicarinate shells, and the carinae are constant in strength. The
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spirals on the umbilical wall of the last whorl are always present

and not variable as pointed out by Pilsbry (in Olsson and Harbi-

son, 1953, p. 429) for the Pliocene to Recent C. triUx (Bush) (1885,

p. 464, pi. 45, figs. 7, 7a) . Pilsbry separated C. trilix from C.

pentagoniis because of its larger size (diameter from 3 mm to 3.8

mm) . The Melajo specimens do not giow larger than 2.5 mm in

diameter.

Woodring (1957, p. 74) has discussed some related species from

the Pleistocene and Recent faunas of the West Coast of America.

Gardner [1926-1950 (1947), p. 600] recorded C. trilix from the

Chipola and Shoal River Formations of Florida, but did not figure

it. According to Woodring these specimens are larger than those

from the Gatun Formation.

Occurrence. -EL 1810, KR 11862, PJ 285, USGS 18399, USGS
21178.

Distribution. — Middle to upper Miocene: Cercado and Gurabo

Fms., Dominican Republic. Bowden Fm., Jamaica. Gatun Fm.,

Panama Canal Zone. Melajo Clay Member of Springvale Fm.,

Trinidad.

Cyclostremiscus (Ponocyclus) species

From the Matura shell bed a single, worn specimen (H 14623)

is at hand. It is partly broken and has almost four whorls. The
spirals on the umbilical wall are not recognizable. It looks like the

Melajo specimens of C. pentagonus, but a definite determination

is not possible. Diameter 2.0 mm.
Occurrence. — PJ 302.

Genus SOLARIORBIS Conrad

Conrad, 1865, .'Vmer. Jour. Conch., vol. 1, p. 30.

Type species (by subsequent designation, Dall, 1892, Wagner
Free Inst. Sci. Philadelphia, Trans., vol. 3, pt. 2, p. 414) , Delphinula

depressa Lea.

Solariorbis (subgenus ?) marginatus (Guppy) PI. 43, figs, 27-29

1867. Vitrinella marginata Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, pp. 161,

173; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp. 40,

52.

1874. Vitrinella marginata Guppy, Guppy, Geol. Mag., new ser., decade 2, vol.

1, pp. 435, 441, pi. 18, figs. 21a, 21b.

Shell small, spire depressed. Protoconch with two smooth volu-
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tions; postnuclear whorls a little less than one and a half. First

sculpture consisting of faint prosocline axials which disappear

after a little less than one volution. Body whorl sculptured by a

few faint spirals just above the periphery. Periphery formed by a

strong carina. Just below it follow a second carina of equal strength

and a third weaker one. Interspace between middle and peripheral

carinae deeply concave. Umbilicus wide. Aperture slightly obliquely

oval. Basal lip somewhat everted. Parietal callus moderately

prominent.

Type. — A collection of Tertiary fossils from the West Indies

which included Guppy's types has been purchased by the U. S.

National Museum in 1894. As it does not contain 5. marginatus,

the type of that species seems to be lost. The proper specimen to be

selected for a neotype would be: Natural History Museum Basel,

No. H 15345.

Dimensions of specimen Nat. Hist. AIiis. Basel, No. 153-15.—

Height 0.8 mm, diameter 1.6 mm.
Type locality. — \ldlura Bay.

This species is exceedingly rare at Matura. A single specimen

from the Melajo Clay is tentatively identified as 5. marginat^is. It

is somewhat worn and differs from Matura specimens in having

more inflated whorls.

The subs^eneric assisjnment of S. marginatus is somewhat un-

certain. It is intermediate between Hapalorbis Woodring (1957, p.

75; type species by original designation: Circulus liriope Bartsch)

and Systellomphalus Pilsbry and Olsson (1941, p. 48; type species

by original designation: Systellomphalus perornatus Pilsbry and

Olsson) . S. 7narginatus is clearly separated from Hapalorbis by the

presence of axials on the spire. From the type species of Systel-

lomphalus it differs by the absence of axial wrinkles on the base

near the umbilicus.

The Recent 5. liriope Bartsch (1911, p. 231, pi. 40, figs. 7-9),

from the Gulf of California, and S. Iiyptius anebus Woodring (1957,

p. 75, pi. 17, figs. 34-36), from the middle Miocene Gatun Forma-

tion of the Panama Canal Zone, have a prominent spiral above the

periphery. This spiral is lacking in S. ynarginatus as well as in the

Recent Panamic S. seminudus (C. B. Adams) (1852, p. 412; Pils-
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bry and Olsson, 1945, pi. 27, figs. 3, 3a, 3b) . However, S. seminudus

has wrinkles around the umbilicus.

.S'. marginatiis seems to be more closely related to Systellompha-

liis as there are species assigned to that subgenus which do not have

radial wrinkles on the base. The Recent S. euzonus Pilsbry and

McGinty (1950, p. 85, pi. 5, figs. 7, 7a) from Florida is proportion-

ately higher, and the spirals above the periphery are more con-

spicuous. S. euzonus has also been recorded from the Pliocene of

Florida by Pilsbry (/?/ Olsson and Harbison, 1953. p. 420, pi. 56,

figs. 2, 2a, 2b)

.

Occurrence. — Mel^io River area: KR 11862 (?) . Matura Bay:

PJ 302, USGS 19860.

Distribution. — Melajo Clay Member of Springvale Fm. (?)

.

Matura shell bed.

Family CAECIDAE

The Caecidae are not only poorly represented in the three

faunas under consideration, but there are also no complete speci-

mens. For this reason it seems advisable not to name these species.

Genus CAECUM Fleming

Fleming, 1813, Brewster's Edinburgh Encyclopaedia, vol. 7, p. 67 (see

Sherborn, Index Animalium, 1801-50, pt. 5, p. 950, 1924).

Type species (by subsequent designation. Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 203) , Dentaliujn trachea Montagu.

Collins (1937) described the three growth stages of Mexican

Tertiary caecids. Due to scarcity of material no attempt is made
to assign the forms listed below to subgenera. Three species occur

in the Melajo Clay, one in the Courbaril beds, and one at Matura.

Caecum species A
Protoconch with two planispiral volutions. The second stage

consists of a weakly arched but rapidly enlarging tube. It is orna-

mented by annular rings with interspaces of about the same width.

Length (including protoconch) 0.8 mm diameter 0.2 mm.
The specimens referred to this form are immature. They do

not show a constriction toward the aperture. C. properegulare

Mansfield (1925, p. 50, pi. 8, fig. 6), although collected from a

float, probably came out of the Brasso Formation of Trinidad. It

is larger and has coarser annular rings than Caecxnn species A.

Occurrence. — Mq\2l]o River area: USGS 18399.



Trinidad Miocene-Pliocene Moi.lusks: Junc; 435

Caecum species B

A few immature specimens represent the second stage. They

are relatively strongly curved, smooth, and circular in cross section.

Apical opening closed by a convex, somewhat projecting plug.

Length 0.8 mm, diameter 0.2 nnn.

Occurrc?rce. — MeW]o River area: USGS 18399.

Caecum species C

A few specimens probably representing the third stage are

smooth except for growth lines. The apical opening is closed by

a convex, somewhat projecting plug. They are much less curved

than Caecum species B, and have a much larger diameter than

either Caecum species A or Caecum species B. Length 1.5 mm,
diameter 0.6 mm.

Occurreyice. — ^{e\?i]o River area: USGS 18399.

Caecum species D
Two specimens from the Courbaril beds are ornamented by

annular rings with wider interspaces. Length 1.3 mm, diameter 0.3

mm.
This form is close to the upper Miocene to Recent C. regulare

Carpenter (Zool. Soc. London, Pioc. vol. 26, p. 428, 1858; Weis-

bord, 1962, p. 162, pi. 14, figs. 10, 11) but has finer annular rings.

Occurroice. —Point Courbaril: USGS 10991.

Caecum species E

Some specimens from Matura are entirely smooth. The tube

does not show the thickening which is typical for Meioccras. Length

2.2 mm, diameter 0.4 mm.
Occurrence. -U?iiuxix Bay: RR 230, USGS 19860.

Family TURRITELLIDAE

Genus TURRITELLA Lamarck

l.aniartk, 1799, Mem. Soc. Hist. Xat. Paris, p. 74.

Type species (by monotypy) , Turbo tcrehra Linne.

Subgenus BRODERIPTELLA Olsson

Olsson, 1964, Neogene Mollusks from Northwestern Ecuador, I'aleont. Re-
search Inst., p. 188.

Type species (by original designation) , Turritclla broderip-

iaua d'Orbigny.
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Turritella (Broderiptella) bifastigata cartagenensis Pilsbry and Brown
PI. 44, figs. 1-4

l'J]7. Tinriiella cartagoiensis Pilsbry and Brown, Acad. Nat. Sci. Philadelphia,

Proc, vol. 69, p. 34, pi. 5. fig. 13.

1925. Turritella cartagenensis Pilsbry and Brown, Maurv, Bull. .Amer. Paleont.,

vol. 10, No. 42, p. 233, pi. 42, fig. 13.

1926. Turritella bifastigata niaracaibensis Hodson, Bull, .\nier. Paleont.. vol. 11,

No. 45, p. 48, pl.'^30, figs. 2, 4, 6.

1926. Turritella bifastigata democraciuna Hodson, ibidem, p. 50, pi. 29, fig. 3,

pi. 30, figs. 3, 5.

1929. Turritella cartagenensis Brown and Pilsbrv. Weisbord, Bull. Amer.
Paleont., vol. 14, No. 54, p. 30, pi. 9, figs. 1, 2.

1941. Turritella cf. cartagenensis Pilsbrv and Brown, Merriam, l'ni\. C.al. Pulil..

Bull. Dept. Geol. Sci., vol. 26, No'. 1, p. 207. pi. 38, fig. 9.

Of medium size. First sculpture consists of a medial spiral

keel (mesocostate) and a smaller spiral at the lower suture. Addi-

tional minor spirals of varying size are first introduced on the lower

half of the whorl, then on the upper half. \Vith increasing age the

medial primary spiral gradually looses its prominence until it is

of the same size as the others. Adidt whorls are slightly concave to

almost straight in profile. In the gerontic stage the whorls are

less tightly coiled, and their perij)hery is rounded. Base covered by

numerous fine spirals. Growth lines prosocline on upper part of

\vhorl, turning toward an orthocline direction on middle part of

whorl, and running straight across the j:)erij)hery to the columella.

Hohtype.—AcMl. Nat. Sci. Philadelphia.

Type locality. — Near Cartagena, Colombia (Miocene)

.

This species is rejnesented from the Melajo Clay and the

Courbaril beds. Most specimens from the Coinbaril beds are strong-

ly rolled, and their spiral scidpture has mostly disapj)eared. The
Melajo specimens may attain a considerable size, when they reach

the gerontic stage. No complete specimen including the protoconch

is preserved in the material at hand.

As suggested by Woodring (1957, p. Ill) Hodson's T. bifasti-

gata maracaihensis and T. bifastigata dcmocraciana seem to be

conspecific with T. cartagenensis. The lectotype of T. bifastigata

Nelson (1870, p. 189) has been figured by Hodson (1926, pi. 30,

fig. 1) . The sculpture of its base is much coarser, its whorls more

concave, and the spiral sculpture weaker than in T. cartagenensis.

T. oreodoxa Olsson (1922, p. 152, pi. 14, fig. 1) , from the Mio-

cene of Costa Rica, and T. cartagenensis have been taken in the

synonymy of T. bifastigata by Olsson (1964, p. 189)

.
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Occurrence. -Mehi]o River area: Hutch 51, K 9813, K 9903,

RR 290, USGS 18399. Point Courbaril: K 8399, K 12013, K 12255,

RR 120, PJ 212, USGS 10991, USGS 20432, USGS 20432a, USGS
20133, USGS 20434, USGS 21778.

Distribution. — Miocene ot Colombia. Beds of questionable

upper Miocene age, Usiacini region, Colombia. Miocene, Falcon,

V'enezuela. Trinidad: Manzanilla Fm. (Maiuy) , Melajo Clay Mem-

ber of Springvale Fm., Courbaril beds of Upper Morne FEnfer Fm..

Turritella (Broderiptella) aff. mimetes Brown and Pilsbry PL 44, fig. 5

Of medium size. Early sculpture consists of a medial spiral,

another spiral at the lower suture, and a third one between them.

The medial spiral forms a moderately prominent carina. On the

next \'olutions additional minor spirals appear on the lower and

ujjjjer halves of the whorl. The strength of the medial spiral di-

minishes compared with the other spirals but is still well discern-

ible in the adult stage. The spiral at the lower sutine becomes the

most prominent one, and forms a carina-like periphery in the adult

stage. After about nine whorls the apical angle becomes somewhat

smaller. Base sculptured by a few spirals with many fine spirals in

their interspaces. Growth lines prosocline on upper part of whorl,

turning in an almost orthocline direction below.

This form occurs in the Melajo Clay only. One of its most

conspicuous features is the change of the apical angle after about

nine whorls. Some specimens develop a real carina in the adult

stage. The early whorls are almost like those of T. cf. broderipiana

as figured by Merriam (1941, pi. 36, fig. 1) .

T. mimetes Brown and Pilsbry (1911, p. 357, pi. 27, fig. 1)

,

from the Gatun Formation of the Panama Canal Zone, has been

redescribed and its allies discussed by Woodring (1957, p. 110, pi.

22, figs. 6-9) . The early sculptured whorls of T. rnimetes are more

rounded in profile, and the spiral at the lower suture does not be-

come as prominent as in the present form.

Occurrence. -EI. 1810, Hutch 51, K 9816, RR 290, PJ 285,

USGS 18399, USGS 21178.

Turritella (Broderiptella) planigyrata Guppy PI. 45, figs. 1, 2

1867. Turritella planigyrata Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, pp. 156,

169; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp. 35, 48.
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1873. Not Turrilella jylattigyrata Guppy, Gabb, Amer. Philos. Soc. Trans., new
ser., voL 15, p. 240.

1874. Turritella planigyrata Guppy, Guppy, Geol. Mag., new ser., decade 2, vol.

1, pp. 408, 437, pi. 18, fig. 5.

1876. Not Turritella planigyrata Guppy, Guppy, Quart. Journ. Geol. Soc. Lon-
don, vol. 32, p. 519.'

1910. Tiiritela (sic) planigyrata Guppy, Guppy, Agric. Soc. Triniilad and To-
bago, Soc. Paper No. 440, pp. .5, 11; reprint, Harris, 1921, Bull, .\iner.

Paleont., vol. 8, No. 35. pp. 148, 153.

1917. Not Turritella planigyrata Guppy, Maury, Bull. Amer. Paleont., vol. 5, No.
29. p. 129, pi. 22, fig." 14 (=T. inauryae Hodson).

1925. Turritella planigyrata Guppv, Maury, Bull. Amer. Paleont., vol. 10, No.

42, p. 232, pi. 42, figs. 6, 7, 8.

1925. Turritella planigyrata Guppy, Mansfield, U.S. Nat. Mus., Proc, vol. 66.

art. 22, p. .55, pl.'9, figs. 1, 9.

'

1926. Turritella planigyrata Guppy, Hodson, Bull. Amer. Paleont., vol. 11, No.
45, p. 29, pi. 19,' figs. 2, 9.

1938. Turritella planigyrata Guppy, Yokes, Amer. Museum Novitates, No. 988,

p. 4.

1942. Turritella planigyrata Guppv, Rutsch, Verb. Naturf. Ges. Basel, vol. 54.

p. 131, pi. 8, fig.\5.

Of small to medium size. Protoconch with about two volutions.

First sculpture consists of a medial spiral (mesocostate) forming

a carina, and a minor spiral a little below it. After one volution

a third spiral appears at the lower suture. Subsequently additional

fine spirals are intercalated all over the whorl. The medial carina

remains prominent for about eight whorls, but afterwards it be-

comes less prominent imtil it is of almost the same size as the other

spirals. The whorls remain somewhat convex even in the adult

stage. The adult whorls are covered by closely set, subequal spirals,

mostly alternating with still finer ones. Base sculptured by numer-

ous spirals, some of them a little more prominent. Growth lines

prosocline on upper part of whorl, turning in an orthocline direc-

tion on the middle part, and running from there straight down
across the periphery to the columella.

Holotype. — \3SNM 115452. This lot contains only one rather

worn specimen. Guppy collected it from the Caroni Series at

Savanetta which is the only locality he indicated in the original

description. It is thus the holotype.

Another lot (USNM 115626) labelled "types" and mentioned

by Mansfield (1925, p. 56) has been collected by Guppy at a

locality (Montserrat) not mentioned in the original description.

Apparently this lot is no longer in the collections of the U. S.

National Museum.
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Type locality. — Guppy's Savanetta which is the same as the

locality Brechin Castle Estate referred to by Riitsch (1942, p. 105,

fig. 1).

T. planigyrata is frequent in the Melajo Clay, The spirals

of the Melajo specimens are usually less uniform in size than those

of specimens from the type area. The medial spiral of Springvale

specimens is mostly not more prominent than the others on adult

whorls.

The separation of T. aff. ynimetes from T. planigyrata may
seem artificial. Their early stages and their growth lines are the

same, but the sculpture on later whorls is much coarser and less

regular in T. aff. mivietes.

T. planigyrata has a larger apical angle than T. maiquetiana

Weisbord (1962, p. 146, pi. 11, figs. 1-16) from the Pliocene Mare

Formation of northern Venezuela. T. 7uaiquetiana has a rounded

periphery on the late adult to gerontic whorls, whereas in T.

planigyrata it is angulated at the same stage.

Occurrence. -EL 1810, Hutch 47, Hutch 51, KR 11862, K
9816, K 9903, PJ 285, USGS 18399, USGS 18411, USGS 18634, USGS
21178.

Distribution. — Miocene, eastern Venezuela. Trinidad: Man-

zanilla Fm. (?) , Savaneta Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm.

Turritella (Broderiptella) aff. planigyrata Guppy PI. 45, figs. 46

Of medium size. First sculpture consists of a medial spiral

which forms a carina, a second spiral at the lower suture, and a

third minor one between them. The medial carina gradually disap-

pears, whereas the spiral at the lower suture remains more prom-

inent than the others, and may form an overhanging carina on

adult whorls. Already in early stages numerous additional spirals

are intercalated all over the whorl. These ususally alternate in size

subsequently. But on adult whorls there are mostly five or six more

prominent spirals with interspaces covered by minor spirals. Base

sculptured by numerous spirals; a few near the periphery are more

prominent.

This form which occurs at Matura evidently is intermediate

between T. planigyrata and the Recent Caribbean T. variegata
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(Linne) . It differs from T. pkmigyrata by its less uniform sculp-

ture on adult whorls and its more conspicuous lowest spiral. This

lowest spiral is frec|uently accentuated in T. variegata. T. variegata

may have a few more conspicuous spirals on adult whorls like T.

aff. planigyrata, but the periphery of its late whorls is rounded

which is never the case in the Matura specimens. On the early

whorls of T. variegata the spirals above the medial carina appear

before those below, whereas in T. aff. planigyrata the lower ones

appear first.

Occurrence. -KK 230, PJ 302, USGS 18204, USGS 19860.

Subgenus BACTROSPIRA Cossmann

Cossmann, 1912, Essais de Paleoconchologic compaicc. neinieme livraison, p.
129.

Type species (by original designation) , Turritella pcrattenuata

Heilprin.

Turritella (Bactrospira) species PI. 45, fig. 3

A single, strongly worn fragment from Matura is at hand. It

consists of three whorls, and is slender. It is sculptured by two

broad spirals with a wide, concave interspace.

This fragment is related with the group of T. altilira Conrad.

T. altilira has been rediscussed by W'oodring (1957, p. 102, pi. 23,

figs. 1, 7, 12, 13) and Olsson (1964, p. 193. pi. 36, figs. 2-2b) . The
specimen at hand is more closely related to T. altilira and to T.

pcrattenuata Heilj^rin (1887, p. 88, jil. 8, fig. 13; Olsson and Har-

bison, 1953, p. 316, pi. 44, figs. 4-4c) from the Pliocene of Florida,

the type species of Bactrospira, than to the Recent T. cxolela

(Linne) , the type species of Torcula. T. exoleta is a more fragile

species than the Matura shell and has a larger ajiical angle.

Occurrence. — RR 230.

Genus SPRINGVALEIA Rutsch

Riitsch, 1942, Verb. Naturf. Ges. Basel, vol. 54, p. 133.

Type species (by original designation) , Scalaria leroyi Guppy.

Springvaleia leroyi (Guppy)

1S67. Scalaria Icioyi C.iipjjv, Proc. Sci. Asset. Trinidad, pt. 3, pj}. 155, 168; re-

print, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp. 34, 47.

1958. Springiialeia leroyi (Guppy), Woodrinc;. Bull. Amer. Paleont., vol. 3*^,

No. 169, p. 166, pi. 17, figs. 1-5. Por additional citations sec ihis publica-
tion.
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Type. — Kutsch (1942, p. 134) selected the specimen ligured

by Maury (1925, pi. 41, fig. 11) as neotype (Paleont. Research Inst.,

Ithaca, N.Y., No. 1087) . This neotype, liowever, was not collected at

the type locality but at Springvale Quarry. Woodring (1958, p.

167) , therefore, designated another neotype: the specimen figured

by Rutsch (1942, pi. 7, figs, la, lb) . Unfortunately this second neo-

type (Natural History Museum Basel, No. H 6146) is not a

virtual topotype of Scalaria Icroyi, i.e. it was not collected at the

locality Brechin Castle Estate referred to by Rutsch (1942, p. 105,

fig. 1) as stated by Woodring but at Sjjringvale Quarry like the

neotype designated by Rutsch.

The search for satisfactory specimens from Guppy's Savonetta

[sic] area in the U.S. National Museum and the Natural History

Museum Basel was not successfid. Mr. D. L. F. Seal) informed me
that there are no specimens at all fiom that area in the British

Museum (Natural History) . Rutsch's designation of the neotype,

therefore, has to be validated until satisfactory topotypes of Scalaria

leroyi are available.

Locality of weo/ypt'. — Springvale Quarry. Trinidad.

This species has been discussed by \Voodring (1958) . It is

represented by two specimens from the base of the Melajo Clay. One
of them has been illustrated by ^Voodring (1958, pi. 17, figs. 2-5).

Protoconch and early stages of S. lercjyi are still imknown.

Weisbord (1962, p. 150, pi. 12, figs. 2-6) described S. leroyi

secunda from the Pliocene Mare Formation of the Cabo Blanco

area, Venezuela. It differs from S. leroyi by its less inflated whorls,

and the presence of lirations within the aperture. These differences

are confirmed by specimens from the type area of S. leroyi secunda

in the collections of the Natural History Museum Basel.

Occurrence. - USGS 1 8634.

Distribution. — S'dX'cineia. Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Genus VERMICULARIA Lamarck

Lamarck, 1799, Mem. Soc. Hist. Nat. Paris, p. 78.

Type species (by monotypy) , Serpula lumbricalis Linne.

According to Morton (1953, p. 86) the genus Vermicularia is

close to Turritella in many respects and should probably be placed
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in the Tunitellidae. On the other hand Olsson and Harbison (1953,

p. 306) used the family heading Vermiculariidae.

Vermicularia spirata (Philippi) ? PI. 44, fig. 11

1864. Vennetus royanus d'Orbigny, Guppy, Trans. Sci. Assoc. Trinidad for 1864,

p. 35 (part) ; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35,

p. 15.

1864. Vennetus lumbricalis Linne, Guppy, ibidem, p. 35; reprint, Harris, 1921,

ibidem, p. 15.

1867. Vermetus lumbricalis Linnc, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3,

p. 156; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 35.

1874. Vermetus lumbricalis Linne, Guppy, Geol. Mag., new ser., decade 2, vol. 1,

1, p. 437.

1925. Vermicularia spirata var. trilineata Guppy, Maury, Bull. Amer. Paleont.,

vol. 10, No. 42. p. 228, pi. 41, fig. 6.

?1925. Vermicularia cf. radicula Stimpson, Maury, ibidem, p. 228, pi. 41, fig. 1.

This form is represented from Matura by numerous, mostly

small specimens. Fully grown shells with a long, irregularly coiled

tube are lacking. The Turritella stage consists of about seven

whorls. Their early sctdpture consists of two primary spirals, the

lower one usually being stronger, and a third spiral at the lower

suture. The uppermost one of these spirals may be very weak,

Olsson and Harbison considered the Matura Vermicularia to

be the same as what they described as V. woodringi (1953, p. 307,

pi. 47, fig. 2) from the Pliocene of St. Petersburg, Florida. They also

included in the synonymy of V. woodringi the Vermicularia occur-

ring in the Bowden Formation of Jamaica which had been de-

scribed as V. spirata by Woodring (1928, p. 344, pi. 26, fig. 5)

.

Bowden specimens may have one or two primary spirals on the

whorls of the Turritella stage.

Among the Recent material of V. spirata (Philippi) (Archiv

f. Naturg., p. 224, pi. 7, figs. 1, a, b, c, 1836) shells with one

prominent spiral in the Turritella stage are predominant. However,

there are lots containing specimens with one or two spirals. A
definite identification of the Matura fossils must wait imtil the

variability of the Recent V. spirata is known.

Specimens from the Pliocene of Moin near Puerto Lim6n,

Costa 1-lica, have one spiral but tend to have a shorter Turritella

stage than the Recent V. spirata.

Occurrence. - JS 67, RR 230, PJ 302, USGS 18204, USGS 19860.

Vermicularia (?) trilineata (Guppy) PI. 44, figs. 6-10

1864. J'crmetus royanus d'Orbigny, Guppy (part) , Trans. Sci. Assoc. Trinidad
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for 1864, p. 35; reprint, Harris, 1921. Bull. Amer. Paleont., vol. 8, No. 3.'>,

p. 15.

1867. Vermetus trilitiealus Guppy (part). Proc. Sci. .Assoc. Trinidad, pt. 3, pp.
156, 170; reprint. Harris. 1921, Bull. Anicr. Paleont., vol. 8, No. 35, pp.
35, 49.

1874. Vermetus tiiliucatiis C.iippv, C.ujjpx, Ceol. Mag., new ser., decade 2, vol. 1,

pp. 408, 437, pi. 18, fig. 12.

1925. Not Vermicularia spirata var. trilineata Cuppv, Maury, Bidl. Amer.
Paleont., vol. 10, No. 42. p. 228, pi. 41. fig. 6.

Shell small, slender. Protoconch consists of a little more than

one volution. First sculpture with a medial spiral forming a carina.

After less than one whorl a second spiral at the lower suture, and a

third one a little distance from the upper suture appear. The medial

carina gradually diminishes in strength luitil the whorl profile is

straight.

Lectotype (herewith selected). - USNM 115455.

Dimensions of lectotype. — Height 12.0 mm, diameter 2.1 mm.
Type locality. — Matura, Trinidad.

The original type lot of Vermetus trilineatus consisted of six

specimens. As pointed out by Woodring (1928, p. 345) it includes

two species. Four specimens represent V. (?) trilineata, the largest

one being the lectotype.

Despite of additional material from Matura there is no

proof whether this species belongs to Turritella or Vermicularia,

because it does not contain adult specimens showing all giowth

stages. The lectotype is slender, its whorls flat (but slight infla-

tion of the whorls may occur as well) , and there are no traces of

uncoiling. Other specimens, however, with the same type of sculp-

ture and suggestion of about the same apical angle, show the

beginning of uncoiling. If V. (?) trilineata really is a Vermicularia,

then it has a long Turritella stage.

If this species proves to be a Turritellla, it will need a new
name as trilineata is preoccupied by Turritella trilineata Smith

(Strat. Syst. org. foss., p. 8, 1817; see Sherborn, Index Animalium,

pt. 27, p. 6612, 1931).

Occurrence. -]S 67, RR 230, PJ 302, USGS 18204, USGS 19860.

Distribution. — Known from type locality only.

Family VERMETIDAE

Genus SERPULORBIS Sassi

Sassi, 1827, Giornale Ligiistico di Scienze, Lettere ed Arti, pt. 5, p. 483.
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Type species (by monotypy) , Scrpulorbis polyphragma Sassi

(= Serpiila arenaria Linne) .

Serpulorbis decussatus (Gmelin) PL 43, figs. 30, 31

1791. Serpula decussata Gmelin, Systema Naturae, ed. 13, vol. 1, pt. 6, p. 3745.

1864. Siphonium decussatuin Gmelin, Guppv, Trans. Sci. Assoc. Trinidad for

1864, p. 35; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35,

p. 15.

1867. Siphoniiuu decussatuiit Gmelin, Guppv, Proc. Sci. .Assoc. Trinidad, pt. 3,

p. 156; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 35.

1874. Siphonium decussatum Gmelin, Guppv, Geo!. Mag., new ser., decade 2,

vol. 1, p. 438.

1925. Serpulorbis decussata Gmelin, Maiuv, Bidl. Amer. Paleont., \ol. 10, No.

42, p. 224, pi. 41, fig. 3.

1953. Leniiiitina decussata (Gmelin). Olsson and Harbinson, .\tad. Nat. Sci.

Philadelphia, Mon. No. 8, p. 305, pi. 46, figs. 3-3c.

This species occurs at Matura and in the Courbaril beds. A
small specimen from the Courbaril beds shows part of its protoconch

which has about three smooth volutions. The early sculpture con-

sists of prominent longitudinal ribs with wide interspaces which

are crossed by much finer and closely set concentrics. Beads are

formed at the intersections. Subsequently additional longitudinal

ribs are intercalated, and at the same time the concentrics greatly

diminish in strength. Later stages also have tertiary longitudinal

ribs which are indistinctly beaded but no concenrtics.

S. decussatus and S. papulosus (Gupj^)) (lS66a, p. 292, pi. 17,

fig. 3; Woodring, 1928, p. 346, pi. 26, fig. 6) originally described

from Bowden, Jamaica, both occur in the Savaneta Glauconitic

Sandstone Member of the Springvale Formation. They are easily

distinguished from each other, because S. papiilosiis has coarse

ribs carrying heavy pustules, whereas S. decussatus has no pustules

and finer sculpture. S. papulosus ranges from middle to late Mio-

cene (Woodring, 1959, p. 161) and may be the forerunner of S.

decussatus which ranges from late Miocene to Recent.

Occurrence. -Point Courbaril: K 8399, PJ 212, USGS 20434.

Matura Bay: JS 67, USGS 18204, USGS 19860.

Genus PETALOCONCHUS Lea

Lea, H. C., 1843. Amer. Pliiias. Soc. Proc. vol. 3, p. 162

Type species (by monotypy) , Petalocouchus sciilpturatiis Lea.

Petaloconchus sculpturatus alcimus Mansfield PI. 43, fig. 32

18()7. PclahicoiK Inis sculpturatus Lea, Guppv, Proc. Sci. .\ssoc. Trinidad, pt. 3,
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p. 136 (part); reprint, Harris, 1921, Hull. Anier. Paleont.. vol. 8, No. '55,

p. 35.

1874. Pctaloconchus scitljtiuialiis I.ca. (.iippy, Geol. Mag., new ser., decade 2,

vol. 1, p. 438 (part) .

1910. Petaloconclnis sculpturatus Lea, Guppy, Agric. Soc. Trinidad and Tobago,
Soc. Paper No. 440, pp, 5, 10 (part) ; reprint, Harris, 1921, Bull. .\mer.

Paleont., vol. 8, No. 35, pp. 148, 153.

1925. PetaJoconchus sculpturatus var. doi)iiiis;ensis G. B. Sowerby I, Maury,
Bull. Amer. Paleont., vol. 10, No. 42, p.'^226 (part) , pi. 41, figs. 2, 4, 7.

1925. PetaJoconchus alcimus Mansfield, U,S. Nat. Mus., Proc, vol. 66, art. 22,

p. 51, pi. 9, figs. 2, 3, 4.

1934. J'entu'tus (Pelaloconchus) sculpturtilus doniiiigensis (G. B. Sowerbv I),

Rutsch, Abb. Schweiz. Pal. Ges., vols. 54-55, p. 45, pi. 1, figs. 11, 12, 13.

1938. Petaloconclnis alcimus Mansfield, Voices, Amer. Museum Novitates, No.

988, p. 4.

1942. Vermetus (Pelaloconchus) sculpturatus (Lea) , Rutsch, \'erh. Natiirf. Ges.

Basel, vol. 54, p. 103.

Syntypes. — USNM 352674 (three specimens)

.

Type locality. — Springvale Quarry, Trinidad.

This form occurs at the base of the Melajo Clay onl\, wliere it

is represented by eight specimens. The sculpture of the figured

specimen is not prominent, because it is somewhat worn.

As pointed out by several authors the sculpture of P. sculptur-

atus is variable in strength and its growth habit not constant. As a

result P. domingensis G. B. Sowerby I (1850, p. 51, pi. 10, fig. 9)

from the middle Miocene of the Dominican Republic and P. piil-

cher (Bose) (1906, p. 32, pi. 3, figs. 22, 23) from the Miocene of

Mexico are considered as synonyms. Pflug (1961) , who figured the

lectotype of P. clojningensis, even included P. alciiuiis in the

synonymy of P. sculpturatus.

Although the late Miocene P. aid in us has the same stulptiae

as P. sculpturatus, it may be considered as a subspecies on account

of its larger size. In addition its growth habit is more regular.

Loosely coiled tubes are not frequent among the Trinidad fossils

as they are in material from the Gurabo Formation of the Domini-

can Republic, where P. sculpturatus is abundant.

Occurre?ice. -VSGS 18411, USGS 18634.

Distribution. — SaxaneVd Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad. Pinita

Gavilaii Fm. (late Miocene) , Falcon, Venezuela.

Petalocouchus cf. floridanus Olsson and Harbison PI. 43, fig. 33

A few small specimens from Matura are available. They are

too fragmentary for a definite identification. Mostly they form an

irregidar short cylinder. The scidptuie consists of longitudinal
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ribs and concentrics of almost equal size giving a reticulate pattern.

Later the concentrics are less prominent.

P. floridaniis Olsson and Harbison (1953, p. 304, pi. 46, figs.

2, 2a) was described from the Pliocene and Recent faunas of

Florida. It is assigned to the subgenus Macrophragma Carpenter

by Keen (1961, p. 198). The Matura specimens are immature, and

thus do not attain the size of Recent shells of P. floridamts at hand.

The largest specimen from Matiua, forming an irregidar coil, is

figured.

The form from the Gatun Formation of the Panama Canal

Zone described by Woodring (1959, p. 161, pi. 29, fig. 9) as P. aff.

jJoridanus is taken in the synonymy of P. sculptiiraius by Olsson

(1964, p. 195).

Occurrence. -]S 67, PJ 302, USGS 19860.

Family POTAMIDIDAE
Genus BATILLARIA Benson

Benson. 1842, Ann. Mag. Nat. Hist., vol. 9, p. 448.

Type species (by monotypy) , Cerifhiuni zonule Bruguiere.

Batillaria species PI. 43, figs. 34, 35

Three specimens from the Melajo Clay are available. Two of

them are well preserved but have lost their apices. The third one

repesents some of the early whorls but is corroded.

The genus BntiUnria has been reviewed by Bequaert (1942).

In the 'W^estern Atlantic he only recognized B. tninitna (Gmelin)

(Systema Naturae, ed. 13, vol. 1, jjt. 6, p. 3564, 1791) and two sub-

species. According to Becpiaert B. minima is found "in shallow

brackish water where it lives in the mud of the intertidal zone."

The two subspecies both have reduced scidpture, and are stout or

slender respectively. B. minima minima itself is a strongly vari-

able species as to general shape and strength of sculpture.

The apertural features of the Melajo fossils are the same as

those of B. minima (see Bequaert, 1942, pi. 1, fig. 2) . Their sculp-

ture consists of several spirals, some of which are much stronger

than the others, and conspicuous axials. The axials are not present

on the lower half of the body whorl, where there are only about

six primary spirals with two secondary spirals in their interspaces.

The Melajo fossils differ from the Recent B. minima by their

stouter form and their heavier sculpture.
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Occurrence — K 9813.

Family CERITHIIDAE

Genus CERITHIUM Bruguiere

Bruguiere, 1789, Encycl. Mcth., Histoire natiircllc des vers, vol. 1, |). w.

Type species (by virtual tautonymy) , Ccrithiiim (uhnisonii

Bruguiere (=: Cerithium erytliyaeonense Lamarck) .

Cerithium (subgenus ?) harrisi Maury PI. 45, figs. 14-16

1912. Cerithium harrisi Maury, .\cad. Nat. Sci. Philadelphia. Jour., ser, 2, vol.

15, p. 90, pi. 12, fig. 18.

1925. Cerithium harrisi Maurv, Maurv. Bull. .\mer. Paleont.. vol. 10, No. 42,

p. 212.

Shell of medium size, solid and stout. Protoconch with about

two volutions. Scidptured whorls about five in number. Sculpture

consists of three primary spirals which are more or less regularly

noded. Their interspaces ornamented by two or three spiral threads.

Sutme indistinct. Aperture oval. Anterior canal short, bent back-

wards. Posterior channel conspicuous. Outer lip thickened, frilled

within. There is a moderately pronounced varix opposite the outer

lip.

Lectotype (herewith selected). — CorneW Univ., Paleont. Mu-

seum, Ithaca N.Y., unnumbered.

Dimensions of lectotype. — Height 15.2 mm, diameter 7.5 nun.

Type locality. — Wou^ shore, 700 feet east of Brighton pier,

near Pitch Lake, Trinidad.

C. harrisi is abundant in the Coiubaril beds. Its sculpture

usually is coarse and heavy, but specimens with finer sculpture

occur as well. There are no varices on the spire whorls. The lecto-

type (which is refigured here) is not adult having only four sculp-

tmed whorls.

A few specimens from the Melajo Clay also represent this

species. One of them is indistinguishable from Courbaril speci-

mens; others have somew^hat finer sculpture. A single worn and in-

complete shell from Matura is identified as C. cf. harrisi.

Maury (1912, p. 91, pi. 12, fig. 19) described C. isabellac from

the same locality as C. harrisi. They probably are the same. C.

tinkeri Maury (1912, p. 92, pi. 12, fig. 17) has been described from

a locality just south of the Pitch Lake, Trinidad, which is thought

to be stratigraphically equivalent to the Courbaril beds. A natural
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mould wiih the corresponding artificial cast from that locality, which

are deposited at the Department of Geology of Cornell University,

Ithaca, New York, seem to have been at least part of the type ma-

terial. The preservation is so bad, that it seems best to consider

C. tinkcri as a Jiomen dubiiim.

C. harrisi has the same type of sculpture as the Recent Carib-

bean C. xiariabile C. B. Adams (1845, p. 5) but is larger, much
heavier, and has a larger apical angle. The lectotype of C. variahile

has been figured by Clench and Turner (1950, pi. 37, fig. 2)

.

Occurrence. -Me\:\]o River area: PJ 285, USGS 18399, USGS
21178. Point Courbaril: K 1129, K 8399, K 8100, K 12012, K 12013,

K 12255, PJ 212, USGS 10991, USGS 20432, USGS 20432a, USGS
20433, USGS 20434, USGS 21778. Matura Bay: RR 230 (cf.)

.

Genus BITTIUM Leach

Leach, 1847. Ann. Mag. Nat. Hist., vol. 20, p. 270.

Type species (by subsequent designation. Gray, 1847, Zool. Soc.

London, Proc, pt. 15, p. 154) , Muvcx rcticulatus Montagu.

Subgenus BITTIOLUM Cossmann

Cossniann, 1906, Essais de paleoconchologie comparee, pt. 7, p. 139.

Type species (by original designation) , Bittiinn podagriniiin

Ball.

Bittium (Bittiolum) fretense, n. sp. PI. 45, figs. 12, 13

Shell small, stout. Protoconch consists of a little more than

three rapidly enlarging, smooth \olutions. Early sculptme consists

of two spirals.Subsequently a third and fourth spirals as well as less

prominent axials appear. On later whorls all the spirals and axials

have the same strength forming a regular reticidate pattern with

beads at the intersections. Body whorl with an inconspicuous varix

after which the sculpture is reduced in strength and less regular.

Whorl profile straight. Suture deeply incised. Base ornamented by

about five spirals.

Holotype. - USNM 645372.

Dimensions of Jiolotype. — Height 5.6 mm, diameter 2.0 mm.
Type locality. -Point Courbaril: USGS 10991.

This species is based on II specimens from the Courbaril beds.

No outer lip is entirely preserved, but it seems to be thin. From the

varix on the body whorl onward secondary spirals are usually inter-

calated.
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B. fretense, n.sp. is related to the Recent Western Atlantic and

Caribbean B. varium (Pfeiffer) (Arch. f. Naturg., vol. 6, p. 256,

1840) . In B. iiarium the axials are more widely spaced and usually

coarser than the spirals, and its whorls are more convex in later

stages than in B. fretense. Both species have about five sculptured

whorls, but they are somewhat higher in B. fretense.

B. galvestonense Harris (1895, p. 22, pi. 4, fig. 8) was de-

scribed from a well near Galveston, Texas, from a depth of 2550

to 2871 feet, and its age indicated as upper Miocene. B. galveston-

ense has a regularly reticulate sculpture like B. fretense but is said

to have varices on the spire whorls which are absent in B. fretense.

B. properatum (Woodring) (1928, p. 338, pi. 25, fig. 12) from the

Bowden Formation of Jamaica is more slender and the axial ele-

ment of its sculpture more conspicuous than the spiral one.

Occurrence. -\JSGS 10991, USGS 20432.

Family CERITHIOPSIDAE

Genus CERITHIOPSIS Forbes and Hanley

Forbes and Hanley, 1853, History of British Mollusca, vol. 3, p. 364.

Type species (by monotypy) , Murex tubercularis Montagu.

Subgenus CERITHIOPSIS s. str.

Cerithiopsis (Cerithiopsis) species PI. 45, fig. 11

1864. Cerithiopsis sp-. Guppy, Trans. Sci. Assoc. Trinidad for 1864, p. 35 (part) ;

reprint, Harris. 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 15.

Shell small. Part of the protoconch preserved, consists of one

smooth volution. Next whorl with a spiral on its lower half which is

the lowest spiral on later whorls. This spiral is crossed by faint,

opisthocyrt threads which soon become straight axials. A second

spiral and later a third one appear above the primary spiral. They
all are beaded at the intersections forming a regular pattern on

late whorls. Suture furrowed. Base ornamented by one or two

spirals. Anterior canal short. Inner lip with inconspicuous callus.

The lot of Guppy's Cerithiopsis sp. (USNM 115466) from

Matura consists of two specimens. One represents the form describeci

above, the other one is indeterminable but belongs to some other

family.

It is not possible to name this Matura fossil which is repre-

sented only by a few shells, because the Recent species have not
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been worked iijd yet. Numerous names have been used for Recent

species. Bartsch (1911a) had started to work on Ccrithiopsis from

the West Coast of America and proposed several subgeneric names

based on nuclear characters.

The Matiira fossil superficially resembles the Recent Jamaican

C. fkwum (C. B. Adams) , the lectotype of which has been figured

by Clench and Turner (1950, pi. 37, fig. 11) .

Occurre7icc'.-P] 302, USGS 18204, USGS 19860.

Cerithiopsis (subgenus ?) emersoni (C. B. Adams) PI. 45, fig. 10

1839. Ceritliium emersonii i]. B. Adams, Boston Soc. Nat. Hist., Jour., vol. 2,

p. 284, pi. 4, fig. 10.

1864. Cerithiopsis subtilatuni Montagu, C.uppy, Trans. Sci. .\ssoc. Trinidad for

1864, p. 35; reprint, Harris, f921, Bull. Amer. Paleont., vol. 8, No. 3.5,

p. 1.5.

1867. Ccrithiopsis punctdliun Linnc, C.uppy, Proc. .Sci. Assoc. Trinidad, pt. 3,

p. 156; reprint, Harris, 1921, Bidl. .\mcr. Paleont., vol. 8, No. 35, p. 35.

1874. Cerithiopsis punctatum Linne, C.iippv. Geol. Mag., new ser., decade 2,

vol. 1 , p. 438.

1948. Cerithiopsis (Laske\a) emersonii persubiilata C.ardner. U.S. Geol. Siu..

Prof. Paper 199-B, p. 204, pi. 27, fig. 4.

1950. Cerithium emersonii C. B. Adams, Clench and Turner. Occas. Papers on
Mollusks, vol. 1, No. 15, p. 276, pi. 37. figs. 12-14.

1953. Cerithiopsis (Laskeya) emersonii (C. B. Adams), Olsson and Harljison,

Acad. Nat. Sci. Philadelphia, Mon. 8, p. 301, pi. 48, fig. 1.

Lectotype. — Museiuii C^omp. Zool., Cambridge, Mass., No.

156201.

Type locality. — Massachusetts.

This species occms at Matura, but most of the sjjecimens aie

somewhat worn. One immature shell shows part of the smooth

protoconch and indications of the first sculpture which consists of

axial riblets (see Olsson and Harbison, 1953, pi. 48, fig. 1)

.

Tlie sculpture as a whole is somewhat variable in strength

according to Recent specimens. The central spiral of Matina shells

is weak compared with the other two spirals, because no adidt

whorls are represented where this spiral becomes stronger.

The specimen from the Pleistocene of South Carolina (USNM
325445) , figured by Gardner, is indistinguishable from Matura

shells. Wei.sbord (1962, p. 184, pi. 15, figs. 21, 22) questionably re-

ferred a small specimen from the Pliocene of Venezuela to C
ernersoiii.

As stated by Olsson and Harbison it is still luicertain which

name shoidd be used for this species. C. emersoni is usually assigned
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to the subgenus Laskrya Iredale (Malac. Soc. London. Proc, vol. 1.S,

p. 30. 1918), type species: TurritcUa costulata Moller 1842.

According to the figure of T. costulata given by Jeffreys (British

Conchology, vol. 5, pi. 81, fig. 5, 1869) that species has convex

whorls, predominantly axial sculjnure, and a different aperture,

thus looking unlike C. e7nersoiii.

Ocdirrcnce.-RK 230, PJ 302, USGS 19860.

Distribution. — Miocene lo Recent (see Weisbord, 1962, p.

186).

Cerithiopsis (subgenus ?) species

A single specimen of 41/, whorls from Matura is similar to

C. cvit'vsoni. It has also three sjiirals, but the uppermost one is the

weakest one, whereas in C. emersoni the central one is weaker than

the others. Slightly prosocline axials form beads at the intersections.

They are less prominent than the spirals.

Occurrence. -USGS 19860.

Genus SEILA A. Adams
Adams, A., 1861, Ann. Mag. Nat. Hist., ser. 3, vol. 7. p. 131.

Tyjje species (by subsecjuent designation, Dall. 1889, Bull. Mus.

Comp. Zool., vol. 18, p. 250), Triphoris dextroversus Adams and

Rce\e.

Seila cf. adamsi (H. C. Lea) PI. 45, fig. 9

The nomenclatorial history of Sella adamsi is summarized in

the synonymy lists by Olsson and Harbison (1953, p. 302) , Abbott

(1958, p. 41), and Weisbord (1962, p. 192). The lectotype of

Cerithium terebrale C. B. Adams has been figured by Clench and

Turner (1950, p. 349, pi. 37, fig. 5) .

A few incomplete specimens from Matura may represent the

Recent S. adamsi. However, Recent specimens are somewhat stouter

than the Matura fossils, an observation which has been made by

Olsson and Harbison for Pliocene specimens from Florida. But the

scidpttue of Recent and fossil shells is identical.

From the Bowden Formation of Jamaica, Woodring (1928, p.

332) reported one specimen as Seila sp. This shell (USNM 369483)

is stouter than the Matura specimens and in this respect closely

resembles S. adamsi.

Occurrence. -K 10924, JS 67, PJ 302, USGS 19860.
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Family MODULIDAE
Genus MODULUS Gray

Gray, 1942, Synopsis of the contents of the British Museum, ed. 44, p. 60.

Type species (by subsequent designation, Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 150), Trochiis modulus Linne.

Modulus carchedonius (Lamarck)

1822. Monodonla carchedonius Lamarck. Histoire naturelle ties animaux sans

vertebres, vol. 7, p. 33.

1944. Modulus carchedonitis Lamarck, .Vbbott, Jolmsonia, vol. 1, No. 14, p. .5,

pi. 2, figs. 5-7. For additional citations see this publication.

1953. Modulus carchedonius (Lamarck) , Olsson and Harbison, ,\cad. Nat. Sci.

Philadelphia, Mon. No. 8, p. 303, pi. 39, fig. 11.

1961. Modulus carchedonius Lamarck, Warmke and Abbott, Caribbean Sea-

shells, p. 71, pi. 11 k.

A single incomplete specimen from Matma shows the body

whorl and the base. The toothlike end of the inner lip is not pre-

served. The specimen probably is immatine; it does not reach the

size of Recent shells.

The Recent West Coast M. catcnulatris Philippi (see Abbott,

1944, p. 6) is larger than M. carchedonius, has a smaller peripheral

angle, and its umbilicus is less closed.

Occurrence. — K 10924.

Distribution. — VWocene of southern Florida. Recent from

the Greater Antilles to the northern coast of South America (see

Warmke and Abbott, 1961, p. 327, map 17)

.

Family ARCHITECTONICIDAE

Genus ARCHITECTONICA Roding

Roding, 1798, in Museum Boltenianum, pt. 2, p. 78.

Type species (by subsequent designation. Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 151), Trochus perspectivus Linne.

Subgenus ARCHITECTONICA s. str.

Architectonica (Architectonica) nobilis nobilis Roding PI. 45, figs. 7, 8

1798. Architectonica 7iobilis Roding, //; Museinn Boltenianum, pt. 2, p. 78.

1959. Architectonica (Architectonica) nobilis nobilis Roding, Woodring, U.S.

Geol. Sur., Prof. Paper 306-B, p. 165, pi. 29, figs. 1-6, 10-12, 14-16. For
further citations see this publication.

1965. Architectonica (Architectojiica) nobilis Jiobilis Roding, Jung, Bull. Amer.
Paleont., vol. 49, No. 223, p. 486, pi. 64, figs. 1-7.

This species is rare at Matura. A single specimen is known from

the base of the Melajo Clay.
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Occurrence. — Meldjo River area: USGS 18634. Matura Bay:

RR 230, PJ 302, USGS 18204.

Distribution.— Widespread Ironi lower Miocene to Recent (see

AVoodring-, 1959, p. 167).

Subgenus PSEUDOTORINIA Sacco

Sacco, 1892, I Molluschi dei terreni terziarii del Piemonte e della Ligiuia, pt.

12, p. 66.

Type species (by original designation), Solarium obtusurn

Bronn.

Architectonica (Pseudotorinia) melajoensis, n.sp. PI. 46, figs. 1-3

Small, spire but little elevated. The anastrophic protoconch

shows U/^ volutions on the dorsal surface. Postnuclear whorls three.

First sculpture with two beaded spirals close to the lower and

upper sutures respectively. Their beads are connected by prosocline

axial threads. Betw^een these two spirals three minor ones are inter-

calated, the uppermost one appearing first. All of them are crossed

by axials. On the body whorl the spiral next to the suture is the

most prominent one. Periphery rounded. Umbilicus wide, bordered

by a broad spiral carrying radially elongated nodes. Surface be-

tween this spiral and periphery sculptured by beaded spirals; one

of them is more prominent than the others. Basal spirals crossed

In radial threads.

Ho/oi}'pc. — Natural History Museum Basel, No. H 14640.

Dimensions of holotypc. — Height 2.0 mm, diameter 4.8 mm.
Type /ocfl/z7)'. — Melajo River area: PJ 285.

This species is represented by the holotype only. Its periphery

is formed by two subequal, noded spirals which, however, do not

produce an angulation.

A. eurybis Olsson (1964, p. 185, pi. 33, figs. 6-6b) , from the

middle Miocene Angostura Formation of northwestern Ecuador, is

a larger species with a somewhat higher spire. Its periphery is more

rounded, and its umbilicus is bordered by two broad, noded spirals

with a narrow interspace, whereas A. melajoensis has only one. A.

eurybis is more closely related to A. nupera (Conrad) (1834, p.

141) from the Miocene Yorktown Formation of Virginia than is

A. melajoensis. According to Gardner's figures [1943-1948 (1948),

pi. 24, figs. 8, 11, 15] A. nupera has two broad, noded spirals bor-
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dering the umbilicus like A. eurybis. Like in A. mclajoensis the

uppermost spiral on the dorsal surface is more prominent than the

others which is not the case in A. eurybis. The Recent Heliacus

ynazatlaniens Pilsbry and Lowe (1932, p. 83, pi. 8, figs. 6, 7, 8) from

Mazatlan, Mexico, is similar to A. eurybis.

A. euprepes Woodring (1928, p. 357, pi. 27, figs. 15-17) from

the Bowden Fm. of Jamaica is easily distinguishable from A.

melajoensis by its sharp peripheral angulation. Its spirals are usual-

ly broader and more coarsely beaded leaving narrower interspaces.

A. watsonensis Mansfield (1930, p. Ill, pi. 16, figs. 5, 6) from the

Ecphora-zone of Florida has been described originally as a sub-

species of A. nupera. It is almost twice as large as A. melajoensis

and is more coarsely sculptured.

Oecurrenee. — PJ 285.

Architectonica (Pseudotorinia) guppyi, n.sp. PI. 46, figs. 4-6

Small, spire low. Visible part of anastrophic protoconch con-

sists of one volution. At three-quarters of this volution the proto-

conch is broad and inflated. Postnuclear whorls 21/2- Sculpture

starting abruj^tly, consists of five spirals which are crossed by

prosocline axials. AN^ith increasing age beads are formed at the

intersections. On the jjenultimate and the body whorl a more

prominent, noded spiral appears forming the upper and more

conspicuous of the two peripheral spirals. Periphery slightly angu-

lated. Umbilicus wide, bordered by two broad, subequal spirals

carrying radially elongated nodes. Their interspace narrow. Toward
the periphery follow four spirals of gradually decreasing width.

They are crossed by many radial threads converging toward the

nodes of the two innermost spirals.

Holotype. — NatuY'cil History Museum Basel, No. H 14641.

Dimensions of holotype. — Height 2.0 mm, diameter 4.2 mm.
Type locality. — Matura Bay: JS 67.

This species is represented by several, partly well-preserved

specimens from Matura. It has some resemblance with the Recent

Caribbean A. bisulcata (d'Orbigny) (1842, pi. 19, figs. 17-20; 1845,

p. 188) . A. bisulcata, however, has a more pronounced peripheral

angulation, and the visible part of its protoconch is smaller and less

inflated. Gardner [1926-1950 (1947), p. 590] included what she

thought to be A. semidecussata in the synonymy of A. bisulcata.
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Woodring (1959, p. HuS) proposed Aslronacus as a subgenus

of Heliacus with HcUacus planispira Pilsbry and Lowe (1932, p.

83, pi. 8, figs. 9, 10, 11), from the Recent fauna of Mazatlan, Mexi-

co, as its type species. Astronaciis includes low-spired, bicarinate

species with strong dorsal axial sculjjture. A feature of eventual

taxononiic importance is mentioned, namely the greater inflation

and cruder scidpture on the first one-fomth of the first sculptured

whorl. A similar inflation, but situated on the last part of the

protoconch already, is observed in A. giippyi. Thus A. guppyi has

several affinities with Astronaciis except that its periphery is less

angulated, and its axial sculpture not predominant.

A. guppyi is also similar to A. melajoensis, n. sp., but at once

distinguishable by its wider protoconch, more angulated periphery,

and the sculpture on the base. Despite of their differences, it would

seem artificial to place them in different subgenera.

Occiirre7icc.-]S 67, PJ 302, USGS 19860.

Architectonica (Pseudotorinia) semidacussata (Guppy) PI. 46, figs. 10, 11

1867. Solarium scmideciissdhuii (.iippv. I'roc. Sci. Assoc. Trinidad, pt. 3, pp.
156, 170; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp
35.. 49

1874. Sularitim seniideciissatiuii Guppy, Guppy, Geol. Mag., new ser., decade 2,

vol. 1, p. 408, pi. 18. fig. 14.

1925. Solaiiellla (?) seniiclcciissata Guppy, Maury, Bull. Amer. I'alcont., vol. 10,

No. 42, p. 248.

Small, spire relatively high. Visible part of anastrophic proto-

conch consists of one \olution. Postnuclear whorls 234. Sculpture

consists of prosocline axials ^vhich are crossed by five spirals, the

uppermost spiral being the broadest one. Periphery almost rounded.

Umbilicus wide, bordered by one broad spiral carrying radially

elongated nodes.

Holotype. -VSNM 115468.

Dimensions of holotype. — Height 2.1 mm, diameter 4.0 mm.
Type locality. — Mature, Trinidad.

The holotype is the only specimen known. It is strongly rolled

leaving sculptural details obscure. Guppy's original description

is misleading as the type lot originally included two specimens be-

longing to different genera (see imder Microgaza oblita, n. sp.)

.

A. semideciissata is at once distinguishable from A. guppyi,

n. sp., with which it occurs, by its higher spire. Some specimens of
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A. guppyi have an almost flat dorsal surface. In addition A. serni-

decussata has only one spiral band bordering the umbilicus, where-

as A. guppyi has two of them.

The sculpture of the base is more like that of A. melajoensis,

but that species has also a lower spire and a much smaller proto-

conch.

Occurrence. — Matura Bay. Guppy coll.

Distribution. — Known from type locality only.

Architectonica (Pseudotorinia) cf. semidecussata (Guppy) PL 46, figs. 7-9

There is a single specimen from the Courbaril beds. It is much
larger than the type of A. semidecussata measuring 3.8 mm in

height and 7.2 mm in diameter. It has a large protoconch, the same

type of sculpttue, and about the same apical angle as A. semi-

decussata. The umbilicus is also bordered by a single, broad, spiral

band carrying radially elongated nodes. The periphery is but

slightly angulated.

The Courbaril specimen is also similar to A. eiirybis Olsson

referred to under A. melajoensis but differs from that species by

its basal sculpture.

Occurre7ice.- USGS 10991.

Family MATHILDIDAE

Genus MATHILDA Semper

Semper, 1865, Jour, de Conchyliologie, vol. 13, p. 330.

Type species (by subsequent designation, Cossmann, 1888,

Catalogue illustre des coquilles fossiles de I'eocene des environs de

Paris, fasc. 3, p. 309) , Turbo qiiadricarinatus Brocchi.

Mathilda species A PI. 46, figs. 12, 13

Shell of small to medium size, with about 10 moderately convex

whorls. First sculpture consists of a medial spiral and faint axial

threads. A second spiral is introduced below the primary one. After

a few whorls a third spiral appears above the primary one and

reaches almost the strength of the other spirals on late whorls. A
fourth, but faint spiral below the upper suture, is present on late

whorls. The axial threads are regularly spaced except on the body

whorl, where they are crowded. They do not cross the spirals, thus

producing no beads at the intersections. Interspaces of spirals



Trinidad Miocene-Pliocene Mollusks: Jung 45'

sculpiuied by minute spiral striae. Suture prominent. Apertme

almost circular. Basal lip slightly everted.

