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Two rare gastropod genera from the Pliocene of Venezuela

By PETER JUNG!)

ABSTRACT

The records of the cancellarid Trigonostoma (Extractrix) hoerlei OLssON and of an unidentified
species of the turrid genus Thatcheria from the Early Pliocene Punta Gavilan Formation of Venezuela
result in an unusual distributional pattern for the two groups. Extractrix was hitherto known from the
Late (?) Miocene of Rumania, the Middle Pliocene of southern Florida and Recent from the Pacific coast
of Costa Rica. Thatcheria is known from its Recent type species, T.mirabilis ANGAS, which lives in
Japanese waters, and from a few Neogene records from the western Pacific area.

ZUSAMMENFASSUNG

Das Vorkommen des Cancellariiden Trigonostoma (Extractrix) hoerlei OLssoN und einer vorldufig
nicht bestimmbaren Art der Turriden-Gattung Thatcheria in der unterpliozdnen Punta Gavildn Forma-
tion von Venezuela wirft ein besonderes Licht auf die Verbreitungsgebiete der beiden Gruppen.
Extractrix war bis jetzt bekannt aus dem oberen (?) Miozdn von Ruminien, dem mittleren Pliozan von
Siid-Florida und lebend von der pazifischen Kiiste von Costa Rica. Thatcheria ist bekannt durch die
Typusart T. mirabilis ANGAs, die in japanischen Gewissern lebt, und einigen neogenen Vorkommen im
Gebiet des westlichen Pazifik.

Introduction

The material dealt with in this paper was collected from the type locality of the
Punta Gavilan Formation. The beds cropping out along the coast of Punta Gavilan,
State of Falcon, Venezuela, contain a rich, marine mollusk fauna. The locality had
been discovered by H.G. Kugler in 1928 and was exploited by him and his co-
workers during the subsequent years. Apart from mollusks, which form the domi-
nant element of the total assemblage, the fauna of this locality includes echinoids,
Foraminifera, bryozoans and balanids. In a first paper on mollusks from Punta
Gavilan RutscH (1930) dealt with two species of gastropods. In 1921 and 1924
L. Vonderschmitt and C. Wiedenmayer made fossil collections from beds of the
same age in the same general area. Based on this material JEANNET (1928) reported
on the echinoids describing a number of new species.

It was not until 1934 that RuTscH described the beds cropping out at Punta
Gavilan and designated them as the type locality of the Punta Gavilan Beds, which
SENN (1935) called the Punta Gavilan Formation. RuTtscH (1934) gave a detailed
account of the gastropods from this locality, although he did not include the small
gastropod species, of which there are quite a number. All the bivalves still await
description.

1) Naturhistorisches Museum, Augustinergasse 2, CH-4051 Basel, Switzerland.
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For many years no additional collections of macrofossils were made at Punta
Gavilan. Only during the last 15 years the locality was revisited several times by
O. Macsotay, J. Gibson-Smith and the writer. The additional material thus obtained
includes a considerable number of species not hitherto known from Punta Gavilan.
With the exception of one paper (GIBSON-SMITH & GIBSON-SMITH 1974) nothing
has been published about this additional material. The two gastropod genera dealt
with below are part of this new material. The specimens were collected by O. Macso-
tay in 1964 and 1965.

Age of the Punta Gavilan fauna

Based on the comparison with other Caribbean faunas and the range of certain
species RUTSCH (1934, p. 144) assigned a Late Miocene age to the Punta Gavilan
fauna. He did not, however, exclude an Early Pliocene age. SENN (1935, p. 84) on
the other hand considered it to be Pliocene, whereas WOODRING (1966, p. 431) put it
in the Late Miocene again. All these authors based their age assignments on
molluscan evidence.

Diaz pe GAMERO (1970), who studied the Foraminifera of the Punta Gavilan
Formation, assigned the fauna to the Globorotalia margaritae-Zone. This assign-
ment was confirmed by V. Hunter (written communication 1973) on the base of
samples collected by Hunter and the writer in 1971. The Punta Gavilan fauna,
therefore, has to be considered Early Pliocene in age (BoLLi & PREMOLI SiLva
1973).

Trigonostoma (Extractrix)

BOETTGER (1907, p.138) described a loosely coiled gastropod from Kostej
(Rumania) under the name of Discohelix (Pseudomalaxis) extractrix. He assigned
the beds, in which it occurs, to the Middle Miocene. His description was based on 3
small specimens (height less than 6 mm). He described it as having 42 whorls, 2!2 of
which make up the protoconch, but he did not figure a shell. BOETTGER was con-
vinced that his placement of the species in the Architectonicidae was correct,
although he himself stressed the fact that species of Pseudomalaxis have a squarish
to rhomboidal aperture, whereas in D. extractrix it is trigonal.

