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| Oxfordian ammonites of the Pinar
del Rio province (western Cuba); their revision
and stratigraphical significance

ABSTRACT: The revision of classical ammonite fauna of the Cuban Oxfordian,
from the Jagua Vieja Member of the Jagua Fm. of the Sierra de los Organos, and
from the Francisco Fm. of the Sierra del Rosario shows that these ammonites belong
to the following genera and subgenera: Vinalesphinctes Spath (Vinalesphincies, Sub-
vinalesphinctes subgen, n., Roigites subgen. n.), Perisphinctes Waagen (Cubasphincies
Chudoley & Furrazola, Antilloceras subgen. n), Discosphinctes Dacqus, Euaspido-
ceras Spath, Ochetoceras Haug, Cubaochetoceras Arkell and Gloehiceras Hyatt
(Glochiceras). This assemblage is of Middle Oxfordian age, Gregoryceras trans-
versarium and poesibly early Perisphinctes bifurcatus age, It became the basis for
the time-correlation between the Oxfordian sections of the Sierra de los Organos
and the Sierra del Rosario. The Zacarfas Member, a new Ilithostratigraphic unit, is
distinguished within the Jagua Fm. and it is regarded as a facies equivalent of
the Azicar (= Pan) Member. The Oxfordian ammonite fauna from Cuba is close
to the other faunas of the Americas {except the Boreal regions). The paleobhiogeo-
graphic position of all these faunasd Wi'thind the Tethyan realm is subsequently
discussed.

INTRODUCTION

The classical areas of occurrence of Jurassic deposits in Cuba include
the mountain ranges of the Sierra de los Organos and the Sierra del Ro-
sario in Pinar del Rio province (Text-fig. 1). A rich and excellently
preserved Oxfordian ammonite fauna, highly impertant for the stratigrap-
hy of that stage in the Americas, is known for a long time from the former
mountain range. However, previous studies did not solve all the systematic
and stratigraphic problems and some of statements require a thorough
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revision. Moreover, the field studies connected with mapping of Pinar
del Rio province, and carried out by the Institute of Geological Sciences
of the Polish Academy of Sciences and the Instituto de Geologia y Pa-
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Fig.-1. Investigated faunistic localities (1—15) in the Pinar del Rio province (inset
shows its position in Cuba)

Sierra. de los Orgamos 1 Sierra de Guane, 2 El Junco village (San Carlos Valley), 3 Pan de

Azt’xcanr mogote 4 Laguna de Pledra, § Pue'rta del Ancén, 6 Zacartas mogote, 7 La Jutia village,

8 Encinal Alto village, 9 Lia Mina mogote, 10 El Hoyo de San Antonlo, 11 £l Hoyo de la Sierra

Slerra .del Rosario: 12 Altos de San Francisco, 13 Climoo Pesos village, 14 Brujito village, 15
Loma Calabrote

14. Location of the stratotype and.reference- sections for the Zacarias Member (cf.
Text-fig, 2):

7 stratotype section of the upper-boundary, 8 stratotype section of the lower boundary, $a—e¢

reference sections of the lower boundary

leontologia, Academia de Ciencias de Cuba supplied some new data on
the ammonite fauna and stratigraphy of the Oxfordian of that region.
The most important results of the studies include: the finding of Oxfordian
ammonite fauna in the Sierra del Rosario, which appeared to be very close
to that previously known from the Sierra de los Organos, and finding of
a younger Oxfordian ammonite assemblage in the two mountain ranges.
The latter ammonite fauna is the subject of separate papers (Myczynski
1976; Kutek, Pszczétkowski & Wierzbowski 1976).

The present paper consists of two parts. The first part gives the
outline of the stratigraphy of Oxfordian strata from Pinar del Rio pro-
vince, based on the results of the new studies; here the results of field
studies carried out by the present author at the turn of 1971 and 1972
and in 1973 are also given. The second part presents the results of
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paleontological revision of older Oxfordian ammonite assemblage. The
study covered a. newly gathered fossil material as well as available
specimens from older collections:

Acknowledgements. Warm thanks are due to the Director of the Imstituto de
Geologia y Paleontologia, ‘Academia de Ciencias de Cuba in La Habana for the
allowance and help in the course of the fiedd ‘works, The author could participate
in the stratigraphic studies in Cuba thanks to the financial support of the Institute
of Geological Sciences of the Polish Academy of Science, Warsaw, Warm thamks
are also due to all the Cuban and Polish geologists participating in the preparation
of geological map of Pinar del Rio province for the help in collecting the fossils
and valuable discussioms. Some information. about the collections housed at the
Instituto de Geologia y Paleontologia, Academia: de Ciencias de Cuba in La Habana
was kindly supplied by Dr. A. de la Torre of this Institute and Dr. R. Myczyhski
of the Institute of Geological Sciences, Polish Academy of Sciences. Plaster casts
of some Cuban ammonites from the collection of M. G. Rutten {Utrecht) were
pbtained through the courtesy of Professor R. Enay (Université de Lyon). Thanks
are also due 1o Professor J. H. Callomon (University College, London), Prof, R. Enay,
Doc. Dr. hab. J. Kutek (Warsaw University), as well as Dr. J. Piotrowski and Dr.
A. Pszozbtkowski (Institute of Geoloiical Sciences of the Polish Academy of Sciences)
for valuable comments and information, The author is also grateful to Professor
A. von Hillebrandt (Technische Universitit, Berlin) for informaition concerning some
South American Oxfordian ammonites, and to Dr. H Pugaczewska (Institute of
Paleozoology, Polish Academy of Sciences) for identification of oysters.

LITHOSTRATIGRAPHY AND FOSSILS

Preliminary remarks

The succession of Jurassic strata from the Sierra de los Organos
and the Sierra del Rosario, has been for a long time the subject of con-
troversial interpretations, mostly because ofthe alpinotype tectonic of
these mountain ranges. The interpretations which at present are of histo-
rical importance (cf. Imlay 1952, Arkell 1956, Bermutdez 1963, Khudoley &
Meyerhoff 1971) are omitted here. The more recent papers (Hatten 1957,
1967; Herrera 1961) gave valid reconstruction of the general succession
of lithostratigraphic units, whereas the results of subsequent works
(Pszczolkowski 1971; Pszezétkowski & al, 19'75; Pszczétkowski in: Kutek
& al. 1976) modified or supplemented that picture

The present paper primarily deals with the lithostratigraphic units
bearing fossils of Oxfordian age, as well as some -units without adequate
fossil record but supposedly belonging at least partly to the Oxfordian.
The lithostratigraphic scheme adopted here is practically the same as
recently used in explanations to the geological map of Pinar del Rio
province (cf. Pszczétkowski & al. 1975). The time-correlation between the
Oxfordian sections from the Sierra de los Organos and the Sierra del
Rosario (cf. Table 1) is discussed later.
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Table 1
Correlation of the Oxfordian strata from the Sierra de log Organos and the Sierra
del Rosario
Sierra de los Organos Sierra del itosario
formations . memiers and other units formations
Guasasa san Vicente :("Viﬂales Limestones")
{Lowermost part) " lowermost part Artemisa,
brecolas (lowermost part)
Pimienta
Jagua Jagua Vie ja Francisce
Aguoar = Pan / Zacarias
San Cayetano ) San Cayetano
(uppermost part) (uppermost part)

S8AN CAYETANO FORMATION

The oldest formation developed in both the Sierra de los Organos
and the Sierra del Rosario (Table 1) is the San Cayetano Formation (de
Golyer 1918). It comprises primarily sandstones, siltstones and shales with
subordinate conglomerate, lumachelle and limestone intercalations. The
thickness of the formation cannot be precisely estimated because of
extensive tectonic deformations; the rough estimates vary from hardiy
probable value of about 10 000 m (Palmer 1945) to 2000—5000 m (Furra-
zola-Bermudez & al. 1964; Judoley & Furrazola-Bermiidez 1968, 1971;
Khudoley & Meyerhoff 1971). The sedimentary features include cross-
-bedding, graded bedding, sole marks (hieroglyphs), stump structures and
scour-and-fill structures; some of them are pictured on the profiles (cf:
Text-fig. 2) illustrating the uppermost part of the formation.

The detailed analysis of sedimentary features (Haczewski 1976)
indicates that depositional environments of the San Cayetano Formation
range from coastal alluvial plain (and deltaic) in the Sierra de los Organos
to deeper water environment with flysch deposits in the Sierra del Rosario
(cf. also Meyerhoff & Hatten 1974).

The fossils include locally highly abundant plant remains (e.g.
Phlebopteris cubensis 'Vachrameev), pelecypods, and few ammonites. The
pelecypods recorded are: Trigonia (Vaugonia) krommelbeini Torre,
Corbula sp., 7Quenstedtia sp., ?Modiolus sp. and others (Krémmelbein
1956; Torre A. 1960; Imlay in: Judoley & Furrazola-Bermudez 1968, pp.
21—22). The distribution of pelecypod-bearing layers in the San Cayetano
Fm. remains generally unclear, however, such layers are present in the
uppermost part of the formation in some areas of the Sierra de los
Organos (Text-fig. 2). The only ammonites recently found in the upper-



Fig. 2. Position of the Zacarias Member (lower part of Jagua Fm.) in the Jurassic sequence of the Sierra de los Organos
(¢f. Text-fig. 1A)
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A landscape of La Mina mogote; B contact between sandstones of the San Cayetano Fm. and oyster lumachelles of the Zacarias Member; C erosional contact between
shales and sandstones of the San Cayetano Fm.; D landscape of the Zacarias mogote; E marly shales with: ammonite-bearing calcareous concretions (“quesos™) of the
lowermost part of the Jagua Vieja Member
Lithology: I sandstones, 2 sandstone layers disturbed by slumping, 3 siltstones, 4 shales, 5 oyster lumachelles, 6 marly shales and marls with fossiliferous calcareous
concretions (“quesos”) 7 marly limestones and limestones
Organic components: ¢ — ammonites, b — pelecypods (except oysters, mostly Trigonia), ¢ — oysters, d — fishes



Table 2

Ammonites of the older Oxfordian assemblage determined by the
author from various localities of the Jagua Fm. and the Francisco
Fm.
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Vinalesphinctes (Vinalesphindtes) roigli Spath +
Vinalesphinctes (Vinalesphinoies) imlayt (S.R.) +
Vinalesphinotes (Vinalesphinotes) sagrai Ch. & P. +
Vinalesphinetes (Vinalesphinotes) niger Spath
Vinalesphinctes ’Vinalesphinntas' subroigl Ch. & ¥.
Vinalesphinotea -(Vinalesphinetes) of. parvicostatus Ch. & P.
¥inalesphinotes (Vinalesphinot#s) sp. n.
‘Vinalesphingtes (Yinalesphinctes) spp.
Vinalesphinctes (snbvimlesphznctn)p oorrali (Ch. & P,) +
Vinalesphinctes (Roigites) .subconsociatus (Spath) +
:¥inalesphinotes (Roigites) .aff. suboonsociatus (3path) +
‘Vinalesphinotes (Roigltes) catalinensis (S.R) -
* Yinalesphinotes (Roigites) aff. catalinensis B.R) +
Vinalesphinotes (Roigites) rosariensis sp. n.
‘Vinalesaphinotes (Roigites) simplicior sp. n.
Vipalesphinotes (Roigites) spp. . . +
Yinaleaphinotes spp. - . + ]+ +
Parisphinotes (Cubasphinctes) jaworskii Ch. & ¥,
‘Perisphinotes cuhu'phinotu‘ of. posyl Ch, & P,
Perisphinates (Cubasphinctes) oubanensis O Con.
Perisphinctes  (Cubasphinotes) aff. cubanensis 0 Con. +
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' Perisphinctes- {Cubasphinotes) albeari albearl Ch. & P. R +
Perisphinotes (Cubasphinptes) guanensis S.R. *
Perisphinotes (Cubasphinotes) aff. nsis S.R. +
Perisphinotes {Cubasphinotes) planatus S5.R.
. Perisphinotes basphinctes) aff. planatus S.R.
' Perisphinotes (Cubasphinot pp. .. -
‘Perisphinotes (Antilloceras) antillarum Jaw.
MPerisphinrtes (Antilloceras) spathi:S.R. ,
- Perisphinctes {Antill Flicatiloides 0 Com. * *
¢ Perisphinctes (Antilloceras) aff. plicatiloides 0 Con.
- Psrisphinotes - (Antilloceras) spp. : LI
‘Discosphinotes oarribéanus (Jaw.)
Disoosphinctes agamyol (S.R.)
Discosphinotes aff, aguayol (S.R.)
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most part of the formation in the Sierra del Rosario (Myczynski & Pszczél-
kowski 1976) are poorly preserved perisphinctids.

The transition from the San Cayetano Fm. to younger strata is more
or less gradual, without any angular or erosional disconformity. This was
evidenced in the case of the Sierra de los Organos already by Hatten
(1957, 1967) and Herrera (1961; cf. also Text-fig. 2 here), and it has been
recently confirmed in the Sierra del Rosario (Pszczélkowski 1971; Pszcz6l-
kowski in: Kutek & al. 1976); thus, the postulated major unconformity
between the San Cayetano Fm. and younger strata, related to Nevadan
orogeny (Furrazola-Bermutdez & al. 1964; Khudoley 1967; Khudoley in:
Khudoley & Meyerhoff 1971, Fig. 16), in fact does not exist.

Jagﬁa Formgtion and Francisco Formation

These formations represent to some degree comparable lithostrati~
graphic units from the Sierra de los Organos and the Sierra del Rosario
(cf. Table 1), everywhere having transitional character between terrigenic
deposits of the San Cayetano Fm. and younger, carbonate rocks; however,
the limestones predominate also in the upper part of the Jagua Fm.

JAGUA FORMATION

‘The Jagua Formation (Palmer 1945) occurs in the Sierra de los
Organos. Two members laterally passing in one another may be distin-
guished in its lower part (Table 1). One of them was originally interpreted
as a separate formatien (Azticar Fm. of Hatten, 1957; Pan Fm. of Herrera,
1961) 1. It is represented by a compact, hard limestones usually rich in
oysters, and sometimes with micritic limestone or flint intercalations. The
algal crusts on the pelecypod shells, and onkolites are common (Pio-
trowski, pers. inf.). The thickness varies from 48 m in the type section
(Pan de Azfcar mogote) up to 78 m elsewhere (Piotrowski, pers. inf.).

In central part of the Sierra de los Organos, in the vicinity of La
Mina and Zacarias mogotes, the San Cayetano Fm. is directly overlied by
-argillaceous shales with ammonites (Text-figs 1—2) containing a few
lumachelle layers (with Exogyra, Ostrea, Liostrea and Plicatula — Puga-
czewska, pers. inf.) at the base. These deposits have been found in the
course of the mapping works (cf. Pszczotkowski 1970) but their setting in
the profile initially became the subject of controversy. Nuez (1972, 1974
interpreted this shaly sequence as the uppermost part of the San Cayetano
Fm. whereas subsequent field studies have shown that it overlies the ty-
pical San Cayetano deposits (represented by alternating shales, siltstones
and sandstones) and it is overlied by typically developed deposits of the

1 Recently (cf. Pszezoloowski & al. 1975) it is proposed a new term, Pan de
Azficar Member (Hatten & Hearera).
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Jagua Vieja Member, Jagua Fm. (Text-figs 2—3). It therefore appears
that this rock unit otcupied similar position in the profiles as the Aziicar
Member (= Pan Member) and may be treated as facies equivalent of the
latter (cf. Wierzbowski 1978). This unit is here distinguished as the Za-
carias Member (after the Zacarias mogote) and assigned to the Jagua Fm._;
its thickness may be estimated as about 30—40 meters. The ammonite
fauna derived from that member. is listed in Table 2.

E w
2’3 section 7
10 ) R
0 10 20m Jz —_

Fig. 3. Geological section at La Jutia village, near Zacarias mogote {(cf. Text-figs 14
and 2), Sierra de los Organos, Jagua Fm.: J, — Zacarias Member, J ;= Jagua Vieja

Member, Lithology the same as in Text-fig. 2 - -

Good sections of the basal part of the Zacarias Member are exposed in the
area of La Mina mogote (Text-figs 1—32, localities and corresponding-sections No. 8,
9a-c), Consolacion del Norte quadriangle in the scale 1:50000. The section No, 8
treated as the lower boundary-stratotype section is situated at Encinal Alto village
near crossing of the road from La Palma to Vifiales and the Toad 1o Jagua Vieja
(coordinates 224900 and 320200); the reference sections are exposed in tthe roadcut
from the crossing along the road to Jagua 'Vieja (section No. 9¢ — 700 m, section
No. 9a¢ — 1500 m, and section No. 9b — 1900 m from the crossing, respectively), The
upper boundary-stratotype section of the Zacarias Member is exposed in the area
of Zacarias mogote (Text-figs 1; 2, section No. 7, corresponding to the western part
of the cross-section from Text-fig, 3), Consolacitén del Sur quadrangle in the scaile
1:50000. This section is situated in a small hill near La Jutia village (coordinates .
224 100 and 317 400). Other fragmentary sections of the Zacarfas Member are expos-
ed in roadecuts of a mew road from La Palma to Vifiales, between BEncinal Altc and
La Jutia villages. The latter sections display highly tectonically disturbed shales of
that member and the contact with younger or older strata is obscure.

The middle part of the Jagua Formation, named the Jagua Vieja
Member (Herrera 1961), is represented by alternating bituminous marly
limestones, limestones, marls and marly shales (Text-figs 2—3). Early
diagenetic calcareous concretions (“quesos” — Spanish for cheese loafs)
are fairly numerous in the marls and marly shales. The concretions attain
up to 100 cm in diameter and they yield excellently preserved ammonites
{cf. Table 2), nautiloids, pelecypods (primarily oysters of the genus
Liostrea), fishes and reptiles. Similar, but much worse preserved organic
remains are also found in marls. This is the widely known, classical
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fauna of the Oxfordian of Cuba, monographed by O’Connell (1920),
Sanchez-Roig (1920, 1951), Jaworskl (1940) and Judoley & Furrazola-
‘~-Bermiidez (1968).

The strata here assigned to the Jagua Vieja Member were previously divided
into two members (Herrera 1961): lower, Caiguanabo, and upper, Jagua Vieja. The
former was proposed for the strata oon_mosed of thin-bedded limestones with calca-
reous concretions but they are practically unrecognizable from the deposits of the
Jagua Vieja Member, Moreover, the same strata are sometimes developed as marls
or marly shales with calcareous concretions and the limestone sequences repeatedly
occur in the sections (Text-figs 2—3); detailed reconstruction of the succession is
oftten impossible because of the tectonic disturbances.

The tectonic disturbances preclude an accurate correlation of the
strata of the Jagua Vieja Member from different localities (Text-fig. 1).
Undoubtful lowermost and middle parts of that member are represented
in La Jutia section (Text—flgs 2—3). The uppermost part of the member
may be distinguished on the basis of faunal criteria — the predominance
of ammonites of the genus Vinalesphinctes (cf. Table 2 and Text-fig. 4).
The Jagua Vieja Member is supposedly 50—60 m thick.

The upper part of the Jagua Formation is represented by thin-
-bedded micritic limestones of the Pimienta Member (Herrera 1961). In
‘these limestones were found recently ammonites (Myczyhski 1976) repre-
senting the genera Euaspidoceras (only in lower part of the member),
Wirosphinctes arid Cubaspidoceras Myczyhski, 1976, as well as hardly
'i_lentifiable oppeliids. This member is about 40—60 meters thick (Pszczél-
kowski & al. 1975).

The total thickness of the Jagua Formation may be estimated at
150—~200 m (cf. also Hatten 1957, 1967). '

FRANCISCO FORMATION

The Francisco Formation (Pszczélkowski 1976) occurs in the Sierra
del Rosario; it is represented by marly limestones, marls, shales, sand-
stones and siltstones; sometimes with calcareous concretions of the “queso”
type. The concretions yield remains of ammonites, pelecypods (mainly
oysters) and fishes. The thickness of the Francisco Fm. is estimated up to
25 m (Pszezélkowski in: Kutek & al. 1976). The ammonite fauna which
has been collected (except the uppermost part of the formation) is very
similar to that known from the Zacarias Member and the Jagua Vieja
Member of the Jagua Fm. (Table 2, Text-fig. 4). The uppermost strata of
the Francisco Fm. are characterized by another assemblage of ammonites
belonging to the genera Mirosphinctes, Euaspidoceras, Cubaspidoceras,
Glochiceras as well as poorly preserved Ochetoceratinae (cf. Myczyhski
1978).



144 ANDRZEJ WIERZBOWSKI

The Francisco -Formation consists of incompetent rocks which are overlain
- by more competent rocks of the Artemisa Fm. Thus the former are often sirongly
tectonized and it iis not possible to reconstruct a continuous sequence of the deposits
on the basis of a single section. The deposits of that formation were described for
the first time from Cinco Pesos village as “variegated shales” (¢f. Pszczélkowski
1971); however, that section was incomplete, Subsequent studies (PszczéXkowski in:
Kutek & al, 1976) have revealed deposits of a similar type with intercalations of
limestones, silistones and sandsiones as well as with calcareous ammonite-bearing
concretions, at Cinco Pesos, Altos de San Francisco, Brujito, Loma Calabrote. and
other localities. ’

GUASASA FORMATION

The Guasasa Formation (Herrera 1961) occurs in the Sierra de los
Organos and it is developed as a thick sequence of carbonate rocks
overlaying the Jagua Formation. At the boundary of these formations
there often occur the breccias composed of limestone clasts. The breccias
have been sometimes interpreted as indicative of Jurassic tectonic mo-
vements (Judoley & Furrazola-Bermtdez 1968; Khudoley in: Khudoley
- & Meyerhoff 1971, Fig. 16); but even in such a case it were only a “mild
epeirogenic disturbances” (Hatten 1967), as they did not produce any
angular unconformity (Hatten 1957, 1967, Meyerhoff in: Khudoley &
Meyerhoff 1971, Fig. 16).

The lower part of the Guasasa Fm consists of thick-bedded to
massive limestones and partly also dolomites. The limestones are mieritic
or pelletel; sometimes intraclasts occur. In places the cherts are common.
These limestones have been sometimes named the Vifales Limestones
(e.g. Hatten 1967, Khudoley & Meyerhoff 1971, Meyerhoff & Hatten 1974)
and they belong to the San Vicente Member of Herrera (1961). Fauna is
practically unknown.

The upper part of the Guasasa Fm. is developed as well-bedded
limestones. The oldest ammonite fauna known from these strata is of
Tithonian age (Imlay 1942, Judoley & Furrazola-Bermidez 1968, Hou3a
& Nuez 1972, Hou$a 1974).

ARTEMISA FORMATION

The Artemisa Formation (Lewis 1932) has been distinguished, -
according to original definition in the Sierra del Rosario. In its lower part

* The term Vifiales Limestones was mot originally precisely defined by de
Golyer (1918) and subsequently it has been used for different rock munits, Hence,
this name should be abandoned in favour of the name Guasasa Fm,, as it has been
postulated recently (Pszczélkowski & al. 1975).
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it is represented by thin-bedded limestones which overlay the Francisco
Formation with sedimentary continuity (Pszczétkowski 1971, and in: Ku-
tek & al. 1976). The basal strata of the Artemisa Fm. have yielded some
ammonites (Kutek & al. 1976) of the genera Mirosphinctes and Cubaspi-
doceras. In the lower part of the Artemisa Fm., about 50—120 m above its. _
base (cf. Pszcz6tkowski in: Kutek & al. 1976), the ammonites and aptychi
of Tithonian age have been collected (Imlay 1942, Judoley & Furrazola-
-Bermudez 1968).

THE FAUNAL ELEMENTS AND THEIR BEARING
ON THE ENVIRONMENTAL ANALYSIS

The remarks given below concern these lithostratigraphic units
which have a good faunal record, i.e. the Jagua Fm. from the Sierra de los
Organos, as well as the Francisco Fm. and basal part of the Artemisa Fm.
from the Sierra del Rosario. .

The contribution of ammonites in faunal spectra is usually high,
except for the Pan = Azficar Member of the Jagua Fm.; however, some
ammonites have been also found there (cf. Hatten 1957, Hatten & Meyer-
hoff 1974). The occurrence of ammonites indicates normal salinity of the
marine environment.

In the Oxfordian sequence of the Sierra de los Organos and the
Sierra del Rosario there are found distinct changes in ammonite specira:
(Text-fig. 4). The changes concern contribution or disappearance of parti-
cular groups (families, subfamilies or genera) and, on much smaller scale
appearance of new genera.

The Perisphinctidae markedly predominate (97.2%), and Oppeli-
idea ? are relatively scarce (2.8%) in the lower part of the Jagua Fm.
(Zacarias Member). The contribution of Oppeliidae increases in the middle
part of the formation (Jagua Vieja Member). There are some differences
in ammonite spectra established for particular localities (cf. Text-fig. 44),
which may result from too small number of ammonites available, The
average values for several localities are as follows: Perisphinctidae —
81.7%, Oppeliidae — 16.5%, and Aspidoceratidae — 1.8%. In the upper
part of the Jagua Fm. (Pimienta Member), the Oppeliidae are of the same
frequency, but the Perisphinctidae completely disappear, except for the

3 Including the genus Glochiceras.
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genus Mirosphinctes ¢ appearing here for the. first time, and the Aspido-
ceratidae become abundant (Myczynski 1976).

Jagua Formation Francisco Fm.
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Fig. 4. Ammonite spectra for different localities of the Jagua Fm, and Francisco Fm.
A — total fauna: heavily dotted — Perisphinctidae, vertically lined — Oppeliidae
including Glochiceras, ¢inely dotted — Aspidoceratidae
B — Perisphinctidae determined to the generic rank: white — Perisphinctes, black
— Vinalesphinctes,; obliquely lined — Discosphinctes, P + D — Perisphinctes and
Discosphinctes not separated
Number of specimens for each diagram is indicated

Similar phenomena were observed in the Sierra del Rosario where
Perisphinctidae initially predominate and Oppeliidae. occur in rather
subordinate amounts in the Francisco Fm. (cf. Text-fig. 4A4). The
numerical data obtained for Brujito and Loma Calabrote localities indicate
85.3Y/0 contribution of Perisphinctidae and 14.7% contribution of Oppeli-

4 However, this genus seems closer to Epipeltoceras or Sutneria than to the
typical Perisphinctidae (cf. Enay 1986, Geyer 1969).
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idae. In the uppermost part of the Francisco Fm., the Oppeliidae are of
the same frequency, but the Perisphinctidae disappear (with the exception
of Mirosphinctes) and the Aspidoceratidae increase in importance (My-
czyhski 1976).

The above mentioned sharp faumstlc boundary defined by the rapid
increase in number of Aspidoceratidae and the appearance of the genus
Mirosphinctes, found in both the Sierra de los Organos and the Sierra del
Rosario, is preceded by some important changes in the frequency of
particular genera of Perisphinctidae (cf. Text-fig. 4B). The Perisphinctidae
found in Brujito and Loma Calabrote localities, upper part of the Fran-
cisco Fm., Sierra del Rosario, represent the genus Vinalesphinctes only.
In the uppermost part of the Jagua Vieja Member of the Jagua Fm. in
the Sierra de los Organos the present author found. a marked concen-
tration of ammonites of the genus Vinalesphinctes in some localities. At
the locality El Junco from San Carlos Valley the contribution of Vina-
-lesphinctes. equals 74.3%/p of perisphinctid spectrum (cf. Text-fig. 4B)
which makes it possible to assume that the uppermost part of the Jagua
Vieja Member is also represented here. It should be added that the
contribution of Vinalesphinctes to the perisphinctid spectrum is markedly
lower, 20% at the average, in other localities representing presumably
somewhat older parts of the Jagua Vieja Member and its lowermost part
(cf. Text-figs 2—4). In the Zacarias Member this genus represents only
7.2%/¢ of the Perisphinctidae (cf. Text-fig. 4B). In those older strata there
is a distinct predominance of the subgenera Cubasphinctes and Antillo-
ceras of the genus Perisphinctes.