The above description is based on a single somewhat worn

specimen from the base of the Melajo Clay (height 10.0 mm, diam-

eter 3.6 mm) . Its protoconch is missing. Two fragments and a

worn specimen of seven whorls from the Matura shell bed are

identified provisionally as Mathilda species A ?. Their state of

preservation leaves some doubt as to this determination.

The Melajo specimen is easily distinguished from M. plcxita

Ball {in Giippy and Ball, 1896, p. 320, pi. 29, fig. 5; Woodring,

1928, p. 406, pi. 32, figs. 7, 8) , from the Bowden Formation of

Jamaica, by its less convex whorls and the less incised suture. M.

plexita has four spirals of almost equal size which are beaded at

the intersections with the axials and differs in other details of the

scidpture. The Melajo specimen has a larger apical angle than

M. plexita. As pointed out by A\'oodring (1928, p. 406) the speci-

men (USNM 107120) from the "Ditriipa" bed near Pointe-a-

Pierre, Trinidad (Upper Concord Marl Member of Tamana Forma-

tion: middle Miocene) , is a small fragment slightly differing from

topotypes of M. plexita.

The form from the Bowden Formation of Jamaica, recorded

by Woodring (1928, p. 406) as Mathilda species, is also more

slender than the Melajo specimen, and it has stronger axial sculp-

ture.

Occi/nence. — Melajo River area: USGS 18411. Matura Bay:

PJ 302 (?)

.

Mathilda species B

A small fragment of four whorls from the Courbaril beds is

similar to Mathilda species A. It differs from it by its more regular-

ly convex whorls, i.e. by a less prominent primary spiral, and by

its stronger axial sculpture. The apical angle is about the same in

both forms.

Oceiirre7ice. -VSGS 10991.

Family TRIPHORIDAE

Genus TRIPHORA Blainville

lilainville, 1828, Dictionnaiie des sciences nalmclles. vol. 55, p. 344.

Type species (by monotypy) , Triphora gemmatinn Blainville

(^ Cerithiuin iristoma Blain\ ille) .
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Triphora guttata (Guppy) PL 46, figs. 14-16

1864. Triforis ventricosus Gmelin, Guppy, Trans. Sci. Assoc. Trinidad for 1864,

p. 35: reprint, Harris, 1921. Bull. Amer. Paleont., vol. 8, No. 35, p. 15.

1867. Triforis guttata Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, pp. 156, 170;

reprint, Harris, 1921. Bull. Amer. Paleont.. vol. 8, No. 35, pp. 35, 49.

1874. Triforis guttata Guppy, Giippv, Geol. Ma^., new ser., decade 2, vol. 1,

pp. 408, 438, pi. 18, fig. 27.

Shell small, stout. Protocoiich consists of five whorls. First

volution smooth. Subsequent nuclear whorls with fine axials and

at first one, later two spirals. On the last nuclear whorl one spiral

disappears, the other one becomes stronger, and forms the lower

of the two beaded spirals on the first postnuclear whorl. Postnuclear

whorls about seven in number, the first ones with two beaded

spirals and axials. Later a weak third spiral appears centrally which

is also beaded, where it crosses the axials. On the body whorl it

has about the same strength as the other spirals. Base sculptured by

three spirals. Anterior canal short, bent backwards. Posterior canal

not recognizable. Inner lip with a well-defined callus. Outer and

basal lips not preserved.

Holotype. - USNM 1 1 5458.

Dimensions of holotype. — Weight 3.1 mm. diameter 1.3 mm.
Type locality. — Matura, Trinidad.

The holotype is the only specimen in Guppy's collection. It is

incomplete, somewhat worn, and has been glued to a card. T. gut-

tata occurs at Matura and in the Courbaril beds. A protoconch of

an unidentified Triphora has been foimd in the Melajo Clay

(USGS 18399).

The Recent West Indian T. melanura (C. B. Adams) (see

Clench and Turner, 1950, p. 307, pi. 38, fig. 10) has the same type

of protoconch as T. guttata. All its whorls have the same apical

angle, whereas in T. guttata the apical angle of later whorls be-

comes smaller. In general outline T. guttata looks more like the

Recent T. tnodcsta (C. B. Adams) (see Clench and Turner, 1950,

p. 310, pi. 39, fig. 8)

.

Olsson and Harbison (1953, pp. 295, 296) proposed Cosmo-

tripJiora and Cinctrifora as subgenera of Triphora mainly on the

basis of nuclear characters. Kosuge (1966, pp. 309-310) distinguish-

ed three types of protoconchs in the Triphoridae which are only

of secondary taxonomic importance. Kosuge defined triphorid
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genera mainly by ajjeituial features, sculpture, laclula, ami oper-

culum. T. guttata would have to be assigned to CosJiiotriphora.

Occurrence. -Point Courbaril: PJ 212, USGS 10991, USGS
20434. Matura Bay: K 10924, RR 230, PJ 302, USGS 18204, USGS
19860.

Distyibutioii. — Courh:iYil beds of Upper Morne I'Enfer Fm.

Matura shell bed.

Family EPITONIIDAE

Genus EPITONIUM Roding

Rciding, 1798, in Museum Boltcnianuni, pt. 2, p. 91.

Type species (by subsequent designation, Suter, 1913, Manual

of New Zealand Mollusca, p. 319), Epitouiuni scalare Roding (z=:

Turbo scalaris Linne)

.

Subgenus EPITONIUM s.str.

Epitonium (Epitonium) albidum (d'Orbigny) PL 46, fig. 17

1845. Scalaiia albida d'Orbigny. in La Sagra, Historia fisica, politica y natural

de la Isia de Cuba. Segunda parte. Historia Natural. Tomo 5, Moluscos.

p. 157. Atlas, pi. 10, figs. 24, 25, 1842.

1853. Scalaria atbida d'Orbigny, in La Sagra, Histoite physique, politique et

naturelle de I'lle de Cuba. Mollusques, vol. 2. p. 17.

1951. Epitonium (Epitonium) all)iduni d'Orbigny. Clench and Turner, Jolin-

sonia, vol. 2, No. 30, p. 260, pis. 113. 114. For further citations see this

publication.

1952. Epitonium (Epitonium) aH)idum d'Orbignv. Clench and Turner, John-
sonia, vol. 2. No. 31, p. 351. pi. 174.

This species is fairly common at Matura. According to the

Recent material of E. albidum at hand the apical angle is some-

what variable. The figured Matura specimen is more slender than

the others and its axial lamellae slightly more oblicjne. Some tips

assumed to belong to this species have a protoconch with three

whorls.

Occurrence.- ]S 67, RR 230, PJ 302, USGS 19860.

Distribution. — Recent from Florida through the West Indies

to northern Argentina. E. albidum is also recorded from a few

localities on the West African coast (see Clench and Turner, 1951,

p. 262)

.

Epitonium (Epitonium) aff. foliaceicostum (d'Orbigny)

A ninnber of small fragments and lips from the Courbaril beds
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and the Melajo Clay are identified as E. aff. jolinceicostiim. The
tips show protoconchs with three whorls, whereas the Recent E.

folioceicostum (see Clench and Turner, 1951, p. 273, pi. 123, figs.

1-3, pi. 124, figs. 1, 2) has only U/^ volutions. The early sculptured

whorls cannot be separated from corresponding whorls of Recent

specimens. There are about 10 axial lamellae at that growth stage

which carry hooklike prolongations at the shoulder of the whorls.

Olsson and Harbison (1953, p. 336, pi. 58, fig. 2) reported

E. cf. foliaceicostum from the Pliocene of Florida. The specimens

from the middle Gatun Formation of the Panama Canal Zone

identified as E. cf. foliaceicosHim by Woodring (1959, p. 182, pi.

38, figs. 13, 16) have four nuclear whorls and are more slender

than those from the Courbaril beds and the Melajo Clay.

Occiirreyice. -Me\^]o River area: KR 11862, PJ 285, USGS
18399. Point Courbaril: K 1429, USGS 10991, USGS 20433, USGS
20434.

Epitonium (Epitonium) humphreysi (Kiener) ? PL 46, fig. 18

1838. Scalaria humphreysi Kienei', Iconographie des coquilles vivantes, vol. 10,

p. 15, pi. 5, fig. 16.

1951. Epitonium (Epitotiium) liuinphreysi Kiener, Clench and Turner, John-
sonia, vol. 2, No. 30, p. 268, pi.' 117, fig. 2, pis. 119, 120. For further

citations see this publication.

Two incomplete specimens from the Courbaril beds seem to

represent this species. The axial costae are fused at the margin of

the inner lip, a feature which is observable on Recent specimens

of E. humphreysi.

The larger and figured specimen has a little more than two

whorls. The smaller specimen has four whorls and nine thickened

lamellae on its last whorl. The axials are somewhat angulated on

the shoulders which is typical for the early stages of E. humphreysi

according to Clench and Turner.

Ocaiyre)ice.-K 1429, USGS 10991.

Epitonium (Epitonium) maturense, n. sp. PL 46, figs. 20, 21

Of medium size, stout. Whorls loosely coiled; sutures open;

the whorls connected by the axial lamellae. There are six axial

lamellae per whorl. They are thin, ciuved backwards, and angu-

lated on the shoulders. They are continuous from whorl to whorl,

and form a spiral completing one turn within six whorls. Surface

between varices smooth. Aperture circular. No basal disk.
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Ho/o/vpf'. — Natural History iMuseum Basel, No. H 15040.

Dimensions of holotype. — Height 18.9 mm, diameter 8.1 mm.

Type locality. - Matura Bay: RR 230.

This species is based on three specimens from Matura. The

liolotype has seven whorls, but the apex is lost. One of the para-

types is immature (four whorls) . The other paratype consists of a

little more than four later whorls, and its axial lamellae are even

larger than those of the holotype.

E. heliknm Olsson and Harbison (1953, p. 335, pi. 58, figs. 1,

la) was described from the Pliocene of St. Petersburg, Florida. It is

much larger than E. maturcnsc, its holotype (three whorls) is 23.7

mm high and has only four or five varices.

The Recent E. strongi Lowe (1932, p. 115, pi. 9, fig. 5) from

the West Coast of Central America has about the same dimensions

as E. maturense. It has only five varices per whorl, its whorls are

compactly united and not loosely coiled. It is said to have faint

spiral sculpture between the Aarices and a weak thread defining

the base. Lowe (Nautilus, \ol. 46, p. 36) renamed his species

strongianum as it was preoccupied by E. strongi Bartsch (Wash.

Acad. Sci., Jour., vol. 18, No. 3, p. 71, fig. 2, 1928) . But E. strongia-

num is considered a synonym of E. statuminatnm (G. B. Sowerby

II) (Zool. Soc. London, Proc, pt. 12, p. 30, 1844; Thes. Conch.,

Scalaria, pi. 35, fig. 127) by Keen (1958, p. 274)

.

Occurrence. - RR 230.

Subgenus ASPERISCALA de Boury

De Boury, 1909, Jour, de Conchyliologie, vol. 57, p. 257.

Type species (by original designation) , Scalar ia bellastriata

Carpenter.

Epifonum (Asperiscala) c£. multistriatum (Say) PI. 46, fig. 19

One incomplete, somewhat worn specimen (height 5.9 mm,
diameter 3.0 mm) from Matura shows part of its protoconch and

four sculptured whorls. The last whorl has 26 axial costae which

are not continuous from whorl to whorl. Their interspaces are

crossed by numerous, faint spirals.

The Recent E. multistriatum (Say) (see Clench and Turner,

1952, p. 292, pis. 133, 134) has 16 to 19 costae on the body whorl
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but many more on earlier whorls. The Matura fossil has the same

inflation of the whorls as the Recent species.

Occurrence. - RR 230.

Epitonium (Asperiscala) cf. candeanum (d'Orbigny) PI. 46, fig. 22

Small, slender. "Wliorls strongly con\ex, especially in later

stages. Sutines deep. Axial lamellae Ioav, nimibering about 13 on

last preserved whorls. Interspaces of costae sculptured by numerous,

faint spiral threads.

A few fragmentar\ shells from Alatma may represent the

Recent E. candeainnn (d'Orbigny) (see Clench and Turner, 1952,

p. 301, pis. 140, 141) which ranges from Florida through the

Bahamas and the Lesser Antilles to Barbados. The number of

axials seems to be variable in this species. According to Clench and

Turner there are 18 to 25 costae on the body whorl. But Recent

specimens of the size of the Mattna shells have also about 13 costae.

Occurrence.- PJ 302, USGS 19860.

Epitonium (Asperiscala) rohri, n. sp. Pi. 46, figs. 23-25

Small, slender. Protoconch of four little convex, smooth volu-

tions. Postnuclear whorls a little more than five in number, tightly

coiled, strongly but not imiformly convex, somewhat angled just

above the middle of the ^vhorls. Axial scidpture consists of fairly

luiiform, low, oblique lamellae nimibering 16 to 18 per whorl. They

are continuous from whorl to whorl. Interspaces between lamellae

sculptmed by spirals which, however, are reduced or absent on the

upper half of the whorl. Suture moderately deep. Apertiue sub-

circular.

Holotype. — Natural History Museum Basel, No. H 15042.

Dimensions of holotype. — Height 4.8 mm, diameter 1.6 mm.
Type locality. — Me\3.io River area: PJ 285.

This species is represented from the Melajo Clay by about 50

specimens. According to this material its characters are constant.

Two fragments from the Courbaril beds are also assigned to this

species.

E. rohri, n. sp. is most closely related to the Recent E. serici-

filum (Ball) (1889a, p. 313). Its holotype (USNM 61190) has

been figured by Clench and Turner (1952, p. 317, pi. 152). It has

been collected on the coast of Hondiuas and is the only specimen
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known. E. scricifilufn has four nuclear whorls (not 21/) as stated

by Clench and Turner) like E. roliri, and about tlie same apical

angle but differs in having 25 axials per whorl. In addition the

spiral sculptme of E. scricifilum is much finer, and not restricted

to the lower part of the wiiorl.

The Recent western American E. durhamianum Hertlein and

Strong [1940-1951 (1951), p. 89. pi. 3, fig. 9] from Nicaragua has

about the same number of axial lamellae per whorl, but they are

not angidated as in E. rohri. E. (liiyhamldiiinn lacks any spiral

sculpture.

Occurrence. -Mehiio River area: EL ISIO. KR 11862. PJ 285,

uses 18399. Point Courbaril: USGS 20434.

Distribution. — Melajo Clay Member of Springvale Fm., C^oiu-

baril beds of Upper Morne ITnfer Fm..

Epitonium (Asperiscala) aff. sericifilum (Dall)

A single, incomplete specimen (height 3.5 mm) from Matma
has about the same number of axial lamellae as E. sericifilum re-

ferred to inider E. rohri, n. sp. However, its whorls are less angii-

lated, and its apical angle is clearly larger.

The Matiua specimen shows part of its protoconch and four

|Jostnuclear whorls. Its spiral scidpture between the axials is as

fine as in E. sericifilum and also not restricted to the lower part of

the whorl as in E. rohri.

Occurrence. — PJ 302.

Family ACLIDIDAE

Aclis helecteroides Guppy

1867. Aclis helecteroides Guppy. Proc. Sci. Assoc. Trinidad, pt. 3, p. 169; re-

print, Harris, 1921. Bull. Amer. Paleont., vol. 8, No. 35, p. 48.

1874. Aclis helecteroides Guppy. Guppv, Geol. Mag., new ser., decade 2, vol.

1, pp. 407, 437, pi. 18, fig. 11.

Guppy described this species from Matura. It should be con-

sidered as a nomen dubium, because the type or any other speci-

mens labelled by Guppy are missing. No additional shells have

since been collected at Matura.

Family EULIMIDAE

Genus EULIMA Risso

Risso. 1826, Histoire naturellc des principales productions de I'Europe

meridionale, vol. 4, p. 123.
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Type species (by subsequent designation, Herrmannsen, 1846,

Indicis generum malacozoorum primordia, vol. 1, p. 431) , Turbo

subulatiis Donovan (r= Strombiformis glaber da Costa) .

Eulima clavata (Guppy) PI. 46, fig. 26

1867. Leiostiaca clavata Guppy, Pioc. Sci. Assoc. Trinidad, pt. 3, p. 169; re-

print, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 48.

1874. Leiostraca clavata Guppv, Guppv, Geol. Mag., new ser., decade 2, vol. 1.

pp. 408, 437, pi. 18, fig. 16.

Small, slender. Whorls smooth, flat, about 10 in number.

Apical angle of first four whorls small, slightly enlarging after-

wards. Suture feebly incised. Aperture pointed above, rounded

below. OiUer lip thin, inner lip with a small, but well-defined

callus. This callus slightly thickened on columella.

Lectotype (hereivith selected). — \JSNM 115443.

Dimensions of lectotype. — We'i^W. 6.7 mm, diameter 1.7 mm.
Type locality. — Matiua, Trinidad.

Guppy's original lot consisted of 1 1 specimens. The lectotype

is the only complete shell. E. clavata is fairly common at Matina

being represented by about 50 specimens in later collections. Com-

parisons are omitted, because the Recent Caribbean Eulimidae

are not worked up yet.

Occurrence. -¥. 10924, JS 67, RR 230, PJ 302, USGS 18204,

uses 19860.

Eulima species A PI. 46, fig. 27

1942. Strombifonnis sp. ind. aff. dalli Gardner and Aldrich, Rutsch, Verb.

Naturf. Ges. Basel, vol. 54, p. 135, pi. 4, fig. 6.

Shell slender. Protoconch consists of almost four glassy whorls.

Postnuclear whorls nine, smooth, flat. Sutine indistinct. Aperture

pointed above, rounded below. Inner lip with a weak, but well

defined callus.

This form is represented from the Melajo Clay by a few shells.

It also occurs in the Savaneta Glauconitic Sandstone Member of

the Springvale Formation. Two incomplete specimens from the

Courbaril beds are doubtfully referred to it.

Comparison with the type specimen of E. dalli (Gardner and

Aldrich) (1919, p. 39, pi. 2, fig. 5) , from the Caloosahatchee

Formation of Florida, shows that E. dalli is even more slender than

the Melajo form, and that its protoconch has only aboiu two whorls.
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E. nobilis Guppy {in Guppy and Ball, 1896, p. 315, pi. 30, fig. 9)

tiom the Bowden Formation of Jamaica is smaller. None of the

four syntypes has the protoconch preserved.

Occurrence. -Uq\^]o River area: PJ 285, USGS 21178. Point

Courbaril: K 8399 (?) , PJ 212 (?)

.

Genus BALCIS Leach

Leach, 1847, in Gray, Ann. Mag. Nat. Hist., vol. 20, p. 271.

Type species (by monotypy) , Balcis montagui Leach (^
Strombijormis albus da Costa).

Balcis egregia (Guppy) PI. 47, figs. 1, 2

1896. Eulima egregia Guppy, in Guppy and Dall, Proc. U. S. Nat. Mus., vol.

19, p. 314, pi. 28, fig. 11.

1910. Eulima egregia Guppy. Guppy, Agiic. Soc. Trinidad and Tobago, Soc.

Paper No. 440, pp. 5, 8; reprint, Harris, 1921, Bull. Amer. Paleont., vol.

8, No. 3.5, pp. 148, 150.

1925. Melanella (Eulima) egregia Guppv, Maury, Bull. .4mer. Paleont., vol.

10, No. 42, p. 215, pi. 35," fig. 3.

1938. Eulima egregia Guppy, Vokes, Amer. Museum Novitates, No. 988, p. 5.

1942. Melanella (Eulima) egregia (Guppv), Rutsch, Verh. Naturf. Ges. Ba.sel,

vol. 54, p. 134.

Large, solid, stout. Whorls smooth, flat, numbering up to 17.

Suture sharply incised. Body whorl evenly rounded. Aperture angu-

lated above, roiuided below. Outer lip thin, arched forward on

lower part when viewed from side. Inner lip with a callus reaching

down to the basal lip.

Holotype.-\]^NM 107082.

Type locality. — "Montserrat", Trinidad (Guppy).

The type locality of this species as indicated by Guppy cannot

be reconstructed precisely. The holotype, an incomplete specimen

of 11 whorls, was probably collected from the Savaneta Glauconitic

Sandstone Member of the Springvale Formation at a spur of the

Montserrat range. Guppy later listed B. egregia from Springvale

Quarry, where it is fairly common.

In the material under consideration B. egregia is represented

by a few specimens from the base of the Melajo Clay. At irregidar

intervals there are accentuated growth lines making an interruption

in gi'owth. B. egregia is unique in its large size. The figured speci-

men from the Melajo Clay is the largest one so far known (height

49.5 mm, diameter 14.3 mm). It has 17 whorls (apex broken).

Occurrence. -VSGS 18411, USGS 18634.
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Distribution. — Sd.\'anetSL Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Balcis species A
Small, stout, with about 10 flat whorls. Suture indistinct.

Aperture oval, pointed above, rounded below. Inner lip with a

weak callus. Outer lip somewhat arched when viewed from side.

A few incomplete, worn specimens from Matura are at hand.

They resemble in general aspect the Recent B. intermedia Can-

traine as figured by Warmke and Abbott (1961, pi. 26 h, text fig.

13 c) . A specimen with five late whorls is 7 mm high.

Orcurrence.-^V^ 230, PJ 302, USGS 18204, USGS 19860.

Genus NISO Risso

Risso, 1826, Histoire naturelle des principales productions de rEurope
meridionale, vol. 4, p. 218.

Type species (by monotypy) , Niso eburnea Risso.

Niso grandis Gabb ? PI. 47, figs. 3, 4

1873. Niso grandis Gabb, Amer. Philos. Soc, Trans., new ser., vol. 15, p. 227.

1917. Niso grandis Gabb, Maury, Bull. Amer. Paleont., vol. 5, No. 29, p. 143,

pi. 24. fig. 8.

1922. Niso grandis Gabb, Pilsbry, Acad. Nat. Sci. Philadelphia, Proc, vol. 73,

p. 394, pi. 34, fig. 17.

Of medium to large size. AVhorls smootli, flat to slightly con-

vex. At irregular intervals there are consj^icuous growth lines in

addition to a minute axial striation. Whorls usually with an angu-

lated periphery but less so in adult stages.

Type. -Acad. Nat. Sci. Philadelphia, No. 3018.

Type locality. — Dominican Republic (Cercado Fm.: middle

Miocene)

.

This species occurs in the Melajo Clay. Most of the specimens

are immature, and their whorls have an angulated periphery. But

late whorls may be entirely rounded at the periphery. However,

there is some variability as to the peripheral angulation as there are

immature specimens showing no angulation on the spire whorls.

The Melajo specimens tend to have flatter whorls than those

from the Cercado Formation of the Dominican Republic. The
largest Dominican shells at hand have up to 18 whorls reaching

a height of 23.3 mm. They show a similar variability of the peri-

pheral angulation of the whorls as the Melajo specimens. The
same is true for material from the Bowden Formation of Jamaica.
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However, the Bowden specimens have a somewhat larger apical

angle, their whorls are lower on an average, and their umbilicus is

slightly wider.

According to a topotype of A^ stria tula Bose {in Bose and

Toula, 1910, p. 227, pi. 12, fig. 7), i.e. from late Miocene beds at

kilometer 70 of the Tehuantepec Railroad, Mexico, that species

has a larger apical angle, and lower and more convex whorls. The
same applies to specimens from the Gatun Formation of the Pana-

ma Canal Zone.

Riitsch (1942, p. \S6, pi. 4, figs. 7a, 7b) recorded a single

large, but incomplete specimen from the Springvale Formation as

Niso sp. ind. aff. grandis. This specimen seems to be closer to

.V. striatula. Additional specimens from Springvale are somewhat

more slender, and have flat whorls. Their umbilicus is wider than

in A^ grandis, and the umbilical margin is more sharply angulated.

These specimens then are difficult to distinguish from N. will-

coxiana gunteri Mansfield (1930, p. 91, pi. 12, fig. 9) from the

upper Miocene of Florida.

Occurrence. -Yl. 1810, K 9797, PJ 285, USGS 18399, USGS
21178.

Niso species

A small species of Xiso occurs at Matura but is represented

only by a few mostly immature specimens. The whorls are slightly

convex and smooth, the sutiue not deep, the body whorl not sharp-

ly angulated at the periphery, and the umbilicus small. A specimen

with 10 whorls including the protoconch measiues 4.9 mm in

height.

Occurrence. -Y. 10924, JS 67, RR 230, PJ 302, USGS 18204,

USGS 19860.

Family FOSSARIDAE

Genus FOSSARUS Philippi

Pliilippi, 1841, Arcliiv fiir Naturgeschichte, year 7, vol. 1, pp. 42, 47.

Type species (by monot)py) , Fossarus adansonii Philippi (=
Turbo anibiguus Linue) .

Subgenus ISELICA Dall

Dall, 1918, Biol. Soc. A\ashington, Pioc, vol. 31, p. 137 (new name for Jsa[jis

H. and A. Adams, The Genera of Recent Molliisca, vol. 1, p. 320, 1854).
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Type species (by monotypy) , Narica (?) cnwmala C. B. Adams.

Fossarus (Iselica) anomalus (C. B. Adams) ? PI. 47, fig. 5

1850. Narica (?) anumala C. B. Adams, Contributions to Conchology, No. 7,

p. 109.

1890. Isapis caloosaensis Dall, Wagner Free Inst. Sci. Philadelphia, Trans., vol.

3, pt. 1, p. 187, pi. 9, fig. 10.

1892. Fossarus (Isapis) auninala C. B. Adams, Dall, ibidem, vol. 3, pt. 2, p. 322.

19.'>0. Narica (?) anomala C. B. .\dams. Clench and Turner, Occas. Papers on
Mollusks. vol. 1, No. 15, p. 256, pi. 39, fig. 14.

1961. Iselica anomala C. B. Adams, VVarmke and Abbott, Caribbean Seashells.

p. 85, pi. 15 e.

Shell small, solid. Protoconch immersed at the tip, smooth, con-

sists of a little less than one Aolution. Early sculpture of three

strong sjiirals which appear almost simultaneously. Between the

spirals there are numerous fine, slightly prosocline axials. Upper-

most one of the three primary spirals forming a prominent

shoulder. Between shoulder and upper sutiue a fourth, but weaker,

spiral aj)pears which is strongly noded by the axials. Last whorl

with eight spirals which are slightly beaded by the axials. Um-
bilicus wide. Aperture oval. Outer lip denticulated by spirals.

Inner lip with callus which is heavier on lower part. Columella

with a small, transverse plait opposite the innbilicus.

Lectotype. — Museum of Comparative Zoology, Cambridge,

Mass., No. 186034.

Type /ocfl/z'i);. —Jamaica.

This form is represented by 20 specimens from Matura. All of

them are immature as they do not have more than 21/0 sculptured

whorls. No Recent specimens are at hand, but they are said to

reach a height of 5 mm.
The type specimen of F. anomala jloridana Mansfield (1930,

p. 112, pi. 15, fig. 6) from the Miocene Cancellaria Zone of Florida

is immature. Its spirals are less prominent, and its axial sculpture

consists of more numerous and more closely set, but weaker

threads.

F. florins Gardner [1926-1950 (1947), p. 571, pi. 57, fig. 30],

from the Shoal River Formation of Florida, is related to F. anomala

floridana and may be its forerunner. It differs mainly from it by its

much less inflated protoconch. /•'. floriiis has a larger aperture than

the Matura specimens. They both have the same number of spirals

on the whorls, but in F. florins the shoulder is formed by the upper-
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most spiral, whereas the Matura fossils still have a spiral between

shoulder and upper suture.

Occimr7ice.-]S 67, PJ 302.

Distributio?!. — Pliocene, Florida. Recent, West Indies.

Family HIPPONICIDAE

Genus NIPPON IX Defrance

Defiance, 1819, Journal de physique, de chimie, d'histoire naturelle et des

arts, vol. 88, p. 217.

Type species (by subsequent designation. Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 157) , Patella cornucopia Lamarck.

Hipponix cf. antiquatus (Linne) PL 47, figs. 6, 7

A single specimen (height 9 mm, greatest diameter 14.4 mm)
from Matura is available. The apex is closer to the margin than to

the center of the shell. The sculpture consists of coarse, concentric

lamellae. The specimen is so ^vorn that no radial sculpture is pre-

served. The shell wall is thick and solid and the horseshoe-shaped

muscle scar well recognizable.

H. antiquatus (Linne) (Systema Naturae, ed. 12, p. 1259,

1767) has been recorded from the Pleistocene of Cuba and Barba-

dos. In Recent seas it ranges from southeastern Florida through the

^Vest Indies to Brasil (see also Weisbord, 1962, p. 201)

.

Occurrence. - RR 230.

Family CALYPTRAEIDAE
Genus CHE ILEA Modeer

Modeer, 1793, Kongl. \ ctenskaps Acadcniicns Nya Handlingar, vol. 14, pp.
110, 111.

Type species (by subsequent designation, Woodring, 1928,

Carnegie Inst. Washington, Pub. 385, p. 374) , Patella equestris

Linne-

Chellea cf. equestris (Linne)

A single, immature specimen (greatest diameter 8.1 mm) from

Matura is available. Protoconch of about ly^ whorls followed by

a smooth area. Subsequent sculpture consists of fine radials with

interspaces of about their own width. Growth somewhat irregular.

Apex eccentric. Internal process with its lateral opening facing

the slope opposite the steepest slope of the shell.

Fossil records of this widespread Recent species are rare. It
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has been reported from the Pliocene of Florida by Dall [1890-1903

(1892), p. 348] and from the Bowden Formation of Jamaica by

Woodring (1928, p. 375, pi. 30, figs. 1.2).

Occurrence. — P] 302.

Genus CREPIDULA Lamarck

Lamarck, 1799, Mem. Soc. Hist. Nat. Paris, p. 78.

Type species (by monotypy) , Patella fornicata Linne.

Subgenus CREPIDULA s. str.

Crepidula (Crepidula) cf. maculosa Conrad PI. 47, figs. 8, 9

A single adult but incomplete specimen, from the Melajo Clay,

is available. The apex is free, the protoconch consists of a little

more than one volution. The deck is partly broken, but its inser-

tion on the right side is preserved. Just in front of it there is a

muscle scar which is typical for C. maculosa according to Stingley

(1952, p. 84) , who carefully compared this species with C fornicata.

Specimens from the Savaneta Glauconitic Sandstone Member
of the Spring\ale Formation are greatly inflated like the Melajo,

shell, thus looking similar to many of the Recent shells of C. forni-

cata at hand. However, none of them has the interior exposed. They

have been identified as C. fornicata by Maury (1925, p. 244) , Yokes

(1938, p. 5) , and Rutsch (1942, p. 103)

.

A number of immature specimens from the Melajo Clay and

the Matura shell bed are listed as Crcpidida sp.

Occurrence. — Wuich. 51.

Crepidula plana Say PL 47, figs. 10, 11

1822. Crc'lndula plana Say, Acad. Nat. Sci. riiihulclphia, Jour., 1st ser., vol. 2,

p. 226.

1957. Crepidula plana Say, Woodring, U. S. Geol. Sur., Prof. Paper 306-A, p.

79, pi. 19, figs. \-?i. For further citations see this publication.

1961. Crepidula (lanarus) plana Say, Warmke and Abbott, Caribbean Seashells,

p. 87, pi. l.'j j.

1962. Crepidula plana triangula Weisbord, Bull. Amer. Paleont., vol. 42, No.
193, p. 212, pi. 19, figs 11-13.

This species is represented by a few, mostly immature speci-

mens from the Melajo Clay. Their protoconch which is appressed

to the shell is still preserved and consists of almost 11/2 volutions.

The shells are slightly convex or flat and are sculptured by more

or less regular incrementals. Deck with an inconspicuous median

elevation.
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Weisbord described C. plann triangula from the Pliocene Mare
Formation of Venezuela. It is based on the holotype and one im-

mature specimen. The differences from C. pla?ia s. sir. pointed out,

e.g., the triangular shape and the overhanging anterior margin, can

be observed in Recent specimens of C. plana.

Occurrc?ice.-Y.V. 11862, USGS 18399, USGS 18634.

Distribution. — Miocene to Recent (see Woodring, 1957, p.

79).

Subgenus BOSTRYCAPULUS Olsson and Harbison

Olsson and Harbison, 1953, Acad. Nat. Sci. Philadelphia, Mon. 8, p. 279.

Type species (by original designation) , Patella aculeata

Gmelin.

Crepidula (Bostrycapulus) aculeata (Gmelin)

1791. Patella aculeata Gmelin, Systema Naturae, ed. 13, p. 3693.

1864. Crepidula aculeata "Lamartk", Guppy, Trans. Sci. Assoc. Trinidad for

1864, p. 35; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35,

p. 15.

1867. Crepidula aculeata "Lamarck", Guppy, Proc. Sci. Assoc. Trinidad, pt. 3,

p. 160; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 39.

1874. Crepidula aculeata "Lamarck", Guppy, Geol. Mag., new ser., decade 2,

vol. 1, p. 441.

1925. Crepidula aculeata Gmelin, Maury, Bull. Amer. Paleont., vol. 10, No.

42, p. 243.

1953. Crepidula (Bostrycapulus) aculeata Gmelin, Olsson and Harbison, .\cad.

Nat. Sci. Philadelphia, Mon. No. 8, p. 280.

1961. Crepidula aculeata Gmelin, Warmke and Abbott, Caribbean Seashells,

p. 86, pi. 15 i.

C. aculeata has been reported from Matura more than a cen-

tmy ago. The present collections contain only one immature speci-

men (length 6.5 mm). Its protoconch consists of 11/^ volutions

and is appressed to the shell. The radial ribs are inconspicuous, be-

cause they are strongly worn. Maury reported specimens measuring

up to 25 mm in length from Matura.

Occurrence. — JS 67.

Distribution. — Miocene (?) to Recent (see Weisbord, 1962,

p. 215).

Genus CALYPTRAEA Lamarck

Lamarck, 1799, Mem. Soc. Hist. Nat. Paris, p. 78.

Type species (by monotypy) , Patella chinensis Linne.

Calyptraea centralis (Conrad)

1841. lufundihiiium centralis Conrad, Amer. Jour. Sci., 1st ser., vol. 41, p. 348.
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1867. Trocliita candeana d'Orbigny, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3,

p. 160; reprint, Harris, 1921, Bvdl. Amer. Palcont., vol. 8, No. 35, p. 39.

1874. Trochita candeana d'Orbigny, Guppy, Geo). Mag., new ser., decade 2,

vol. 1, p. 440.

1910. Trochita coUinsii Gabb, Guppy, .Agiic. Soc. Trinidad and Tobago, Soc.

Paper No. 440, p. 5; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8,

No. 35, p. 148.

1912. Calyptraea centralis Conrad, Maury, Acad. Nat. Sci. Philadelphia, Jour.,

ser.' 2, vol. 15, p. 100, pi. 13, fig. 6.

'

1925. Calyptraea centralis Conrad, Maurv, Bull. Amer. Palcont., vol. 10, No.

42, p. 243, pi. 43, fig. 2.

1938. Calyptraea centralis (Conrad), \'okes, Amer. Museum Novitates, No. 988,

p. 5.

1942. Calyptraea cf. centralis (Conrad), Rutsch, \'erh. Naturf. Ges. Basel, vol.

54, p. 103.

1947. Calyptraea centralis (Conrad), Gardner, U. S. Geol. Sur., Prof. Paper
142-H, p. 562, pi. 56, figs. 3, 4, 5. For additional citations see this publica-

tion.

1957. Calyptraea centralis (Conrad), Woodring, U. S. Geol. Sur., Prof. Paper
306-A, p. 80. For additional citations see this publication.

T)?pe. — Missing according to Moore (1962, p. 47) .

Type ?oca/?7}'. — Natural Well, North Carolina (Duplin Fm.:

late Miocene)

.

C. centralis occurs in the Melajo Clay, in the Courbaril beds,

and at Matura. As pointed out by several authors Miocene speci-

mens are larger than Recent shells, but they are usually considered

as the same species. Specimens from the base of the Melajo Clay,

the Courbaril beds, and Matura reach a diameter of up to 15 mm.
But at the type locality of the Melajo Clay, where this species is

represented by at least 200 shells, they have an average diameter of

6 to 7 mm.
The protoconch of this species consists of about li/> whorls.

On many (but not all) specimens from the Melajo Clay there are

fine concentric riblets on the last part of the protoconch. However,

there are transitions from smooth to incremental lines to riblets

which seem to indicate that this feature is not relevant taxo-

nomically.

Occurrence. — Me\2L]o River area: EL 1810, Hutch 47, KR
11862, K 9903, RR 290, PJ 285, USGS 18399, USGS 18411, USGS
21178. Point Courbaril: K 12255, PJ 212, USGS 10991, USGS 20432,

USGS 20434. Matura Bay: JS 67, RR 230, PJ 302, USGS 18204,

USGS 19860.

Distribution. — lirixud^id: Savaneta Glauconitic Sandstone

Member and Melajo Clay Member, both of Springvale Fm., Cour-
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baril beds of Upper Morne I'Enfer Fm., Matura shell bed. Outside

Trinidad: Miocene to Recent, eastern United States to Caribbean

(see Gardner and AVoodring) .

Genus TROCHITA Schumacher

Schumacher, 1817, Essai dun noiiveau systcnic des habitations des vers

testaces, pp. 57, 184.

Type species (by subsequent designation, Rehder, 1943, Biol.

Soc. Washington, Proc, vol. 56, p. 41) , Trochita spiralis Schumacher

(:= Troclius radians Lamarck) .

Trochita radians (Lamarck) PI. 47, figs. 12, 13

1816. Tiochits ladiaiis Lamarck, Encyclopedic mcthodique, Histoire naturclle

des vers, vol. 3, pi. 445, figs. 3a, 3b; liste, p. 10.

1957. Trochita Irochiformis (Born) , AVoodrin^, U. S. Geol. Sur., Prof. Paper

306-A, p. 81, pi. 19, figs. 11-14. Eor additional citations see this publica-

tion.

This species is represented from Matura by a few, mostly im-

mature specimens. The protoconch, which is preserved on two

specimens, consists of a little more than one volution. All the

Matura fossils are relatively low-spired, and their radial sculpture

fine.

According to Recent shells of T. radiatis at hand the coarse-

ness of the radial sculpture is variable to some degree. The speci-

mens from the middle Miocene of Panama figured by W^oodring,

and the shell recorded as T. cf. radians from the middle Miocene

of Venezuela (Jung, 1965, p. 497, pi. 66, figs. 1, 2) have coarser

radials. T. floridana Olsson and Petit (1964, p. 563, pi. 81, figs.

2, 2a) from the Neogene Pinecrest beds of Florida has much coarser

radials with narrow interspaces.

The Matura specimens seem to be the youngest fossils of

Trochita in the Caribbean region.

Occurrence. -RR 230, PJ 302, USGS 18204, USGS 19860.

Distribution. — Late Oligocene (?) to Recent (see W^oodring,

1957, p. 82).

Genus CRUCIBULUM Schumacher

Schumacher, 1817, Essai d'un nouveau sysleme des habitations des vers

testaces, pp. 56, 182.

Type species (by subsequent designation, Bincli, ]94(), Con-

chological Club Southern California, Proc, No. 56, p. 19) , Cnici-

buJurn planinn Schumacher (^ PatcHa auricula Gmelin) .
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Subgenus CRUCIBULUM s. str.

Crucibulum (Crucibulum) subsutum Guppy PI. 47, figs. 17-19

1864. Crucibulum strialum Say, Guppy, Trans. Sci. Assoc. Trinidad for 1864,

p. 35; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 15.

1867. Crucibuhim subsutum Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, pp. 160,

172; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp. 39, 51.

1874. Crucibulum subsutum Guppv, Guppy, Geol. Mag., new ser., decade 2,

vol. 1, pp. 435, 441, pi. 18, fig. 4.

Of medium size, solid, moderately high. Shell margin somewhat

irregularly oval. Protoconch consists of a little more than one volu-

tion. First sculpture weak but rapidly increasing in strength; con-

sists of low, rounded, and closely set, somewhat irregular radials.

These radials tend to form groups of two, three, four, or even more

which are separated from each other by broader and deeper inter-

spaces. Margin of internal cup free.

Lectotype (hercxuith selected). -VSNM 115612.

Dimensions of lectotype. — We\^\\i 12.7 mm, greatest diameter

24 mm.
Type locality. — Matuin, Trinidad.

The type lot of this species consists of three specimens, two of

which are immature. C. subsutum is not frequent at Matura. Guppy

compared his species with C. striatum Say which ranges from Nova

Scotia to South Carolina, but that species is a Dispotaea (see Ab-

bott, 1954, p. 170, pi. 21 r) . Immature specimens have part of their

internal cup attached to the shell, and their sculpture is not yet

developed typically.

There seems to be no species closely allied to C. subsutum. The

sculpture of the lectotype is relatively weak compared with speci-

mens from later collections and somewhat reminds C. chipolanum

Ball [1890-1903 (1892), p. 349] from the Chipola Formation of

Florida [Gardner, 1926-1950 (1947), p. 567, pi. 56, figs. 10, 11].

C. chipolanum has also been recorded from the middle Miocene

Gatiui Formation of the Panama Canal Zone by Woodring (1957,

p. 82, pi. 19, figs. 6, 7). C. auricula (Gmelin) which ranges from

middle Miocene to Recent (see Weisbord, 1962, p. 215) has a dif-

ferent aspect.

Occurrence. -]S 67, RR 230, USGS 18204, USGS 19860.

Distribution. — Known from type locality only.
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Crucibulum (Crucibulum) piliferum Guppy PI. 47, figs. 14-16

1864. Crucibulum tubifer (J. de C. Sowerby), Guppy, Trans. Scl. Assoc. Trini-

dad for 1864, p. 35; reprint, Harris, 1921. Bull. .\mer. Paleont., vol. 8.

No. 35, p. 15.

1867. Crucibulum piliferum Guppy, Proc. Sci. .Assoc. Trinidad, pt. 3. pp.
160, 172; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. .35, pp.
39, 51.

1874. Crucibulum piliferum Guppy, Guppy, Geol. Mag., new ser., decade 2,

vol. 1, pp. 435. 441.

Of medium size, thin-shelled, lansfino in heisfht from almost

flat to moderately elevated. Base subcircular to somewhat irregu-

larly oval. Protoconch consists of a little more than one volution, its

axis strongly oblique to later axis. Protoconch followed by a smooth

area of variable size. Scidpture consists of fine and closely set

radials, some of which carry spines or even erect tubes at irregular

intervals. Margin of internal cup free.

Lectotype (hereioith selected). — USNM 1 156 II.

Dimensions of lectotype. — Height 10.8 mm, greatest diameter

23 mm.
Type locality. — Matura, Trinidad.

The type lot of C. piliferum consists of three specimens, two

of which are immature. The interior of the lectotype is concealed

by hard matrix.

This species is well represented at Matura. Height and shape

vary considerably. There seems to be no rule as to the development

of spines; they may be numerous or almost lacking. They may be

present near the apex already or be restricted to the margin. The
internal cup of immature sj^ecimens is attached to the shell on

one side but becomes free in adults.

C. piliferum evidently is related to the Recent AVest Coast

C. spinosum (G. B. Sowerby II) which ranges from southern Cali-

fornia to Chile according to Abbott (1954, p. 170) . The collection

of Recent C. spinosum at hand shows a variability similar to that

of the Matura fossils. Specimens with only a few spines are not

rare, and shells with reduced height are almost indistinguishable

from analogue Matura specimens. C. spinosum has been recorded

from the Esmeraldas Formation (late Miocene or early Pliocene)

of Ecuador by Olsson (1964, p. 196, pi. 34, fig. 5) . C. piliferum

might eventually be treated as a synonym of C. spinosiim, although

the Recent species attains larger dimensions.
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Immature specimens from the Courbaril beds and the Melajo

Clay sometimes showing a few spines are identified as C. cf. pili-

jeriim.

Occurrence. -¥. 10924, JS 67, RR 230, PJ 302, USGS 18204,

uses 19860.

Distribution. — Known from type locality only.

Family ERATOIDAE

Genus ERATO Risso

Risso, 1826, Histoiie natiuelle ties principales productions de I'Europe meri-

dionale, vol. 4, p. 240.

Type species (by monotypy) , ]'oluta cypraeola Brocchi.

Erato maugeriae Gray PI. 48, figs. 1, 2

1832. Erato maugeriae Gray, in G. B. Sovverby I, Conch. Illustrations, Cypraei-

dae, p. 15, pi. 7, fig. 47.

1864. Erato sp., Guppy, Trans. Sci. Assoc. Trinidad for 1864, p. 35; reprint,

Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 15.

1867. Erato maugeriae Gray, Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, p. 160;

reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 39.

1874. Erato maugeriae Giay, Guppy, Geol. Mag., new ser., decade 2, vol. 1,

p. 440.

1953. Erato maugeriae Gray, Olsson and Harbison, Acad. Nat. Sci. Philadelphia,

Mon. No. 8, p. 266, pi. 60, fig. 7. For additional citations see this publica-

tion.

1961. Erato (Hespererato) maugeriae Gray, Warmke and Abbott, Caribbean
Scashells, p. 90, pi. 23 c.

1962. Erato venezuelana Weisbord, Bull. Amer. Paleont., vol. 42, No. 193, p.

224, pi. 18, figs. 6, 7.

Small, stout, solid, with about 4i/4 whorls including proto-

conch. Body whorl strongly inflated above, rapidly narrowing

toward base. Spire low. Outer lij) thick, denticulated, almost as

high as apex. Inner lip with a varying number of inconspicuous

denticles. A thin layer of callus spreads over the parietal region and

some distance over the dorsal sinface of the shell. Aperture long,

widening at anterior canal.

This species is fairly well represented at Matura. The denticles

of the outer lip may be weak in Recent specimens, but they remain

fairly strong in Matura fossils. The prominence of the denticles on

the inner lip is variable; part of them may be lacking at all.

E. venezuelana from the Pliocene Mare Formation of Vene-

zuela is based on a single specimen which probably is not fidly

developed. The outer lip of a specimen from Matura is not thick-

ened and slopes down from the suture instead of being strongly



Trinidad Miocene-Pliocene Mollusks: Jung 477

shouldered. It has the same dimensions as the holotype of E. vene-

ziielana and looks like it. These two specimens have an "unfinished"

appearance, although there are even smaller shells showing the

features of adults.

E. domingensis Maury (1917, p. 118, pi. 21, fig. 8) from the

Cercado Formation of the Dominican Republic is a smaller species

with only three whorls including the protoconch. It is easily

separable from E. maugeriae by its prominent, longitudinal ridge

on the columella which is followed toward the interior by a concave

area, and the lack of denticles on the inner lip. E. domingensis

trochah Woodring (1928, p. 321, pi. 22, fig. 12), from the Bowden

Formation of Jamaica, is also smaller than E. maugeriae. It has a

weak longitudinal ridge on the columella in front of a shallowly

concave area carrying a few denticles on its lower part.

Occurrence. -]S 67, RR 230, PJ 302, USGS 18204, USGS 19860.

Distribution. — Miocene (?) , Pliocene to Recent (see Weisbord,

1962, p. 225)

.

Genus TRIVIA Broderip

Broderip, 1837, Penny Cyclopaedia, vol. 8, p. 256.

Type species (by subsequent designation. Gray, 1847, Zool. Soc.

London, Proc, pt. 15, p. 142) , Cypraea europaea Montagu.

Subgenus PUSULA Jousseaume

Jousseaume, 1884, Soc. Zool. France, Bull., vol. 9, p. 99.

Type species (by subsequent designation, Roberts, 1885, in

Tryon's Manual of Conchology, vol. 7, p. 161) , Cypraea radians

Lamarck.

Trivia (Pusula) radians orientalis (Schilder) PI. 48, figs. 3-5

1939. Pusula (Pusula) radians orientalis Schilder, Abh. Schweiz. Pal. Ges., vol.

62, p. 11, text figs. 2, 3.

Ho/of))pe. — Natural History Museum Basel, No. H 11228.

Dimension of holotype.
—

'Length 17.1 mm.
Type locality. — Matura, Trinidad.

This form is based on two fragments. The holotype consists of

the inner lip and part of the anterior dorsal surface showing part

of the dorsal furrow^ with some adjoining pustules. The only para-

type has the inner and outer lips preserved, but not the dorsal

surface.
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These fragments make a comparison with the Recent West

Coast T. radians (Lamarck) unsatisfactory. Better specimens from

Matura might prove to be conspecific with T. radians, because the

differences pointed out by Schilder seem to fall within the vari-

ability of T. radians.

Occurrence. — Matura, Trinidad.

Distribution. — Known from type locality only.

Family CYPRAEIDAE
Genus CYPRAEA Linne

Linne, 1758, Systema Naturae, ed. 10, p. 718.

Type species (by subsequent designation, Montfort, 1810,

Conchyliologie systematique, vol. 2, p. 631), Cypraea tigris Linne.

Cypraea species PI. 48, figs. 6, 7

Three immature specimens from Matura are available. The
last Avhorl is moderately inflated, the outer lip not yet thickened.

The apex is sunken, but the three-whorled protoconch rises from

the middle of this depressed area.

Olsson and Petit (1964, pp. 556-561) discussed some species

from the Neogene of Florida and the Carolinas. They gave generic

rank to Siphocypraca Heilprin (1887, p. 86) , type species by mono-

typy: Cypraea problematica Heilprin (Pliocene, Florida) , stating

that Siphocypraeas differ from other Cypraeas in having a depressed

spire in juvenile stages. However, the same feature is shown by the

Recent Western Pacific C. tigris Linne, the type species of Cypraea,

and by immature specimens of the Recent southern Caribbean C.

mils Linne which is the type species of Muracypraea Woodring

(1957a, p. 88) . Members of these supraspecific categories can be

identified only, if adult specimens are available.

Comparison of the Matura specimens with shells of the cor-

responding growth stage of C. problematica and C. miis shows

that they are intermediate in characters. The general outline of the

Matura fossils is much like that of C. mns, whereas immature C.

problematica is more slender, and its outer lip is arched upwards

posteriorly producing a more deeply depressed area than in C. mus
or the Matura shells. On the other hand the protoconch of C.

problematica rises considerably above the surface of the depressed

area as in the Matura specimens, whereas in C. mus this is the case

to a lesser extent onlv.
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Besides the three immature shells there is an adult specimen

from Matura (height 55 mm) . Its inner and outer lips are pre-

served, but not the dorsal surface. It is uncertain whether it is the

adult of the immature form mentioned above or some other

species. It lacks the flanges bordering the anterior canal which are

typical in C. mus, and looks imlike any living Caribbean species.

Its poor state of preservation leaves affinities to other species un-

certain.

Occurrence. - RR 230, USGS 18204.

Subgenus EROSARIA Troschel

Troschel, 1863, Das Gebiss dcr Sclinccken zur Begi iindung cincr natihlichen

Classification, vol. 1, p. 205.

Type species (by subsequent designation, Jousseaume, 1884,

Bull. Soc. Zool. France, vol. 9, p. 96) , Cypraea erosa Linne.

Cypraea (Erosaria) aliena (Schilder) PI. 48, figs. 8-10

1939. Erosaria (Ravitrnna) aliena Schilder, Abh. Schweiz. Pal. Ges., vol. 62,

p. 20, text fig. 20.

1947. Cypraea aliena (Schilder), Ingram, Bull. Amer. Paleont., vol. 31, No.

122, p. 7.

Ho/ofvjt)<?. — Natural History Museum Basel, No. H 11263.

Dimensions of holotype. — Height 15 mm, greatest diameter 9.7

mm.
Type locality. — Matura, Trinidad.

This species is known from the holotype only. As pointed out

by Schilder it is related to the Recent Caribbean C. spurca acicularis

Gmelin as well as to the Recent West Coast C. albuginosa Gray. The
type of C. aliena is somewhat worn, part of its spire is visible, but

it lacks any remains of colour patterns. It does not seem to be en-

tirely adult, and additional specimens might show that it represents

one of the above mentioned Recent species.

Occurrence. — Matura, Trinidad.

Distribution. — Known from type locality only.

Family OVULIDAE
Genus NEOSIMNIA Fischer

Fischer, 1884, Manuel dc Coiicln Mologie, p. 664.

Type species (by monotypy) , Bulla spelta Linne.

Neoslmnia cf. uniplicata (G. B. Sowerby II) PI. 48, figs. 11, 12

Of medium size, stout. Outer lip somewhat thickened. Parietal
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callus prominent. There is a longitudinal ridge on the columella

within the aperture with a slightly concave area in front of it,

and a spiral ridge on the posterior end of the columella. Sculpture

consists of fine growth lines and a few spiral grooves at each end

of the shell.

This form is represented by a single shell (height 10.2 mm)
from Matura. It is considerably smaller than the Recent N. ii7iipli-

cata (G. B. Sowerby II) (Thes. Conch., pt. 9, p. 478, pi. 100, figs.

30, 31, 32, 1848; Zool. Soc. London, Proc, pt. 16, p. 135, 1849) which

ranges from Virginia to Florida and the West Indies according to

Warmke and Abbott (1961, p. 92) . N. iiniplicata shows some vari-

ability as to stoutness and size. The fine spiral striation covers the

entire body whorl in young stages, but is restricted to the ends in

adults as stated by Dall (1889 a, p. 236) which suggests that the

Matura shell is adult.

A similar species is A^ immunita (Guppy) (1873a, p. 78, pi.

1, fig. 7) , from the Bowden Formation of Jamaica, which has

been redescribed by Woodring (1928, p. 315, pi. 21, figs. 3-8) . Bow-

den specimens, with dimensions similar to those of the Matura shell,

are somewhat more slender, the posterior spiral plication is less

pronounced, and the apertme narrower. Woodring suggested that

A^ zvisewoodae (Maury) (1917, p. 113, pi. 22, fig. 17) from the

middle Miocene Cercado Formation of the Dominican Republic

might be a synonym of A'^. inununita.

Occurrence. -\}?>GS 18204.

Family NATICIDAE

Genus NATICA Scopoli

Scopoli, 1777, Intvoductio ad historiam naturalem, p. 392.

Type species (by subsequent designation, Harris, 1897, Cata-

logue of Tertiary Mollusca in the British Museum; pt. 1, Aus-

tralasian, p. 255) , Nerita vitellus Linne.

Subgenus NATICARIUS Dumeril

Dumeril, 1806, Zoologie analytique . . ., p. 164.

Type species (by monotypy) , Nerita canrena Linne. See Ire-

dale, Malac. Soc. London, Proc, vol. 12, p. 83, 1916.

Natica (Naticarius) canrena (Linne)

1758. Nerita camom Linne, Systenia Naturae, ed. 10, p. 776.
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}IH67. Natica canrena Linne, Guppy, Pioc. Sci. Assoc. Trinidad, pt. 3, p. 156;

reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 35.

?1874. A'af/ra canrena Linne, Guppy, Geol. Mag., new ser., decade 2, vol. 1,

p. 437.

1910. Natica canrena Linne, Guppy, Agric. Soc. Trinidad and Tobago, Soc.

Paper No. 440, p. 5; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8,

No. 35, p. 148.

1925. Natica canrena (Linnaeus), Mauiv, Bull. Amer. Paleont., vol. 10, No. 42,

p. 238, pi. 40, fig. 8.

1925. Natica canrena (Linnaeus), Mansfield, U. S. Nat. Mus., Proc, vol. 66,

art. 22, p. 57.

1938. Natica (Naticariiis) canrena Morch, Yokes, Amer. Museum Novitates, No.

988, p. 5.

1942. Natica (Naticariiis) canrena (Linne), Rutsch, Verb. Naturf. Ges. Basel,

vol. 54, p. 103.

1962. Natica (A^aticariiis) canrena (Linnaeus), Weisbord, Bull. Amer. Paleont.,

vol. 42, No. 193, p. 244, pi. 23, figs. 1, 2. For additional citations see this

publication.

This species is represented by a few shells from the Melajo

Clay. As stated elsewhere (Jung, 1964) the most diagnostic features

of species belonging to the group of A'', canrena are the size of the

shell, the size of the initial whorl, and the number of nuclear

whorls. The protoconch of the Melajo specimens consists of a little

more than two whorls like that of specimens from Springvale

Quarry. The initial whorl is somewhat smaller than that of Recent

shells.

Occurrence. -Hutch 51, USGS 18411, USGS 18634.

Distribution. — Miocene to Recent (see Weisbord, 1962, p.

246).

Natica (Naticarius) aff. canrena (Linne) PI. 48, figs. 13, 14

Of medium size, with about two nuclear volutions and up to

5y2 postnuclear whorls. Initial whorl small. Spire high. Sculpture

consists of proscline wrinkles on upper part of whorl. Funicle small.

This form is abundant in the Melajo Clay and the Courbaril

beds but much less so at Matura. Although the height of the spire

usually is a variable feature, this form has a consistently higher

spire than N. canrena. It does not reach the dimensions of N. can-

rena, and its initial whorl is much smaller. Although Guppy cited

N. canrena from Matura, the present Matura shells are provisional-

ly identified as A^ aff. canrena.

Some specimens from the Courbaril beds reach a larger size

than those from the Melajo Clay. They are more inflated and re-

semble N. stenopa Woodring (1957, p. 85, pi. 20, figs. 4-6) from
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the upper part of the Gatiin Formation of the Panama Canal Zone.

However, A'^. stenopa has more nuclear whorls. The figured speci-

men from the Courbaril beds (PI. 48, fig. 13) has a somewhat

everted basal lip.

The specimens from the Melajo Clay probably are immature.

They have a slender appearance as their whorls are not much in-

flated. They are identical with Courbaril specimens of the same

size.

Occurrence — Meh\']o River area: Hutch 47, Hutch 51, KR
11862, K 9797, K 9813, K 9816, K 9903, PJ 285, USGS 18399, USGS
18634, USGS 21178. Point Courbaril: K 1429, K 8399, K 12013, K
12255, PJ 212, USGS 10991, USGS 20432, USGS 20433, USGS 20434,

USGS 21778. Matura Bay: JS 67, RR 230, PJ 302, USGS 18204,

USGS 19860.

Genus TECTONATICA Sacco

Sacco, 1890, Mus. Zool. Anat. Conip. R. Univ. Torino. Bo!., voL 5, No. 86,

p. 33.

Type species (by monotypy) , Natica trctula Bonelli.

Tectonatica pusilla (Say) PI. 48, fig. 15

1822. Natica pusilla Say, Acad. Nat. Sci. Pliiladelphia, Jour., 1st ser., vol. 2,

pt. 2, p. 257.

1928. Tectonatica pusilla (Say), ^V'oodring, Carnegie Inst. AVashinglon, Pub.

385, p. 384, pi. 30, fig. 12. For further citations see this publication.