The type specimens of D.extractrix, which were deposited in the Senckenberg
Museum in Frankfurt, were sent to Cossmann in Paris, who published two good
figures of one of the specimens (CossMANN 1915, p. 143, PL. 12, Fig. 25, 26) under
the name of Pseudomalaxis extractrix BOETTGER. COSSMANN considered the beds of
Kostej to be of Tortonian age.

KoroBkov (1955, p. 138) designated the loosely coiled, cork-screw shaped
P.extractrix as the type species of his new subgenus Extractrix, which he considered
to be a subgenus of the architectonicid genus Pseudomalaxis. KOROBKOV was
obviously not aware of the paper by BURCH (1949), who had described Trigonosto-
ma milleri from the Pacific coast of Costa Rica; this species would be placed in
Extractrix. Both OLsSsON (1967, p. 23) and KEeN (1971, p. 656) consider Extractrix
as a subgenus of the cancellarid genus Trigonostoma. OLSSON (1967, p. 24), however,
stated that “this is largely a form genus and as such, there may be doubt whether the
type species from Rumania is a cancellarid as its figure suggests™.
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Trigonostoma (Extractrix) hoerlei OLSSON
Fig. 1,2
Trigonostoma (Extractrix) hoerlei OLSSON, Some Tertiary Mollusks from South Florida and the

Caribbean. - Paleont. Research Institution, Ithaca., N.Y.. p.24. PL 8. Fig. 6. 6a. Middle
Pliocene. Florida.

Shell of small to medium size. Protoconch consists of about two whorls. The first
half of the following whorl is tightly coiled like the protoconch, but the two subse-
quent whorls are loosely coiled. Sculpture consists of fine axials and spirals. Spirals
obscure in late stages. Whorls trigonal in cross section. The inner. “sutural™ edge is
fairly sharp. but not sculptured. The two outer edges are sharply carinated and carry
occasional. short spines. Columellar folds not visible.

Holotype. - USNM 645162.

Fig. 1. Trigonostoma (Extractrix) hoerlei OLssoN. From NMB locality 13895: Punta Gavilan, Falcon.
Punta Gavilan Formation (early Pliocene). All figures X 3. NMB No. H 16963. Height 20.1 mm; width

19.2 mm. a = front view; b = rear view; ¢ = top view; d = oblique view.
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Type locality. - Kissimmee, southern Florida. Pinecrest beds (Middle Pliocene).

OLssoN based his T. hoerlei on four specimens. The material from the Punta
Gavilan Formation includes one fairly complete and two fragmentary specimens.
They were all found in the type section of the formation by O. Macsotay in 1965.
The Venezuelan shells have the same type of sculpture as those from Florida and
differ only by their larger size. The holotype of 7. hoerlei measures 13 mm in height
and 11.4 mm in diameter, whereas the largest specimen from Punta Gavilan is
20.1 mm high and 19.2 mm across.

T. milleri BURCH (1949, p. 3) is known from about 50 specimens collected on the
beach at Tambor near Puntarenas, Pacific coast of Costa Rica. This species has
dimensions similar to those of the specimens from Venezuela, but different propor-
tions. T. milleri has a smaller apical angle than T. hoerlei. Its whorls, therefore, seem
even more loosely coiled than those of T. hoerlei. The original figures of T. milleri are
unsatisfactory and details not recognizable. A better figure was given by KEEN
(1971, p. 656, Fig. 1480).

T.extractrix (BOETTGER) (1907, p. 138) is a very small species. It is known from
three specimens, the largest of which does not reach 6 mm in height. The species was
later figured by CossMANN (1915, p. 143, PL. 12, Fig. 25, 26), and these figures were
reproduced by KoroBkov (1955, PL. 13, Fig. 16a, 16b). As far as the writer is aware
T. extractrix has never again been figured or dealt with.

Distribution of the subgenus Extractrix

As mentioned above, the type species of Extractrix, T.extractrix (BOETTGER),
was described from Middle or Late Miocene beds of Kostej, Rumania. As far as the
writer i1s aware this is the only occurrence of the species not only in Rumania, but in
the whole of Europe. It is also the only species of the subgenus known from Europe.