- The changes in composition of ammonite fauna, displayed by the
sections of the Sierra de los Organos and the Sierra del Rosario, are well
comparable with one another and they presumably took.place in the same
or roughly the same time (Table 1, Text-fig. 4). Distinct changes in the
ammonite fauna were also found in the Oxfordian strata (La Gloria Fm.)
of the northern Mexico (San Pedro del Gallo area). Burckhardt (1912,
1930) has recognized there two ammonite faunas: older from “Peri-
-sphinctes Beds”, characterized by the marked predominance of Peri-
sphinctidae and with scarce Oppeliidae, and younger from “Ochetoceras
Beds”, in which Perisphinctidae are accompanied by fairly numerous
Oppeliidae as well as Aspidoceratidae. The changes seem to be somewhat
similar to those found in the western Cuba but it should be noted that .
they are most probably diachronous.

The above presented data suggest that the changes in ammonite
fauna in the Oxfordian sections of western Cuba are partly determined
by environmental and/or ecological factors. One of the factors deter-
mining distribution of ammonite faunas is the depth of the sea (e.g. Zieg-
ler 1963, 1967, 1971a, b; Zeiss 1968). A marked predominance of Peri-
sphinctidae found in the lower and middle parts of the Jagua Fm. (Za-
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carias Member and Jagua Vieja Member) and the Francisco Fm. (except
for its uppermost part) seems to indicate sedimentation at shallow depths,
from some tens up to a hundred meters. The deposits of the Zacarias
Member, characterized by very low contribution of Oppeliidae, originated
presumably in a shallower environment than the deposits of the Jagua
Vieja Member, which are characterized by higher contribution of Oppeli-
idae. It should be noted that the former laterally pass into the deposits of
the Azticar=Pan Member (Table 1) yielding few ammonites and primarily
developed as an autochthonous oyster lumachelles with onkolites, and algal
crusts. Such deposits could originate at the depths from a few to about
a dozen meters.

The lack of any changes in occurrence of Oppeliidae in upper part
of the Jagua Fm. and the uppermost part of the Francisco Fm. comparing
with the older strata may indicate similar depth conditions; the depth
was not too great, surely less than 150—200 m, which is indicated by a
marked contribution of Aspidoceratidae and the complefe lack of Phyllo-
ceratidae and Lytoceratidae. In that situation the complete disappearance
of older Perisphinctidae (the genera Vinalesphinctes, Perisphinctes and
‘Discosphinctes) is intriguing. However, the distribution of the ammonite
fauna was also controlled by other factors, and some of them were more
significant than the depth conditions (Hallam 1969). The disappearance of
Perisphinctidae is. preceded by a distinct quantitative impoverishment of
some elements of that group. This may be explained by a definite
progressive changes of the environment or an evolutionary crisis of the
whole group. The very sharp. boundary defined by disappearance of
Perisphinctidae may be also interpreted as a net result of overlapping
effects of evolutionary crisis and some environmental or ecological factors.

Some important conclusions concerning the conditions prevailing in
the basin and especially in its bottom zone has been drawn from the
analysis of the whole faunal assemblages.

In the lower part of the Jagua Formation, in the Azicar=Pan
Member there is a marked predominance of benthic fauna. There is a
mass occurrence of oysters, accompanied by brachiopods as well as fora-
minifers of the genus Conicospirillina (cf. Hatten 1957). The oysters are
also present in the lowermost part of the Zacarias Member (cf. Text-fig. 2)
but burrows are fairly numerous throughout the member. This indicates
full oxidation conditions of the bottom zone.

Somewhat different faunal assemblage is found in the middle part
of the Jagua Fm. (Jagua Vieja Member). Free-swimming fauna is very
abundant and highly diversified here, being represented by ammonites,
nautiloids (Sénchez Roig 1951, Judoley & Furrazola-Bermudez 1968),
sepioids (Schevill 1950), fishes (Gregory 1923) and ichthyosaurs (R. Torre
& Cuervo 1939, fide A. Torre 1949). Ammonite and nautiloid shells are
not crushed and sometimes imprints of soft parts are found (C. Torre
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1953) and skeletons of fishes and reptiles are often highly complete.
Sometimes both sides of ammonite shells are overgrown by pelecypods of
the genus Liostrea, which settled either on the floating shells or on the
alive ammonites (cf. Seilacher 1960, Heptonstall 1970). The early growth
‘stages of the ammonites (sometimeg representing only the first whorl up
-to the nepionic constriction) are very numerous, similarly as the early
growth stages of pelecypods presumably representing mainly planktonic
forms. There are also found pieces of driftwood bored by pelecypods.

In turn, benthic fauna is rather monotonous and impoverished, being
represented mainly by pelecypods (primarily oysters) usually overgrowing
shells (mostly the umbilicus) of dead ammeonites or, sometimes, present in
the deposits. They are sometimes accompanied by small-sized gastropods
(Sanchez Roig 1920, Brown & O’Connell 1922). Attention should be paid
to the complete lack of any other benthic organisms, especially of fora-
minifers and burrowers. This characteristics indicates that the sediments
of the Jagua Vieja Member were deposited under reductive conditions.
The conditions resulted from weak water circulation and decay of organic
matter (and possibly mostly of the remains of terrestrial flora). The
exchange of sub-bottom waters only periodically and in a limited area
made it possible development of some benthic groups. .

Similar conditions could prevail in the time of deposition of the -
upper part of the Jagua Fm. (Pimienta Member). These deposits are also
characterized by impoverished benthic fauna and the nectos represented
by ammonites, fish and planktoni¢ foraminifers of the genus Globigerina
(cf. Pszcz6tkowski & al. 1975).

Presumably similar conditions also prevailed in the Sierra del
Rosario in the time of deposition of some deposits of Francisco Fm. The
fauna present here (cf. Kutek & al. 1976) comprises some free-swimmers
(ammonites, fishes) as well as numerous planktonic elements (early onto-
genic stages of ammonites and pelecypods) and few benthic elements
(oysters), similarly as that of the Jagua Vieja Member.’

A majority of deposits of the Jagua Formation and the Francisco
Formation originated in the proximity of the shore, as evidenced by local
accumulations of terrestrial flora, and by bones of terrestrial dinosaurs
(Torre A. 1949).

THE BOUNDARIES AND SUBDIVISION OF THE OXFORDIAN

The lower boundary of that stage is defined by the base of the
Quenstedtoceras mariae Zone, and the upper — by the base of the Pictonia
baylei Zone, the lowermost zone of the Kimmeridgian (Table 3). These
boundaries were based on the English fauna and sections including the
Yorkshire section selected as the lectostratotype of the Oxfordian (Arkell
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Table 3

Subdivision of the Oxfordian stage in England (cf. Wright 1973) and Submediter-
ranean Europe {cf. Mouterde, Enay & al. 1971); subzones of the Cardioceras cordatum
Zm_l'e and Quenstedtoceras mariae Zone are omitted ) )

. . . . Bngland Submediterranean Europe
Stage Substage -
zones sudbzones | _ zones _subzones
. Plotonla sutneria
KIMMERIDGIAN . !
bayledl platynota
Idooeras
Ringsteadia . planula
UPPER- | .
pesendocordatas | Epipeltoceras T. hauffianum
. . : .E. bimammatum
bimamme tum E.» hypselum
Perisphinotes
hi.jtu.rcai:ua
Perisphinctes
cautlsnigrae .
Gregoryoeras L. schilli
OXFORDIAN MIDDIE | .Gregoryoeras A+ nunnigtonensé. T -
transversariua | P. paramdseri’ transversarium | P. parandiari
Perisphinotes P. antecedens Perisphinctes P. antecedans
A ' | C. tenuicostatum
pllcatlilis C. vertebrale plicatilis or C. vertabrale
Cardioceras cardicceras
cordatun ©  cordatum
LOWER )
Guenstedtoderas :Quamtedtocen’u
wariae ) wariase

1946). Thus, both the lower and upper boundaries of .the Oxfordian stage
were originally defined by the Boreal fauna and the precise recognition
of these boundaries ini the areas inhabited by Tethyan faunas appears dif-
ficult sometimes.

The lower boundary of the Oxfordian may be accurately traced
throughout vast areas of Europe and North America thanks to a large-
-scale spread of Boreal faunas towards the south (Boreal Spread of Arkell,:
1956), accompanied by extensive northward migration of Tethyan ele-
ments into the areas of the Boreal province (Callomon in: Hallam 1971,
p. 134; Imlay 1971). Overlapping of the Tethyan and Boreal faunas enables
more of less accurate recognition of the lower boundary of the Oxfordian
also outside the areas of strong Boreal influences.

Recognition of the upper boundary of the Oxfordian outside the
Boreal areas represents a more difficult problem. In the Submediferranean
Europe stretching from Portugal and Spain through southern France and
Germany to Poland and Rumania, the Upper Oxfordian and Lower Kim-
meridgian are divided into ammonite zones different from those distin-
guished in England (cf. Table 3). The correlation of these Submediterra-
nean zones with the corresponding zones of England ‘is very difficult
because of the differences in the ammonite faunas. For fixing of the upper-
boundary of the Oxfordian in the Submediterranean zonal scheme it is’
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important ‘that the ammonites Amoeboceras (Amoebites), typical of the
Lower Kimmeridgian of England and other Boreal regions (Mesezhnikov
& Romm 1973) have been reported from the Sutneria platynota Zone of
southern Germany (Wegele 1929, Zeiss 1966), but never from the Idoceras
-planula Zone. However, the records of the ammonites of the genus
Amoeboceras from that latter zone are generally few. In the lower part of
the Idoceras planula Zone of Central Poland the present author have
found a numerous ammonites of the genus Amoeboceras but no one of
them belongs to the subgenus Amoebites. They have been accompanied
by the ammonites of the genus Ringsteadia, some of which are close to
the species known from the uppermost Oxfordian, Ringsteadia pseudo-
cordata Zone of England (Wierzbowski 1970). This indicates that the lower
part of the Idoceras planula Zone still belongs to the Oxfordian. Thus
the upper boundary of the Oxfordian in the Submediterranean zonal
scheme passes either at the base of the Sutneria platynota Zone or in ‘the
upper part of the Idoceras planula Zone. The range of the correlation error
is not very wide here; thus, because of the practical reasons it is usually
assumed ® that this boundary passes at the base of the Sutneria platynota:
Zone (Table 3). - o :
In some other areas inhabited by Tethyan faunas the upper boun-
dary of the Oxfordian may be roughly recognized by the first appearance
of the ammonites of the genus Aspidoceras. The first representatives of
this genus, characterized by two rows of tubercles on inner part of whorls,
A. binodum (Opp.), presumably appear in the upper part of the Idoceras
planula Zone in Europe® (cf. Dieterich 1940, Schmidt-Kaler 1962; Schu-
ler 1965) and they do not become abundant before the Sutneria platynota
Zone,

- At present, the Oxfordian stage is as a rule divided into three sub-
stages: Lower, Middle and Upper. The substages are distinguished in both
English and Submediterranean zonal schemes (cf. Table 3). The Lower
Oxfordian usually comprises the Quenstedtoceras mariae Zone and Card-
ioceras cordatum Zone and the lower boundary of the Middle Oxfordian
is fixed at the base of the Cardioceras vertebrale Subzone of the Perisp-
hinctes plicatilis Zone.

The Middle/Upper Oxfordian boundary is still the subject of di-
verse interpretations. In England it is being placed at the base of the Per-
isphinctes cautisnigrae Zone (cf. Callomon 1964, Wright 1973) or at the

¢ International Geological Congress, Colloquium on the Jurassic, Luxembourg
1962, Recommendations, — C. R. Mem., pp. 84—86, Luxembourg. .

® The information. on the occurrence of Aspidoceras binodum (Opp.) in the
Epipeltoceras bimammatum Zone of the Subbetic Zone of Spain {Geyer in: Barthel
& al. 1966; Sequeiros .1974) should be treated with caution as these ammonites are
reported from condemsed sequences ini ‘which the fauna is often of the mixzed itype,
Sometimes (cf. Segueiros 1974) from the same bed there are reported forms cha-
racterized by wider stratigraphic range (including Idoceras), known also from the
Idoceras planula Zone.
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base of the Perisphinctes parandieri Subzone of the Gregoryceras trans-
wversarium Zone (cf. Wright 1972). In the Submediterranean areas it was
drawn at the base of the Idoceras planula Zone (cf. Zeiss 1966), the base
.of Perisphinctes parandieri Subzone of the Gregoryceras transversarium
Zone (cf. Enay 1966; Enay, Tintant & Cariou 1971), the base of Perisphinc-
tes bifurcatus Zone (cf. Mouterde, Enay & al. 1971) or the base of Epi-
peltoceras bimammatum Zone (cf. Kutek, Matyja & Wierzbowski 1973).
It should be added that some of these propositions cannot be consequently
applied in both the zonal schemes because of differences in ammonite
fsunas. For example, the lower boundary of the English Perisphinctes
cautisnigrae Zone cannot be accurately traced in the Submediterranean
zonal scheme (Brochwicz-Lewinski 1974), similarly as the lower boundary
.of the Submediterranean Idoceras planula Zone in the English zonal sche-
me. The most distinct faunistic boundary of those proposed for the Sub-
‘mediterranean zonal scheme, is that from the base of the Epipeltoceras
bimammatum Zone. It is characterized by the first appearance of several
new ammonite genera and subgenera: Epipeltoceras, Microbiplices, Ring-
steadid, and probably also Orthosphinctes, Progeronia, as well as by the
extinction of Perisphinctes (subgenera Perisphinctes, Ampthillia, Dicho-
tomoceras). Close to that boundary there are also marked some.changes
in Aspidoceratidae: the genus Clambites appears below that boundary
.and Physodoceras — somewhat above it. Thus the boundary corresponds
- to changes concerning various group of ammonites and it presumably may
be also traced in other, extra-Submediterranean Tethyan regions. This
‘boundary may be also traced in the English zonal scheme as the base of
the Submediterranean Epipeltoceras bimammatum Zone presumably co-
incides with the base of the English Ringsteadia pseudocordata Zone (cf.
Wierzbowski 1970; Kutek, Matyja & Wierzbowski 1973; Wright 1973).
Therefore it is accepted here as the Middle/Upper Oxfordian boundary
{(Table 3).

CHRONOSTRATIGRAPHY OF THE OXFORDIAN OF WESTERN CUBA

The older ammonite assemblage (Table 2) was found in the Zacarias
‘Member and the Jagua Vieja Member, Jagua Fm. in the Sierra de los
‘Organos, and in the Francisco Fm. (except for uppermost part) in the
Sierra del Rosario?. The faunal list from the Sierra de los Organos com-
prises representatives of the genera Vinalesphinctes (subgenera Vinales-
phinctes, Subvinalesphinctes subgen. n., and Roigites subgen. n.), Peris-
phinctes (subgenera Cubasphinctes and Antilloceras subgen. n.), Discos-

7 Also poorly preserved ammonites recently found in the uppermost part of
the San Cayetano Fm. in the Sierra del Rosario (Myczyfiski & Pszczétkowski 1976)
appear to be close to some species of Perisphinctes from that faunal assemblage.
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sphinctes, Euaspidoceras, Ochetoceras, Cubaochetoceras and Glochiceras
(subgenus Glochiceras). The ammonite fauna from the Sierra del Rosario
is less known; there were found: Vinalesphinctes (Vinalesphinctes and
Roigites), Perisphinctes (Antilloceras), Cubaochetoceras and Glochiceras
(Glochiceras). The ammonite faunas are similar, indicating that these
strata of the Jagua Formation and the Francisco Formation may be con-
termporaneous (cf. Table 1).

The differentiation of ammonite fauna may be traced mainly in the
strata of the Jagua Fm. on account of a more complete faunal record.
The changes inelude the increase in number of Oppeliidae (genera Ocheto-
_ceras and Cubaochetoceras) and Glochiceras from the Zacarias Member

to the Jagua Vieja Member as well as a marked increase in number of

Vinalesphinctes at the expense of other Perisphinctidae in the uppermost
part of the Jagua Vieja Member. The latter phenomenon was also noted
in the upper, the most fossiliferous part of the Francisco Fm. (c¢f. Table
- 2, Text-fig. 4). The changes appear to be primarily quantitative in charac-
ter as all the genera and subgenera found in the younger beds are also
known from the older beds of the Jagua Fm. Eventual changes concern-
ing the stratigraphic range of particular species cannot be unequivocally
proved as the ammonites derived from the lower part of the Jagua Fm.
(Zacarias Member) are insufficiently preserved for reliable specific identi-
fication; the ammonites from the lower part of the Francisco Fm. are
not numerous; and some differences in the dlstmbutlon of the species in
particular localities may result from failure in collecting. It seems that
a large number of the species may occur. throughout the whole discuss-
ed interval of the Jagua Formatlon and the Francisco Formation (cf.
Table 2).

. The Table 2 shows the list of ammonites recorded by the present
author from the discussed strata of the Jagua Fm. and the Francisco Fm.
Some ammonites previously reported from the Jagua Vieja Member but
not encountered in the collections studied by the present author were
omitted in the list; this is the case of: Vinalesphinctes (Vinq.lesphinctes)
subniger Chud. & Fur., V. (Subvinalesphinctes) bermudezi (Chud. & Fur.), .
V. (Subvinalesphinctes) grossicostatus (S. R.), Perisphinctes (Cubasphinc-
tes) vignalensis-S. R., P. (Cubasphinctes) albeari ampliumbilicatus Chud.
& Fur., P. (?Cubdsphinctes) “vignalensis subquadratus” Chud. & Fur,
P. anconensis S. R., Discosphinctes subguanensis (Ark.), D. pichardoi
(Chud. & Fur.), Ochetoceras subvignalense (Chud. & Fur.), Cubaocheto-
ceras diversicostatum Chud. & Fur.

It follows that the ammonite assemblage known from the Zacarias
Member and the Jagua Vieja Member, Jagua Fm,, and from the Francisco
Fm. (except for its uppermost part) is fairly uniform. The lower boundary
of that assemblage is defined by the appearance of the ammonite fauna
in the profile and it is without any wider chronostratigraphic importance.

2
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The upper boundary is at the same time the lower bouridary of the sue-
cessive ammonite assemblage (cf. Myczynski 1976, Kutek & al. 1976); it
passes at the base of upper part of the Jagua Fm. (Pimienta Member) in
the Sierra de los Organos and within the upper part of the Francisco Fm.
in the Sierra del Rosario. This boundary may be partly determined by
ecological factors, but the extinction of all the Perisphinctidae occurring
below may result from an evolutionary crisis in that group. The appear-
ance of a new genus Cubaspidoceras Myczynski, 1976, at that boundary is
undoubtedly of a wide chronostratigraphic importance as that genus seems
to be a derivative of some earlier Euaspidoceras.

"The ammonite assemblage d1scussed 'here represents the classical, previously .
the only assemblage of Oxfordian ammonites known from Cuba. The ammonites
were previously known only from calcarecus concretions (“Quesos”) from the Jagua
Fm. (Jagua Vieja Member as interpreted here) of the Sierra de los Organos, but
recently similar ammonites were found in the lower part of the Jagua Fm. (Zacarias
Member) as well as the Francisco Fm, from the Sierra del Rosario (cf. Pszczétkow-
ski 1970; Nuez 1972, 1974; Myczyfiski & Pszczétkowski 1975; Wierzbowski 1875); ho-
wever, up to the present the latter ammonites were not studied in detail 8. It should
be mentioned that this is the oldest ammonite assemblage known from Cuba, Ir-
formation about the occurrence of an older, Bajocian-Callovian fauna (ef. O’Connell
& Brown 1922) was given without any evidence and it was presumably based on
invalid paleontological identifications (Arkell 1956).

The studies on ammonites of the Jagua Fm, exoellen'ﬂly preserved in the
calcareous concretions, have a long tradition. The fauna in question was studied for
the first time by C. de la Torre (1810), who erroneously compared it with Kimmer-
idgian fauna of MexXxico (¢f. O'Connell 1920). Sanchez Roig (1920) believed that am-~-
monite fauna from the same beds of the Vifiales area was of Upper Oxfordian, Kim-
meridgian and Upper Portlandian age; however, the latter two stages were identifi-
ed on the basis of erroneous determinations given in that paper: Ataxioceras, Ne-
_brodites, Idoceras, Simbirskites, Kossmatia, Berriasella. O'Connell (1920) noted that
a large amount of ammonites considered by Sénchez Roig (1820) as Kimmeridgian
actually were of Late Oxfordian age. However, subsequently she also indicated the:
presence of the Liower Kimmeridgian (O’Connell 1922) or even the Portlandiamn (O -
nell & Brown 1922). The Kimmeridgian was to be evidenced by the ammonites of
the genus Ataxioceras and some Ochetoceras, and the Portlandian — by the genera
Simbirskites and Kossmatia (as reported by Sénchez Roig, 1920). Burckhardt (1930,
pp. 61—62) questioned several previous identifications and especially such generic
identifications as Idoceras, Nebrodites, Simbirskites, Kossmatia and Berriasella; and
he interpreted the ammonites from the Vifiales area as indicative of the Upper
Oxfordian (Epipeltoceras bimammatum Zone) and Lower Kimmeridgian (A. poly-

® The recent paper of Nuez (1974) gives fllustrations and descriptions of over
20 ammonites from the Zacarfas Member, However, the identifications appear to be
debatable; Ochetoceras sp. (op. cit., Pl 1, Figs 1—2) may represent Cubaochetoceras
as its ventral side is poorly preserved; Pe'risphinctes sp. (op. cit.,, Pl. 1, Figs 3—4)
seems to bear a lappet and may belong to Antilloceras subgen. n.; P, (? Arisphinctes)
spp. (op. cit., PL 2, Figs 1—4; Pl. 3, Figs 1—4), P, (?Dichotomosphinctes) spp. fop. cit.,
Pl 3, Figs 5—6; Pl, 4, Figs 1-3, 5) and P. (?Discosphincies) spp. (op. cit., Pl 4, Figs 4,.
6) represent a hardly identifiable fragments of Perisphinctidae; P. (?Dichotomosphin-
ctes) sp. (op. cit., Pl. 5, Fig. 3) and P. (Discosphinctes) of. amtillarum (op. cit., Pl 5,
Fig. 2) presumafbly !belong 1o the genus Pe'rwphmctes but their subgeneric aﬁ'am’cy is
difficult 1o be established uneguivocally.
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plocum Zone). Spath (1931, pp. 400, 424, 449, 592) distinguished a new genus Vina-
lesphinctes and assigned some Cuban .ammonites to the genera Prososphinctes,
?Biplices (= Orthosphinctes), Ataxioceras and Euaspidoceras. Important mew stra-
tigraphic data were supplied by the studies carried out on the ammonite fauna of
Cuba by Jaworski (1940). He assigned the ammonites to the following genera and
subgenera: Oppelia, Glochiceras, Ochetoceras, Neoprionoceras, Planites (ie., Ortho-
sphinctes), Discosphinctes, Dichotomosphinctes, Vinalesphinctes and Peltoceras, and
assumed Middle and Upper Oxfordian age (G. transversarium and E. bimammatum
age) of the assemblage. This point of view was also held by Imilay (1842, 1952) who,
however, did not exclude the possibility of the occurrence of the Lower Kimmerid-
gian. Sanchez Roig (1951) described a large assemblage of ammonites derived from
calcareous concretions ¢of the Jagua Fm., assuming that it comprises Oxfordian and
Kimmeridgian (Ataxioceras and Virgatosphinctes) elements. According to Arkell {1056)"
_ the latter forms were misidentified and they actually represent the subgenera Pe-
risphinctes and Arisphinctes of the genus Perisphinctes and the whole assembiage
is typical of the Epipeltoceras bimammatum Zone of the Upper Oxfordian. This
point of view was accepted by Judoley & Furrazola-Bermudez (1968), the authors-
of a large monograph, who assigned all the available ammonites from the Jagua Fm.
(Jagua Vieja Member) to the following gemera and subgenera: Ochetoceras, Cuba-
ochetoceras, Orthosphinctes, Arisphinctes, Cubasphinctes, Dichotomosphinctes, ?Am-
pthillia, Discosphinctes, Decipia, Vinalesphinctes and Euaspidoceras. Similar opinion
concerning the age of these strata was also expressed by the present author in a
preliminary report (Wierzbowski 1975); however, the presence of Decipia, Arisphinc--
tes and Ampthillia in the Jagua Fm. was questioned there. The studies recently
carried out have shown that a large part of the previous identifications should be
revised. In relation to the last paleontological study (cf. Judoley & Furrazola-Bermi-
dez 1968) the essential changes at the genus-group are as follows:

The subgenus Cubasphinctes Chud. & Fur., of the genus Perisphinctes com-
prises the type species as well as the ammionites previously misidentified as Arisp-
hinctes and Orthosphinctes. The subgenus Antilloceras subgen. m. of the same genus
comprises a large part of Cuban “Dichotomosphinctes” as well as some “Discosphinc-
tes”. The representatives of the subgenera Arisphinctes, Dichotomosphinctes and
Orthosphinctes are not known from Cuba.

The range of the genus Vinalesphinctes is extended by the introduction of two
new subgenera Subvinalesphinctes and Roigites; Subvinalesphinctes comprises forms
described as Decipia, ?Ampthillia, «Perisphinctes” bermudezi Chud. & Fur, and
?Vinalesphinctes grossicostatus ¢S. R.) by Judoley & Furrazola-Bermidez (1968);
_Roigites comprises some new species as well as some Cuban “Dichotomosphinctes”.
and “Prososphinctes” subconsociatus Spath. N

The presence of the genera Cubaochetoceras and Ochetoceras is confirmed but
the boundary between the two genera is delineated in a different way.

Several data should be taken into account in defining the age of the
strata yielding this ammonite assemblage: '

(i) The ammonite assemblage does not comprise the representatives
of Perisphinctes (K'ranaosphinctes).'The subgenus Kranaosphinctes is cha-
racterized by a vast distribution in the Tethyan areas, being known from
Submediterranean Europe, Madagascar (Collignon 1959), India (e.g. Spath
1931), Japan (e.g. Sato 1962), Philippines (e.g. Andal & al. 1968), Indonesia
(Boehm 1907) and South America (Stipanicic 1951, 1966). In Europe, the
ammonites of that subgenus are known from the early Middle Oxfordian
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— the Perisphinetes plicatilis Zone, becoming very scarce in the uppermost
part of this zone, i.e., in the upper part of Perisphinctes antecedens Sub-
zone (cf. Callomon 1960, Enay 1966, Behmel 1970, Brochwicz-Lewinski
1974). In other regions the ammonites may also occur in the Lower Oxfo-
rdian as it is indicated by their occurrence with Parawedekindia and/or
Peltoceratoides in Japan (cf. Sato 1962), Philippines (cf. Andal & al. 1968)
and Indonesia (cf. Boehm 1907). The Cuban fauna does not comprise any-
Lower Oxfordian Peltoceratinae such as Peltoceratoides, Parawedekindia
and Peltomorphites characterized by vast geographic distribution and
known also from South America: (Burckhardt 1903; Stipanicic 1951, 1966;
Stipanicic & Rodrigo 1970). The record of Peltoceras (?Peltoceratoides)
sp. indet. by Jaworski (1940, pp. 129—130) from Cuba is disputable as
the specimen was never figured and was poorly preserved. It should be
also mentioned that Lower Oxfordian Cardiocertinae, unknown from Cu-
ba, are fairly numerous in North America (Alaska, Western Canada, Wes-
tern Interior of the USA, Idaho) and single individuals of some species
including Quenstedioceras mariae were reported from South America
(Klohn 1960, fide Stipanicic 1966). It would follow that the Oxfordian
ammonite assemblage from Cuba is younger than the Lower Oxfordian
and early Middle Oxfordian (the Perisphinctes plicatilis Zone with the
possible exception of its uppermost part).

(ii) Directly above this ammonite assemblage in Cuba there appear
ammonites of the genus Mirosphinctes, being accompanied by Euaspido-
ceras as well as Cubaspidoceras, the occurrence of which ammonites sug-
gests the uppermost Middle Oxfordian, Perisphinctes bifurcatus Zone (cf.
Myczynski 1976, Kutek & al. 1976).