1930. Tectonatica pusilla (Say). Mansfield, Florida State Geol. Sur., Bull.

No. 3, p. 123, pi. 19, fig. 4. For further citations see this publication.

1953. Tectonatica pusilla (Say). Olsson and Harbison, Acad. Nat. Sci. Phila-

delphia, Mon. No. 8, p. 269, pi. 57, figs. 4, 4a.

1961. Tectonatica pusilla Say, \V'armke and Abbott, Caribbean Seashells, p. 97

pi. 17 d.

Small, inflated, solid, with about four whorls. Suture clearly

incised. Surface smooth except for growth lines. Parietal callus

thick, continuous into the umbilicus which it completely fills

leaving a prominent groove along the umbilical margin.

This species is represented from Matiua by about 20 specimens.

Althoufi^h not recorded, it occurs in the Savaneta Glauconitic Sand-

stone Member of the Springvale Formation, but it has not been

found in the Melajo Clay nor in the Courbaril beds. The spire

of most of the Matura shells is low. Recent specimens show a con-

siderable variability in this respect.

T. venezuelana Weisbord (1962, p. 248, pi. 23, figs. 5, 6) , from
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the Pliocene Mare Formation of Venezuela, is said to have 3i/^

whorls and possibly represents immatiue, low-spired T. pusilla. T.

antiUenna Weisbord (1962, p. 249, pi. 43, figs. 22, 23), also from

the Pliocene of Venezuela, is based on a single, incomplete speci-

men, and is virtually inirecognizable. T. ngna Woodring (1957, p.

88, pi. 17, fig. 46) , from the middle and upper parts of the Gatun

Formation of the Panama Canal Zone (middle and late Miocene)

,

is said to differ from T. pusilla by its "more distinct depresssion

on the umbilical callus lobe and the narrower groove at the outer

edge of the lobe." The depression is not always present in Recent

shells of T. pusilla, and the prominence of the groove around the

umbilical callus is variable. But the nimierous topotypes of T.

agna at hand are consistently smaller than T. pusilla.

Occim€y2ce.-]S 67, RR 230, PJ 302, USGS 18204, USGS
19860.

Distribution. — Cercdido and Gurabo Formations (middle Mio-

cene) , Dominican Republic. Bowden Formation, Jamaica. Upper

Miocene, Florida, Trinidad. Pliocene, South Carolina, Florida,

Venezuela (?) . Living, Eastern United States, Gulf States, and

West Indies.

Genus POL IN ICES Montfort

Montfort, 1810, Conchyliologie systematique, vol. 2. p. 223.

Type species (by original designation) , Polinices alhus Mont-

fort (= Natica mamillaris Lamarck := Natica brunnea Link =
Albiila hepatica Roding)

.

Polinices stanislasmeunieri Maury PI. 48, figs. 16-18

1917. Polinices stanislas-ineunievi Maury, Bull. Amcr. Paleont., vol. 5, No.

29, p. 136, pi. 23, figs. 15, 16.

1925. Polinices stanislas-meunieri Maury, Maurv, ibidem, vol. 10, No. 42, p.

240, pi. 40, fig. 7.

1925. Polinices caparona Maury, ibidem, p. 241, pi. 40, fig. 6.

1925. Polinices springvalensis Maury, ibidem, p. 241, pi. 40, fig. 6.

1938. Polinices stanislas-meunieri Maury, and Polinices springvalensis Maury,
Yokes, Amer. Museum Novitates, No. 988, p. 5.

1942. Polinices (Dallitesia) stanislans-meunieri Maury, and Polinices (Dallitesta)

stanislas-meunieri springvalensis Maiuv, Rutsch, \'erh. Naturf. Ges.

Basel, vol. 54, p. 103.

1957. Polinices stanislas-meunieri Maury, Woodring, U. S. Geol. Sur., Prof.

Paper 306-A, p. 90, pi. 21, figs. 11-14. For additional citations see this

publication.

Of medimn to large size. Protoconch consists of about two

whorls. Postnuclear whorls 4i/^. Spire moderately high. Body whorl
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strongly inflated and mostly somewhat shouldered. Spiral lineation

fine, but well recognizable on unworn specimens. Parietal callus

heavy. Umbilical callus small; umbilical opening usually small,

but somewhat variable in size.

Type. — Cornell University, Paleont. Museum, Ithaca, N. Y.,

No. 36931.

Type locality. — Rio Cana, Dominican Republic (middle Mio-

cene) .

Tliis species occurs in the Melajo Clay and is represented by

well over 100 specimens. They show that P. stanislasmeiinieri is a

strongly variable species in several respects: height of the spire,

inflation of body whorl, prominence of shoulders, and size of um-

bilical opening.

P. caparonus Maury from the middle Miocene Manzanilla

Formation of Trinidad is considered to represent this species. The
largest Melajo shells reach the dimensions of Maury's type speci-

men. P. subangiddtus Nelson (1870, p. 195, pi. 6, figs. 12, 13; not

fig. 4) from the Miocene Tinnbes Formation of Peru is also a

variable species according to Olsson (1932, p. 209, pi. 24, figs. 1,2).

Paratypes and topot)pes of P. siibangulatus at hand show that it

lends to have a heavier shell; its shoulders may reach a prominence

which is never attained by Melajo specimens. The relations to other

species have been discussed by Woodring (1957, pp. 90-91)

.

Occurre?ice. -EL 1810, Hutch 51, KR 11862, K 9797, K 9902,

K 9903, RR 290, PJ 285, USGS 18399, USGS 18634, USGS 21178.

D is tribiiti071. — Middle to late Miocene in the Caribbean re-

gion (see Woodring, 1957, p. 91)

.

Polinices species

The genus PoJinices is represented from Matma by a single,

somewhat worn, immature shell (height 16.2 mm, diameter 13.8

mm) . It consists of 41/0 whorls including the j^rotoconch. Its spire

is low, the parietal callus heavy, and the mnbilical opening rela-

tively large. Umbilical callus small, forming a right angle with the

lower margin of the parietal callus.

The specific affinities of this immature shell are imcertain,

although immature specimens of the Recent Eastern Pacific P. iiber

(Valenciennes) contained in the collections of the U. S, National

Museum closely resemble it.
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Occurrence. — RR 230.

Family CYMATMDAE
Genus CYMATIUM Roding

Rikliiig, 179.S, //( Museum Boltcniaiuun, p. 129.

Type species (by subsequent designation, Dall, 1901, Smith-

sonian Misc. Coll., vol. 47, No. 1475, p. 133), Cymatiiim femorale

Roding (^ Miircx femorale Linne)

.

Cymatium species

A single, immature shell (height 25.4 mm) from the base of

the Melajo Clay is available. The protoconch is missing; 4lA whorls

are preserved. Early sctilpture consists of five spirals with wider

interspaces which are crossed by inconspicuous axials numbering

about 16 on early whorls. Subsequent whorls are shouldered a little

above the middle. The shoulder carries prominent nodes (nine on

last preserved whorl) . Siphonal canal long, bent backwards. Colu-

mella with numerous denticles.

The Melajo specimen is too immature even for subgeneric

assignment. Rutsch (1942, p. 143, pi. 9, fig. 5) described C. kiigJeri

from Springvale Quarry, but tliat species has a shorter spire, an

inconspicuous shoulder, and a more inflated body w4iorl.

Occurrence. - USGS 18634.

Genus COLUBRARIA Schumacher

Schumacher. 1817, Essai d'un nouveau syst^me des habitations ties vers

testaces. p. 251.

Type species (by monotypy) , Colubraria granulata Schu-

macher.

Colubraria species

A single fragment from the base of the Melajo Clay, consisting

of the protoconch and four sculptured whorls, is available. The
protoconch has a little more than 2i/^ whorls. Initial whorl small

and planispiral, but subsequent whorls rapidly enlarging and

tiochospiral. Early sculpture reticulate, consisting of six spirals

which are crossed by numerous, somewhat opisthocline axials. On
subsequent whorls secondary spirals are intercalated. There are

two varices })er whorl.

The shape of the protoconch and the early sculpture suggest

a relationship with the Recent West Indian C. lanceolata (Menke)
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(Synopsis methodica Molluscorum . . ., p. 87, 1828) . The proto-

conch of C. lanceoJata has been figured by Campbell (1961, p. 138,

fig. 3) . C. lanceoJata, however, has less, but stronger varices than

the Melajo specimen.

Occurrence. -\]SGS 18411.

Family BURSIDAE

Genus BURSA Roding

R<)ding, 1798, //; Miisciim Boltenianuin, p. 128.

Type species (by subsequent designation, Jousseaume, 1881,

Soc. Zool. France, Bull., vol. 6, p. 174), Bursa mammata Roding

(= Miirex bufonius Gmelin)

.

Subgenus BURSA s. str.

Bursa (Bursa) aff. thomae (d'Orbigny) PI. 49, figs. 1, 2

Of medium size. Protoconch consists of S^/o inflated, rapidly

enlarging whorls. Postnuclear whorls a little more than four. Early

sculpture consists of six beaded spirals which start abruptly. The
fourth spiral from the upper suture is stronger and develops into

a prominent shoidder subsequently. Varices two per whorl, almost

alined on successive whorls, forming a sigmoid curve, when viewed

from top. Shoidder of later whorls with two prominent knobs be-

tween varices. Spirals above shoidder weak. Body whorl with two

spirals below shoulder which are prominent near the varices only.

Their interspaces with weak, additional spirals. Inner lip with

many elongate denticles. Outer lip with four pairs of denticles; their

position corresponds externally to the interspaces of the spirals.

Anterior canal bent backwards. Posterior canal well separated from

parietal wall. Posterior canals of earlier stages visible after each

varix.

This form is represented by a single, well-preserved shell from

the base of the Melajo Clay. According to Morrison (1949, p. 11)

the Recent B. thomae (d'Orbigny) (1845, p. 250; Atlas, pi. 23, fig.

23, 1842) which has been redescribed by Abbott (1958, p. 56, text

fig. 1, pi. 1 j) is the only species of Bursa s. str. in the Western

Atlantic. B. thomae also occurs in the Eastern Atlantic and the

Indo-Pacific according to these authors.

B. thomae is represented in the collections of the U. S. National

Museum by a few specimens only, and its variabilitv is not well
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known. The smaller apical angle and the almost complete lack of

sculpture above the shoulder separate the Melajo shell from that

species. Two topotypes of B. bufoniopsis Maury (1917, p. 108, pi.

17, fig. 8) , from the middle Miocene Gurabo Formation of the

Dominican Republic, are at hand. They have stronger sculpture

above the shoulder than B. thomac, but are certainly closely related

to the Recent species.

Ofa/mmce. - USGS 18634.

Subgenus MARSUPINA Ball

Ball, 1904, Smithsonian Misc. Coll., vol. 47, No. 1475, p. 118.

Type species (by original designation) , Buffo spadiccus Mont-

fort (z= Murex crassus Dillwyn =: Murex bufo Bruguiere)

.

Bursa (Marsupina) bufo (Bruguiere) PI. 49, figs. 3-6

1792. Murex bufo Bruguiere, Actes Soc. Hist. Nat. Paris, vol. 1, p. 126. Cayenne,

French Guiana. Refers to Martini-Chemnitz, Neues systematisches Con-
chylien-Cabinet, vol. 4. p. 106, pi. 133, figs. 1272, 1273, 1780.

1810. Buffo spadiceus Montfort, Conchyliologie systematique, vol. 2, p. 575.

Refers to Martini-Chemnitz, Neues syst. Conchylien-Cabinet, vol. 4,

pi. 128, figs. 1233, 1234 (error ?). Montfort's illustration represents B. bufo.

1816. Ranella granulata Lamarck, Tableau encyclopedique et mcthodique, pi.

412. figs. 4a, 4b. Liste. p. 4.

1817. Murex crassus Dillwyn, A descriptive catalogue of Recent shells, vol. 2,

p. 692. Refers to .Martini-Chemnitz, Neues syst. Conchylien-Cabinet, vol.

4, p. 106, pi. 133, figs. 1272, 1273.

1961. Bursa (Bufonaria) spadicea Montfort, Warmke and Abbott, Caribbean

Seashells, p. 103, pi. 18 1.

Of medium to large size. Protoconch with Si/o smooth, rapidly

enlarging volutions. Postnuclear whorls numbering up to more

than five. First sculpture starting abruptly, consists of four spirals

and fine axials which cause beads at the intersections. First varix

appearing after a little more than half a whorl. Later varices prac-

tically alined on successive whorls. First and fourth spiral from

upper suture have more prominent beads; the fourth one develops

into a shoulder. Shoulder of late whorls inconspicuous or even

absent. Inner and outer lips with numerous denticles. Anterior

canal slightly bent backwards. Inner wall of posterior canal formed

by penultimate whorl. Former posterior canals visible after each

varix.

This species is represented from Matura by a few specimens

only. One of them (PI. 49, figs. 5, 6) is exceptionally large (height

75 mm) . It is strongly compressed and has no shoulder on the body
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whorl. Immature specimens have a different appearance; they look

stouter, and their whorls are shouldered.

The granulation of the spirals of Matura specimens is some-

Avhat coarser than that of Recent shells. The collections of the

U. S. National Museum contain specimens, the late whorls of

which have obsolete spiral sculptme, but a pronounced shoulder

carrying one heavy knob between two varices. Shells with granu-

lated spirals do not have this knob. Only large collections can

show, whether these forms are connected by transitions or not.

Several names have been proposed for the Miocene representa-

tives of this species. According to Morrison (1949, p. 11) they all

represent the Recent species. The Recent species has been cited as

Bursa crassa Dillwyn from the middle Miocene of the Dominican

Republic (Maury, 1917, p. 108, pi. 17, figs. 6, 7), Costa Rica

(Olsson, 1922, p. 134, pi. 15, fig. 19), Jamaica (Guppy, 1866a, p.

288, pi. 18, fig. 9) , and Trinidad (Maury, 1925 p. 217) . For some of

these records subspecific names have been proposed: proaviis Pils-

bry (1922, p. 360, pi. 29, figs. 4, 5) for the records from the Domini-

can Republic, bowdeneyisis Pilsbry (1922, p. 360, pi. 29, fig. 8) for

the Jamaican record, and colomhiana Weisbord (1929, p. 41, pi. 8,

figs. 1, 2) for specimens from the middle Miocene of Columbia

(see also Barrios, 1960, p. 277, pi. 9, figs. 4, 5). Several of the

identifications mentioned above are based on immature specimens,

and these are practically indistinguishable from Recent immature

shells. However, all the Miocene specimens have somewhat coarser

granulation than Recent ones. Adult shells from Bowden, Jamaica,

at hand (see also Woodring, 1928, p. 303, pi. 19, fig. 4) have coarse

granulation and one or more conspicuous nodes on the shoulder

between two varices, a combination never occurring in Recent

shells.

Whether B. freya Olsson (1932, p. 187, pi. 21, figs. 3, 4, 6) from

the late Oligocene or early Miocene of Peru represents a distinct

species cannot be decided without topotypes.

I am indebted to Dr. J. P. E. Morrison of the Division of Mol-

lusks, U. S. National Museum, for calling my attention to Bru-

guiere's name.

Occimnice. -RR 230, USGS 18204, USGS 19860.

Distribution. — Recent: southeastern Florida and West Indies.



Trinidad Miocene-Pliocene Mollusks: Jung 489

Family TONNIDAE

Genus MALEA Valenciennes

Valenciennes, 1832, iti Humboldt and Bonpland, Voyage aux regions cqui-

noxales du nouveau continent; Recueil d'observalions de zoologie et

d'anatomie comparee, vol. 2, p. 324.

Type species (by subsequent designation, Herrmannsen, 1847,

Indicis generum malacozoorimi, vol. 2, p. 13), Malea latilabris

Valenciennes (:= Cassis ringeus Swainson) .

Malea species

Two fragments from the Melajo Clay, representing parts of the

outer lip, are at hand. They have strong teeth which tend to be

dichotomous toward the outer margin. The external surface shows

some flat spirals with narrower interspaces. Some of the inter-

spaces have secondary spirals. The larger fragment representing the

lower part of the outer lip is 37 mm high and suggests that the en-

tire shell mtist have reached a height of about 100 mm.
The fragments are insufficient to point out specific affinities.

The widespread M. cam lira Guppy (1866a, p. 287, pi. 17, fig. 9)

has been rediscussed by Woodring (1959, p. 208, pi. 33, figs. 1-4),

and the late Miocene M. densecostata (Rutsch) (1934, p. 60, pi.

3, figs. 6, 7) by Olsson and Petit (1964, p. 554, pi. 79, figs. 5, 5a)

.

Occurrence. - USGS 21 178.

Family MURICIDAE

Genus MUREX Linne

Linne, 1758, Systema Naturae, ed. 10, p. 746.

Tyjae species (by subsecjuent designation, Montfort, 1810,

Conchyliologie systematique, vol. 2, p. 619), Murcx pecten Mont-

fort (r= Miirex tribulus Linne)

.

Subgenus MUREX s. str.

Murex (Murex) chrysostoma G. B. Sowerby I PI. 49, figs. 8-10

1834. Murex chrysostoma "Grav" G. B. Sowerby I, Conchological Illustrations,

pi. 58, fig. 1.

1945. Murex (Murex) chrxsostoma Sowerby, Clencb and Perez Farfante, John-
sonia, vol. 1, No. 17, p. 10. pi. 5, figs. 1. 2.

1962. Murex (Murex) citrysostomus Sowerby, Weisbord, Bull. Amer. Paleont.,

vol. 42, No. 193, p. 282, pi. 25, figs. 17, 18. For further citations see this

publication.

1963. Murex (Murex) clirxsostonnis Sowerby, Vokes, Tulane Studies in Geology,
vol. I, No. 3, p. 109, pi. 4, figs. 9a, 9b.
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Of medium size. Protoconcli consists of U/o smooth whorls.

First sculpture, which starts abruptly, with four spirals and

nimierous axials causing beads at the intersections. Subsequently

the axials become much more prominent than the spirals. Varices

three per whorl, the first one appearing on the third postnuclear

whorl. There are two or three intervarical axials of varying strength

which are most prominent on the shoulder of the whorl. Aperture

subcircular. Outer lip with numerous, long denticles; inner lip

with similar denticles, but the uppermost one stronger. Lower part

of inner lip detached from parietal wall. Anterior canal moderately

long. Body whorl with numerous, inconspicuous spirals which usual-

ly alternate in size.

This species is represented by a few specimens from the base

of the Melajo Clay. None of them has a complete anterior canal.

The varices sometimes carry a short, hollow spine on the shoulder

which is the case in some Recent shells. Recent specimens have one

to three intervarical axials. Generally the first axial after a varix

is stronger than the others which is also true for the Melajo speci-

mens.

AI. polyneinaticus Brown and Pilsbry (1911, p. 353, pi. 26, fig.

1) , from the middle Miocene Gatun Formation of the Panama
Canal Zone, has more strongly shouldered whorls, less intervarical

axials, more spirals, and lacks denticles on the upper part of the

inner lip. Woodring (1959, p. 215, pi. 36, figs. 2, 3, pi. 37, figs. 6, 9)

compared M. polyneinaticus with M. chrysostoma but stated that

they are not closely related. According to Vokes (1965, p. 183) M.
polynenuiticus belongs to the subgenus Siratus.

Occurrence. -IJSGS 18411, USGS 18634.

Distribution. — PUocene, Venezuela. Recent, southern Carib-

bean region (one record from the Bahamas in the collections of the

U. S. National Museum)

.

Subgenus PHYLLONOTUS Swainson

Swainson, 1833, Zoological Illustrations, ser. 2, vol. 3, pi. 109.

Type species (by monotypy) Murex (Phyllonotus) itnperialis

var. a = Murex (Phyllonotus) niargoritensis Abbott (1958, p. 61,

pi. 1 n and o) . See also Keen, Nautilus, vol. 73, No. 3, p. 105, 1960.

Murex (Phyllonotus) cf. pomum Gmelin

Two fragmentary specimens from the base of the Melajo Clay
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and one shell from Matura suggest M. j)()inuni. The larger specimen

from the Melajo Clay is 93 mm high, and is encrusted by oysters and

vermetids. It has 4i/{, varices, whereas the Matura shell has only

three. They both have only one axially elongated node between

tlie \arices.

M. pomiun has been recorded from middle Miocene to Recent

(see Weisbord, 1962, p. 288).

Occurrence. — Melajo River area: USGS 18634. Matura Bay:

RR 230.

Subgenus CHICOREUS Montfort

Nfoiitlort, 1810, Conchyliologie systematique, vol. 2, p. 611.

Type species (by monotypy) , Chicoreus ramosxis Montfort (=
Murex brevijrons Lamarck) .

Murex (Chicoreus) cf. brevifrons Lamarck PL 49, fig. 7

One immature shell from the base of the Melajo Clay and

several, mostly fragmentary specimens from the Courbaril beds, are

too incomplete or worn for positive identification. Most of the

spines are broken or strongly worn which makes the recognition

of the subtle differences between M. brevifrons and the Miocene

M. cornurectus Guppy (1876, p. 521, pi. 28, fig. 4) from the Do-

minican Republic as indicated by Yokes (1965, p. 193) impossible.

Yokes (1965) accepted Pliocene records of M. brevifrons but

rejected Miocene ones, whereas Woodring (1959, p. 216) synony-

mized M. cornurectus and M. vejiezuelanus F. Hodson [in Hodson

and Hodson, 1931a, p. 37, pi. 18, fig. 1, pi. 19, figs. 1, 3) from the

middle Miocene of Falcon, Yenezuela, with M. brevifrons.

Occurrence. — MtW]o River area: USGS 18634. Point Cour-

baril: K 12255, USGS 10991, USGS 20432a, USGS 21778.

Genus EUPLEURA H. and A. Adams

H. and A. Adams, 1853, The Genera of Recent Mollusca, vol. 1, p. 107.

Type species (by subsequent designation. Baker, 1895, Chicago

Acad. Sci., Bull., \ol. 2, p. 176) , RaneUn caudata Say.

Eupleura lehneri, n. sp. PI. 50, figs. 1-4

Of small to medium size. Protoconch consists of two smooth

whorls; initial whorl small. Postnuclear whorls numbering up to

seven. Early sculpture consists of two spirals and numerous axials

(about 14 on first sculptined whorl) . The upper spiral forms a
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prominent shoulder on the first sciilptined whorl already. Number
of axials decreases rapidly on later whorls, but they become more

and more lamellar. First varix usually appears on the penultimate

whorl only. Later varices are almost directly opposite the earlier

ones. Intervarical axials three but reduced to broad nodes on the

shoulder or even become obsolete. Body whorl moderately in-

flated. Last varix with six spines which are grooved anteriorly.

The uppermost one is larger than the others and is pointing steeply

upwards. Body whorl with spirals corresponding to the spines.

Outer lip with denticles corresponding to the interspaces of the

spines. Inner lip smooth. Aperture subtriangular, most acute angle

pointing toward base. Siphonal canal moderately long, straight,

not bent backward.

Holotype. - USNM 645346.

Dimensions of holotype. — Height 27 mm, diameter (including

spines) 19.6 mm.
Type locality. -Mel^io River area: USGS 21178.

E. lehneri occins in the Melajo Clay and is represented by five

adidt specimens and numerous fragments and immature specimens.

E. lelnieri is closely related to the Recent Eastern Pacific E.

nuiricifonuis (Broderip) (iti Broderip and G. B. Sowerby 1, 1832-

1833, p. 179, 1833; Hertlein and Strong, 1955, p. 258) which has

also been reported from the Pliocene of western Ecuador by Pilsbry

and Olsson (1941, p. 37) . The ninnerous Recent shells of E. muri-

ciforniis at hand are consistently larger and more slender than

E. lehneri. They have a higher spire, their uppermost sj^ine on

the last varix is less steep, and their siphonal canal is slightly bent

backward, whereas in E. lehneri it is straight.

The single specimen from the middle Miocene Angostura

Formation of western Ecuador described by Olsson (1964, p. 139,

pi. 29, fig. 9) as E. thonipsoni AN'oodring subspecies has about the

same dimensions as E. lehneri. Its siphonal canal is slightly bent

backward, and there are four nodes on the shoulder between the

last two varices.

E. thompsoni ^Voodring (1959, p. 218, pi. 36, figs. 6-9), from

the middle Miocene Gatmi Formation of the Panama Canal Zone,

is a considerably larger species with more inflated whorls. It has

a larger apical angle and much less projecting \'arices than E.
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h'Jnicri. E. kugleri Jung (I9(i5, p. 524, pi. 70, figs. 34')) from the

middle Miocene of the Paraguani Peninsula, Venezuela, has also

much less prominent varices but more spines on the last varix.

Occurrence. -Eh 1810, Hutch 47, Hutch 51, K 9903, PJ 285,

USGS 18399, USGS 21178.

Genus TYPHIS Montfort

Montfort, 1810, Conchyliologic systcmatique, vol. 2, p. 615.

Type species (by original designation) , Purpura tubifer

Bruguiere.

Subgenus TYPHINELLUS Jousseaume

Jousseaume, 1880, Le Naturalistc, deuxieme annce, vol. 1, No. 42, p. 335.

Type species (by original designation) , Typhis sowerhiyi

Broderip (rrr Typhis sowerbyii Broderip) .

Typhis (Typhinellus) cf. quadratus Hinds PI. 50, figs. 5, 6

?1867. Typhis alatiis Sowerbv, Guppv, Proc. Sci. .\ssoc. Trinidad, pt. 3, p. 157;

reprint, Harris, 1921, Bull. Amcr. Paleont., vol. 8, No. 35, p. 36.

?1874. Typhis alatus Sowerbv, Guppv, Geol. Mag., new ser., decade 2, vol. 1,

p! 438.

Six strongly worn specimens from Matura are at hand. Most of

them are fragmentary and immature. There are four tubes per

whorl, situated a little closer to the preceding varix. Last varix

narrower above aperture. No spiral sculpture present (due to

washing ?) .

T. quadratus Hinds (Zool. Soc. London, Proc, pt. 11, p. 18,

1843) from the Recent fauna of the tropical Eastern Pacific has

been assigned to the subgenus Typhina by Keen, 1944 (p. 55) but

to Typhinellus by Keen, 1958 (p. 367) . The collections of the U. S.

National Museum contain only five worn specimens of T. quad-

ratus from Venado Beach, Panama Canal Zone. They are some-

what larger than the largest Matura shell, and the tubes of the

latest whorls are closer to the preceding varix than it is the case

in the Matura specimens. On earlier whorls, however, the tubes are

midway between the varices like on earlier whorls of Matura speci-

mens.

Occurrejice.-]^ 67, PJ 302, USGS 19860.

Typhis (subgenus ?) species

A single specimen from the Melajo Clay measuring 14.6 mm in

height is too incomplete and worn to point out specific affinities.
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It has four tubes per whorl which are situated somewhat closer to

the preceding varix. It probably belongs to Typhinellus and may
represent the same species as the shells from Matura.

Occurrence. - USGS 21 178.

Genus CALOTROPHON Hertlein and Strong

Hertlein and Strong, 1951, New York Zool. Soc, Zoologica, vol. 36, pt. 2, p.
87.

Type species (by original designation) , Calotrophon hristolae

Hertlein and Strong.

Calotrophon (?) hutchisoni, n. sp. PI. 50, figs. 7-9

Shell small, solid. Protoconch consists of li/^ whorls, its last

part with a basal angulation. Postnuclear whorls a little more than

five. Scupture starting abruptly, consists of nine axials on early

whorls, but of seven on late whorls. Axials usually with a short

vaulted spine on the shoulder of the whorls. There are two to four

weak spirals above the shoulder, and two stronger ones below.

Axials not jjersistent from suture to suture. Body whorl with

numerous spirals below the shoulder; its axials usually reaching

down to the prominent siphonal fasciole. Outer lip lirate within, its

edge crenulated. Callus of inner lip prominent, with foiu' elongate

denticles near the base. Anterior canal short, slightly recurved.

Holotype. - USNM 645494.

Dimensions of holotype. — Height 16.6 mm, diameter 9.4 mm.
Type locality. -Me\R]o River area: USGS 21178.

This species occurs in the Melajo Clay and is represented by

numerous specimens. The hollow, short spines on the shoulder are

not always ])resent. Single individuals may have spines in certain

stages, but none in others. The strength of the axials below the

shoulder of the body whorl is variable also.

The Recent C. hristolae Hertlein and Strong [1940-1951

(1951), p. 87, pi. 2, fig. 2] from the Gulf of California, the type

species of the genus, is larger, has a higher spire, and it lacks the

denticles near the base of its inner lip. Keen (1958, p. 364) treated

Calotrophon as a subgenus of Trophon.

A Western Atlantic species similar to C. hristolae is Urosalpinx

jloridana Conrad (1869, p. 106, pi. 12, fig. 4), for which Olsson

and Harbison (1953, p. 254) erected the subgenus Pseiidosalpinx.
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U. floyidaua is said to be ihe same as Murex oslrcarum Conrad

(1846, p. 25) (see also Robertson, 1957, p. 8)

.

Occurrence. -Umch 47, K 9797. KR 11862, PJ 285, USGS
18399, USGS 21178.

Genus RISOMUREX Olsson and McGinty

Olsson and McGinty. 1958, Bull. Amcr. Paleont., vol. 39, No. 177, p. 40.

Type species (by original designation) , Ejigina scJirammi

Crosse.

Risomurex galbensis, n. sp. PI. 50, figs. 10-13

Small, stout. Protoconch consists of a little less than li/^ smooth

whorls. It is strongly keeled and flattened above forming a de-

jDression at the apex. Postnuclear whorls about five. Early sculptm^e

consists of axials (about 10 on first sculptured whorl) and two

spirals form beads at the intersections. On subsequent whorls the

axials become much stronger, and the upper spiral forms a shoidder

with acute nodes, where the axials cross. On the second or thiid

sculptured whorl another spiral appears close to the lower suture

which is noded as well. Spaces between spirals ornamented by

several fine spirals. Body whorl with six to seven noded spirals and

eight axials, the last ones being varix-like. Unworn specimens show

undulating, somewhat lamellar growth lines. Outer lip thick, with

five denticles on inner surface. Inner lip with two inconspicuous

lirae on lower part. Anterior canal short. Siphonal fasciole incon-

spicuous.

Holotype. -USNM 645367.

Dimensions of holotype. — Height 13.8 mm, diameter 7.7 mm.
Type locality. -Foini Courbaril: USGS 10991.

This species occms in the Courbaril beds and is represented by

about 50 specimens. Many of them are immature or strongly worn.

The type species of Risomurex, the Recent R. schrammi

(Crosse) (1863, p. 82, pi. 1, fig. 7) from Guadeloupe, has about the

same apical angle as R. galbensis but has heavier nodes and more

spirals on the body whorl. Its protoconch has been figured by Olsson

and McGinty (1958, pi. 2, fig. 2). The axials on the first sculp-

tured whorl are much less prominent than in R. galbensis. R. roseus

(Reeve) (Conch. Icon., vol. 3, Ricinula, pi. 6, fig. 46, 1856) has

similar early stages and lamellar growth lines like R. galbensis but
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differs in having heavier and more crowded nodes. R. miiricoides

(C. B. Adams) (1845, p. 3; Clench and Turner, 1950, p. 313, pi.

39, fig. 9) , originally described from Jamaica, is a more slender

species with more spirals on the body whorl. Tritonalia (Ochiebrma)

caribbaea Bartsch and Rehder (1939, p. 7, pi. 1, fig. 1) is con-

sidered a synonym of R. muricoides by Olsson and McGinty (1958,

p. 41).

Muricidea striata Gabb (1873b, p. 203; Pilsbry, 1922, p. 354,

pi. 28, fig. 7) from the Miocene of the Dominican Republic some-

what resembles R. galbensis. The outer lip of the type is not

thickened (immature ?) , and the protoconch is unknown. No
topotypes are available.

Occurrence. -K 1429, K 8399, RR 120, PJ 212, USGS 10991,

USGS 21778.

Family THAIDIDAE

Genus THAIS Roding

Roding% 1798, in Museum Boltenianiiin, p. 54.

Type species (by subsequent designation, Stewart, 1927, Acad.

Nat. Sci. Philadelphia, Proc, vol. 78, p. 386) , Thais lena Roding

(= Murex fitctis Gmelin = Murex ncritoidcus Linne = Nerita

nodosa Linne)

.

Subgenus STRAMONITA Schumacher

Schumacher, 1817, Essai d'uii noiiveau systeme des habitations des vers

testaces, p. 226.

Type species (by subsequent designation, Gray, 1847, Zool. Soc.

London, Proc, pt. 15, p. 138), Buccinmn Juunnostoina Linne.

Thais (Stramonita) cf. haemostoma (Linne)

?1912. Purpura sp. indet., Maury, Acad. Nat. Sci. Philadelphia, Jour., 2d ser.,

vol. 15, p. 82, pi. 12, fig. 4.

A few shells from the Courbaril beds and one specimen from

Matura are identified as T. cf. haemostoma. They are all immature.

As pointed out by Clench (1947, p. 73, pi. 36, figs. 1-6) T. haemos-

toma is a strongly variable species. Even the immature Courbaril

specimens show considerable variation as to sculpture and shape.

The fragment described and illustrated by Maury as Purpura

sp. indet. has been collected from a locality just south of the Pitch

Lake, Trinidad, which is thought to be about the stratigraphic

equivalent of the Courbaril beds.



Trimdad Miocene-Pliocene Mollusks: Jung 497

T. hatnnostonia has been reported from the Pliocene o[ Vene-

zuela by Weisbord (1962, p. 300, pi. 27, figs. 3, 4)

.

Occurrence. -Yoinl Courbaril: RR 120, USGS 10991, USGS
20432a, USGS 20434, USGS 21778. Matura Bay: USGS 19860.

Thais (Stramonita) species A PL 51, figs. 5, 6

Of small to medium size. Spire high. Protoconch with about

2^2 smooth, inflated whorls. Postnuclear whorls 4 to 41/,. Early

sculpture consists of numerous axials and about six spirals. The third

spiral from the lower suture forms a shoulder. On subsequent

whorls the shoulder becomes nodose, and the spiral next to the

lower suture more prominent. Additional spirals are intercalated,

and the axial scidpture disappears except for the slightly lamellar

growth lines. Body whorl with seven projecting nodes on shoulder,

and a similar, but less prominent, noded spiral below. Surface of

body whorl covered by closely spaced, fine spirals of variable

strength. Inner surface of outer lip with conspicuous lirations. Colu-

mella smooth. Anterior canal short. Siphonal fasciole inconspicuous.

This form is represented by three specimens from the base of

the Melajo Clay. Only the figured one is complete.

This species is allied to the Recent Caribbean T. rustica

(Lamarck) (see Clench, 1947, p. 80, pi. 39, figs. 4-6, 8, 10) . Al-

though T. rustica is variable as to height of spire and strength of

sculpture, the Melajo specimens differ in having fewer and much
more prominent nodes on the body whorl. The spire of T. rustica

usually is shorter.

Occurrence. -V^GS 18411, USGS 18634.

Genus CYMIA Morch

IVIorch, 1861, Malakozoologische Blatter, vol. 7, p. 98 (substitute name for

Ciima Swainson).

Type species (by monotyp)) , Cunui sulcata S^vainson (r=

Buccinutn tectum Wood) .

Cymia brightoniana Maury PI. 51, figs. 1-4

1912. Cyii}ia woodii Gabb, Mauiv, Acad. Nat. Sci. Philadelphia, Jour., 2d scr.,

vol. 15, p. 82, pi. 11, figs. 9, 10.

1925. Cymia brightoniana Maury, Bull. Amer. I'aleont., vol. 10, No. 42, p. 215.

Moderately large to large, solid. Spire high. Protoconch con-

sists of a little more than one whorl. Postnuclear whorls about six.
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Early sculpture of numerous axials and three spirals, the lowest

one forming a keel. On subsequent whorls the axials disappear, and

additional spirals are intercalated. On the lowest spiral spirally

elongated, projecting nodes are developed. Growth lines slightly

lamellar, well visible on spirals. Body whorl covered by numerous

closely set spirals of variable strength. Anal notch inconspicuous,

anal ridge prominent. Coliunellar fold strong. Inner surface of outer

lip with long, spiral ridges. Siphonal canal short. Siphonal fasciole

prominent, lamellar.

Holotype. — Cornell University, Paleont. Museum, Ithaca, N.Y.,

No. 33609.

Type locality. — Along shore, 700 feet east of Brighton pier,

near Pitch Lake, Trinidad.

This species is abimdant in the Coinbaril beds but well-

preserved specimens are rare. The holotype has a second spiral with

nodes below the angulation of the body whorl. This feature is not

observed on specimens of later collections.

An immature, badly preserved specimen from the Melajo Clay

(USGS locality 21178) is identified as Cymia species.

C. hrightoniajia is most closely related to the Recent Eastern

Pacific C. tecta (Wood) (Supplement to the Index Testaceologicus,

p. 12, pi. 4, fig. 13, 1828) which ranges from El Salvador to Ecuador.

The apical angle of both species is variable to some degree. Their

anal notch is inconspicuous. C. tecta differs in ha\ ing fewer spirals

with deeply incised interspaces.

The Caribbean Miocene species of Cymia have been discussed

by Woodring (1959, pp. 223, 224). C. hrightoniana and C. tecta

have a much shallower anal notch than most of these species. As

stated by Woodring C. briglttoniaiia is the youngest species of the

genus in the Caribbean region.

Occurrence. -Y. 12255, PJ 212, USGS 10991, USGS 20432,

USGS 20432a, USGS 21778.

Distribution. — Known from type area only.

Family COLUMBELLIDAE

Genus PARAMETARIA Dall

Dall, 1916, Nautilus, vol. 30, No. 3, p. 25. Substitute name for Mcta Reeve
(.^pril 1859, Conch. Icon., vol. 11, Colitmbella, pi. 32, under remarks for

C. picata Swainson) which is a genus without species and preoccupied
by Meta Koch, 1835.
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Type species of Meta Reeve (by subsequent designation, Reeve,

May 1859, Conch. Icon., vol, 11, Meta, pi. 1, under discussion of

Meta ox'uloides), Conns dupontiae Kiener.

Compare also Grant and Gale (1931, p. 680) . Reeve's emenda-

tion of Conns "diipontii" Kiener to dupontiae is correct, because

the species was named for Mrs. Dupont.

Parametaria prototypus (Guppy) PI. 51, figs. 7-9; PI. 52, figs. 1-2

1867. Coiius proloxpus Guppy, Pioc. Sci. .Assoc. Trinidad, pt. 3, p. 171; reprint,

Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, p. 50.

1874. Conus prototypus Guppy, Guppv, Geol. Mag., new ser., decade 2, vol 1,

pp. 409, 440, pi. 17, fig. 9, pi. 18, fig. 1.

1942. Pyrene (Eupyrene) ? schideri Rutsch, Verb. Naturf. Ges. Basel, vol. 54,

p. 148, pi. 5, figs. 5a, 5b.

Of medium size, stout. Spire high. Protoconch consists of

about two volutions which are not well distinguishable from sub-

sequent whorls. Postnuclear whorls about six. The first postnuclear

whorls are smooth and small. Subsequently the apical angle enlarges

considerably, and the whorls become shouldered. Above the should-

er there may be a narrow, concave, spiral band not reaching the

upper suture. Growth lines opisthocyrt above shoulder, almost

orthocline below. Body whorl smooth and inflated above, con-

stricted and sculptured by some spirals below. Last part of suture

slightly ascending toward apex. Aperture long. Inner lip with thin

callus which reaches down to the base of the columella. Lower part

of inner lip with a few oblique, short denticles. Outer lip thin,

smooth within. Anterior canal short, bordered by an inconspicuous

ridge.

Holotype. - USNM 1 15593.

Ditncnsions of holotype. — Height 12.2 mm, greatest diameter

7.8 mm.
Type locality. — Guppy^s Savanetta (Caroni Series), which is a

locality near Savaneta River roughly corresponding to the locality

Brechin Castle Estate referred to by Rutsch (1942, p. 105, fig. 1)

.

Guppy based his species on a single, immature shell. Later

collections contain several adult specimens from the type area. The
holotype of Rutsch's Pyrene schideri was collected at Springvale

Qtiarry. P. prototypus is represented from the base of the Melajo

Clay by one immature and one adult shell. The outer lij) of the

latter is broken.
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The generic assignment of this species is based on the variability

of the type species of Parametaria, the Recent Eastern Pacific P.

diipotitiac (Kiener) (Species general et Iconographie des coquilles

vivantes, Conns, pi. 61, fig. 2, 1846; p. 273, 1849-50. For dates see

Sherborn and Woodward, 1901, Malac. Soc. London, Proc, vol. 4,

pp. 216-219) . The collections of the U.S. National Museum contain

a fairly good representation of P. dupontine which shows that the

height of the spire is strongly variable. The shoulder, which mostly

is visible on the body whorl only, may be angulated or rounded.

Denticles on the inner surface of the outer lip may be strongly

developed, weak, or absent even in adult specimens.

P. prototypus is more loosely coiled than P. dnpontiae, and its

shoulder is never so strongly angidated. Meta perplexabilis Maury

(1917, p. 94, pi. 15, figs. 4, 5) , from the middle Miocene Cercado

Formation of the Dominican Republic, is smaller, more slender,

and has denticles on the inner sinface of the outer lip. It probably

is not a Parametaria.

Occurrence. — USGS 18634.

Distribution. — Savaneta Glauconitic Sandstone Member and
Melajo Clay Member, both of Springvale Fm., Trinidad.

Parametaria rutschi, n. sp. PL 52, figs. 3-6

Of medium size, coniform. Spire low. Protoconch consists of

a little more than one whorl but is not well separable from later

whorls. Postnuclear whorls numbering up to 7i/4. Spire whorls

tightly coiled, smooth except for opisthocyrt growth lines. Body
whorl with angulated shoidder, slightly inflated above, constricted

below. Lower part of body whorl sculptured by numerous spirals.

Aperture long and narrow. Suture near aperture ascending over

the shoulder of penultimate whorl. Outer lip strongly thickened,

with numerous denticles within. Inner lip with a thin callus. There

is a spiral ridge on the lower part of the columella which is not

visible in complete specimens.

Ho/oi))/?c. — Natural History Museum Basel, No. H 15171.

Dimensions of holotype. — Height 22.2 mm, diameter 15.0 mm.
Type locality. - Matura Bay: RR 230.

This species is based on foiu' specimens from Matina. Already

Rutsch (private report, 1942) considered them to represent a new
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species. P. rut.sc/u differs from P. prototypus in having a tightly

coiled, lower spire, and in having more spirals on the body whorl.

The outer lip ascends over the shoulder of the penultimate whorl

which is not the case in P. prototypus.

P. rutschi is most closely allied to the Recent Eastern Pacific

P. dupontiac (Kiener) (for references see under P. prototypus) .

They ha\'e about the same dimensions. But P. rutschi has a thicker

outer lip with stronger denticles within. There are less spirals on

the body whorl of P. dupontiac, and they are more restricted to the

base. P. islahispaniolae (Maury) (1917, p. 93, pi. 15, fig. 3) from

the middle Miocene Cercado Formation of the Dominican Repub-

lic is considerably smaller and more slender. Its first three post-

nuclear whorls have axially elongated nodes near the lower sutme.

P. rutschi is the youngest species of the genus in the Caribbean.

Paramctaria survived to the Recent fauna in the Eastern Pacific,

where it is represented by two species.

Occurrence. — RR 230.

Genus ANACHIS H. and A. Adams

H. and A. Adams, 1853, The Genera of Recent Mollusca, vol. 1, p. 184.

Type species (by subsequent designation, Tate, 1870, in: Ap-

pendix to S. P. Woodwards A manual of the Mollusca, 2d edition,

p. 13), ColumbcUa scalarina G. B. Sowerby I.

Subgenus ANACHIS s. str.

Anachis (Anachis) asphaltoda (Maury) PI. 52, figs. 7-10

1912. ColumbeUa asphaltoda Maury, Acad. Nat. Sci. Philadelphia, Jour., ser.

2, vol. 15, p. 81, pi. 12, fig. 2.

1925. ColumbeUa asplialtoda Maurv, Maurv, Bull. Amer. Palcont., vol. 10,

No. 42, p. 211.

Of medium size, stout, ^\llorls flat-sided. Protoconch consist;>

of about three whorls. Postnuclear whorls about seven. Early scidp-

tiue with numerous axials and one spiral on the upper half of the

whorl which forms beads at the intersections. Subsequently this

spiral gradually disappears and a few (six to eight) fine spiral

grooves appear which cross the axials. Axials near outer lip not

reaching the base. Outer lip moderately thick, with a few denti-

cles w^ithin, the uppermost one larger than the others. Inner lip

with a moderately thick callus and a few small denticles near base.

Anterior canal short.
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Type. — The syntype figured in this paper (Cornell University,

Paleont. Museum, Ithaca, N. Y., No. 33511) does not correspond to

Maury's figured specimen.

Type locality. — Along shore, 700 feet east of Brighton pier,

near Pitch Lake, Trinidad.

The syntype of A. asphaltoda figured in this paper is a worn,

incomplete specimen. In later collections this species is repre-

sented by more than 50 specimens. They do not grow larger than

18 mm. A single, worn, incomplete shell from Matura is somewhat

larger.

A. asphaltoda is most closely related to the Recent Eastern

Pacific A. varia (G. B. Sowerby I) (1832, p. 116). Both species

have the same stoutness and agree even in details of their sculpture.

However, A. varia is larger, has more inflated whorls, and its axials

tend to be sinuous on late whorls. A. varia has been cited by Gabb
(1881b, p. 355) from the Pliocene of Costa Rica. The type species

of Anachis, the Recent Eastern Pacific A. scalarina (G. B. Sowerby

I) (1832, p. 116) is easily distinguished from A. asphaltoda by its

shouldered whorls.

A. dalli Olsson (1964, p. 150, pi. 28, fig. 4), from the late

Miocene to early Pliocene Esmeraldas Formation of Ecuador, is a

more slender species with less pronounced axials and a higher

aperture.

Occurrence. -Voim Courbaril: K 1429, K 12255, PJ 212, USGS
10991, USGS 20432, USGS 20433, USGS 20434, USGS 21778.

Matura Bay: USGS 19860.

Distrib^ition. — Cox\rh;x\'\\ beds of Upper Morne I'Enfer Fm.,

Matura shell bed (rare)

.

Anachis (Anachis) species

A single, incomplete specimen (height 15.1 mm) from Matura

is characterized by its strong axials which number 14 on the body

whorl. Protoconch consists of about U/o whorls. Postnuclear whorls

five. Spire whorls strongly w^orn but apparently with a spiral near

the upper suture producing small nodes at the intersections. Other-

wise the spiral scidpture seems to be restricted to a few spirals near

the base. Outer lip partly broken, but on its lower part a few denti-

cles are visible. Anterior canal short but deeply notched. The axials

are straight on early w4iorls but slightly sinuous on the body whorl.
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This form is more slender and has stronger axials than A.

asphaltoda. It has some resemblance to the Recent A. fiisidens

(Ball) (1908, p. 309, pi. 11, fig. 13) which had been dredged near

the Galapagos Islands from 300 fms. They have the same dimensions

and stoutness.

Occurrence. - RR 230.

Subgenus COSTOANACHIS Sacco

Sacco, 1890, I molluschi dei teiieni terziaiii del Piemonte e della Ligiiria,

pt. 6, p. 57.

Type species (by subsequent designation. Pace, 1902, Malac.

Soc. London, Proc, vol. 5, p. 43) , Columbella (Anachis) iurrita

Sacco.

Anachis (Costoanachis) obesa (C. B. Adams) PI. 52, fig. 11

1845. Buccinum obesum C. B. Adams, Boston Soc. Nat. Hist., Proc, vol. 2,

p. 2.

1912. Columbella labreana Maury, Acad. Nat. Sci. Philadelphia, Jour., ser. 2,

vol. 15, p. 80, pi. 12, fig. 1.

1925. Columbella (Anachis) labreana Maurv, Maurv, Bull. Amer. Paleont.,

vol. 10, No. 42, p. 211.

1948. Anachis (Costoanachis) obesa (C. B. Adams), Gardner, U. S. Geo!. Sur.,

Prof. Paper 199-B, p. 229, pi. 30, fig. 26.

1950. Buccinum obesum C. B. Adams, Clench and Turner, Occas. Papers on
Mollusks, vol. 1, No. 15, p. 319. pi. 32, fig. 11.

1953. Anachis (Costoanachis) obesa (C. B. Adams), Olsson and Harbison, Acad.

Nat. Sci. Philadelphia, Mon. No. 8, p. 232, pi. 38, fig. 11.

1962. Anachis (Costoanachis) obesa (C. B. Adams), Weisbord, Bull. Amer.
Paleont., vol. 42, No. 193, p. 310, pi. 27, figs. 18-23. For further citations

see this publication.

Lectotype. — Museum of Comparative Zoology, Cambridge,

Mass., No. 156016.

Type locality. — Jamaica (Recent)

.

This common Recent Caribbean species is abundant in the

Melajo Clay and at Matura but less so in the Courbaril beds. The

type specimen of Maury's ColuinbeUa labreana is lost. The Cour-

baril specimens of the present collection are virtual topotypes of

C. labreana.

The Recent A. obesa ranges from the Chesapeake Bay through

the West Indies as far south as Argentina. It is a highly variable

species as to apical angle (stoutness) and strength of sculpture. The

variability does not only depend on geograj:)hical occiurence; it can

be observed in single lots to some degree. The same is true for the

lots from Matura and the Melajo Clay.
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Occurrence. -Melaio River area: EL 1810, KR 11862, PJ 285,

USGS 18399, USGS 21178. Point Courbaril: PJ 212, USGS 10991.

Matiira Bay: K 10924, JS 67, RR 230, PJ 302, USGS 18204, USGS
19860.

Distribution. — Miocene to Recent (see Weisbord, 1962, p.

313).

Anachis (Costoanachis) fraudans, n. sp. PI. 53, figs. 1-5

Of medium size, slender. Protoconch consists of almost four

smooth whorls; but not well sejiarated from postnuclear whorls.

Postnuclear whorls six. Axial sculpture moderately strong to ab-

sent. Axials slightly opisthocyrt. There is an obsolete subsutural

spiral producing small nodes on moderately sized axials. A spiral

groove rims along the lower sutme. Outer lij) moderately thickened,

denticulated within. Callus of inner lip well developed, with fine

denticles. Pillar sculptured by numerous spirals, the upper ones

more closely spaced.

Holotype. - USNM 645502.

Dimensions of Jiolo type. — Height 12.1 mm, diameter 4.2 mm.
Type locality. -MeW]o River area: USGS 21178.

This species is based on four specimens from the Melajo Clay.

They are constant as to apical angle, but their axial scidptme is

strongly variable. The holotype has weak axials. They start on the

third jiostnuclear whorl and persist for a little less than one whorl;

for about half a whorl they are absent, but appear again. One of

the paratypes has fairly strong axials which start on the third post-

nuclear whorl and persist to the body whorl. This shell has a well-

developed subsutural spiral, and the spiral groove near the lower

suture cuts through the axials. On the other hand another paratype

^vith five postnuclear whorls lacks the axial sculptme almost en-

tirely.

A similarly \ariable axial scidpture has been described for

A. mira (Dall) {in Guppy and Ball, 1896, p. 312, pi. 29, fig. 7) by

AVoodring (1964, p. 248, pi. 39, figs. 13-18). A. mira occurs in the

middle and late Miocene Gatun Formation of the Panama Canal

Zone, and in the middle Miocene of Costa Rica. A. fraudans is never

so stout as some specimens of A. mira, its spiral groove near the

lower suture is more conspicuous, and it is larger on an average.

Occurrence. -\L^ 11862, PJ 285, USGS 21178.
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Genus ZANASSARINA Pilsbry anl Lowe

Filsbiy and Lowe, 1932. Acad. Nat. Sci. I'liiladcli^hia. I'loc. xol. 84, p. 75.

Type species (by original designation) , Na.s.sariiia (Zanassarinn)

poecila Pilsbry and Lowe.

Zanassarina species PI. 53, figs. 6, 7

Small, slender. Protoconch Avith three conical, smooth whorls.

Postnuclear whorls 4i/4. Sculptme consists of axials and three some-

what narrower spirals producing a reticulate sculptme. Axials more

widely spaced than spirals. Interspaces deep, pitlike. Intersections

with nodes. Body whorl with eight spirals and a smaller, sub-

sutural spiral which appears on the penultimate whorl already.

Outer lip thickened, with three denticles within. Anal sinus shallow.

Inner lip with a prominent callus, smooth. Anterior canal short.

This form is represented by two specimens from Matura. They

have some resemblance with Z. habra Woodring (1964, p. 250, pi.

39, figs. 9, 10) from the middle Miocene Gatun Formation of the

Panama Canal Zone. Z. habra is somewhat larger, its whorls are

higher, and its axials stronger. The form from the Bowden Forma-

tion of Jamaica described by Woodring (1928, p. 280, pi. 16, fig.

20) as Nassarina species has even stronger axials than Z. habra.

Occurrence. -]S 67, USGS 18204.

Genus AESOPUS Gould

Gould, 1860, Boston Soc. Nat. Hist., Pioc, vol. 7, p. 383.

Type species (by monotypy) , Aesopus japouicus Goidd.

Aesopus peculiaris (Guppy) PI. 53, figs. 8-10

1867. Coliimbella peculiaris Guppy, Proc. Sci. Assoc. Trinidad, pt. 3, pp. 158,

171; reprint, Harris, 1921, Bull. .Amer. Paleont., vol. 8, No. 35, pp. 37, 50.

1874. Coiumbella peculiaris Guppy, Ciiippv, Geol. Mag., new ser., decade 2,

vol. 1. pp. 411, 439, pi. 18. fig. 20.

1896. Aesopus peculiaris (Guppy), Dall, //( Ciuppy and Dall, U. S. Nat. Mus.,

Proc, vol. 19, No. 1110, p'. 328.

1916. Aesopus myrmecoon Dall, Nautilus, vol. 30, No. 3, p. 27.

1919. Aesopus sanctus Dall, Biol. Soc. Washington, Proc, vol. 32, p. 250.

1927. Aesopus sanctus Dall, Oldrovd, Stanford Univ. Publ., Geol. Sci., vol. 2,

pt. 1, p. 279.

1938. Aesopus sanctus Dall, Baker. Hanna, and Strong, Calif. .\cad. Sci., Proc,
4th ser., vol. 23, No. 16, p. 252, pi. 24, fig. 7.

Small, solid. Protoconch with a little less than two smooth

volutions; initial whorl large. Postnuclear whorls about 4i/^, slightly



506 Bulletin 247

inflated. Sculpture consists of numerous, fine, closely spaced spirals.

Near the upper suture the whorls are slightly concave, and one

spiral may be somewhat more prominent or one interspace wider

than the others. Interspaces with microscopical, axial striation.

Suture distinct, sloping more steeply on penultimate and body

whorls. Aperture low. Outer lip not thickened, with a few weak

denticles at some distance from the margin. Inner lip with a thin

callus. Siphonal fasciole slightly bulging. Anterior canal short,

somewhat twisted to the left.

Lectotype. (herewith selected). — IJSNM 115520.

Dimensions of lectotype. — Height 5.0 mm, diameter 1.8 mm.
Type locality. — Matura, Trinidad.

The type lot of A. pecnliaris consists of four specimens which

had been glued to a card. In later collections the species is repre-

sented by 15 specimens.

The type specimen of the Recent A. myrmecoon (USNM
105498) has been collected at Point Abreojos, Lower California. It

seems to be an immature specimen with 3i/^ postnuclear whorls.

The type specimen of A. sanctus (USNM 308958) from Todos

Santos Bay, near San Diego, California, as well as several topotypes,

are at hand. They are slightly worn but show the axial striation be-

tween the spirals. The spirals tend to be a little narrower, but other-

wise A. sanctus is indistinguishable from A. pecnliaris.

Tryon (Manual of Conchology, vol. 5, p. 179, pi. 58, fig. 48,

1883) described Columhella (Seniinelia) stcarnsii from Tampa
Bay, West Florida (see also Ball, 1889a, p. 194, pi. 29, fig. 5) . Ball

[1890-1903 (1890), p. 138] cited A. slearnsii (Tryon) from the

PHocene of Florida, and Gardner [1943-1948 (1948), p. 232, pi.

30, fig. 19] from the Pliocene of North Carolina, South Carolina,

and Florida. A. stcarnsii is somewhat variable as to inflation of the

sculptured whorls. It differs from A. pecnliaris only by its slightly

larger and more inflated nuclear whorls. But even this difference

does not seem to be constant. A. stcarnsii should possibly be

synonymized with A. pecnliaris as well.

The Recent A. chrysalloiclcus (Carpenter) (see Palmer, 1958,

p. 213, pi. 23, figs. 18-20) from Southern California is about twice

as large as A. pecnliaris.

Occurre}2ce.-KR 230, PJ 302, USGS 19860.
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Distributiou. — Matura shell bed, Trinidad. Recent, Southern

C^alifornia to Gulf of California.

Aesopus aff. metcalfei (Reeve) PI. 53, fig. 11

Of medium size, slender. Protoconch with about 11/4 smooth

volutions; initial whorl large. Postnuclear whorls almost six. Sculp-

ture consists of obsolete axials on early whorls and minute spirals.

Aperature low. Outer lip thin, with a few denticles at a distance

from the margin. Inner lip with a conspicuous callus. Anterior

canal short, deeply notched.

This form is represented by three specimens from Matura.

They are worn and their axials hardly recognizable. They differ

from the Recent West Atlantic A. metcalfei (Reeve) (Conch. Icon.,

vol. 12, Terebra, pi. 26, species 139, 1860) in having faint spiral

sculpture. Unworn specimens of A. metcalfei have stronger axial

sculpture and are somewhat larger. Both forms have denticles on

the outer lip.

Occurrence. -]S 67, RR 230.

Genus STROMBINA Morch

Morch, 1852, Catalogus conchyliorum . . . Comes de Yoldi, pt. 1, p. 85.

Type species (by subsequent designation, Cossmann, 1901,

Essais de paleoconchologie comparee, pt. 4, p. 241) , Columbella

lanceolata G. B. Sowerby I (for the substitute name Strombocoluin-

biis)

.

Strombina (subgenus ?) melajoensis, n. sp. PI. 53, figs. 12, 13

Of medium size, slender. Spire high. Protoconch with three

smooth volutions. Postnuclear whorls about eight, smooth except for

minute spiral striae near the upper suture on the first three to

four postnuclear whorls. Spire whorls flat to slightly convex, not

shouldered. Body whorl stout, flattened in front, with a dorsal

hump. Aperture low. Outer lip thickened, with about six denticles

on inner surface. Posterior canal moderately prominent, bordered

to the left by a callous ridge. Callus of inner lip prominent and

detached from pillar on lower part, carrying a few denticles. An-

terior canal short, deeply notched. Pillar sculptined by a fe^v

spirals.