The geographic and stratigraphic range of Extractrix was greatly extended when
BURCH (1949) described 7. milleri from the Pacific coast of Costa Rica. The gap in

Fig. 2. Trigonostoma (Extractrix) hoerlei OLssON. From NMB locality 13895: Punta Gavilan, Falcon.
Punta Gavilan Formation (Early Pliocene). Both figures x 3. NMB No. H 16964. Height 16.0 mm; width
17.2 mm. a= front view; b =rear view.
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time as well as in space of the occurrence of Extractrix thus became considerable
and hard to explain. This gap was narrowed when OLSSON (1967, p. 24) described
T. hoerlei from the Pinecrest Beds of southern Florida. According to AKERS (1974)
the Pinecrest Beds are of Middle Pliocene age (Zone N. 20). The report in this paper
of the same species from the Early Pliocene Punta Gavilan Formation of Venezuela
(G. margaritae Zone) provides a further infill.

The morphological and stratigraphic documentation of Extractrix is thus much
better in the New World than in the Old World. It is in fact surprising that there are
no additional European records.

The geographic distribution of Extractrix in the Tertiary Caribbean faunal
province is shown in Figure 3. Extractrix proves to be another paciphile subgenus
(WOODRING 1966). Its stratigraphic range extends from Middle or Late Miocene to
Recent.

Thatcheria

A hundred years ago ANGAS (1877, p.529) described the genus Thatcheria
together with its type species T. mirabilis ANGAS. He had what he believed to be a
unique specimen, which had been collected from the “Seas of Japan”. ANGAS
considered his species to belong to the subfamily Fusinae (of the family Fusinidae as
it is called today). Modern systematists place Thatcheria in the Thatcheriinae, a
subfamily of the Turridae. In the past the systematic assignment of the genus varied

T.hoerlei (Middle Pliocene)

T. milleri (Recent)
T. hoerlei
(Early Pliocene)

Fig. 3. Map showing distribution of species of the subgenus Extractrix in space and time.
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greatly from author to author (e.g. YOoKoYAMA 1928, 1930; EALEs 1938; POWELL
1942; BEETS 1943; MACNEIL 1960). A detailed account on the discussion of this
question was given by CHARIG (1963, p. 258-268).

T. mirabilis is the only Recent species of the genus. Its distribution is restricted to
parts of the Japanese waters. It has been found off the Pacific coasts of Honshu and
Shikoku, and according to KIrA (1967, p. 102) it lives at depths of 80 to 100 fathom:s.

Thatcheria sp.
Fig. 4

This form is represented in the Punta Gavilan Formation by two incomplete
specimens, which were collected by O. Macsotay in October 1964. In both of them
the protoconch is missing. The smaller specimen consists of five early whorls; it is
not well preserved and is unsuitable for description.

The larger specimen has a height of 31 mm and measures 22 mm in diameter. It
consists of a little more than six whorls. The sharp, unsculptured carina is situated
nearer to the abapical suture. The shoulder or ramp is sculptured by growth lines
only, which show the form of the deep posterior sinus. The surface below the carina
1s sculptured by faint spiral threads. The anterior part of the siphonal canal is
broken. The preserved part of the inner lip shows that there was a thin callus.

The two Venezuelan specimens are too incomplete and not preserved well
enough to be identified specifically. Comparisons with the species recorded from the
Neogene of the western Pacific area (see CHARIG 1963; PowELL 1966) are not
useful, because some of the described forms are not well figured, and because more
and better material is needed from the Punta Gavilan Formation. The Venezuelan
form 1s recorded here in order to show the extraordinary distributional pattern of
the species of Thatcheria.