(iii) The further conclusions are drawn from the analysis of the
whole ammonite assemblage and from the comparisons. In the strata studi-
ed in Cuba the genus Ochetoceras is accompanied by numerous Cuba-
ochetoceras. The latter may be compared with tricarinate European ge-
nera or subgenera: Neoprionoceras, Canaliculites and Fehlmannites. In
Europe the occurrence of these ammonites and Ochetoceras was found
in the Middle Oxfordian from the uppermost part of the Perisphinctes
plicatilis Zone (upper part of P. antecedens Subzone) up to the Perisphinc-
. tes bifurcatus Zone; very few tricarinate forms accompany the genus

Ochetoceras in the lowermost Upper Oxfordian (Enay 1962, Brochwicz-
-Lewinski 1974). Cuban Discosphinctes may be compared with European
Subdiscosphinctes known from the P. antecedens Subzone of the P. pli-
catilis Zone to the P. bifurcatus Zone of the Middle Oxfordian of Europe
(Brochwicz-Lewinski 1975). Cuban subgenus Cubasphincies of the genus
Perisphinctes may be compared with European Platysphinctes. The latter
previously known from the lowermost Middle Oxfordian (Tintant 1961,
Enay 1966), was subsequently recorded (Malinowska 1970) from the beds
yielding the fauna of the uppermost Middle Oxfordian (Perisphinctes bi-
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furcatus Zone) and/or lowermost Upper Oxfordian (lower part of the E.
bimammatum Zone). To the genus- Vinalesphinctes there may be probably
assigned two South American species recently described as ?Decipia des-
ertorum (Stehn) and ?Decipia gottschei (Stein.) by Hillebrandt (1970).
These ammonites were found -above Gregoryceras cf. - transversarium
(Quen.) and below or along with early representative of the genus Idoceras
{cf.. Hillebrandt 1970). It should be mentioned here that forms close to
the genus Idoceras are known already.from the Epipeltoceras bimammatum
. Zone of the Upper Oxfordian (Enay 1966, Pl. 40, Fig. Ta—c; Karvé-Cor-
vinius-1966, Pl 23, Fig. 2a—b) and possibly from the uppermost Middle
Oxfordian (R. Enay, pers. inf.). Other genera known from Cuba (Euaspi-
doceras and Glochiceras) are characterized by wider stratigraphic range;
tut, nevertheless, Euaspidoceras is not known higher than the E. bimam-
matum Zone in Europe, becoming scarce above the Euaspidoceras hyp-
selum Subzone (cf. Dorn 1931; Enay '1966; Enay, Tintant & Cariou 1971;
Behmel 1970). The information on the occurrence of that genus in the
latest Upper Oxfordian (cf. Schmidt-Kaler 1962, Schuler 1965) was based
on erroneous interpretation of some species nowadays assigned to the
genera Paraespidoceras or Epaspidoceras (cf. Zeiss 1962, Schairer 1968,
Sequeiros 1974). Cuban Glochiceras are close to European species G. sub-
clausum (Opp.) and G. tectum Zieg., known from the Middle and Upper .
Ozxfordian (Ziegler 1958, 1971a). ' .
1t follows that the strata yielding this ammonite fauna, the lower
and middle parts of the Jagua Fm. (Zacarias Member and Jagua Vieja
Member) from the Sierra de los Organos and the Francisco Fm. (except
for uppermost part) from the Sierra del Rosario, may be assigned to the
Middle Oxfordian. The strata may correspond to the uppermost part of
the Perisphinctes plicatilis Zone (upper part of the P. antecedens Sub-
zone), Gregoryceras transversarium Zone and Perisphinctes bifurcatus Zo-
ne in the Submediterranean zonal scheme (cf. Table 3). However, it may
be doubted whether the strata represent the whole chronostratigraphic
interval. They may represent only a part of it, viz. a part of the Grego-
ryceras transversarium Zone, and possibly a part of the Perisphinctes bi-
furcatus Zone. These datings settle definitely the question of the age of
the Azlcar = Pan unit. This unit is nowadays interpreted as a member
of the Jagua Fm., representing a facies equivalent of the Zacarias Member
(cf. Table 1). These two members occupy similar positions in the litho-
stratigraphic profile and seem to be of similar age. Thus the Aztcar =
= Pan Member belongs to the Middle Oxfordian, similarly as the Zacarias
Member. It should be mentioned that the former was hitherto assigned
to the Callovian, taking into account the record of some foraminifer of
the genus Conicospirillina, typical for the Callovian according to M. Fur-
rer (cf. Hatten 1957, 1967; J udoley & Furrazola-Bermiidez 1968; Khudoley
& Meyerhoff 1971; Meyerhoff & Hatten 1974). However, this foraminifer
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_represents the species Conicospirillina basiliensis Mohler (cf. Seiglie 1961),
known from the Oxfordian (Mohler 1938, Groiss 1970). - -~ -~
The deposits of the San Cayetano Fm. occur directly beneath those
of the Jagua Fm. in the Sierra de los Organos and the Francisco Fm. in
‘the Sierra del Rosario, with a sedimentary continuity (cf. Table 1); hence,
‘it could be assumed that the former partly belong to the Oxfordian and
the upper boundary of the San Cayetano Frm. is roughly isochronous in
“both mountain ranges. In the time when this paper was being written this
assumption was unexpectedly corifirmed by the finding of several Oxfor-
dian perisphinctids’ (including a form close to P.-plicatiloides O’Connell)
in the uppermost part of the San Cayetano Fm. in‘the Sierra del Rosario
(Myczynski & Pszczélkowski 1976). It should be added that hitherto there
*were reported from the: San Cayetano Fm, only some- pelecypods, such as
“P'rigonia (Vatigonia), and plant remains (Phlebopteris cubensis Vachr.);
"these fossils have been considered as typical of the Middle and possibly
Lower Jurassic (e.g. Krémmelbein 1956; A. Torre 1960; Furrazola-Bermi-
-dez & al. 1964; Judoley & Furrazola-Bermudez 1968, 1971; ‘Khudoley &
Meyerhoff 1971). Thus it may be assumed that the lower boundary of the
Oxfordian passes throtgh the San Cayetano Fm. - R
The younger amimonite assemblage was recently found (Myczyrski

1976, Kutek & al. 1976) in the upper part of the Jagua Fin. (Pimienta
- Member) in the Sierra de los Organos and the ‘uppermost part of the
‘Francisco Fm. and basal sirata of the Artemisa Fm. in-the Sierra del Ro-
sario (Table 1). The stratigraphic problems related to that fauna are
discussed in detail in the above papers and only a brief comment is here
given. - S
" The ammonite fauna found in these strata comprises indeterminable
Qchetoceraﬁnae as well as ‘Glochiceras, Mirosphinctes, Cubaspidoceras
'Myczyhski, 1976, and Euaspidoceras. The latter genus was found only in
"fhe lower part of these strata (uppermost part of the Francisco Fmi. and
the lower part of the Pimienta Member of the Jagua Fm). The ammonites
“of the genus Cubaspidoceras are very close to some European representa-
' tives of the genus Clambites (as e.g. C. schwabi (Opp.), cf. Oppel 1863, PL. 63,
‘Fig. 4a, b) and “Neaspidoceras” tietzei Neum., known from the uppermost
"Middle Oxfordian (Perisphinctes bifurcatus Zone) and ‘Jowermost Upper
“Oxfordian (Kutek & al. 1976). The genus Mirosphinctes is known to occur
“tf the Lower and Middle Oxfordian, up to the upper boundary of the
‘Perisphinctes bifurcatus Zone in Europe; with debatable exception of Por-
tugal, where is believed to be known also from- somewhat younger strata
(Choffat 1893, Ruget-Perrot 1961, Franca & al. 1964). Thus it may be sug-
gested that the lower part of the Pimienta Member-of the Jagua Fm. and
" the uppermost part of ‘the Francisco Fm,, characterized by the occurrence
-of Cubaspidoceras, Euaspidocéras and Mirosphinctes are of latest Middle
‘Oxfordian (P. bifurcatus) age (cf. Myczyfiski 1976, Kutek & al. 1976). The
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upper part of the Pimienta Member in the.Sierra.de los Organos and the
Jbasal strata of the Artemisa Fm. in the Sierra del Rosario characterized
by .occurrence of Mirosphinctes and Cubaspidoceras are - of more -dispu-
table age; the lack of Euaspidoceras may even suggests Upper Oxfordian
age of these strata. In such a case it should be assumed that Mirosphinctes
in Cuba. ranges up somewhat higher. than in the majority of European
profiles. '

The upper boundary of the Oxfordian in Cuba cannot be precisely
recognized. The Kimmeridgian fauna is still unknown. The Tithonian am-
monites were found in the lower part of the Artemisa Fm. in the Sierra
del Rosario. (cf. Imlay 1942); the lowermost Tithonian is evidenced. in the
Sierra de los Organos by Mazapilites found in the Guasasa Fm., direetly
above massive. “Vifiales Limestones” of the San Vicente. . Member: (Housa
& Nuez 1972, Housa 1974). Thus the. Kimmeridgian - comprises .a- part :of
strata-of the Artemisa Fm. and a major part of unbedded “Vifales Lime-
stones”, while the Qxfordian/Kimmeridgian boundary-most probably pas-
Ses through the lowermost parts of the two lithological units (Table- 1).

REMARKS ON THE OXFORDIAN STRATIGRAPHY OF THE AMERICAS
{EXCLUDING BOREAL REGIONS)

Outside Cuba, the Oxfordian strata with ammonite records are re-
ported from Mexico, the United States; as ‘well as from Chile, Argentina
and Peru. '

In Mexico the Oxfordian ammonite fauna is known from the La
Gloria Fm. of the eastern-Durango, and- primarily from San Pedr del
Gallo area (Burckhardt 1912, Pi. 1-7; ‘Imlay -1939, Pl. 5, Fig. 8; Pl 6,
‘Fig. 1, PL 7, Figs 1, 7; PL 8, Figs 1—2; and Imnlay 1945, p. 258); where
Burckhardt (1912, 1930) ‘distinguished two ammonite assemblages..

The' older assemblage. occurs..in' ‘the “Perisphinctes  Beds” and
-comprises mainly numerous. representatives of the - geniis Perisphinctes
recently . assigned :to -its subgenus. Dichotomosphinctes (cf. -Arkeli. 1956;
dinlay 1961, 1965); some. of which. may, however, represent the subgenus
Cubasphinctes (e.g..P. durangensis. Burck.).:The :form desaribed ag “P. cf.
Tota Sinz.” by Burekhardt.(1912) presumably belongs to the Cuban species
B '_(An_till'qcems)--pl_icat;i_loigles:- O’Con, - The majority of. the -perisphinctids
present here differs from. the Cuban species hitherto known. These strata
from Mexico. have also yielded_.some forms of Taramelliceras, Creniceras
and presumably of the genus Amoeboceras (cf. Burckhardt 1930, .p. 66).
This Mexican assemblage was usually dated to the Middle Oxfordian (cf.
Burckhardt 1930, Imlay 1961), and more precisely to the Gregoryceras
transversarium Zone. This appears to be evidenced by .the record.of the
genus Amoeboceras, never found lower than the G. transversarium Zone,
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P. parandieri Subzone in Submediterranean Europe (Enay .1966; Enay,
Tintant & Cariou 1971; Mouterde, Enay & al. 1971). It seems that this
Mexican assemblage is just older than the older ammonite assemblage
from the Oxfordian of Cuba or they slightly overlap. -

The younger assemblage from “Ochetoceras Beds” comprises: Cuba-
ochetoceras mexicanum (Burck.), C. pedroanum (Burck.), C. aff. burck-
hardti (O’'Connell) and various Discosphinctes (cf. Burckhardt 1912, Pl 1,
Figs 1-17; Pl. 5, Figs 5, 8—9; Pl. 7, Figs 4—14), including some probably
close to the species D. carribeanus (Jaw.); as well as Taramelliceras and
Euaspidoceras. The majority of these ammonites are known from the ol-
der ammonite assemblage of Cuba (cf. Table 2). Thus-it seems that these
faunas from Mexico and Cuba may be contemporaneous. This indicates
that “Ochetoceras Beds” of Mexico may correspond to the G. transversa-
rium Zone and/or P. bifurcatus Zone of the Middle Oxfordian. The strata
from Mexico were previously ascribed to the E. bimammatum Zone of
the Upper Oxfordian (e.g. Burckhardt 1930, Arkell 1956, Imlay 1961)
which seems to be in contradiction with the commonness of tricarinate
Cubaachetoceras, the European equivalents of which become rare in strata
younger than Middle Ox{fordian.

The Oxfordian fauna comparable with the younger assemblage from
Cuba is not known up to the present from Mexico. Some younger strata
from the latter region yielded Lower Kimmeridgian fauna (Burckhardt
1906, 1912; Imlay 1939) comprising the representatives of Aspidoceras, Su-
tne'rza, Idoce'ras, Nebrodites and Streblites.

_ In the southern part of the United States, in Gulf Coast region, the
Oxfordian ammonites were found in core material from the Smackover
Formation (Imlay 1945, P1. 41, Figs 7—14; cf. also Imlay 1971). The ammo-
nites are poorly preserved and specifically unidentifiable; the generic sta-
tus of some of them is also questionable. According to Imlay (1945, 1971)
they belong to the genera Ochetoceras, Euaspidoceras, Discosphinctes and
Perisphinctes (Dichotomosphinctes), and they appear similar to those
known from the Oxfordian of Mexico and Cuba. Thus it may be assumed
that they are of Middle Oxfordian age. The ammonites of possibly similar
age were described as Discosphinctes and Perisphinctes (Dichotomosphinc~
tes) from the Mariposa Formation and the Monte de Oro Formation of
California, and the Galice Formation of south-western Oregon (Imlay 1961,
Pl 3, Figs 1—10; Pl. 4, Figs 2, 4, 7-8). They appear somewhat similar to

_some species described from the Middle Oxfordian deposits of Mexico,
especially to Perisphinctes elisabethaeformis Burck., P. wartaeformis
Burck., P. durangensis Burck., as well as to Cuban-Mexican 5pecies Dis-
cosphinctes carribeanus (Jaw.) (cf. Imlay 1961). An older ammonite fauna,
of early Oxfordian age, is known from the western Idaho (Imlay 1964,
Pl. 2, Figs 1—5); however, similarly as those from the Western Interior of
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the United States, western Canada and .Alasca, it éompri'ses Boreal am-
monites of the genus Cardioceras. _
There is no paleontological record of the Upper Oxfordian, as in-
terpreted here, from the southern. parts -of the United States. In turn,
there are known several Lower Kimmeridgian ammonites from these
- regions: These reported from Louisiana and western Texas are very close
-to Lower Kimmeridgian ammonites from Mexico (e.g. Arkell 1956, Imlay
1971); however, from California are also known Boreal ammonites of Kim-
meridgian age — Amoeboceras (Amoebites) (cf. Imlay 1961, PI..2, Figs
24-28).
Ammonites of Oxfordian age aré known from Chile’ (especially the
areas of Caracoles and Cordillera Domeyko), Argentina (Neuquén and
Mendoza provinces) and southern Perui, The fauna is primarily known from
the strata corresponding to the La Manga Formation in Argentina and
resting below the “Main gypsum” (“Yeso principal”; Auquilco ‘Formation
from Argentina). From various sections of the Oxfordian deposits in Ar-
gentina there were reported the Lower Oxfordian ammonites (Sti-
panicic 1951, 1966; Stipanicic & Rodrigo 1970) such as: Peltoceratoides,
Parawedekindia, Peltomorphites; 'Prosoéph'inctes.. In Chile (Klohn 1960,
fide Stipanicic 1966) there was found Quenstedtoceras cf. marige (d’Orb.),
indicative of the earliest Lower Oxfordian. The Middle Oxfordian am-
monite fauna is rich and highly differentiated but, unfortunately, still
poorly known and shown on few photographs. From the La Manga (Men-
doza, Argentina) section there were reported (Stipanicic 1951, P1. 1 ; Pl 2,
Fig. 2; PL. 3, Fig. 2) Perisphinctes (Kranaosphinctes) and P. (Arisphinctes)
indicative of the early Middle Oxfordian (P. plicatilis Zone); and from
the Caracoles area, Chile (Leanza 1947, Pl. 1, Figs 1-5) — ammonites of
the genera Ochetoceras, Euaspidoceras and Perisphinctes. The perisphin-
‘ctids from the latter region were assigned to the subgenus Arisphinctes
but this assignation is disputable because of their poor preservation. This
assemblage may be of Middle Oxfordian age and it is probably younger
than the early Middle Oxfordian as the genus Ochetoceras recorded here
does not appear below the upper part of the Plicatilis Zone in Europe
(Brochwicz-Lewinski 1974). From Cordillera Domeyko of Chile there are
known (Hillebrandt 1970) the strata of Gregbryceras transversarium Zone
yielding: Gregoryceras toucasianum (d'Orb.), G. cf. transversarium (Qu.),
Ochetoceras, Mirosphinctes and Euaspidoceras, accompanied by Perisp-
hinctes andius Stein., P. boehmi Stein. and P. gleimi Stein., hitherto re-
presented by rather incomplete material (cf. Steinmann 1881, PL. 9, Figs 1,
3-5) and thus of disputable systematic position. From the same region
there is known a younger faunal assemblage (Hillebrandt 1970) found
somewhat below and at the base of “Main gypsum”. It comprises the re-
" presentatives of the genera Ochetoceras, Cubaochetoceras (“Campylites™
cf. mexicanus Burckh.), Euaspidoceras, Discosphinctes, Vinalesphinctes
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(“Perisphinctes” gottschei Stein., cf. Steinmann 1881, Pl.-9, Fig. 2; “Peris-
phinctes” desertorum Stehn, cf. Stehn 1923, PL 5, Fig. 3; cf. also remarks
given in description of the genus Vinalesphinctes here); there was also
recorded an early form of Idoceras. The species Perisphinctes cubanensis
0O’Con. was reported from northern Chile-and southern Peru (Cecioni 1961,
fide Stipanicic 1966; cf. also Szekely 1971) directly below “Main gypsum”.
The faunal assemblage recorded at the base of the “Main gypsum”
is very close to the older Oxfordian assemblage from Cuba (cf. Table 2).
Thus it may be indicative of the late Middle Oxfordian (the Gregoryceras
transversarium Zone and/or Perisphinctes bifurcatus Zone), but possibly
also of the earliest Upper ‘Oxfordian, which would be suggested by the
‘occurrence of the genus Idoceras. In that situation the previous dating of
all that assemblage to the Epipeltoceras bimammatum Zone of the Upper
.Oxfordian (Hillebrandt 1970; Cecioni 1961, fide Szekely 1971) appears to
be unsubstantiated. ) ; '

" Directly above the “Main gypsum”, in the Chacay nilehué and Ra-
hueco sections (Neugquén, Argentina) there were found: Streblites, Nebro-
dites, Idoceras, Aspidoceras and Euaspidoceras (Leanza. 1946, 1947, fide
Stipanicic 1966, 1969; Stipanicic & Rodrigo 1970). This fauna is typical
for the latest Oxfordian (Idoceras planula Zone) and the earliest Kimme-~
ridgian. However, the presence of the genus Euaspidoceras may indicate
also early Upper Oxfordian age.

PALEOBIOGEOGRAPHIC POSITION OF THE OXFORDIAN AMMONITES .
FROM CUBA

The evaluation of the paleobiogeographic relationships between the
ammonite faunas of Cuba and other parts of the Tethyan realm in a wider
.sense (Hallam 1971, Stevens .1971, Cariou 1973). appears to: be difficult.
The difficulties are primarily related to the insufficient knowledge of late
Middle Oxfordian and Upper Oxfordian .ammonite faunas.from .a large
part of Indopacific regions, Moreover, the.existing similarity of the ammo-
nite fauna of the Cuban Oxfordian to the well-known faunes from the
Mediterranean areas does not evidence the direct connegtions between thege
regions as some of these faunal elements may have much wider .geographic -
distribution.
The previous authors often emphasized the:separare pesiuon of the
Cuban region, taking into account the local occurrence of some ammonites
.such as Cubaochetoceras and . Vinalesphinctes. This was the premise for
.distinguishing a separate Cuban province (Cariou 19.73).'_Sqmetimes these
. genera were treated as Pacific elements of a possibly limifed distribution
(Imlay 1965); which seemed to be confirmed by undoubtful affinity of the
.younger, early Kimmeridgian faunas of the Americas (mostly Mexico)
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and other Pacific regions (Arkell 1956; Imlay 1965; Stevens 1965, 1967,
1971; Hallam 1971).

It should be stressed, however, that the ammonite faunas of Oxford-
ian age in Cuba do not differ distinctly from other contemporaneous faunas
-from the remaining parts of the: Americas, with the exception of the
Boreal regions. Some genera hitherto considered as Cuban endemic ele-
ments or not recorded outside Cuba are at present known also from Mexico
‘and/or South America (genera. Cubaochetoceras .and - Vinalesphinctes).
‘From the late Middle Oxfordjan deposits of Cuba; Mexico and South Ame-
rica there are recorded the same species:’ Cubaochetoceras mexicanum
(Burck.), C. pedroanum (Burck.), Discosphinctes carribeanus (Jaw.), Peri-
‘sphinctes (Cubasphinctes) cubanensis O’Con. The existing differences seem
to be primarily related to the failure in collecting as all the studied am- .
monite collections gathered outside Cuba are relatively poor. It follows
that the whole area of Central and South America should be treated as
biogeographically uniform.

In evaluation of possible biogeographic connections of that area with
the Indo-western-Pacific regions the following data should be taken into

“account: .

(1) Ammonites of the genus Mayaites have been mentioned from the
Lower and early Middle Oxfordian deposits of South Ameérica (Stipanicic
1966). The ammonites are typical of the Ethiopian province and Indo-wes-

_tern-Pacific regions. =~ . ' _
., (i) There is some evidence for the occurrence of some ammonites
.indicative of the late Middle Oxfordian of the Americas in the Indo-wes-
tern—Pacific regions. For example, the genus Viralesphinctes was reported
from Iraq (Sayyab 1971). Professor R. Enay kindly sent the present author
the photograph of .a -fragmentary ammonite, somewhat similar to some
- representatives of the genus Vinalesphinctes and obtained from the strata
of presumedly Perisphinctes bifurcatus age from -southern Turkey. Poorly
preserved, incomplete spe_c_irhens-possibly close to the genus Discosphinc-
tes are known from the Oxfordian deposits of Indonesia (cf. Hummel 1923,
Pl. 11, Fig. 7; Arkell 1956, p. 438) and India (Spath 1931). It should be
mentioned that the genus Discosphinctes was proposed on the basis of the
material from Ethiopian province. However, the relationship between those
ammonites of debatable age with Oxfordian ammonites from other regions
assigned to that genys is stilf unclear (cf. also remarks.on the genus Dis-
cosphinctes given here). Some ammonites from Japan: Perisphinctes ko-
chibei Yok. (cf. Yokoyama 1904, PI. 1, Fig. 5) as well as Ataxioceras kuri-
sakense Kob. & Fuk. (cf. Kobayashi & Fukada 1947, Pl..11, Figs 2—3; Sato’
. 1962, PL. 2, Figs 9—10; PL 8, Figs 4-5, 8-9, 12; Text-fig. 15) appear to ba
similar to Perisphinctes (Cubasphinctes). The former species. was found in
strata of disputable age; the occurrence of Ataxioceras kurisakense and
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disputable Euaspidoceras (cf. Sato 1962, P1. 10, Fig. 5) may eventually indi-
cate the Oxfordian age of yielding them strata.

The above discussion does not solve unequivocally the question of
the relationship between American and Indo-western-Pacific-regions dur-
ing the. Oxfordian, but it seems to be in. favour of that relationship.
Such interpretation agrees with some ideas of Stevens (1965, 1967, 1971),
according to whom the evolution of endemic Indo-Pacific elements during
the late Oxfordian and early Kimmeridgian resulted from isolation of
these areas from the Mediterranean Zone due to-tectonic movements af-
fecting the Balkan, Asia Minor and Middle East regions.

Any direct connections between the areas of the Americas and Medl-
terranean region, despite of the apparent similarity -of the faunas, are
more difficult to be accepted. During the Lower and early Middle Oxford-
jan some ammonite groups (as some Peltoceratinae, and Perisphinctinae
such as Kranaosphinctes) were distributed throughout. vast areas of the
Tethyan realm. Therefore, their presence in the Americas and Mediter-
ranean region cannot be accepted as an evidence for the direct marine
ronnection between these areas. The characteristic forms of the Mediter-
ranean late Middle Oxfordian and Upper Oxfordian, including Perisphinc-
tes (Dichotomoceras, Perisphinctes, Ampthillia), Orthosphinctes, Progero-
‘nia, Epipeltoceras, are not known from Cuba. The similarity between the
ammonite faunas of that age from Cuba (and other parts of the Americas)
and Mediterranean regions results from the occurrence of some more or less
close lineages (cf. remarks on the phylogeny here). However, similar de-
velopment of some of these ammonite groups also in other Tethyan regions
cannot be excluded. It seems that direct connection between the American
and Mediterranean regions could exist during the latest Oxfordian and
early Kimmeridgian as the Mexican species of Idoceras were recorded in

' Spain (Geyer in: Barthel & al. 1966; Behmel 1970). However, these data
should be verified as the identifications were not supplemented with any
evidence and some of the Mexican species reported from Spain are easy to
be mixed up with European species (Ziegler 1959b).

AMMONITE FAUNA

The preservation of the studied older Oxfordian ammonite fauna
from western Cuba is variable. The specimens from calcareous concretions
(“quesos”) and limestones of the Jagua Vieja Member of the Jagua For-
mation and the Francisco Formation are preserved excellently. They
always bear the shell and are fairly often complete, neither crushed
nor flattened; the specimens tectonically deformed or with body chamber
flattened are rather rare. When the shell is removed through preparation,
the sutures are usually well visible. :
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The ammonites derived_from shales and marls of the Zacarias Mem-
ber and the Jagua Vieja Member are much worse preserved. They are

from rock as the material is very brittle. The preservation of the speci-
mens is usually insufficient for specific or, sometimes, subgeneric or even
generic identification. It is possible, however, to note that the fauna is
generally close to that known from concretions (“quesos”) and limestones,

The material studied comprises about 400 specimens; a half of which was
derived from concretions and limestones, and the other half from shales and marls,
The specimens were wcollected Personally by the author, and by other, both

Havana, represents the bulk of the material studied. Specimens from this collec-
tion are denoted with numbers: 20002234, 2379—2413, 2424, 24312501, 2504—2506,
2512—-2515, 2604, 2670—2671, 2674, 2681, 2683, 2690, Additional specimens obtained in
the course of preparation were designated with the number of the “parent” Specimen
and with a subsequent letters added. Two other small collections of a total of 20

During his stay in Cuba, the present author analysed some older collections |
housed at the Instituto de Geologia y Paleontologia, Academia de Ciencias de Cuba,
in Havana. The largest collection (designated as J-F) and comprising specimens
1-127 (Oxfordian specimens numbered from 16—102 and 119—122), was illustrated
and described recently by Judoley & Furrazola-Bermiidey (1968). This collection
comprises some specimens gathered by Sanchez Roig (1820, 1951), Unfortunately,
neither the original mumbers nor labels of Sinchez Roig are usually preserved so
only the specimens figured by him can be identified.

Judoley & Furrazola-Bermudez {1968) identified the majority of the holotypes
of Sénchez Roig’s (1920, 1951) species; however, they sometimes interpreted them
in the way contradictory with the Rules of the ICZN. The discrepancies are shown
in the deseriptions of the species given below (cf. also A. Torre 1973).

Spath (1831) proposed several new species on the basis of specimens from the
collection of Sanchez Roig. However, the holotypes of these species were found
neither by the present author nor by Judoley & Furrazola-Bermudez, Professor
J. H. Callomon kindly informed the presemt author that according to the British
Museum (Natural History Museum), the specimens were borrowed by L. F. Spath
and subsequently returned to Cuba in 1832, ’

® Locations of faunistic localities of the Zacarias Member is given in des-
cription of that unit, The ammonites of the Jagua Vieja Member were derived from
the following localities: La Jutia (quadrangle 1:50 000 Consolacién del Sur, coor-
dinates 224 100 and 317 400), E] Hoyo de la Sierra (San Diego de log Baiios quadr-
angle, 243 650 and 317 000, 243 200 ang 317 000), E1 Hoyo de San Antonio (Consolacién
del Norte quadrangle, coordinates 227 550 and 320 650), Sierra de Guane (Guane
quadrangle, 186 050 and 268 000) and El Junco, San Carlos Valley (Sumidero qua-
drangle, 193200 and 290 200). The ammonites from the Francisco Formation were
found at Brujito locality (San Cristobaj quadrangle, 289300 and 331 000), Loma
Calabrote (San Cristobal quadrangle, 288120 ang 331 800) and Altos de San Fran-
cisco (San Cristobal quadrangle, 283 150 and 327 270). :
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The present author was not abie to study the other collections of the Oxford-
ian ammonites from Cuba, housed in the United States {e.g. collection of B. Brown,
partly elaborated by M. O'Connell, 1920, 1922) and Holland (collection of M. G.
Rutten, elaborated by E. Jawcrski, 1940), except for plaster casts of Vinolesphinc-
tes from the latter, kindly supplied by Professor R. Enay.