Holotype. - USNM 645493.

Dimensions of holotype. — Height 16.9 mm, diameter 7.1 mm.
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Type locality. -MeWp River area: USGS 18634.

This species is based on three specimens from the Melajo Clay.

Its high, slender spire; the low, stout body whorl, and its almost

complete lack of sculpture are distinctive.

The lack of sculpture recalls S. quirosana H. K. Hodson {in

Hodson and Hodson, 1931a, p. 27, pi. 10, figs. 12, 13) from the

early Miocene of Venezuela. But that species is smaller, and lacks

the dorsal hump. Somewhat larger specimens of S. quirosana from

the middle Miocene of the Paraguand Peninsula, Venezuela, have

been referred to Mitrella (Jung, 1965, p. 529, pi. 71, figs. 3, 4)

.

Most closely related to S. melajoensis is the Recent Eastern

Pacific 5. dorsata (G. B. Sowerby I) (1832, p. 120) which ranges

from the Gulf of California to Ecuador according to Keen (1958,

p. 394) . .S'. dorsata is larger, its later whorls slightly shoiddered,

and its body whorl proportionately higher. Somewhat immatine

S'. dorsata is even closer to S. melajoensis.

The Recent S. clavulus (G. B. Sowerby 1) (1833-1834, p. 134,

1834) from the Eastern Pacific (Keen, 1958, p. 394) has similar

proportions, but has a deep notch in the upper part of the outer

lip, and lacks a prominent dorsal hump.

Occxirrence. -MeW]0 River area: USGS 18634, USGS 21178.

Subgenus SINCOLA Olsson and Harbison

Olsson and Harbison, 1953, Acad. Nat. Sci. Philadelphia, Mon. 8, p. 230.

Type species (by original designation) , Stronibina sincola

Olsson.

Strombina (Sincola) crassilabrum (Guppy) PI. 53, figs. 14-20

1874. Planaxis crassilabnini Gupp\', Geol. Mag., new ser., decade 2, vol. 1,

pp. 411, 439, pi. 18, fig. 13.

1928. Strombina crassilabrum (Guppv), AVoodring, Carnegie Inst. Washington
Pub. 385, p. 341.

Small, stout. Protoconch with a little more than three smooth

volutions. Postnuclear whorls six. Early sculpture consists of 1 1 to

12 narrow, straight axials and an inconspicuous spiral along the

upper suture whicli causes small nodes at the intersections. The
spiral disappears soon, but the axials may persist to the prepenulti-

mate whorl. Body whorl large, smooth, slightly compressed, with

a small dorsal hump. Outer lip strongly thickened; with a few

denticles on its low^r part, and two stronger denticles on its upper
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part. The interspace of the two stronger denticles is slightly notched.

Posterior canal well developed, its left margin formed by a callous

ridge. Inner lip with a thin callus and a few small denticles on its

lower part. Pillar sculptured by spirals. Anterior canal short, deeply

notched.

Lectotype (hercivith selected). — V^KM 115492.

Dimensions of lectotype. — Height 7.7 mm, greatest diameter

5.1 mm.
Type locality. — MRtixrn, Trinidad.

Guppy based his species on three poorly preserxed fragments.

Although Guppy's original figure shows a complete spire, none of

these fragments has the spire preserved. In later collections S. cras-

silabrum is represented from the type locality by a few fragments

and one almost complete specimen (PI. 53, figs. 19, 20)

.

S. crassilahrum is well represented in the Courbaril beds, but

the best specimens have been found in the Melajo Clay. The axial

sculpture is restricted to the first two postnuclear whorls in speci-

mens from Matura and Point Coinbaril but may be de\eloped on

the first four postnuclear whorls in Melajo shells.

5. lualli Mansfield (1925, p. 47, pi. 8, figs. 5, 7) from the middle

Miocene of Trinidad is a considerably smaller species wath heavier

denticles on the outer lip. Its body whorl is somewhat shouldered

by the dorsal hump, and its axial sculptine is inconspicuous. The
late Miocene S. cunninghamcraigi (Rutsch) (1942, p. 148, pi. 3,

figs. 12a, 12b) from Springxale Quarry has more closely spaced

axials which persist to the penultimate whorl. It lacks a dorsal

humj).

Much more closely related than the above mentioned species

is S. gibbcrula galvestonoisis (Harris) (1895, p. 21, pi. 4, fig. 6)

w4iich had been obtained from a well near Galveston, Texas (up-

per Miocene ?) . According to Harris' figure it has a less ^ve\l-

developed posterior canal.

There are no living species of the subgenus Sincola in the

Western Atlantic. The Recent Eastern Pacific S. gibbcrula (G. B.

Sowerby I) (1832, p. 115) lacks the axial sculpture on early whorls.

S. gibbenda has been recorded from the Pliocene of Ecuador by

Pilsbry and Olsson (1941, p. 35), and the Pleistocene of Lower

California by Grant and Gale (1931, p. 699)

.
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Occurrence. -Mehi]o River area: KR 11862, PJ 285, USGS
18399, USGS 21178. Point Courbaril: K 1429, USGS 10991, USGS
20434. Matura Bay: JS 67, RR 230, USGS 18204.

Distribution. — Melajo Clay Member of Springvale Fm., Cour-

baril beds of Upper Morne I'Enfer Fm., Matura shell bed.

Genus STROMBINOPHOS Pilsbry and Olsson

Pilsbry and Olsson, 1941, Acad. \at. Sci. Philadelphia, Proc, vol. 93, p. 35.

Type species (by original designation) , Stromhinophos lori-

panus Pilsbry and Olsson.

Strombinophos perdoctus, n. sp. PI. 53, figs. 21, 22

Of medium size, slender. Spire high. Protoconch consists of

four smooth whorls. Postnuclear whorls up to six. First sculpture

consists of about four opisthocyrt axials. The following axials grad-

ually become orthocline and are crossed by about five spirals. On
subsequent whorls there are three to four primary spirals with one

secondary spiral in each interspace. Between the uppermost primary

spiral and the suture there are two spirals of secondary size. Axials

near the outer lip crowded. Outer lip moderately to strongly thick-

ened, lirate within. Near the base of the outer lij) there is an incon-

spicuous emargination. Columellar callus denticidate. Anterior

canal short, straight. Siphonal fasciole inconspicuous.

Holotype. - USNM 645503.

Dimensions of holotype. — Height 14.8 mm, greatest diameter

6.0 mm.
Type locality. -MeW]o River area: USGS 21178.

S. perdoctus is represented in the Melajo Clay by eight speci-

mens. It is most closely related to S. maxwelli Olsson and Harbi-

son (1953, p. 238, pi. 33, fig. 11) from the Pliocene of St. Peters-

burg, Florida. S. perdoctus is distinguished by having a foiu-whorled

protoconch, a larger apical angle, less axials, and a more inflated

body whorl. The middle Miocene S. estrellensis (Olsson) (1922, p.

120, pi. 9, figs. 17, 18) from Costa Rica has also a foiu-whorlcd

protoconch, but is somewhat stouter, and may reach a larger size.

S. miinicus Woodring (1964, p. 251, pi. 39, fig. 20, pi. 40, figs.

26, 27) , from the middle Miocene Gatmi Formation of Panama,

has more numerous but less elevated axials. S. telenibus Olsson
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(1964, J).
157, pi. 36, fig. 7) from the middle Miocene of Ecuador

may be the same as 5. niiniicus.

Occurrence. -¥. 9903, PJ 285, USGS 18399, USGS 21178.

Strombinophos species

Two fiaoments show that this s;eniis occurs at Alatiua as well.

The smaller fragment consists of part of the protoconch and the

three first sculptured whorls, the larger one of the body whorl. The
body whorl is larger, and has finer axials than that of S. perdoctus,

n.sp.

Occurrence. -\]SGS 19860.

Family BUCCINIDAE

Buccinid indet. PI. 54, figs. 1-4

Of medium to large size, solid. Protoconch missing. Sculptured

whorls about six. Early sculpture consists of rounded axials (10

per whorl) extending from suture to suture. They are crossed by

spirals of two orders of magnitude. Near the middle of the whorl

two spirals are more prominent than the others; the upper one is

situated on a gradually developing shoulder which is most promi-

nent on the body whorl. As the shoulder develops the axials do not

extend from suture to suture any more. Body wiiorl with nine

axially elongated nodes on the shoidder and nvunerous spirals of

three orders of magnitude. Aperture low. Outer lip not thickened,

lirate within. Inner lip with a ridge near the posterior end of the

aperture. Siphonal fasciole moderately swollen, sculptured by spirals

and slightly lamellar growth lines. Anterior canal short, relatively

broad.

This form occurs in the Courbaril beds and is represented by

one almost complete, but worn shell and several immature or in-

complete specimens. Its affinities are uncertain. There is a super-

ficial resemblance with the Recent Eastern Pacific Contharus

pagodus (Reeve) (Conch. Icon., vol. 3, Buccinum, pi. 7, species 50,

1846) which is a rare species ranging from Mazatlan to Panama

according to Keen (1958, p. 401) . C. pagodus has more inflated

whorls, stronger axials, but no noded shoulder on the body whorl.

Occurrence. -K 8399, K 12255, PJ 212, USGS 10991, USGS
20432, USGS 21778.
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Genus CANTHARUS Roding

Roding, 1798. in Museum Boltenianum. pt. 2, p. 132.

Type species (by subsequent designation, Cossmann, 1889,

Ann. Soc. Roy. Malac. Belgique, \ol. 24, p. 137), CantJuiriis globii-

laris Roding (^ Buccinum tranqucbaricum Gmelin) .

Cantharus (subgenus ?) species A PI. 54, figs. 5, 6

Of medium size. Spire high. Protoconch only partly preserved.

Postnuclear whorls 6i^. Early whorls with nine, late whorls with

seven to eight strong axial ribs. Early whorls evenly convex; their

axials crossed by five spirals. Subsequently two spirals become more

prominent than the others, the upper one forms a shoulder. Below

these two spirals there are two minor ones; above them there are

four spirals of unequal size. Outer lip thin, with many lirae within.

Inner lip with a prominent callus with many somewhat irregular

lirations. Siphonal fasciole moderately prominent. Siplional canal

short, slightly recurved.

This species is represented from the base of the Melajo Clay

by one almost complete shell and one fragmentary specimen. It has

some resemblance to the Recent Western Atlantic C. multangulus

(Philippi) (see Robertson, 1957, p. 2) . The Melajo form has

stronger spirals and axials and is somewhat more slender. C. niul-

tangulus has a more inflated body whorl and lacks the prominent

parietal callus. The strength of the spirals is more like that of the

Recent Eastern Pacific Psendoneptunca pfmatnica Hertlein and

Strong [1940-1951 (1951) , p. 81, pi. 2, figs. 6, 10].

Occinroice. -VSGS 18634.

Genus HANETIA Jousseaume

Jou.s.seaunie, 1880, Le Naturaliste, 2d year, No. 42, p. 335.

Type species (by original designation and tautonymy) , Miirex

Jianeti Petit de la Saussaye.

Hanetia semiglobosa (Guppy)

191L Soleitosteiia semiglobosa Guppy, Proc. Agiic. Soc. Trinidad and Tobago,
Soc. Paper No. 454, pp. 4, 7, pi. 2, figs. 5, 6; reprint, Harris, 1921, Bull.

Amer. Paleont., vol. 8, No. 35, pp. 161, 163, pi. 8, figs. 5, 6.

1911. Soleitosteiia cochlearis Guppv, ibidem, pp. 4. 7, pi. 2, fig. 3; reprint,

Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp. 161, 164, pi. 8, fig.

3.

1925. Solenosteira semiglobosa Guppy, Maiuv, Bull. Amer. Paleont., \ol. 10.

No. 42, p. 209, pi. 36, fig. 1.

1925. Solenosteira cochlearis Guppy, Main\. ibidem, p. 210, pi. 36, fig. 3.
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1925. Solenosleira semis;lobosa Guppv, Mansfield, U. S. Nat. Mus., Proc, vol.

66, art. 22, p. 44.^

1926. Solenosteira semiglobosa Guppy, Harris iti Waring, Johns Hopkins Univ.,

Studies in Geol., No. 7, p. 110, pi. 20, figs. 5, 6.

1938. Solenosteira semiglobosa Guppy, Yokes, Anier. Museum Novitates, No.

988, p. 4.

1938. Solenosteira semiglobosa cochlearis Guppy, Yokes, ibidem, p. 4.

1942. Cantharus (Hanetia) semiglobosus (Guppy), Rutsch, Yerh. Naturf. Ges.

Basel, vol. 54, p. 151, pi. 7, figs. 8, 10.

1942. Cantharus (Hanetia) semiglobosus cochlearis (Guppy) , Rutsch, ibidem,

p. 152, pi. 7, figs. 9a, 9b.

Type. — The type specimen of this species is not in the U.S.

National Museum.

Type locality. — Springvale Quarry, Trinidad.

H. semiglobosa occurs at the base of the Melajo Clay. Its varia-

tion as to height of spire and inflation of the body whorl has been

emphasized by Rutsch. Even the few Melajo specimens at hand show

this variability to some degree.

The rounded axial ribs of H. semiglobosa are inconspicuous

and usually restricted to the early spire whorls. If they persist to

the body whorl, they are poorly and somewhat irregularly de-

veloped. A single specimen from the late Miocene Punta Gavilan

Formation of Venezuela, probably representing H. semiglobosa, has

been recorded by Rutsch (1934, p. 72, pi. 5, fig. 1)

.

In H. gavilanensis (Rutsch) (1934, p. 71, pi. 4, figs. 14-17)

from the Punta Gavilan Formation of Venezuela, as well as in H.

magdalenensis (Weisbord) (1929, p. 46, pi. 6, figs. 16, 17) from the

middle Miocene of Colombia, the axials persist to the body whorl.

H. magdalenensis and H. semiglobosa both have more axials and

coarser spirals than H. gavilanensis.

The Pliocene H. boggsi Pilsbry and Olsson (1941, p. 28, pi. 5,

figs. 3, 4) from Ecuador has more axials than H. semiglobosa. H.

boggsi is related to the Recent Eastern Pacific H. anomala (Reeve)

.

Occurrence. -VSGS 18411, USGS 18634.

Distribution. — S-Ax^nti-A Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Em., Trinidad. Punta

Gavilan Em. (late Miocene) , Venezuela ?

Genus CALOPHOS Woodring

Woodring, 1964, U. S. Geol. Sur., Prof. Paper 306-C, p. 262.

Type species (by original designation) , CalopJios ectyphiis

Woodrinsr.
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Calophos rohri (Rutsch) Pi. 54, figs. 7-10

1942. Phos ? rohri Rutsch, Verb. Natuif. Ges. Basel, vol. 54, p. 150, pi. 7,

figs. 5, 6.

Of medium to large size. Protoconch consists of almost two

smooth whorls. Postnuclear whorls seven. Early sculpture reticulate.

The axials disappear entirely after a few whorls, and the spirals

become flatter. The spirals are absent on the middle portion of the

body whorl or on the lower part of the penultimate whorl. Outer

lip thin, with long lirations within. Inner lip smooth. Siphonal

fasciole sculptiued by four to six spirals, the uppermost one more

prominent.

f/o/oi)' /:>e. — Natiual History Museimi Basel, No. H 6187.

Type locality. — Brechin Castle Estate, Trinidad (see Riusch,

1942, p. 105, fig. 1).

The holotype of C. rohri is immature. Its last whorl still has

spirals. Topotypes and other specimens from the Savaneta Glauconi-

tic Sandstone Member of the Springxale Foimation are not well

preserved. In fact most specimens are deformed, whereas the shells

from the Melajo Clay are almost perfect. Adult sj^ecimens of C.

rohri are rare and fragmentary in the type area. In adult specimens

the last part of the suture behind the outer lip is slightly ascending,

but this part of the shell is rarely preserved.

The early sculpture of C. rohri is somewhat variable. The axials

disappear sooner or later. The strength and width of the spirals are

also variable. The spire is usually somewhat concave in profile.

C. rohri is most closely related to C. boranoanus (Anderson)

(1929, p. 137, pi. 16, figs. 4, 5) from the middle Miocene of Colom-

bia. C. baranoanus may have a thick shell. On an average its whorls

are more convex, and its general shape stouter. Olsson (1964, p,

162, pi. 20, fig. 1) included C. baranoajius in his genus Gordanops

(type species by original designation: Gordanops esmeraldensis

Olsson) . As mentioned above C. rohri has also a slightly ascending

suture near the outer lip, but even less so than C. baranoanus.

C. mixteca (Perrilliat) (1963, p. 21, pi. 4, figs. 16, 17) from

the middle Miocene Agueguexquite Formation, Isthmus of Tehuan-

tepec, Mexico, is a smaller and more slender species. Its spirals dis-

appear earlier than in C. rohri. Obscure axials may be present on

the body w4iorl which are always lacking in C. rohri and C. barano-
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auus. The type species of Calophos, C. ectyphus Woodring (1961,

p. 263, pi. 42, figs. 12, 13, 16, 17) from the middle Miocene Gatun

Formation of Panama, has even more prominent axials on the body

whorl than C. mixta a.

Occurrence. -Uwtch 47, Hutch 51, EL 1810, K 9797, RR 290,

PJ 285. USGS 18399, USGS 18634, USGS 21178.

Distribution. — Savaneta Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Genus METAPHOS Olsson

Olsson, 1964, Neogene Mollusks from Xoi thwestcrn Ecuador, p. 154, Paleont.

Research Inst.

Type species (by original designation) , Phos chelonia Dall.

Metaphos (?) species PI. 54, figs. 11, 12

Of medium size, slender. Spire high. Protoconch with four

whorls. Postnuclear whorls 61/,. First sculpture consists of fine

spirals. After half a whorl these are crossed by opisthocline axials

which gradually become orthocline. Early sculptured whorls some-

what shouldered but less so later. Axials sharply defined on early

Avhorls but broader and rounded on late whorls. There are 11 axials

on the body whorl. Number of spirals increasing with age, flat-

tened on last whorl. Edge of outer lip not preserved; with fine

lirations on inner surface. Columella smooth except for a basal fold

which is followed by a shallow depression. Siphonal canal moderate-

ly short. Siphonal fasciole bordered by a sharp ridge.

This form is represented by two incomplete specimens from the

Courbaril beds. Its generic assignment is questionable. It is not

close to any of the species described by Olsson (1964, pp. 154-156)

.

The Recent Eastern Pacific Phos cocosensis Dall (1896, p. 11) is

considerably larger, and its axials do not become broader on late

\\horls.

Occurrence. — USGS 21778.

Genus METULA H. and A. Adams
H. and \. Adams, 1853. Centra of Recent Mollusca, vol. 1, p. 84.

Type species (by hidden tautonymy) , Metula hindsii H. and

A. Adams (== Buccininn metula Hinds) .

Metula aff. cancsllata Gabb PI. 55, fig. 1

Of medium size, slender. Protoconch not preserved. Postnuclear
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Avhorls 5y2- First sculpture consists of six spirals which are crossed

by numerous fine axials. Subsequently the axials become stronger

than the spirals, and additional spirals are intercalated. On late

spire whorls the spirals do not cross the axials with the exception

of three spirals near the upper suture. On the body whorl axials

and spirals are of almost the same size. Aperture long. Outer lip

thickened, with numerous short denticles on inner surface. Columel-

lar callus prominent, smooth.

This form is represented by a single, damaged specimen from

the Melajo Clay. The type of M. canceUata Gabb (1873b, p. 205;

Pilsbry, 1922, p. 349, pi. 22, figs. 19, 20) from the middle Miocene

Gurabo Formation of the Dominican Republic has similar propor-

tions and about the same size. In fact it differs only in having a

somewhat finer sculpture.

An vmnamed form occurring in deposits of late Miocene age

near Puerto Lim6n, Costa Rica (USGS locality 18693) — not M.
limojicnsis Olsson (1922, p. 116, pi. 10, figs. 5, 6) which is a stouter

species with coarser sculpture than the Melajo shell — is probably

conspecific with the Melajo specimen. As small species from the

Pliocene of Mo'm Hill, Costa Rica (USGS locality 21051) has been

recorded by Gabb (1881b, p. 351, pi. 46, fig. 32) as M. canceUata.

As pointed out by Woodring (1928, p. 286; 1964, p. 259) the

status of M. lintea Guppy is uncertain.

Occurrence. - USGS 2 11 78.

Family NASSARIIDAE

Genus PALLACERA Woodring

AVoodiing, 1964, U. S. Geol. Suv., Piof. Paper 306-C, p. 269.

Type species (by original designation) , Nassa viyristicata

Hinds.

Pallacera species A PI. 55, figs. 2, 3

Of medium size, solid. Protoconch missing. Sculpture consists

of prominent, rounded axials with wide interspaces and fine, close-

ly spaced, spiral threads. There are eight axials on early whorls, six

on body whorl. Whorls somewhat shouldered. Outer lip ^vith long

lirations on inner surface. Siphonal fasciole prominent.

A single, somewhat worn shell with a little more than four

whorls from the base of the Melajo Clay is available. It closely
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resembles the probably immature specimen from the middle Mio-

cene Gatun Formation of the Panama Canal Zone recorded by

Woodring (1964, p. 270, pi. 43, figs. 2, 6) as P. aff. giiadelupensis

(Petit) . The axials of the Gatun specimen are more regularly

aligned on successive whorls than those of the Melajo shell.

Occurrence. -VSGS 18411.

Pallacera cf. guadelupensis (Petit de la Saussaye)

A single fragment from Matura suggests the Recent West In-

dian P. guadelupensis (Petit de la Saussaye) (1852, p. 56, pi. 2, figs.

3, 4) . It consists of the body whorl only but shows the apertural

features and the siphonal fasciole typical of Pallacera. The Matura

fragment has seven axials on the body whorl. P. guadelupensis has

more of them. The same is true of P. solidula (Guppy) (1866b, p.

579, pi. 26, fig. 11) from Cumana, Venezuela.

Occurrence. - USGS 19860.

Genus NASSARIUS Dumeril

Dumeril, 1806, Zoologie analytiqiic, p. 166 (genus witliout species) .

Type species (by monot\py, Froriep. 1806, C. Dumeril's analy-

tische Zoologie, p. 167) , Buccinum arcularia Linne (see Iredale,

1916, Malac. Soc. London, Proc, vol. 12, p. 83).

Subgenus PHRONTIS H. and A. Adams

H. and A. Adams, 1853, The Genera of Recent Mollusca, vol. 1, p. 117.

Type species (by subsecjuent designation, Cossmann, 1901, Es-

sais de paleoconchologie comparee, pt. 4, p. 207) , Nassa tiaruhi

Kicner.

Nassarius (Phrontis) vibex (Say) PI. 55, figs. 4, 5

1822. Xassa vibex Say, Acad. Nat. Sci. Philadelphia, Jour., ser. 1, vol. 2, p. 231.

1962. Xassarius (Phrontis) vibex (Sav), Weisbord, Bull. Anier. Palcont., vol.

42. No. 193, p. 349, pi. 30, figs. 13, 14. For further citations see this

pidilication.

This species is represented by two specimens from the Coin-

baril beds. They are somewhat smaller than Recent shells, and their

spiral sculpture is finer.

Occurrence. -K 1429, USGS 10991.

Distribution. — \\^'\des\)xeAd from late Miocene to Recent (see

^Veisbord, 1962, p. 351).
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Subgenus UZITA H. and A. Adams

H. and A. Adams, 1853, The Genera of Recent Mollusca, vol. 1, p. 120.

Type species (by subsequent designation, Cossmann, 1901,

Essais de paleoconchologie comparee, pt. 4, p. 205), Buccimim

niigutu Briigiiiere.

Nassarius (Uzita) trinitatensis, n. sp. PI. 55, figs. 6-8

Shell small, solid, stout. Protoconch consists of three smooth

whorls. Early sculpture with spirals and axials of amost equal

strength. Subsequently the axials become much stronger and

rounded. On the body whorl there are about 1 1 axials exclusive

the terminal varix, but they are narrower and more closely spaced

behind the outer lip. Sutmes usually deep, gi\'ing a somewhat angu-

lated appearance to the whorls. There are five to six spirals on the

penidtimate whorl. On the body whorl there are occasional second-

ary spirals between the primaries. Outer lip thick, with a few

elongate denticles on inner siuface. Parietal callus prominent, its

border detached from pillar; with a tooth posteriorly bordering a

short posterior canal. Base of columella Avith a few rugae. Fossa

deep. Siphonal fasciole with foiu" to six spirals.

Holotype. — ^d.X.uxTil History Museum Basel, No. H 15221.

Dimensions of hololypc. — Height 9.3 mm, greatest diameter

5.3 mm.
Type locality. — Melajo River area: PJ 285.

K. trinitatensis occms in great niniibers in the Melajo Clay

and in the Courbaril beds, and shows a considerable variation as

to apical angle, number of spirals, and prominence of suttne. The
Combaril shells tend to have somewhat broader axials.

A^ trinitatensis is most closel) related to A', gurabensis

(Maury) (1917, p. 91, \A. 15, fig. 21) from the middle Miocene

Gmabo Formation of the Dominican Republic. Both species have

the same type of sculpture and a similar degree of variation. A'.

gurabensis usually has more nimierous and finer spirals on the mid-

dle part of the body whorl. The apertme of A'^. gurabensis is more
roimded, whereas that of A. trinitatensis is pointed above, i.e. its

posterior canal is narrower.

A^ brassicus (Maury) (1925, p. 210, pi. 36, fig. 12) and A'.

brassoensis (Mansfield) (1925, p. 46, pi. 7, fig. 3), both from the
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Brasso Formation of Trinidad, ha\e been considered as synonyms

of A^ cercadensis (Maury) (1917, p. 90, pi. 15, figs. 19, 20) from

the middle Miocene Cercado Formation of the Dominican Republic

by Woodring (1964, p. 271) . Although similar in sculpture to A^.

tr'niitatensis, N. cercadensis mainly differs by its smaller size.

Orrz/rre/?r('. — Melajo River area: Hutch 47, EL 1810, KR
11862, K 9797, K 9817, K 9903, RR 293, PJ 285, USGS 18399, USGS
21178. Point Courbaril: K 1429, USGS 10991, USGS 20432, USGS
20434.

Nassarius (Uzita) cf. albus (Say)

1864. Xassa incrassaUi ': Miiller, Guppy, Trans. Sci. Assoc. Trinidad for 1864,

p. 34; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 3.5, p. 14.

1867. Nassa iucrassata Miiller, Guppy. Proc. Sci. Assoc. Trinidad, pt. 3, p.

158 (part): reprint, Harris, 1921, ibidem, p. 37.

1874. Nassa iucrassata Miiller, Guppy, Geol. Mag., new ser., decade 2. vol. 1.

p. 439 (part).

The Nassarius cited by Guppy from Matura long ago is repre-

sented in the present collections by a few poor, mostly incomplete

specimens. The largest specimen available is still smaller than

Recent adults of A\ albus. As stated by Abbott (1958, p. 75, pi. 3 r)

A\ albus is a strongly variable species.

Occurrence.-]?, 67, RR 230. PJ 302, USGS 19860.

Nassarius (Uzita) species A PI. 55 figs. 9, 10

Of medimu si/e. Protoconch consists of almost four whorls, its

last jiart sculptined by slightly opisthocyrt axials. The axials soon

become orthocline and are crossed by numerous fine spirals. Late

spire whorls are slightly shouldered, and the spiral sculpture be-

comes obsolete except near the upper sutine. Body whorl with nine

axials exclusive terminal varix. Outer lip with lirations on inner

surface. Posterior canal small. Parietal callus heavy, with denticles

on lower part, and more or less prominent pustules on upper jiai t.

Fossa deep. Siphonal fasciole scidjjtured by a few spirals and sig-

moid growth lines.

This form is represented by a few specimens from the base

of the Melajo Clay. It suggests a relationship with the Recent

AVestern Atlantic N. consensus (Ravenel) (1861, p. 43) . The aper-

tural features are the same, but the apical angle is smaller in the

Melajo specimens. The spiral sculptiue of A^ consensus has about

the same strength on all the whorls, whereas in Melajo shells it is
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stronger on early whorls but weaker on late whorls. According to

Abbott (1954, p. 239, fig. 53b) A^ consensus may be a form of

N. alhns.

N. fargoi Olsson and Harbison (1953, p. 223, pi. 33, fig. 3)

from the Pliocene of Florida is considered by its authors as the

prescursor of A^ consensus.

Occiirrence. -USGS 18411, USGS 18634.

Nassarius (subgenus ?) galbanus, n. sp. PL 55, figs. 11, 12

Of small to medium size. Protoconch with 2^^ smooth whorls.

Early sculpture consists of three or four fine spirals which are soon

crossed by straight axials. Subsequent whorls with heavy axials but

obsolete spiral sculpture. Each axial divided into three parts by two

constrictions. Body whorl with 12 axials exclusive terminal varix.

Axials crossed by several spiral grooves on lower part of body

whorl. Outer lip with about five denticles on inner surface. Inner

lip with a denticle bordering the short posterior canal and an in-

distinct pustule near the base of the columella. Fossa missing.

Siphonal fasciole not prominent, sculptiued by a few nodulose

spirals.

Ho/o<}'p^'. — Natural History Museum Basel, No. H 15235.

Dimensions of holotype. — Height 7.7 mm, greatest diameter

4.1 mm.
Type locality. -Point Courbaril: K 1429.

N. galbanus occurs in the Courbaril beds only, where it is

represented by more than 40 specimens.

A'^. galbanus is characterized by its predominantly axial sculp-

ture and the lack of a fossa. The same general features are shown

by Nassa fontainei d'Orbigny, the lectotype of which has been

figured by Keen (1966, p. 4, pi. 1, fig. 3), and Nassa panamensis

C. B. Adams (1852, p. 288; Turner, 1956, p. 71, pi. 5, fig. 9) . These

two species are considered as synonyms of A^. exilis (Powys) (i?i

G. B. Sowerby I and Powys, 1835, p. 95) by Keen (1958, p. 409).

A^ galbamis is considerably smaller than the West American species

and differs in details of sculpture.

Occurrence. -¥. 1429, K 8399, PJ 212, USGS 10991, USGS
20432, USGS 20434.

Family MELONGENIDAE
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Genus MELONGENA Schumacher

Schumacher, 1817, Essai dun nouveau systeme des habitations dcs vers

testaces, pp. 64, 212.

Type species (by monotypy) , Melongena fascia ta Schumacher

(nr Miirex melongena Linnc) .

Melongena melongena (Linne) PI. 56, figs. 1, 2

1758. Murex melongena Linnc, Systcma Naturae, ed. 10, p. 751.

1956. Melongena melongena (Linnc) , Clench and Turner, Jolinsonia, vol. 3,

No. 35, p. 165, pis". 96, 98.

1962. Melongena melongena (Linnaeus), ^Veisbord, Bull. Amer. Paleont., vol.

42, No. 193, p. 345, pi. 30, figs. 11, 12. For further citations see this

publication.

M. melongena occurs in the Courbaril beds. Only three imma-

tvne specimens and a piece of the wall of the body whorl of an

adult shell are available. The fragment bears two spines of the row

on the lower part of the body Avhorl. This row is mostly lacking in

the Recent Eastern Pacific M. patiila (Broderip and G. B. Sowerby

I) (Clench and Turner, 1956, p. 168, pi. 99) . The suture of the

immature shells is deeply channeled. It is slightly ascending on the

last part of the last preserved whorl which marks the beginning of

the partial immersion of the spire so characteristic for Recent adult

shells of M. melongena. The early spire whorls are shouldered but

not so strongly angulated as in M. pa tula.

Occurrence. -¥. 8399, PJ 212, USGS 20432, USGS 21778.

Distribution. — See Clench and Turner (1956, pp. 167, 168)

and W'eisbord (1962, p. 348)

.

Family FASCIOLARIIDAE

Genus LATIRUS Montfort

Montfort, 1810, Conchyliologie systematique, vol. 2, p. 531.

Type species (by original designation) , Latirus aiirantiacus

Montfort (= Murex gibbulus Gmelin)

.

Subgenus POLYGONA Schumacher

Schumacher, 1817, Essai dun nouveau systeme des habitations des vers

testaces, p. 241.

Type species (by monotypy) , Polygona fusifor?nis Schumacher

(= Murex infundibulum Gmelin) .

Latirus (Polygona) cf. infundibulum (Gmelin)

Two poorly preserved, incomplete specimens from the base of

the Melajo Clay are at hand. The strength of the sculpture is inter-

mediate between the Recent "Western Atlantic L. infundibulutn and
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/.. iiifioulibuluin polius W'oodring (1928, p. 253, pi. 15, figs. 4, 5)

from the Bowden Formation of Jamaica. Specimens from the

Savaneta Glaiiconitic Sandstone Member of the Springvale Forma-

tion have been identified as L. iufuridibiiliou by Rutsch (1942, p.

153) and as L. itifundibidutn cf. polius by Yokes (1938, p. 23, fig.

24).

Occurrence. -VSGS 18634.

Genus FASCIOLARIA Lamarck

Lamarck, 1799. Mem. Soc. Hist. Nat. Paris, p. 73.

Type species (by monotypy) , Murex tuUpa Linne.

Fasciolaria cf. tulipa (Linne)

Ywo poorly preserved fragments from Matina seem to be iden-

tical or at least closely related to the Recent Western Atlantic F.

lulipa. They are immature, the larger one measuring about 55 mm
in height. No protoconch is preserved. The upper half of the whorls

is slightly concave and is sculptured by stronger spirals than the

rest of the whorl. The two cohnnellar folds conspicuous.

On an average the apical angle of Recent shells is somewhat

smaller than that of the Matma specimens.

Occurrence. -]S 67, RR 230.

Subgenus PLEUROPLOCA Fischer

Fischer, 1884, Manuel de conchyliologie, p. 616.

Type species (by monotypy) , Murex trapezium Linne.

Fasciolaria (Pleuroploca) turamensis, n. sp. PI. 56, figs. 4-6

Of small to medium si/e. Protoconch large, consists of about

one whorl. Postnuclear whorls almost five. First sculpture con-

sists of axials. After less than one whorl they disappear and are

replaced by spirals of varying strength. At the same time the apical

angle becomes larger, and the whorls slightly shouldered. Shoidder

of body whorl prominent, carrying rounded nodes. Area between

shoulder and upper sutine somewhat concave, sculptured by widely

spaced spirals. Spiral sculpture below shoulder obsolete but

stronger again near base. Growth lines prosocline above shoulder,

almost orthocline below. Outer lip with long, fine lirations on inner

sinface. Cohnnellar callus thin, with a small ridge posteriorly which

reaches far into the aperture. Siphonal canal moderately long.

Siphonal fasciole inconspicuous.
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Ho/o/ypr. — Natural History Museum Basel, No. H 15213.

Dimensions of holotypc. — Height 56.3 mm, greatest diameter

28.5 mm.
Type loealiiy. - Matura Bay: RR 230.

This species is represented by two specimens from Matura. The

front of the holotype is broken, but the protoconch is preserved and

the anterior canal complete. The inner surface of the outer lip of

the only paratype is encrusted by small oysters. Both specimens are

probably not adult.

f. turamensis, n. sp. is most closely related to the Recent East-

ern Pacific species or group of species listed by Keen (1958, p. 414)

as F. granosa Broderip (i?! Broderip and G. B. Sowerby 1, 1832-1833,

p. 32, 1832) and F. sahno (Wood) (Supplement to the Index

Testaceologicus, p. 51, pi. 5, fig. 14). Immature shells of about the

same size as the Matura specimens tend to have more strongly

shouldered early spire whorls (although this feature is variable in

the Recent form) . F. turajnensis, however, has a considerably larger

protoconch. In addition its spirals above the shoulder are widely

spaced and not crowded as in the Recent shells. The growth lines

above the shoulder are much more prosocline in the Matura species.

The body whorl of the Pliocene Venezuelan F. erassinodn W'eis-

bord (1962, p. 354, pi. 31, figs. 3, 4) is more inflated and more con-

stricted below than that of the Recent Eastern Pacific form. Its

early spire whorls are more shouldered than those of F. turamensis.

According to the original description F. crassinoda has a different

protoconch.

Occurrence. — RR 230.

Family FUSINIDAE

Genus FUSINUS Rafinesque

Rafinesque, 1815, Analyse de la Nature, p. 145 (— Fiisiis Lamarck, 1799, not

Fusiis Helbling 1779).

Type species (of Fusus Lamarck, by monotypy) , Murex eo!us

Linne.

Fusinus species Pi. 56, fig. 3

Of medium size. Protoconch consists of 13/^ whorls, its last j)art

scidptured by closely spaced, straight axials. First sculpture of four

s|Mrals and widely spaced axials. On subsecpient whorls three sjiirals

become more prominent, and additional sj^irals of secondar) size
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are intercalated. The area above the strong spirals tends to be con-

cave. There are 10 low axials on the last preserved whorl. Inner

surface of outer lip with strong lirations. Canal scidptured by

spirals of alternating size.

A few specimens from the base of the Mela jo Clay are available.

The size of a fragment of an anterior canal suggests that the other

specimens are immature.

The axials of F. springvalensis (Maury) (1925, p. 206, pi. 35,

fig. 11) from the Savaneta Glauconitic Sandstone Member of the

Springvale Formation disappear on about the fifth spire whorl. In

the Melajo species they decrease in strength on late spire whorls but

do not disappear.

The Fusinus described by Woodring (1928, p. 257, pi. 15, fig.

8) from Bowden, Jamaica, has the same type of sculpture as the

Melajo form, but is more slender, and has stronger axials, but

weaker spirals. An almost complete specimen (USNM 559572) of

the Bowden Fusinus referred to above is now available. Its straisjht,

narrow anterior canal is as long as the spire.

Orr //mvzrr. -uses \M\\, USGS 18634.

Fusinus of. henekenii (Sowerby)
,

A single, incomplete specimen (height 86 mm) from Matura

is available. It is related to the group of F. henekeni (G. B. Sowerby

II) (1850, p. 49; Pflug, 1961, p. 47, pi. 12, figs. 1-5, 7, 9, 10) from

the middle Miocene Cercado and Gurabo Formations of tlie

Dominican Republic.

The whorls of the Matura specimen are regularly rounded.

There are 10 low, rounded axials on the last preserved whorl which

are crossed by spirals of two magnitudes. The axials of F. esmeraldus

Olsson (1964, p. 143, pi. 24, figs. 3-3b) from the late Miocene or

early Pliocene Esmeraldas Formation of Ecuador are heavier and

broader. The axials of the Recent F. cucosmius (Dall) (1889a, p.

167, pi. 35, fig. 5) are more prominent and the whorls more con-

stricted.

Occurrence. - RR 230.

Family OLIVIDAE

Genus OLIVA Bruguiere

Bruguiere, 1789, Encyclopedie methodique, Histoire naturelle des vers, vol.

1, p. XV (genus without species).

lOriginally inacheitcntly spelled luntikcvi, named for Colonel Henekeii.
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Type species (by monotypy and tautonymy, Lamarck, 1799,

Mem. Soc. Hist. Nat. Paris, p. 70) , Voluta oliva Linne.

Subgenus OLIVA s. str.

Oliva (Oliva) couvana Maury PI. 56, fig. 8

1910. Oliria cylinchica Sowerby, Guppy, Agric. Soc. Trinidad and Tobago, Soc.

Paper ISIo. 440, p. 6; reprint, Harris, 1921, Bull. Amcr. Paleont., vol.

8, No. 35, p. 149.

1925. Olii'a cylindrica Sowerby, Maury, Bull. Amcr. Paleont., vol. 10, No. 42,

p. 195, pi. 33. figs. 3, 5.

1925. Oliva couvana Maury, ibidem, p. 195, pi. 33, fig. 6.

1938. Oliva (Oliva) cylindrica Sowerby, Yokes, Amer. Museum Novitates, No.
988, p. 4.

1938. Oliva (Oliva) couvana Maury, Yokes, ibidem, p. 4.

1942. Oliva plicata couvana Maury, Rutsch, Verb. Naturf. Ges. Basel, vol. 54,

p. 157, pi. 8, fig. 4.

Holotype. — VdiXeonl. Research Inst., Ithaca, N. Y., No. 1021.

Type locality. — Springvale Quarry, Trinidad.

O. couvana is represented by a few specimens from the base of

the Melajo Clay. The close relationships of this species to O. cristo-

balcoloni Maury (1917, p. 67, pi. 10, fig. 15) from the middle

Miocene Ceracado and Gurabo Formations of the Dominican Re-

public and O. tuberaensis Anderson (1929, p. 128, pi. 17, figs. 2, 3)

from the middle Miocene of Colombia has been pointed out by

Rutsch (1942, p. 158) and Woodring (1964, p. 278).

Occurrence. -V?>G^ 18411, USGS 18634.

Distribution. — S:xvaneta. Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Oliva trinidadensis Maury PI. 56, fig. 7

1912. Oliva trinidadensis Maury, Acad. Nat. Sci. Philadelphia, Jour., ser 2, vol.

15, p. 67, pi. 10, fig. 4.

Lectotype (hereioith selected). — Cornell University, Paleont.

Museum, Ithaca, N. Y., unnumbered.

Dimensions of lectotype. — Height 14.2 mm, diameter 7.8 mm.
Type locality. — Southern Main Road, at 563,^ milepost (to-

day 49%) just south of Pitch Lake, Trinidad. Stratigraphically this

locality is about equivalent to the Courbaril beds.

The lectotype is preserved as an internal mold attached to

matrix. The number of recognizable characters is insufficient to

determine relationships. Oliva trinidadensis shoidd be considered

as a nomen dubium.
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Genus JASPIDELLA Olsson

Olsson, 1956, Acad. Nat. Sci. Philadelphia, Proc, vol. 108, p. 212.

Type species (by original designation) , Voliita jaspidca

Gmelin.

Jaspidella sanctidominici (Maury) PI. 55, fig. 21

1917. Olivella sanctidominici Maurv, Bull. Ainer. Paleont., vol. 5, No. 29, p.

69, pi. 11, fig. 4.

Of medium size, solid. Protoconch not well separated from later

whorls, consists of less than one volution, large. Postnuclear whorls

a little more than three, highly polished. Spire low. Suture chan-

neled. Columella with a heavy basal fold and a few indistinct

denticles above.

Holotype. — CoineW University, Paleont. Museum, Ithaca, N.Y,

Type locality. —Kio Gurabo at Los Quemados, Dominican

Republic (Gurabo Fm.)

.

This species is represented by a single well-preserved specimen

from the base of the Melajo Clay. It is indistinguishable from topo-

types of J. sanclidotninici except that its protoconch is slightly

lower. Two specimens from Springvale Quarry (USGS locality

21809) are somewhat deformed, but seem to represent the same

species.

As pointed out by Maiuy /. sanctidomirtici has a lower spire

than the Recent West Indian /. jaspidca (Gmelin) (Olsson, 1956,

p. 212, pi. 15, figs. 1, la) and is somewhat more slender.

Occurrence. -VSGS 18411.

Distribution. — Gurabo Fm. (middle Miocene) , Dominican

Republic. Savaneta Glauconitic Sandstone Member (?) and Melajo

Clay Member, both of Springvale Fm., Trinidad.

Genus OLIVELLA Swainson

Svvainson, 1831, Zoological Illiistiations, scr. 2, vol. 2, explanation of pi. 58
{Oliva, pi. 2).

Type species (by subsecpient designation, Dall, 1909, U.S. Geol.

Sur., Prof. Paper 59, p. 31), Oliva purpurata Swainson (= Valuta

dama Mawe) .

Subgenus OLIVELLA s. str.

Olivella (Olivella) species PI. 55, fig. 13

Shell small. Protoconch small. Postnuclear whorls about four.

Sutures deeply channeled. Colimiellar callus with four to five
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elongate denticles. Parietal callus with two rather cHstant denticles.

Columella more or less excavated.

This form is fairly common at Matiua, but the specimens seem

to be immature. It possibly represents the species listed by Maury

(1925, p. 197; not pi. 33, fig. 2) as Olivella mutica. The columellar

excavation is not always pronounced. The strength of the denticles

near the base is variable. The Matura species is much smaller than

the Recent Western Atlantic O. nivea (Gmelin) (Olsson, I95('), p.

172, pi. 11, figs. 3-3b).

Occurre7}ce.-]S 67. RR 230, PJ 302, USGS 19860.

Subgenus DACTYLIDIA H. and A. Adams
H. and A. Adams, 1853, The Genera of Recent MoUusca, \ol. 1, p. 140.

Type species (by subsequent designation, Cossmann, 1899,

Essais de paleoconchologie comparee, pt. 3, p. 54) , Oliva mutica

Say.

Olivella (Dactylidia) aff. mutica (Say) PI. 55, fig. 14

Of small to medium size. Protoconch not well sej^arated from

later whorls, consisting of about li/> whorls. Postnuclear Tvhorls up

to 43^. Sutures deeply channeled. Parietal callus prominent. Pillar

structure consists of a tongue-shaped ledge bearing a basal fold and

several lirations above. Fasciolar band with a broad lower and a

narrow upper part.

This species is represented by some specimens from the Melajo

Clay. The same form occurs in the Savaneta Glauconitic Sandstone

Member of the Springvale Formation.

The Recent Western Atlantic O. mutica (Say) (1822, p. 228;

Olsson, 1956, p. 184, pi. 9, figs. 7-7b) essentially is a larger and

stouter species with a larger initial whorl. It also differs in details

of the pillar structure.

Occiirre72ce.-EL 1810, KR 11862, K 9797, PJ 285, USGS
21178.

Subgenus NITEOLIVA Olsson

Olsson, 1956, Acad. Nat. Sci. Philadelpliia, Pioc, vol. 108, p. 189.

Type species (by original designation), Porphyria minula

Link.

Olivella (Niteoliva) cf. verreauxi (Ducros) PL 55, fig. 15

A few worn and mostly immatine specimens from .Matura are
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close to the Recent Caribbean O. x'crrcauxi (Ducros) (Olsson,

1956, p. 191, pi. 9, fig. 3). The largest Matiira shell is figured. It

is incomplete and considerably smaller than Recent specimens. As

pointed out by Olsson O. verrcauxi is more slender than O. minuta

(Link)

.

Occurrence.-]?, 67, RR 230, PJ 302, USGS 19860.

Subgenus MINIOLIVA Olsson

Olsson, 1956, Acad. Nat. Sci. Philadelphia, Proc, vol. 108, p. 209.

Type species (by original designation) , Olivella (Minioliva)

pcrplexa Olsson.

Olivella (Minioliva) fundarugata Weisbord PI. 55, figs. 16, 17

1962. Olivella {Minioliva) juinlarugata AN'cisbord, Bull. Anier. Paleont., vol. 42,

No. 193, p. 385, pi. 35, figs. 1-8.

1962. Olivella (Minioliva) subfilifera ^Veisbord, ibidem, p. 386, pi. 35, figs.

9, 10.

Shell small. Protoconch consists of less than one whorl. Post-

nuclear whorls about four. Sutures deeply channeled. Columella

with an inconspicuous fold at base. Parietal callus thick near

posterior end of aperture. Fasciolar band bordered by a fine spiral

groove.

Holotypc. — Paleont. Research Inst., Ithaca, N. Y., No. 26278.

Type locality. — Caho Blanco area, Venezuela (Mare Fm.) .

This species is represented in the Melajo Clay by several

hundred specimens of all growth stages and by about 100 specimens

from the Coiubaril beds. They never exceed 4 mm in height. The
height of the spire, the apical angle, as well as the stoutness of the

body whorl, show a great variability. On some Melajo specimens

the color pattern is preserved. It consists of closely set axial bands.

The thickening of the parietal callus near the posterior end of the

aperture, however, is constant. Only in young specimens with one

or two postnuclear whorls it is not yet developed.

The type lot (USNM 214357) of the Subrecent to Recent

O. juyrmecoon Ball (1912, p. 4; Olsson, 1956, p. 211, pi. 12, figs'

10, 10a) from the Caribbean coast of the Panama Canal Zone con-

sists of nine specimens. These shells also show some variability as

to height of spire and apical angle. Some of them have retained a

color pattern consisting of axial bands which are more widely

spaced than in Melajo specimens. On an average O. myrjnecoon is
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stouter than the Melajo shells, and its parietal callus is not thick-

ened near the posterior end of the aperture.

O. maiquctiana Weisbord (1962, p. 388, pi. 35, figs. II-H) and

O. salimie Weisbord (1962, p. 389, pi. 35, figs. 15, 16) arc both

based on immature specimens and may represent a known species.

Occurrence. -MeWp River area: EL 1810, KR 11862, RR 290,

PJ 285, USGS 18399, USGS 21178. Point Courbaril: K 1429, P| 212,

USGS 10991, USGS 20433.

DLstribiitio)i. — P\ioc€ne of Cabo Blanco area, Venezuela.

Genus ANCILLA Lamarck

Lamarck, 1799. Mem. Soc. Hist. Xat. Paris, p. 70 (genus without l)inoiiiinaIIv

named species).

Type species (by subsequent designation, Lamarck, 1801,

Systeme des animaux sans vertebres, p. 73) , Aucilla cinnarnomea

Lamarck.

Subgenus EBURNA Lamarck

Lamarcic, 1801. Svsteme des animaux sans \ertebres, p. 78.

Type species (by monotyp)) , Eburna fJavida Lamarck (^
Buccininu glabratum Linne) .

Ancilla (Eburna) caroniana Maury

1910. Aticilaria lainelata (sic) Guppy. .Vgric. Soc. Trinidad and Tobago, Soc.

Paper No. 440, p. 10: reprint. Harris, 1921, Bull. Amer. Paleont., vol.

8, No. 35, p. 153.

1911 Ancilaria lamelata {sic) Guppy, Agiic. Soc. Trinidad and Tobago, Soc.

Paper No. 454, p. 9; reprint, Harris, 1921, ibidem, p. 165.

1925. Ancilla caroniana Maury, Bull. Amer. Paleont., vol. 10, No. 42, p. 198,

pi. 33, figs. 4, 10, 12

1925. Ancilla caroniana Maury, Mansfield, U. S. Nat. Mus., Proc, vol. 66, art.

22, p. 34, pi. 5, fig. 4.

1925. Ancilla caroniana springvalensis Mansfield, ibidem, p. 35, pi. 5, fig. 5.

1938. Ancilla (Eburna) caroniana Maurv, Yokes, Amer. Museum Novitates, No.
988, p. 4.

1938. Ancilla (Eburna) caroniana springvalensis Mansfield, Vokes, ibidem, p. 4.

1942. Ancilla (Eburna) caroniana Maurv, Rutsch, \'erh. Naturf. Ges. Basel,

vol. 54, p. 155, pi. 8, figs. 1, 3.

1942. Ancilla (Eburna) caroniana springvalensis Mansfield, Rutsch, ibidem,

p. 156, pi. 8, fig. 2.

T')'pe.y. — Lectotype of A. caroniana (herewith selected):

Paleont. Research Inst., Ithaca, N. Y., No. 1025 (specimen figured

by Maury, 1925, pi. 33, figs. 10. 12) . Holotype of caronuuni spring-

valensis: USNM 352666.

Dimensions of lectotype of caroniana. — Weight 60.1 nnn, dia-

meter 28.7 mm.
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Type locality. — For both forms: Springvale Quarry, Trinidad.

A. caroniana is represented by two incomplete specimens from

the base of the Melajo Clay. In the Savaneta Glauconitic Sandstone

Member A. caroniana is abundant, and all transitions from A.

caroniana to Mansfield's subspecies springx>alensis are repre-

sented. The Melajo specimens have an acute spire with flat-sided

whorls.

A. caroniana has a distinct spiral line just above the middle

of the body whorl which meets the parietal callus above the aper-

ture. This line is absent in the type species of Eburna, the Recent

West Indian A. glabrata (Linne) as well as in A. glabrata speciosa

Rutsch (1934, p. 78, pi. 5, figs. 6, 7, text fig. 10) from the late

Miocene Punta Gavilan Formation of Venezuela.

Maury's (1925, p. 199) record of A. caroniana from the middle

Miocene Manzanilla Formation has not been confirmed.

Occurrence. -\]SGS> 18411, USGS 18634.

Distribution. — ^7i\?ine\.-A Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Family MITRIDAE

Genus CANCILLA Swainson

Swainson, 1840, A treatise on malacology, pp. 130, 320.

Type species (by subsequent designation, Herrmannsen, 1846,

Indicis generum malacozoorum primordia, vol. 1, p. 166), Mitra

isabclla Swainson. See Coan (1966, p. 129)

.

Cancilla cf. sanctifrancisci (Maury)

A fragment from the base of the Melajo Clay, consisting of a

single late whorl, seems to belong to C. sanctifrancisci (Mamy)

(1925, p. 204, pi. 35, fig. 13) which had been described from the

Savaneta Glauconitic Sandstone Member of the Springvale Forma-

tion. Its sculpture consists of five spirals without secondary spirals

in its interspaces and fine axials.

Some small specimens, also from the base of the Melajo Clay,

include well-preser\'ed early stages. The protoconch is high, and

consists of 31/^ whorls. Scidptiue starting abruptly, consists of four

closely set spirals and weak axials in the interspaces. On later whorls

the two central spirals are somewhat stronger than the others.

Columella with three strong folds, below which there may be one

or two smaller ones.
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It is questionable whether these immature specimens repre-

sent C. sanctijrnncisci. Rutsch (1942, pi. 8, figs. Ca, 6b) figured

a much better specimen than Maury (1925, pi. 35, fig. 13) and in-

cluded Mitra xvoodringi Yokes (1938, p. 22, fig. 15) in the synony-

my of C. sanctifrojicisci. The early whorls of the Melajo shells are

more convex than those of specimens from Springvale.

Occurre7ice. -VSGS 18411, USGS 18634.

Genus SCABRICOLA Swainson

Svvainson, 1840, A treatise on malacologv', pp. 130, 131, 319.

Type species (by subsequent designation. Gray, 1847, Zool.

Soc. London, Proc, pt. 15, p. 141), Mitra serpentina Lamarck.

According to Cernohorsky (1966, p. 116) Mitra serpentina is

the same as Valuta variegata Gmelin, and its radula "unicpie among

all other mitrid radula types."

Scabricoia nodulosa (Gmelin) PI. 55, fig. 18

1791. J'oluta nodulosa C.melin, Systema Naturae, ed. 13, vol. 1, pt. 6, p. 344.5.

1962. Mitra (Uromitra) nodulosa (Gmelin). Weisbord. Bull. Anier. Paleont.,

vol. 42, No. 193, p. 395, pi. 36, figs. 7, 8. For further citations see tliis

publication.

A single, worn, not adult specimen from Matura is available.

It is indistinguishable from Recent shells of corresponding size. As

stated by Abbott (1958, p. 82) , the sculpture and shape of S. nodu-

losa are strongly variable.

Mitra granulosa Lamarck is considered a synonym of .S'. nodu-

losa by some authors. Pilsbry's (1922, p. 340) record of 5. gra)iulosa

from the Miocene of the Dominican Republic needs confirmation.

A single specimen from late Miocene deposits near Puerto Lim6n,

Costa Rica (USGS locality 21056), may be conspecific with 5.

nodulosa, although it has coarser axials than most of the Recent

shells.

Occurrence. - USGS 19860.

Distribution. — Pleistocene of Cuba. Recent from f'loi ida and

the Bahamas through the AVest Indies.

Genus CONOMITRA Conrad

Conrad, 1865, Amer. Join'. Conchology, vol. 1. pt. 1, p. 25.

Type species (by subsequent designation, Fischer, 1884, Manuel

de conchyliologie, p. 613), Mitra fiisoides Lea.
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Conomitra species A PI. 55, figs. 19, 20

Of medium size, biconic. Protoconch consists of about two

whorls. Postnuclear whorls almost five. Sculpture consists of num-

erous axials with wider interspaces and low, but broad spirals.

There are three to four spirals on the spire whorls. Sutiue deep.

\Vhorls shoiddered near upper suture. Columella with four strong

folds. On the lower part of the body whorl there may be secondar\

spirals.

A single, incomplete specimen from the base of the Melajo

Clay is at hand. It is closely related to the Miocene Venezuelan C.

kwclana F. Hodson {in Hodson and Hodson, 1931a, p. 43, pi. 2^.

figs. 1-4, 7, 11) . The Melajo specimen has a somewhat larger apical

angle and finer sculptiue. C. caribbeana W'eisbord (1929, p. 48, pi.

(). figs. 14, 15) from the middle Miocene of Colombia has even

coarser axials than C. ImicJana and is larger.

C. maxiryac Rutsch (1942, p. 15(S. pi. 8, figs. 8a, 8b) from

Springvale Quarry is a different species.

Occurrence. — \]SOS 18411.

Family TURBINELLIDAE

Genus TURBINELLA Lamarck

Lamarck, 1799, Mem. Soc. Hist. Xat. Paris, p. 7,S.

Type species (by monotypy) . Voltita pynini Linne.

Turbinella riosecana (H. K. Hodson)

DSL Xancus praeuvoideus riosecanus H. K. Hodson, in Hodson and Hodson.
Bull. Amer. Paleont., vol. 16, No. 60, p. 12, pi. 11, fig. L pi. 12. fig. 1.

1942. Xancus trinitatis riosecanus H. K. Hodson, Rutsch, Verb. Naturf. Gcs.

Basel, vol. 54, p. 161, pi. 9, figs. 1, 3.

1964. Turbinella riosecana (H. K. Hodson) . \'okes, Tidane Stud. Geol.. \ol.

2, No. 2, p. 53. For further citations see this publication

Ho/o/}'/?(;'. — Paleont. Research Inst.. Ithaca, N. Y., No. 24148.

Type locality. — About 20 km northeast of Urumaco, Falcon,

\'enezuela.

A single, incomplete specimen from the base of the Melajo

Clay is at hand. It consists of three smooth whorls and has a thick-

parietal callus. It is about 1(30 mm high, and its greatest diameter

measures 95 mm. The relationships of this species to other forms

have been discussed by Yokes (1964, pp. 40, 54)

.

Occurrence. - USGS 1841 1.

Distributio)!. — Sa\anet:i Glauconitic Sandstone Member and
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Melajo Clay Member, both of Sjjringvale Fm., Trinidad. Rio Seco

Fill. (Pliocene) , Falcon, Venezuela.

Family MARGINELLIDAE
Genus PRUNUM Herrmannsen

Henniannsen, 1852, Indicis gcncruiii nialacozoorum. Suppleincnta rl coni-
genda, p. 113.

Type species (by monotyj^y) , Voluta prumun Gmelin.

Subgenus PRUNUM s. str.