Distribution of Thatcheria

As mentioned above T.mirabilis ANGAS, the only Recent species of the genus,
has a limited distribution in parts of the Japanese waters. Fossil occurrences have
been reported from various parts of the western Pacific area. Yokovama (1928,
p- 338, PL. 66, Fig. 3, 4) reported T. gradata (YOKOYAMA) (see YOKOYAMA 1930) from
Pliocene beds of Hyuga, east coast of Kyushu, Japan; MACNEIL (1960, p. 121, PL. 15,
Fig. 11, 12) T. cf. gradata from beds of questionable Miocene and Pliocene age of
Okinawa. BEETS (1951, p. 15, PL. 1, Fig. 6) figured a small, incomplete specimen from
the Pliocene of eastern Borneo under the name of Thatcheria spec.nov., and
MARTIN (1933, p. 18, P1. 2, Fig. 11, 11a) figured T carinata from the asphalt deposits
of Buton, southeast Celebes, which were originally considered to be of Late Oli-
gocene or Early Miocene age, but which were later assigned to the Late Miocene
(BEETS 1953, p. 239). T. vitiensis was described from beds of probably Early Pliocene
age in Fij1 (CHARIG 1963, p. 292, P1. 47, Fig. 4-6), and POWELL (1942, p. 168-169)
recorded T.pagodula (Late Miocene or Early Pliocene), 7. aff. pagodula (Early
Pliocene), and T. liratula (Early Pliocene) from New Zealand. All these occurrences
together cover a fairly normal distributional area (see Fig. 5).
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Fig. 4. Thaicheria sp. From NMB locality 13892: Punta Gavilan. Falcon. Punta Gavilan Formation
(Early Pliocene). All figures x3. NMB No. H 16966. Height 31 mm: width 22 mm. a=top view;
b= front view; ¢ = rear view.

The record of Thatcheria sp. from the Early Pliocene of northern Venezuela
changes the distributional pattern altogether: it now looks disjunct. This fact is
difficult to explain, but it should be borne in mind that all the fossil occurrences are
documented only by very few specimens. Additional material from different
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I/I’I T. mirabilis (Recent)
3 i

T.gradata (Pliocene)
® —— T.cf gradata
(Pliocene; and Upper Miocene?)

/T. n.sp. Beets 1951
Gﬁ /T.carinata (Upper Miocene)

Thatcheria sp.
(Early Pliocene)
S~

o | vitiensis
e (Lower Pliocene)

Tpa odula
(UpperM|ocene or Lower Pliocene)

—T. aff. pagodula
% (Lower Pliocene)

T.liratula
(Lower Pliocene)

Fig. 5. Map showing distribution of species of the genus Thatcheria in space and time. Note disjunct
distributional pattern.

localities may be found in the future, which may contribute towards a reasonable
explanation of this distributional pattern.

Thus OLssoN (1964, p. 113, Pl. 11, Fig. 8-8b) described Thatcheria ecuadoriana
from the Esmeraldas Formation of northwestern Ecuador, topotypic material of
which is at hand. OLsSsON considered the Esmeraldas Formation to be of Late
Neogene age. Samples collected at the type locality of T.ecuadoriana by F. Stumm
and the writer in 1971 were sent to F. Rogl, who assigned them to the G. margaritae
Zone (Early Pliocene). T.ecuadoriana is the type species of OLSSON’s subgenus
Conicheria, which is characterized mainly by its tightly coiled whorls. Other mor-
phological features such as sculpture and form of anal sinus are very similar to those
of Thatcheria. If the consideration of Conicheria as a subgenus of Thatcheria proves
to be correct, there is the indication that during Early Pliocene times a sparse
population of related forms lived in northern South America - far away from the
distributional area of other species of Thatcheria.

It is most probable that transport of larvae by currents is the most important
factor in explaining this unusual distribution. It is an established fact that a number
of gastropod larvae live long enough to be transported over large distances by ocean
currents. But as long as virtually nothing is known about the biology of T. mirabilis
this assumption is a mere speculation.



Two rare gastropods from the Pliocene of Venezuela 853

Acknowledgments

I am most grateful to Dr. M.L. Diaz de Gamero of the Universidad Central. Caracas, who made the
specimens available, on which this paper is based. Dr. J. Rosewater of the Smithsonian Institution,
Washington, D.C., assisted with information on literature. Dr. H.G. Kugler, Mr. John B. Saunders and
Dr. F. Wiedenmayer critically read the manuscript, and Mr. W. Suter of the Natural History Museum
Basel made the photographs of the specimens. Their help is gratefully acknowledged.

REFERENCES

AKERS. W.H. (1974): Age of Pinecrest beds, South Florida. - Tulane Stud. Geol. Paleont. 71/2, 119-120.

ANGAS, G.F. (1877): Descriptions of a new genus of gasteropodous Mollusca from Japan, and of a new
species of Bullia from Kurrachi. - Proc. zool. Soc. London for 1877, p. 529-530.

BEeTs, C. (1943): Notizen iiber Thatcheria Angas, Clinura Bellardi und Clinuropsis Vincent. - Leidse geol.
Meded. /3, 356-367.

— (1951): On some genera of the family Turridae described from New Zealand. - Basteria 15/1-2, 14-25.