- " The following abbrevietions were used in descriptions of the species: D — diameter
inmm,Wh-—w!hm'(l_hedghntan%. Ud — dlameter of umubilicus in D%, Wb — whorl thickmness
in D%, b — whorl thickness in mm, h:b — wihorl helghtfthickness ratio, Ud/Wh — umbitical
dlameterjwhor] height Tatlo treated as wherl colling imdex (cotling involute whemn Ud/Wh <7 1;
evolute Ud/Wh > 1), D; — diameter at which there is onset of the fading of ribbing (Im.
the case of some Vinalesphinctes), NR — number of primary ribs per whorl, S/P — mecondary/
Jprimary ribs satio (calenilated for 5 primary ribs). The changes in number of ribs along
with shell size (rib curves) as well as the dependance of colling (Ud/Wh index) om shell
size are presemted on the graphs. The phragmocone/bedy chamber boundary, i? recogmized, .
is arrowed in the photos. ’

The material was analysed taking into account the phenomenon of sexual
dimorphism f(cf. Makowslki 1962; Callomon 1963, 1969)., Remarks on the dimorphism
in Perisphinctidae and Oppeliidae are given in the descriptions of particular genera
and subgenera. As a rule, macro- and microconchs were assigned to separate sub-
genera of the same genus when they markedly differ in ornamentation of outer
whorls. It should be added that such approach is widely accepied in the systematics
of the ammonites (c¢f. Callomon 1963, 1968), In some instances, when the assignation
of the groups of the corresponding micro- and macroconchs to a single genus would
be connected with a . far-going complications for the systematics and it would
require an analysis of the faunas from other regions, the existing systematics was
accepted, as in the genera Cubaochetoceras & Ochetoceras (M) and Glochiceras {m),
in such a case the corresponding dimorphic forms were put into the same family.

Family Perisphinctidae Steinmann, 1890
Genus VINALESPHINCTES Spath, 1931
(Type species: Vinalesphinctes roigi Spath, 1931)

Preliminary remarks. — The genus Vinalesphinctes with the type species V.
roigi Spath was established by Spath (1931) in his revision of Sénchez Roig’s (1920}
material from the Oxfordian of Cuba. Diagnoses of this genus were moreover given
or commented by Jaworski (1840, pp. 124—125), Arkell (1957, p. 1324) and Judoley &
Furrazola-Bermuidez (1968, p, 102). Some remarks were also given by Arkell (1839,
p. LXTV; and in: Jaworski 1940, pp, 12¢4—125) and by Sénchez Roig (1851, pp. 84—86).

The range of the genus Vinalesphinctes as hitherto interpreted coincides oaly
with the range of nominate subgenus presented in this paper. The two new subge-
nera — Subvinalesphinctes subgen, n. and Roigites subgen. n. — are proposed for
the forms of hitherto uncertain status and which affinity with Vinalesphinctes was
unclear. :

Diagnosis. — Macroconchs (subgenera Vinalesphinctes and Subvinalesphinctes subgen.
n,) large, with simple oblique peristome found in the case of the nominate subgenus, Micro-
canchs (Rodgites subgen. n.) small, having aperture with lappets, Body chamber about a
whorl long or somewhat shorter. Colling stromgly evolute or evolute; whorl section usually
ovate, sometimes circular, subquadrate, subrectangular or trapezoidal (Text-figs 7, 9). Inner
Whoﬂsmnammtedwémhﬁnghammmwneﬁbs,ammmmwhhsmnemmﬁeme and
intercalatory ribs. Outer whools of macroconchs dsplay decline of ribbing, particularly along
the venter, but Sometimes, also on the whorl mides (subgenus Vinalesphinctes). The last
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whorl of microconchs displays fading of sculpture on whorl sides or not. The ammonites of

this genus are characterized by crowding of ribs on inner whonls and, when the sculpture
may be traced up 4o the end of last whorl, the ribs become approximated close to the
peristome (Text-tigs 5—6, 8 and 10). Constrictions fairly numerous, usually strong and delineat-
ed by promimemt ribs. ’ * i .

Differences and affinities, — The above lsted features generally markedly
distinguish the represemtatives of the genus Vinalesphinctes from the remaining
Perisphinctidae. The extremal group of this genus — Subvinalesphinctes subgen. n.
—-.is somewhat similar to the genus Decipia Arkell, 1937; however, close phylogenetic
relation (based on geographic and morphological relations) of the subgenera Subvi-
nalesphinctes and Vinalesphinctes is comsidered here to be of primary importance
for the systematics. It should be noted that there is no such relation between the
- subgenus Vinaolesphinctes and typical representatives of the genus Decipia. '

Some strongly-ribbed representatives of Vinalesphinctes (e.g. Subvinalesphinc-
tes, or Roigites ex gr. R. catalinensis) appear similar in the trend of rib curve and,
partly, in ornamentation to some Cuban representatives of the genus Perisphinctes
(e.g. Cubasphinctes Chudoley & Furrazola-Bermiidez, 1968, or Antilloceras subgen.
n,) ornamented 'with not numerous strong ribs (¢f. Text-figs 8 and 12, and Text-
~figs 10B and 18—19, 21 respectively). The essential differences betiween these repre-
sentatives of ithe genera Vinalesphinctes and Perisphinctes are as follows:

(1) Vinalesphinctes is wsually characterized by smaller number of ribs pe: whorl
and iz generally more evolute; ’ . .

(il) In Vinalesphinctes ribs pass through the umbilical wail straight or with slight curve,
whereas in the discussed Perisphinectes with marked twist on the umbiiiea]l ‘waill;

(iid) Vinalesphinctes - (Subvinalesphinctes - subgen. m.) is characterized by decline of
sculpture on the venter of outer whorls, whereas the venter of Perisphinctes (Cubasphinctes)
is always ornamented. )

Remarks on dimorphism. — Inner whorls of the representatives of subgeners
Vinalesphinctes, Roigites, and possibly Subvinalesphinctes are very similar and
the differences are limited to outer whorls and tthe type of peristome., Despite of
postulated biological affinity between Vinalesphinctes (M) — Roigites {m) and pos-
sibly Subvinalesphinctes (M) — Roigites (m), the present author has decided to
describe particular dimormphic forms under separate subgeneric and specific names.
Such approach seems to be justified as there are marked differences in the appe-
arance of outer whorls of macro- and microconchs as well as that some species of
the genus Vinalesphinctes were distinguished for macroconchs with similar inner
whorls and presumably comparable with a single species of micrioconchs,

~ The macroconchs of the genus Vinalesphinctes may be divided into three
groups ‘of species: (1) the group Vinalesphinctes (Vinalesphinctes) roigi, characteriz-
ed by fairly rapid decline of sculpture on both the venter and sides of the outer
whorls (cf. Pl. 1, Figs 1—6), (2) the group Vinalesphinctes (Vinalesphinctes) niger,
characterized by gradual fading of sculpture starting from the venter and involv-
ing much later the whorl sides (cf. Pl 4, Figs 8—0; Pl 2, Fig.2), and (3) the subgenus
Subvinalesphinctes with decline of sculpture on the venter of the outer whorls only -
(cf. PL 2, Fig. 3). In turn, the two groups of microconchs may be distinguished: (1)
group Vinalesphinctes {Roigites) subconsociatus, characterized by fading of sculpture
on ithe lateral sides of the last whorl (cf. Pl 2, Figs 5-7), and (2) group Vinalesphinc-
tes (Roigites) catalinemsis, with sculpture persisting on the last whorl (cf. Pl 3, Figs
1-8). : :

The ventra]l side of the last whorl in subgenus Roigites (m) is always orna-
mented, being smooth at similar diameter in the subgenus Vinalesphinctes (M) or
displaying trend to'fading of sculpture in the subgenus Subvinalesphinctes (M);
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thus the simultaneous changes in ornamentation of whorl sides should be taken
into account in idemtification of dimorphic relationship of particular groups of
micro- and macroconch species, Early and almost complete decline of sculpture on
whorl sides, displayed by V. (Vinalesphinctes) roigi group (M), indicates the group
V. (Roigites) subconsociatus (m), characterized by fading of soulpture on whorl sides
of the last whorl, as its presumable dimorphic companion, In turn, the group V.
(Vinalesphinctes) niger (M) and possibly subgenus Subvinalesphinctes (M) may com-
prise dimorphic counterparts of microconchs of the group V. (Roigites) catalinensis,
as they all are characterized by persisting of the scuplture on whorl sides at com-
parable diameters. The macroconch species Vinalesphinctes (Vinalesphinctes) sagrai
Chud. & Fur. of the group V. (Vinalesphinctes) roigi seems to be an exception here,
as-it displays sculpture disappearing rather late on whorl sides and it may represent
the dimorphic counterpart of the microconch of the group V. (Roigites) catalinensis.

Taking into account the whorl section and number of ribs per whorls it is
sometimes possible fo distinguish pairs of dimorphic species. For example, in the
groups V. (Vinalesphinctes) roigi and V. (Roigites) subconsociatus such inferred pair
includes V. (Vinalesphinctes) roigi Spath (M) and V. (Roigites) subconsociatus (Spath).
(m). In the case of the group V. (Vinalesphinctes) niger, and possibly, V. (Subvina-
lesphinctes) on the one hand, and the group V. (Roigites) catalinensis on the other,
a number of admissible combinations is so high #that it is more difficult to identify
the dimorphic relationship at the specific level. Possible dimorphic pair includes
V. (Vinalesphinctes) niger Spath (M) and V. (Roigites) catalinensis (Sénchez Roig)
(m). Moreover, it appears that V. (Roigites) simplicior sp. n. (m) may correspond o
both V. (Vinalesphinctes) subroigi Chud, & Fur. (M) and V. (V.) subniger Chud. &
Fur. (M); whereas a counterpart of V. (Roigites) rosariensis sp. n. (m) is still un-

Occurrence of the genus Vinalesphinctes: Oxfordian, western Cuba, northern
Chile.

Subgenus VINALESPHINCTES Spath, 1931

Diagnosis. — Macroconchs up to sbout 220 mm in diameter, Peristome =imple, oblique.
Body chamber abowt a 'Wwhorl long. Coiling strongly evolute; whorl section initially ovate,
eircular or subquadrate, later ovate often with flattened sides, circular or trapezoidal (Text-
-fig. 7). Inner 'whorls ornamented with biplicate and single ribs as well as =ome intercalato-
ries progressively imcreasing in mumber; ribs shamp-crested, prorsiradiate, 'becoming usually
rectiradiate close to the venter at the point of furcation; all ribs pass regularly through the
venter of inner rwiworls, Number of cibs gradually decreasing along with shell slze (Text~
—figs 5-—6). Constrictions numerous, deep, delineated by strong cibs, Fading of . sculpture
begins at the transition from dnmer to outer whorls; in the first stage the venter becomes
smooth; it may be accompanied by decline or weakening of ribbing on whorl sldes, except
for subumbilical area (the V. roigi group) or the primary ribs remain unaffected for some
time (the V. niger group). The second stage is reflected by the disappearance of ribs from
whorl sides, and the constrictions with ribs delineating them become the only distinct ornam-
ents.

Occurrence. — Oxfordian, western Cuba, Sierra de los Organos (Jagua Fm),
Sierra del Rosario (Francisco Fm.).

Specles agsigned to the subgenus: the V. roigi group — Vinalesphinctes (Vinalesphinc-
tes) roigi Spath, V. (V.) imlayi (Sénchez Roig), V. (V.) sugrai Chudoley & Furrazola-Bermadez;
the V. niger group — V. (V.) niger Spath, V. (V.) subroigt Chudoley & Furrazola-Bermidez
(? = V. brodermanni Sanchez Roig), V. (V.) subniger Chudodley & Furrazola-Bermudez, V.
{V.) parvicostatus Chudoley & Furrazola-<Bermutdez, Vinalesphinctes (V.) Ep. N.
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THE GROUP VINALESPHINCTES (VINALESPHINCTES) ROIGI

Vinalesphinctes (Vinalesphinctes) roigi Spath, 1931
(Text-figs 5, 7; P, 1, Figs 1-3)

1920. Aspidoceras sp.; Sanchez Rolg, gp 8081, P1. 12, Fig. 2 (holoty-pe)

1981, Vinalesphinctes roigi Bpath; Spath, p. 200, .

1940, Vinalesphinctes roigi Spath; Jaworski, vplp. 1as—nn Pl 5, P.Ing. da—b; ? Pi, 3, Flg 8;
L ¥, Fig. 7.

1981. Vinalesphinctes roigi Spath; Séinchez Roig, p. u (pen.lm), Pl. 18, Fig, 2 (.halotype), non
Fl. 18, Fig. 1.

1957. Vinalesphinctes roigi Spath; Arkell p, 1325, Fig. 416, sa—b.

1988. * Vinalesphinctes - roigi ‘Spath; Judoley & Furrazola- Bermiidez, . 102108, Pl, 54, Fig.
la—d; Pl &1, Fig 2a—d.

‘Material; —~ Nine speclmens (No.:2026, 2483, m m 2496, zm zm HSA<l and P-1).’

Dimensions:
Table 4
pacimen D ua Wa. n A D,
JLocality Fo. | (m) (£) %) 4% (mm) B P (om)
- ’ :I{oloi.:ypd' 64 4 1.2 | '
‘Loma Calabrote, " 2683 39 42 37. ©
El Hoyo de §. Amtonto HoA-t 43 40.7  33.7 32.5 14 1.03 43
S. Carlos Vallay 1 2481 43 &2 35 32,5 14 1.07 40
8, Carlps Vallsy 248 45 . 422 332 .k
ia Jutia 2026 8 M5 34 30 145 147 45
'S, Carlos Valley 2496 47 a7 32 30 14 1.07. 49
El Hoyo de S. Antonio P 55 42 32,7 30.9 17 1.06 45
S. Carles Valley 2497 68 44 232 263 18 1,22 54
S. Carloa Valley 2494 76 447 22 30 22.5 1.09 61

*t1mensions afier Jaworski (1940).

Description. — Evolute, becom ng progressively more evolute along with in-
creasing diameter (Table 4), Whorl section initially broadly ovate to subquadrate
-with whorl sides flattened, becommg ovate later (Texi-fig. 7).

Imn,er whorls omamented with sharp-crested, ?Dnmﬂicate ard smgle 2s well as
some mbercalabory cibs. The ratio of secondau'y/primary Tibs mu‘easimg along with
shell size. Ribs pr.orsnmdmte on whorl sides, ,'becomdng rectiradiate near the ven-
tral sidé; this bmd of seoom-da.ry ribs is especially we]l-dasplayed by the innermost
whorls (Pl 1, Fig. 1). All the ribs pass’ regularly through the venter. On the inner
whorls the numbe;r of mm.ary nbs gpad.uzlly decreases along with. increasing
size (Text-ﬁg 5) from about 30—45 Tibs per. wnhorl at 30—40 .mm diameter, to-28—40
(at the average sbout 35) at 40—50 mm dlamerter Constrictions numerous, deep, com-
monly delineated by strong ribs.

Outer whorls’ d1splay geclme of sculpture, The process starts at 40-60 mm
dlameter (Dy at Table 4); its first stage results in weakening. and -disappearance ©of
ribs from. the whonl smiface except for the subum'bﬂ:cal area, whereas the second —
in “total disappea:rance of tibs except for those delmeatmg constrictions, Finaily,
the constrictions and growth lines are the only elements of sculpture,

Remarks, — Such ‘specific features as whorl section and omamentaltmn appear
to be fairly. unrform ang easy to trace in all hitherto illustrated specxmens In.
turn, the number of primary nbs is highly wvariable, particularly in the case of mner-
most w-horls, Pnd the differences in number of ribs in particular specimens,. arQ.
up to 15 pér whorl. The holotype of V. roigi {of. Sénchez Roig 1920,. Pl 12, Flg 2
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refigured in: Sinchez Roig 1951, PL 15, Fig. 2) is one of less densicostate represen-
tatives of this species.

NR

410 . ;
.. Fig. 5. Rib-curvesof V. roigi group

Vinalesphinctes (Vinalesphinctes) roi-
gi Spath: 1 holotype (number of ribs
per half-whorl), 2 apecimen No. HSA-
-1, 3 2481, 4 2483, 5 2693, 6 2486, 7 2025,
8 2484, § 2407;

V. (V.) imlagi (S8é4nchez Raoig): 10 ho-
Jotype (JF-9T), 11 2471, 12 2448, .r3 2495,
. 14 2482, 15 2470; '
V. (V.) sagrai Chudoley & Furrazola:
16 holotype (JF-98), 17 2681, 18 2083
®Rib~curves of holotypes are constru-
cted afier the illustrafions presented

i by Sénchez Roig (1920, 1981) and Ju-
2 0. T doley & Furrazola-Bermudez (1968)

1—=

0 20 40 60 Dfmm) 80

The species Vinalesphinctes (Vinalesphinctes) brodermanni Sénchez Roig was
interpreted as the jumior synonym of V. (V.) roigi by Judoley & Furrazola-Bermidez .
(1968). The holotype of the former {(cf. Sinchez Roig 1951, Pl. 17, Figs 3—4) displays
some weakening of ribbing at the venter, close to the end of outermost whorl preserv-
ed (at about 50 mm wdiameter), whereas the ribs from whorl sides remain strong.
Such change of sculpture differs it from V. roigi, characterized by simultaneous
decline of ribbing on the venter and whorl sides (except for subumbilical area).
Therefore it seems that V. brodermanni S. R. is closer to V. (Vinalesphinctes) subroigi
Chud. & Fur. (cf. descripiion of the latter). - -

The species Vinalesphinctes (V.) roigi differs from the remaining species of
the V. roigi group in whorl section {(especially from V. imlayi (S. R.) and often in
number of ribs (cf. Texi-figs 5, 7). Rapid fading of primary ribs marked at the
transition from inner to outer whorls differs V. roigi from all the species of the
V. niger group.

' Occurrence. — Sierra de los Organog, Jagua Fm. (Jagua Vieja Member) and
Sierra del Rosario, Francisco Fm. In Sierra de los Organos all the specimens avai-
Iable were found at El Hoyo de la Sierra, El Hoyo de San Antfonio, La Jutia and San
Carlos Valley {near El Junco); other specimens illustrafed previously from that
region were derived from Puerta del Ancén and Jagua Vieja. The only specimen
from Sierra del Rosario was found at Loma Calabrote:
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Vinalesphinctes (Vinalesphinctes) imlayi (Sanchez Roig, 1951)
(Text-figs 5, 7; PL 1, Figs 4—6)

1951, .Decl.pta imlayi Sénchez. Roﬁg ‘Sénchez Roig p. 8, Fl, 15, F.lgs &5 (hdlnltytpe)

1856, Perigphinctes (Pseudarisphinctes) imlayd (Sanchéz Rolg); Arikell; p, 5.

1988. Vinalesphinctes niger Spath; Judoley & FurrazolasBermidez, pp. 104—105 (partim), Pl
58, Fig. 2a—d (holotype).

Muterial. — Five gpecitmens (No. 2448, 2470, 2471, 2462 anxl 2405).

Dimensions: .
‘Table 5:
Spec:lnen* D va . Yh v b Dy
Locality . Wo. (m) (%) . (%), (%) () P77 (om)
3. Carlos Valley 2482 50 42 _34.33' Y3408 ¢ 16,5 1.0 44.
S. Carlos Valley’ 1 2470 65 44.6 31,5 G 718" M4 70a 50
S. Cl.rlo_s Valley 2471 46 44,6 23.7
62 4.0 .5 34 24 +93 35
Sierra de Guane 2448 92 49 30 27 25 1.1 708 55
8. Carlos Valley . 2493 10t 5:0.5 .3()_ 26.4 27 1.1 "Toa 65

Bescriptwm Evolute, becormng progressively more evolute along with -
easing ,slze Umpihcal W|aﬂ.1 initially gently’ sloping, later steeper, Whorl section
imtmlly subcircular, later, ovate (Text-fig. 7). The gpecimen No, 2470 dmplays some
deformiation of the last halif of outer 'whorl preserved thus the value of. whorl ¢hic-
kness may be somewhat underestimated here-(Table:b).

Sculpture of inner whorls somewhat similar o that of V. roigi, differing in
stronger and generally less’ numemous ribs. Number of primary ribs per whorl equals
2580 at 30—40 mm diameter and 23—28 gt 40—50 mm ‘diameter (Text-fig. 5). Con-
strictions numerous, deep delineated by distinct ribs.

Weakening of sclﬂ.ptme takes place at the - transition from inner to outer
whonls; it starts at about 35 mm’ diameter but siot latér than about 65 mm diemeter
(D; at Table 5), initially involving veniral side’ where ‘soon only ribs delineating
constrictions remain. ‘This is ‘followed or -aceompanied . by decline of ribs on whorl
sides (except for subumbilical - part). Subsequently the “ornamentation, except for
ribs 'dehneamng constrictions also -disappears from the ihole whorl surface. This
stage starts at about 45 mm diameter but not later than 75 mm diameter, Shell is
covered with growth lines.

Remarks. — The holotype of “Decipia” imiayi of Sénchez Roig (1851, PL 15,
Figs 4-5) was refigured and allocated in the synonymy of V. niger Spath by Judoley
& Furrazola-Bermudez (1968, Pl. 58, Fig, 2a—d). This specimen undoubtedly belongs
to the genus Vinalesphinctes but its affinity with fthe species Vinalesphinctes (Vina-
lesphinctes) niger is doubtful. The holotype of “Decipia” imlayi, a part of phrag-
mocone about 50 mm  in diameter, displays weakening of ribbing starting at about
40 mm diameter and especially efifecfing ventral paitt of whorls, whereas in V. niger
such wekening of sculpture starts as a rtule much later, One of the specimens
available (Pl 1, Fig. 4) well displays inner whorlg identical with those of the holo-
type of “Decipia” imlayi. Moreover its outer whorl, lacking in ithe holotype, is com-
pletely smooth. Such change in ommamentation is never found in V. niger, in which,
after the decline of sculpture on ventral side, the ribs persist on the whorl sides for
a long time, Thus it may be stated that “Decipia” imlayi represents the separate
species, Vinalesphinctes (Vinalesphinctes) imlayi (Sénchez Roig), somewhat similar
to V. niger Spath but only in the case of the innermost whorls. .
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The species. Vinalesphinctes. (V.) imlayi belongs fo. the group V., rmgz differ-
ing from the remaining specles of. this group in genetrally smaller number of tibs
per whorl and in whorl section {cf. Textfigs 5, D.
Occurrence. — Sierra de los Orgamos, Jagua Fm, (Jagua Vieja Member). The
analysed forms were found at San Carlog 'V‘alley mear’ El1 Junc¢o) and at Sierra de
Guane; the holotype was found.at. Liaguna de Piedra

Vinalesphinctes (Vinalesphinctes) sagrai Chudoley &
Furrazola-Bermtdez, 1968
(Text-figs 5, 7; Pl 1, F1g k)]

1988, Vinalesphinctes sagrai -Chudnley & Furrazola; Jludaley & Furwrazola-Berm Gdez, pp.; HT—
108, PL, 89, ¥ig. le—d (holotype).
Mgterial, — T'wo specimens. (No B3 and 2081).

Dimensions:
Table &
o ‘|specimen| ». wa m w b p
Toonlity ¥o. (am) (%) (%) ($) (sa) 2P (um)
holotype | ) . .

| Gr-ser| 100 49 28 24 24 1.7,
Loma Calabrote | 2681 67 418 335 24,67 16.5 1.6 767
‘E1 Hoyo 46 la Bisrra | 2383 T 57 3.9 1.5 IOL7--4T5- 402 - 60

*d:l.nonlmu after Judoley & Purrasola-Bermidesz (1968).

Description. — Evolute, becoming progressively more eviolute along with in-
creasing size (Table 6). Whorl. section ovate, sometimes subrectangular; whorl 51des
flattened (Text-fig. 7).

Inner whorls ornamented; with sharp-crested, biplicate and single ribs, as well
as. some intercalatories; the latter. increase in. number paa'ticularly at the tramsi-
tion from .the inner. to puter. whorls where the ratio of seoondary/pnmary ribs
feaches its maximum value (about 3.4. at Dy = 60—67 mm in the case of speﬂmens
studied by the present author). The number of primary ribs _gradually decreases
on imner whorls along ‘with increasing size (Text-fig. 5), from about 44—47 at 2050
mm diameter to about 40 at .about 60 mm diameter, i.e. at the trabsition from the
inner to outer whorls.

“Outer whorls display gradual fading of sculpture. It primarily conéerns secon-
dary ribs, whereas primary ribs still continue to occur, being especially well-mark-
ed in. subumbilical whorl part. The ribs becdome markedly more widely spaced,
decreasing in mumber to.about 30 per whorl (Text-fig. 5), Constrictions deep, wide,
and delineated by distinct ribs.

The subsequent growih stage, displayed by the holotype, results in fthe decline
of primary ribs.and the ormamentation becomes limited to the constrictions and ribs
delineating them..

Remarks. — The holotype of V. (V.) sagrai, being the largest kmown repre-
sentative of this species, is insufficiently preserved for a detailed analysis of orna-
mentation of inner whorls, whereas the specimeng studied by. the present author
(cf. PL 1, Fig..") are itnmature .and may be compared primarily with inmer whorls
of .the holotype. The inner whorls of the holotype and comparable whorls of the
specimens studied however appear $o show the same dense ribbing; moreover, fad-
ing of sculpture seems to start at similar diameter. '
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The species’ Vinalesphinctes (V.) sagrai-is ‘characterized by relatively rapid
fading of sculpture on the. outer ‘whorls, which is typical of the V. roigi group. It
differs however from the remaining species of this group in somewhat longer persist-
ing of the primary ribs, which results in some similarity to V. niger group.

_ The species Vinalesphincies (V.) sagrai differs from all the remaining species
of this subgenus in markedly more densicostite inner whorls and a large difference
in density of ribbing of tthe inner. and early-outer whorls (cf. Text-fig. 5).

Occurrence. — Sierra de los Organos. Jagui-Fm, (Jagua Vieja Member) and
Sierra del Rosario, Francisco Fm.. The holotype is derived from unkmown locality
in Sierra de lps Organos; one of the author’s specimens was found at El Hoyo de la
Sierra (Sierra de los Organos) and another — at Loma Calabrote (Sierra del Rosario).

THE GROUP VINALESPHINCTES (-V.INALEBIE‘I'iINCTE‘S) NIGER -

Vinalesphinctes (Vinalesphinctes) nigér Spath, 1931
(Text-figs 6, 7; Pl..1, Fig. 8)

1020. Perisphinctes cf. colubrinus Reinecke; Sénchez Rolg, pp. 19—20, PL 4, Fig. 1 (holotype).

1981. Vinalesphinctes niger Spath; Spath, p. 400,

1940. Vinalesphinctes niger Spath; Jaworski,. .pp. ‘121'—-428 (partim), non, Pl, 6, Fig. 2a—d;
non Pl, 7, Fig. da—h.-

1951. Vinalesphinctes niger Spath; S&nchez Roig, pp. 84—85, Pl 15, Fig. 3 (holotype); PI, 18,
Fig, 1.

1868, Vinalesphincies niger Spath; Judoley & Furrazola Bermﬂdez pp. 104—105 (partim), Pl
&2, Fig. la—b; Pl, &, Fig, da—b; Pl 5; non Pl. 58, Fig, 2a—d.

Material, — One s-pecimen (No. 2498).,

‘ Dimensions:
-Table 7
Specimen D uUd  Wh . Wy b ‘h:hd
Locality No. (@m) (%) (%) (%) (m)

Puerta’ del Anoén hc;lotyp;' 56 .. ca 41.5 ca 30

S$. Carlos Valley 2493 56 " 46.4 32 232 18 1,0
75 52 28 29,3 22 0.99
97 52 28

’3imensions after Jaworski (1940).