Prunum (Prunum) dallianum (Maury) PI. 57, figs. 1-4

1912. Marginella dalliaua Mauiv, Acad. Nat. Sci. Philadelphia, Jour., ser. 2,

vol. 15, p. 67, pi. 10. figs. '^. (J.

1925. Marginella daUiana Mauiv, Mauiv, Bull. Anier. Paleont., vol. 10, No. 42,

p. 201.

Of medium size, rather stout. Spire low. Outer lip moderately

thickened, smooth. Columella with four folds, the two anterior ones

with a narrow interspace and much more oblique than the t^vo

posterior ones. Columellar callus inconspicuous. Aperture some-

what broader anteriorly.

Lectotypc (herexoith selected). — CoxneW University, Paleont.

Museum, Ithaca, N. Y., unnumbered.

Dmiensions of lectotype. — Height 20.3 mm, diameter 13.2 mm.
Type locality. — Fohu Courbaril area: 1000 feet west of Brigh-

ton pier, Trinidad.

Only a few specimens of P. dallianiun are known from the

Courbaril beds. Guppy [e.g. 1874, p. 440) cited P. cacrulcsccns

Lamarck from the Matura beds several times. P. caenilescens is con-

sidered as a synonym of P. prinunn by some authors. A few speci-

mens from Matura with broken outer lips may represent Guppy's

P. caenilescens. Their stoutness, the position of their columellar

folds, and the weak callus on the anterior part of the columella

suggest that they are conspecific with P. clallianiun.

The Recent Caribbean P. priimim is larger, more slender, and

has a high spire. The Recent Eastern Pacific P. ciirtiim (G. B.

Sowerby I) (Coan and Roth, 1966, p. 280, pi. 48, figs. 4-6) has a

somewhat higher spire, weaker columellar folds, and a prominent

deposit of callus near the base of the columella which is lacking

in P. dallianiun.

Occurrence. -Vo'im Courbaril: USGS 10991, USGS 20432,

USGS 20434, USGS 21778. Matura Bay: JS 67 (?) , USGS 19860 (?)

.
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Subgenus EGOUENA Jousseaume

Jousseaume, 1875, Revue et Magasin de Zoologie, ser. 3, vol. 3, p. 167.

Type species (by subsequent designation, Tomlin, 1917, Malac.

Soc. London, Proc, vol. 12, pt. 5, p. 244) , Marginella amygdala

Kiener.

Prunum (Egouena) springvalense (Maury) PI. 57, figs. 5, 6

1925. Marainella sprins;vale>isis Maiir\. Bull. Anier. Paleont., vol. 10, No. 42, p.

200, "pi. 34, figs." 10, 14.

1925. Marginella springvalensis Maurv, Mansfield, U. S. Nat. Mus., Proc, vol.

66, art. 22, p. 38, pi. 6, fig. 13.

1938. Marginella (Leptegouana) springi'alensis Maury, Yokes, Amer. Museum
Novitates, No. 988, p. 4.

1942. Marginella (Prunum) springx>alensis Maurv, Rutsch. \'erh. Natmf. Ges.

Basel, vol. 54, p. 104.
"

Of niediinii to large size, solid. Spire moderately elevated.

Outer lip strongly thickened. Parietal callus not prominent. The
four columellar folds of about the same strength, the two anterior

ones more closely set and more oblique than the others. Aperture

wider anteriorly. Callus of outer lip not reaching beyond penidti-

mate whorl posteriorly.

Lectotype (herewith selected). — Paleont. Research Inst., Ithaca,

N. Y., No. 1038 (specimen figured by Maury, 1925, pi. 34, fig. 14).

Dimensions of lectotype. — Heii^bi 41.4 mm, greatest diameter

25.5 mm.
Type /or<7 ///)'. — Springvale Quarry, Trinidad.

P. springvalense occius abundantly in the Savaneta Glauconi-

tic Sandstone Member, but at the base of the Mela jo Clay only a

few specimens have been foiuid.

P. springvalense is related to the Miocene Venezuelan P. demo-

cracianum (F. Hodson) {in Hodson, Hodson and Harris, 1927, p.

76, pi. 40, fig. 20) . P. democracianum has a higher spire and a more

inflated body w4iorl. P. springvalense does not have a close Recent

relative in the Western Atlantic or the Eastern Pacific.

Occurrence. -VSGS 18411, USGS 18634.

Distribution. — Savaneta Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Prunum (Egouena) calypsonis (Maury) PI. 57, figs. 9, 10

?1910. Marginela (sit) coniforniis G. B. Sowerby I, Guppy, Agric. Soc. Trinidad
and Tobago, Soc. Paper No. 440, p. 8; reprint, Harris, 1921, Bull. Amer.
Paleont., vol. 8, No. 35, p. 151.
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1925. Margitiella calxfjsouis Maiiiv, Bull. Amci. Paleont., vol. 10, No. 42, p.

199, Vl- 34, figs. 12, 13.

192.5. Marginella calypsonis Maiirv, Mansfield, U. S. Nat. Mus., Proc, vol. 66,

art. 22, p. 39, pi. 6. fig. 11.
'

1938. Marginella (Egouaua) cal\l)soriis Maurv, Yokes, Amer. Museum Novi-

tates. No. 988, p. 4.

1942. Marginella (Pruniim) calypsonis Maury, Rutsch, Verb. Naturf. Ges.

Basel, vol. 54, p. 104.

Of medium size, solid. Spire moderately elevated. Outer lip

strongly thickened. Callus of inner lip thick, reaching from the base

of the columella to the top of the spire. Spire whorls recognizable

on dorsal side only. Columellar folds four, the two anterior ones

more oblique and somewhat stronger.

Lectotype (hereiaith selected). — Paleont. Research Inst., Ithaca,

N. Y., No. 1037 (specimen figured by Maury, 1925, pi. 34, fig. 13).

Dimensions of lectotype. — Height 21.6 mm, greatest diameter

12.1 mm.
Type locality. — Springvale Quarry, Trinidad.

Like P. springvalense this species is abundant in the Savaneta

Glauconitic Sandstone Member, but only a few specimens have been

collected at the base of the Melajo Clay.

The Venezuelan Miocene P. berjadinense (F. Hodson) {in

Hodson, Hodson and Harris, 1927, p. 75, pi. 37, figs. 11, 13, pi. 40,

figs. 16, 18) seems to be related to P. calypsonis, although it is

smaller and its parietal callus less prominent. The figured paratype

of P. siiteri (Rutsch) (1934, pi. 8, figs. 8, 9; not figs. 6, 7, 10) , from

the late Miocene Punta Gavilaii Formation of Venezuela, has about

the dimensions of P. calypsonis. Its parietal callus is not so thick

as in P. calypsonis (in this respect more resembling P. berjadinense)

and its outer lip less thickened.

The Recent Western Atlantic P. cinctiitn (Kiener) (Species

general, Marginella, p. 21, pi. 8, fig. 32) probably is a descendant of

P. calypsonis. Its parietal callus and outer lip are even heavier.

Occurrence. -VSGS 18411, USGS 18634.

Distribution. — S'd\^net3. Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Genus VOLVARINA Hinds

Hinds, 1844, Zool. Soc. London, I'loc, pt. 12, p. 75.

Type species (by subsequent designation, Redfield, 1870, Amer.
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Jour. Conch., vol. 6, pt. 2, p. 221), MargineUa nitida Hinds (i=

Vohita mitrella Risso) .

Volvarina (?) species A PI. 57, fig. 17

Shell large, solid. Spire low, but pointed. Outer lip thickened,

straight. Columella with four folds of about equal strength. Aper-

ture wider anteriorly. Columellar callus inconspicuous.

A few specimens of this form occur at the base of the Melajo

Clay and probably represent a new species. They are somewhat

larger, stouter, and have a lower spire than the middle Miocene

MargineUa leander Brown and Pilsbry (1911. p. 347, pi. 24, fig. 13;

Olsson, 1922, p. 98, pi. 6, fig. 22) from Panama. MargineUa coUina

Olsson (1922, p. 97, pi. 7, figs. 26, 27) from the middle Miocene

of Costa Rica is smaller and more slender.

Occurrence. -\]SG?> 18411, USGS 18634.

Volvarina (?) species B PI. 57, fig. 16

A few specimens from the Courbaril beds and Matura are

similar to Volvarina (?) species A. Their outer lip, however, is not

straight, and there is a shallow concavity near the base of the

columella which is not present in the Melajo specimens.

There seems to be no closely related Recent Caribbean species.

V. avena (Kiener) (Abbott, 1958, p. 85, pi. 2 1) is much more s.en-

der, and the central part of its outer lip is slightly constricted.

Occurrence. -Foint Courbaril: USGS 20432. Matura Bay: JS

67, RR 230, PJ 302, USGS 19860.

Genus PERSICULA Schumacher

Schumacher, 1817, Essai d'un nouveau systeme des habitations des vers

testaces, p. 235.

Type species (by monotypy) , Persicula variabilis Schumacher

{= Valuta persicula Linne)

.

Subgenus RABICEA Gray

Gray, 1857, Guide to the systematic distribution of Mollusca in the British

Museum, p. 37.

Type species (by monotypy) , MargineUa i)iterrupta Lamarck

(= Voluta interruptolineata Megerle von Miihlfeld)

.

Persicula (Rabicea) couviana (Maury) PI. 57, figs. 13-15

1925. Mars,inelia (Persicula) coux)iana Mamy, Bull. Amer. Paleont., vol. 10,

No. "^42, p. 202, pi. 34, fig. 11.
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1925. Manj^^ifu'lla (Posicula) l)roj>eol>esa Mansfield, U. S. Nat. Mus., I'loc, vol.

66, art. 22, p. 41, pi. 6, fig. 10.

1938. Mars^inella (Persicula) cotiviaiia Maurv, V'okcs, Aincr. Museum Xoxitatcs,

No. "988, p. 4.

1938. Marginella (Persicula) j)V()j>c()besa Mansfield, Yokes, ibidem, p. 4.

1942. Persicula (Rahicea) coiii'ifina (Mauiy), Riitsch, Veih. Xatnrf. Cies. Uasel,

vol. 54, p. 165.

Of medium size, solid. Outer lip thickened, denticulated within.

Parietal callus thin, with an inconspicuous axial ridge. Cohunella

with two prominent folds at base, the upper one being stronger.

Above them there is a variable number of shorter and Aveaker

ridges. Basal notch deep.

Holotypes. — Oi P. couviana: Paleont. Research Inst., Ithaca,

N. Y., No. 1035. Of P. propeobcsa: USNM 352651.

Type locality. — For both species: Springvale Quarry, Trinidad.

P. couviana occurs at the base of the Afelajo Clay. Most speci-

mens are perfectly preserved. Some of the Melajo shells reach a

larger size than topotypes. The prominence of the denticles on the

inner surface of the outer lip is variable. The denticles may be

lacking in immature shells but are present in adults.

P. couviana is closely related to the Miocene Venezuelan P.

venczuelana lavelana (F. Hodson) (//? Hodson, Hodson and Harris,

1927, p. 78, pi. 40, figs. 3, 10, 11). \n fact the chfferences are slight.

The Venezuelan species tends to be stouter and has a thicker parie-

tal callus.

Occurrence. -\JSGS 18111, USGS 18634.

Distribution. — S2L\2inGX.^. Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Persicula (Rabicea) cf. interruptolineata (Megerle von Miihlfeld)
PL 57, figs. 11, 12

A number of specimens from Matura may be referrable to the

Recent Caribbean P. interruptolifieata. No color patterns are pre-

served. They show a considerable variation as to stoutness. The
denticulation on the inner sinface of the outer lip is weak, if

present. The groove above the two basal columellar folds is some-

times not pronounced at all.

A similar variability is shown by Recent specimens. According

to Coan and Roth (1966, p. 284) P. interrupta mareana Weisbord

(1962, p. 409, pi. 37, figs. 9-14) and P. hodsoni Weisbord (1962, p.
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412, pi. 38, figs. 5-8) , both from the Pliocene of Venezuela, probably

represent P. interriiptolineata.

Occurrence. -Y^ 10924, JS 67, RR 230, USGS 18204, USGS
19860.

Genus BULLATA Jousseaume

Jousseaume, 1875, Revue et Magasin de Zoologie, ser. 3, vol. 3, pp. 167, 250

Type species (by tautonymy) , Voluta bulla ta Born.

Bullata maiae (Maury) PI. 57, figs. 7, 8

1925. Mai oiiiella (J'oliitella) maiae Maurv, Bull. Anier. Paleont., vol. 10, No.
42, p. 201. pi. 34, fig. 9.

1938. Maririnella (Volutella) maiae Maurv. Yokes, Amer. Museum Novitates,

No. 988, p. 4.

1942. Marginella (Bullata) bullata maiae Maurv, Rutsch, Verb. Naturf. Ges.

Basel, vol. 54, p. 165.

Ho/o^))/?e. — Paleont. Research Inst., Ithaca, N. Y., No. 1033.

Type locality. — Springvale Quarry, Trinidad.

B. maiae occurs in the Melajo Clay in fragments only. One
fragment representing part of a body whorl reaches a height of 66

mm. A complete, but somewhat deformed specimen from the

Savaneta Glauconitic Sandstone Member, is figured. Its spire is flat

and submerged, and the outer lip reaches higher up.

The Recent B. bullata from Brasil is more inflated. Its outer

lip bears denticles, whereas that of />. maiae is smooth. The outer

lip of B. maiae is more thickened, and the base of the apertiue

much wider than in B. bullata.

B. popenoi (Mansfield) (1930, p. 54, pi. 4, figs. 9, 11) from

the late Miocene of Florida is smaller, has a denticulated outer

lip, and a narrower aperture.

Occurrence. -Uutch 47, Hutch 51, PJ 285, USGS 21178.

Distribution. —SavunetA Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Bullata maturensis, n. sp. PI. 58, figs. 1, 2

Shell large, slender. Spire flat, forming a horizontal plane with

the uppermost part of the outer lip. Body whorl only slightly in-

flated. Aperture wider anteriorly. Outer lip thick, smooth, almost

straight. Columellar folds four, the two anterior ones more ob-

licjue.

Holo type. — Na.tural History Museum Basel, No. H 15270.
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Dimensions of holotype. — Height 40.0 mm, greatest diameter

19.5 mm.
Type locality. - Matura Bay: RR 230.

B. maturensis is represented from Matura by one adult shell,

the holotype, and two immature specimens. Three immature shells

from the Courbaril beds are identified as this species as well.

B. maturensis is characterised by its slender shape and its

straight outer lip. None of the large species of Bullata show these

features. The wide anterior part of the apertine is similar to that

of B. maiae, but B. maiae is larger and more inflated. The Recent

B. bullata is even more inflated, and the shape of the aperture en-

tirely different.

Large species of Bullata occur in the Caribbean region from

Miocene to Recent. No Recent analogue is known from the Eastern

Pacific.

Occurrefice. -Voint Courbaril: K 12255, USGS 20434, USGS
21778. Matura Bay: RR 230.

Family CANCELLARIIDAE

Genus CANCELLARIA Lamarck

Lamarck, 1799, Mem. Soc. Hist. Nat. Paris, p. 71.

Type species (by monotypy) , Volutn reticulata Linne.

Subgenus EUCLIA H. and A. Adams

H. and A. Adams, 1854, The Genera of Recent MoUusca, vol. 1, p. 277.

Type species (by subsequent designation, Cossmann, 1899, Es-

sais de paleoconchologie comparee, pt. 3, p. 10), Canccllaria cassi-

dijormis G. B. Sowerby I.

Cancellaria (Euclia) montserratensis Maury PI. 58, figs. 6, 7

1925. Cancellaria moulserrateusis Maury, Bull. Amer. Paleont., vol. 10, No.

42, p. 194, pi. 35, figs. 6, 8.

1925. Cancellaria sprinsi'aleejisis Mansfield. U. S. Nat. Mus., Proc, vol. 66,

art. 22, p. 31, pl.^2, fig. 12.

1938. Cancellaria (Cancellaria) coiivaua \'okes, .\mer. Museiuii Novitales, No.

988, p. 20, fig. 21.

1942. Cancellaria montserratensis Maurv, Rutsch, \'erh. Naturf. Ges. Basel,

vol. 54, p. 163, pi. 9, figs. 7a, 7b.

Of medium size. Protoconch with 2i/^ whorls. Postnuclear

whorls five. Early sculpture consisting of four to five spirals and

about 10 axials. Subsecjuently the whorls become strongly
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shouldered. One spiral is sitting on the shotdder, two broad spirals

are below the shoidder and a third one at the lower siittne. Between

shoulder and upper suture there are two or three minor spirals.

Shotdder with nodes where crossed by axials. Parietal callus large

and prominent. Columella with three folds, the lowest one incon-

spicuotis. Between the upper two folds there are three small ptistides

near the margin of the callus. Outer lip lirate within. Umbilical

opening small. Siphonal fasciole prominent, sculptured by several

spirals.

Types. — hectotype of C. montserratcnsis (herewith selected):

Paleont. Research Inst., Ithaca, N. Y., No. 1046 (specimen figined

by Maury, 1925, pi. 35, fig. 8). Holotype of C. springvahcnsis:

USNM 352662. Holotype of C. couvana: Amer. Museum Nat.

Hist., No. 24667.

Dimensions of lectotype of montserratensis. — Height 27.6 mm,
greatest diameter 15.8 mm.

Type locality (of all three species). — Spring\ale Quarry, Trini-

dad.

This species is represented by two shells from the base of the

Melajo Clay. Both of them have a strongly angulated shoulder. As

pointed out by Rutsch (1942, p. 164) the degree of this angulation

is variable.

There are many species of Euclia in deposits of the late Ter-

tiary Caribbean faimal province. The subgenus is now living in the

Eastern Pacific but not in Caribbean waters. Many of these species

have more or less shouldered Avhorls and more or less persistent

axial and spiral scidpture. One of the strongly shouldered species

is C. triangularis Nelson (1870, p. 191, pi. 6, fig. 10; Olsson, 1932,

p. 158, pi. 18, figs. 1, 2) from the middle Miocene of Peru. It has

stronger spirals, more axials, and the lower part of its body whorl

is more constricted than in C. montserratensis.

The type species of Eiiclia, the Recent Eastern Pacific C. cassi-

(Uformis G. B. Sowerby I (in Broderip and Sowerby, 1832-1833, p.

53, 1832) is much larger, less strongly shouldered, and spiny at the

shoulder.

Occurrence. -V^GS 18634.

Distribution. — Savaneta Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.
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Cancellaria (Euclia) cf. codazzii Anderson PI. 58, fig. 8

Ol incdiuni si/e. Spiic hi<^h. Protoconch wiih 2i/> smooth

whorls. Postniiclear whorls 5i/>. Sculpture startino- with axials.

Early whorls strongl) shouldered, with nine axials per whorl and

three sjiirals. Subsequently the Avhorls are less shouldered and the

number of axials increases rapidly. 1 here are about 24 axials on the

body whorl. Late spire whorls with a sjiiral on the weakly ac-

centuated shoulder, two spirals below the shoulder, and one or two

weak spirals near the upjDcr suture. On the j^enultimatc and the

body whorls a fine spiral thread appears above the shoulder. 7 here

are about 18 spirals below the shoulder of the body -whorl, some

of which are of secondary size. Outer lip lirate within. Columellar

folds three, the lowest one weak. Parietal callus thin. LImbilical

opening small. Siphonal fascicle not prominent.

A single, damaged shell from the Melajo Clay is available. It

may be conspecific with C. codazzii Anderson (1929, p. 116, pi. 14,

figs. 4-7; Barrios, 1960, p. 291, pi. 11, fig. 5) from the middle Mio-

cene of Colombia, but more specimens are needed to be certain.

C. aciiticarinata Weisbord (1929, p. 51, pi. 6, fig. 7), also fiom the

Miocene of Colombia, seems to be related to C. codazzii.

The Melajo specimen is more slender and has more axials than

the Recent C. balboac Pilsbry (1931. p. 139, pi. 41, figs. 7, 8) from

Panama Bay.

Occ2irrc}icc. -VSGS 21178.

Subgenus NARONA H. and A. Adams

H. and A. Adams, 1854, The Genera of Recent Mollusca, vol. 1, p. 277.

Type species (by subsequent designation, Cossmann, 1899,

Essais de paleoconchologie comparc'e, pt. 3. j). 5) , CanccJlaria clava-

tiila G. B. Sowerby I.

Cancellaria (Narona) semota, n. sp. Pi. 58, figs. 4, 5

Of medium size, slender. Protoconch with 2%^ smooth whorls,

its axis slightly oblique to main shell axis. The first 1% whorls of

the protoconch are flat-sided, the remainder inflated. Postnuclear

whorls almost six. Sculpture starts abruptly, consists of eight axials

per whorl and two spirals which give a bicarinate appearance. Sub-

sec|uently additional spirals are intercalated and the axials become

swollen. There are six spirals on the penultimate "\\horl. Axials on
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body whorl of unequal size. Outer lip thickened, denticulated with-

in. Parietal callus not well developed. Columella with two strong

folds. Umbilical opening small. Siphonal fascicle moderately

prominent. Canal long.

Holotype. - USNM 645498.

Dimensions of Jiolotype. — Height 17.7 mm, greatest diameter

8.0 mm.
Type locality. -Melajo River area: USGS 21178.

This species is based on the holotype only which has been

collected from the Melajo Clay. The anterior extremity of the shell

is not complete.

C. bullhrooki Mansfield (1925, p. 31, pi. 5, fig. 3) from the

Miocene of Trinidad is based on the holotype (USNM 352663)

only which is probably immature. The axis of the protoconch of

C. hullbrooki is even more oblique than that of C. semota. The
early sculpture of both species is the same, but additional spirals

appear later in C. semota. The nuclear and sculptured whorls are

stouter and more inflated in C. bullhrooki. C. semota is more slen-

der than C. decaptyx Brown and Pilsbry (1911, p. 346, pi. 24, figs.

5, 6) from the middle Miocene of the Panama Canal Zone, and

has less axials on late whorls. C trema Olsson (1932, p. 162, pi. 15,

figs. 11, 12) from the upper Miocene of Peru has a larger apical

angle, less incised sutures, and more axials on the body whorl.

The nuclear whorls of the Recent Eastern Pacific C. clavatula

G. B. Sowerby I {in Broderip and Sowerby, 1832-1833, p. 52, 1832)

,

the type species of Narona, are more inflated, and secondary spirals

appear earlier than in C. semota. The Melajo species is more slen-

der than C. clavatula.

Occurrence. -VSGS 21178.

Subgenus CHARCOLLERIA Olsson

Olsson, 1942, Bull. Amer. Paleont., vol. 27, No. 106, p. 61.

Type species (by original designation) , Cancellaria (Charcol-

leria) perdiciana Olsson.

Cancellaria (Charcolleria) species PI. 58, fig. 3

A single, somewhat worn specimen from the base of the Melajo

Clay is available. It consists of a little less than six whorls including

protoconch. The sculpture is predominantly spiral, the interspaces
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of the spirals narrow. Whorls moderately convex. Sutures not deeply

incised. Inner surface of outer lip with lirations. Columellar callus

prominent. Columella with two strong folds. Anterior canal long.

Although much smaller, the Melajo shell seems to be more

closely related to C. perdiciana Olsson (1942, p. 61, pi. 8, fig. 5)

from the lower Miocene of Colombia than to the Pliocene C. lerryi

Olsson (1942, p. 62, pi. 8. fig. 1) from Panama. C. terryi is more

slender, has more inflated whorls with deeply incised sutures and

heavier sculpture.

Occurrence. -VSGS 18634.

Genus TRIGONOSTOMA Blainville

Blainville, 1827, Manuel de malacologie et de conchyliologie, p. 652.

Type species (by monotypy and tautonymy) , Delphviula tri-

go?wstotna Lamarck.

Subgenus EMMONSELLA Olsson and Petit

Olsson and Petit, 1964, Bull. Amer. Paleont., vol. 47, No. 217, p. 541.

Type species (by original designation) , Cancellaria tenera

Philippi.

Trigonostoma (Emmonsella) species

A single, incomplete shell from the base of the Melajo Clay is

available. Protoconch with two whorls. Early sculpture consists

of a few spirals with narrow interspaces. On later whorls one of the

central spirals becomes more prominent than the others. Axial

sculpture inconspicuous.

The Melajo shell is too incomplete to point out affinities.

Although not recorded, a species of Trig07iostoma occurs in the

Savaneta Glauconitic Sandstone Member as well. The few speci-

mens known are incomplete and deformed. They do not seem to be

conspecific with the Melajo shell.

Occurrence. — USGS 18634.

Family CONIDAE
Genus CONUS Linne

Linne, 1758, Systema Naturae, ed. 10, p. 712.

Type species (by subsequent designation. Children, 1823),

Conns rnarmoreus Linne. See Kennard, Salisbury and Woodward

(1931, p. 35).
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Conus springvaleensis Mansfield PI. 58, fig. 9

1867. Cotius l)laniliiiiliis G. B. Sowcrbv I, Giippv. Pioc. Sci. Assoc. Trinidad,
pt. 3, p. L^f); reprint. Harris, 1921, Bull. Anier. Paleont., vol. 8, No. 35, p.

38.

1874. Cnrms plaiiilixitus C. B. Sovverb\ I, Guppv, C.eol. Mag., new ser., decade
2, vol. 1, p. 440 (part).

1910. Conus planiliratus G. B. Sowerb\ I, Giippy, .\gric. Soc. Trinidad and
Tobago, Soc. Paper No. 440, p. 6; reprint, Harris, 1921, Bull. .Amer.

Paleont., vol. 8, No. 35, p. 149.

1925. Contis planiliratus G. B. Sowerbv I, Maurv, Bull. .Ainer. Paleont.. vol.

10, No. 42, p. 186, pi. 34, fig. 6.

?1925. Conus burckliardti Bose, Maury, ibidem, p. 187, pi. 34, fig. 5.

1925. Conus spri)iiii'aleensis Mansfield, U. S. Nat. Mus., Proc, vol. 66, art. 22,

p. 11, pi. 1,'figs. 3, 6.

1938. Conns (Leptoconus) sprin<^i>alcensis .Mansfield. \'okcs, Anier. Museimr
Novitates, No. 988, p. 3.

1942. Conus spri)iiriialeensis Mansfield. Rutsch, \'crh. Naturf. Ges. Basel, vol.

54, p. 104.

Of small to inecliiini .size, moderately slender. Spire somewhat

concave in j^rolile. Protoconch hi<i,h, slender, consists of more than

three smooth whorls. Postniiclear whorls nine. Early spire whorls

strongly angidated on lower j^art, without tubercles. Scidjitiue con-

sists of oj)isthocyrt giovvth lines only. Late spire whorls Avith a few

scarce!) \isible sj^irals. Shoulder of body whorl strongly angulated.

Scidptiire of body whorl consists of a variable number of ^v'idely

spaced sjjiral groo\es which cover most of the body whorl. Anal

notch moderately deeji. Apertine slighth Avider anteriorly.

Holotype. -VSlSiM 352644.

Type locality. — Springvale Quarry, Trinidad.

This species is represented by a few specimens from the base

of the Melajo clay. The sculpture of the last whorl of immature

s]3ecimens is usually restricted to the lower half of the whorl.

C. spri)igxial('C}isis is related to the widespread C. imitator

Brown and Pilsbry (191 1, \). 3 12, \)\. 23, fig. 4) , which has originally

been described from the middle Miocene of the Panama Canal

Zone. C. imitator is larger and has a less concave spire. The same is

true for C. imitator litis Woodring (1928, p. 209, pi. 10, figs. 5, 6)

from the Bowden Formation of Jamaica. In addition C. imitator

has tubercles on early spire whorls and a smaller protoconch. C.

soplnis Olsson (1932, p. 154, pi. 16, figs. 6, 8, 9) from the Miocene

of Peru has a similar protoconch, but it is a smaller species, and the

anterior part of its body whorl is somewhat constricted.

The Recent Eastern Pacific C. arniatiis Broderip and G. B.
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Sowerby 1 (Hanna and Strong, 1919, p. 292, pi. 5, figs. 2-4) essen-

tially has a higher spire. Its Pliocene subspecies C. xjacuanus Olsson

(1942, p. 49, pi. 6, figs. 11, 12) from Costa Rica and Panama has

a less concave spire.

Occurrence. -\JSG^ 18411, USGS 18634.

Distributioji. —Sa\Rneta. Glauconitic Sandstone Member and

Melajo Cllay Member, both of Springvale Fm., Trinidad.

Conus couvaensis Yokes PI. 58, figs. 10, 11

1938. Conns (LitJioconus) couvaensis Vokes, Amer. Museum Novitaies, No. 988,

p. 18, fig. 16.

1942. Conus couvaensis \'okcs, Rutsch, Veih. Naturf. Ges. Basel, vol. 54, p.

104.

Of mediimi size, stout. Spire low. Protoconch not preserved.

Postnuclear whorls eight. Spire whorls concave above shoulder,

sculptured by opisthocyrt growth lines only. Anal notch deep. Body

whorl somewhat convex below shoulder, scidptured by a few spirals

near the base.

Holotype. — Amer. Museum Nat. Hist., No. 24998.

Type locality. — Springvale Quarry, Trinidad.

C. couvaensis occurs at the base of the Melajo Clay. The stout

shape and low spire suggest a relationship to the middle Miocene

C. aemulator Brown and Pilsbry (1911, p. 342, pi. 23, fig. 9) from

the Panama Canal Zone and C. veatchi Olsson (1922, p. 44, pi. 2,

figs. 5, 8) from Water Cay, Panama, and the Panama Canal Zone,

which are considered as synonyms by some amhors. C. couvaensis,

however, lacks the spirals above the shoidder and is smaller.

Rutsch (1934, p. 104, pi. 9, figs. 7-11) recorded C. aemulator from

the late Miocene Punta Gavilan Formation of Venezuela and

treated it as a subspecies of the Recent Caribbean C. proteus Hwass.

The holotype of C. nianzanillaensis Mansfield (1925, p. 12, pi.

2, figs. 5, 10) from the middle Miocene Manzanilla Formation of

Trinidad is imperfect and the only specimen known. Its early spire

whorls are tuberculated. The spire whorls are less concave than in

C. couvaensis, and there are traces of spirals.

Occurrence. -\jSGS 18411, USGS 18634.

Distribution. — Sdx-Auela Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.

Conus species

A small species of Conus occins in the Matiua shell bed. Only
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two specimens are available. Tlie larger one is 20.3 mm high and

worn. The other shell is unworn and shows that the early spire

whorls are tuberculated, and that there are a few fine spirals above

the shoulder. These spirals disappear on later spire whorls. Spire

moderately high, slightly concave. Shoulder of body whorl strongly

angidated. Body whorl smooth except for spirals near the base.

Guppy cited Conns piisio Bruguiere from Matura. According

to Clench (1942a, p. 10) Conns pusio Hwass is the same as C. jaspi-

deus Gmelin. The body whorl of C. jaspidens is usually covered by

widely spaced spirals, whereas on the Matura specimens the spirals

are restricted to the lowest part of the body whorl.

Occnrrcnce. - RR 230, USGS 19860.

Family TURRIDAE

Genus POLYSTIRA Woodring

^Voodling, 1928, Carnegie Inst. Wasliington, Pul). 385, p. 145.

Type species (by original designation) , Plenrototna albida

Perry.

Polystira species A

The Matura shell bed has yielded a few small fragments of a

Polystira. They are too worn to point out affinities. The strongest

spiral is situated a little above the middle of the whorl. Below it

there are two fine spirals, above it one stronger one.

Occurrence. -]S 67, RR 230, PJ 302, USGS 19860.

Polystira species B PI. 59, fig. 13

A few immature specimens from the Melajo Clay are available.

The figured specimen is perfectly preserved. The protoconch con-

sists of liA whorls, and its last part is sculptured by a few fine

axials. There are six postnuclear whorls preserved. First scidpture

consists of opisthocyrt axials, a sharp subsutural spiral, and a

stronger spiral at about the middle of the whorl. On subsequent

Avhorls the spirals become stronger and the growth lines prominent.

On the fourth sculptured whorl a secondary spiral and a little later

a second one appear below the medial keel. Anterior canal slightly

twisted to the left.

The early sculpture of the Recent Western Atlantic P. jlorencae

Bartsch (1934, p. 9, pi. 3, figs. 4-7) is similar to the Melajo species.
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but the jjrotoconch of P. jlonnicae is larger, and the axials on the

first sculptured whorl less prominent. P. florencae has a longer

anterior canal.

The relations to Polystira species A from Matura are uncertain

initil better specimens are a\aila])lc, although both have a similar

early sculpture.

Occinrcnce.-Yl. 1810, PJ 285, USGS 18399.

Genus CARINODRILLIA Dall

Ball, 1919, U. S. Nat. Mus., Proc, vol. 56, No. 2288, p. 17.

Type species (by original designation) , ClathrodrilUa (Carino-

drillia) kalis Dall.

Carinodrillia meraca, n. sp. PI. 58, figs. 15, 16

Of small to medium size, slender. Protoconch with three

smooth whorls. Postnuclear whorls nine. First sculpture consists

of opisthocline axials which gradually become stronger. After a

little more than half a whorl a subsutural spiral appears. yVt the

same time or a little later two spirals appear on the lower part of the

whorl. They are more prominent, where they cross the axials. Late

spire whorls with one or two additional spirals near the lower

suture. There are seven axials on late whorls. Anal fasciole sculp-

tured by three or four spiral threads and conspicuous growth lines.

Body whorl with about 1 1 spirals and about four minute spiral

threads in their interspaces. Anal sinus deep. Outer lip thickened.

Golumellar callus prominent, smooth. Anterior canal moderately

long. Siphonal fasciole slightly bulging, sculptured by a few sjiirals.

'

Holotype. - USNM 645499.

Dimensions of holotype. — Height 17.8 mm, greatest diameter

5.0 mm.
Type locality. — Melajo River area: USGS 21178.

This species occurs in the Melajo Clay and is represented by

about 30 specimens. Many of them are immature or incomplete.

The outer lip of the holotype is broken.

C. meraca is an extremely slender species. It is closely related

to the Miocene C. aquanica Olsson (1922, p. 65, pi. 5, figs. 16, 17)

from Gosta Rica. C. aqua7iica has more and more prominent axials

and is somewhat less slender.

C. fyroprfiisiforwis (Mansfield) (1925, p. 20, pi. 2, figs. 3, 4)
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from the middle Miocene of Trinidad is considerably larger. It is

less slender and has less, but much broader axials. Rutsch (1942,

p. 168) rejjorted two specimens from the Savaneta Glauconitic

Sandstone Member of the Springvale Formation as CarinodrUlia ?

sp. ind. Although similar in scidptine, they differ in being less

slender than C. rneraca.

Occurrence. -EL 1810, K 9903, PJ 285, USGS 18399, USGS
21178.

Genus CRASSISPIRA Swainson

Swainson, 1840, Treatise on Malacology, p. 313.

Type species (by subsequent designation, Herrmannsen, 1847,

Indicis generum malacozoorum j)rimordia, vol. 1, p. 318), Pleiiro-

toma hottae Kiener.

Subgenus CRASSISPIRA s. str.

Crassispira (Crassispira) cf. caroniana (Maury) PI. 59, fig. 4

A single specimen from the Melajo Clay is available. Its tip

and the outer lip are broken. There are 12 opisthocline, narrow

axials on late whorls. Late spire whorls with four fine spirals. Opis-

thocyrt growth lines on anal fasciole prominent. Subsutural spiral

sharp. Anterior canal long.

The axials of topotypes of C. caroniana (Maury) (1925, p.

189, pi. 32, fig. 12) from the Savaneta Glauconitic Sandstone Mem-
ber are somewhat more rounded than those of the Melajo shell.

The Melajo .specimen has less spirals on the spire whorls.

C. henekeni (G. B. Sowerby II) (1850, p. 50, pi. 10, fig. 6)

from the Miocene of the Dominican Republic is a different species.

It has less, but broader axials, which are almost orthocline.

Occurrence. — PJ 285.

Crassispira (Crassispira) faceta, n. sp. PI. 59, figs. 5, 6

Shell large, moderately slender. Protoconch with almost three

whorls. Postnuclear whorls 81/,. Scidj^ture consists of a sharp sub-

sutural spiral antl slightly opisthocline axials. There are 13 axials

on the penultimate whorl; their crests somewhat sharj^ened. Anal

fasciole concave, scidptured by opisthocyrt growth lines. Spire

^vhorls with six or seven spirals below anal fasciole. Aperture long.

Anterior canal moderately long. Siphonal fasciole slightly bulging.
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//o/o/Yp<". — Natural History iMuseuni Basel, No. H 15.H17.

Dimensions of holotypc. — Height 39.5 mm, greatest diameter

12.2 mm.
Type /r;rY///7)'. -Matiira Bay: RR 2.S0.

This species is represented from Matina by the holotype and

two immature, fragmentary specimens. The outer lip of the holo-

type is broken.

C. faceta is closely related to C. caroniana (Maury) (1925, p.

189, pi. 32, fig. 12). It differs in being less slender and in having

lower, stouter whorls. It is also less slender than C. aegis Woodring

(1928, p. 151, pi. 4, fig. 12) from the Bowden Formation of Jamaica.

C. aegis has proportionately higher whorls, its axials are almost

orthocline, and its protoconch has less whorls.

Occurrence. - RR 230, USGS 18204.

Subgenus CRASSISPIRELLA Bartsch and Rehder

Bartsth and Rehder, 1939, U. S. Xat. Mus., Proc, vol. 87, No. 3070. p. 135.

Type species (by original designation) , Turris (Crassispira)

riigitecta Dall.

Crassispira (Crassispireila) ritanida (Mansfield) PI. 59, figs. 11, 12

1867. PIciirotoma luctuosa d'Orbigny, Guppy, Proc. Sci. Assoc. Trinidad, pt.

3. p. 159 (part); reprint. Harris, 1921,' Bull. Amor. Paleont., vol. 8, No.

35, p. 38.

1874. Pleiirotoma luctuosa d'Orbigny, Guppy, Geol. Mag., new scr., decade

2, vol. 1, p. 440 (part) .

1925. Drillia ritanida Mansfield. U. S. Nat. Mus., Proc, vol. 66, art. 22, p. 24,

pi. 4, fig. 10.

Of small size. Protoconch consists of U/o smooth whorls. Post-

nuclear whorls six. First sculpture consists of closely spaced axials

with a few minute spirals in their interspaces. After about a quarter

of a whorl the subsutural spiral appears which gradually becomes

stronger. Axials on early sculptured whorls reach from subsutural

cord to lower suture, but gradually disappear on anal fasciole.

There are about 12 axials on the body w4iorl. Late s|)ire whorls

with five or six spirals between the axials and about four finer

spirals on the anal fasciole. Body whorl with about 1 1 primary

.spirals below the anal fasciole and one or two secondary spirals in

each interspace. Outer lip smooth within. Anal sinus moderately

deep. Parietal callus smooth. Pillar sculptured by a few spirals.

Holotype. -VSKM 115581.
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Type locality. — Matuia, Trinidad.

C. ritanida was originally based on the holotype only. Later

collections from Matina have yielded 18 additional specimens,

most of which, however, are incomplete.

C. ebcnina (Ball) [1890-1903 (1890), p. 33, pi. 2, fig. 8J.

which is said to range from Miocene to Recent, essentially is a

larger and stouter species with a sharper siibsiitmal cord. Accord-

ing to Abbott (1958, p. 94) C. cbeuiua is a synonym of C. fiisce-

scens (Reeve) . C. oerleli (Bose) (in B5se and Tonla,1910, p. 249,

pi. 13, fig. 24) from the upper Miocene of the Tehiiantepec area,

Mexico, has similar dimensions and proportions, but it has more

axials which are crossed by the spirals.

Occiirrejice.-KR 230, PJ 302. USGS 18204, USGS 19860.

Distribution. — Known from type locality only.

Genus AGLADRILLIA Woodring

Woodring, 1928, Carnegie Inst. Washington Pub. 385, p. 157.

Type species (by original designation) , AgladriUia caJJothyra

Woodring.

AgladriUia (?) lassula, n. sp. PI. 59, figs. 1-3

Of mediimi size, stout. Protoconch ^\ilh 1 ^ whorls, its last

part with an anterior angidation. Postniiclear whorls nine. Early

scidpiine consists of opisthocline axials which are considerably

broader near the lower siitme. Axials of later whorls opisthocline

below anal fasciole, weaker and opisthocyrt on anal fasciole. Spiral

scidptiue consists of narrow groo\es; those below the anal fasciole

more widely spaced. At some distance from the outer lip there is an

inconspicuous hiunp, after which the axials (but not the spiral

grooves) are practically suppressed. Anal sinus deep. Stromboid

notch conspicuous. Anterior canal short, slightly widening near

base. Parietal callus greatly thickened near anal sinus. Columellar

(alius somewhat detached from pillar.

Ho/o<)ij!?e. — Natural History Museum Basel, No. H 15311.

Dimensions of Ji olotype. — Height 16.4 mm, greatest diameter

6.5 mm.
Type locality. — Me\^']o River area: Hutch 47.

This species occurs in the Melajo Clay and is represented by

20 incomplete specimens. It is assigned to the genus AgladriUia
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Avith hesitation only. The type species of the genus, A. callothyia

Woodring (1928, p. 158, pi. 5, tig. 7) , from the Bowden Formation

of Jamaica, has stronger sciilptine, more inflated whorls, and a

SLibsutural spiral which is not developed in the Melajo species.

However, there are species without subsutural spiral which have

been assigned to Agladrillia such as A. aulakocssa Gardner [1926-

1950 (1937), p. 310, pi. 40, figs. 2-4] from the Chipola Formation

of Florida.

A. miisacina (Olsson) (1922, p. 69, pi. 5, figs. 27, 28) , from the

middle Miocene of Costa Rica, is a smaller and more slender form.

According to topotypes its protoconch is indistinguishable from

that of A. (?) lassula, and there is no subsutural spiral as well.

Occurrence. -Hutch 47, Hutch 51, EL 1810, KR 11862, PJ

285, USGS 21178.

Genus LEPICYTHARA Olsson

Olsson, 1964, Neogene Mollusks from Northwestern Ecuador, p. 110, Falcont.

Research Inst.

Type species (by original designation) , Cythara terniinuhi

Ball.

Lepicythara disclusa, n. sp. PI. 59, figs. 7-10

1911,'. "C\lli(ii(i" (Diaclncytliara ?) cf. Icnniniila Dall, Rutsch, Verh. Xaturf.

Ges. Basel, vol. 54, p. 169, pi. 3, figs. 10. 11.

Of medium size, biconic. Protoconch consists of two smooth

whorls. Postnuclear whorls 6i/>. First sculptured whorl with numer-

ous opisthocline axials. The second sculptured whorl is strongly

inflated, or almost angulated at the middle of its height. It bears

fewer, but much stronger axials, and a few spirals on its lower part.

Subsequently the angulation of the whorl approaches the lower

sutiue imtil it disappears. Late spire whorls with eight to ten, but

usually nine broad, somewhat cinved axials, which are crossed by

numerous flat spirals with narrower interspaces. Spirals usually ar-

ranged in jjairs. Inner lip smooth. Margin of outer lip weakly

crenulated by external sjjiral scidptme. Inner surface of outer lip

with a more or less pronounced axial ridge. Anterior canal moder-

ately long. Anal sinus shallow.

Holotype. — KRtui'd\ History Museum Basel, No. H 15291.

Dimensions of }iolotype. — We'\<g\\i 16.0 mm, greatest diameter

7.1 mm.
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Type locality. — MeW]o River area: PJ 285.

This species is represented from the Melajo Clay by about

40 specimens. Of these only few were collected from the base of

the Melajo Clay. The axials are usually aligned on successive late

whorls but never so on early postnuclear whorls. The specimens

from the Savaneta Glauconitic Sandstone Member figured by

Rutsch are not adult and have a stouter appearance.

Cythara sp. ind. as mentioned by Mansfield (1925, p. 26)

from the Brasso Formation of Trinidad is a species of Lepicythara,

but the specimen is immature and too incomplete for specific iden-

tification.

The type species of Lepicythara, L. term inula (Dall) [1890-

1903 (1890), p. 38, pi. 2, fig. 5] from the Pliocene of Florida, es-

sentially is a more slender species, i.e. it has a smaller apical angle.

It has narrower axials, its spiral sculpture is less prominent, and

its aperture is somewhat narrower. L. turrita (Mansfield) (1930, p.

43, pi. 3, fig. 8) from the upper Miocene of Florida is smaller and

has less axials. Its spiral sculpture is even flatter than in L. dischisa,

but its axials are heavier and more bulging.

L. costaricensis (Olsson) (1922, p. 77, pi. 5, figs. 21, 22) from

the middle Miocene of Costa Rica is smaller, more slender, and its

axials are narrower. L. heptagona (Gabb) (1873b, p. 211; Pilsbry,

1922, p. 322, pi. 17, fig. 9) and L. cercadica (Maury) (1917, p. 61,

pi. 9, fig. 15), both from the middle Miocene of the Dominican

Republic, are probably synonyms. L. heptagona is more slender

than L. dischisa, n. sj)., and has narrower axials. Its whorls are

flatter, its spiral sculpture less prominent, and its anterior canal is

shorter.

The hololype of L. cainaronensis Olsson (1964, p. 110, pi. 20,

fig. 3) from the late Miocene or Pliocene of Ecuador is an imper-

fect shell, its early w4iorls being strongly worn. The axials are much
weaker in L. carnaronensis, and the pairs of spirals are separated

by wider interspaces than in L. dischisa.

Occurrence. - Hutch 47, Hutch 51, KR 11862, RR 293, PJ 285,

uses 18399, uses 18634, USGS 21178.

Distribution. — Savaneta Glauconitic Sandstone Member and

Melajo Clay Member, both of Springvale Fm., Trinidad.
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Genus ITHYCYTHARA Woodring

VVoodiing, 1928, Carnegie Insl. Washington, Pub. 385, p. 168.

Type species (by original designation) , Mangilia psiJa Bush.

Ithycythara hilaris, n. sp. PI. 59, figs. 16, 17

Shell small, slender. Prototonch with 21/4 smooth whorls. Post-

nuclear whorls se\'en. First sculptured whorl with numerous slightly

oj^isthocyrt axials which gradually become stronger, and a spiral

thread at the lower sutme which disappears soon. On the second

or third jDostnuclear whorl the number of axials is reduced to six,

and the axials remain aligned on successive whorls. Axials angulated

somewhat below the middle of the whorl. Later spire whorls and

body whorl with faint spiral grooves. Parietal callus smooth. Outer

lip thin, with one denticle below the moderately deep anal sinus.

Anterior canal moderately long.

Ho 'o^)'/?(?. — Natural History Museum Basel, No. H 15294.

Dimensions of hoJotype. — Height 5.9 mm, greatest diameter 2.0

mm.
Type locality. — MeW]o River area: PJ 285.

This species occurs in the Melajo Clay and is represented by

20 specimens. Many of them, however, are immature or incomplete.

7. hilaris, n. sp. is more slender than /. rata Fargo (in Olsson

and Harbison, 1953, p. 382, pi. 20, figs. 2, 2a) from the Pliocene of

Florida. It lacks denticles on the outer lip and has a longer an-

terior canal. I. kellumi Fargo {in Olsson and Harbison, 1953, p.

383, pi. 20, fig. 1) , also from the Pliocene of Florida, lacks spiral

sculpture and has a shallower anal sinus. Adult specimens of the

type species of ItJiycythara, the Recent /. psila (Bush) (1885, p. 455,

pi. 45, fig. 2) from the southeastern United States, have denticles on

the outer lij). I. psila is not so slender as /. hilaris, n. sp. and lacks

spiral sculpture.

Occurrence. -KR 11862, PJ 285, USGS 18399, USGS 21178.

Ithycythara species

A number of apparently immature specimens from the Cour-

baril beds are not jjreserved well enough to be described. They
seem to differ from /. hilaris, n. sp. only by having seven axials per

whorls instead of six.

I. scissa Woodring (1928, p. 170, pi. (>, fig. 10) from the Boav-

den Formation of Jamaica has also seven axials per whorl but is
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much larger. Its spiral sculpture causes small beads on part of the

axials.

Occurrence. -VSGS 10991, USGS 20433.

Genus ADELOCYTHARA Woodring

Woodring, 1928, Carnegie Inst. Washington, Pub. 385, p. 171.

Type species (by original designation) , Adelocythara primo-

levis Woodring.

Adelocythara (?) micropleura (Guppy) PL 59, figs. 18, 19

18G7. Mangelia inicvopleura Guppy, Pioc. Sci. Assoc. Trinidad, pt. 3, pp. 159,

171; reprint, Harris, 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp. 38,

50.

1874. Mangelia niicropleitia Guppv, Guppv. Geol. Mag., new ser.. decade 2,

vol. 1, pp. 410, 440, pi. 18, fig. 6.

1925. Mangilia micropleura Guppy, Mansfield, U. S. Nat. Mus., Proc, vol. 66,

art. 22, p. 25, pi. 3, fig. 7.

Shell small, solid. Protoconch with about li/, whorls, not well

separated from postnuclear whorls. Postnuclear whorls about five.

First scidpture appearing gradualh , consists of niunerous axials and

a spiral which is situated a little below the middle of the whorl. On
the second scidptured whorl the axials are much stronger, their

number reduced, and the spiral forms a peripheral angulation,

which is now situated a little above the middle of the whorl. Late

spire whorls with eight or nine axials and one or two distant spirals

below the angulation. Body w4iorl with about six faint spirals

below the angulation. Outer lip thickened. Anal sinus conspicuous,

denticle below it not prominent. Pillar with se\eial oblicpie spirals.

Lectotype (hercioitli selected). — VSNM 115583 (specimen fig-

ined by Mansfield) .

Diruensions of lectotype. — Height 5.0 mm, greatest diameter

2.3 mm.
Type locality. — Matiua, Trinidad.

The type lot of Mangelia micropleura consists of six specimens.

Contrary to Mansfield's statement the lectotype (Mansfield's fig-

ured specimen) is not the largest one of the syntypes. The lectotype

is a somewhat worn specimen, and its spiral scidpture is not well

recognizable. Later collections have yielded better specimens.

Mansfield comj^ared A. (?) inicropleiira with Mangilia plicosa

C. B. Adams. But this is an entirely different form according to
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the fi_<>uie of the lectot)pe gi\en b\ Clench and Tinner (1950, pi.

•n,fio, 1).

This species is tentatively referred to the genus AdeJocytliara.

Its jjrotoconch and first sculpture are similar to those of the type

species, A. priiuolcvis Woodring (192(S, p. 171, pi. (i, fig. 11) from

the Bowden Formation of Jamaica. A. primolevis is smaller, more

slender, and has more axials. Its spirals are stronger and cross the

axials. In A. (?) micropleura the spirals are restricted to the inter-

sjjaces of the axials.

Occurrence. -]S 67, RR 230. PJ 302, USGS 19860.

Distribution. — Known from type locality only.

Genus GLYPTAESOPUS Pilsbry and Olsson

rilsbiy and Olsson, 1941, Acad. Nat. Sci. Philadelphia. Proc. vol. 93. p. 36.

Type species (by original designation) , Acsopus xoiicus Pils-

bry and Lowe (= Mangilia ce to laca Da 11) .

According to Radwin (in jjress) the radula of Acsopus xcnicus

Pilsbry and Lowe (1932, p. 73, pi. 14, fig. 7) indicates that Glyptae-

sopus is a genus of the Turridae. Radwin also shows that A. xcnicus

is a synonym of Mangilia cetolaca Dall (1908, p. 286) .

Glyptaesopus species PI. 60, figs. 1, 2

Shell small, slender. Sculptmed whorls 51^. Sculpture consists

of two rows of equally spaced nodules which are connected by

w^ak axials and still weaker spirals. Sutiues not deeply incised.

Body whorl with three or four additional rows of smaller nodules

below the periphery. Aperture long. Anterior canal short. Outer

lip thin.

This sj:)ecies is rej^resentetl b\ two worn specimens from Matura.

No protoconch is preserved.

G. xcnicus (Pilsbry and Lowe) is a Recent Eastern Pacific

form. Its whorls are almost flat in jjrofile. The spiral connections

between the nodules are missing. Two species of Glyptaesopus are

known from the Pliocene of Ecuador. But the Matma specimens are

most closely related to G. proctorac (M. Smith) (1936a, pi. 9, fig.

14; 1936b, p. 21) originally tlescribed from the Pliocene of Florida.

G. coxi (Fargo) (1948, p. Ill, pi. 7, fig.s. 11, 12), also from the

Floridian Pliocene, is considered as a synonym, or a subspecies of

G. proctorac by Olsson and Harbison (1953. p. 240). The Trini-
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dad specimens are more slender than G. proctorae and possibly

represent a new species.

I am indebted to George E. Radwin for the information that

G. proctorae has survived to the Recent fauna. So far, however,

it is known from two Recent specimens only; one from Andros

Island, Bahamas, the other one from the Florida Keys.

Occurrence. — JS 67.

Genus MIRACLATHURELLA Woodring

Woodring. 1928, Carnegie Inst. Washington. Pub. 385, p. 189.

Type species (by original designation) , MiracIathureJla xnttata

AVootlring.

Miraclathurella ralla, n. sp. PI. 58, figs. 12-14

Of medium to large size, slender. Protoconch consists of a

little more than three whorls, the last half whorl with a few opistho-

cline axials and an angulation on its lower part. Postnuclear whorls

up to six. First postnuclear whorl with a subsutural spiral and three

spirals on its lower part, which cross broad axial swellings. Anal

fasciole of late whorls without axials, on early whorls with axials

of reduced size. Axials on late whorls more numerous, but weak.

Penidtimate whorl with six spirals below anal fasciole. Anal fasciole

of late whorls with a few minute spirals and opisthocyrt growth

lines. Interspaces of spirals on body whorl with fine spiral threads.

Aperture long. Anal sinus deep. Outer lip varicose, with a strom-

boid notch. Anterior canal long. Parietal callus smooth, thickened

near anal sinus.

Holotype. - USNM 645505.

Dimensions of holotype. — Height 15.6 mm, greater diameter

4.8 mm.
Type locality. -Mehiio River area: USGS 18399.

M. ralla, n. sp. occurs in the Melajo Clay and is represented by

1 1 specimens. The number of spirals is somewhat variable. The
varix of the outer lip usually carries one secondary spiral between

the primary ones.

The type species of Miraclathurella, M. vittata Woodring

(1928, p. 190, pi. 8, figs. 2-4) from the Bowden Formation of

Jamaica is smaller, has more axials, and weaker spirals. M. ente?nua

Woodring (1928, p. 190, pi. 8, figs. 5, 6) from the Bowden Forma-
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tion o£ Jamaica has somewhat less inOatecl whorls. It has less sjjiials

on the spire whorls, and the axials are present on the anal fascicle

of late whorls.

M. subconsors (Bose) (hi Bose and Toula, 1910, p. 250, pi.

13, fig. 25) from the upper Miocene of Mexico has been redescribed

by Alencaster-Ibarra (1950, p. 568, fig. 14). The figures are not

good enough for comparison. M. valla seems to differ by having

more inflated whorls.

Occurrence. -EL 1810, PJ 285, USGS 18399, USGS 21178.

Genus GLYPHOSTOMA Gabb

Gabb, 1873, Acad. Nat. Sci. IMiiladclpliia, I'loc, tor 1872, vol. 24, p. 270.

Type species (by monotypy) , Glyphostoma dentijerum Gabb.

Glyphostoma sculptile, n. sp. PI. 59, figs. 14, 15

Shell small, slender. Spire higher than aperture. Protoconch

with 31/2 whorls, its last U/o volutions with a sharp carina a little

below the middle of the whorl. Postnuclear whorls almost seven.

Sculpture consists of broad axial swellings and two spirals below

the anal fasciole on early whorls, three or four spirals on late whorls.

Anal fasciole sculptured by a few spiral threads on early whorls, on

late whorls by two spiral threads and numerous opisthocyrt

wrinkles. There are nine axials on the penultimate whorl. Body

whorl with niunerous spirals and axials. Anal sinus deep. Inner and

outer lips denticulated. Parietal calltis greatly thickened near anal

sinus, bearing several denticles. Anterior canal moderately long,

somewhat wider at base.

Ho/o/ypc. — Natural History Museimi Basel, No. H 15304.

Dimensions of liolotype. — Height 14.0 mm, greatest diameter

5.4 mm.
Type locality. — Meh\]o River area: EL 1810.

This species is based on the holotype and one paratype. Al-

though the paratype is smaller having only 51/0 postnuclear whorls,

its apertural features are fully developed.

G. sculptile, n. sp. is closely related to G. golfoyaquense Maury

(1917, p. 61, pi. 9, figs. 17, 17a) from the middle Miocene Cercado

Foimation of the Dominican Republic. Both species are slender and

have a low aperture. G. golfoyaquense essentially differs in having

more axials and sjjirals on late spire w4iorls.
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The Recent G. myrakcenae Olsson (1964, p. 110, pi. 18, fig.

4) , from off Esmeraldas, Ecuador, has the same number of whorls.

It is more slender than G. scidptile, n. sp., its aperture is propor-

tionately lower, and it has more axials. The Recent Eastern Pacific

G. adrium Dall (1919, p. 52, pi. 17, fig. 5) is smaller and has more

axials. Its spirals on the spire whorls are broader, and its scidptme

on the anal fascicle is weaker. G. adaninn Dall (1919, p. 52, pi. 17,

fig. 1) , also from the Recent fauna of the Eastern Pacific, is smaller,

more slender, and its axials are less prominent.

None of the forms described by Mansfield (1925, pp. 26-28)

from the Brasso Formation of Trinidad represents a species of

Glyphostoma.

Occurrence. -YA. 1810, USGS 211 78.

Family TEREBRIDAE

Genus STRIOTEREBRUM Sacco

Sacco, 1891, I Molluschi dei teiicni tciziaiii del Piemonte e della Limiiia,

pt. 10, p. 33.

Type species (by original designation) , Terebra hasteroli Nyst.

Strioterebrum cf. gatunense (Toula) PI. 60, fig. 3

A single shell with eight preserved whorls from the base of the

Melajo Clay is available. The subsutural band is well separated

from the remainder of the whorl which is sculptured by five spirals

of imequal size and inconspicuous, discontinuous axials. No
columellar folds developed at aperture.

5. gatunense (Toula) (1909, p. 705, pi. 25, fig. 14) is a wide-

spread middle Miocene species. As pointed out by Rutsch (1934,

p. 107) and Olsson (1964, p. 77) T. woJjgangi Toula as described

and figured by Brown and Pilsbry (1911, p. 340, pi. 22, figs. 1. 3-6)

is true S. gatunense. Late Miocene representatives of the same group

from the Punta Gavildn Formation of Venezuela have been

described as S. gatunense kugleri by Rutsch (1934, p. 106, pi. 8,

figs. 18, 19, pi. 9, figs. 12, 13) . They essentially differ by their larger

size.