— (1953): Reconsideration of the so-called Oligocene fauna in the asphaltic deposits of Buton (Malay
Archipelago). - Leidse geol. Meded. 17, 237-258.

BOETTGER, O. (1907): Zur Kenntnis der Fauna der mittelmiocinen Schichten von Kostej im Krasso-
Szdorényer Komitat (Gastropoden und Anneliden). 111. - Verh. Mitt. siebenbiirg. Ver. Natw. Her-
mannstadt 55, 101-217.

Borrl, H.M., & PremoLr SiLva, L. (1973): Oligocene to Recent planktonic Foraminifera and stratigraphy
of the Leg 15 sites in the Caribbean Sea. - Init. Rep. Deep Sea Drill. Proj. 15, 475-497.

BURCH, J.Q. (1949): A new Trigonostoma from Central America. - Minutes conch. Club south. Calif. 94,
2-4.

CHARIG, A.J. (1963): The gastropod genus Thatcheria and its relationships. - Bull. brit. Mus. nat. Hist.
7/9, 225-297.

CossMANN, M. (1915): Essais de paléoconchologie comparée. - Dixieme livr., Paris.

Diaz DE GAMERO, M.L. (1970): Contribucion al estudio de los foraminiferos de la Formacion Punta
Gavildn, Estado Falcon. - Bol. inform. Asoc. venez. Geol. Min. Petroleo /3/2, 47-93.

EALEs, N.B. (1938): On the affinities of Thatcheria mirabilis Angas. - Proc. malac. Soc. London 23, 15-17.

GIBSON-SMITH, J., & GIBSON-SMITH, W. (1974): The genus Strombina (Mollusca: Gasitropoda) in
Venezuela, with descriptions of a new recent and some fossil species. - Bol. inform. Asoc. venez. Geol.
Min. Petroleo 17/4-6, 49-70.

JEANNET, A. (1928): Contribution a I'étude des Echinides tertiaires de la Trinité et du Vénézuéla. - Mém.
Soc. paléont. suisse 48, 1-49.

KEeN, A.M. (1971): Sea shelis of tropical West America (2nd Ed.). - Stanford Univ. Press, Stanford,
Calif.

KIrA, T. (1967): Shells of the Western Pacific in color (3rd Ed.). - Hoikusha Publishing Co., Osaka,
Japan.

KoroBkov, 1.A. (1955): Handbook and methodical guide to the Tertiary Mollusca. Gastropoda. -
Leningrad.

MAcNEIL, F.S. (1960): Terriary and Quaternary Gastropoda of Okinawa. - Prof. Pap. U.S. geol. Surv. 339,
1-148.

MARTIN, K. (1933): Eine neue terticre Molluskenfauna aus dem Indischen Archipel. - Leidse geol. Meded.
6, 7-32.

OLSSON, A.A. (1964): Neogene mollusks from northwestern Ecuador. - Paleont. Res. Instn., Ithaca, New
York.

— (1967): Some Tertiary mollusks from South Florida and the Caribbean. - Paleont. Res. Instn., Ithaca,
New York.

PowEeLL, A.W.B. (1942): The New Zealand Recent and fossil Mollusca of the family Turridae. - Bull.
Auckland Inst. Mus. 2, 1-188.

— (1966): The molluscan families Speightiidae and Turridae. - Bull. Auckland Inst. Mus. 5, 1-184.



854 P. Jung

RutscH., R. (1930): Einige interessante Gastropoden aus dem Tertidir der Staaten Falcon und Lara
(Venezuela). - Eclogae geol. Helv. 23/2, 604-614.

— (1934): Die Gastropoden aus dem Neogen der Punta Gavildn in Nord-Venezuela - Abh. schweiz.
paldont. Ges. 54-55. 1-169.

SENN, A. (1935): Die stratigraphische Verbreitung der tertiiren Orbitoiden, mit spezieller Beriicksichtigung
ihres Vorkommens in Nord-Venezuela und Nord-Marokko. - Eclogae geol. Helv. 28/1, 51-113.

WOODRING., W.P. (1966): The Panama land bridge as a sea barrier. - Proc. amer. phil. Soc. 1/0/6, 425-
433.

YokoyaMa, M. (1928): Pliocene shells from Hyuga. - J. Fac. Sci. imp. Univ. Tokyo (2). 2. 331-350.

— (1930): On a univalve called Cochlioconus gradatus Yokoyama. - J. Fac. Sci. imp. Univ. Tokyo (2). 2.
405-406.



	Two rare gastropod genera from the Pliocene of Venezuela