Description. — Evolute, becoming progressively more evolute along with in-
creasing size, Coiling of inner whorls fairly variable; Ud ranging from about 41.5%
(in the case of the holotype — cf. Jaworski 1949, p. 127) to 46.4% at 56 mm diameter
(Table 7). Whorl section initially subcircular, low-trapezoidal thereafter (Text-fig.
7). Whorl thickness initially equals whorl height, later -as a rule larger. Umbilical
wall moderately steep.

Inner whorls ornamented with single and biplicate as well ag some inter-
calatory ribs; the ratio of secondary/primary ribs increasing along with shell size.
Primary ribs initially sharp-crested, becoming progressively more coarse towards
the outer whorls; ribs wusually prorsiradiate on whorl sides, becoming somewhat
recliradiate near the ventral side and passing regularly across the 'venter,

Quiter whorls display gradual fading of sculpture. First stage of this process
involves ventral side, starting at about 60 mm diameter. Ornamentation of whorl
sides continues for some time, consisting of primary ribs fairly strong and broad
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close to the umbilicus and gradually fading away towards the venter. There is a dis-
tinot decrease in mumber of the ribs in comparison with the inner whorls (Text-
.-fig. 6). This stage may be markedly prolonged as the ribs are still found at about

40
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s . \
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Fig. 6. Rib-curves of V. nigér group
Vinalesphinctes (Vinalesphincies) niger ‘Spath: 1 bholotype, 2 specimen No. JF-82 (cf. Judoley
& Furrazola-Bermudez, 1968, Pls 52—&3), 3 2488 (pumber of 1ibs per half-whorl), 4 (cf. Sdnchez
Roig, 1851, PL 16 Fig. 1);
V. (V.) subroigi Chudoley-Furrazola:. 5 holotype (JF-86), 6 2464, 7 2482, 8 (= V., nmiger in J aworski,
) 1940, Pl 6, Fig. 2a—d);
V. (V.) brodermanni Sémchez Roig, 9 holotype;
V. (V.) of. parvicostatus Chudoley & Fulrazola; 10 2504.
Rib-curves of holotypes and other specimens presented py’ Sénchez Roig (1920, 1951) and
Judoley & Furrazola-Bermuidez (1988) are constructed after the illuatrations

100 mm and 110 mm diameters in one of the specimens studied (Pl 1, Fig, 8) and
another from #the collection of Judoley & Furrazola-Bermidez (1968, Pl, 55), respec-
tively. The second stage results in complete decline of ribs.

Constrictions, delinedted by strong ribs, are found throughout the development.
Two types of the consirictions may be distinguished: (1) narrow constrictions umi-
formly deep along the whole whorl side, (2) wider constrictions, becoming shallower
towards the venter. The latter are immediately followed by distinct increase in
whorl height. Both types are found in the same specimens (Pl 1, Fig, 8; cf. also .
Sénchez Roig 1951, Pi. 16, Fig. 1).

Remarks, — The species Vinalesphinctes (Vinalesphinctes) niger markedly dif-
fers from the remaining species of this subgenus in lew-irapezoidal section of
outer whorls, Its inner whorls are somewhalt close to those of V. imlayi (S. R.), but
it differs from the latter in longer persisting of ribs. The specimens illustrated by
Jaworski (1940, P1, 6, Fig. 2a—d; Pl 7, Fig. 4a-b) as V. niger (cf. also the synonymy
in: Judoley & Furrazola-Bermudez 1968) markedly differ from typical representa-
tives of this species in more compressed whorls and presumably belong to Vinale-
"sphinctes (V.) subroigi Chud. & Fur. - '



OXFORDIAN AMMONITES OF PINAR DEL RiO PROVINCE 175

Occurrence, — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
holotype iis derived from Puerta del-Ameém, and the specimen studied by the author
— from San Carlos Valley, near El Junco.

Vinalesphinctes (Vinalesphinctes) subniger
Chudoley & Furrazola-Bermudez, 1968

1968, Vinalesphinctes subniger Chudoley & Furrazola; Judoley & Furrazola-Bermudez, pp.
105—106, PL. 36, Fig. la—b and PL 97, Fig. la—b (holotype).

Remarks. — This species is mot enconmntered in the material studied, Its only
representative, the .holotype, appears close to Vinalesphinctes niger, differing in
more densicostate inner whorls (about 37 ribs at 55 -mm-diameter) and high-frape-
zoidal whorl section. This form resembles V. (V.) subroigi Chud. & Fur, in density
of ribbing of inner whorls, differing in somewhat earlier fading of sculpture. The
latter feature makes V. subniger closer to the V. roigi.group than any other species
- of V. niger group.

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member).

Vinalesphinctes (Vinalesphinctes) subroigi
Chudoley & Furrazola-Bermiidez 1968
(Text-figs 6, 7; Pl. 1, Fig. 9)

1940,  Vinalesphincies niger Spath; Jaworski, pp. 127--128 (partim), Pl, 8, Fig. 2a—d; ?PL 7,

: Fig. 4a—b,

1888, Vinalesphinctes subroigi Chudoley & Furrazola; Judoley & Furrazola-Bermiidez, pp.
103—104; Pl. 58, Fig. 1a—b (holotype).

Material. — Two specimens (No. 2564 anvd F482).

Dimensions:
Tgble 8
specimen D 1.} Wh Wb b
Locality wo. () (%) (%) (%) (mm) DBFD
S. Carlos Vallay 2492 63 47.6 30 26.2  16.5 1.42
81  49.4 30 26~ 21 1.14
8. Carlos Valley 2454 7¢ 48,6 30 25.7 18.3 1.16
' 95 47.3 30,5 24.2 23 1.26
holotype . .
(JF-96)* 152 54 24 20 31 1.2

*dimensions after Judoley & Furrasola-Bermidez (1968).

. Description. — Evolute, becoming progressively more evolute along with in-
creasing size. Whorl sedtion initially low-ovate, becoming ovate later (Text-fig. 7).
Whorl sides and venter flattened, Whorl thickness initially equals whorl height,
becoming markedly smaller soon.

Inner whorls ornamented with biplicate, single and some intercalatory ribs.
Primary ribs sharp-crested, becoming somewhat coarser towards the outer whorls;
ribs prorsiradiate on whorl sides, becoming somewhat rectiradiate alt the venter.
_All the ribs pass regularly across the venter. )

Gradual fading of sculpture stamts at the ‘tramsition from inmer to ocuter whorls;
on the venter it startts relatively early, at 50—60 mm diameter, ‘whereas ribbing long
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Persists on wihorl sidés. The primary ribs are here less nifmerous than on inmer
whorls ‘a3 the mimmber of fibs decreases froi aboit 35 per whorl at 40 mni ‘Gia-
meter, to about 27-80 per whorl at 80 min diaffietér (Text-fig: 6). The specimens
studied, about 100 mm in diametber, are ornamented with primary ribs ko the end
of their outer whorls preserved (PL 1, Fig. 9). In the holotype (Judoley & Furrazola-
-Bermiidez 1968, PL 58, Fig.. la—b), being the largest representative of this species
recorded so far, the primary ribs persist to 140 mm diameter.- During the subsequent
stage, the ribs fade away.

Constrictions numerous, delineated by ribs, deeper on inner whiorls, shallower
on outer 'whorls.

Remarks. — The species Vinalesphinctes subroigi is characterized by outer
whorls ornamented with primary ribs for much longer fimé tham in any other re-
preséntative of the Vinalésphinétes niger group. This feature also -differs V. subroigi
from V. roigi Spdth, displaying $imilar ‘ornaméntation Of inner whorls. The ' species
leesphmctes subroigi differs from V. nigér S@ath ii being someWhat more den-
sicostate (¢f. Text-fig. 6) and In “Whorl section; it is- initially low-6vate and later
-gvate iri the former, and almost ¢ircular and low-irapézoidal in the latter (cf. Text-
~fig. 7).

The specimens figured by Jaworski (1940, Pl 6, Fig. 2d—d; 'and possibly that
from Pl 7, Fig. 4a—b), and described as V. niger, appear to be very close to Vina-
lesphinctes subroigi. Analysis of plaster cast of the largest of Jaworski’s specimens,
70 mm in diameter, has shown. that it is charadterized by an ovate whorl section
untypical for V. niger and by whorl height/thickness ratio equals 1.2 (Jaworski
1940, p. 127) ie. mearly the same as in V. subroigi. Also the trend of rib curve
appears closer to that of V. subroigi than that of V. niger (cf. Texit-fig. 6).

. A special attention should be paid to the relationship between V. (V.) subroigi
and V. (V.) brodermanni S. R. An incdinplete specimen, being the holotype of the
latter (Sénchez Roig 1951; Pl. 17, Figs 3—4), was tecently put in the synonymy of
V. roigi by Judoley & Furrazola-Bermidez (1968). As it was.shown iri the descrip-
tion of V. roigi, the holotype of V. brodermasini differs frofy V. #oigi in weakening
of sculpture limited only to the ventral side at the end of its whorls preserved.
This feature indicates the affinity of V. brodermanni rather to the V. miger group,
whereas the trend of rib curve and whorl section indicate its affinity to V. subroigi.
At lack of adequate comparative material it may be only supposed that the name
V. subroigi is the junior synonym of ithe name V. brodermanni.

Occurrence. — Sierra de los Organos, Jagua Fm, (Jagua Vieja Member). The
specimens from the author’s collection are derived from San Carlos Valley, near El
Junco. The type locality is unknown. The specimens of Jaworski (1840) are derived
from Puerta del Ancém and from the Guane area, The holotype of the species V.
brodermanni was found at Puerta del Ancon.

Vinalesphinctes (Vinalesphinctes) parvicostatus
Chudoléy & Furrazola-Bermudez, 1968
(Text-fig. 6, 7; P1. 2, Fig. 1)

1988. .Vinalesphinctes mrvi,costatus Chudoley & Fun'umma, Judoley & Furrazola-Bermﬁdez
Pp. 106—107, PlL 60, Fig. la—c and Pl 61, Fig. 1 (bolotype}; Fl. 62.

Material. — One specimen (No. 2504) assigned here with raservan;nn
Remarks. — The species Vf.mleSphmctes parmcostatus is up to the present

represented by two l_arge specimens, one qf which dzsipslays peristome of the mac-
roconch type {cf. Judoley & Furrazola-Bermudez, 1968, Pl. 62). The two specimens
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display developme.nt of " sculpture ‘typical of the ‘subgenus Vinalesphinctes, Iriner
whorls, as far”as visible; are ¢overed with strong, sharp-crested ribs, some of which
are surely biplicate; subsequently, the primary ribs become coarser and dess nume-
rous, decreasing in number to about 20 per whorl, Ornamentation gradually disap-
pears on the ouiter whorls; in the first stage the ribs fade only af the venter, and
this mdmate$ the afifinity ‘o\f this species with the V. (V.) niger group, The later
stage resulls in decline of " ribs from whorl sides. Constnctmns widé, numerous.

_ The specimen, studied by the author {cf. Pl 2, Fig. 1) is referred to as Vina-
lesphinctes of. parvicostatus. It is- immature, 52 mm in diameter, and represents
phragmocone with a small portion’ o-f 'body chamber; sutures are not fapproximat-
ed. The specimen is evolute (Ud = 4% and Wh = 33% at D = 50.mm) and its
whorl section rounded (Text-i’mg 7). Innermost whorls are covered with numerous
ribs; subsequent whorl displays decrease in nuinber of primary, r1bs to 30 at 50 mm
diameter (Text-fig. 6); tthis is accompanied by an increase in; number of secondary
ribs and in the secondaries/primaries mtuo up-16 3.8. This specdmen resembleg closely
inner whorls of" Vzmlesphmctes parvicostatus in whorl section amd trend of rib
curve and presumably in the ratio of secondary/primary ribs, The dwio representati-
ves of the species {cf. Judoley & Furrazola-Bermtdez 1868) have inner whorls insuf-
ficiently preserved.for. determining the ratio of secondary/primary ribg but, taking
into account tle rapid decréase in number of the’ primaries with increasing diameter,
it may be -4ssumed that this u'abm is rather high as in the specimen under study.

The species Vinalesphinctes (V.). pamwosta,tus differs from the remaining spe-
cies of this subgenus in a Small number of primary ribs on all the whorls but the
mnermost ones, as well as in subc:rcudar whorl sec’cmn

Octurrence. — Sierra de los Otrganos iJagua Fm, (Jagua Vieja Member), The
two specimens figured by Judoley & Furrazola-Bermidez (1968) Were derived from
unnamed locality. The specimen here identified as V. of. parvicostatus ‘was found
in Francisco Fm., at Brujito, Sierra del Rosario,.. ’

Vinalesphinctes (Vinalesphinctes) sp. n.
(PL 2, Fig. 2)

Material, — One specimen (No. 2500) strongly deformed and with poorly preserved inner
whorls.

Description. — Relatively large size (about 160 rom in diameter) and approxi-
mated sutures, indicate that the form is fully grown. Peristome not preserved. Body
chamber about a whorl long.

Coiling strongly evolute, The deformation precludes any more accunate mea-
surements but the width of umbilicus may be estimated at over 50% of diameter in
the case of outer whorls. Whorl section ovate, becoming high-ovate later; whorl
sides flattened. The ratio of whorl height/thickness equals about 1.4 at about 140 mm
diameter. )

Inner whorls, ornamented with densely ‘spaced ribs about 50 per whorl at
60 mum diameter; point of branching high, obscured by subsequent whorl. Ventral
side, observable at 70 mm diameter, displaying biplicate and intercalatory ribs; the -
ratioc of secondary/primary ribs equalling 2.6 here. The venter becoming smeoth
at the ftramsition from thé inmer to outer 'whorls, at the diameter of 75—80 mm,
whereas whorl sides are ornamented with strong primary ribs, about 40 per whorl
and cbservable up to the diameter of 150 mm, Constrictions numerous; deeply incis-
ed and delineated by strong ribs, Close 1o the end of outermost whorl, at 150 mm
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diameter, ribbing fades away and the ornamenfation comprises only the constric-
tions. The canstncmons are foubwed 'by distinct increase in whorl helght and
thickness.

Jalalny

O W@

Fig. 7. Whorl sections in the subgenera Vinalesphinctes and Subvinalesphincies
a — Vinalesphinctes (Vinalesphinctes) roigi Spath, a; specimen No. 2481 at D = B0 mm, 3, 294
at D = 65 mm; b — V. (V.) imlayi (Sénchez Roig), by 2471 at D = 6 mm, by 248 mt D = 80 mm;
¢ — V. (V.) niger Spath, c; 2498 at D = 40 mm, ¢ at D =100 Tam; 4 — V. (V.) subroigi Chudoley
& Furrazola, d; 2464 at D = 80 mm, dp 2402 at D = 80 mm; e — V. (V.) sagroi Chudoley & Furma-
zola, 2383 at D = 65 mm; £ — V. (V.) ¢f. parvicostatus Chudoley & Furrazola, 2504 at D = 50 mm;

g — V. (Subvinalesphinctes) corrali (Chudoley & Furrazola), 2016b at D = c. 14 mm

Remuorks. — Thig specimen displays ornamentation typical of the V. niger
group. However, it differs from all the species of this group in higher number of pri-
mary ribs per whorl. It appears to be similarly densicostate on inner whorls as
V. sagrai Chud. & Fur. of ithe V. roigi group, from which it differs in markedly lon-
ger persisting of sculpture.

' It follows that this specimen may represent a mew species of the subgenus
Vinalesphinctes. However, its preservation is.fnsufficient for such formal propo-
sition.

Occurrence, — Sierra de los Organos, Jagua Fm, (Jagua Vieja Member); the
specimen is derived from San Carlos Valley, near El Junco.

Vinalesphinctes (Vinalesphinctes) spp.

The meaterial astudied comprises several fragments of undoubiful representatives of
the subgenue Vinalesphinctes, but insufficient for specitic identification, Swch forms were
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feunsd in several localities in Sierra de los Organos — in the material derived from the Jagua
Formetion (Jagua Vieja Member and its basal part, trangitional to the Zacarias Member, at
La Jutia), as well as in Slerra del Rosario {(Francieco Fm., exposed at Brujito).

Subgenus SUBVINALESPHINCTES subgen. n.
(Type species: Perisphinctes corrali Chudoley & Furrazola-
-Bermtdez, 1968)

Derivation of the name: from the similarity to the subgenus Vinalesphinctes.

Diagnosis. — Macroconchs up io 300 mm in diameter., Peristome unknown, Body chainber
presumeably about & ‘whork long. Coiling markedly evolute; whorl section #trapezoidal, ovate,
sometimes latenally flattened: or subrectangular. Ornamentation of inner 'whoris stili poorly
EKonwn; congisting of stromg, usually bi- and triplicate ribs passing across the vemter; point
of branching high. Outer whorls chanacterized by some weakening and subsequently some-
times complete decline of sculpture on the venter, whereas the ribs on thelr sides are strong.
On the outer whorls the ribs become initlaily mare or dess distant; subsequently, close to
the end of the whorls the ribs became sometimes approximaped (Text-fig, 8). Constrictions
fairly mumerous, usually deep, delineated by sirong ribs, becoming sometimes shallower and
less distinet on outer whorls,
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Fig. 8. Rib-cunves of the subgenus Subvinalesphinctes
Vinatesphinctes (Subvinalesphinctes) corrali (Chudoley & Furrazola): 1 holotype (JF-80), 2 spe-~
cimen No. 2016b;
V. (S.) bermudezi (Chudoley & Furrazola): 3 holotype (JF-44),
V. (8.) grossicostatus (Sénchez Roig): 4 holotype (JF-~102),
V. (S.) cf. grossicostatus (Sénchez Rolg): 5§ JF-91 (= Decipia aff. lintonensis in Judoley & Furra-
zota-Bermudez, 1968, Pls 4 and 51). .
For comparison: 6 +— Vinalesphinctes (?Subvinalesphinctes) gottschei (Stein.), holotype (=
= Perisphinctes goitschei in Steinmann 1881, Pl. 9, Figs 2 and 2a—b), rib-curve constriucted
after the ilustration

Remarks. — The representatives of the subgenera Subvinalesphinctes and
Vinalesphinctes have several features in comtnon: highly evolute coiling, ornamen-
tation of inmer and, in parit, outer whorls {(especially in the case of Subvinalesphinc-
tes and the Vinalesphinctes niger group), similar trend of rib curve, and the char-
acter of consirictions. Both subgenera are also characterized by decline of sculpture
on the venter of outer whorls; however, Subvinalesphinctes differs from Vinales-
phinctes in ribs persisting on the whorl sides whereas in the latter the ribbing fades
away sooner or later (in the V. roigi and V. niger groups, respectively).

Some ammonites placed in Subvinalesphinctes subgen. n. were previously as-
signed to various subgenera of Perisphinctes without sufficient evidence, The above
characteristics gives evidence of their close affinity to the subgenus Vinalesphinctes,
and thus to the genus Vinalesphinctes. Moreover, some microconchs of the subgenus
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Roigites i.e. the Vinalesphinctes (Roigites) cataumsis group and/or some affined
forms seem to be dimorphic counterparts of Submnalesphmctes.

A special attention should be paid to generic and subgemeric status of two
South-American (Chilean) species: “Perisphinctes” gottschei Stein, (cf. Steinmann
1881, pp. 273—274, Pl 9, Figs 2, 2a—b) and very close to it “Per:sphmctes” desertorum.
Stehn (cj= Stehn 1923, pp: 129—131 Pl. 5, Fig. 3, Text-ﬁg lp) Both these species were
based on single, incomplete specimens about 70 mm and 80 mm in diameter, respec-
tively, and displaying ornamentation similar to.that of inner whorls of the genus
Vinalesphinctes {(cf. also Texi-fig, 8).. Professor A. von Hillebrandt knndly informed
the present author gbout the other Chilean specimen of “Perisphinctes” gottschei,
represented in his collection. This fortn measuring about 200 ram in diameter repre-
sents m phragmocone with .its outer whorls ornamented with stro:ng, primary ribs.
These two- specles were recent'ly albocated (Hillebrandt 1970). in the genus Decipia
with reservatiort, However, it seems more probable that they represent the genus
Vinalesphinctes, posswbﬂy, subgenus wamna[exphmctes

Occurrence. — Oxfordian, wesbern Cuba, Sierra de los Organos (Jagug Fm.),
? Sierra del Rosario (Francisco Fm.), "nomthenn Chile, Oaraeoles area and Cordillera
Domeyko (uppermost La Manga Fm. and its transition oo younger gypsum deposits
of the Auquilco Fm. ef. Hillebrandt 1970; for idetails concerning the names of the
formations cf. Stipanicic 1966).

Species assigned to the subgenus: Vinalesphinctes (Subvinaglesphinctes) corrali (Chu-
doley & Furraezola-Bemmtdez), V. (S.) bermudezi (Ohudoley & Furrazola-Bermudez), V. (S.)
grossicOstatus (Sénchez Rolg), and possibly V. (’Subﬁimlesphmctes) ‘gottschei (Steinmann)y and
V. (78.) desertorum (Stehm).

Vinalesphinctes (Subvfmlesphiy;ctes)‘ corrali (Chudoley &
Furrazola-Bermudez, 1968)
(Text-figs 7, 8; Pl. 2, Fig.'3)

1968. Perisphinctes (Ampthillda?) corralf Chudoley & Furrazola: Judoley & Fifrazola-Bermii-
dez, pp. 95—96, Pl. 41, Fig, 1a—b and PL, 42, Fig, 1a—b (holotype).
Material, — One specimen (No. 2016b).

Dimensions:
Table 9
Specimen D ua W ¥ b '
Locality No.’ (mm) (%) (%) (%) (m) BED
holotype :
r-B0)*| 185 59 24 24 45 1.0
123 55.3 30 37 .
. La Jutia 20161 130 55.4 27 30.7 40 0.88
104 55.3  27.4

*3imensions partly after Judoley & Furrazola-ne'rmﬁaes (1968) .

Description. — Markedly evolute (Table 8), whorl section almost{ low-trape-
‘zoidal with rounded umbiilical wall (Text~fig. 7), thickest at one-third of whorl
height. Venter wide, somewhat flattened.:

Primary ribs thick, markedly elevated, almost radial or slightly prorsiradiate,
dividing into 2 or 3 secondaries at the ventral side; secondary ribs strongly marked
on inner whorls, become weaker and tend to fade on outer whorls, This trend is
noticeable already at 70—80 mm diameter. Number of primary ribs changes insigni-
ficantly along with shell size; some maxima ‘coincide with inner whorls and close
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to tbe end of outer whorls (Text-fig. 8), Constrictions well-marked, fairly numerous,
delineated -by.thick ribs passing across the venter without weakenung

Remarks. — Judoley & Furrazola-Bermidez (1968) assigned this species to
the subgenus Ampthillic Arkell, 1847, of ithe genus Perisphinctes W‘l'l:h reservation.
However, it differs from the tep:rsentamves of the subgenus in some features dmlud-
ing trend of rib curve, style of omamentation of inner whorls, numerous 'well—

-marked constrictions, etc. and it cannot be allocated in that or in any. other sub-
genus of Perisphinctes. This species similarly as some othezs dacnbed below, dis-
plays several features in common with. the representatwes of the genus Vinalesphin-
ctes and is allocated in Subvinalesphinctes subgen n.

The species Vinalesphinctes (Subvinalesphinctes) .corraii differs fmm V. (S)
bermydezi (Chud. & Fur.) primarily in whorl sedtion; V. (S.) grosswostatw (S R.) is
presumably characterized by broad ribs composed of n.blet sets on the.outer whorls,
never found in V. (8.) corrali, and has somewhat different whorl section.

QOccurrence, — Sierra de los Organos, Jagua Fm, (Jagua Vieja Mem-'ba‘) The
holotype is derived from unknown locality; other specimen (No. 2016b) was found
at La Jutia, in the basal part of the Jagua Vieja Member, s.t the tramsition to the
Zacarias Member.

Vinalesphinctes. (Subvinalesphinctes) bermudezi (Chudoley &
Furrazola-Bermiidez, 1968)
(Text-fig. 8)

1968, ““Perisphincies’’ ,bermudezi Chudoley & Mrranola -Judoléy & Furrazola-Bermudez, pp.

7576, F1. 14 (holotype).

Description. — The only Tepresentative of this species, the holotype .(No. JF-
-44), is about 300 mm jn diameter. Coiling is markedly evolute (Ud = 55% and
Wh = 24% at D = 290 mm). Inner whorls {at D = 120 min) subrectangular in cross-
-sectmn, markedly higher than wide; outer whorls ovate, with somewhat convex
sides, ‘Primary ribs thick, .markedly protruding, - somewhat prorsiradiate, divid-
Ing into°2 or 3 secondaries at ventral side of inmer whorls; secondary Tibs weaken
and. finally fade on the outer whor‘]s Number of primary ribs per whorl changes
ins1gn&ﬁcant1y along -with shell size; certajn maximum coincides with the inner
whorls (Text-fig. 8). Constrictions well-marked on inner whorls.

Occurrence. — Sierra de los Organos, Jagua Fm, (Jagua Vieja Member); the
holotype was derived from ¥l Hioylo de.la Sierra

Vinalesphinctes (Subvinalesphinctes) grossicostatus (Sanchez
Roig, '1951)
(Text-fig. 8)

1941. Perisphinctes’ (Arlsphinctes) grossicostatum Sénchez Roig; ‘Sinchez Roig, pp, ™M—T5,
Pl. 17, Figs 12 (holotype), '

1956. Vinalesphinctes grossicostatum (Sinchez Holg); Arkell, p. 51,

1888. Vinalesphinctes 1 grossicostatum (Sénchez Roig); Judoley & F.urraMa;Bennﬁdez Pp.
108—108, Pl.. 63, Fig. fa—d (holotype):

71968, Devcipia aff. lintonensis Arkell; Judoley & Furrazola-Bermudez, [lp 101—102, Pl 49,
Fig, la—lb,Pl 81, Fig. 1a—b; non PL 50.

‘Description and remarks, — The holotype {No. JF-102), 112 mm in size, repre-
sents phragmocone {83 mm in diameter) and body chamber a half of whorl long.
Other representatives of the genus Vinalesphinctes have body chambers about a
whorl long, thus it may be stated that the holotype is incomplete and that it origl-
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nally measured about 140 mm in dmameter The holotype is markedly evolute (Ud =
= 578P%/¢ and Wh = 25.3% at D = 103.6 mm, according to Judoley & Furrazola-
-Bermidez, 1968), with -low-ovate whorl section and whorls equally high and wide,
flattened on sides and tlcvroqtstdly rounded at the Venter, Primary ribs thick, strong,
pmrsuadmte‘ modified close to fthe end of -outer whorl preserved into riblet sets.
anary “thibs’ ‘usually- ‘divide mto 2 or 3 secondaries at ventiral side; the secondary
ribs are ilnntially fairly strong a‘nd later, from a diameter of about 70 mm, gradually
fade away. Number of primary- ribs° changes - along with- shell size; some crowding
of ribs is found -on- inner Wwhorls" ('I‘ext-d1g 8).. Constrictions rather "deeply incised
and delineated by strong ribs passing across the venter without wealkening, -

The species V. (S:) grossicostatus ‘may also comprise a large’ specimen,- aboui
180 mm in diameber, described as Decipia aff. lintonensis by Judoley & Furrazola-
-Bermudez €1968). Tt is marlkedly evolute (according to -4hese authors Ud = 55%
and Wh = 26% st D = 163 mm) and resembles on its inner whorls the holotype of
V. (S.) grdsswomtus in the style of ornamentation (cf Text-fig. 8). Its outer whorls
are ornamented with broad ribs isually coinposed of closely spaced or overgz‘own
riblet sets;- whereas - ventral side is smooth. Ribbing of such type is comparable
to that developed at the outermost pu'eserrved part of the holotype of V. (V.) grossicb-
status,

Occurrence, — Slerca de los . Organos, Jagua Fm. (Jagua Vieja Member),
the holotype was derived from Jagua Vieja area.

Subgenus ROIGITES subgen. n.
(Type species: Prososphinctes subconsociatus Spath, 1931)

Derivation of the name: in honour of Dr. Mario Binchez Rolg, the student of Upper
Jurassic faunas of Cuba.