Occurrence. -VSGS 18634.

Strioterebrum aff. laevifasciola (Maury) PI. 60, figs. 4-6

Shell small, moderately slender. Protoconch high, consists of

31/^ to 4 whorls. First two sculptvned whorls without subsutural
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band. Early sculpture consists of about 10 axials which are some-

Avhat broader and higher anteriorly, and a varying number of spiral

grooves. The subsutural band appears on the third sculptured whorl

and is not ornamented by sjjirals. Axials slightly prosocline on

ujjper part of whorl numbering about 15 on late whorls. Columella

with two low swellings. Siphonal fasciole pronounced. Base of bodv

\vhorl with closely set spirals.

This form is represented by more than 20 specimens from the

Melajo Clay. A few specimens from the Courbaril beds are tenta-

tively referred to the same form as the Melajo shells, but their state

of preservation allows a questionable identification only.

The Melajo shells are strongly variable as to strength of sciUp-

tiue and especially as to spiral scidpture. The groove below the

subsutmal band is always prominent. Below this groove the spiral

sculpture may be restricted to some faint grooves or may be lacking

entirely.

Maury (1917, p. 27, pi. 3, fig. 19) described S. gausapatuin

laevifascioJa from the middle Miocene Cercado Formation of the

Dominican Republic. Protoconch and early sculptured whorls were

not described. The later whorls are similar to those of the Melajo

shells, except that the axials are not crossed by the spirals in the

Dominican species.

S. cambiarsoi (Maury) (1917, p. 27, pi. 3. fig. 20), also from

the Cercado Formation of the Dominican Rejjublic, is smaller, and

has more axials which are not thickened on the lower part of early

whorls. The protoconch, however, is similar. The Melajo shells

usually have more spirals, but specimens wath three spiral grooves

below the subsutural band occur. .S'. cambiarsoi nugatorimu (Wood-

ring) (1928, p. 142, pi. 4, figs. 2, 3) from the Bowden Formation

of Jamaica has few spiral grooves below the subsutmal band like

some of the Melajo shells, but its protoconch consists of two whorls

only.

S. brccfiincastreusc (Rutsch) (1942, p. 172. pi. 4, figs. 9a, 9b)

from the Savaneta Glauconitic Sandstone Member of the Springvale

Formation of Trinidad is larger, and has less, but stronger and

higher axials w4iich give a convex appearance to the whorls.

Occurreyice.-Me\z]o River area: EL 1810, KR 11862, RR
290, PJ 285. Point Courbaril: K 1429 (?) , PJ 212 (?)

.
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Strioterebrum aff. baculiforme (Pilsbry and Johnson) PI. 60, figs. 8, 9

Shell small, slender. Early whorls almost flat in profile, late

whorls somewhat convex. Protoconch stout, consists of U/^ whorls.

First j30stnuclear whorl sculptured by axials only. Subsutural band

appearing on second or third sculptured whorl. Late whorls with

17 to 20 opisthocyrt axials and about five spirals with interspaces

of varying width. Groove below subsutural band moderately pro-

nounced. Columella with a low, basal swelling. Siphonal fasiole

bordered by a sharp ridge.

5. aff. baculiforme is represented by 13 specimens from the

Melajo Clay. The convexity of the whorls, the number of the

spirals, and the width of their interspaces are variable to some

degree. The shape of the axials is only slightly affected when

crossed by the spirals, although there are some exceptions.

The Miocene S. baculifonnc (Pilsbry and Johnson) (1917, p.

152; Pilsbry 1922. p. 316, pi. 22, figs. 5, 6) from the Dominican

Republic essentially is a larger species with more strongly opistho-

cyrt axials. Apparently its axials are less reduced in strength when

crossino; the oroove below the subsutural band than it is the

case in the Melajo shells. The subsutural band of Melajo specimens

is not sculptured by spirals as in S. baculiforme. S. baculiforme has

been cited from the middle Miocene of Mexico by Alencaster-

Ibarra (1950, p. 563, fig. 7) , but the figure is unrecognizable.

S. berlinerae (Maury) (1917, p. 34, pi. 4, figs. 7, 8) from the

Cercado Formation of the Dominican Republic is considerably

lareer, stouter, and has many more axials. Terebrn (Strioterebrum)

species c of Woodring (1928, p. 140, pi. 3, fig. 16) from the Bowden

Formation of Jamaica has also somewliat convex whorls, but its

axials are almost orthocline.

Occurrence. -K 9816, RR 290, PJ 285.

Strioterebrum species

Nine specimens from Malura are insufficiently preserved for

full description and statements on affinities. They arc small and

slender, sculptured by numerous orthocline to slightly opisthocyrt

axials and six to seven spirals. Subsutural band well separated from

remainder of whorl. No protoconch preserved. Columella with an

inconspicuous basal swelling.

Occurrence. - JS 67, RR 230, PJ 302.
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Genus HASTULA H. and A. Adams

H. and A. Adams, 1853, The Genera of Recent Mollusca, vol. 1, p. 225.

Type species (by subsequent designation, Cossmann, 1896,

Essais de paleoconchologie comparce, pt. 2, p. 53) , Buccinum

strigilatum Linne.

Hastula aff. hastata (Gmelin) PI. 60, fig. 7

Four worn fragments from Matura are available. One of them

has its protoconch preserved. It consists of almost four whorls and

is indistinguishable from that of the Recent Caribbean H. hastata.

The third whorl of the protoconch is considerably higher than the

fourth one.

Recent shells of H. hastata have about the same number of

axials per whorl as the Matura specimens, whereas H. Iiastata

marcana (Weisbord) (1962, p. 434, pi. 41, figs. 9-12) from the

Pliocene of Venezuela is distinguished by its higher number of

axials.

Matura specimens are more slender than Recent shells. The

diameter of their whorls increases regularly, whereas in Recent

shells the degree of increase is not regular. In this respect the Ma-

tura specimens resemble H. vautrhii Jung (1965, p. 594) from

Bowden, Jamaica. In that species, however, the axials are not per-

sistent from suture to suture.

Occurrence. -^^ 230, PJ 302.

Family PYRAMIDELLIDAE

Genus PYRAMIDELLA Lamarck

Lamarck, 1799, Mem. Soc. Hist. Nat. Paris, p. 76.

Type species (by monotypy) , Trochus dolabratus Linne.

See also Opinion 386, Opinions and declarations rendered by

the International Commission on Zoological Nomenclature, vol.

12, pL 7, pp. 231-240, 1956.

Subgenus LONGCHAEUS Morch

Morch, 1875, Malakozool. Blatter, vol. 22. p. 138.

Type species (by stibsequent designation, Dall and Bartsch,

1909, U. S. National Museum, Bull. 68, p. 21) . PyramideUa punctata

Schubert and Wagner.

PyramideUa (Longchaeus ?) species A PI. 60, fig. 10

Of medium size. Shape somewhat pupiform. Protoconch not
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preserved. Whorls with faint, short axial markings at upper suture,

and a moderately pronounced spiral sulcus near lower suture. Up-
permost columellar fold sharp, the two lower ones weak. Inner

surface of outer lip lirate at some distance from the margin.

Columellar callus thick.

This form is represented by a single specimen (height 10.0

mm, diameter 3.2 mm) from Matura. Although it is strongly worn,

faint axials can be recognized in the spiral sidcus. Its state of pres-

ervation is not good enough to allow satisfactory comparisons.

Occurrence. — RR 230.

Subgenus CALLOLONGCHAEUS Dall and Bartsch

Dall and Bartsch, 1904, Biol. Soc. Washington, Proc. vol. 17, p. 5.

Type species (by original designation) , Pyramidella (Long-

chaeus) jamaicensis Dall.

Pyramidella (Callolongchaeus) aff. jamaicensis Dall PI. 60, fig. 11

Shell small, moderately slender. Peripheral sulcus situated at

some distance from lower suture, deep, and crossed by numerous

narrow axials. Surface of whorls polished except a narrow zone

below the upper suture which is scidptured by short axials. Upper-

most colimiellar fold conspicuous, the two lower ones weaker and

more oblique. Columellar callus thick. Siphonal fasciole slightly

bulging. Inner surface of outer lip with two denticles at some dis-

tance from the margin.

This species is represented by a few mostly immature specimens

from the Melajo Clay. P. jamaicensis Dall {in Guppy and Dall,

1896, p. 315, pi. 29, fig. 10) from the Bowden Formation of

Jamaica was based on an immature specimen measuring 3.25 mm
in height. Topotypes at hand reach a height of more than 20 mm,
although they are incomplete. Larger topotypes have two lirae

within the aperture (as opposed to denticles in the Melajo speci-

mens) , although P. jamaicensis had originally been described as

"non lirate inside." The Melajo specimens differ from P. jamaicen-

sis in having a broader sculptured zone below the suture. The upper

border of the peripheral sidcus is sharper in Melajo shells, and their

whorls are more constricted in their upper part.

Maury (1917, pp. 144-146) described several species of Pyra-

midella from the Miocene of the Dominican Republic. The insuffi-
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cient quality of her figures and the lack of topotypes do not allow-

to give comparative remarks. Maury compared her P. cercadcnsis

(1917, p. 146, pi. 25, fig. 9) with P. jamaiceiisis. The type of P.

cercadcnsis probably is immatme as well.

Occurrence. - KR 11862, RR 293, PJ 285.

Pyramidella (Callolongchaeus) cf. diademata Maury PI. 60, fig. 12

Shell small, moderately slender. Peripheral sulcus close to the

lower suture; crossed by faint axials. Uppermost part of whorl

finely crenulated. Uppermost columellar fold sharp, the two lower

ones smaller. Inner surface of outer lip with two lirae well Avithin

the aperture. Siphonal fasciole somewhat bulging.

This species is represented b)' three immature specimens from

the Melajo Clay. P. diademata Maury (1917, p. 145, pi. 25, fig. 7)

from the middle Miocene Cercado Formation of the Dominican

Republic differs from Melajo shells in being larger, and in ha\ing

four denticles on the outer li):). The anterior border of the peri-

pheral sulcus on the body whorl is crenidated in the Dominican

species.

Occurrence. -KR 11862, PJ 285.

Genus TRIPTYCHUS Morch

Morch, 1875, Malakozool. Blatter, vol. 22, p. 158.

Type species (by monotypy) , Obeliscus (Triptycfius) niveus

M5rch.

Subgenus PERISTICHIA Dall

Dall, 1889, Mils. Comp. Zool., Bull., vol. 18, p. 339.

Type species (by original designation) , Per is tichin toreta Dall.

Triptypchus (Peristichia) species

A single, immature specimen from Matura is available. The

protoconch and 41^ postnuclear whorls are preserved. The sinistral

protoconch consists of a little more than two whorls, and its axis

is at right angles to the main shell axis. The first postnuclear whorl

is sculptured by two prominent spiral ribs and numerous axials. On
the second sculptured whorl a third spiral rib appears near the

upper suture which becomes more prominent on later whorls. Last

preserved whorls with a fourth spiral rib at the periphery, and

another spiral on the base which continues into the aperture. The
spirals form small nodes when crossed by the axials.
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Although somewhat worn this immature Matura shell is al-

most identical with the young stages of Turbonilla (Peristichia) ?

springvaleensis Rutsch (1942, p. 137, pi. 6, fig. 6) which had been

described from the Savaneta Glauconitic Sandstone Member of the

Springvale Formation of Trinidad. The protoconch of the Matina

shell is somewhat smaller. The holotype of the Springvale species

apparently is an adult shell. Its outer and basal lips are somewhat

thickened, and the inner surface of the outer lip carries three denti-

cles. The lack of these denticles in the Matina shell is possibly due

to its immatiuity.

The type species oi Peristichia, the Recent P. toreta Dall (1889,

pi. 42, fig. 10; 1889a, p. 340) from the southeastern coast of the

United States is a larger species. Its nodes at the intersections of

spirals and axials are much more pronoiuiced, but its axial sculp-

ture is weaker. Peristichia agria Dall (1889a, p. 340) has not been

figured. According to the original description it is smaller than P.

toreta, and the nodules are scarcely developed.

T. sprijigvaleensis and the Matura specimen need comparison

with the Recent West Mexican T. herirwsiis (Lowe) (1935, p. 22,

pi. 3, fig. 4), T. plioceua Bartsch (1955, p. 8, pi. 1, fig. 1), and

Peristichia martschi Bartsch (1955, p. 16, pi. 2, fig. 6) , both from

the Pliocene of Florida, and Ceritliium lordlyi Gabb (1881b, p. 362,

pi. 46, fig. 55) from the Pliocene of Costa Rica.

Occurrence. — PJ 302.

Genus EULIMELLA Forbes

Forbes, 1847, /» Jeffreys, Ann. Mag. Nat. Hist., vol. 19, p. 311.

Type species (by subsequent designation. Gray, 1847, Zool.

Soc. London, Proc. pt. 15, p. 160), Euliniella crassiila Jeffreys [zn

Melania scillae Scacchi) .

Subgenus EULIMELLA s. str.

Eulimella (Eulimella) species A PL 60, fig. 13

Shell small, slender. Protoconch -with a little less than two

w^horls, sinistral; its axis at about right angles to the main shell

axis. Postnuclear whorls nine, polished, rounded to slightly angu-

lated at periphery, w4iich is situated on lower half of w4iorl. Aper-

tine somewhat squarish. Columella with two faint folds. These folds

are not visible, if the apertiue is complete.
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This species is represented by three specimens from the Melajo

Clay. Ahhough they have many postnuclear whorls, they are prob-

ably immature. Protoconch and early whorls of E. tenuilincnta

(Guppy) {in Guppy and Ball, 1896, p. 317, pi. 28, fig. 8) from the

Bowden Formation of Jamaica are not known. The whorls of the

Melajo shells are more constricted at the suture. E. tenuilineata

has some faint spirals below the periphery which are lacking in

E. species A. The Miocene E. turritelloides (Gabb) (1873b, p.

226; Pilsbry, 1922, p. 391, pi. 36, fig. 1) from the Dominican Re-

public has even more spirals than E. tenuilineata and its proto-

conch is larger than that of the Melajo shells. The whorls of E.

tampaensis Bartsch (1955. p. 13, pi. 2, fig. 1) from the Pliocene of

Florida are less constricted at the sutiue. E. tampaensis lacks spiral

scidpture like E. species A.

Occurrence. — ¥,.'K 11862.

Subgenus EBALINA Thiele

Thiele, 1929, Handbuch dei" svstematischen ^V^eichtierkunde. Erster Teil, p.

236.

Type species (by monotypy) , EuUmella (Ebalina) monolirata

(Folin).

Eulimella (Ebalina) mitis, n. sp. PI. 60, figs. 14, 15

Shell small, slender. Protoconch sinistral, consists of almost

two ^vhorls; its axis at about right angles to the main shell axis.

Postnuclear whorls up to 14, polished. The first two postnuclear

whorls with an angulation on the lower half of the whorl. On the

third postnuclear whorl a smooth subsutmal band appears, which

gradually increases in strength. Space between subsutural band and

angulation on lower part of whorl slightly concave. Aperture some-

what squarish. Columella straight, with two faint folds, which are

not \isible, if the apertiue is complete.

Ho/o/)'/?*-. — Natural History Museum Basel, No. H 15362.

Dimoisions of holotype. — Height 5.6 mm, diameter 1.1 mm.
Type locality. — Me\?L]o River area: PJ 285.

This species is represented from the Melajo Clay by more
than a hundred specimens. The prominence of the angulation on

the lower half of the whorl is strongly variable. The whorls of some

specimens are almost regularly convex below the subsutural band.
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in others, however, this angulation may develop almost into a keel.

These extremes are connected by transitions.

A single specimen from the Matura shell bed is also identified

as E. mitis, n. sp. No related species have been found.

Occurrence. — Me\?i']o River area: KR 11862, PJ 285. Matura

Bay: PJ 302.

Genus TURBONILLA Risso

Risso, 1826, Histoiie naturelle des principales productions de FEurope
m^ridionale, vol. 4, p. 224.

Type species (by subsequent designation, Herrmannsen, 1852,

Indicis generum malacozoorum. Supplementa et corrigenda, p.

136) , Turhonilla costulata Risso. See also Palmer (1958, p. 251)

.

The following merely is a record of the Turbonillas occurring

in the faunas under consideration. Despite the works of Dall and

Bartsch (1904, 1909) and Bartsch (1955) no attempt is made to

assign the different forms to subgenera as this would require a large

comparative material which is not at hand. The lack of compara-

tive material also prevents the use of specific names.

Turbonilla species A PI. 60, figs. 16, 17

Shell small, slender. Protoconch consists of about 2i/^ whorls;

its axis at a little more than right angles to the main shell axis.

The apex is slightly overhanging the upper suture of the first post-

nuclear whorl. Postnuclear whorls up to 10, somewhat convex.

Sculpture consists of numerous opisthocline to slightly opisthocyrt

axials with smooth interspaces of about the same width. Suture

conspicuously incised. Base smooth. Aperture angidated above.

Cohunellar fold not visible at aperture.

This form is abundant at Matura. It is stated above that the

interspaces of the axials are smooth. However, there are some frag-

ments representing late whorls which show microscopic spiral

striation. This striation is probably easily washed away.

TiirhoniUa species A shows considerable variation as to width

and shape of the axials. In some rare cases they are straight. Usually

they are opisthocline to slightly opisthocyrt, but in some shells they

are sigmoid. The interspaces stop abruptly at the periphery of the

body whorl.

A few small, immature specimens from the Melajo Clay are

identified as Turbonilla species A as well.
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Ocnirre7ice. — Mel2i]o River area: KR 11862, PJ 285. Matura

Bay: K 10924, JS 67, RR 230, PJ 302.

Turbonilla species B PI. 60, fig. 18

Shell small, moderately slender. Protoconch consists of about

214 whorls, its axis at about 100° to the main shell axis. Apex
slightly overhanging upper suture of first postnuclear whorl. Sculp-

ture consists of almost orthocline axials and faint spiral grooves in

the interspaces. Whorls somewhat inflated. Sculpture stops abruptly

at perij)hery of body whorl. Base smooth. Columella straight, with-

out fold at aperture.

This species is represented by about 20 specimens from the

Melajo Clay. It has the same protoconch as Turbonilla species A,

but differs by having spiral sculpture, more inflated whorls, broader

interspaces, and less axials.

Occurrence. -Yl. 1810, KR 11862, PJ 285.

Turbonilla species C PI. 60, fig. 19

Shell small, moderately slender. Protoconch consists of about

two whorls, its axis at a little more than right angles to the main

shell axis. Whorls practically straight in profile. Sculpture consists

of orthocline axials; their interspaces crossed by a varying number

of fine spiral threads. Below the periphery of the body whorl the

axials giadually disappear, whereas the strength of the spirals

increases on the base. Columella with one conspicuous fold. Outer

lip partly lirate within.

This species is abundant at Matura. The liration of the inner

surface of the outer lip is not developed throughout the ontogeny

of the shell. Although the specimens with liration include different

ontogenetic stages, the liration is not visible on others.

Occurrence. - JS 67, RR 230, PJ 302.

Turbonilla species D PI. 60, figs. 20, 21

Shell small, slender. Protoconch consists of two whorls; its

axis at about right angles to the main shell axis. Sculpture con-

sists of orthocline axials with interspaces crossed by spiral grooves.

The interspaces are narrow on early whorls, wider on late whorls.

One spiral groove on the upper half of the whorls is wider and

deeper than the others. Base sculptmed by spiral grooves and weak
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axials. Basal lip somewhat everted. Outer lip without lirations.

Columella with one fold.

This species is abundant in the Melajo Clay. Its slenderness

and the pronounced spiral groove on the upper half of the whorl

are characteristic.

Occurrence. -El. 1810, KR 11862, K 9797, PJ 285.

Turbonilla species E PI. 60, fig. 22

Shell small, slender. Protoconch consists of about two whorls;

its axis at about right angles to the main shell axis. Sculpture

consists of almost orthocline axials and numerous spirals in the

interspaces. Whorls evenly convex. Sutures well incised. On the

first three or four sculptured whorls the axials are closely set. Later

the interspaces become wider. Columellar fold hardly visible at

aperture. Base sculptured by spirals and weak axials. Outer lip

smooth within.

This species is represented by about 35 specimens from the

Melajo Clay. The evenly convex whorls and the closely set axials

on early whorls are characteristic featiu'es.

Occurrence. -El. 1810, KR 11862, PJ 285.

Genus ODOSTOMIA Fleming

Fleming, 1813, Brewster's Edinburgh Encyclopedia, vol. 7, pt. 1, p. 76.

Type species (by subsequent designation, Gray, 1847, Zool. Soc.

London, Proc, pt. 15, p. 159), Turbo plicatus Montagu.

Odostomia canallculata C. B. Alams ? PI. 60, fig. 23

Shell small, moderately stout. Protoconch small, sinistral. Post-

nuclear whorls six, straight in profile, polished. Suture somewhat

channeled. Body whorl slightly angulated at periphery. Columella

with one strong, almost horizontal fold. Umbilicus inconspicuous.

Basal lip slightly everted.

O. canaliculata C. B. Adams is a Recent "West Indian species

which had originally been described from Jamaica. Clench and

Turner (1950, p. 262, pi. 40, fig. 3) figured the lectotype. According

to this figure the two shells from Matvna are slightly stouter but

otherwise indistinguishable. Abbott (1958, p. 103) Avas inclined

to treat O. canaliculata as a synonym of O. laevigata (d'Orbigny)

,

but Warmke and Abbott (1961, p. 148, pi. 26 1) considered it as a

separate species.
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O. 7narcana Weisbord (1962, p. 465, pi. 44, figs. 5, 6) lioni the

lower Mare Formation (Pliocene) of northern Venezuela is based

on a single specimen. It is not imlikely that it represents O. canali-

culata. Maury (1917, p. 151, pi. 25, fig. 22) described O. yaquica

from the middle Miocene Cerado Formation of the Dominican Re-

public, but the figure is insufficient for comparison.

Occurrence. — RR 230.

Subgenus SALASS IA de Folin

Folin, 1885, Const, d. Chemnitzidae, p. 15 (not seen).

Type species, Odostomia (Salassin) tropidita Dall and Bartsch

(quoted from Dall and Bartsch, 1909, p. 134)

.

Odostomia (Salassia ?) species PI. 60, fig. 24

Shell small, moderately slender. Protoconch with about two

whorls, somewhat sunken into first sj^ire whorl, its axis at about

135° to the main shell axis. Postnuclear whorls fi\e, slightly convex.

Sculpture consists of broad, rounded axials reaching from suture to

suture. Interspaces smooth. Number of axials on body whorl 14.

Axials on body whorl gradually disappearing below periphery.

Aperture angulated above. Outer lip thin. No umbilicus. Columel-

lar calhis conspicuous, with one low fold.

This form occurs in the Matura shell bed but is represented

only by two worn specimens. According to Dall and Bartsch (1909,

p. 134) Salassia is characterised, among other things, by tabulated

whorls. This, however, is not the case in the Matura shells. The
shape of their whorls is more like that of SalassielJa Dall and

Bartsch (1909, p. 133; type species by original designation,

Odostomia (SalassielJa) hixa Dall and Bartsch) , but Salassiella has

occasional varices.

A similarly uncharacteristic Salassia is the Recent West Airieri-

can O. hertlcini Strong (1938, p. 205, pi. 15, fig. 9). Its whorls are

not tabulated, and it is more pupifoim than the Matura shells.

Occurrence. - RR 230.

Family ACTEONIDAE
Genus RICTAXIS Dall

Dall, 1871, Amer. Jour. Conch., vol. 7, pt. 2, p. 136.

Type species (by original designation) , Tornatclla piinctocae-

lata Carpenter.
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Rictaxis species

Three small specimens (height 4 mm) with U/o sculptured

whorls from the Melajo Clay are available. They are too immature

to be compared with R. oryza (Gabb) (1873a, p. 273, pi. 11, figs.

8, 8a; 1873b, p. 245; Pilsbry 1922, p. 310, pi. 23, fig. 12) from the

Miocene of the Dominican Republic or with R. myakkaniis (Dall)

[1896a, p. 24; 1890-1903 (1903) ,
pi. 59, fig. 1; Olsson and Harbison,

1953, p. 158, pi. 25, figs. 5, 5a] from the Pliocene of Florida. The
Melajo specimens have the same type of spiral sculpture as the

two species mentioned above.

Occurrence. -V] 285, USGS 18399.

Family SCAPHANDRIDAE

Genus ACTEOCINA Gray

Gray, 1847, Zool. Soc. London, Proc, pt. 15, p. 160.

Type species (by original designation) , Acteon xoetherelli Lea

(:= Valvaria canaliciilata Say)

.

Acteocina canaliculata (Say) ? PI. 60 figs. 25, 26

This species is represented from Matura and the Melajo Clay

by a few specimens. Matura shells usually have an elevated spire

with strongly shouldered whorls. Protoconch with a little more

than one volution, heterostrophic, its axis horizontal. Columella

with one fold. Inner lip with callus.

A. canaliculata (Say) (1826, p. 211) is said to range from Mio-

cene to Recent. Maury (1917, p. 13, pi. 3, fig. 2) figured a specimen

from the middle Miocene of the Dominican Republic measuring

3 mm in height; Olsson and Harbison (1953, pi. 25, fig. 6) figured

a 5.1 mm high shell from the Pliocene of Florida, but the Matura

and Melajo shells do not attain 3 mm in height and may be imma-

ture.

Guppy (1867, p. 155; reprint, Harris, 1921, p. 34) and Guppy

(1874, p. 437) cited Torncitina canaliculata (d'Orbigny) from

Matura, a species which is not represented in the material avail-

able, if Guppy really meant Bulla canaliculata d'Orbigny (1845,

p. 68; Atlas, pi. 4 bis, figs. 21-24, 1842)

.

A. persimilis (Dall) [1896a, p. 26; 1890-1903 (1903), pi. 59,

fig. 22] from the Chipola Formation of Florida is a strikingly

similar species. It has about the same dimensions and proportions.



Trinidad Miocene-Pliocene Mollusks: Jung 571

but the Matuia shells have a stronger tolumellar fold, and their

outer lip is not constricted posteriorly. A. lepta Woodring (1928,

p. 121, pi. 2, fig. 5) from the Bowden Formation of Jamaica is

a proportionately higher species with straight sides.

Occurrence. -Mt\2i]o River area: KR 11862, RR 293, PJ 285,

USGS 18399. Matura Bay: K 10924, RR 230, PJ 302.

Genus CYLICHNELLA Gabb

Gabb, 1873, Acad. Nat. Sci. Philadelpbia, Proc, for 1872, p. 273.

Type species (by monotypy) , Bulla biden to to d'Orbigny.

Cylichnella altera, n. sp. PI. 60, figs. 27, 28

Shell small, cylindrical, relatively solid. Spire sunken. Apex
covered by callus. Outer lip thin, slightly constricted just above

the middle of its height. Aperture broadens toward base. Columella

with one strong, oblique fold. Surface smooth except for a few

spiral, incised lines near the base.

Holotype. — Natural History Museum Basel, No. H 14550.

Dimensions of holotype. — Height 2.6 mm, diameter 1.4 mm.
Type locality. -MeW]o River area: KR 11862.

This species is represented by about 20 specimens from the

Melajo Clay. Its general shape is somewhat variable. Usually it is

elongate, but stouter shells occur as well.

The type lot of C. ovumlacerti (Guppy) (1867, p. 168; reprint,

Harris, 1921, p. 47) from the middle Miocene Manzanilla Forma-

tion of Manzanilla coast, Trinidad, consists of 10 specimens (USNM
115435) . One of the syntypes has been figured by Mansfield (1925,

pi. 1, figs. 7, 9) . C. ovumlacerti has spiral, incised lines near the

base like C altera but differs in being larger and stouter, and in

having a thicker shell.

According to topotypes C. atacata AV^oodring (1928, p. 124, pi.

2, fig. 9) from the Bowden Formation of Jamaica is a somewhat

smaller and stouter species with a heavier shell. C. triticumtritonis

(Maury) (1917. p. 14, pi. 3, fig. 4) from the middle Miocene

Cercado Formation of the Dominican Republic essentiallv is a

stouter form, C. jacksonensis Mansfield (1930, p. 28, pi. 1, fig. 11)

from the upper Miocene of Florida is also a stouter species. Its

outer lip descends more rapidly from the apex than in the Melajo

form. C. gabhi (Ball) (1896a, p. 27; 1890-1903 (1903), pi. 59, fig.

12) from the Pliocene of Florida is a similar but larger species.
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The specimen figured by Olsson and Harbison (1953, pi. 25, fig. 8)

is a stouter shell which is probably not adult. C. mareana Weisbord

(1962, p. 458, pi. 47, figs. 1, 2) from the Pliocene Mare Formation

of the Cabo Blanco area, Venezuela, has no surface ornamentation.

The type of C. mareana may be an immature shell. The Recent

Caribbean C. bidentata (d'Orbigny) (1845, p. 63; Atlas, pi, 4, figs.

13-16, 1842) is clearly distinguished from C. altera, n. sp. by its

spiral striae spread all over the body whorl.

Occurrence. -K^ 11862, PJ 285, USGS 18399.

Cylichnella species

A few poorly preserved shells from the Courbaril beds are even

more slender than C. altera, n. sp. from the Alelajo Clay. Their

surface sculpture consists of a few spiral, incised lines near the base.

Occurrence. - USGS 20433, USGS 20434.

Family RETUSIDAE

Genus SULCORETUSA Burch

Burch, 1945, Minutes Conch. Club Southern California, No. 47, p. 16. New
name for Siilcularia Dall (1921a, p. 202), not Sulciilaria Rafinesque, 1831.

Type species (z= type species of Sulcularia Dall) , Bulla sulcata

d'Orbigny.

Sulcoretusa aff. sulcata (d'Orbigny) PI. 60, figs. 29, 30

This form is represented by a single specimen from the Melajo

Clay. It differs from the Recent S. sulcata (d'Orbigny) (1845, p.

66; Atlas, pi. 4 bis, figs. 9-12, 1842) by its narrower shape. S. sulcata

harveyensis (Mansfield) (1930, p. 27, pi. 1, figs. 6, 7) from the

upper Miocene of Florida is narrower posteriorly and has somewhat

coarser sulcations. 5. lipara (Woodring) (1928, p. 123, pi. 2, fig. 8)

from the Bowden Formation of Jamaica is a stouter species, has

coarser sulcations, and a pronounced constriction in the middle of

the shell which is almost lacking in the Melajo specimen. Analogues

from the Miocene of the Dominican Republic have been described

as S. sulcata fossilis by Pilsbry (1922, p. 311) . S. prosulcata (Gard-

ner) [1926-1950 (1937), p. 265, pi. 37, fig. 19] from the Chipola

Formation of Florida has proportions similar to those of the Melajo

shell but reaches twice its size. S. prosulcata has also been cited from

the Pliocene of Florida (Olsson and Harbison, 1953, p. 161).

Occurrence. — PJ 285.
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Genus RHIZORUS Montfort

Montfoit, 1810, Conchvliologie svsteniatique, vol. 2. p. 339.

Type species (by original designation) , Rhizoriis adalaidis

Montfort (:=: Bulla acum inula Bruguiere)

.

Rhizorus species A

A single fragment (H 14559) from the Matura beds is avail-

able. A determination is not possible, although it seems to be

closest to R. oxytatiis (Bush) (1885, p. 468, pi. 45, fig. 12) , a species

ranging from Miocene to Recent (Woodring, 1928, p. 125). The
Matura specimen lacks spiral grooves which may be due to washing.

Occurrence. - RR 230.

Rhizorus species B

There is a single shell (H 14560) from the Melajo Clay the

base of which is missing. The genus Rhizorus usually includes forms

which are swollen in the middle of the height. But the Melajo speci-

men has parallel sides, thus reminds one of R. phoinicoidcs (Gard-

ner) [1926-1950 (1937) , p. 268, pi. 37, fig. 26] from the Shoal River

Formation of Florida and R. triticus (Olsson and Harbison) (1953,

p. 163, pi. 25, figs. 3, 3a) from the Pliocene of Florida.

Occurrence. — PJ 285.

REFERENCES CITED
Abbott, R. T.

1944. The genus Modulus in llie Western Atlantic. Johnsonia, vol. 1,

No. 14, pp. 1-6, pis. 1-2.

1954. American seashells. New York, xiv + 541 pp., 40 pis., 100 figs.

1958. The marine mollusks of Grand Cayman Island, British ]Vest

Indies. Acad. Nat. Sci. Philadelphia, Mon. No. 11, pp. 1-138, pis.

1-5, 10 maps, 7 text figs.

Adams, C. B.
1845. Specierum novarum conchyliorum, in Jamaica repertoruni, synopsis.

Boston Soc. Nat. Hist., Pioc, vol. 2, pp. 1-17.

1852. Catalogue of shells collected at Panama, ivith notes on synonymy,
station and habitat. Lvceiim Nat. Hist. New York. Ann., vol. 5,

pp. 222-549.

Alencaster-lbarra, G.
1950. Moluscos del Mioceno de la region de Ixhuatldn-Moloacdn, Vera-

cruz, Mexico. Asoc. Mex. Geologos Petroleros, BoL, vol. 2, No. 9,

pp. 557-583, 2 pis.

Anderson, F. M.
1929. Marine Miocene and related deposits of north Colombia. California

Acad. Sci., Proc, ser. 4, vol. 18, No. 4, pp. 73-213, pis. 8-23.

Barrios, M.
1960. Algunos Moluscos del Terciario medio de Colombia. Bol. Geol.,

vol. 6, Nos. 1-3, Informe No. 1082, pp. 213-306, pis. 1-12.



574 Bulletin 247

Bartsch, P.

191 L Descriptions of nezu mollusks of the family Vitrinellidae from the

west coast of America. U.S. Nat. Mus., Proc, vol. 39, pp. 229-234,

pis. 39, 40.

1911a. The Recent and fossil mollusks of the ge7ius Cerithiopsis from the

west coast of America. U. S. Nat. Mas., Proc, vol. 40, pp. 327-367,

pis. 36-41.

1934. Neiv mollusks of the family Turritidae. Smithsonian Misc. Coll.,

vol. 91, No. 2, pp. 1-29, pis. 1-8.

1955. The pyramidellid mollusks of the Pliocene deposits of North St.

Petershurs,, Florida. Smithsonian Misc. Coll., vol. 125, No. 2, pp.

1-102, pls^ 1-18.

Bartsch, P., and Rehder, H. A.
1939. Mollusks collected on the Presidential Cruise of 1938. Smithsonian

Misc. Coll., vol. 98, No. 10. pp. 1-18, pis. 1-5.

Bequaert, J. C.
1942. Cerithidea and Batillaria in the Western Atlantic. Johnsonia, vol.

1, No. 5, pp. 1-11, pis. 1-5.

Berry, C. T.
1935. A Pliocene ophiuran from Trinidad. Jour. Paleont., vol. 9, No. 5,

p. 430.

Bird, S. O.
1965. Upper Tertiary Arcacea of the mid-Atlantic Coastal Plain.

Palaeont. Amer., vol. 5, No. 34, pp. 1-62, pis. 1-6.

Bold, W. A. van den
1963. Upper Miocene and Pliocene Ostracoda of Trinidad. Micropale-

ontology, vol. 9, No. 4, pp. 361-424, pis. 1-12.

Bose, E. ^ , ,, •

1906. Sobre algunas faunas terciarias de Mexico. Bol. Inst. Geol. Mexico,

vol. 22, pp. 1-96, pis. 1-12.

Bose, E., and Toula, F. ,
r,

1910. Zur jungtertiiiren Fauna von Tehuantepec. I. Stratigraphte, Be-

schreilning and Vergleich mit amerikanischen Tertiiirfaunen.

(Bose). IF Vergleichiing liauptsachlich mit eiiropaischen und leben-

den Arten. (Toula) . "jahrbuch Kaiserl.—Konigl. Geol. Reichsan-

stalt, vol. 60. pp. 215-276, pis. 12-13.

Boss, K. J., and Kenk, V. C.
lOfrl. Anatomy and relationships of Temnoconcha brasiliana Dull. Occas.

Papers on Mollusks, vol. 2, No. 30. pp. 325-343, pis. 56-60.

Boss, K. J., and Merrill, A. S.

1965. The family Paudoridae in the Western Atlantic. Johnsonia, vol.

4, No. 44, pp. 181-215, pis. 115-126.

Broderip, W. J., and Sowerby, G. B., I

1832-1833. Characters of new sfiecies of Mollusca and Conclnfera, col-

lected by Mr. Cuming. Proc. Coinm. Sci. Corr. Zool. Soc. London,

pt. 2, pp. 25-33. 50-6r, 104-108, 124-126, 1832; pp. 173-179, 194-202,

1833.

Brown, A. P., and Pilsbry, H. A.
1911 Fauna of the Catun Formation. Isthmus of Panama. Acad. Nat.

Sci. Philadelphia, Proc, vol. 63, pp. 336-373, pis. 22-29, text figs. 1-3.

1915a.. Fauna of the Gatun Formation, Isthmus of Panama. II. Acad. Nat.

Sci. Philadelphia, Proc, vol. 64, pp. 500-519, pis. 22-26, text figs.

1-5.

1913b. Tiuo collections of Pleistocene fossils from the Isthmus of Panama.

Acad. Nat. Sci. Philadelphia, Proc, vol. 65, pp. 493-500, text figs.

1-3.



Trinidad Miocene-Pi iocene Mollusks: Jlng 575

Bush, K. J.

1885. Additions to the sfiallow-water Molliisca of Cape Hatteras, N. C,
dredged by the U.S. Fish Coniniission Steamer "Albatross", in 1883

and ISS-f. Connecticut Acad. Arts and Sci., Trans., vol. (i, art. 11,

pp. 453-480, pi. 45.

Campbell, G. B.

1961. Colubrariidae (Gastropoda) of tropical ii'est America, with a new
species. Nautilus, vol. 74, No. 4, pp. 136-142. pi. 10.

Cernohorsky, W. O.
1966. A study of mitrid radulae and a tentative generic arrangement of

the family Mitridae. Veliger, vol. 9, No. 2, pp. 101-126, text figs.

1-47.

Clench, W. J.

1942. The genera Dosinia, Macrocallista and Amiantis in the Western
Atlantic. Johnsonia, vol. 1, No. 3, pp. 1-8, pis. 1-6.

1942a. The genus Conns in the Wester)i Atlantic. Johnsonia, vol. 1, No.

6, pp. 1-40, pis. 1-15.

1947. The genera Purpura and Thais i)i the Western Atlantic. John-
sonia, vol. 2, No. 23, pp. 61-91, pis. 32-40.

Clench, W. J., and Smith, L. C.
1944. The famil\ Cardiidae in llic Wf^steryi .Atlantic. Johnsonia, vol. 1,

No. 13, pp. 1-32, pis. 1-13.

Clench, W. J., and Turner, R. D.
1950. The Western Atlantic murine mollusks described by C. B. Adams.

Occas. Papers on Mollusks, vol. 1, No. 15, pp. 233-403, pis. 29-49.

1951. The genus Epitonium in tlie Western Atlantic. Johnsonia, vol. 2,

No. 30, pp. 249-288, pis. 108-130.

1952. The genera Epitonium (part II), Depressiscala, Cylindriscala,

Nystiella and Solutiscala in the Western Atlantic. Johnsonia, vol.

2, No. 31, pp. 289-356, pis. 131-177.

1956. The family Melongenidae in the Western Atlantic. Johnsonia, vol.

3, No. 35, pp. 161-188, pis. 94-109.

1960. The genus Calliostoma in tlie Wester7i Atlantic. Johnsonia, vol.

4, No. 40, pp. 1-80, pis. 1-56.

Coan, E.
1966. Xomenclatural units in tlie gastropod family Mitridae. Veliger, vol.

9, No. 2, pp. 127-137.

Coan, E., and Roth, B.

1966. The West American Marginellidae. \'eliger. vol. 8, No. 4, pp. 276-

299, pis. 48-51, text figs. 1-5

Collins, R. L.

1937. Growth stages of Mexican Tertiary caecids. Jour. Paleont., vol. 11,

No. 1, pp. 31-33, pi. 5, figs. 12-17.
'

Conrad, T. A.
1834. Descriptions of new Tertiary fossils from the souther}} States. Acad.

Nat. Sci. Philadelphia, Jour., 1st ser., vol. 7, pt. 1, pp. 130-157.

1837. Descriptions of new )narine shells fro}n Upper California. .\cad.

Nat. Sci. Philadelphia, Jour., 1st ser., vol. 7, pt. 2, pp. 227-268,

pis. 17-20.

1838-1845. Fossils of tlie Medial Tertiary formatio}}S of the United States.

Philadelphia, pp. 1-80, pis. 1-45. No. 1, pp. 1-32, pis. 1-17, 1838;

No. 2. pp. 33-56, pis. 18-29, 1840; No. 3, pp. 57-80, pis. 30-45, 1845.

1841. Description of tieenty-six neio species of fossil shells fro))i the

Medial Tertiary deposits of Calvert Cliffs, Maryland. Acad. Nat.

Sci. Philadelphia, Proc, vol. 1, pp. 28-33.

1843. Descriptions of a new ge}nis, a}}d of twenty-nine neie Miocoie, a)id



576 Bulletin 247

one Eocene fossil slielh of the United States. Acad. Nat. Sci.

Philadelphia, Proc, vol. 1, pp. 305-311.

1846. Descriptions of new sfiecies of fossil and Recent shells and corals.

Acad. Nat. Sci. Philadelphia, Proc., vol. 3, pp. 19-27, 2 pis.

1869. Notes on Recent Mollusca. .Vmer. Join-. Conch., vol. 5, pt. 2, pp.
104-108, pis. 10, 12, 13.

Cooke, C. W.
1919. Tertiary molluscs from the Leeward Islands and Cuba. Carnegie

Inst. Washington, Publ. \o. 291, pp. 103-156, pis. 1-16.

Crosse, H.
1863. DescriJ)tion d'une espece nouvelle de la Guadeloupe. Jour. Con-

chyl., vol. 11 (ser. 3, vol. 3), pp. 82-84, pi. 1, fig. 7.

Dall, W. H.
1881. Reports on the results of dredging, under the supervision of A.

Agassiz, in the Gulf of Mexico, and in the Caribbean Sea, 1877-79,

by the United States Coast Suri'ey Steamer "Blake", Lieut.-Comm.
C. D. Sigsbee, U.S.N., and Comm. ]. R. Bartlett, U.S.N., com-
rnanding. XV. Preliminary report on the Mollusca. Mus. Comp.
Zool., Bull., vol. 9, No. 2, pp. 33-144.

1886. Reports on the results of dredging, under the supemision of Alexan-

der Agassiz, in the Gulf of Mexico (1877-78) and in the Caribbean

Sea (1879-80), by the U.S. Coast Survey Steamer "Blake", Lieut.-

Commander C. D. Sigsbee. U.S.N. , and Commander J. R. Bartlett,

U.S.N. , commanding. XXIX. Report on the Mollusca. Part 1. Bra-

chiopoda and Pelecxpoda. Mus. Comp. Zool., Bull., vol. 12, No. 6,

pp. 171-318, pis. 1-9.

1889. A preliminary catalogue of the shell-bearing marine mollusks and
brachiopods of the southeastern coast of the United States, luith

illustrations of many of the species. U.S. Nat. Mus., Bull. 37, pp.
1-221, pis. 1-74.

1889a. /xfpor/i on the results of dredging, under the supervision of Alexan-

der Agassiz, in the Gulf of Mexico (1877-78) and in the Caribbean

Sea (1879-80), by the U.S. Coast Survey Steamer "Blake", Lieut.-

Commander C. D. Sigsbee, U.S.N. , and Commander J. R. Bartlett,

U.S.N. , commanding. XXIX. Report on the Mollusca. Part 2. Gas-

tropoda and Scaphnpoda. Mus. Comp. Zool., Bull., vol. 18, pp. 1-

492. pis. 10-40.

1890. Scientific results of explorations by the U.S. Fish Commission
Steamer Albatross. J'll. Preliminary report on the collection of Mol-
lusca and Brachiopoda obtained in 1887-88. U.S. Nat. Mus., Proc,

vol. 12, pp. 219-362, pis. 5-14.

1890-1903. Contributions to the Tertiary fauna of Florida: with especial

reference to the Miocene silex-beds of Tampa and the Pliocene

beds of the Caloosahatchie River. Wagner Free Inst. Sci. Phila-

delphia, Trans., vol. 3, pts. 1-6, 1654 pp., 60 pis.

1890. Pt. 1, pp. 1-200, pis. 1-12.

1892. Pt. 2, pp. 201-473, pis. 13-22.

1895. Pt. 3, pp. 474-570.

1898. Pt. 4, pp. 571-947, pis. 23-35.

1900. Pt. 5, pp. 948-1218, pis. 36-47.

1903. Pt. 6, pp. 1219-1654, pis. 48-60.

1892. 07i the species of Donax of eastern North America. Nautilus, vol.

5, No. 11, pp. 125-127.

1896. Diagnoses of new species of molluscs from the icest coast of America.

U.S. Nat. Mus., Proc, vol. 18. No. 1034, pp. 7-20.

X^^da.. Diagnoses of new Tertiary fossils from the southern United States.

U.S. Nat. Mus., Proc, vol. 18. No. 1035, pp. 21-46.



Trinidad Miocene-Pliocene Mollusks: Jung 577

1901. Synopsis of the family Cardiidae and of the North American
species. U.S. Nat. Mus.. Proc, vol. 23, No. 1214, pp. 381-392.

1902. Illustrations and descriptions of new, unfigured, or imperfectly

known shells, chiefly American, in the U.S. National Museum. U.S.

Nat. Mus., Proc, vol. 24, No. 1264, pp. 499-566, pis. 27-40.

1902a. Syjiopsis of the family Veneridae arid of the North American Recent
species. U.S. Nat. Mus., Proc, vol. 26, No. 1312, pp. 33.5-412, pis.

12-16.

1908. Reports on the dredging operations off the ivest coast of Central

America to the Galapagos, to the west coast of Mexico, and in the

Gulf of California, in charge of Alexander Agassiz, carried on by
the U.S. Fish Commission Steamer "Albatross", during 1891, Lieut.

Commander Z. L. Tanner, U.S.N., commanding. XXXVII. Reports
on the scientific results of the expedition to the eastern tropical

Pacific, in charge of Alexander Agassiz, by the U.S. Fish Commis-
sion Steamer "Albatross", from October, 1904, to March, 1905,

Lieut. Commander L. M. Garrett, U.S.N., commanding. XIV. The
Mollusca and the Brachiopoda. Mus. Comp. Zool., Bull., vol. 43,

No. 6, pp. 205-487, pis. 1-22.

1912. Neu' species of fossil shells from Panama and Costa Rica. Smith-
sonian Misc. Coll., vol. 59, No. 2, pp. 1-10.

1919. Descriptions of new species of mollusks of the family Turritidae

from the west coast of America and adjacent regions. U.S. Nat.

Mus., Proc, vol. 56, No. 2288, pp. 1-86, pis. 1-24.

1921. Tiuo new South American shells. Nautilus, vol. 34, No. 4, pp.
132-133.

I92la. Summary of the marine shellbearing mollusks of the northwest
coast of America, from San Diego, California, to the Polar Sea,

mostly contained in the collection of the United States National

Museum, ivith illustrations of hitherto unfigured species. U.S. Nat.

Mus., Bull. 112, pp. 1-217, pis. 1-22.

1925. Illustrations of unfigured types of shells in the collection of the

United States National Museum. U.S. Nat. Mus., Proc, vol. 66, No.
2554, art. 17, pp. 1-41, pis. 1-36.

Dall, W. H., and Bartsch, P.

1904. Synopsis of the genera, subgenera and sections of the family

Pyramidellidae. Biol. Soc Washington, Proc, vol. 17, pp. 1-16.

1909. A monograph of West American pyramidellid mollusks. U.S. Nat.

Mus., Bull. 68, pp. 1-258, pis. 1-30.

Desjardin, M.
1949. Les Rissoina de Vile de Cuba. Jour. Conchvl., vol. 89, pp. 193-208,

pis. 9-10.

Fargo, W. G.
1948. New Vexillum and Aesopus from the Pliocene of St. Petersburg,

Florida. Nautilus, vol. 61, No. 4, pp. 109-112, pi. 7, figs. 4-8, 11-12.

Finlay, H. J.

1926. A further commentary on New Zealand molluscan systematics. New
Zealand Inst., Trans., vol. 57, pp. 320-485, pis. 18-23.

Fischer-Piette, E,
1942. Les mollusques d'Adanson. Jour. Conchyl., vol. 85, pp. 101-366,

pis. 1-16.

Fleming, C. A.
1957. The genus Pecten in Neiu Zealand. New Zealand Geol. Sur., Paleont.

Bull. 26, pp. 1-69, pis. 1-15.

Gabb, W. M.
ISTia.. Descriptioii of some neiv neyiera of Mollusca. Acad. Nat. Sci. Phila-

delphia, Proc, vol. 24, pp. 270-274, pis. 9-11.



578 Bulletin 247

1873b. On the topography and geology of Santo Domingo. Amer. Philos.

Soc, Trans., new ser., vol. 15, pp. 49-259, 2 maps.
I88la. Descriptions of Caribbean Miocene fossils. Acad. Nat. Sci. Phila-

delphia, Jour., ser. 2, vol. 8, pp. 337-348, pis. 44-45.

\881b. Descriptions of tieiu species of fossils from the Pliocene clay beds
between Limon and Moen, Costa Rica, together with notes on pre-

viously knoiun species from there and elsewhere in the Caribbean
area. Acad. Nat. Sci. Philadelphia, Jour., ser. 2, vol. 8, pp. 349-380

pis. 45-47.

Gardner, J. A.
1926.-1950. The Molluscan fauna of the Alum Bluff Group of Florida

U.S. Ccol. Sur.. Prof. I'aper 142 A-I, pp. 1-709, pis. 1-62.

1926. Part 1 (A), pp. 1-79, pis. 1-15.

1926. Part 2 (B), pp. 80-99, pis. 16-17.

1926. Part 3 (C), pp. 100-149, pis. 18-23.

1926. Part 4 (D)
, pp. 150-184, pis. 24-28.

1928. Part 5 (E) , pp. 185-249, pis. 29-36.

1937. Part 6 (F) , pp. 250-435, pis. 37-48.

1944. Part 7 (G), pp. 436-491, pis. 49-51.

1947. Part 8 (H), pp. 492-656, pis. 52-62.

1950. Part 9 (I), pp. 657-709 (Index to Chapters A-H) .

1943-1948. Mollusca from tlie Miocene and lower Pliocene of Virginia

and North Carolina. U.S. Geol. Sur., Prof. Paper 199 A-B, pp. 1-

310, pis. 1-38.

1943. Part 1 (A) , pp. 1-178, pis. 1-23.

1948. Part 2 (B) , pp. 179-310, pis. 24-38.

Gardner, J. A., and Aldrich, T. H.
1919. Mollusca from the upper Miocene of South Carolina with descrip-

tions of neiu species. Acad. Nat. Sci. Philadelphia, Proc, vol. 71,

pp. 17-53, pis. 1-4.

Grant, U. S., and Gale, H. R.
1931. Catalogue of the marine Pliocene and Pleistocene Mollusca of

California and adjacent regions. San Diego Soc. Nat. Hist., Mem.,
vol. 1, pp. 1-1036, pis. 1-32, 5 text figs., 3 tables, diagrams A-D.

Guppy, R. J. L.
1864. On later Tertiary deposits at Matura on the east coast of Trinidad.

Sci. Assoc. Trinidad. Trans, for 1864, pp. 33-43. Reprinted bv

Harris, G. D., 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp. 13-23.

1866a. 0» the Tertiary Mollusca of Jamaica. Quart. Jour. Geol. Soc. Lon-
don, vol. 22, pp. 281-295, pis. 16-18.

1866b. 0« the relations of the Tertiary formations of the West Indies.

Quart. Jour. Geol. Soc. London, vol. 22, pp. 570-590, pi. 26.

1867. On the Tertiary fossils of the West Indies with especial reference

to the classification of the Kainozoic rocks of Trinidad. Sci. Assoc.

Trinidad, Proc, pt. 3, pp. 145-176. Reprinted by Harris, G. D.,

1921, Bull. Amer. Paleont., vol. 8, No. 35, pp. 24-55.

1873a. On some neiv Tertiary fossils front Jamaica. Sci. Assoc. Trinidad,
Proc, vol. 2, pp. 72-88. Reprinted by Harris, G. D., 1921, Bull.

Amer. Paleont., vol. 8, No. 35, pp. 56-72.

1873b. On new species of bivalve Molluska found at Cumand, Venezuela.

Sci. Assoc. Trinidad, Proc, vol. 2, pp. 90-92, pi. 3. Reprinted bv
Harris, G. D., 1921, Bull. Amer. Paleont., vol. 8, No. 35, pp. 73-75,

pi. 1.

1874. On the West Indian Tertiary fossils. Geol. Mag., new ser., decade
2, vol. I, pp. 404-411, 434-446, pis. 16-18.

1876. On the Miocene fossils of Haiti. Quart. Jour. Geol. Soc London,
vol. 32, pp. 516-532, pis. 28-29.



Trimdad Miocene-Pliocene Mollusks: Jung 579

1882. On the Recent and Tertiary species of Leda and Nucula found in

the West Indies: with notices of Westiridian shells. Sci. Assoc. Trini-

dad, Proc, vol. 2, No. 4, pt. 12, pp. 168-180, pi. 7. Reprinted by
Harris, G. D., 1921, Bull. Amcr. Palcont., vol. 8, No. 35, pp. 89-

101, pi. 5.

Guppy, R. J. L., and Dali, W. H.
189G. Descriptions of Tcrtiarv fossils from the Antillean region. U.S. Nat.

Mus., Proc, vol. 19, No. 1110, pp. 303-331, pis. 27-30.

Hanley, S.

1844. Descriptions of new species of Tellina, collected by H. Cuming.
Zool. Soc. London, Proc, pt. 12, pp. 59-64, 68-72. 140-144, 146-149,

164-166.

1845a. Descriptions of six neiv species of Donax, in the collection of Hugh
Cuming, Esq. Zool. Soc. London, Proc, pt. 13, pp. 14-16.

1845b. A description of new species of Ostreae, in the collection of H.
Cuming, Esq. Zool. Soc. London, Proc, pt. 13, pp. 105-107.

Hanna, G. D., and Strong, A. M.
1949. West American mollusks of the genus Conus. California Acad. Sci.,

Proc, 4th scr., vol. 26, No. 9, pp. 247-322, pis. 5-10, 4 figs.

Harrington, H. J.

1962. Paleogeograpliic development of South America. Amer. Assoc. Petr.

Geol., Bull., vol. 46, No. 10, pp. 1773-1814, 34 figs.

Harris, G. D.
1895. Neocene MoUusca of Texas. Bull. Amer. Paleont., vol. 1, No. 3, pp.

1-32, pis. 1-4.

1921. A reprint of the more inaccessible paleontological ivrilings of Robert

John Lechmere Guppy. Bull. Amer. Paleont., vol. 8, No. 35, pp.
1-198, pis. 1-10.

Heiiprin, A.
1887. Explorations on the west coast of Florida and in the Okeechobee

u'ilderness. "Wagner Free Inst. Sci. Philadelphia, Trans., vol. 1, pp.
1-134, pis. 1-19. Reprint, Palaeont. Amer., vol. 4, No. 33, pp. 363-

506. pis. 54-74, 1964.

Henderson, J. B.
1920. A monograph of the East American scaphopod mollusks. U.S. Nat.

Mus., Bull. Ill, pp. 1-177, pis. 1-20.

Hertlein, L. G., and Strong, A. M.
1940-1951. Eastern Pacific expeditions of the New York Zoological So-

ciety. Mollusks from the leest coast of Mexico and Central America.

Pts. I-X. Zoologica, New York Zool. Soc.

1940. Pt. 1, vol. 25, pt. 4. pp. 369-430, pis. 1-2.

1943. Pt. 2, vol. 28, pt. 3. pp. 149-168, pi. 1.

1946. Pt. 3. vol. 31, pt. 2, pp. 53-76, pi. 1.

1946. Pt. 4, vol. 31, pt. 3, pp. 93-120, pi. 1.

1947. Pt. 5, vol. 31, pt. 4, pp. 129-150, pi. 1.

1948. Pt. 6, vol. 33, pt. 4, pp. 163-198, pis. 1-2.

1949. Pt. 7, vol. 34, pt. 2, pp. 63-97, pi. 1.

1949. Pt. 8, vol. 34, pt. 4, pp. 239-258, pi. 1.

1950. Pt. 9, vol. 35, pt. 4, pp. 217-252, pis. 1-2.

1951. Pt. 10, vol. 36, pt. 2, pp. 67-120. pis. 1-11.

1948. Note on West American species of Condylocardia. Nautilus, vol.

61, No. 3, p. 106.

1955. Marine mollusks collected during the "Askoy" Expedition to Pana-
ma. Colombia, and Ecuador in 19^1. Amcr. Mus. Nat. Hist., Bull.,

vol. 107, art. 2, pp. 159-318, pis. 1-3.

Hodson, F.
1926. Venezuelan and Caribbean Turrilellas. Bull. Amer. Paleont., vol.

11, No. 45, pp. 1-50, pis. 1-30.



580 Bulletin 247

Hodson, F., Hodson, H. K., and Harris, G. D.
1927. Some Venczuelau and Caribbean moUusks. Bull. Amer. Paleont.,

vol. 13. No. 49, pp. 1-160, pis. 1-40.

Hodson, F., and Hodson, H. K.
1931a. Some Venezuelan molhisks. Bull. Amer. Paleont., vol. 16, No. 59,

pp. 1-94, pis. 1-24.

1931b. Some Venezuela?! moUusks. Pt. 2. Bull. Amer. Paleont., vol. 16,

No. 60, pp. 1-38, pis. 1-12.

Hubbard, B.
1920. Tertiary MoUusca from the Lares District, Porto Rico. New York

Acad. Sci., Scientific Survev of Porto Rico and the Virgin Islands,

vol. 3, pt. 2, pp. 79-164, pis. 10-25.

Jung, P.

1964. Bemerkungen ziir Abgrenzung von Spezies der Natica-Canrena-

Gruppe. Verhandl. Naturf. Ges. Basel, Bd. 75, Nr. 1, pp. 133-139.

5 text figs., 2 tables.

1965. Miocene MoUusca from the Paragiiand Peninsula, Venezuela. Bull.

Amer. Paleont., vol. 49, No. 223, pp. 387-652, pis. 50-79, 3 text figs.,

3 tables.

Keen, A. M.
1944. Catalogtie and revision of the gastropod subfamily Typliinae. Jour.

Paleont., vol. 18, No. 1, pp. 50-72, 20 text figs.