MMhmmmduwmﬁminwammu,apaﬂmemmhama‘ahmeu
preceded by final constriction. Body chamber 3/4 to almoet a whorl long., Colling evolute
to markedly evolute; whorl section ovate.(Text-fig. 9). Inmer whoris ornamented with sharp-
-crested, biplicate and single as well as some intercalatory ribs; point of furcation high; ribs
prmdwdimbemmhmﬂddes,hemmﬁngrecﬂmﬂdtentﬁepﬁntottumﬂmorsmwnat
above. -All ribs |passing across the venter without weakening. On the outermost whorl pri-
mary ribs become inftially more widely spaced amd intercalatories increagse in number;
subsequently the ribs become approximated near the peristome (Text-fig, 104-B).

As the resuMt of differences in sculpture development on the outermost whorl, two
groups of gpecies may be distinguished: the V. (Rodgites) subconsociatus and V, (R.) catalinensis
groups. The former is characterized by point of furcation initially shifted down to the
mid-height, as well as by fading of primary ribe, eapeclaily at the point of furcation, Whereas
the ribbing remains unaffected at the venter; this is followed by the appearance of ribs on
the whole whorl surface; these ribs are often siripe-like, composed of riblet-gets. The sacond
group is -characterized by a slight downward shift of the point of furcation (to about two-~
~thirds of whorl height) and by persisting of sculpture, Consinictions common in both groups
" throughout the development, increasing in number close to the apemture Where they are
often accompanied by a martoed increase in whorl width amd height.

aQaan

Fig. 9. Whorl sections in the subgenus Roigites
1 — Vinalesphinctes (Rolgites) subconsocigtus (Spath), Ie specimen No. 2490, 1b 2398, both
sectioms at D = c. 40 mm; 2 — V. (R.) aff, subconsociatus (Spath), 2449, at © = ¢, 50 MMy —
V. (R.) catalinensis (Sinchez Roig), 487, at D = 46 mm; ¢ — V. (R.) roswr'lensee sp. n., holotype
€2071), at D = 40 mm; 5 — V., (R.) simplicior sp. n., holotype (2489), &t D == ¢, 5 mm
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Remarks. — The species Vinalesphinctes (Roigites) subcomsociatus (Spath)
being the type of the subgenus Roigites subgen n., ‘'was originally described by Spath
{1931) under the generic name Prososphinctes. However, this author stressed its
affinity with Vinalesphinctes. Any affinity of this form with Prososphinctes was
questioned by Arkell 1(1956 p. 573), according to whom it should be placed in a new
su‘bgenus, presumably within the genus Vinalesphincies. ’I‘he subgenus ngutes pro-
posed ha'em, comprises microconchs being dimiorphic counterparts of the subgenus
Vinalesphinctes and possibly Subvinalesphinctes subgen: n.

NR 73—\4\3 A

40 2=2

20 -
11|

6 W0Dmm) 60 2 40 600[mm) a0

Fig. 10. Rl‘b-curves of the subgenus Roigites: A — for V. (R.) subconsocmtu.s group,
and B — for V. (R.) catalinensis group
A: Vinalesphinctes (Roigites) subconsoctatus (Spath), 1 holotype (pumber of ribs per half of
whorl, rib-curve constructed after the original illumiration), 2 specimen No. 2487 b, 2.2398,
4 2480; V. (R.) aff. subconsOciatus (Spath), 5 2449
B: Vinalesphincies (Roigites) catalinensis (Sénchez Roig), 1-holotype (JF-T5, rib-curve construct-
ed afier the Milustration), 2 2387; V., (R.) rosariensis sp. n., 3 holotype (267), 4 paratype (2465),
5 paratype (2#5a), 0 'paratype (2463), 7 paratype (212); V. (R.) simplicior &p. m., 8 holotype
(2489), @ nharatype (2516b), 10 paraiype (3805); V. (R.) aff. catalinensis (Sénchez Roig), 11 2090.

Occurrence. — Oxfordian, western Cuba, Sierra de los Organos (Jagua Fm.),
Sierra del Rosario (Francisuo Fm.). ‘
Species assigned to this subgenus: the V. (Roigites) subconsocigtus group — only V.

(R.) subconsociatus (Bpa.th), the V. (R.) catalinensis group — V. (R.) catalinensis (sé'nchez
Roig), V. (R)roaaﬂemqp n., V (R.) simplicior gp. n.
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THE IGROUP VINALESPHINCTES (ROIGITES) SUBCONSOCIATUS

Vinalesphinctes (Roigites) subconsociatus (Spath, 1931)
(Text-figs 9, 10A; P1. 2, Figs 5—6).

1920. Perisphinctes 8p.; Sénchez Roig, p. 23, P1, 7, Figs 3, 3a (holotype).

1981, Prososphinctes subconsociatits Spathi; Spath, p. 400:

71940, ?Vinalesphincies n. sp. indet; Jaworsisi, pp: 128—129, PL 7, Fig. §a+b.

1951, Perisphinctes (Prososphinctes) subconsociatus Spath; Sédnchez Ms pp,. §3—84, P1, 186,
¥ig. 2 (holotype).

1958. ?Vinalesphinctes (Subgen, nov.) subconsociatus Spath; arkell, p. 3.

Materigl, — Three gpecimens (No. 2398, 2487h, 2490).

Dimensions:
‘Table 10
. - B H T O
Specimen| D ud ¥h Wb t D,

Locality Noi 7| (om) (%) (%) (%) fme) B3P (am)

T . O g T e -

Puerta -del Anofn |nolotype"| 57.3. 40 34,8 32,2 18,5 1.08
£l Hoyo de la Slerra | 2398 | 44 45.4 33 20.7 3.3 .07 40
S Carlos Yalley 2487b | 40 40 36.2 32,9 13 1,11 eald0
3. Carlos Valley 2490 * |- 98 43.4 T 34,2 31,6 1% ©1.08 30

*3ipensions after Sinches Roig (1951) .

Description, — Form relatively small, up to about 60 mm din diameter, Aper-
ture unknown, Body chamber about a whorl long or shortef, but not less than a
half of whorl. Coiling evolute; whorl section ovate, whorl sides flattened (Text-
-fig, 9). Umbilical wall moderately steep.

Inner whorls ornamented with numerous, sharp-crested, biplicate and single
as well as few intercalatory riibs; ribs pmrsinad{iate on Whorl sides, becoming
- somewhaf rectiradiate at the;point of furcation. Point of fyrcation initiaily high,
is loweregd to about a mld-height on the outermodt whorl; this is accompanied by
a decregse -in- num’ber of primary ribs (Text-fig. 104) and increase in number of
secondaries, some of which display a trend to join the former ones, The ribs fade
gradually on the whorl sides and especially at the point of furcation, whereas the
tibbing remains strong on the wventer. Constridiions become numerous, deep and
delineafted with strong ribs. This change in ornamentation is observed at diameters

= 30—40 mm in the spec.lmems studied (Table 10), Close to the end of the outer-
most whorl the ornamenta!tilon is mbdified once more — there appear numenous,
stripe-like ribs composed of riblet-sets, which are narrow and feeble on the whorl
side, becoming markedly wider and strionger towards the venter, ‘This. js accompani-
ed by an increpse in number of constrictions and related increase .in -whorl height
and width.

Remarks. — The fragmentary specimen described as ?Vinalesphinctes n. sp.
indet. by Jaworski (1940, Pl 7, Fig, 5a—b), resembles V. (Roigites) subconsociatus
(Spath) and it presumably belongs to that species. :

All the specimens of V. (Roigites) subconsociatus are. presumably fully or
almost fully grown but none of them has a peﬁstome preserved. A closely related
form, V. (Roigites) aPf. subconsociatus {(cf. below), is a complete microconch with
lappets. Therefore it may be assumed that the represéntatives of the former spedies
are glso microconchs.



OXFORDIAN AMMONITES OF PINAR DEL R10 PROVINCE 185

Occurrence. — Sierra de los Organos, Jagua Fm, (Jagua Vieja Member), The
holotype, as well as Jaworski’s (19490) specimen were derived from Puerta del Ancén. -
The specimens studied by the author were found at San Carlos Valley {near El
Junco) and El Hoyo de la Sierra.

Vinalesphinctes (Roigites) aff. subconsociatus (Spath, 1931)
(Text-figs 9, 10A; PL. 2, Fig. 7)

Material. — One specimen (No. 2449).

Description. — A single fully grown form, 60 mm in diameter; aperture with
lappets; body chamber almost a whorl long. Coiling markedly evolute, whorl section
ovate (Tex{-fig. 9), whorl sides flattened. Dimensions at 52 mm diameter: Ud = 49%,,
Wh = 30.8%, Wb = 26%, b = 135 mm, h:b = 1.18.

Inner whorls ornamented as in V. (R.) subconsocietus (cf. also Text-fig. 104).
The same type of ribbing is visible over a large part of the outermost whorl; howe-
ver, there is reflected a irend to gradual lowering of the point of furcation, At the
end of that whorl (at 52 mm diameter) fading of primary ribs may be noted, whereas
strong ribbing is retained at the wventer (similarly as in V. subconsociatus); subse-
quently, close to the aperture, there appear markedly prorsiradiate, biplicate and
single ribs, strongly marked on the whole whiorl surface.
’ Constrictions rather not numerous on inner whorls, increasing in number to-
wards the end of the outermost whorl, where they are accompanied by a distinet
increase in whorl height, The last constriction dis followed by a small rounded lap-
pet situated somewhat above the mid-height,

Remarks. — This specimen.appears to be close to V (Roigites) subconsociatus,
differing in more evolute coiling and more wompressed whorls, Moreover, the orna-
mentation of its subperistomal part consists bf uniform relatively strong ribs whereas
that of the latter — of stripe-like, less distinct ribs.

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member), the
Sierra de Guane area.

THE .GROUP VINALESPHINCTES (ROIGITES) CATALINENSLS

Vinalesphinctes (Roigites) catalinensis (Snchez Roig, 1951)
(Text-figs 9, 10B; Pl. 3, Figs 1-2)

1981, Barriasella catalinensis Sénchez Roig; Sinchez Roig, p. 90, PL 22, Figs 3—4 (holotype).

19068. Perisphinctes (Dichotomosphinctes) plicatiloddes O'Connell; Judoley & Furrazola-Bermi-
dez, pp. 9288 (pantim), Pi. B9, Fig. 8 (holotype).

Materigl, — One specimen. representing thik species (No. 2887) and another (No, 2020) identified

as V, aff. catalinensts.

Dimensions:
Table 1l
_ 1:!.!:- Specimen b Uud - Wh Lt b
vosallty No. (wm) (%) (%) (%) (wmm) B:P Y
Yinalesphinctes catalinensis
La Catalina holotype 43,3 - 51,2 25.8 25 .4 11.5° 1.0
_ (JR-75)*
El Hoyo-de la 3ierra 2387 52 50 29 29 15 1.0
) 42 50 30 31 13, 0.97
Vinalesphinctes aff. gatalinensis .
La Jutfa ! 2020 , 38 43.4  31.6 31.6 2 1.0

*dimensions after Judoley & Furraz.pia—Bemﬁde’z (1968 .
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. Deseription. — The holotype and the specimen under study (Pl. 3, Fig. 1) are
small, about 45 mm and 53 mm in diameter and have aperture with lappets, Body
chamber of the latter specimen is about 3/4 of whorl long. Coiling markedly evolute,
whorl section low-ovate, whorl sides somewhat flattened (Text-fig. 9).

Inner whorls ornamented with sharp-created, strong primary ribs, prorsiradiate
on whorl sides, about 30 per whorl at 20—30 mm diameter (Text-fig, .10B), On the
outermost whorl the ribs are markedly prorsiradiate, branching at wventral side
into 2 secondaries; the secondary ribs become somewhat rediiradiate at the point
of furcation. There is some crowding of ribs and the point of furcation is slightly’
lower close to the aperture.

Consirictions relatively numerous throughout the development, well-marked,
delineated by stromg ribs and accompanied by a marked increase in whorl height and
width at the outermost whorl. Small rounded lappets are developed in the mid-
-height or just above, and preceded by final constriction.

A specimen displaying highly ¢imilar ornamentation and differing from typical
representatives of this species primarily in' less ewolute coiling (¢f. Table 11) is
here referred o as V. aff, catalinensis (P1. 3, Fig. 2).

Remarks. — The holotype of the species was recently refigured and redes-
cribed under the name Perisphinctes plicatiloides O’Connell by Judoley & Furrazola-
-Bermtdez (1968, Pl. 39, Fig, 3). However, this specimen markedly differs from
Perisphinctes plicatiloides in being less densicostate on inner whorls, and in the
lack of strong twist of Tibs on umbilical wall, as well as a characteristic sets of two
single ribs following the comstrictions. On the other hand, “Beriasella” catalinensis
and other related species described below are microconchs markedly resembling
inner whorls of subgenus Vinalesphincotes, which justifies their allocation in the
genus Vinalesphinctes and subgenus Roigites.

The species Vinalesphinctes (Roigites) catalinensis (Sanchez R01g) differs ffrom
V. (R.) rosariensis sp. n. primarily in whorl section (ef. Text-fig. 9), and from V.
(R.) simplicior sp. m. in whorl section {¢f. Text-fig. 8) and in less densicostate ribb-
ing (c¢f. Text-fig, 10B), as well as in more evolute coiling (cf. Tables 11 and 13),
provided that the form V. aff. catalinemsis is not taken into account here, Moreover,
it and other related species differ from the representatives of V. (R.) subconsociatus
group in the primary ribs not fading on the outermost whorl.

Occurrence, — Sierra de los Organos, Jagua Fm, (Jagua Vieja Member), El
Hoyo de la Sierra area. The holotype was found mear La Catalina in Sierra del
Rosario, presumably in the Francisco Formation, The specimen described as V. aff.
catalinensis was found in the Jagua Formation, in the basal part of the Jagua Vieja
Member at the transition to the Zacarias Member, La Jutia section, Sierra de los
Organos.

Vinalesphinctes (Roigites) rosariensis sp. n.
(Text-figs 9, 10B; Pl. 3, Figs 3—5)

Holotype: specimen No. 2671; presented in ©1. 3, Fig. 3.
Type horizon: Francisco Fm, (Oxfordian).

Type locality: Brujito village in Slerra del Rosario.
Derivation of the ngame: from Sierra del Rosarlo.
Paratypes: four speciinens (No. 2465a, 2465b, 2485, 2512).
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Dimensions:
Table 12~
) Specimen D }Jd Wh Wb b .
Locality No. (m) . (%) (5) (%) (mm) h:b
holotype
Brujito (2671}’ 46 49 30 27.2 12,5 1.1
3. Carlos_Valley 2465a 50 13.5 1.1
S. Carlos Valley 24651 46 54 30 25 11.5 1.2
S. Carlos Vallsy 2485 45 12 1.08
Brujito 2512 62 50 28.2 24,2 15 1.16
Description. — Form relatively smafll, 50—76 mm in diameter when fully

grown. Aperture with lappets. Body chamber 3/4 to almost a whorl long. Coiling
markedly evolute, whorl section ovate, whorl sides flattened (Text-fig. 9).

Inner whorls ornamented with sharp-crested, biplicate and single ribs. Ribs
markedly prorsiradiate on the whorl sides becoming rectiradiate just above the point
of furcation, i.e. at ventral side; number of primary ribs ranging from about 30 to
35 per whorl at 20—25 mm diameter. On the outermost whorl the wibs become
somewhat coarser and more widely spaced than on inner whorls (Text~fig. 10B); the
ribs are biplicate; some intercalatories appear. Point of furcation, initially situated
at ventral side, is lowered to about 2/3 of whorl height on the last balf of the
outermost whorl. The ribs become somewhat approximated near the aperture,

Constrictions relatively numerous throughout the development, well marked,
delineated by strong ribs. The final constriction followed by a small, rounded lap-
pets situated somewhat above the mid-height.

Remarks. — The species Vinalesphinctes rosariensis differs from V. simplicior
sp. n, in more evolute coiling and less densicostate ribbing. -

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member), San
Carlos Valley (near El Junco); Sierra del Rosario, Francisco Fm., at Brujito village.

Vinalesphinctes (Roigites) simplicior sp.n.
- (Text-figs 9, 10B; PI. 3, Figs 6—8)

Holotype: gpecimen No, 2469; presented in PL 3, Fig. 6.

Type horizon: Jagua Fm,, Jagua Vieja Member (Oxfordian).

Type locality: San 'Carlos Valley nearby El Junco village, Sierra de los Organos.

Derivation of the name: on account of ornamentation more simple than in the remaining
species (Lat. simplicior — more simple).

Paratypes: two specimens (No. 2505, 2515M).

Dimensions:
Table 13
Locality Spacimen D Uﬂ: Wh ¥b b B:h
No, (mm) {#) (%} (%) (om)
holotype

5. Carloa Yalley (2499 48 46.8  30.2 27 13 1.2
Brujfto . 2505 47 4.7 33 27.6 13 1.2
Brujito 25151 47 46.8 32 27.6 13 1.16
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Description. — Relatively small, 5060 mam jn diameter when fully grown.
Aperfure with lappets. Body chamber 3/4 to almost a whorl long. Coiling evolute;
whorl section ovate; whorl sides flattened (Texit-fig, 9).

Inner whorls ornamented with sharp-crested, biplicate and single ribs. The
ribs prorsiradiate on whorl sides, becoming somewhat rectiradiate at ventral side;
aiumber of primary ribs ranging from 35 to 40 per whorl at 20—25 mm diameter
(Text-fig, 10B), The ribs become more widely spaced on the outermost whorl (Text-
~fig, 10B); biplicate ribs predominate here; point of furcation is lower and situated
at two-thirds of whorl height; intercalatories rather few. Near the aperture the
ribs become gpproximated; single ribs appear here.

Constriictions observable throughout the development, deeply incised and de-
lineated by wnibs; they are often followed by single rib and preceded by biplicate
rib. The consirictions increase in number on the last half of the ultimate whorl,
being accompanied by a more distinet increase in whorl height and width. The
final comstiriction followed by small lappets situated somewhat above the mid-
~height, '

Remarks. — The new species differs from the representatives of the V. (R.j
subconsociatus group in the ribbing persisting throughout the last whorl, but it
appears similar to the mame-giving species of that group in coiling, whorl section
and density of ribbing on inner whorls (cf. Text-figs 9 and 10).

Occurrence. — Sierra de los Organos, Jagua Fm, (Jagua Vieja Member), San
Carlos Valley (near El Junco); Sierra del Rosario, Francisco Fm.,, at Brujito village.

Vinalesphinctes (Roigites) spp.
(Pl 3, Fig. 9)

~ ‘The material studied comprises several deformed or incomplete specimeng with their
ribs fading on sides of the last wihorl, which is typical feature of the V. (Roigites) subcon-~-
soctatus group. The specimens are characterized by whorl section and density. of ribbing close
to that of V. (R.) subconsociatus and they may belong to this species, They were found at
El Hoyo de la Sierra (No. 279a) and in San ‘Carlos Valley, near El Junco (No 2474a, b) in
Sierra de los Organos, Jagua Fm. (Jagua Vieja Member).

According to Spath (1885, p. 400) the specimen described as Nebrodites aff, agrigentinus
Favre by Sénchez Rolg (1920, Pl. 14, Figs 2, 2A) was misinterpreted and it actually should be
regarded as a form closely related to Prososphinct sub ciatus = ([ Vinalesphinctes
(Rolgites) subconsoctatus]. According to the present author this specimen presumably belongs
to the subgenus Roigites and it may represent a mew species of the V, subconsociatus group.
However, any more precise evaluation of its eystematic position is precluded by inadequate
ilustration in the paper by Sédnchez Roig (1920) and the lack of comparative materials. The
specimen was found at Puerta del Ancén, Jagua ¥m., in Sierra de log ‘Ongamos. -

In the Francisco Formation exposed at Brujito in Sierra del Rosario, several damag-
ed, somewhat incomplete and rmelatively small specimens were found, Approximated sutures
show that the specimens are fully grown and the type of ornamentation bring them -close
to the subgenus Rolgites. Single forms similarly preserved and also displaying some features
of Rolgites were found in the Jagua Formation (Jagua Vieja Member) in Sierra de los
Organos.

Moreover, a faw small, fully or almost fully grown spechmens sometimes with leppeis
preserved were found in the Jagua Formation (Jagua Vieja Member) of Sierra de los Organos.
Ornamentation of these forms consists of hiplicate and single ribs prorsiradiate on whorl
gsides and becoming rectiradiate at the point of furcation, f.e. at the ventral side; the ribs
become crowded close to the penistome, Constrictions fairly nwmerous, deep. Three of these
specimens (INo. 2004, 242¢ amd 2438; c¢f. Table 04 and P1. 8, Fig, 9) except their subperistomal
parts appear to be strikingly similar to the imner whorls of V. (Roigites) subconsociatus
(Spath). It may be agsumed that these Specimens belong to the subgenus Roigites =nd did
not reach the stage of more advanced ornamenpation owing to their small ultimate sizes.
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Table 14

Speoimen D Ul Wh - o NR at
Locality No. (um) (%) (%) (%) h.a LI 25
1a Jutfs _ 2004 28 0 324 ' 40.
El Hoyo de la Sierra 2424 38 43.4 34,2 ) 42
Slerra ds Guane 2438 36 39 3.3 32 1,04 44

Vinalesphinctes spp.
(PL. 2, Fig. 4)

The inner whorls of ammoniies of the subgenera Vinalesphinctes, Roigites and possibly
Subvinalesphinctes are similar in ornamentation, thus the juvenlle forms or imner whorils
are not often determinable to the subgeneric rank, Such specimeny were found in all the
exposures of the Jagua Formation (Jagua Viela Member) in Sierra de los Organog as well_l as
“in’ Brujito and Loma Calabrote exposures of the Francisco Formation in Sierra del Rosario.
In some dinstances the subgeneric status of the specimens may be inferred. For exam{ple,
the specimens No. 2411 from El Hoyo de la Sierra amd No. 25152 from Briufito (cf. P, 2, wig,
4), 5 mm and 65 mm in diameter respectively, display subecircular whorl section and are
ornamented with loosely-spaeed sirong ribs; the former .specimen represents phragmocone
andthelafl:berphragmoeomemmapauotbodymambetMthmx.tarowddmgotmem.
memmﬂmmmearsﬁmﬂh:wlmermmleudemﬂemﬁmmﬂmm
subgenera Vinalesphinctes and Subvinalesphinctes. First of them appears very close to the
inner whorls of V. niger Spath or V. imlayt (S. R.), whereas the second, displaying more
evolute coiling than any of the species of subgents Vinalesphincies recorded so far (Ud = %%
and Wh = 262% at D = 61 mm), seems closer o gome Subvinalesphinctes, ]

Some of poorly preserved specimens found dn lower part of the Jagua Formation
(Zacarfas Member) in the area of Zacarfas and La Mina mogotes, Slerra de dos Organos, may
be referable to the genus Vinalesphinctes, ) '

The form originally described as. Kossmatic zacatecana Bunikh, by Sénchez Roig
(1920, F1, 10, Figs 1—1A4) represents inner whorls of the genus Vinalesphinctes, Spath (1331, p.
400) supposed that it mey represent a species-clogely affined to Prososphinctes subconsociatus
(= Vinalesphinctes (Roigiies) subconsocigtus), but according to the presemt author it i8 too
small for any reliable subgeneric or gpecific identification. -

The specimen described as Perisphincies (Dichotomasphinctes)  plicatiloides O'Connell
by Jaworski (1840, Pl, 4, Fig: 4), represents a fragment of ‘whorls, 4 mm in diameter, markedly
differing from the Tepresentatives of this @pecies, but being strikingly similar to lnner whorls
of the genus Vinalesphinctes (cf. also Jaworgki 1840, p. 128), It mhay represent inner whorls
of the subgenus Vinalesphinctes or, when sutures are approximated, a form closely related
to the V. (Roigites) catalinensis group.

Genus PERISPHINCTES Waagen, 1869
Subgenus CUBASPHINCTES Chudoley & Furrazola-Bermtidez, 1968
(Type species: Perisphinctes jaworskii Chudoley & Furrazola-Bermfidez,
1968)

Preliminary remarks. — The subgenus Cubasphinctes was created by Judoley
& Furrazola-Bermudez (1968) for the single species, P.(Cubasphinctes) jaworskii
from the Oxfordian of Cuba. According to the present author several other species
from the Cuban Oxfordian previcusly incorrectly assigned to various subgenera of
Perisphinctes as eg., Arisphinctes or Orthosphinctes, should be placed in that sub-
genus, : .

Diagnosis, — Macroconchs with simple peristome, up to 260 mm in diameter, but
usuauymauer,aou-aoommd.ndiamerber.mdycimmberzls-toaw.hm:llong.de.lﬂmgotinner

arnd middle whorls varizble, involute or evolute; outer whorl always evolute, 'Whorl section
usually ovate, imdtially often low-ovate, becoming high-ovate later; sometimes trapezoldal
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(Text-fig. 15). Ribs marked on the ‘whole ‘whorl surface, appearing on umbilical wall with
distinet twist, more or less prorsiradiate on whorl sides, straight, weakly concave or flexuous.
Inner whorls ornamented with biplicate and single ribs as well as some intercalatory ribs;
on middle whorls and initial part of the outermost whorl there appear iriplicate ribg (with
mono- and dischizotomous division) as well as somedtimes bidichotonnous ribs; intercalatories
are oormno_n.' The outermost whorl digplays later as a rule some crowding of ribbing;
biplicate, single and intercalatory ribs a:e predominant here, There {8 a marked decrease én
the ratio of secondary/primary ribs on the outermost whorl in. comparigson with the preceding
ones. Constrictions numerousg throughout the development; uniform in width along the whorl
side or wedge-like — widening towards the venter. They are often followed by two single
ribs.

Two groups of specles may be distinguighed wiithin . the subgenus Cubasphinctes: (1) the

P. (C.) jaworskit group, characterized by ribs densely spacéd om inmer whorls and more loosely
spaced on middle whorls and initial part of the outermost whorl (Text-figs 11—14), and the
secondaries/primaries ratlo usually high, uwp to about 3.0—5.0; (2) the P. (C.) albeari g.oup,
_characterized by .similar number of 1ibs on inner and middle.whorks amd imtitlal part of the
. outermost whorl or even some increase in mumber of ribs with increasing size ‘(Text-figs
.18—17); velue of the secondaries/primaries ratio 8 often- lower, up to. about 2.5—3.5.
_ Differences and affinities, — Almost all species hére allocated in the sub-
genus Cubasphinctes were previously givem various subgeneric -names but they
were commonly referred to the genus Perisphincies, The ammonites of this subgenus
o't':'qu-‘py probably somewhat peripheral position in respect to the main evolutionary
steam of Perisphinctes, :_beihg sometimes close. to Discosphinctes or, supposedly, even
-to some representatives of Vinalesphinctes (cf. description of the latter genus). .

According -to Arkell (1956), and Judoley & Furrazola-Bermudez (1968) the
large part of Cuban perisphinctids- represent the subgenus Arisphinctes Buickman,
1924, However, the material available does not support that point of view, Judoley
& Furrazola-Bermiidez (1968, p. 82, Fig. 11) noted some..differences between the
typical European Arisphinctes and Cuban forms referred to that subgenus but they
did mot consider them as of subgeneric character. According to the présent atithor,
the majority of Cuban “Arisphinctes” actually matches the diagnosis of the sub-
_genus Cubusphinctes. The essential differences between the subgenera Arisphinctes
-and Cubnsphinctes are as follows:- : .

. i) Arisphinctes compriges forms very large to gianis (over 500 mm In diameter), whe-
ress Cubasphinctes — generally smaller, up to 260 om in diameter; .

) @) outer whorl of Arisphincies is ornamented with widely spaced, ooarse primaries
and its_ventral side is smooth; in Cubusphinctes the last stage of ornamentation is marked
by. the appesarance iof nuinerous, fairly thin, usually biplicate. and single Tibs passing. across
the venter; ' . ’ ] .

@ii) there is a digtinct difference in trend of wib curves; in Arisphinctes the peak of
rib curve coimcides with middle whorle and in Cubasphinctes — with the end of last whorl
and, sometimes, there is alkso other peak coinciding with inner whorls;

(iiif) Inner and moiddle whorls of Arisphinctes display monoschizotomous ribbing, whe-
reas the comjparable ‘whorls of Cubasphinctes — monoschizotomous as well ag dischizotomous
and even bidichotomous ribbing.

‘It should be noted that Cuban species Perisphinctes guanensis S. R. and P,
planatus S. R., allocated in subgenus Cubuasphinctes here, were considered by Arkell
(1956, m. 573) as close to the subgenus Arisphinctes, and more precisely to the P.
(Arisphinctes) berlieri group. The species Perisphinctes berlieri de Loriol is currently
interpreted as belonging to Liosphinctes Buckman, 1925 (cf. Enay 1986), the subgenus
.partly questioned and considered as hardly separable from Arisphinctes by Arkell
. (1939, p. LIX) but at present accepted -as a well-defined taxon (Callomon 1960, Enay
1966). Cuban ammonites referred to Cubasphinctes appear somewhat similar to
Liosphinctes, differing from it in several features including somewbat different
trend of rib curve, usually more crowded ribs on the last whorl, and in markedly
more common dischizotomous and ‘bidichotomous division of ribs in some species.

The subgenus Cubasphinctes appears to be the most close to Platysphinctes
Tintant, 1961, However, the latter is based on scarce and incomplete matterial from
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the Oxfordian of Europe and its systematic position is still debatable (cf. Tintant
1961; Enay 1966; Malinowska 1970; Brochwicz-Lewifiski 1972, 1974), According to
the present author, the relationship between- Platysphinctes and Liosphinctes suggest-~
ed by some authors (Enay 1866; Brochwicz-Lewifiski 1972, 1974) may validate the
treatment of the former as subgenus.of Perisphinctes,. However, the assumptiion
that Platysphinctes represents microconch counterpart of Liosphinctes (cf. Enay 19686,
Brochwicz-Lewifiski 1972) has been never evidenced. Therefore, the problem whether
Platysphinctes and Cubasphinctes represent the same subgenus, closely related -sub-
genera or more distant forms, will mot be solved umtill more adequa'te material
is available.

Other Cuban species here referred to the subgenus Cubaspimwtes such as
Pensphinetes cubanensis O'Con. and P. rutteni Jaw., were previously assigned -to the
.subgenus Orthosphinctes Schindewolf, 1925 (cf. e.g. Ark-e]l 1956, Judoley & Furrazo-
Ja-Bermtidez 1968). More 'complete material made it possible to show that these
species most probably represent macroconichs and display all the features of the
subgenus Cubasphinctes.

Remarks on dimorphism. — Peristomal part of u:ndorufbtful fully grown.-repre-
sentatives of Cubasphinctes is damaged (e.g. Judoley & Furrazola-Bermiidez 1968,
Pls 15~17); Some other probably fully grown specimens such as P. jaworskii (No,
2399a, cf. PL 3, Fig. 11) or P. guanensis (No. 2029, cf. PL 6, Fig, 1) display partly pre-
served simple perisiome. Moreover, there are some fragmentary specimens of Cuba-
.sphinctes with simple peristome while there is no record of lappeted representaltive
of this suhgenus. It should be also noted that representatives of Cubasphinctes are
the only" la.rge Perisphinctes in the rich ammonite material of the’ Oxfordian of
Cuba, and that these forms may represent dimorphic counterparts of the only
undoubtful microconchs of the genus Perisphinctes — Antilloceras subgen. n, deriv-
ed from the same Oxfordian beds. Thus, it is concluded that the all representatives
of the subgenus Cubasphinctes should be interpreted as macroconchs,

Ammonites of the subgenera Cubasphinctes and Antilloceras are characterized
by similar simple ornamenfation of inner whorls, primarily consisting of biplicate
and single Tibs; moreover, outer whorl of the latter subgenus displays initially some-
what more complex 'ornamentation (triplicate ribs often with dischizotomous divi-
sion, intercalatory ribs) well-matched by the ornamentation of earlier part of middle
wwhorls of Cubasphinctes, Subsequently the ornamentation of .these subgenera-be-
comes different. The last stage of ornamentation in Antilloceras is characterized by
occurrence of lb1p11cate and single rihs whereas in Cubasphinctes the omamentatmrn
becomes increasingly complex, up . to ‘the beginning of the outermost whorl and
simplified onwards.

The analysis of the ornamentation of comparable whorls as well as other
features (whorl section, diménsions) suggest dimorphic relationship between ithe
particular species of Cubasphinctes and Antilloceras, However, a few species of
Cubasphinctes. (M) have inner whorls similar and may. be paired with a single species
of Anitilloceras (m).

The species Pemphmctes (Antzuoce'ras) antillarym Jaw. is a microconch cha-
racterized by flexuous ribs markedly crowded on inner whorls. Taking into. account
those features as well as density of ribbing and coiling of inner whorls (c¢f. Text-fig.
18) it dfollows that its dimomphic counterparis are presumably P, (C.) gaworskn
Chud. & Fur. and P. (C.) cubanensis O'Con, of the P. (Cubaspinctes) 3awo'rsku grolip
{cf. Text-figs 11, 13). _

Other microconch, P. (Anitilloceras) spathi S. R, also dxsplaymg ‘rather: dense
ribbing on inner whorls (cf. Text-fig. 19) and the straight or somewhat concave ribs,
:may represent dimorphic counterpart of P. (Cubasphinctes) rutteni Jaw,. (cf Text-
~fig. 14) of the P. (C.) jaworskii group. -
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The species Perisphinctes (Antilloceras) plicatiloides O’Con, is a microconch
characterized by ribs not crowded on inner whorls (cf. Text-fig. 21) and may- be pair-
‘ed with sofme species of the P. (Cubasphincies) albeari group. I{ appears to be most
similar in ornamentation of inner whorls to P. (Cubusphinctes) albeari Chud. &
Fur, and P. (C.) planatus S. R., which may be dreated as its dimorphic counterparts
(cf. Text-figs 16 and 17). But it should be moted that the variety of P. (Amtilloceras)
“plicatiloides characterized by less numerous ribs and more evolute coiling matches
only some representatives of P. (Cubasphinctes) albeari, whereas other variety cha-
racterized by more numerous ribs and less evolute coiling matches both some P.
(Cubasphinctes) albeari and P. (C.) planatus. _

Occurrence. — Oxfordian, western Cuba, Silerra de los Organos (Jagua Fm.),
-presuniably also Sierra del Rosario (Francisco Fm.) wherefrom the dimorphic coun-
terpart of this subgenus, Antillocergs subgen. n. was recorded. The record of Antillo-
ceras from northern Mexico (La Gloria Fm.) indicates that Cubasphinctes may be
also presént there, However, the paleontological material known from the morthern
Mexico is very poor and inadequately preserved. The only species recorded from
this region, which may belong to Cubasphitictes is Perisphinctes durangensis Burck.
(cf. Burckhardt 1612, Pl. 8, Figs 1—2). The species P. muhlbachi Hyatt reported from
southern part of the United States (Sierra Nevada, possibly Mariposa Fm.) appears
t0 be similar to that Mexican species {Imlay 1061, p. 24, PL 4, Fig, 8).

' Species amsigned $o this subgenus: the P. jaworskii group — Periephinctes (Cubasphinc-
tes) faworskili Chudoley & Furrazola-Bermudez, P. (C.) petrosus (Sénchez Rolg), P, (C.) poeyi
Chudoley & Furrazola-Bermudez, P. (C.) vignalensis Sénchez Roig, P. (C.) cubanensis O’Con-
nell, P, (C.) intermedius Chudoley & Furrazola-Bermidez, P. (C.) rutteni Jaworski, P. (C.)
guziki sp, .n.; the P, albeari group — P. {C.) albeart Chudoley & Fm'ram!a-—Be‘mﬁdez P. (C.)
guanensis Sé'n!chez Roig, P. (C.) planatus Sénchez Roig.

THE GROUF PERISPHINCTES (CUBASPHINCTES) JAWORSKII

Perisphinctes (Cubasphinctes) jaworskii Chudoley & Furrazola-Bermiadez,
1968
(Text-figs 11, 15; PL, 3, Fig. 11)

1940, Peruphmctes (Planites) cubanensis O°Connell; Jaworski, pp. 98—104 (partim), Pl,
Figs 3a—b, 4; non Pl, 4, Fig. 1a—b,

1988. Pewiephinctes (Cubasphinctes) jaworskid Chudoley & Furrazola; Judoley & Furr-azoln—
Bermudez, pp. $0—81, Fl. 37, Fig. la—a (holotype); 1. 38, Fige la—d, 2—3,

Material Five apecimens (No, 23802, 2408, HSA-9, HSA-4, P-3 and P-4).

Dimensions:
Table 15
Speoimen) D Ua Wh wn 8/P at D
- Looality . No. [tam) (%) (%) (%) 2 * Pl20-40 40-60 60-80 B0+100 100-120 120140 |
ho_lotysa X .
{TP-59*|130 47 28 23 1.23 © 46 3.8.
El Hoyo de la Siexra |° 2399a |112 43,5 734.5 74.0 4.2 3.2
K1 Hoyo de 3. Antonlo] HSA-) | 90 41.6 34.4 : 4.0 3.6
45 44 33.3 ’
X1 Hoyo de S, Antonio] HSA-4 ’ . 4.0
" %1 Hoyo de S. Antoniof ‘P3| 80 47.5 9.2
66  45.4 29.5 29.5 1.0 3.0 3.8 4.2
21 Meyo de 5. Antonio Py 81 45,7 132.1 '30.2 1,06
. 62 45.1 32,3 30.5 1.03 2.8 4.8
El Hoyo-de la Sierra 2408 60 1.2 4.0 4.2

*dimensions after Juloley & Furraszola-Bermidez (1968).
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Description. — Initially moderately evolute, increasingly evolute later (Text-
-fig. 11B). Whm‘.l gection initially low-ovate, almost so high as thick, later ovate to
high-ovate. Whorl sides weakly convex (Text-tig. 15).
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Fig. 11. Rib-curves (A) and character of coiling .treated as the ratio of umbilical
diameter/whorl height (B) for Perisphinctes (Cubasphinctes) jaworskii Chudoley &
Furrazola and Perisphinctes (Cubasphinctes) petrosus (Sinchez Roig)

P, (C.) jaworskii Chwd. & Fur.: 1 holotype (J¥-89), 2 paratype (JF-M), 3 specimen No, 2386a,

4'P-3, 5 P4, 6 HSA-3, 7 (= P, cubanensis in Jaworeki 1040, PL 3, Fig, 3); :
P. (C.) petrosus (Sanchez Roig), § holotype (JF-67);
P. (C.) ¢f. petrosus (Sinchez Roig), 8 (= P. cubanensis mut. # dn O'Connell 1920, P1. 85, Figs 1—2)
Rib-curves of specimens presented by Jaworski {1940) and ©O’Connell (1320) are comnstructed after
" the- iNlustrations

Ribs strong, with a marked twist at umhilical wall, prorsiradiate on whorl
sides, flexuous; the mumber of ribs changes along with shell size (Text-fig. 11A),
Inner whorls covered 'with numerous, primarily biplicate ribs as well as ‘with some
intercalatories, Poiv* of furcation situated at two-thirds of whorl height.
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Middle whorls and dnitial part of the outermost whorl display more loosely
spaced primary ribs as well as a marked increase in value of the secondaries/pri-
maries ratio up to about 4.0—4.6 (Table 15). Division of ribs. is. here markedly dis-
chizotomous or even bidichotomous, which results in variable location of the point
of furcation; intercalatories are numerous. Subsequently, outer whorl displays gradual
crowding of ribs and decrease in the ratio of secondary/primary ribs (Table 15,
Text-fig. 114, and Pl 3, Fig. 11; cf. dlso Judoley & Furrazola-Bermidez 1968, Pl.
38, Fig. 2). Sometimes there ds a trend to weakening of ribs at the mid-height on
-whorl sides {c¢f. Judoley & Furrazola-Bermidez 1968, Pl 38, Fig. 2). One of the
specimens studied (P1. 3, Fig, 11) is fully or almosi fully grown {which is proved
by approximated sutures) and with a simple peristome partly preserved.

Constrictions fairly numerous, delineated by strong ribs; they are narrow and
«deeply incised on inner and middle whorls, becoming shallower and wider on outer
whorl.

Remarks, — The a.l'locatmn of some forms described by Jaworski (1940, Pl. 3,
Figs 3—4) as P. cubanensis in the synonymy of P. jaworskii by Judoley & Furrazola-
-Bermudez (1968) appears to be valid. These specimens display all the features typi-
cal of the latter (high evolute coiling, high secondaries/primaries ratio, common
dischizotomous division of ribs), which differ them drom typical represemtatives of
Perisphinctes (Cubasphinctes) cubanensis 0'Con. '

The species Perisphinctes (C.) rutteni Jaw. displays equally numerous dis-
<chizotomous ribs as P. joworskii, ~differmg in more ‘dense Tibbing and straight or

" «concave ribs as well as in less evolute emﬂhng In turn, Pen#phznctes (C.) petrosus
(S. R.) appears io be tthe closest to P. jaworskii, but it is relatively poorly known,
‘The differences between the two species are discussed below.

Occurrence, — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
type locality is unkmown. The author’s,specimens were found at El Hoyo de la
Sierra and El Hoyo de San Antonio. The specimens of Jaworski (1940), were found
at Puerta del Anctn.

Perisphinctes (Cubasphinctes) petrosus (S&nchez Roig, 1951)
(Text-fig. 1)

1920, Perisphmctes cubanensis O’Comnell m-utatmn 8; O’Connell, pp.: v62—863, Pl. 35, Figs 1—2.
1951, Ataxioceras petrosus Sanchez Roig; Sémhez Rolg, DDp. sr-—sa Pl 24, Figs 12 (holotype).
1859, Subgen, nov. petrosus Sinchez Rcig; Arkell, p. 573. .

1968. Perisphinctes (Arisphinctes) petrosus (Sénchez Roig); Judoléy: & Furrazola-Bermudez,

Dp. 86—89, Pl. 95, Fig. da~—c (holotype).

Remarks, — This species was based on a single, large and well-preserved
specimen, subsequently refigumed by Judoley & Furrazola-Bermiidez (1968), - The
generic status of this form was the subject of controversies. Sanchez Roig (1951),
{aking into account suggestions made by Burckhardt, assigned it to Ataxioceras.
This identification was questioned by. Arkell (1958) according to whom this form
represents a new peresphinctid subgenus, In tumn, Judoley & Furrazola-Bermudez
(1968) assigned it to the subgenus Arisphihctes of the genits Perisphinctes with some
reservation. According to the present author the holotype of this species appears
markedly similar to t¢he representatives of P. jaworskii Chud. & Fur., the type
species of the subgenus Cubasphinctes. These two species are characterized by
similar development of sculpture (cf. Texit-fig, 114) with initial gradual increase in

. value of the secondaries/primaries ratio, common occurrence of dischizotomois and
bidichotomous ribs, as well as distinct. crowding of ribs and related decrease in
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value of the secondaries/primaries ratio at langer diameters. The lafter features
are displayed by the.end part of outer whorl of the holotype of P. petrosus, where
there is also distinct weakening of sculpture on whorl sides, The mwode of coiling
and whorl section of P. petrosus (of. Text-fig. 11B) also appear similar to those of
P. jaworskii. Thus, it follows that P. petrosus should be assigned to the subgenus
Cubasphinctes.

The species Perisphinctes petrosus appears to be closer to P, jaworskii than
any other species assigned to Cubasphinctes, It differs from P, joworskif in less
densicostate inner whorls (cf. Text-fig. 114) and more common bidichotomous ribs,

The incomplete specimen, Perisphinctes cubanensis mutation f of O’Connell
(1920, Pl. 35, Figs 1—2) resembles the holotype of P. petrosus in density (cf. Text-fig.
114) and style of ribbing f(dischizotomous and bidichotomous division of rTibs) and
it presumabily belongs to that species.

Occurrence. — Sierra de dos Organos, Jagua Fm, (Jagua Vieja Member). The
holotype was found in Laguna de Piedra; the spemmen of O’Connell (1920) was found
in the Vifiales area.

Perisphinctes (Cubasphinctes) poeyi Chudoley & Furrazola-Bermudez,
1968
(Text-fig. 12; P1. 3, Fig. 10)

1968. Perisphinctes (Aris:phinctés) poeyi Chudoley & Furrazola; Judoley & Furrazola-Bermiu-

dez, pp. TT—78, Pls 1517 (holotype); PL 23, Fig. 1.

Material. — Two specimens (No. 2396 and 24033) allocated in rth.ls specles with reservation and
described as P. (C.) cf. poeyi.

Remarks. — This species was originally referred {o the subgenus Arisphinctes.
The holotype (Judoley & Furrazola-Bermudez 1968, Pls 15—17) is however fully
grown, almost complete specimen about 260 mm in diameter, markedly different from
representatives of this subgenus and displaying all the typical features of the sub-
.genus Cubasphinctes, Crowding of ribs_on inner whopls (Text-fig. 12) indicates that
this species belongs ito the P. (Cubasphinctes) jaworskii group. The species Peris-
-phinctes poeyi has strong and thick primary ofibs om middle whorls and its ribbing
‘appears to be more distant than in the niajonty of species of Cubasphinectes, Other
diagnostic features of this species include: low-ovate section of imner and middle
whorls and ovate section of outer whorl, markedly convex whorl sides, middle
whorls ornamented with bi- and triplicate ribs usually with monosuhizotomous
division, numerous intercalatories (the ratio of secondary/primary ribs equals about
2.6 at D = 45 mm and about 3.5 at D = 195 mm in the holotype). The mibs become
more densely spaced and weaker on the last half of the outermost whorl of the
holotype; and the secondaries/primaries ratio decreases there to about 2.0, similarly
. @s-in other fully grown representatives of the subgenus Cubasphinctes.

" A poorly preserved specimen (No, 2386) presummably represenis inner whorls
of P. poeyi. It is fairly evolute (Ud = 44% and Wh = 32.7/ at D = 58 mm); whorl
section - low-ovate with highly convex sides (Wb = 34.5%, h:b = 094 at D = 58
‘mm); ribs not numerous (Text-fig, 12), strong, bi- and triplicate,- accompanied by
some intercalatories {the ratio ‘of Secondarv/primary ribs equals about 3.0 at D. =
=50 mm).

Other specimen studied by lthe present author (No. 2403a; Pl 3, Fig. 10) may
also ‘belong to this gpecies. It ds markedly evolute (Ud = 51% and Wh = 28.1% at
D = 06 mm), with low-ovate whorl section. and convex whorl sides (Wb = 31.2%
“apd h:b = 0.9 at D = 98 mm) and omamented with loosely spaced, strong bi- and
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triplicate ribs as well as some intercalatories; point of furcation situated at $wo-
-thirds of whorl side; the ratio of secondary/primary ribs equals 3.0 at D = 80 mm,
This specimen differs from typical representatives of P. poeyi in wibs not crowded
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Fig. 12. Rib curves of Perisphincies (Cubasphinctes) poeyi Chudoley & Furrazola and
Perisphinctes (Cubasphinctes) vignalensis Sanchez Roig
P. (C.) poeyi Chud. & Fur.: 1 holotype (JF-45), 2 paratype (JF-50, number of ribs per halt of
whonl); P. (C.) cf. poeyi Chud. & Fur., 3a apecimen -No, 2403a, 3b 2398 (number of ribs per
half~whorl); P. (C.) vignalensis Sinchez Rolg: ¢ holotype (JF-47), 5 JF-48 (cf. Judoley & Furra-
zola-Bermutidez 1968, Pl, 22, Fig. Za—b), 6 JF-48 (= P. castroi in Sénchez Rolg 1951, Pl 18, Figs
1—2 = P, ganchezrotgi Arkell 1864, cf. Judoley & Furrazola-Bermudez 1968, Pl 21, Fig. 2, Pl
2, Fig. la—c)
Rib-curves of specimens JF-48, JF-40 and JF-0 are comstructed after the illustrations present-
ed by Judoley & Furrazola-Bermudez (1863)

on inner whorls {cf. Text-fig. 12). Close to the end of the outermost whorl (at
diameter exceeding 70 mm) the ribbing becomes more dense, presumably reflecting
the beginning of the final stage of ornamentation. This stage usually begins in P.
poeyi at larger diameters (cf. Judoley & Furrazola-Bermiidez 1968; also Text-fig. 12),
thus it may be supposed that this specimen was much smaller when fully grown.
Even if it is the case the resulting differences in size were not higher than those
in other species of subgenus Cubasphinctes (e.g. Text-fig. 13).

The species Perisphinctes poeyi markedly differs from P, jaworskii Chud. &
Fur. in less densicostate inmer whorls, ribs stronger on middle whorls, very scarce
dischizotomous division of ribs and presumably in lower value of the secondaries/
fprimaries ratio for middle whorls. It differs from P. petrosus (S. R.) in ribs stronger
on middie whorls, very scarce dischizotomous division of ribs and the complete lack of -
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bidichotomous ribs. In turn, P. cubanensis O'Con, is generally more densicostate;
but less densely ribbed representatives of this species (cf. Text-fig. 13) appear to be
somewhat similar to P. poeyi, differing in more slender whorls.

Occurrence, — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
holotype was found at Laguna de Piedra mearby Vifiales. The author’s specimens
were found at El Hoyo de la Sierna.

Perisphinctes (Cubasphinctes) vignalensis Sanchez Roig, 1920
(Text-fig. 12)

1920. Perisphinctes vignalensis Sénchez Roig; Sanchez Rolg, pp. 21—22, PL 5, Figs 1—a

(holotype).
1951. Perisphinctes (Dichotomosphinctes) vignalensis Sémchez Roig; Sénchez Roig, pp. 7677

(partim), Pl, 14, Figs 3—4 (holotype); non Pl 14, Figs 1—2.

1851, Perisphinctes (Dichotomosphinctes) castroi Sénchez Roig; Sanchez Roig, pp. 80—8L;

P, 18, Figs 1—2.

1936, Perisphinctes (Pseudarisphinctes) vignalensis Sénchez Roig; Arkell, p. 5.

1956. Perisphinctes (Arisphinctes) sanchezrolgi Arkell; Arkell, p. ¥13. :

1968. Perisphinctes (Arisphincies) vignalensis SBénchez Roig; Judoley & Furrazola-Bermtdez,
pp. 7990, Fl. 2, Figs da—d (‘l'golp'tytpe), 2; Pl, 2, Figs la—c, 3a—D.

Remarks. — This is one of tthe first species of Perisphinctidae described from
the Oxfordian of Cuba, Its holotype, is represented by a not complete phragmocone,
80 mm in diameter, and a fragment of body chamber at 110 mm diameter. The spe-
cimen is evolute (Ud = 47P/o and Wh = 31%, at D = 77 mm); whorl section initially
low-ovate, ovate later (h:b = 114 at D = 77 mm) and with convex sides. Inner
whorls ornamented with fairly mumerous ribs slightly decreasing in number towards
the ouier whorls {Text-fg. 12). Phragmocone ornamented mostly with biplicate
ribs @s well as with few intercalatory ribs; bidichotomous ribs are occasionally
found on the last part of phragmocone preserved, The fragment of body chamber
displays three biplicate ribs and one single rib adjoining consfriction,

~ The species Perisphinctes vignalensis was redescribed subsequently by San-
chez Roig (1951), who refigured the holotype and figured other specimen assigned
to this species {op. cit., Pl 14, Figs 1—2). However, the latter differs from the holotype
in smaller number of primary ribs on middle whorls as well as in hiigher walue of
the secondaries/primaries ratio. It presumably does not belong to P, vignalensis but
rather to P. jaworskii.

Judoley & Furrazola-Bermtdez (1968) interpreted Perisphinctes sanchezroigi
Arkell, 1956 = Perisphinctes castroi Sinchez Roig, 1951 as a junior synonym of P.
vignalensis. The holotype of the former species (S&nchez Roig 1951, Pl, 18, Figs 1-2;
¢f. also Judoley & Furrazola-Bermudez 1968, Pl. 21, Fig. 2; Pl 22, Fig. la—c) appears
actually similar to that of P. vignalensis, which seems to implicate that these
specimens are conspecific. ' :

The subgeneric stabus of P. vignalensis was the subject of controversies; this
species was successively placed in ithe subgenera Dichotomosphinctes by Sanchez
Roig (1951), Pseudarisphinctes by Arkell {1966) and Arisphinctes by Judoley & Fur-
razola-Bermudez (1968), However, the trend of rib curve (cf. Texi-fig, 12) appears
essendially different from that of indicated subgenera and is typical of Cubasphinc-
tes and especially of the P. (Cubasphinctes) jaworskii group. It should be also noted
that differences in ornamentation of phragmocone (biplicate, occasional bidichoto-
mous, and some intercalatory ribs, the secondaries/primaries matio equals about 27
at D = 80 mm), and preserved part of body chamber (biplicate ribs) of the holotype
supports the allocation of P. vignalensis in ithe subgenus Cubasphinctes.
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Another form, Perisphincies vignalensis subquadratus, has been proposed as.
new subspecies by Judoley & Furrazola-Bermudez (1968, pp. 80—81, Pl, 23, Figs.
2—3) but its relation ‘to P. vignalensis is not clear. The only two representatives of
this subspecies, No. JF-51 (holotype), and No. JF-52, are relatively small, about
70 mm and. 105 mm in 'diameter, respectively, and without a peristome, Primary ribs
are somewhat crowded on inner whorls, becoming more widely spaced up 1o about
3/4 of the outer whorl, and finally, more densely spaced; this last feature may in-
dicate that the specimens are almost fully grown. The outer whorl is ornamented
with biplicate, as well as some friplicate ribs sometimes with dischizotomous divi-
sion, and some intercalatories. The ratio of secondary/primary ribs initially increases
at the outer whorl to 2.4—2.8 and supposedly decreases later., The form Perisphinctes
vignalensis subquadratus differs from P. vignalensis in subquadrate whorl section
and smaller number of primary ribs per whorl; it may representt a full new species.
This form was originally assigned to Arisphinctes by Judoley & Furrazola-Bermi-
dez (1968) which is impossible to accept; the development of sculpture suggests its
affinity with Cubasphinectes.

" The species Perisphinctes vignalensig differs from P. (Cubasphinctes) jaworskii
Chud. & Fur. in smaller difference in density of ribbing of inner and middle whorls
(¢f. Text-figs 11-12), lower value of the secondaries/primaries ratio, and common
biplicate ribs. P. (C.) petrosus (S. R.) has smaller number of ribs, often displaying
dischizotomous and bidichotomous division. P. (C.) poeyi Chud. & Fur, is characteriz~
ed by less numerous (¢f. Text-fig. 12) and stronger primary ribs and higher value
of the secondaries/primaries ratio. Perisphinctes (C.) cubanensis O’Con. is generally
characterized by higher difference in number of primary ribs on inner and middle
whorls, different wcoiling and more slender whorls - (Text-figs 13, 15 and Table 16).
The remaining species of the P. (C.) jeworskii group differ from P. vignalensis in
being more densicostate as well as in other features.

Occurrence, — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member), The
holotype was found in the Vifiales area (Cuchillas de José Riviera); the remaining
specimens were found in ithe Jagua Vieja area and at El Hoyo de la Sierra.

Perisphinctes (Cubasphinctes) cubanensis O’Connell, 1920
(Text-figs 13, 15; P1. 4, Figs 1-8)

1920, Perisphinctes cubanensis O'"Connell; OConnell, pp. 645660, Fl. 34, Figs 1—2 (holotype).

71920. Perisphinctes delatorii O'Connell; O'Connell, pp. 663—670, PL. 35, Figs 3—6.

1920. Perisphinctes wariaeformis Burckhardt; Sénchez Roig, pp. 18—19, PL 3, Figs 6, 6A;
Pl. 6, Fig. 1.

193, Ataxioceras lictor (Fomtannes), *‘Cuban variety”; Spath, p. #48.

1940, Peritsphinctes (Planites) cubanensis OConnell; Jaworski, pp. 99104 (partim); anon PL 3§,
Figs 3—4.

1851, Ataxioceras lictor cubanensis Spath; Sinchez Roig, p. 87, Pl 23.

1956, Perisphinctes (Orthosphinctes) cubanensis O’Connell; Arkell, p. 5%.

1956. Perisphinctes (Arisphinctes) cubanensis Sénchez Roig; Arkell, p. 573.

1988. Perisphinctes (Orthosphinctes) cubensis O'Connell; Judoley & Furrazola-Bermuidez,
Table (Text-fig, 10).

1968. Perisphinctes (Arisphinctes) humboldii Chudoley & Furrazola; Judoley & Furrazola-
Bermutdez, pp. T0—179, Pls 18—20.

1968. Perisphinctes (Arisphinctes) guanensis angustiumbilicatus Chudoley & Furrazola; Ju-
doley & Furrazola-Bermiidez, pp, 86—387 (partim).