1958. Sea shells of tropical ivest America. Stanford Univ. Press, 624 pp.,
10 color plates, 1709 figs.

1960. New Phyllonotus from the eastern Pacific. Nautilus, vol. 73, No. 3,

pp. 103-109, pi. 10.

1961. A proposed reclassification of the gastropod family Vermetidae.

Bull. Brit. Mus. (Nat. Hist.), Zool., vol. 7, No. 3, pp. 183-213, pis.

54-55.

1966. West American mollusk types at the British Museum (Natural His-

tory). III. Alcide d'Orbigny's South American collection. Veliger,

vol. 9, No. 1, pp. 1-7, pi. 1.

Kennard, A. S., Salisbury, A. E., and Woodward, B. B.
1931. The types of Lamarck's genera of shells iis selected by J. G. Children

in 1823. Smitlisonian Misc. Coll., vol. 82, No. 17, pp.' 1-40.

Kosuge, S.

1966. The family Triphoridae and its systematic position. iMalacologia,

vol. 4, No. 2, pp. 297-324, pi. 1, text figs. 1-36.

Kugler, H. G.
1936. Summary digest of geology of Trinidad. Amer. Assoc. Petr. Geol.,

Bull., vol. 20, No. 11, pp. 1439-1453, 2 figs.

1953. Jurassic to Recent sedimentary environments in Trinidad. Assoc.

Suisse Geol. Ing. Petrole, Bull., vol. 20, No. 59, pp. 27-60, 2 text

figs.

Lamy, E.
1907. Revision des Area vivants du Museum d'Histoire Naturelle de Paris.

Jour. Conchyl., vol. 55 (ser. 4, vol. 9), No. 1, pp. 1-111, pi. 1; No.

3, pp. 199-307, pi. 3.

Lea, H. C.
1846. Description of some new fossil shells from the Tertiary of Peters-

burg, Virginia. Amer. Philos. Soc, Trans., new ser., vol. 9, pp. 229-

274, pis. 34-37.

Lowe, H. N.
1932. On four new species of Epitonium from xcestern Central America.

Nautilus, vol. 45, No. 4, pp. 113-115, pi. 9.

1935. Neiu marine MoUusca from ivest Mexico, together with a list of

shells collected at Punta Pehasco, Sonora, Mexico. San Diego Soc.

Nat. Hist., Trans., vol. 8, No. 6, pp. 15-34, pis. 1-4.



Trinidad Miocene-Pliocene Mollusks: Jung 581

MacNeil, F. S.

1938. Species and genera of Tertiary Noetinae. U.S. Gcol. Siir., Prof.

Paper 189-A, pp. 1-49, pis. 1-6, 2 figs.

Mansfield, W. C.
1925. Miocene gastropods and scaphopods from Trinidad. U.S. Nat. Miis.,

Pioc, vol. 66, art. 22, pp. 1-65, pis. 1-10.

1930. Miocene gastropods and scaphopods of the Clioctau'halchee Forma-
tion of Florida. Florida State (.eol. Sur., Bull. No. 3, pp. 1-185, pis.

1-21.

1932a. Miocene pe!ec\pods of the Clioctawhatcliee Formation of Florida.

Florida State Geol. Sur., Bull. No. 8, pp. 1-140, pis. 1-34.

1932b. Pliocene fossils from limestone in southern Florida. U.S. Geol. Sur.,

Prof. Paper 170-D, pp. 43-56, pis. 14-18.

1936. Stratigraphic significance of Miocene, Pliocene and Pleistocene

Pectinidae in the southeastern Vnited States. Jour. Paleont., vol.

10, No. 3, pp. 168-192, pis. 22-23.

1937. Molluscs of the Tampa and Suwannee limestones of Florida. State

of Florida Dept. Conserv., Geol. Bull. No. 15, pp. 1-282, pis. 1-21.

Marks, J. G.
1951. Miocene stratigraphy and paleontology of southwestern Ecuador.

Bull. .^mcr. Paleont., vol. 33, No. 139, pp. 1-162, pis. 1-9.

Maury, C. J.

1912. A cotitribution to the paleontology of Trinidad. .Acad. Nat. Sci.

Philadelphia, Jour., ser. 2, vol. 15, pp. 25-112, pis. 5-13.

1917. Santo Domingo type sections and fossils. Pt. 1. Bull. .Amer. Paleont.,

vol. 5, No. 29. pp. 1-251, pis. 1-39.

1920. Tertiary Mollusca from Porto Rico. New York Acad. Sci., Scientific

Survey of Porto Rico and the \'irgin Islands, vol. 3, pt. 1, pp. 1-77,

pis. 1-9.

1922. The Recent Areas of the Panamic Province. Palaeont. Amer., vol.

1, No. 4, pp. 1-46, pis. 1-3.

1925. A further contribution to the paleotitology of Trinidad (Miocene
horizons). Bull, .\nier. Paleont., vol. 10, No. 42, pp. 1-250, pis. 1-43.

1925a. fo55e/5 Terciarios do Brasil. Serv. Geol. e Min. Brasil, Mon., vol.

4, pp. 1-665, pis. 1-24.

McGinty, T. L.
1945. Description of a new Teinostoma. Nautilus, vol. 58, No. 4, pp. 142-

143.

McLean, R. A.
1951. The Pelecypoda or bivalve tnollusks of Porto Rico and the Virgin

Islands. New York Acad. Sci., Scientific Survey of Porto Rico and
the Virgin Islands, vol. 17, pt. 1, pp. 1-183, pis. 1-26.

Merriam, C. W.
1941. Fossil Turritellas from the Pacific Coast region of North America.

Univ. California Publ., Bull. Dept. Gcol. Sci., vol. 26, No. 1, pp.
1-214, pis. 1-41, 19 figs.

Moore, E. J.

1962. Conrad's Cenozoic fossil marine mollusk type specimens at the

Academy of Xatural Sciences of Philadelphia. Acad. Nat. Sci.

Philadelphia, Proc, vol. 114, No. 2, pp. 23-120.

Morrison, J. P. E.
1949. Notes on the Florida species of Bursa. Amer. Malac. Union, News

Bull, and Annual Reports, pp. 10-13.

Morton, J. E.
1953. J'ermicularia and the turritellids. Malac. Soc. London, Proc, vol.

30, pp. 80-86, figs. 1-3.



582 Bulletin 247

Nelson, E. T.
1870. On the rnoUuscan jauna of the later Tertiary of Peru. Connecticut

Acad. Arts and Sci., Trans., voL 2, pt. 1, pp. 186-206, pis. 6-7.

Nygren, W. E.
1950. Bolivar geosyncline of northwestern South America. Amer. Assoc.

Petr. Geol., Bull., vol. 34, No. 10, pp. 1998-2006, 3 figs.

Olsson, A. A.
1922. The Miocerie of northern Costa Rica, ii<ith notes on its general

stratigraphic relations. Bull. Amer. I'aleont., vol. 9, No. 39, pp. 1-

168, pis. 1-32.

1932. Contributions to the Tertiary paleontology of northern Peru. Part

5. The Peruvian Miocene. Bull. Amer. Paleont., \o\. 19, No. 68, pp.
1-272, pis. 1-24.

1942. Tertiary and Quaternary fossils from the Burica Peninsula of

Panama and Costa Rica. Bull. Amer. Paleont.. vol. 27, No. 106,

pp. 1-106, pis. 1-12.

1956. Studies on the o^enus OliveUa. Acad. Nat. Sci. Philadelphia, Proc,
vol. 108, pp. 155-225, pis. 8-16, 23 text figs.

1961. Molluscs of the tropical eastern Pacific. Particularly from the

so7itliern half of the Panamic-Pacific faiinal province (Panama to

Peru). Panamic-Pacific Pelecypoda. Paleont. Research Inst., pp. 1-

574, pis. 1-86.

1964. Neogene mollusks from nortlnvestern Ecuador. Paleont. Research
Inst., Ithaca, N.Y., pp. 1-256, pis. 1-38.

1967. Some Tertiary mollusks from South Florida and the Caribbean.

Paleont. Research Inst., Ithaca, N.V., pp. 1-61, pis. 1-9.

Olsson, A. A., and Harbison, A.
1953. Pliocene MoUusca of southern Florida, icith special reference to

those from North Saint Petersburg. ]Vith special chapters on Turri-

dae by William G. Fargo, and Vitri7iellidae and freshwater mollusks

by Henry A. Pilsbry. Acad. Nat. Sci. Philadelphia, Mon. No. 8,

pp. 1-458, pis. 1-65, text figs. 1-2, 2 maps.

Olsson, A. A., and McGinty, T, L.
1958. Recent marine molluscs from the Caribbean coast of Panama luith

the description of some neiv genera and species. Bull. Amer.
Paleont., vol. 39, No. 177, pp. 1-58, pis. 1-5.

Olsson, A. A., and Petit, R. E.
1964. Some .\'eoocnr Mollusc n fr(u» Floiida and the Carolinas. Bull. Amer.

Paleont., vol. 47, No. 217, pp. 509-574, pis. 77-83.

d'Orbigny, A.
1842. Hisloire physique, politique et naturelle de Vile de Cuba par D.

Ramon de La Sagra. Atlas, pis. 1-28.

1845. Historia fisica, politica y natural de la Isla de Cuba por D. Ramon
de La Sagra. Segimda parte. Historia natural. \ol. 5, Moluscos, pp.
1-376.

Palmer, K. V. W.
1927-1929. The Veneridae of Eastern America, Cenozoic and Recent.

Paleont. Amer., vol. 1, No. 5, pp. 209-522, 1927; pis. 32-76, 1929.

1958. Type specimens of marine Mollusca described by P. P. Carpenter

from the ]Vest Coast (San Diego to British Columbia). Geol. Soc.

Amer., Memoir 76, pp. 1-374, pis. 1-35.

Perrilliat Montoya, Maria del Carmen
1963. Moluscos de la formacion Agueguexquite (Mioceno medio) del

Istmo de Telruantepec. ^[e\ico. Paleontologia Mexicana, No. 14,

pp. 1-45, pis. 1-6, 1 table.



Trinidad Mioclne-Pliocene Moi.lusks: Jung 583

Petit de la Saussaye, S.

1852. Description de coquilles nouxiellcs. Jour. Conclivl.. vol. 3. pp. ,51 -.'59,

pi. 2, figs. 1-4, 8, 9, 11.

Pflug, H. D.
1961. MoUushen aiis dem Tertiiir von Santo Domingo, .'kcta Humbold-

tiana, scr. geol. et palaeont., No. 1, pp. 1-107, pis. 1-26, 1 text fig.

Philippi, R. A.
18r)l. Centiiria quarta ttstaceoriun novoriim. Ztschr. Malakozoologie, \c)l.

8, No. 4, pp. 49-64.

Pilsbry, H. A.
1897. New species of molluscs from Uruguax. Acad. Nat. Sci. Phila-

delphia, Proc, vol. 49, pp. 290-298, pis. 6-7.

1922. Revision of W. M. Gabb's Tertiary MoUusca of Santo Domingo.
Acad. Nat. Sci. Philadelphia, Proc, vol. 73. pp. 305-435, pis. 16-47,

text figs. 1-48.

1931. The Miocene and Recent Mollusca of Panama Bay. Acad. Nat. Sci.

Philadelphia. Proc, vol. 83, pp. 427-440, pi. 41, 5 text figs.

Pilsbry, H, A., and Johnson, C. W.
1917. AVic Mollusca of the Santo Domingan Oligocene. Acad. Nat. Sci.

Philadelphia. Proc. vol. 69, pp. 150-202.

Pilsbry, H. A., and Lowe, H. N.
1932. West Mexican and Central American moUusks collected b\ H. N.

Lowe 1929-19n. Acad. Nat. Sci. Philadelphia, Proc, vol. 84, pp.
33-144, pis. 1-17.

Pilsbry, H. A., and Harbison, A.
1933. Notes on the Miocene of southern Neiu Jersey. Acad. Nat. Sci.

Philadelphia, Proc, vol. 85, pp. 107-120, pis. 3-5.

Pilsbry, H. A., and Olsson, A. A.
1941. A Pliocene fauna from western Ecuador. Acad. Nat. Sci. Phila-

delphia, Proc, vol. 93, pp. 1-79, pis. 1-19, 2 text figs.

1945. T'itrijiellidae and similar gastropods of the Panamic Province. I.

Acad. Nat. Sci. Philadelphia, Proc, vol. 97, pp. 249-278, pis. 22-30.

Pilsbry, H. A., and McGinty, T. L.

1945a. Cxclostrematidae and Vitrinellidae of Florida. 1. Nautilus, vol. 59,

No. 1, pp. 1-13, pis. 1-2.

1945b. "Cyclostrematidae" and J'itiinellidne of Florida. 2. Naiuihis, vol.

59, No. 2, pp. 52-59, pi. 6.

1950. Vitrinellidae of Florida. Part 5. Nautilus, vol. 63, No. 3, pp. 85-87,

pi. 5, figs. 6, 7.

Radwin, G. E.
The systematic position of Glyptaesopus Pilsbry and Olsson 19fl.

In press.

Ravenel, E.
1861. Descriptions of neiv Recent shells from the coast of South Carolina.

Acad. Nat. Sci. Philadelphia, Proc, vol. 13, pp. 41-44.

Recluz, C.
1852. Description de coquilles nouvelles. Jour. Conchyl., vol. 3, pp. 249-

256, pi. 10.

Rehder, Harald
1967. Valid zoological names in the Portland Catalogue. U.S. Nat. Mus.,

Proc, vol. 121, No. 3579, 51 pp.
Reinhart, P. W.

1935. Classification of the pelecypod family Arcidae. Mus. Rov. Hist.

Nat. Belgicpie, Bull., vol. II. No. 13, pp. 1-68, pis. 1-5.

1937. Three new species of the pelecypod family Arcidae from the Plio-

cene of California. Jour. Paleont.. vol. 11, No. 3, pp. 181-185, pi. 28.



584 Bulletin 247

1943. Mesozoic and Cenozoic Arcidae from the Pacific slope of North
America. Geol. Soc. Anier., Special Paper No. 47, pp. i-xi + 1-117,

pis. 1-15.

Robertson, R.
1957. A study of Cantharus multangulus (Philippi), with notes on Can-

tharus and Pseudoneptunea (Gastropoda: Buccinidae). Notulae
Naturae, Acad. Nat. Sci. Philadelphia. No. 300, pp. 1-10, figs. 1-19.

Rutsch, R. F.
1934. Die Gastropoden aiis dem Neogen der Punta Gavildn in Nord-

Venezuela. Abhandl. Schweiz. Palaeont. Ges., Bde. 54-55, pp. 1-169.

pis. 1-9, 20 text figs.

1942. Die Mollusken der Springvale-Schichten (Obermiocaen) von Trini-

dad (Britisch-West-Indien). Verhandl. Naturf. Ges. Basel, Bd. 54,

pp. 96-182, pis. 3-9, text figs. 1-2.

Say, T.
1822. Account of some of the marine shells of the United States. Acad.

Nat. Sci. Philadelphia, Jour., 1st ser., vol. 2, pt. 2, pp. 221-248,

257-276, 302-325.

1824. A7i account of some of the fossil shells of Maryland. Acad. Nat.

Sci. Philadelphia, Jour., 1st ser., vol. 4, pt. 1, pp. 124-155, pis. 7-13.

1826. Descriptions of marine shells recently discovered on the coast of
the United States. Acad. Nat. Sci. Philadelphia, Jour., 1st ser., vol.

5, pt. 2, pp. 207-221.

Sherborn, C. D„ and Prout, L. B.

1912. Xotc on the date of publication of the works of Jacob Huebtier on
the Leftidoptera. Ann. Mag. Nat. Hist., ser. 8, vol. 9, pp. 175-180.

Shuttleworth, R. J.

1856. Description de nouvelles especes. Jour. Conchyl., vol. 5, pp. 168-

175.

Smith, M.
1936a. jVcu' Tertiary shells from Florida. Nautilus, vol. 49, No. 4, pp. 135-

139, pi. 9.

1936b. A^'ezf Tertiary shells from Florida. Nautilus, vol. 50, No. 1, pp. 20-

22, pi. 9 (of vol. 49).

Sowerby, G. B„ I.

1832. Characters of neiu species of Mollnsca and Cotichifern, collected b\

Mr. Cuminc;. Comm. Sci. and Corr. Zool. Soc. London, Proc, pt. 2,

pp. 113-120';

1833-1834. Characters of neiv species of Mollnsca and Conchifera, col-

lected by Mr. Cuming. Zool. Soc. London, Proc, pt. 1, pp. 16-22,

34-38, 70-74, 1833; pp. 134-139, 1834.

1835. Characters of and observations on new genera and species of Mol-
lnsca aiid Co7ichifera collected by Mr. Cuming. Zool. Soc. London,
Proc. pt. 3. pp. 4-7, 21-23, 49-51, 84-85, 109-riO.

Sowerby, G. B., I., and Powys, W. L.

1835. Characters of new species of shells collected by Mr. Cuming. Zool.

Soc. London, Proc, pt. 3, pp. 93-96.

Sowerby, G. B., II.

1850. Descriptions of new species of fossil shells found by J. S. Heniker
[sic], Esq. Quart. Jour. Geol. Soc. London, vol. 6, pp. 44-53, pis.

9-10.

Spieker, E. M.
1922. The paleontology of the Zorritos Formation of the north Peruvian

oil fields. The Johns Hopkins Univ., Studies in Geol., No. 3, pp. 1-

196, pis. 1-10.



Trinidad Miocene-Pliocene Mollusks: Jing 585

Staadt, J. L.

1956. Observations on the subgctieric classification of Calliostonia. Jour.

Conchyl., vol. 96, pp. 119-120.

Stenzel, H. B.
1947. Nomenclatural synopsis of supraspecific groups of the family

Ostreidae (Pelecypoda, Mollusca). Jour. Paleont., vol. 21, No. 2, pp.
165-185.

Stenzel, H. B., Krause, E. K., and Twining, J. T.
1957. Pelecypoda froDi the type locality of the Stone City beds (?7iiddle

Eocene) of Texas. Univ. Texas Publ. No. 5704, pp. 1-237, pis. 1-22.

text figs. 1-31, tables 1-4.

Stingiey, D. V.
1952. Crepidula maculosa Conrad. Nautilus, vol. 65. No. 3, pp. 83-85,

pi. 2, figs. 7-10.

Stirton, R. A,
1950. Late Cenozoic avenues of dispersal for terrestrial ani?nals between

North America arid South America. (.Abstract). Geol. Soc. .Amer.,

Bull., vol. 61, No. 12, pt. 2, pp. 1541-1542.

Stoliczka, F.
1871. Cretaceous fauna of souther)i India. The Pelecypoda, xvith a re-

view of all kiioimi genera of this class, fossil and Recent. Palaeon-

tologia Indica, vol. 3, pp. xii + 537, pis. 1-50.

Strong, A. M.
1938. New species of West American shells. California Acad. Sci., Proc,

ser. 4, vol. 23, No. 14, pp. 203-216, pis. 15-16.

Thieie, J.

1910. Molliiskenfauna Westindiens. Zool. Jahrbiicher, Suppl. 11, Heft 2,

pp. 109-132, pi. 9.

Tomlin, J. R. le B.

1929. The Mollusca of the "St. George" expedition. (II.) The West Indies.

Jour. Conch., vol. 18, No. 11, pp. 307-310.

Toula, F.

1909. Eine jungterlicire Fauna von C^atun am Panama-Kanal. Jahrb.
Kaiserl.-Konigl. Geol. Reichsanstalt, Bd. 58, Heft 4, pp. 673-760, pis.

25-28, text figs. 1-15.

1911. Die jungtertidre Fauna von Gatun am Panamakanal. II. Jahrb.
Kaiserl.-Konigl. Geol. Reichsanstalt, Bd 61, pp. 487-530, pis. 30-31.

Trechmann, C. T.
1935. The geology and fossils of Carriacou, West Indies. Geol. Mag., vol.

72, No. 858,' pp. 528-555. pis. 20-22.

Turner, R. D.
1954. The family Pholadidae in the Western Atlantic and the Eastern

Pacific. Part I. Pholadinae. Johnsonia, vol. 3, No. 33, pp. 1-63, pis.

1-34.

1956. The Eastern Pacific marine mollusks described by C. B. Adams.
Occas. Papers on Mollusks, vol. 2, No. 20, pp. 21-135, pis. 5-20.

Van Winkle, K.
1923. Foraminifera and a small molluscan fauna from Costa Rica. Bull.

.\mer. Paleont.. vol. 10, No. 40, pp. 1-18. pis. 1-2.

Vokes, E. H.
1964. Tlie genus Turbinella (Mollusca. Gastropoda) in the New World.

Tulane Stud. Geol., vol. 2, No. 2, pp. 39-68, pis. 1-3, 1 text fig.

1965. Cenozoic Muricidae of the Western Atlantic region. Part 2. Chi-

coreus s.str. and Chicoreus (Siratus). Tulane Stud. Geol., vol. 3, No.
4, pp. 181-204, pis. 1-3, text figs. 1-2.



586 Bulletin 247

Vokes, H. E.

1938. Upper Miocene Mollusca from Springi'ale, Trinidad, British West
Indies. Anier. Mus. Novitates, No. 988, pp. 1-28, figs. 1-29.

Warmke, G. L., and Abbott, R. T.
1961. Caribbean seashells. Livingstone Publishing Company, Narberth,

Pennsylvania, pp. x + 348, pis. 1-44, text figs. 1-34, maps 1-19.

Weisbord, N. E.
1929. Miocene Mollusca of northern Colombia. Bull. Anier. Paleont., vol.

14, No. 54, pp. 1-57, pis. 1-9.

1962. Late Cenozoic gastropods from northern Venezuela. Bull. Anier.

Paleont., vol. 42, No. 193, pp. 1-672, pis, 1-48.

1964. Late Cenozoic pelecypods from northern Venezuela. Bull. Amer.
Paleont., vol. 45, No. 204, pp. 1-564, pis. 1-59.

Whitmore, F. C, and Stewart, R. H.
1965. Miocene mammals and Central American seaways. Science, vol. 148,

No. 3667, pp. 180-185, 2 figs.

Woodring, W. P.

1925. Miocene molluscs from Bowden, Jamaica. Pelecypods and scapho-

pods. Carnegie Inst. Washington, Publ. No. 366, pp. 1-222, pis. 1-28.

1928. Miocene molluscs from Bowden, Jamaica. Pt. 2. Gastropods and
discussion of results. Carnegie Inst. Washington, Publ. No. 385,

pp. 1-564, pis. 1-40, text figs. 1-3.

1957. Geology and paleontology of Canal Zone and adjoining parts of

Panama. Geology and description of Tertiary mollusks (gastropods:

Trochidae to Turritellidae). U.S. Geol. Sur., Prof. Paper 306-A,

pp. 1-145, pis. 1-23, text figs. 1-4.

1957a. Muracypraea, new subgenus of Cxpraea. Nautilus, vol. 70, No. 3,

pp. 88-90.

1958. Springvaleia, a late Miocene Xenophora-like turritellid from Trini-

dad. Bull. Amer. Paleont., vol. 38, No. 169, pp. 163-174, pi. 17.

1959. Creology and paleontology of Canal Zone and adjoining parts of

Panama. Description of Tertiary mollusks (gastropods: Vermetidae
to Thaididae). U.S. Geol. Sur., Prof. Paper '306-B, pp. 147-239, pis,

24-38.

1964. Geology and paleontology of Canal Zone and adjoining parts of

Panama. Description of Tertiary mollusks (gastropods: Colum-
bellidae to Votutidae). U.S. Geol. Sur., Prof. Paper 306-C, pp.
241-297, pis. 39-47, table 1.

1966. The Panama land bridge as a sea barrier. Amer. Philos. Soc, Proc,
vol. 110, No. 6, pp. 425-433, figs. 1-3, tables 1-6.



PLATES

If not otherwise specified the numher accompanying each specimen refers

to the catalogue of the Naturhistorisches Museum Basel (G includes Pelecypoda

and Scaphopoda, H Gastropoda).



588 Bulletin 247

Explanation of Plate 13

Figure Page

1,2. Dentalium (Dentalium) divulgatum, n. sp 313
1. Holotype. Length 33.5 mm, max. diameter 3.8 mm. Locality PJ

285 No. G 12718. 2. Paratvpe. Length 37.5 mm, max. diameter

4.1 mm. Locality PJ 285. No. G 12719.

3. Dentalium (Graptacme) cf. amaliense Henderson 315
Length 10.1 mm, max. thamctcr 1.6 mm. Locality JS 67. No. G

12748.

4-7. Nucula (Lamellinucula) vieta Guppy 316
4. Lectotype. Length 3.1 mm, height 3.1 mm. Matura, coll. Guppy.
USNM 115562. 5. Paralectotype. Length 3.3 mm, height 3.0 mm.
Matura, coll. Guppy. USNM 645368. 6,7. Length 4.9 mm, height

4.1 mm. Locality JS 67. No. G 12708.

8-12. Nucula (Lamellinucula) baccata Guppy 317
8. Lcctotvpe. Length 7.0 mm, height 5.3 mm. Matura, coll. Guppv.
USNM' 115561. 9. Length 7.9 mm, height 6.0 mm. Locality JS
67. No. G 12710. 10. Length 6.2 mm, height 4.6 mm. Locality JS
67. No. G 12711. 11,12. Length 6.6 'mm, height 5.1 mm.
Locality K 9817. No. G 12717.

13-16. Nuculana (Saccella) ludificans, n. sp. 319
13. Holotype. Length 7.4 mm, height 3.7 mm. Locality PJ 285. No.
G 12677. 14. Paratype. Length 6.3 mm, height 3.6 mm. Locality

PJ 285. No. G 12676. 15. Paratype. Length 9.3 mm, height 5.1

mm. Locality PJ 212. No. G 12684 16. Paratype. Length 9.6 mm,
height 5.0 mm.' Locality PJ 212. No. G 12683.

17-19. Nuculana (Saccella) perlepida (Guppy) 320
17. Lectotype. Length 6.0 nnn, height 3.8 mm. Matura, coll.

Guppy. USNM 115557. 18. Length 5.9 mm, height 3.8 mm.
Locality }S 67. No. G 12682. 19. Length 6.3 mm, height 4.2 mm.
Locality RR 2.30. No. G 12681.
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Explanation of Plate 14

Figure Page

1.2. Calorhadia (Calorhadia) solivaga, n. sp 322
Hololvpc. Length 17.0 mm, height 6.5 mm. Locality PJ 285. No.

(. r2()78.

3,4. Adrana perprotracta (Dall) ? 323
3. Length 23.1 mm, height 7.2 mm. Locality PJ 285. No. G 12079.

4. Length 22.4 mm. height 6.7 mm. Locality PJ 285. No. G
12680.

5,6. Area (Area) zebra zebra (Svvainson) 325
Length 45.5 mm, height 22.8 mm. Locality RR 230. No. G 12744.

7,8. Area (Area) imbrieata imbrieata Bruguiere 326
Length 25.3 mm. height 17.0 mm. Locality RR 230. No. G 127.50.

9,10. Barbatia (Fugleria ?) millifiia latrinidadis Maury 328
Length 15.7 mm. height 10.5 mm. Locality RR 230. No. G 12867

11,12. Barbatia (Barbatia) eandida (Helbling) 327
Length 22.3 mm, height 11.3 mm. Locality RR 230. No. G 12866.
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Explanation of Plate lr>

Figure Page

1,2. Barbatia (Acar) domingensis (Lamarck) 328
Length 20.3 mm, height 11.1 mm. Locality RR 230. No. G 12752.

3-6. Arcopsis adamsi (Dall) 330
3,4. Length 12.4 mm, height 8.2 mm. Locality RR 230. No. G

12874. 5. Length 11.1 mm, height 7.3 mm. Locality RR 230. No.
G 1287,5. 6. Length 6.5 mm, height 3.9 mm. Locality PJ 302.

No. G 12876.

7. Anadara (Cunearca) aff, filicata (Guppy) 333
Length 14.8 mm, height 13.0 mm. Locality PJ 285. No. G 12903.

8.9. Anadara chemnitzioides (Maury) 334
Lectotvpc. Lengti: 22.0 mm, height 21.4 mm. Locality: milepost

4934 (new mileposts!) of the Southern Main Road of Trinidad,

just south of the Pitch Lake (^ USGS station 21782). Paleont.

Museum, Cornell Lni\.. unninnljcrcd.

10,11. Anadara (Scapharca ?) sanctidavidis (Maury) 334
Length 27.8 mm, height 21.4 nun. Locality RR 230. No. G 12883.
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EXPLANAIIO.N OF I'LATE 16

Figure l'as>c

1-3. Anadara (Scapharca) placata, n. sp 335
1,2. Holotvpc. l.tngili 19. () mm, height 14.4 mm. Locality KR

11862. No. G 12884. 3. Paratvpe. Length 19.7 mm, lieighi 11.7

mm. Locality KR 11862. No. G 1288.^5.'

4 7. Lunarca billingsiana (Maury) 336
4,5 Lcctotype ot L. hilliiigsiatja. Length 31.3 mm, height 22.7 nnn.

Locahty: on coast 700 feet east of Brighton pier near I'ittli

Lake, Trinidad. Cornell Univ., Paleont. Museum, No. 38297.

6,7. Lectotype of L. brightonensis. Length 24.7 mm, height 19.5

mm. Locality: on coast 700 feet east of Brighton pier near

Pitch Lake, Trinidad. Cornell Univ., Paleont. Museum, No.

38295.
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Explanation of Plate 17

Figure Page

1-4. Lunarca billingsiana (Maury) 336
1,2. Length 34.8 mm, height 23.1 mm. Locality RR 230. No. G

12910.' 3,4. Length 28.6 mm, height 20.3 mm. Locality PJ 212.

No. G 12914.

5-8. Noetia (Noetia) sheldoniana (Maury) 338
5,6. Holotype. Length 15.0 mm, height 13.5 mm. Locality: on

coast 1000 feet west of Brighton pier near Pitch Lake, Trinidad.

Cornell Univ., Paleont. Museum, No. 38296. 7. Length 33.3

mm, height 27.3 mm. Locality RR 230. No. G 12916. 8. Length
19.8 mm, height 18.9 mm. Locahty RR 230. No. G 12917.
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Explanation of Plate 18

Figure Page

1,2. Noetia (Noetia) sheldoniana (Maui'y) 338
Length 16.5 mm, luiolit 14.3 mm. Locality PJ 285. No. G 12919.

3-6. Noetia (Eontia) centrota (Guppy) 339
3,4. Lcnglli 33.7 mm, licight 17.1 mm. Locality RR 230. No. G

12923. 5,6. Length 13.4 mm, height 9.5 mm.' Locality K 1429.

No. G 12930.

7,8. Glycymeris (Glycymeris) cf. undata (Linne) 340
7. Length 14.9 mm, height 13.3 mm. Locality RR 230. No. G

12935. 8. Length 16.1 mm, height 14.3 mm. Locality RR 230.

No. G 12936.

9,10. Brachydontes (Brachydontes) species 341
Length 4.1 mm, height 7.0 mm. USGS locality 20432. USNM

645359.
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Explanation of Plate 19

Figure Page

1,2. Plicatula gibbosa Lamarck 343
Length 15.2 inm, height 16.5 mm. Locality RR 230. No. G 12943.

3,4. Pecten (Pecten) archon Maury 344
3. Length 43.2 mm, lieight 40.1 mm. USGS locality 18634. USNM

645326. 4. Length 41.3 mm, height 35.7 mm. USGS locality

18634. USNM 645327.

5,6. Aequipecten (Plagioctenium) cf. gibbus (Linne) 345
Length 27.0 mm, height 26.7 mm. LocaUty RR 230. No. G 12949.
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Explanation of Plate 20

Figure Page

1,2. Aequipecten (Plagioctenium) demiurgus (Dall) 345
Length 55.1 mm, height 5:5.7 mm. LocaHty RR 291. No. G 12950.

3,4. Aequipecten (Plagioctenium) maturensis (Maury) 346
3. Length 24.8 mm, height 22.4 mm. Locahty RR 230. No. G

12959. 4. Length 28.5 mm, height 26.0 mm. Locality RR 230.

No. G 12960.

5,6. Aequipecten (Plagioctenium) rutamensis, n. sp 347
5. Holotype. Length 14.7 mm, height 14.5 mm. Locality RR 230.

No. G 12961. 6. Paratvpe. Length 13.1 mm, height 12.9 mm.
Locality RR 230. No. G 12962.

7,8. Cyclopecten species 348
Length 3.0 mm, height 2.8 mm. Locality K 9817. No. G 12966.
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Explanation of Plate 21
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1-4. Eucrassatella trinitaria (Maury) 351
1,2. Length 56.3 mm, height 34.0 mm. USGS localitv 18634.

USNM 645325. 3,4. Length 19.0 mm. height 12.7. Localitv Hutch
51. No. G 1,3005.

5. Lopha messor (Maury) 349
Length 54.4 nnn. Localitv Hutch 51. No. G 12974.

6. Anomia simplex d'Orbigny 350
Length 16.0 mm. height 15.3 mm. Localitv RR 230. No. G 12796.

7. Crassostrea cf. virginica (Gmelin) 349
Length 84.0 mm. LocaUty RR 230. No. G 12967.
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Trinidad Miocene-Pliocene Mollusks: Jung 597

Explanation of Plate 22

Figure I'age

1,2. Crassinella martinicensis (d'Orbigny) 352
I. Lcngtli 4.5 mm, height 4.4 mm. Locality JS 67. No. G 12990.

2. Length 4.4 mm, height 4.2 mm. Locality JS 67. No. Ci 12991.

3,4. Crassinella guppyi (Dall) 354
3. Length 4.2 mm, height 3.9 mm. Locality PJ 285. No. G 12996.

4. Length 3.7 mm, height 3.8 mm. Locality PJ 28.5. No. G
12997.

5-7. Carditamera (Carditamera) guppyi (Dall) 356
5. Length 4.8 mm, height 2.8 nun. Locality JS 67. No. G 13007.

6. Length 4.0 mm, height 2.7 mm. Locality RR 230. No. G
13009.^7. Length 3.8 mm, height 2.4 mm. Locality K 10924.

No. G 13008.

8,9. Carditamera (Carditamera) species 357
Length 8.3 mm, height 4.9 mm. Locality K 9816. No. G 13014.

10. Carditamera virginiae (Maury) 357
Lectotype. Length 13.5 mm, height 7.7 mm. Locality: milepost

4934 (new mileposts!) of the Southern Main Road of Trinidad,

just south of the Pitch Lake (= USGS station 21782). Palcont.

Museum, Cornell Univ., unnumbered.

11,12. Carditamera (Byssomera) aff. affinis (Sowerby) 357
Length 32.4 mm, height 15.5 mm. Locality K 8399. No. G 13015.
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Explanation of Plate 23

Figure Page

1-4. Condylocardia guppyi (Maury) 358
1,2. Length 2.8 nun. height 2.1 mm. Locality JS 67. No. G 13016.

3,4. Length 2.8 mm, height 2.1 mm. Locality RR 230. No. G
13017.

5-11. Lucina (Lucinisca) roigi (Maury) 360
5,6. Length 11.0 mm. heiglit 9.8 mm. Localitv RR 230. No. G

13020."7. Length 9.6 mm, height 8.9 mm. Localitv PJ 285. No.
G 13025. 8,9. Length 10.2 mm, height 9.4 mm. Locality K 1429.

No. G 13024. 10. Length 9.3 mm, height 8.3 mm. Locality PJ
285. No. G 13026. 11. Length 12.1 mm. 'height 11.8 mm. Locality

PJ 285. No. G 13027.

12-14. Pseudochama aff. caloosana (Dall) 362
12. Length 16.4 mm, height 17.5 mm. Localitv RR 230. No. G

13046. 13. Length 19.5 mm. height 23.0 mm. Locality RR 230.

No. G 13047. 14. Length 18.0 mm, height 19.7 mm. Locality RR
230. No. G 13048.
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Trinidad Miocene-Pliocene Mollusks: Jung 599

Explanation of Plate 24

Figure Page

1,2. Chama cf. macerophylla Gmelin 362
Length 33.5 mm, hciglit 30.0 mm. Locality PJ 212. No. G 13049.

3-7. Traehyeardium (Dallocardia) sanctidavidis (Maury) 363
3. Length 27.3 ram, height 28.2 mm. Locality RR 230. No. G

13055. 4. Length 25.5 mm, height 26.3 mm. Locality JS 67.

No. G 13057. 5. Length 25.2 mm, height 26.5 rara. Locality RR
230. No. G 13056. 6,7. Length 28.9 mm, height 29.6 mm. USGS
locahtv 18411. USNM 645338.
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1-10. Trigoniocardia (Trigoniocardia) maturensis (Dall) 365
1. Length 8.8 mm, height 10.4 mm. Locahty RR 230. No. G 13061.

2,3. Length 12.5 mm, height 18.2 mm. Locality RR 230. No. G
13062. 4,5. Length 10.1 mm, height 12.7 mm. Locality K 1429.

No. G 13066. 6,7. Conve.vity (2 valves) 13.8 mm, height 19.1

mm. Locality PJ 285. No. G 13063. 8. Length 11.7 mm, height

17.3 mm. Locality PJ 285. No. G 13064. 9. Length 12.6 mm,
height 18.7 mm. Locality KR 11862. No. G 13065. 10. Lectotype

of T. caroUnae (Maury). Length 8.7 mm, height 11.4 mm.
Locality: on coast 1000 feet west of Brighton pier near Pitch

Lake, Trinidad. Cornell Univ., Palcont. Aluseum, unnumbered.

11,12. Trigoniocardia (Trigoniocardia) melajoensis, n. sp 366
Holotype. Length 10.0 mm, height 10.6 mm. USGS locality 18411.

USNM 645354.

13,14. Tlvela (Tivela) austeniana (Maury) 372
Lectotype. Length 27.0 mm, height 21.3 mm. Locality: on coast

1000 feet west of Brighton pier near Pitch Lake, Trinidad. Cor-

nell Univ., Paleont. Museum, unnumbered.

15,16. Trigoniocardia (Trigoniocardia) cf. caboblanquensis Weisbord 367
Length 9.7 mm, height 10.0 mm. Locality RR 120. No. G 13077.
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Trinidad Miocene-Pliocene Mollusks: Jung 601

Explanation of Plate 26

Figure Page

1,2. Cyclinella aff. tenuis (Recluz) 372
Lengtli 24.2 mm, height 23.1 mm. USGS locality 20432a. USNM

645339.

3 6. Tivela (Tiveia) austeniana (Maury) 372
3.4. Length 21.0 mm, height 17.6 mm. Locality RR 230. No. G

13086. 5,6. Length 25.0 mm, height 19.8 mm. Locality RR 230.

No. G 13085.

7-13. Pitar (Lamelliconcha) circinatus (Born) 374
7,8. Specimen figured by Maury (1912, pi. 9, figs. 12, 13). Length

10.7 mm, heiglit 9.6 mm. Locality: on coast 1000 feet west of

Brighton pier near Pitch Lake, Trinidad. Cornell Univ., Paleont.
Museum, unnumbered. 9,10. Length 17.2 mm, height 14.2 mm.
Locality RR 230. No. G 13092. 11,12. Length 16.1 mm, height
13.2 mm. Locality K 1429. No. G 13098. 13. Length 20.1 mm,
height 16.3 mm. Locality Hutch 51. xNo. G 13099.
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1,2. Pitar (Lamelliconcha) circinatus (Born) 374
Length 26.2 mm, height 20.5 mm. Locality Hutch 47. No. G 13100.

3-6. Pitar (Lamelliconcha) labreanus (Maury) 375
3,4. Holotype. Length 17.3 mm, height 13.5 mm. Locality: on

coast 1000 feet west of Brighton pier near Pitch Lake, Trinidad.

Cornell Univ., Paleont. Museum, unniuiibered. 5.6. Length 24.8

mm, height 18.5 mm. Locality Hutch 51. No. G 13250.

7. Chione (Chione) cancellata (Linne) 376
Length 31.7 mm, height 30.1 mm. Locahty RR 230. No. G 13258.



Bull. Amer. Paleont., Vol. 55 Plate 27



Bull. Amer. Paleont., Vol. 55 Plate 28



Trinidad Miocene-Pliocene Mollusks: Jung 603

Explanation of Plate 28

Figure Page

1,2. Chione (Chione) cancellata (Linne) 376
Length 27.2 mm, height 24.8 mm. Locality RR 230. No. G 13257.

3-11. Chione (Nioche) veatchiana Maury 377
3,4. Lectotype of C. veatcliiaua. Length 25.1 mm, height 20.2 mm.

Locality: on coast 1000 feel west of Brighton pier near Pitch

Lake, Trinidad. Cornell Univ., Paleont. Museum, No. 33504.

5. Lectotype of C. daUiana. Length 20.5 mm, height 18.0 mm.
Locality: on coast 1000 feet west of Brighton pier near Pitch
Lake, Trinidad. Cornell Univ., Paleont. Museum, No. 33495.

6,7. Lectotype of C. guppyana. Length 19.1 mm, height 17.2

mm. Locality: on coast 700 feet east of Brighton pier near Pitch
Lake, Triniclad. Cornell Univ., Paleont. Museum, unnumbered.
8,9. Length 20.0 mm, height 17.3 mm. Locality RR 230. No. G
12769. 10. Length 12.6 mm, height 11.5 mm. Locality K 12255.
No. G 12792. 11. Length 17.0 mm, height 15.0 mm Localitv

JS 67. No. G 12788.
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Figure Page

1-8. Chione (Lirophora) caroniana Maury 379
1,2. Length 39.0 mm, height 29.1 mm. Locality EL 1810. No. G

13265. 3,4. Length 27.9 mm, height 22.6 mm. Locality Hutch
51. No. G 13266. 5. Length 34.3 mm, height 26.2 mm. Locality

RR 291. No. G 13277. 6. Length 18.2 mm, height 15.0 ram.
Locality I'J 285. No. G 13267. 7,8. Length 26.3 mm, height 21.1

mm. Locality RR 291. No. G 13276.
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Trinidad Miocene-Pliocene Mollusks: Jung 605

Explanation of Plate 30

Figure Page

1-3. Chione (Lirophora) species 380
1. Length 20.0 mm, height 15.6 mm. Locality JS 67. No. G 13263.

2,3. Length 17.6 mm," height 13.8 mm. Locality RR 230. No. G
13264.

4-9. Chione (Lirophora) sanctidavidis Maury 381
4,5. Length 17.0 mm, licigiit 12.4 mm. Locality K 12255. No. G

12794."6. Length 19.5 mm. height 15.0 mm. Locality RR 230.

No. G 13278. 7,8. Length 15.7 mm, height 11.6 mm. Locality K
12255. No. G 12814. 9. Length 16.1 mm, height 13.2 mm. Lo-
cality K 9813. No. G 13279.

10,11. Anomalocardia brasiliana (Gmelin) 382
Length 19.2 mm. iieight 15.0 mm. Locality JS 67. No. G 13081.

12,13. Mactra (Micromactra) cf. maracaibensis H. K. Hodson 383
Length 23.9 mm, height 15.7 mm. Locality RR 230. No. G 13288.
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Explanation of Plate 31

Figure Page

1,2. Mactra (Micromactra) cf. maracaibensis H. K. Hodson 383
Length 26.7 mm, height 17.(> mm. LocaHty EL 1810. No. G 13289.

3 5. Mulinia species 383
3. Length 14.5 mm. height 12.2 mm. Locality RR 230. No. G

13286. 4. Length 25.3 mm. height 23.4 mm. LocaUty RR 230.
No. G 13285. 5. Length 13.0 mm, height 11.0 mm. Locality RR
230. No. G 13287.

6-9. Moerella (Moerella) elinguis, n. sp 384
6,7. Holotype. Length 10.8 mm, height 6.3 mm. Locality KR

11862. No. G 13327. 8. Paratype. Length 10.9 mm. height 6.8
mm. Locality KR 11862. No. G 13328. 9. Paratype. Length 13.4
mm, height 8.0 mm. Locality K 12255. No. G 13329.



Bull. Amer. Paleont., Vol. 55 Plate 31



Bull. Amer. Paleont., Vol. 55 Plate 32

V,

.i:Jt' '-j»'

^

"v^



Trinidad Miocene-Pliocene Mollusks: Jung 607

Explanation of Plate 32

Figure Page

1-5. Eurytellina punicea (Born) ? 385
1.2. IiTimatuie specimen. Length 16.2 mm, height 9.3 mm. Locality

K 12255. No. G 12845. 3,4. Immature specimen. Length 16.7

mm, height 9.5 mm. Locality K 12013. No. G 12850. 5. Length
34.4 mm, height 21.0 mm. USGS locaHty 20432. USNM 645337.

6-9. Eurytellina melajoensls. n. sp 386
6,7. Holotype. Length 23.8 mm, height 15.0 mm. Locality PJ 285.

No. G 13310. 8. Paratvpe. Length 26.3 mm, height 17.1 mm.
LocaHtv PJ 285. No. G 13312. 9. Paratvpe. Hinge. 7.5x. No. G
13311.

'



608 Bulletin 247

Explanation of Plate 33

Figure Page

1-4. Eurytellina ? oligoscissulata, n. sp 386
1,2. Holotype. Length 22.0 mm, height 12.4 mm. Locality PJ 285.

No. G 13319. J. Paratype. Length 17.5 mm, height 10.0 mm.
Locality PJ 285. No. G 13320. 4. Paratvpe. Length 18.0 mm,
height 10.2 mm. Locality K 1429. No. G 13321.

5-9. Merisca trinidadensis, n. sp 387
5,6. Holotype. Lengtii 12.1 mm, height 9.2 mm. Locality Hutch

51. No. G 13338. 7,8. Paratvpe. Length 12.3 mm, height 10.0

mm. Locality RR 290. No. G 13340. 9. Paratype. Length 10.0

mm, height 7.7 mm. Locality PJ 285. No. G 13339.

10.11. Strigilla (Strigilla) carnaria (Linne) ? 389
Length 7.4 mm, height 6.7 mm. Locality K 12255. No. G 12795.

12-14. Strigilla (Pisostrigiila) pisiformis (Linne) 390
12. Length 11.3 mm, height 10.7 mm. Locality RR 230. No. G

13343. 13,14. Length 8.2 mm, height 7.8 mm. Locality RR 230.

No. G 13344.
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Trinidad Miocene-Pliocene Mollusks: Jung 609

Explanation of Plate 34

Figure Page

1,2. Macoma (Psammacoma) species A 391
1. Length 30.7 mm, height 19.2 mm. USGS locality 18411. USNM
645340. 2. Length 27.5 mm, height 15.7 mm. USGS locality

18634. USNM 645341.

3,4. Macoma (Psammacoma) species B 392
Length 27.9 mm, height 17.0 mm. USGS locality 20432. USNM

645342.

5,6. Psammotreta gaibana, n. sp 392
Holotype. Length 37.8 mm, height 28.2 mm. USGS locality 20432.

USNM 645335.

7,8. Apolymetjs trinitaria (Dall) 393
Length 57.1 mm, height 46.2 mm. Locality RR 291. No. G 13347.

9. Temnoconcha aff. brasiliana (Dall) 395
Length 22.0 mm, height 14.4 mm. Locality EL 1810. No. G 13307.
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1-3. Temnoconcha aff. brasiliana (Dall) 395
1,2. Length 29.6 mm, height 19.4 mm. Locality PJ 212. No. G

13308. 3. Hinge of same specimen as figures 1 and 2; 7.5x.

4,5. Semele proficua (Pulteney) 396
Length 29.2 mm. heiglit 25.0 mm. Locality RR 230. No. G 13299.

6,7. Semele purpurascens (Gmelin) 396
Length 31.3 mm. height 27.3 mm. Locality RR 230. No. G 13298.
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Trinidad Miocene-Pliocene Mollusks: Jung 611

Explanation of Plaie 36

Figure I'age

1,2. Semele laevis costaricensis Olsson 397
Length (31.4 mm, height 4(3.<j inm. USGS locality 21178. USXM

645324.

3. Semele claytoni couvensis Maury 398
Length 37.7 mm. lieight 32.9 mm. USGS locality 18411. USXM

645329.

4-9. Semele aff. anteriocosta Yokes 398
4,5. Length 17.4 mm, height 14.1 mm. Locality RR 230. No. C.

13303. 6. Length 11.2 mm, height 8.9 mm. Locality K 1429. No.
G 12842. 7. Length 17.0 mm. height 14.2 mm. Locality RR 230.

No. G 13302. 8^9. Length 14.0 mm, height 11.3 mm. Locality

KR 11862. No. G 13301.
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Explanation of Plate 37

Figure Page

1-3. Abra cf. aequalis (Say) 399
1. Length 9.7 mm. height 9.0 mm. Locality K 8399. No. G 12849.

2,3. Length 10.0 mm, height 9.6 mm. Localitv K 1429. No. G
13306.

4-6. Cumingia galbensis, n. sp 400
4,5. Holotvpe. Length 13.5 mm, height 11.4 mm. USGS locality

20432. USNM 645355. 6. Paratype. Length 13.2 mm, height 10.7

mm. USGS locality 20432. USNM 645356.

7,8. Donax striatus Linne ? 401
Length 20.2 mm, height 12.6 mm. Locality RR 230. No. G 14055.

9. Donax fabagelloides Guppy 402
Holotype. Length 20.5 mm, height 9.7 mm. Matura, coll. Guppy.
USNM 115654.

10,11. Donax (Machaerodonax ?) species 404
Length 16.6 mm. USGS locality 19860. USNM 645349.
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Trinidad Miocene-Pliocene Mollusks: Jung 613

Explanation of Plate 38

Figure Page

1-4. Donax fabagelloides Guppy 402
1. Length 16.3 mm. height 8.1 mm. Locality JS 67. No. G 13291.

2. Length 20.0 mm, Iieight 9.1 mm. Locality RR 230. No. G
13292. 3 Length 20.1 mm, height 9.2 mm. Locality RR 230.

No. G 13294. 4. Hinge. 7.5x. Locality RR 230. No. G 13293.

5-8. Donax brightonensis, n. sp 403
5,6. Holotype. Length 13.2 mm, height 6.1 mm. Locality RR 120.

No. G 12861. 7.8. Paratvpe. Length 13.3 mm, height 6.3 mm.
Locahty K 12255. No. g'

12855.

9,10. Tagelus (Mesopleura) cf. divisus (Spengler) 405
Length 22.8 mm, height 8.0 mm. USGS locality 20434. USNM

645336.

11. Pleiorytis caroniana (Maury) 406
Length 57.8 mm, lieight 45.6 mm. USGS locality 18634. USNM

645323.

12,13. Caryocorbula (Caryocorbula) helenae (Maury) 407
Lectotype. Length 7.3 mm, height 5.0 mm. Locality: on coast 1000

feet west of Brighton pier near Pitch Lake, Trinidad. Cornell
Univ., Paleont. Museum, No. 33497.

14. Solen (Solena) obiiquus Spengler 407
Length 34.6 mm, height 14.2 mm. Locality JS 67. No. G 14002.
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Explanation of Plate 39

Figure Page

1-5. Caryocorbula (Caryocorbula) helenae (Maury) 407
1,2. Lectotype of C. sinilhiaiia. Length 9.3 mm. height 5.8 mm.

Locality: on coast 1000 feet west of Brighton pier near Pitch

Lake, Trinidad. Cornell Univ., Paleont" Museum, No. 33509.

3. Length 9.7 mm, height 5.8 mm. Locality K 1429. No. G 14016.

4,5. Length 10.0 mm. height 6.9 mm. Locality K 12255. No.
G 14017.

6-9. Caryocorbula (Caryocorbula) helenae (Maury)? 408
6,7. Length 14.8 mm, height 9.2 mm. Locality PJ 285. No. G

14018. 8. Length 14.9 mm, height 9.1 mm. Locality PJ 285. No.
G 14019. 9. Length 13.3 mm. "height 8.2 mm. Locality PJ 285.

No. G 14020.

10. Caryocorbula (Caryocorbula) species 409
Length 8.5 mm, height 6.2 mm. Locality JS 67. No. G 14021.

11-15. Juliacorbula aequivalvis (Philippi) 410
11. Length 8.0 mm. height 5.6 mm. Locality ]S 67. No. G 14009.

12. Length 10.3 mm, height 6.8 mm. Locality RR 230. No. G
14010. 13-15. Length 8.6 mm, height 6.7 mm. Locality RR 230.

No. G 14011.
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Trinidad Miocene-Pliocene Mollusks: Jung 615

Explanation of Plate 40

Figure Page

1.2. Notocorbula islatrinitatis (Maurv) 411
Length 13.6 iiiin. height 13.2 mm. USGS localitv 18634. USNM

645353.

3.4. Notocorbula species 412
3. Length 8.7 mm, height 6.7 mm. Locality PJ 285. No. G 14045.

4. Length 9.0 mm, height 8.3 mm. Locality PJ 285. No. G
14046.

5,6. Notocorbula aff. disparilis (d'Orbigny) 412
Length 9.3 mm, height 8.8 mm. Locality JS 67. No. G 14040.

7-9. Tenuicorbula melajoensis, n. sp. 413
7,8. Holotype. Length 20.0 mm, height 9.6 mm. Locality Hutch

51. No. G 14047. 9. Paratype. Length 19.7 mm, height 9.7 mm.
Locality Hutch 51. No. g' 14048.

10,11. Tenuicorbula aff. melajoensis, n. sp 414
Lengtii 12.0 mm. height 9.7 nun. Locality PJ 302. No. G 14052.

12. Pholas mackiana Maury 414
Lectotype. Length of fragment 22.5 mm. Locality: on coast 700

feet east of Brighton pier near Pitch Lake, Trinidad. Cornell
Lniv., Paleont. Museum, lumiunbered.

13. Martesia oligocenica Maury 415
Synt\pe. Length 11.5 mm, height 8.1 mm. Locality: milepost 49.'i/4

(new mileposts 1) of the Southern Main Road of Trinidad, just

south of the Pitch Lake (= USGS locality 21782). Cornell Univ.,

Paleont. Museum, unnumbered.
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Explanation of Plate 41

Figure ^^g^

1-3 Diodora cayenensis (Lamarck) 416

1. Lengtli 17.6 mm. width 10.8 mm, height 6.0 mm. LocaUty RR
230. No. H 14561. 2.3. Length 14.0 mm, width 9.1 mm, height

5.9 mm. Locahty RR 230. No. H 14562.

4,5. Diodora (?) species ;,cr.^^'^
Length 12.7 mm, width 9.3 mm, height 6.3 mm. Locality RR 230.

No. H 14566.

6-12. Calliostoma decipiens (Guppy) 418

6,7. Lectotype. Heiglit 8.7 mm, max. diameter 11.7 mm. Matina,

coll. Guppy. USn'm 115619. 8. Diameter 13.1 mm. Locality RR
230. No. H 14568. 9. Height 11.2 mm, diameter 12.7 mm. Local-

ity RR 230. No. H 14569. 10. Diameter 15.0 mm. Locality RR
230. No. H 14570. 11,12. Height 7.5 mm, diameter 10.0 mm. Lo-

caUty PJ 285. No. H 14571.

13-17. Calliostoma laticarinatum (Guppy) 419
13,14. Holotvpe. Height 9.7 mm, max. diameter 11.4 mm. Matura,

coll. Guppy. USNM 115618. 15,16. Height 13.6 mm, diameter

15.2 mm. Locality RR 230. No. H 14575. 17. Apical view of

same specimen as figures 15 and 16. lOx.

18-21. Calliostoma plicomphalus (Guppy) 420
18,19. Lectotyjje. Height 11.2 mm, max. diameter 12.2 mm.
Matura, coll. Guppy. USNM 115617. 20. Height 9.7 mm, dia-

meter 11.7 mm. Locality RR 230. No. H 14578. 21. Diameter

15.1 mm. Locality RR 230. No. H 14579.

22,23. Calliostoma caronianum Maury 419
Height 14.G mm, max. diameter 13.2 mm. USGS locality 18634.

USNM 645348.
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Trinidad Miocene-Pliocene Mollusks: Jung 617

Explanation of Plate 42

Figure Page

1-3. Calliostoma olssoni Maury 421
1. Apical view. lOx. Locality PJ 285. No. H 14583. 2. Height

9.9 mm, diameter 16.7 mm. Locality Hutch 51. No. H 14584.

3. Diameter 19.9 mm. Locality RR 230. No. H 14582.

4-9. Microgaza oblita, n. sp 422
4-6. Holotvpe. Height 2.1 mm, max. diameter 4.2 mm. Matura,

coll. Guppv. USNM 645185. 7,8. Paratype. Height 1.9 mm,
diameter 3.2 mm. Locality RR 230. No. H 14597. 9. Paratype.

Diameter 4.3 mm. Locality JS 67. No. H 14596.

10,11. Astraea (Astralium) cf. brevispina (Lamarck) 423
Height 11.3 mm, diameter 15.7 mm. Locality RR 230. No. H

14627.

12,13. Nerita (Nerita) exuvioides Trechmann ? 424
Height 24.3 mm, diameter 27.0 ram. Locality Hutch 51. No. H

14630.

14-17. Parviturbo maturensis, n. sp 424
14. Paratype. Diameter 1.7 mm. Locality PJ 302. No. H 14626.

15-17. Holotvpe. Height 2.0 mm, diameter 2.9 mm. Locality PJ
302. No. H 14625.
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1-3. Neritina (Vitta) cf. virginea (Linne) .425

1,2. Height 10.7 mm, diameter 10.0 mm. Locality Hutch 51. No.
H 14631. 3. Height 10.2 mm. diameter 10.5 mm. Locality RR
230. No. H 14632.

4-6. Teinostoma (Pseudorotella) spretum, n. sp 427
Holotvpe. Heiglit 1.5 mm, diameter 2.3 mm. Locality KR 11862.

No.H 14607.

7-9. Teinostoma (Pseudorotella) nugax, n. sp. 427
Holotype. Height 0.6 mm, diameter 1.6 mm. Locality KR 11862.

No. H 14599.

10-17. Teinostoma (Aepystoma) caroniense Maury . 428
10-12. Height 3.1 mm, diameter 5.4 mm. Locality EL 1810. No.
H 14603. 13,14. Immature specimen. Diameter 1.8 mm. Locality

KR 11862. No. H 14610. 15-17. Height 1.9 mm, diameter 2.8

mm. Locality PJ 212. No. H 14615.

18-20. Teinostoma (Aepystoma) melajoense, n. sp 429
Holotype. Height 1.8 mm, diameter 2.4 mm. Locality PJ 285.

No. H 14611.

21-23. Cochliolepis pluscula, n. sp 430
Holotype. Height 0.8 mm, diameter 1.6 mm. Locality PJ 285.

No. H 14617.

24-26. Cyclostremiscus (Ponocyclus) pentagonus (Gabb) 431
Height 1.2 mm, diameter 2.5 mm. l.ocahty KR 11862. No. H

14619.

27-29. Solariorbis (subgenus ?) marginatus (Guppy) 432
Height 0.8 mm, diameter 1.6 mm. Locality PJ 302. No. H 15345.

30,31. Serpulorbis decussatus (Gmelin) 444
30. Length 4.4 mm. Locality PJ 212. No. H 14680. 31. Length

18.1 mm. USGS locality 18204. USNM 645350.

32. Petaloconchus scuipturatus alcimus Mansfield 444
Height 43.8 mm. USGS locality 18634. USNM 645330.

33. Petaloconchus cf. floridanus Olsson and Harbison 445
(ireatest dimension 9.1 mm. Locality JS 67. No. H 14684.

34,35. Batillaria species 446
34. Height 7.6 mm, diameter 4.3 mm. Locality K 9813. No. H

14686. 35. Height 8.4 mm, diameter 4.2 mm.' Locality K 9813.

No. H 14687.
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1-4. Turritella (Broderiptella) bifastigata cartagenensis Pilsbry
and Brown 436

1. Apex. 5x. Locality PJ 212. No. H 14529. 2. Height 41.0 mm,
diameter 13.7 mm. Locality PJ 212. No. H 14544. 3. Height
118.4 mm, diameter 30.1 mm. Locality Hutch 51. No. H 14644.

4. Height 97.8 mm, diameter 24.2 mm. Locality Hutch 51. No.
H 14645.

5. Turritella (Broderiptella) aff. mimetes Brown and Pilsbry 437
Height 75.4 mm, diameter 21.0 mm. Locality Hutch 51. No. H

14650.

6-10. Vermicularia (?) trilineata (Guppy) 442
6. Height 13.4 mm. USGS locality 19860. USNM 645364. 7. Height

10.2 mm, diameter 5.2 mm. Locality RR 230. No. H 14670. 8.

Height 7.2 mm. diameter 2.6 mm. Locality RR 230. No. H
14671. 9. Height 17.6 mm, diameter 5.2 mm. USGS locality

19860. USNM"645365. 10. Lectotype. Height 12.0 mm, diameter
2.1 mm. Matura, coll. Guppy. USNM 115455.

11. Vermicularia spirata (Philippi) ? 442
Height 16.2 mm. Matura, coll. Guppy. USNM 115453.
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1,2. Turritella (Broderiptella) planigyrata Guppy 437
1. Apex of same specimen as figure 2: 5x. 2. Height 43.1 mm,
diameter 13.1 mm. Locality PJ 285. No. H 14656.

3. Turritella (Bactrospira) species 440
Height 19.1 mm, diameter 7.9 mm. LocaUty RR 230. No. H 14669.

4-6. Turritella (Broderiptella) aff. planigyrata Guppy 439
4. Height 23.2 mm. diameter 17.0 mm. Locahtv RR 230. No. H

14666. 5. Height 28.1 mm, diameter 9.2 mm. Locality RR 230.

No. H 14664. 6. Height 32.4 mm, diameter 10.5 mm. Locality

RR 230. No. H 14665.

7,8. Architectonica (Architectonica) nobilis nobilis Roding 452
Height 9.5 mm, diameter 17.8 mm. Locahtv RR 230. No. H

14638.

9. Sella cf. adamsi (H. C. Lea) 451
Height 3.5 mm, diameter 1.7 mm. USGS locahty 19860. USNM

645369.

10. Cerithiopsis (subgenus ?) emersoni (C. B. Adams) 450
Height 7.8 mm, diameter 2.9 mm. USGS locahty 19860. USNM

645363.

11. Cerithiopsis (Cerithiopsis) species 449
Height 4.0 mm, diameter 1.5 mm. USGS locality 19860. USNM

645370.

12,13. Bittium (Bittiolum) fretense, n. sp. 448
Holotype. Height 5.6 mm, ciiameter 2.0 mm. USGS locality 10991.

USNM 645372.

14-16. Cerlthium (subgenus ?) harrisi Maury 447
14. Height 22.0 mm, diameter 11.1 mm. Locality K 12255. No. H

14691. 15. Height 20.7 mm, diameter 9.1 mm. Locality K
12255. No. H 14690. 16. Lectotype. Height 15.2 mm, diameter
7.5 mm. Locality: on coast 700 feet east of Brighton pier near
Pitch Lake, Trinidad. Cornell Univ., Paleont. Museum, un-
numbered.
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1-3. Architectonica (Pseudotorinia) melajoensis, n. sp 453
Holotype. Height 2.0 mm, diameter 4.8 mm. Locality PJ 285. No.

H 14640.

4-6. Architectonica (Pseudotorinia) guppyi, n. sp 454
Holotvpe. Height 2.0 mm, diameter 4.2 mm. Locality JS 67. No.
H 14641.

7-9. Architectonica (Pseudotorinia) cf. semidecussata (Guppy) 456
Height 4.2 mm, diameter 7.2 mm. USGS locality 10991. USNM

645361.

10,11. Architectonica (Pseudotorinia) semidecussata (Guppy) 455
Holotype. Height 2.1 mm, diameter 4.0 mm. Matura, coll. Guppy.
USNM 115468.

12,13. Mathilda species A 456
Height 10.2 mm, diameter 3.9 mm. USGS locality 18411. USNM

645362.

14-16. Triphora guttata (Guppy) 458
14,15. Height 3.6 mm, diameter 1.3 mm. USGS locality 10991.

USNM 645371. 16. Holotype. Height 3.1 mm, diameter 1.3 mm.
Matura, coll. Guppy. USNM 115458.

17. Epitonium (Epitonium) albidum (d'Orbigny) 459
Height 9.7 mm, diameter 4.4 mm. Locality RR 230. No. H 14697.

18. Epitonium (Epitonium) humphreysi (Kiener) ? 460
Height 10.0 mm, diameter 6.3 mm. USGS locality 10991. USNM

645357.

19. Epitonium (Asperiscala) cf. multistriatum (Say) 461
Height 5.9 mm, diameter 3.0 mm. Locality RR 230. No. H 15048.

20,21. Epitonium (Epitonium) maturense, n. sp. 460
Holotvpe. Height 18.9 mm, diameter 8.1 mm. Locality RR 230.

No. H 15040.

22. Epitonium (Asperiscala) cf. candeanum (d'Orbigny) 462
Height 5.4 mm. diameter 2.3 mm. Locality PJ 302. No. H 15049.

23-25. Epitonium (Asperiscala) rohri, n. sp 462
23,24. Holotvpe. Height 4.8 mm, diameter 1.6 mm. Locality PJ

285. No. H 15042. 25. Paratype. Height 3.0 mm, diameter 1.4

mm. Locality KR 11862. No. H 15043.

26. Eulima clavata (Guppy) 464
Lectotvpe. Height 6.7 mm, diameter 1.7 mm. Matura, coll. Guppv.
USNM 115443.

27. Eulima species A 464
Height 10.2 mm, diameter 2.3 mm. USGS locality 21178. USNM

645360,
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1,2. Balcis egregia (Guppy) 465
Height 49.5 mm, diameter 14.4 mm. USGS locality 18634. USNM

645328.

3,4. Niso grandis Gabb ? 466
3. Height 15.7 ram, diameter 6.3 mm. Locality PJ 285. No. H

15058. 4. Height 10.0 mm, diameter 4.1 mm. Locality PJ 285.

No. H 15059.

5. Fossarus (Iselica) anomalus (C. B. Adams) ? 468
Height 2.8 mm, diameter 1.8 mm. Locality PJ 302. No. H 15066.

6,7. Hipponix cf. antiquatus (Linne) 469
Height 9.0 mm, diameter 14.4 ram. Locality RR 230. No. H 15068.

8,9. Crepidula (Crepiduia) cf. maculosa Conrad 470
Lcngtli 23.5 mm, uidth 14.0 mm. Locality Hutch 51. No. H 15100.

10,11. Crepidula plana Say 470
Height 14.7 ram, width 9.8 ram. USGS locahtv 18634. USNM

645343.

12,13. Trochita radians (Lamarck) 473
Height 9.2 mm. diaraetcr 24.6 mm. Locality RR 230. No. H 15082.

14-16. Crucibulum (Crucibulum) piliferum Guppy 475
14,16. Lectotype. Height 10.8 mm, diameter 23.0 mm. Matura,

coll. Guppv. LLSNM 115611. 15. Diameter 7.8 mm. Locality JS
67. No. H 1,5086.

17-19. Crucibulum (Crucibulum) subsutum Guppy 474
17,18. Lectotype. Height 12.7 mm, diameter 24.0 mm. Matura,

coll. Guppy. USNM 115612.
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1,2. Erato maugeriae Gray 4'?6

Height :>.') mm, tliaineter 4.1 mm. Lorality RR 230. No. H 15107.

3-5. Trivia (Pusula) radians orientalis (Schilder) 477
3,4. Holotype. Length 17.1 mm. Matuia. No. H 11228. 5. Para-

type, Height 18.7 mm, width 13.2 mm. Matura. Xo. H 11229.

6,7. Cypraea species 478
6. Apical \iew of same specimen as figuie 7; 5\. 7. Height 29.8

mm, diameter 20.6 mm. LocaUtv RR 230. Xo. H 15111.

8-10. Cypraea (Erosaria) aliena (Schilder) 479
Holotype. Height 15.0 mm, diameter 9.7 mm. Matura. Xo. H

11263.

11.12. Neosimnia cf. uniplicata (G. B. Sowerby II) 479
Height 10.2 mm, diameter 4.9 mm. USGS locality 18204. USXM

645358.

13,14. Natica (Naticarius) aff. canrena (Linne) ^.481
13. Height 22.5 mm, diameter 21.0 mm. Locality K 12255. No.
H 15124. 14. Height 12.4 mm, diameter 10.3 mm. USGS locality

18634. USNM 645344.

15. Tectonatica pusilla (Say) 482
Height 4.2 mm, diameter 3.8 mm. Locality JS 67. No. H 15133.

16-18. Polinices stanislasmeunieri Maury 483
16. Height 43.5 mm, diameter 36.0 mm. Locality Hutch 51. No.
H 15145. 17. Height 33.8 mm, diameter, 29.2 mm. Locality PJ
285. No. H 15146. 18. Height 36.2 mm, diameter 27.7 mm.
Locahty PJ 285. Xo. H 15147.
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12 Bursa (Bursa) aff. thomae (d'Orbigny) 486

Height 26.5 mm, diameter 19.1 mm. USGS locality 18634. USNM
645345.

3-6. Bursa (Marsupina) bufo (Bruguiere) 487

3,4. Height 25.2 mm, width 17.8 mm. Locality RR 230. No. H
15151. 5,6. Height 75 mm, width 45 mm. Locality RR 230. No.

H 15150.

7 Murex (Chicoreus) cf. brevifrons Lamarck 491

Height 46.3 mm. USGS locality 21778. USNM 645333.

8-10 Murex (Murex) chrysostoma G. B. Sowerby I 489

8,9. Height 35.4 mm, diameter 26.1 mm. USGS locality 18411.

USNM 645332. 10. Height 41.5 mm, diameter 34.0 mm. USGS
locality 18634. USNM 645331.
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Trinidad Miocene-Pliocene Mollusks: Jung 625
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1-4. Eupleura lehneri, n. sp 491
1,2. Holotvpe. Height 27.0 mm, width 19.6 mm. USGS locality

21178. USXM 645346. 3. Paratvpe. Height 23.6 mm, width 16.2

mm. Locality PJ 285. No. H 15159. 4. Paratype. Height 12.1

mm, Avidth 8.8 mm. Locality PJ 285. No. H 15160.

5,6. Typhis (Typhinellus) cf. quadratus Hinds 493
Height 16.2 mm. width 9.3 mm. Locality JS 67. No. H 15I6L

7-9. Calothrophon (?) hutchisoni, n. sp 494
7. Paratype. Height 15.6 mm, diameter 9.0 mm. USGS locality

18399.' USNM 645495. 8,9. Holotypc. Height 16.6 mm, diameter
9.4 mm. USGS locality 21178. USNM 645494.

10-13. Risomurex galbensis, n. sp 495
10. Parai\pe. Height 14.7 mm, diameter 8.7 mm. U.SGS locality

10991. USNM 645366. 11. Paratype. Protoconch; lOx. USGS
locaUty 21778. USNM 645374. 12,13. Holotype. Height 13.8 mm.
diameter 7.7 mm. USGS locality 10991. USNM 645367.
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1-4. Cymia brightoniana Maury 497
1,2. Holotype. Height 55.0 ram, width 39.2 mm. Locality: on coast

700 feet east of Brighton pier near Pitch Lake, Trinidad. Cor-

nell Univ., Paleont. Museum, No. 33609. 3,4. Height 53.5 mm,
diameter 33.6 mm. USGS locality 20432a. USNM 645334.

5,6. Thais (Stramonita) species A 497
Height 28.0 mm, diameter 18.5 mm. USGS locality 18634. USNM

645347.

7-9. Parametaria prototypus (Guppy) 499
7,8. Holotype. Height 12.2 mm, diameter 7.8 mm. Guppy's Sava-

netta (Caroni Series). USNM 115593. 9. Height 11.4 mm. dia-

meter 6.6 mm. USGS locality 18634. USNM 645352.
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1,2. Parametaria prototypus (Guppy) 499
Height 23.5 mm, diameter 14.3 mm. USGS locality 18634. USNM

645351.

3-6. Parametaria rutschi, n. sp 500
3,4. Holotype. Height 22.2 mm, diameter 15.0 mm. LocaUty RR

230. No.H 15171. 5,6. Paratvpe. Height 16.3 mm, diameter 10.5

mm. Locality RR 230. No. H 15172.

7-10. Anaehis (Anachis) asphaltoda (Maury) 501
7,8. Syntype. Height 14.7 mm, diameter 6.9 mm. Locality: on

coast 700 feet east of Brighton pier near Pitch Lake, Trinidad.
Cornell Univ., Paleont. Museinn, No. 33511. 9,10. Height 15.2

mm, diameter 6.8 mm. Locality K 12255. No. H 15176.

11. Anachis (Costoanachis) obesa (C. B. Adams) 503
Height 5.0 mm, diameter 2.7 mm. LocaUty PJ 212. No. H 15174.
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1-5. Anachis (Costoanachis) fraudans, n. sp
;i,;^v, ; : ^^'^

1,2. Holotvpc. Height 12.1 mm, diameter 4.2 mm. USGS locality

21178 USNM 645502. 3. Paratype. Height 10.2 mm, diameter

3.8 mm. Locality KR 11862. No. H 15201. 4,5. Paratype. Height

11.7 mm. diameter 4.3 mm. Locality PJ 285. No. H 15202.

6,7. Zanassarina species 505

Height 3.5 mm, diameter 1.3 mm. Locality JS 67. No. H 15188.

8-10. Aesopus peculiaris (Guppy) - ,-505

8,9. Lectotvpe. Height 5.0 mm, diameter 1.8 mm. Matura, coll.

Guppy. USNM ri5520. 10. Height 4.8 mm, diameter 1.7 mm.
Locality RR 230, No. H 15189.

11. Aesopus aff. metcalfei (Reeve) „„„ .. tt ,^,no
^^"^

Height 8.0 mm, diameter 2.6 mm. Locahty RR 230. No. H 15192.

12,13. Strombina (subgenus ?) melajoensis, n. sp ^ 507
Holotvpe. Height 16.9 mm, diameter 7.1 mm. USGS locahty 18634.

USNM 645493.

14-20. Strombina (Sincola) crassilabrum (Guppy) 508

14. Lectotvpe. Height 7.7 mm, diameter 5.1 min. Matura, coll.

Guppy. USNM 115492. 15,16. Height 9.5 mm, diameter 5.1 mm.
USGS locality 10991. USNM 645501. 17,18. Height 9.6 mm, dia-

meter 5.2 mm. Locality PJ 285. No. H 15199. 19,20. Height

10.5 mm. diameter 5.6 mm. Locality RR 230. No. H 15200.

21,22. Strombinophos perdoctus, n. sp 510

Holotvpe. Height 14.8 mm, diameter 6.0 mm. USGS locality

21178. L^SNM 645.503.
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1-4. Buccinid indet 511

1,2. Height 46.2 mm, diameter 25.6 mm. USGS locality 10991.

USNM 645470. 3. Height 32.0 mm, diameter 28.1 mm. Locality

K 12255. No. H 15203. 4. Height 35.0 mm, diameter 18.2 mm.
USGS locality 20432. USXM 645471.

5,6. Cantharus (subgenus ?) species A 512
Height 30.4 mm, diameter 17.6 mm. USGS locality 18634. USNM

645472.

7-10. Calophos rohri (Rutsch) 514
7,8. Height 41.2 mm, diameter 22.4 mm. Locality Hutch 51. No.

H 15215. 9,10. Height 43.0 mm, diameter 23.3 mm. Locality

EL 1810. No. H 15216.

11,12. Metaphos (?) species 515
Height 25.3 mm, diameter 10.0 mm. USGS locality 21778. USNM

645482.



630 Bulletin 247

Explanation of Plate 55

Figure rage

1 Metula aff. cancellata Gabb 515

Height 23.1 mm, diameter 7.5 mm. USGS locality 21178. USNM
645483.

2,3. Pallacera species A 516

Height 23.4 mm, diameter 13.2 mm. USGS locality 18411. USNM
645484.

4,5. Nassarius (Phrontis) vibex (Say) 517

Height 9.5 mm, diameter 6.1 mm. USGS locality 10991. USNM
645504.

6-8. Nassarius (Uzita) trinitatensis, n. sp 518

6,7. Holotype. Height 9.3 mm, diameter 5.3 mm. Locality PJ 285.

No. H 15221. 8. Paratvpe. Height 8.1 mm, diameter 4.8 mm.
Locality PJ 285. No. H 15222.

9,10. Nassarius (Uzita) species A 519

Height 13.7 mm, diameter 8.1 mm. USGS locality 18411. USNM
645496.

11,12. Nassarius (subgenus ?) galbanus, n. sp. 520
Holotype. Height 7.7 mm, diameter 4.1 mm. Locality K 1429. No.

H 15235.

13. Oliveiia (Olivella) species 526

Height 6.9 mm, diameter 3.0 mm. Locality RR 230. No. H 15249.

14. Olivella (Dactylidia) aff. mutica (Say) 527
Height 8.4 mm, diameter 3.3 mm. Locality PJ 285. No. H 15258.

15. Olivella (Niteoliva) cf. verreauxi (Ducros) .- 527
Height 7.7 mm, diameter 4.0 mm. Locality RR 230. No. H 15250.

16,17. Olivella (Minioliva) fundarugata Weisbord 528
16. Height 3.8 mm, diameter 2.2 mm. Locality KR 11862. No. H

15259. 17. Height 4.0 mm, diameter 2.0 mm. Locality KR
11862. No. H 15260.

18. Scabricola nodulosa (Gmelin) 531
Height 20.0 mm, diameter 7.8 mm. USGS locality 19860. USNM

645485.

19,20. Conomitra species A 532
Height 16.9 mm, diameter 8.6 mm. USGS locality 18411. USNM

645486.

21. Jaspidella sanctidominici (Maury) 526
Height 12.7 mm, diameter 5.0 mm. USGS locahty 18411. USNM

645497.



Bull. Amer. Paleont., Vol. 55 Plate 55



Bull. Amer. Paleont., Vol. 55 Plate 56



Triniuad Miocene-Pliocene Mollusks: Jung 631

Explanation of Plate 56

Figure Page

1,2. Melongena melongena (Linne) 521
Hciglit 3H.3 nun. USGS locality 20432. USNM 645473.

3. Fusinus species 523
Height 44.0 mm, diameter 15.3 mm. USGS localilv 18411. USNM

645474.

4-6. Fasciolaria (Pleuroploca) turamensis, n. sp 522
4,5. Holotvpc. Heiglit y)6.3 mm, diameter 28.5 mm. Locality RR

230. No. H 15243. 6. Paratype. Height 50.4 mm, diameter 29.0

mm. Locality RR 230. No. H 15244.

7. Oliva trinidadensis Maury 525
Lectotype. Height 14.2 mm, diameter 7.8 mm. Locality: milepost

49 3/4 (new mileposts!) of the Southern Main Road of Trini-

dad, just south of the Pitch Lake {= USGS locality 21782).

Cornell Univ., Paleont. Museum, unnumhered.

8. Oliva (Oliva) couvana Maury 525
Heigiu 47.3 mm, diameter 19.3 mm. USGS locality 18634. USNM

645475.
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1-4. Prunum (Prunum) dallianum (Maury) 533
1,2. Lectotype. Height 20.3 mm, diameter 13.2 mm. Locality: on

coast 1000 feet west of Brighton pier near Pitch Lake, Trinidad.

Cornell Univ., Paleont. Museum, unnumbered. 3,4. Paralecto-

type. Height 21.6 mm, diameter 13.1 mm. Locality: on coast

1000 feet west of Brighton pier near Pitch Lake, Trinidad.

Cornell Univ., Paleont. Museum, unnumbered.

5,6. Prunum (Egouena) springvalense (Maury) 534
Height 34.4 nun, diameter 20.4 mm. ISGS locality 18634. USXM

645476.

7,8. Bullata maiae (Maury) 538
Height 66.1 mm, diameter 36.0 mm. USGS locality 20429: 1700

feet southwest of Philippine Estate, Savaneta River area. Trini-

dad. USXM 645469.

9,10. Prunum (Egouena) calypsonis (Maury) 534
Height 22.6 nnn, diameter 12.5 mm. USGS locality 18634. USXM

645487.

11,12. Persicula (Rabicea) cf. interruptolineata (Megerle
von Muhlfeld) 537

11. Height 13.6 mm, diameter 10.7 mm. Locality RR 230. No. H
15277. 12. Height 10.8 mm, diameter 7.8 mm. Locality RR 230.

No. H 15278.

13-15. Persicula (Rabicea) couviana (Maury) 536
13. Height 15.8 mm, diameter 11.0 mm. USGS localitv 18634.

USXM 645489. 14,15. Height 13.1 mm, diameter 9.0 mm. USGS
locality 18634. USXM 645488.

16. Volvarina (?) species B 535
Height 14.0 mm, diameter 7.1 mm. USGS locality 20432. USXM

645491.

17. Volvarina (?) species A ^536
Height 15.8 mm, diameter 7.7 mm. USGS locality 18634. USXM

645490.
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1,2. Bullata maturensis, n. sp 538
Holotvi)c. Hciglii 40.0 mm, diameter 19.5 mm. Locality RR 230.

No. H 15270'.

3. Cancellaria (Charcolleria) species 542
Height 20.6 inm, diainctcr 10.1 mm. USGS locality 18634. USNM

645492.

4,5. Cancellaria (Narona) semota, n. sp , 541
Holotype. Height 17.7 mm, diametei' 8.0 mm. U.SGS locality 21178.

USNM 645498.

6,7. Cancellaria (Euclia) montserratensis Maury 539
Height 28.5 mm, tliametei 18.4 mm. IJ.SG.S locality 18634. USNM

645477.

8. Cancellaria (Euclia) cf. codazzii Anderson 541
Height 37.2 mm, diameter 21,3 mm. ILSCS locality 21178. USNM

645478.

9. Conus springvaleensis Mansfield 544
Height 30.4 mm, diameter 14.3 mm. USGS locality 18634. USNM

645479.

10,11. Conus couvaensis Yokes 545
Height 31.7 mm, diameter 21.0 mm. USGS locality 18634. USNM

645480.

12-14. Miraclathurella ralla, n. sp 556
12,13. Holotvpe. Height 15.6 mm, diameter 4.8 mm. USGS locality

18399. USNM 645505. 14. Paratype. Height 14.1 mm, diameter
5.0 mm. USGS locality 21178. USNM 645506.

15,16. Carinodrillia meraca, n. sp 547
Holotype. Height 17.8 mm, diameter 5.0 mm. USGS locality 21178.

USNM 645499.
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Explanation of Plate 59

Figure Page

1-3. Agladrillia (?) lassula, n. sp 550
1. Paratvpe. Heiglit 14.4 mm. diameter 4.3 mm. USGS locality

21178.'USNM 645500. 2,3. Holotype. Height 16.4 mm, diameter

6.5 mm. Locality Hutch 47. No. H 15311.

4. Crassispira (Crassispira) cf. caroniana (Maury) 548
Height 44.0 mm, diameter 13.7 mm. l.ocaht\ I'J 285. No. H 15316.

5,6. Crassispira (Crassispira) faceta, n. sp. 548
Holotvpc. Height 39.5 mm, diameter 12.2 mm. Locality RR 230.

No. H 15317.

7-10. Lepicythara disclusa, n. sp 551
7,8. Holotype. Height 16.0 mm, diameter 7.1 mm. Locality PJ 285.

No. H 15291. 9. Paratvpe. Height 15.3 mm, diameter 7.2 mm.
Locality PJ 285. No. H 15292. 10. Paratvpe. Height 12.7 mm.
diameter 6.7 mm. Locality PJ 2S5. No. H 15293.

11,12. Crassispira (Crassispirelia) ritanida (Mansfield) 549
Height 9.6 mm, diameter 4.2 mm. Locality RR 230. No. H 15301.

13. Polystira species B 546
Height 8.9 mm, diameter 3.4 mm. Locality PJ 285. No. H 15321.

14,15. Glyphostoma sculptile, n. sp. 557
Holotvpe. Height 14.0 mm, diameter 5.4 mm. Locality EL 1810.

No.H 15304.

16,17. Ithycythara hilaris, n. sp 553
Holotvpe. Height 5.9 mm, diameter 2.0 mm. Locality PJ 285. No.
H 15294.

18,19. Adelocythara (?) micropleura (Guppy) 554
Height 5.2 mm, diameter 2.2 mm. Locality JS 67. No. H 15297.
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Trinidad iMiocene-Pliocene Mollusks: Jung 635

Explanation of Plate 60
Figure Page

1,2. Giyptaesopus species 555
Height 5.5 mm, diameter 1.6 mm. Locality JS 67. No. H 15395.

3. Strioterebrum cf. gatunense (Toula) 553
Height 40.1 mm. diameter 10.6 mm. USGS locality 18634. USNM

645481.

4-6. Strioterebrum aff. laevifasciola (Maury) 558
4. Height 11.4 mm, diameter 4.2 mm. Locality EL 1810. No. H

15326. 5. Height 20.5 mm, diameter 5.6 mm. Locality PJ 285.

No. H 15327. 6. Height 16.4 mm, diameter 4.4 mm. Locality PJ
285. No. H 15334.

7. Hastula aff. hastata (Gmelin) 561
Height 15.2 mm, diameter 4.3 mm. Locality RR 2.30. No. H 15283.

8,9. Strioterebrum aff. baculiforme (Pilsbry and Johnson) .560
8. Height 19.6 mm, diameter 3.8 mm. Locality PJ 285. No. H

15338. 9. Height 5.5 mm, diameter 1.7 mm. Locality PJ 285.

No. H 15339.

10. Pyramidella (Longchaeus ?) species A 561
Height 10.0 mm, diameter 3.2 mm. Locality RR 230. No. H 15346.

11. Pyramidella (Callolongchaeus) aff. jamaicensis Dall 562
Height 7.6 mm, thameter 2.4 mm. Locality PJ 285. Xo. H 15347.

12. Pyramidella (Callolongchaeus) cf. diademata Maury 563
Height 5.5 mm, iliameter 1.8 mm. Locality PJ 285. No. H 15353.

13. Eulimella (Eulimella) species A 564
Height 3.1 mm, diameter 0.9 mm. Locality KR 11862. No. H 15358.

14,15. Eulimella (Ebalina) mitis, n. sp , 565
14, Paratype. Height 3.1 mm, diameter 0.8 mm. Locality PJ 285.

No. H 15363. 15. Holotype. Height 5.6 mm, diameter 1.1 mm.
Locality PJ 285. Xo. H 15362.

16,17. Turbonilla species A 566
16. Height 3.9 mm, diameter 1.0 mm. Locality RR 230. No. H

15366. 17. Height 3.4 mm, diameter 0.8 mm.' Locality RR 230.

No. H 15367.

18. Turbonilla species B 567
Height 4.0 mm, diameter 1.3 mm. Locality EL 1810. No. H 15374.

19. Turbonilla species C 567
Height 7.0 mm, diameter 2.1 mm. Locality JS 67. No. H 15378.

20,21. Turbonilla species D 567
20. Height 3.8 mm, diameter 0.9 mm. Locality KR 11862. No. H

15382. 21. Height 3.9 mm, diameter 0.8 mm. Locality PJ 285.

No. H 15383.

22. Turbonilla species E 568
Height 5.0 mm, diameter 1.2 mm. Locality PJ 285. No. H 15388.

23. Odosfomia canaliculata C. B. Adams ? 568
Height 3.2 mm. diameter 1.6 mm. Locality RR 230. No. H 15355.

24. Odostomia (Salassia ?) species 569
Height 3.0 mm, diameter 0.8 mm. Locality RR 230. No. H 15365.

25,26. Acteocina canaliculata (Say) ? 570
Height 2.4 mm, diameter 1.3 mm. Locality PJ 302. No. H 14551.

27,28. Cylichnella altera, n. sp. 571
Holotype. Height 2.6 mm, diameter 1.4 mm. Locality KR 11862.
Xo.H 14550.

29,30. Sulcoretusa aff. sulcata (d'Orbigny) 572
Height 2.2 mm, diameter 1.0 mm. Locality PJ 285. No. H 14558.
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Index of genera and species.

A
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anteriocosta,
Semele aff 36 300,



Index

bocasense, Dentalium 314
boggsi, Hanetia 513
Bostrycapulus 471
bottae, Pleurotoma .... 548
bowdenense,
Trachycardium 364

bowdeniana, Area 326
Brachydontes 341
Brachydontes

(Brachvdontes)
species 299,306,307,

341
brasiliana, Anadara
(Cunearea) 299, 306, 332

brasiliana,
Anomalocardia 30 300, 382

brasiliana,
Psammacoma
(Temnoconcha) 395

brasiliana,
Temnoconcha
aff 34,35 300,395

brassicus, Nassarius 518
brassoensis, Nassarius 518
brechincastrense,
Strioterebrum 559

brevifrons, Murex 491
brevifrons, Murex

(Chicoreus) cf. 49 303,491
brevispina, Astraea

(Astralium) cf. 42 301, 423
brevispina basalis,

Astraea 423
brightonensis, Area

(Argina) 336
brightonensis,
Donax 38 300,403

brightoniana,
Cymia 51 303,312,497

bristolae, Calotrophon 494
brodei'ipiana,

Turritella 435
broderipiana,

Turritella cf 437
Broderiptella 435
brunnea, Natica 483
bruscasensis,

Notocorbula 413
buccinid indet 54 303,511
bufo. Bursa

(Marsupina) 49 302, 306, 487
bufo, Murex 487
bufoniopsis. Bursa 487
bufonius, Murex 486
Bullata 538
buUata, Voluta 538

bullata maiae,
Marginella
(Bullata)



Index

campechiensis, Pholas
camura, Malea
canaliculata,

Acteocina 60
canaliculata. Bulla
canaliculata?,

Odostomia 60
canaliculata,

Tornatina
canaliculata, Volvaria
Cancellaria
Cancellaria

(Charcolleria)

species 58
cancellata, Chione

(Chione) 27,28
cancellata, Metula
cancellata,

Metula aff 55
Cancilla
candeana, Trochita
candeanum,

Epitoniuni
(Asperiscala) cf. 46

Candida, Barbatia
(Barbatia) 14

Candida, Tellina
canrena, Natica

(Naticarius)
canrena, Natica

(Naticarius) aff. 48
Cantharus
Cantharus

(subgenus ?)

species A 54
caparona, Polinices
carchedonius,
Modulus

Carditamera
Carditamera

(Carditamera)
species 22

caribaea,

Caryocorbula
caribaea pergrata,

Caryocorbula
caribbaea, Tritonalia

(Ocinebrina)
caribbeana,

Conomitra
caribbeanum,

Calliostoma
Carinodrillia

Carinodrillia? sp.ind.
carnaria?, Strigilla

(Strigilla) 33

414 carnaria, Tellina 389
489 carolinae,

Trigoniocardia 25 365,366
304, 570 caronense,

570 Teinostoma 428,430
caroniana, Crassispira 548, 549

304, 568 caroniana, Crassispira
(Crassispira) cf. 59 304, 548

570 caroniana, Ancilla
570 (Eburna) 303,308,529
539 caroniana

springvalensis,
Ancilla 529

304, 542 caroniana, Chione
(Lirophora) 29 300,308,379

300, 376 caroniana,
516 Pleiorytis 38 300,308,406

caronianum,
303,515 Calliostoma 41 301,308,419

530 caroniense,
472 Teinostoma

(Aepystoma) 43 301,428,430
cartagenensis,

302,462 Turritella 436
Caryocorbula 407

299, 327 Caryocorbula
391 (Caryocorbula)

species 39 300,409
302, 308, 480 Caryocorbula sp.ind.A 409

Caryocorbula sp.ind.

B

409
302, 481 cassidiformis,

511 Cancellaria 539,540
casta, Trigoniocardia 366
catenulatus. Modulus 452

303,512 catharia, Carditamera 357
483 caudata, Ranella 491

cayenensis,
302, 452 biodora 41 301, 306, 307,

355 416
cebus, Tagelus 406
centenaria,

299,357 Petricola 406
centralis, Calyptraea 302,308,471

408 centralis,

Calyptraea cf 472
408 centrota, Noetia

(Eontia) 18 299,339
496 ceramida,

Trigoniocardia 368
532 ceramida.

Trigoniocardia aff. 368
419 cerata, Nuculana 321
547 cercadensis,
548 Nassarius 519

cercadensis,

300,389 Pyramidella 563

640



Index

cercadica, Lepi-



Index

couvaensis, Conus 58 304.



Index

depressa, Delphinula 432
dextroversus,

Triphoris 451
diademata,
Pyramidella
(Callolongchaeus)
cf 60 304.563

dichotoma, Strigilla 390
Diodora 416
Diodora (?) species 41 301, 307, 417
disclusa,

Lepicythara 59 304,308,551
discus, Dosinia 371
disparile, Dentalium 315
disparilis,

Notocorbula aff. 40 301,412
Dispotaea 474
divisus, Solen 405
divisus, Tagelus

(Mesopleura) cf 300,405
divulgatum,
Dentalium
(Dentalium) 13 298,313

dolabratus, Trochus . 561
dombei, Psammotreta 393
domingensis, Barbatia

(Acar) 15 299,328
domingensis, Erato 477
domingensis trochala,
Erato 477

domingensis,
Petaloconchus 445

donacina, Tellina 384
Donax 401
Donax

(Machaerodonax?)
species 37 300,404

dorsata, Strombina .... 508
dorsenula, Diodora ... 417
dosin, Chama 370
Dosinia 370
Dosinia (Dosinia)

species 300,371
Dosinidia 370
draconis,
Pseudochama 363

dupontiae, Conus 499
dupontiae,
Parametaria 312,500

dupontii, Conus 499
durhamianum,
Epitonium 463

dysera, Venus 376

E
Ebalina 565
ebenina, Crassispira . 550

ebergenyii, Chione .... 382
eboreum, Dentalium 315
Eburna 529
eburnea, Niso 466
eburnea, Nuculana .... 320
ectyphus, Calophos 513,515
ecuadoriana,
Temnoconcha 395

ecuadorianum,
Teinostoma 427

edulis, Ostrea 348
Egouena 534
egregia, Balcis 47 302,308,465
egregia, Calorhadia 323
elephantinum,
Dentalium 313

elinguis, Moerella
(Moerella) 31 300,384

emersoni, Cerithiopsis
(subgenus?) 45 302,450

emersonii
persubulata,
Certhiopsis
(Laskeya) 450

Emmonsella 543
entemna,

Miraclathurella 556
Eontia 339

ephippium, Anomia .. 350
Epitonium 459
equestris, Cheilea cf. 302,469
equestris. Patella 469
Erato 476
Erato sp 476
erosa, Cypraea 479
Erosaria 479
erythraeonense,
Cerithium 447

esmeralda, Anadara .. 333
esmeraldensis,
Gordanops 514

esmeraldus, Fusinus .. 524
estrellensis,

Strombinophos 510
Euclia 311,539
eucosmius, Fusinus ... 524
Eucrassatella 351
euglyptum,

Calliostoma 419
Eulima 463
Eulima species A 46 302, 464
Eulimella 564
Eulimella (Eulimella)

species A 60 304,564
Eupleura 491
euprepes,

Architectonica 454

643



Index

europaea, Cypraea



Index

gavilanensis, Hanetia
gemmatum, Triphora
georgiana, Strigilla

gibberula, Strombina
giberula

galvestonensis,
Strombina

gibbosa, Plicatula .19
gibbulus, Murex
gibbus, Aequipecten

(Plagioctenium)
cf 19

gibbus demiurgus,
Chlamys
(Plagioctenium) ....

gibbus, Solen
gigantea, Venus
glaber, Strombiformis
glabrata, Ancilla
glabrata speciosa,

Ancilla
glabratum, Buccinum
Globigerina
Globigerinoides
globularis, Cantharus
Glycymeris
glycymeris, Area
Glyphostoma
Glyptaesopus
Glyptaesopus

species 60
glyptocyma, Venus .

golfoyaquense,
Glyphostoma

Gordanops
gouldiana. Pandora .

gracilis, Carditamera
gracilis, Donax
gradata. Area
graeca, Patella
grandis, Dosinia

(Dosinia) 300,

grandis?, Niso
grandis, Niso

sp.ind.aff
granifera,

Trigoniocardia
graniferum, Cardium
granosa, Fasciolaria
granti, Notocorbula
granulata, Colubraria
granulata, Ranella
granulatus. Trochus
granulosa, Mitra
Graptacme
gryphoides, Chama ....

513



Index

hastata mareana,
Hastula

Hastula
helecteroides, Aclis .

helenae. Caryocorbula
(Caryocorbula)

38,39
Heliacus
helikum, Epitonium ..

heliotropium,
Trochus

henekeni, Crassispira

henekeni, Fissuridea
henekeni, Fusinus cf. 303,

henikeri, Fusinus
hepatica, Albula
heptagona,

Lepicythara
heredium,

Trigoniocardia
hermosus, Triptychus
Hertellina
hertleini, Odostomia
heterogena,

Notocorbula
hilaris,

Ithycythara 59
hilli, Pitar
hindsi, Anadara
hindsii, Metula
Hipponix
hodsoni, Persicula ..

hubbardi, Tagelus .

humphreysi?,
Eoitonium
(Epitonium) 46

hutchisoni,
Calotrophon (?) 50

hybrida, Macoma
hyptius anebus,

Solariorbis

I

illecta, Leda
illota, Barbatia
imbricata

imbricata, Area
(Area) 14

imitator, Conus
imitator lius, Conus .

immunita, Neosimnia
imperialis, Trochus ..

imperialis var. a,

Murex
(Phyllonotus)

inaequalis, Pecten

561
561
463

300, 407
455
461

423
548
416

306, 524
524
483

552

367
564
387
569

411

304, 553
376
333
515
469
537
405

302, 460

303, 494
392

433

319
330

299, 326
544
544
480
423

490
345

inaequilateralis,
Anadara 332

inaequilateralis,
Anadara (Anadara)
aff 299,331

inaequivalvis, Area .. 334
inaequivalvis, Tellina 415
inca, Rissoina 426
incertum, Dentalium 315
incongrua. Area 332
incrassata?, Nassa ... 519
indecisa, Anomia 351
infundibulum,

Latirus
(Polygona) cf 303,308,521

infundibulum polius,

Latirus 522
infundibulum cf.

polius. Latirus 522
infundibulum, Murex 521
intastriata. Metis 394
intermedia, Balcis 466
interrupta,
Marginella 536

interrupta mareana,
Persicula 537

interruptolineata,
Persicula
(Rabicea) cf 57 304,537

interruptolineata,
Voluta 536

ira, Juliacorbula 411
Isabella, Mitra 530
isabellae, Cerithium . 447
Isapis 467
Iselica 467
islahispaniolae,
Parametaria ... 501

islatrinitatis,

Notocorbula 40 301,308,411
isocardia, Cardium 363
Ithycythara 552
Ithycythara species .. 304,553

J

jacksonensis,
Cylichnella 571

jamaicensis,
Pyramidella
(Callolongchaeus)
aff 60 304,562

jamaicensis,
Pyramidella
(Longchaeus) 562

jamaicensis, Venus .. 360
japonicus, Aesopus . 505

646



Index

jaspidea, Voluta 526
Jaspidella 526
jaspideus, Conus 546
jujubinum,

Calliostoma 421
Juliacorbula 410

K

kelumni, Ithycythara 553
kingicola,

Crassatella 351
knoxiana, Corbula 410
knoxiana fossilis,

Juliacorbula 410
kugleri, Cymatium .... 485
kugleri, Eupleura 493
kurzi, Adrana 324

L

labreana, Columbella 503
labreanus, Pitar

(Lamelliconcha) 27 300,375
Laevicardium 369
Laevidentalium 315
laevifasciola,

Strioterebrum
aff 60 304,558

laevigata, Odostomia 568
laevigatum,
Laevicardium of 300,370

laevis, Semele 311,312,397
laevis costaricensis.

Semele 36 300, 311, 312,

397
lamelata,

Ancilaria [sic] 529
Lamelliconcha 374
Lamellinucula 316
lamellosa, Cumingia .. 400,401
lanceolata,

Colubraria 485
lanceolata,
Columbella 507

lanceolata, Nucula
(Adrana) 323

Laskeya 451
lassula,

Agladrillia (?) .59 304,550
lateralis, Mactra 383
laticarinatum,
Calliostoma 41 301,419

latilabris, Malea 489
latilirata, Chione

(Lirophora) 380
latilirata, Venus 379

Latirus 521
lavelana, Conomitra .. 532
laxa, Odostomia

(Salassiella) 569
leana, Semele 398
leander, Marginella .... 536
ledaeformis,
Cercomya 323

lehneri, Eupleura 50 303, 491
lena, Thais 496
Lepicythara 551
lepta, Acteocina 571
leptalea, Nuculana 319
leroyi. Springvaleia 294,301,308,

440
leroyi secunda,

Springvaleia 441
liana, Lucina

(Lucinisca) 361
limonensis, Metula .... 516
lineatus, Tagelus 406
lintea, Metula 516
liogona, Dosinia 370
lipara, Delphinula ... 431
lipara, Sulcoretusa 572
liriope, Circulus 433
Lirophora 379
lloydi, Anadara 333
Longchaeus 561
Lopha 349
lordlyi, Cerithium 564
loripanus,
Strombinophos 510

Lucina 359
Lucinisca 360
luctuosa, Pleurotoma 549
ludificans, Nuculana

(Saccella) 13 299,319,321
Lunarca 336
lumbricalis, Serpula 441
lumbricalis, Vermetus 442
lunulata, Crassinella 355
lunulata, Tellidora .. 389

M
macerophylla,
Chama cf 24 299,362

macescens, Mactra 383
macescens,
Mactra aff 383

Machaerodonax 404
mackiana, Pholas 40 414
Macoma 391
Macoma
(Psammacoma)
species A 34 300,308,391
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Index

Macoma
(Psammacoma)
species B 34

Macrocallista
macrodon, Venus
Macrophragma
Mactra
mactroides, Trigona ..

mactroides, Venus
maculata,

Macrocallista
maculosa, Crepidula

(Crepidula) cf 47
magdalenensis,

Hanetia
maiae, Bullata 57
maiguetiana,

Olivella
maiquetiana,

Turritella
Malea
Malea species
mamillaris, Natica
mammata, Bursa
mansfieldi, Tagelus

(Mesopleura?)
manzanillaensis,
Conus

manzanillensis,
Trigoniocardia

maracaibensis, Mactra
(Micromactra)
cf 30,31

marcottae, Nioche
mareana, Cylichnella
mareana, Odostomia
marella, Calorhadia
marensis, Donax
margarita, Merisca
margaritensis, Murex

(Phyllonotus)
marginata, Plicatula
marginatus,

Solariorbis
(subgenus?) 43

marmoreus, Conus
Marsupina
Martesia
martinicensis,

Crassinella 22
martinicensis,

Merisca
martschi, Peristichia

Mathilda
Mathilda species

Mathilda species A 46
Mathilda species B .,

300, 392
373
382
446
382
372
372

300, 308, 373

302, 470

513
304, 538, 539

529

439
311,489
302, 489

483
486

300, 308, 405

545

366

300, 383
378
572
569
322
402
388

490
343

301,432
543
487
415

299, 352

388
564
456
457

302, 456
302, 457

maturense, Cardium .

maturense, Epitonium
(Epitonium) 46

maturensis,
Aequipecten
(Plagioctenium) 20

maturensis,
Aequipecten
(Plagioctenium) cf.

maturensis,
Bullata 58

maturensis,
Parviturbo 42

maturensis,
Trigoniocardia
(Trigoniocardia) 25

maugeriae, Erato 48
mauryae, Conomitra .

mauryae, Turritella
maxima, Ostrea
maximus, Pecten
inaxwelli,

Strombinophos
mazatlanicus,
Heliacus

inedium, Cardium
megodon, Ostrea
Meioceras
melajoense,
Teinostoma
(Aepystoma) 43

melajoensis,
Architectonica
(Pseudotorinia) 46

melajoensis,
Eurytellina 32

melajoensis,
Strombina
(subgenus?) 53

melajoensis,
Tenuicorbula 40

melajoensis,
Tenuicorbula
aff 40

melajoensis,
Trigoniocardia
(Trigoniocardia) 25

melanura, Triphora
melina,

Crasatela [sic]

Melongena
melongena,
Melongena 56

melongena, Murex
meraca,

Carinodrillia 58
Merisca

365

302, 460

299, 346

299, 347

304, 306, 538

301, 424

299, 365
302, 476

532
438
343
344

510

454
369
349
435

301, 429

302, 453, 455

300, 386

303, 507

301,413

301,414

300, 308, 366
458

351
520

303, 521
521

304, 547
387
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Mesopleura 405
messor, Lopha 21 299,349
Meta 498
Metaphos 515
Metaphos (?)

species 54 303,515
metcalfei,
Aesopus aff 53 303,507

Metula 311,515
metula, Buccinum 515
mexicana, Crassinella 353
meyeri, Tellina 393
Microgaza 422
Micromactra 311,383
micropleura,
Adelocythara (?) 59 304,554

midiensis, Crassinella 355
migum, Buccinum 518
milium, Parviturbo .. 424
millifila, Barbatia 329
millifila latrinidadis,

Barbatia
(Fugleria?) 14 299, 328

mimetes, Turritella 437
mimetes, Turritella

(Broderiptella)
aff 44 301,437,439

mimicus,
Strombinophos 510

minima, Batillaria 446
minima, Cardita 356
Minioliva ' 528
minuta. Porphyria .... 527
mira, Anachis 504
Miraclathurella 556
mitis, Eulimella

(Ebalina) 60 304,565
mitra, Acmaea 417
Mitrella 508
mitrella, Voluta 356
mixteca, Calophos . . 514
modesta, Triphora 458
Modiolus 342
modiolus, Mytilus .... 342
Modulus 452
modulus, Trochus 452
Moerella 384
Moerella (Scissula) 387
monolirata, Eulimella

(Ebalina) 565
montagui, Balcis 465
montserratensis,

Cancellaria
(Euclia) 58 304,308,539

montserratensis,
Eucrassatella 352

Mulinia 383

Mulinia species 31
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Niteoliva



Index

pectinata,
Tucetona cf 299,341

peculiaris,

Aesopus 53 303,312,505
peloronta, Nerita 424
pentagonus.

Cyclostremiscus
(Ponocyclus) 43 301,431

perattenuata,
Turritella 440

perdiciana,
Cancellaria
(Charcolleria) 542,543

perdoctus,
Strombinophos 53 303,510

periimaris,
Trigoniocardia
(Americardia) 369

Peristichia 563
perlamellosa,
Semele 398

perlepida,
Nuculana
(Saccella) 13 299,320

pernula, Mya 319
perornatus,

Systellomphalus .... 433
perplexa, Olivella

(Minioliva) 528
perplexabilis, Meta 500
perprotracta?,
Adrana 14 299,323

Persicula 536
persicula, Voluta 536
persimilis,

Acteocina 570
perspectivus,
Trochus 452

peruvianus, Tagelus 406
Petaloconchus 444
pexata. Area 336
pharcida,

Calorhadia 322
pharcida, Leda 321
phoinicoides,

Rhizorus 573
Pholas 414
Pholas species 301,306,414
Phrontis 517
Phyllonotus 490
picata, Columbella 498
piliferum,
Crucibulum
(Crucibulum) 47 302, 312, 475

piliferum,
Crucibulum cf 476

pilsbryi, Teinostoma 430

pisiformis,
Strigilla

(Pisostrigilla) 33 300,390
Pisostrigilla 390
Pitar 374
pittieri, Anadara 333
placata, Anadara

(Scapharca) 16 299,335
Plagioctenium 345
plana, Crepidula 47 302,470
plana triangula,

Crepidula 470
planigyrata,

Turritella
(Broderiptella) 45 301,308,437

planigyrata,
Turritella
(Broderiptella)
aff 45 301,439

planiliratus, Conus ... 544
planispira, Heliacus .. 455
planum, Crucibulum 473
plebeius, Tagelus

(Tagelus) 300,404
Pleiorytis 406
Pleuroploca 522
plexita, Mathilda 457
plicata. Area (Acar) .. 328
Plicatula 343
plicatus, Turbo 568
plicomphalus,

Calliostoma 41 301,420
plicosa, Mangilia 554
pliocena, Triptychus . 564
pluscula,

Cochliolepis 43 301,430
podagrinum, Bittium 448
poecila, Nassarina

(Zanassarina) 505
Polinices 483
Polinices species 302,484
politum, Teinostoma 427
Polygona 521
polynematicus,
Murex 490

polyphragma,
Serpulorbis 444

Polystira 546
Polystira species A 304,546
Polystira

species B 59 304,546
pomum, Murex 491
pomum, Murex

(Phyllonotus) cf. 303,306,490
ponderosa. Area 339
ponderosa, Dosinia

(Dosinia) 311,371
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Ponocyclus 431

popenoi, Bullata 538
praevoidens

riosecanus, Xancus 532
prenuncia,
Notocorbula 411

pressa, Tellina
(Angulus) 385

primolevis,
Adelocythara 554,555

problematica,
Cypraea 478

proctorae,
Glyptaesopus 555

proficua, Semele .35 300,396
profundorum,

Crassinella 355
propefusiformis,

Carinodrillia 547

propeobesa,
Marginella
(Persicula) 537

properatum,
Bittium 449

properegulare,
Caecum 434

prosulcata,
Sulcoretusa 572

proteus, Conus 545
prototypus,
Parametaria 51, 52 303, 308, 499.

501
Prunum 533
prunum, Voluta 533
Psammacoma 391
Psammotreta 311,392
Psammotreta sp 393
Pseudochama 362
pseudoillota,

Barbatia
(Fugleria) 328, 329

Pseudorotella 427

Pseudosalpinx 494
Pseudotorinia 453
psila, Mangilia 553
pulcher,

Petaloconchus 445
pulchra, Semele 399
pulligera, Nerita 425
punaensis, Donax 403
punctata,

Pyramidella 561
punctatum,

Cerithiopsis 450
punctocaelata,

Tornatella 569

punicea,
Eurytellina cf 386

punicea?,
Eurytellina 32 300,385

punicea, Tellina 385
puntagordensis,
Notocorbula 413

Purpura
sp. indet 496

purpurascens,
Semele 35 300,396,399

purpurata, Oliva 526
pusilla,

Tectonatica 48 302,482
pusio. Conus 546
pustulosus, Pecten 348
Pusula 477
pycnum, Teinostoma 428
Pyramidella 561
Pyramidella
"(Longchaeus?)
species A 60 304,561

pyrum, Voluta 532

Q
quadragenarium,
Cardium 363

quadratus. Typhis . 493
quadratus. Typhis

(Typhinellus)
cf 50 303,493

quadricarinatus,
Turbo 456

quentinensis, Semele 399
quirosana, Strombina 508
quitanensis, Adrana 324

R

Rabicea 536
radians, Cypraea 477
radians. Trivia

(Pusula) 312
radians orientalis.

Trivia (Pusula) 48 302,312,477
radians, Pseudochama 362
radians, Trochita 47 302,312,473
radians, Trochita cf. . 473
radicula,

Vermicularia cf 442
ralla,

Miraclathurella . 58 304, 556
ramosa, Plicatula 343
ramosus, Chicoreus .. 491
rata, Ithycythara 553
reedsi, Chlamys

(Plagioctenium) 345
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regulare, Caecum 435
rehderi, Parviturbo 423, 424
reticulata,

Barbatia (Acar) .... 328
reticulata, Tellina 396
reticulata, Voluta 539
reticulatus, Murex .... 448
reversa, Noetia 339
Rhizorus 573
Rhizorus species A .. 305, 573
Rhizorus species B .... 305,573
Rictaxis 569
Rictaxis species 304,570
ringens, Cassis 489
riomaturensis,

Chione (Lirophora) 380
riosecana,

Turbinella 304.308.532
Risomurex 495
Rissoina 426
Rissoina (Rissoina)

species 301.426
ritanida, Crassispira

(Crassispirella) 59 304. 549
rohri, Calophos 54 303,308,514
rohri. Epitonium

(Asperiscala) 46 302,462
roigi, Lucina

(Lucinisca) 23 299,360
roseus, Risomurex .... 495
rostrata, Area 319
rotella, Callogaza

(Microgaza) 422
rotella vetula,

Microgaza 422
royanus, Vermetus . 442
rubra,

Globigerinoides 306
ruderalis, Chama 362
rugitecta, Turris

(Crassispira) 549
rugosa,
Anomalocardia 382

rugosa, Donax 401
rustica, Thais 497
rutamensis,

A.equipecten
(Plagioctenium) 20 299, 347

rutschi,
Parametaria 52 303,312,500

Salassiella



Index

semiglobosa



Index

stultorum, Cardium



Index

tribulus, Murex 489
Trigoniocardia 365
Trigoniocardia

(Trigoniocardia)
spec. 368

Trigonostoma 543
trigonostoma,

Delphinula 543
Trigonostoma

(Emmonsella)
species 304,543

trilineata, Turritella . 443
trilineata,

Vermicularia (?) 44 301,442
trilineatus, Vermetus 443
trilix,

Cyclostremiscus 432
trinidadensis,

Merisca 33 300,387
trinidadensis, Oliva 56 525
trinitaria,

Apolymetis 34 300, 308, 393
trinitaria

colombiensis,
Metis 393

trinitaria,

Eucrassatella 21 299,308,351
trinitatensis,

Nassarius (Uzita) 55 303, 518
trinitatis, Eurytellina 386
trinitatis

riosecanus, Xancus 532
Triphora 457
Triphora species 302,458
Triptychus 563
Triptychus

(Peristichia) species 304, 563
tristoma, Cerithium 457
triticumtritonis,

Cylichnella 571
triticus, Rhizorus 573
Trivia 477
trochiformis, Trochita 473
Trochita 311,473
Trophon 494
tropidita, Odostomia

(Salassia) 569
tuberaensis,

Oliva 525
tubercularis, Murex .. 449
tubifer, Crucibulum .. 475
tubifer. Purpura 493
Tucetona 341
tulipa, Fasciolaria cf. 303, 522
tulipa, Murex 522
tumens, Venus 374

turamensis,
Fasciolaria
(Pleuroploca) 56 303,306,522

Turbinella 532
Turbonilla 566
Turbonilla

species A 60 304,566
Turbonilla

species B 60 304,567
Turbonilla

species C 60 304,567
Turbonilla

species D 60 304,567
Turbonilla

species E 60 304,568
turrita, Columbella

(Anachis) 503
turrita, Lepicythara .. 552
Turritella 435,441
Turritella

(Bactrospira)
species 45 301,440

turritelloides,

Eulimella 565
Tvlaxis 431
Tvphina 493
Typhinellus 493
Typhis 493
Typhis (subgenus ?)

"species 303,493

U

uber, Polinices 311,484
umbonata. Area 326
umbonata

morantensis,
Area 326

undata, Glycymeris
(Glycymeris) cf. 18 299,340

undula, Mactra 383
uniplicata,
Neosimnia cf. 48 302,479

uruguayensis, Abra 400
urumacoensis,

Carycorbula 409
Uzita 518

V

vacuanus, Conus 545
vagina, Solen 407
vagus, Donax 402
varia, Anachis 502
variabile, Cerithium .. 448
variabilis,

Persicula 536
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Varicorbula
variegata, Semele
variegata,

Turritella
variegata, Voluta
varium, Bittium
vautrini, Hastula
veatchi, Conus
veatchiana, Chione

(Nioche) 28
venezuelana, Erato ....

venezuelana,
Eucrassatella

venezuelana, Nucula
venezuelana,

Tectonatica
venezuelana lavelana,

Persicula
venezuelanus, Murex
venezuelensis,

Parviturbo
ventricosus, Pecten ...

ventricosus, Triforis ..

venustus,
Brachydontes

verdevilla,
Carditamera

Vermicularia
verreauxi, Olivella

(Niteoliva) cf. 55
vexillata, Plicatula
vexillum. Pinna
vibex, Nassarius

(Phrontis) 55
vicaria, Notocorbula .

vieta, Corbula
vieta, Nucula

(Lamellinucula) 13 299
virginea, Nerita
virginea, Neritina

(Vitta) cf 43 301,

virginiae,
Carditamera 22

virginica,

Cochliolepis
virginica,

Crassostrea cf. 21 299,
virginica, Ostrea

411
396

439
531
449
561
545

300, 377
476

352
317

482

537
491

424
345
458

341

358
441

303, 527
343
342

303, 517
411
412

, 312, 316
425

305, 306.

307, 425

357

431

306, 349
349

vitellus, Nerita
vitreum, Teinostoma
Vitta
vittata,

Miraclathurella
Volsella
Volvarina
Volvarina (?)

species A 57
Volvarina (?)

species B 57
vulgaris, Nuculana .

W
walli, Chione
malli, Strombina
watsonensis,

Ajxhitectonica
wetherelli, Acteon ....

whitei, Tagelus
willardausteni,
Anadara

willcoxiana gunteri,
Niso

wisewoodae,
Neosimnia

wolfgangi, Terebra ....

woodii, Cymia
woodringi, Mitra
woodringi,
Vermicularia

X
xenicus, Aesopus

yaquica, Odostomia

480
428
425

556
342
535

304, 536

304, 536
320

378
509

454
570
405

333

467

480
558
497
531

442

555

569

Z

Zanassarina 505
Zanassarina species 53 303, 505
zebra zebra, Area

(Area) 14 299,306,325
ziczac, Ostrea 344
zizyphinus, Trochus 418
zonale, Cerithium 446
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