Material. — 'Nine specimens (No. 2379, 2405, 2406, 2407, 240%a, 2450, 2457, 2460 and HSA-2).
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Dimensions:
Table 16
Specimen| D U4 Wh Wb 3/P at D
Looality No. |(mm) (8} (%) (%) B * P|20-40 40-60 50-80 80-100 100-120 120-140

Vifiales holotypé] 5537 38 29 1.3

6538 6. 28 1.3

86 38,5 34 24 133 3.2 3.0
EL Hoyo de S. Antomio| HSA-2 | 57 3§ 35 315 1.1 2.4 2.8
Sierra de Guane 2460 69 38.4 37 e 1.2 2.4 3.2
Sierra de Guane 2450 | 68 34.8 40.4

: 94 35  38.3 2.4 3.4 3.0

Sisrra de Guane 2457 2.8 3.2
El Hoyo de 1a Sierra | 2407 | 78 38.4 34.6

100 38.5 3% 3.2 3.6
El Hoyo de la Sierra | 237% | v6 #1.6 33,2 30.2 9d.42

_ 112 42 32 2R 1.2 . 3.6 3.8
El Hoyo de la Sierra 2405 |108 42.5 34.2 24 1.4 2.8 .
El Boyo de la Sierra 2409a | 98 42 333 3.0 2.4
El Hoyo de la Sierra | 2406 | 73 41.7 34.) )
: 130 46 31 3.6 2.6

*3imensions efter O'Commell {1920).

Description. — Coiling initially weakly evolute or close io the evolutness/
Jinvolutness boundary, later increasingly involute, and finally in the case of middle
and outer whorls — progressively more evolute (Table 16 and Textt-fig. 13B). These
changes may ajppear sooner or later in individuals but the trend is always the same.
Whorl section ovate, whorl sides flattened or weakly convex (Text-fig. 15); the
ratio of whorl height/thickness increasing along with shell size.

Ribs strong, with a marked twist at umbilical wall, prorsiradiate and somewhat
flexuous on whorl sides, branching at about two-thirds of whorl height. Style of
ribbing including the mumber of primary ribs per whorl changes along with shell
size (Texti-fig. -13A). Particular individuals markedly differ in nmumber of primary
ribs to about 20 per whorl at comparable diameters.

Inner whorls omamented with numerous biplicate and some intercalatory
ribs; on the middle whorls and initial part of the outer whorl the primary ribs
become more distant; this is accompanied by the appearance of {riplicate, mainly
monoschizotomous ribs and the increase in number of intercalatories, resulting in
maxitmmn value of the secondaries/primaries ratio ranging from 3.2 to 3.8. Last part
of the outer whorl displays more closely spaced primary ribs and resulting decrease
in value of the secondaries/primaries ratio (Table 16). ‘A trend to weakening of
ribbing on whorl sides may be marked (PL 4, Fig. 6).

Constrictions fairly numerous, shallow, delineated by strong ribs. On inner
whorls they are sometimes followed by two single ribs, whereas later — by one
single rib and fairly often by distinctly crowded growth lines.

Remarks, — This species was assigned to the subgenus Orthosphinctes by
Arkell (1956) and Judoley & Furrazola-Bermidez (1868). However, it should be noted
that the holotype is an immature specimen (¢f. O’Connell 1920, p. 660) and the
smooth band visible at the end wof its outer whorl presumably represents a zone of
crowded growth lines following the constriction. Such crowding of growth lines
behind the constriction is often displayed by representatives of the subgenus
Cubasphinctes on various growth stages. The holotype of P. cubanensis differs from
typical representatives of Orthosphinctes in several features including the course
of rib curve, resembling the type species of the subgenus Cubasphinctes — Peri-
sphinctes (Cubasphinctes) jaworskii Chud. & Fur. in the general style of ribbing.
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The holdtyrpe of P. jaworskii, similarly as the holotype of P. cubanensis, is not
fuily grown {or niot complete), Further modification of sculpture proceeding in these
species involves gradual increase in number of primary ribs, and decrease in value
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Fig. 13. Rib-curves (A) and character of coiling treated as the ratio of umbilical dia-
meter/whorl height (B) for Perisphincies (Cubasphinctes) cubanensis O’Connell and
Perisphinctes (Cubasphinctes) imtermedius Chudoley & Furrazola
P. (C.) cubanensis O'Connell: 1 holotype, 2 specimen No, HSA-2, 3 2460, 4 2457, 5 2407, 6 2878,
7 2405, 8 2409a, § 2406, 10 JF-48 (=P. humboldti in Judoley & Furrazola-Bermiudez 1388, Pls 18—20;
P. cf, cubanensts O'"Connell, 11 {~ P, delatort in O’Connell 1820, PL 35, igs 8—6);

P. (C.) aff. cubanensis O’Comnell: 12 '3014, 13 (= P, cubanensis in Jaworski 1940, Pl, 4, Fig. 1);

P. (C.) intermedius Chud. & Fur.: 14 holotype (JF-57), 15 HSA-6 ’
Rib-curves of sSpecimenis presented by -O'Connell (1920) and Jaworski (1M0) are constructed
after the iMlustrations . .
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of the secondariesiprimaries ratio (cf. Table 16 and Text-fig. 13 with Table 15 ‘aind -
Text-fig. 11, as well as Pl 4, Figs 46 and PL 8, Fig. 11). Thus it follows that the

species P. cubanensis does not belong to the subgenis Orthosphinctes, but to Cuba-

sphinctes. _ '

Because of marlied differences in previous identifications it appears required
t0 discuss the systematic status of forms placed in the synonymy of P. cubanensis,
Fragmentary preserved small ‘specimen distinguished as P. delatorii by O'Conmnell
(1920, Pl. 35, Figs 3—6) does not differ from inner whorls of P. cubanensis (cf. Ja-
worski 1940, p. 102). Relatively highly evolute coiling of the last 'whorl preserved ‘of
P: delatorii somewhat differs this specimen from the majority of P. cubanensis, but
it may be partly explained by inaccuracy of measurement {cf. O'Connell 1920,
Table 4). ) ' '

The specimeén distinguished was Perisphinctes (Arisphinctes) humboldii’ by
Judoley & Emmwla—Bermﬁldez (1968, Pls 18—20) undoubtedly belongs %0 “the ‘sub-
genus Cubasphinctes; its ornamentation, dimensions and rib-curve appear sihilar
to those of fully or almost fully grown representatives of P. cubanensis (cf. Text-
~fig 134 and Pl 4, Figs 4—8). The specimen.in question appears to be the largesi re-
presentative of P. cubanensis hitherto recorded.

The systematic position of the specimen originally misinterpreted as Peri-
sphinctes warteeformis Burck, by Séinchez Roig (1920, Pl 3, Fig, 6-64 and PL 6,
Fig. 1) has been a matter of controversy. Spath (1931) considered it as representative
of Ataxioceras and Cuban wariety wof Ataxioceras lictor (Font.); subsequently San-
cheéz Roig (1851) distinguished this form as the new subspecies, A, lictor -c_ubensis
(or cubanensis in his explanation o plate). In turn, according to Arkell (1956) this
specimen belonged neither to the genus Ataxioceras nor to Progeromia (to which ‘the
species Ammonites lictor Font. is currently assigried) but to the subgenus Aris-
phinctes of the genus Perisphinctes. The latter point of view was subsequently
accepted by Judoley and Furrazola-Bermiidez (1968). However, the aﬁiﬁity of this
specimen with the subgenus Arisphinctes is also questionable. According to the
present author, the specimen “Ataxioceras lictor cubensis” displays ornamentation
(style of ribbing and trend of rib curve) typical of ammonites of the subgenus
Cubasphinctes.

Judoley & Furrazola-Bermudez (1968) considered “Ataxioceras lictor cubensis”
%o be very close to Perisphinctes planatus Sanchez Roig, 1851; at the same time in
contradiction with the rules of ICZN they described these two forms under a new
subspecific mame Perisphinctes guenensis angustiumbilicatus Chud, & Fur,, 1968,
and designated as its holotype, the holotype of P. planatus S. R. (cL also: A: Torre,
1973, p. 41), The specimen « Atqwiocerds lictor cubensis® differs from the holotype of
P. planatus in several features including ribs crowded on inner whorls and widely
spaced later, primary ribs less numerous on middle and outer whorls' and higher
ratio of secondary/primary ribs. All these features clearly indicate affinity of the
former with the Perisphinctes (Cubasphinctes) jaworskii group, and especially wwith
P. (Cubasphinctes) cubanensis; “Ataxioceras lictor cubensis” therefore is treated here
as a possible junior synonym of P. cubanensis O’Con. The specimen “Ataxioceras lic-
tor cubensis” differs from typicai representatives of the species merely in the lack
of flexuous ribs at larger diameter; the difference may indicate affinity of the form
in question with P. (Cubasphinctes) intermedius Chud. & Fur. or a very close form
P. (Cubasphinctes) aff. planatus {cf. also remmarks in descriptions of the species). It
should be also mentioned that both P. (C.) intermedius and P. (C.) aff. planatus may
be interpreted to some degree as forms tramsitional between P. cubanensis and
P, planatus. ’ . o

The species Perisphinctes intermedius Chud. & Fur. differs from P. cuba-

nensis in smaller difference in density of ribbing of inner and middle whorls (cf.
5
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‘Text-fig, 134); besides, the number of ribs on middle whorls of the former species
appears to be close to upper limit of variability of corresponding whorls of the
'atter, Moreover, P. intermedius differs from P. cubanensis in lower value of the
secondaries/primaries ratio (as a rule less than 3.0) and in ribs on outer wharl
markedly prorsiradiate, straight or weakly concave but not flexuous (as it is usually
the case-in the latter species).

The species Perisphinctes cubanensis di.ﬂfem irom P, joworskii Chud. & Fur.
in less evolute coiling, generally denser ribbing on middle and outer whorls, lower
* value of the secondariesfprimaries ratio, and scarcer dischizotomous ribs, P, (C.)
rutteni Jaw. displays higher value of the secondaries/primardies ratio for inner whorls
~and much frequent-dischizobomosus ribs, as well ms different course of ribs.

Occurrence. — Sierra de los Organos, Jagua Fm, (Jagua Vieja Member). The‘
specimens under study were collected at: El Hoyo de San Antonio, El Hoyo de la
Sierra and Sjerra de Guane. Specimen of Sénchez Roig (1020 — Perisphinctes
wartaeformis) was found at Puerta del Ancon and the holotype of P. cubanensis —
in the area of Vifiales (? Puerta del jAnc6n).

Perisphinctes (Cubasphinctes) aff. cubanensis O'Connell, 1920
(Text-fig. 13; P1. 5, Fig. 1)

1940. Perisphinctes (Planiies) cubanensis O'Connell; Jaworski, pp. 90—104 (partim), Pl 4,

Fig. ta—b; non Pl, B, Figs 3—4,

Material, — One specimen (No, 2014).

Remarks. — Form very clogse to P. cubanensis, differing from it in more
evolute coiling (cf. Text-fig, 13B)., In the case of specimen No. 2014 at 86 mm
diameter, Ud = 48.5% and Wh = 30.8%, and at 67 mnm diameter, Ud = 45.5% and
Wh = 32%; in the case of specimen, of Jaworski (1940, Pl. 4, Fig. 1), Ud = 48% and
‘Wh = 33% at 51 mm diameter, The ratio of the secondary/primary ribs is rather
low, equalling for the former about 3.2 and 5.4 at 70 mm and 80 mm diameter,
respectively. The coiling of these twio specimens brings them somewhat close to
P. (Cubasphinctes) jaworskii Chud. & Fur., from which they differ in being markedly
more densjcostate (qf. Text-figs 114 and 13A4), lower value of the secondaries/
/primaries ratio and less numerous dischizotomous nbs. They m'esumably represent
a new subspecies of P. cubanensis O*Conneill,

Occurrence, — Sierra de los Orgamos, Jagua Fm, (Jagua Vieja Member), The
specimen No. 2014 whas found in the basal part of the Jagua Vieja Member, at the
-fransition to the Zacarfas Member, in the La Jutia section, Jaworski’s specimen was
found at Puerta del Ancén.

Perisphinctes (Cubasphinctes) intermedius Chudoley &
Furrazola-Bermadez, 1968
(Text-figs 13, 15; PL.. 3, Fig. 12)

1963,  Periephincies (Arigphinctes) albeari intermedius Chudoley & Furrazola; Judaley & Furra-
zola-Bermiidez, pip. $6~—84 (partim), Pl 2728 (holotype); mon Pl 29, Fig. la—d.
Material. — One gpecimen (No. HSA-6). _
Description, — Evolute, especially on the imner and outer whorls (Ud = 50%
and Wh = 28 gt 168 mm diameter in the holotype, and Ud = c. 45V at 141 mm
diameter in the specimen No.HSA-6); middle whorls moderately evolute (Ud = 40.8%
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and Wh = 34.4% at 93 mm diameter in the case of the specimen No. HSA-6), Whorl
section ovate, whorl sides flattened (Text-fig. 15).

Ribs fairly strong, with a marked twist at umbilical wall, strongly prorsi-
radiate on whorl sides, straight or weakly comcave.

Ribbing dense; number of ribs per whorl changes along with shell size (Text-
-fig, 134) from about 50—556 on inner whorls to about 45—50 on middle whorls.
Middile whorls and initiel part of outer whorl display usually biplicate ribbing with
somée intercalatories; the ratio of secondary/primary ribs is the highest here and
it equals about 3.0. On the last part of outer 'whorl this ratio decreases.fo about 2.0,
whi¢h is related to a distinct increase in number of primary ribs. Coustrictions
fairly numerous, shallow, delineated by strong ribs and often followed by crowded
growth lines.

Remarks. — Judoley & Furrazola-Bermidez (1868) interpreted this form as

a new subspecies — Perisphinctes albeari intermedius Chud, & Fur, The holotype
of this form differs from the representatives of the other subspecies of P, albeari
(P. albeari albeari Chud; & Fur. and P. albeari ampliumbilicatus Chud. & Fur) in
more dense ribbing, especially on inner whorls. Other specimen assigned to P. albeari
intermedius by Judoley & PFurrazola-Bermiidez (1968, Pl. 29, Fig, 1) differs from
the holotype in less densicostate inner whorls and it presumably belongs to the
subspecies P. albeari ampliumbilicatus. In turn, the specimen 'here described (Pl 3,
Fig. 12) appears very close o the holotype of P. albeari intermedius.
. Crowding of ribs on inner whorls differs P. albeari intermedius from both
P. albeari and several other species treated here as the Perisphinctes (Cubasphinctes)
albeari group. However, faw specimens close to these species display some crowding
of ribs on inner whorls, This is the case of the fform here described as Perisphinctes
aff, planatus S. R. (cf. PL 6, Fig. 4), also displaying number of ribs per whorl and
poiling similar to thoge of P. albeari intermedius.

The overall style of costation including miarked crowding of ribs on inner
whorls indicates close affinity between P. albeari intermedius and the Perisphinctes
(Cubasphinctes) jaworskii group — particularly the species P. cubanensis O’Con.,
but there exist some differences sufficient for separation -of these forms. The dif-
ferences seem to be of specific rank, hence the form P. albeari intermedius Is here
interpreted as a separate full species P. (Cubasphinctes) intermedius Chud. & Fur.

The gpecies Perisphinctes intermedits differs from P. (Cubasphinctes) rutteni
Jaw. in generally smaller contrast in density lof ribbing of inner and middle whorls
{cf. Text-figs 13~14), lower value of the gecondaries/primaries ratio, and infrequent
dischizotomous ribs.

Occurrence. — Sierra de los Organocs, Jagua Fm, (Jagua Vieja Member). The
holotype was found in the Jagua Vieja area, similarly as the other specimen studied
by the present author (at E1 Hoyo de San Antonio).

Perisphinctes (Cubasphinctes) rutteni Jaworski, 1940
(Text-figs 14,-15; PL 5; Fig. 2)

71920, Perisphinctes cubanensis. O*Connell mutation a; -O°Connedl,. pp. es0—682, Pl, 34, Figs 4.

1940. Perisphinctes (Planites) rutteni Jaworsld; Jaworski, pp. 105—109, 1, 7, Fig. la—c (holo-
type).

1956. Perisphinctes (Orthosphinctes) ruttent Jaworski; Arkell, p. §8.

1968. Perisphinctes (OrthOsphinctes) rutteni’ Jaworskl; Judoley & Furrazola-Bermideg, Table
(= Text-tig. 10).

Maoterial. — Ope specimen {(No, 2361), and two other, poorly p-eserved and referred o this

species with reservation (No. 212 and HSA-5).
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Dimensions:
Table 17
_ Specimen| D D Wh Wb ' 5/P at D
Looality oMot | (m) () (%) (%) B2 b} 2040 4060 60-80 80100
Perisphinotes rutteni
Puerta del Anoén - |holotypd| 96 39.5 35.3 1.9
El.Hoyo de la Sierra . 44 38,7 36,3 1.1. .6, 3.4 3.2
El Hoyo de¢ la Sierra 2391 100 ‘42 35
T8 42 3503 1.5 3.6 3.6
Perisphinotes cf. rutteni
1a Jutia 2012a 76 42,1 38.127.3 . 1.4 3.6
E1 Hoyo de S. intonlo] HSA-S 50 1.27 2.6

%dimansions after Jaworskl (1940).

Description. — Coiling close t6 thé evolitness/involutness boundary in the
case of inner whorls, moderately evolute later (Text-fig, 14B). Innemmost whorls
low-ovate in cross-section, subsequent whorls rapidly becoming high-ovate with
the ratio of whorl height/thickness attaining up to 1.5 (Table 17). Whorll sides
somewhat flattened (Text-fig.' 15).

Ribs sirong, shanp-crested with a marked twist at umbilical wall, markedly
prorsmdxate on whorl sides, straight or somewhat concave; number of ribs changing
along with shell size (Text-fig. 144), Ribs numerous on dnner whorls, initially single
and biplicate triplicate later, often dischizotomous; mterca.laxtOﬁes are comMMON,

- The ratio of secondary/primary ribs high already at 40—60- mun ‘diameter .(about 3.6},
Subsequent whorls initially display more widely spaced primary ribs without any
distinet change in their subdivision. Next stage of ormamentation, displayed by tha
holotype of this species, involves decrease in value of the secondaries/primaries Tatio
whereas the number of nibs per whorl is not more reduced (Table 17, Text-fig. 144).
The final part of whorls of this species is hitherto unknown.

Constrictions fairly numerous, shallow, delineated by ribs, On imner w’hﬂrls
they are as & Tule followed 'by two-single ribs and later — by one or two single ribs.

Remarks. — The epecies Perisphinctes rutieni Jaw., similarly as P, cubanerisis
O'Con., was ustially assigned to the subgenus Orthosphinctes (cf. Arkell 1956, Judoley
& Furrazola-Bermudez 1968).- However, similarly as in the case of the latter species,
such interpretation dis difficult to accept. All the representatives of P. rutteni have
their peristomal part broken off, although several features including rib curvs,
value of the secondanes/mmnames ratio decreasing at larger diameter (Text-fig. 144
and Table 17) markedly differ ‘them from typical .representatives of the subgenus
Orthosphinctes. On the other hand the essential features of ormamentation indicate
their close affinity with representatives of the subgenus Cubasphinctes. The species
Perisphinctes rutteni differs from all the species allocated in the latter subgenus
in a peculiar combination of features — large number of primary ribs per whorl,
common dischizotomous ribbing, ribs siraight or' weakly concave.

The specimen Perisphinctes. cubanensis mutation « (O’Connell 1020, Pl 34,
Figs 3—4) js characterized by markedly concave ribs and supposedly belongs to the
species ‘P. rutteni {(cf. also remarks in: Jaworski 1940, p. 107). This species is pre-
sumably also represented by :two poorly preserved specimens from the collection
studied by ‘the present au'l:hm- (specimens No. 2012a and HSA-5); they differ from
the holotype of P. rutteni dn ribs somewhat less densely spaced (of. Text-fig, 144). .

The specimen figured by Jaworski (1940, Pl, 5, Fig. 2) markedly differs from
typical representatives of P. rutlemi. At about 50 mm diameter it js characterized
by predominance of biplicate ribs which develop instead of irregular costation with
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parabolic ribs and modes on more internal whorls. 'Systema'ti!c status of this specimen
is discussed in deseription  of Perisphinctes (Antilloceras) spp. Other specimen
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Fig. 14. Rib-curves (A) and character of coiling treated as the ratio of umbilical
diameter/whorl height (B) for Perisphinctes (Cubasphinctes) rutteni J aworski and
’ Perisphinctes (Cubasphinctes) guziki sp. n.
P. (C.) ruitent Ja.wo-r_sk.i: 1 holotype (rib-curve constructed after the illustration), 2 ‘specimen
. No. 2991; .
. P. (C.) cf. Tutteni Jaworsli: 8 2012a, ¢ HSA-5;
P, (C.) guziki sp. n.: 5 holotype {2013), 6 paratype (3041, number of ribs per half of whori)

figured by Jaworski (1940, P1, 7, Fig. 2) is insufficiently preserved and too small for
unequivocal assignation to P. rutteni.

Occurrence, — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
holotype was found -at. Puerta del Ancén and the other specimen at El Hoyo de la
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Sierra. The specimens assigned to the species with reservation were found at El
Hoyo de San Amnbonio and La Jukia (collection studied by present author) and in the
Vinéles area (O’Connell, 1920).

Perzsphmctes (Cubasphinctes) guziki sp. n.
(Text-figs 14, 15; PL. 5, Figs 3—4)

Howtype qpaoimemNo 2013, prepented in Pl, 5, Fig. 3.

Type horizon: Jagua Fm,, Jagua Vieja Member (Oxfordiamn).

Type locality: La Jutia, Sierra de los Organos,

Derivation of the name: in honour of Professor Kamimierz Guzik, who initiated Podis'h-rm.ban
cooperation in the fleld of geology.

Paratype: gpecimen No. 2401, presented in Pl, 5, Fig, 4

Dimensions:
Table 18
. Specimen] D U4 W  Wh S/P at D
Locality No. f[{mm) (%) (%) (%) B*° ®| 2040 40-60 60-80 BO-100 100-120
Ia Jutia holotype| 85 36.4 36.4 247 1.5
_ (2003) | 76 35.5 26.1 27 1.4 3.2 3.4 3.4
El Hoyo de la Sierra 2401 103 42.2 135.8 ?20.8 .7
76 375 375 29 195
38 33.5 394 35.5 1.1 3.6 4.6

Description. — Initially moderately involute, subsequently close to the
evolutness/involutness boundary "and finally moderately evolute (Text-fig. 14B).
Whorl section low-ovate, later high-ovate with the ratio of whorl height/thickness
attaining 1.5 or somewhat more (Table 18); whorl sides flattened (Text-fig. 15).

Ribs strong, sharp-crested, with a marked twist at umbilical wall, prorsi-
radiate on whorl sides, flexuous; number of ribs changing along with shell size
(Text-fig. 14A). Ribs very numerous on fnmer whorls; biplicate, single and some
intercalatory ribs present; point of furcation situated at about two-thirds of whorl
height; at 20—30 mm diameter the number of primary ribs per whorl equals about
65—70 and 80 in the holotype and paratype, respectively.

The ribs on the subsequent whorls become more widely spaced, amd the
increase in value of the secondaries/primaries ratio is observed (Text-fig, 144 and
Table 18). Biplicate, as well @s triplicate ribs sometimes with dischizotomous
subdivision, and subsequently even bidichotomous ribs (Pl 5, Fig. 4) are present;
intercalatory ribs are fairly commeon. ‘ _

At the diameter of 80—100 mm the number of primary ribs is not more reduced
and it equals about 456 per whorl; there is some trend to weakening of ribbing at
the mid-height of whorl side (Pl §, Fig. 4). The lfinal part of whorls of this species
is hitherto unknown,

Constrictions fairly numerous, shallow, delineated by distinet ribs.

Remarks. — The two representatives of this species available are supposedly
immature, Development of sculpture appears identical as that of the remaining



OXFORDIAN AMMONITES OF PINAR DEL RriIO PROVINCE 207 -

species of the subgenus Cubasphinctes; the laek of the final stage of ornamentation,
typical for this subgenus — crowding of ribs and related decrease in value of the
secondaries/primaries ratio — may be explained by the incompleteness of the
specimens, under study. Tt should be noted that the last known stage of orpa-
mentation of P. guziki sp. n. — impeded reduction in number of primary ribs at
diameter over B0 mm — %s found in other species of Cubasphinetes at comparable
diameiter {cf. Text-figs 11 and 13—14). L :

" The species Perisphinctes (Cubasphinctes) guziki sp. n. has several features in
common with P. (Cubasphinctes) cubanensis O'Con. and P, (C.) jaworskii Chud. &
Fur. The species P. cubamensis differs in less densicostate inner whords (up to 60 ibs
per whorl), scarcer dischizotomous tibs, and generally lower ratio of the secondary/
fprimary Tibs. The species P. joworskii usually is less densely ribbed throughout the
development and it is much more evolute. Simtlar. differences are found between
-P. guziki sp. n. and P. petrosus {S.R).

The species Perisphinctes (C). rutteni Jaw. differs from P. (C.) guziki sp. o.
in straight or weakly concave but never flexuous ribs and in coiling of inner whorls
tef. Text-fig. 14B). '

Occurrence. — Sierra de los Organos, Jagua Fm, (Jagua Vieja Member). The
;specimens were found at La Jutia (holotype) and El Hoyo de 1a Sierra (paratype).

Dol
NOO(

Fig. 15. Whorl sections in the subgenus Cubasphinctes

1 +— Perisphinctes (Cubasphinctes) jaworskit Chudoley & Furrazola, specimen No. P-4 at D =

80 mm; 2 — P.{(C.) cubanensis O"Connell, HSA-2 at D = c. 60 mm; 3 — P.(C.) intermedius Chudo-

ley & Furrazola, HSA-8 at D = ¢. 70 mm; 4 — P, {(C.) rutteni Jaworski, 2881 at D = c. 80 mm;

5 — P. (C.) guziki &p .n., holotype (2018) at © = c. 80 wmm; 6§ — P. (C.) albeari albeari Chudoley

& Furragola, 2443 at D = 70 mm; 7 — P. (C.) guanensis Sénchez Rolg, 2020 at D = ¢, % mim;
8 — P. (C.) planatus Sénchez Rolg, HSA-T at D = ¢. 85 mm
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THE GROUP PERISPHINCTES (CU.BASPHII_VCTES) ALBEARI

Perisphinctes (Cubasphinctes) albeari Chudoley &
Furrazola-Bermuidez, 1968

This species was previously splitted irito three subspecies (cf. Judoley &
Furrazola-Bermitidez 1968): ‘Perisphinctes albeari albeari Chud: & Fur,, P. albeari
ampliumbilicatus Chud, & Fur,, and P. albear; intermedius Chud. & Fur, The lafter
is here ‘interpreted as full species and kransferred into the Perisphinctes’ (Cuba-~
sphinctes) jaworskii group. The remaining two subspecies are here distinguished in
accondance .with their original definition within P. albeari. Dimensions of repre-’
sentatives of these subspecies are given below..

Judoley & Furrazola-Bermiidez - (1968) . allocated their species Perisphinctes
albeari in the subgenus Arisphinctes. However, ithe analysis of sculpture development
in the mominate subspecies (cf. Text-fig, 1864) has indicated that this form and thus
the species belongs to the subgenus Cubasphinctes.

Table 19
Speoimen| D Ue Wa Wb R: b S/P at D .
Locality Fo. [(mm) (2} (%) (®) 2040 40-60 60-80 BO=100 100-320 140~160
Zexigphipotes albeari slbearl
holotype '
(IP-54) [126 43 32 25 1.28 3.2 3.0 2.6
Slexra de Guaps 2458 103 42.7 34.5
N 70 42.1 34.3 2.6 2.6 2,0
Sierra de Guane 2443 73, 36.4 37.6
: 51 36 38.6 2.0 2.4 2.8
Perisphinotes liheg; ngl;g- bllioatus
- B holotype -
E1l Hoyo de 1a Sierra | (JP-55) [172 49 29 . 2.6 240

Dimensions of the holotypes after Judoley & Furrazola-Bermides (1968) .

Perisphinctes (Cubasphinctes) albeari atbeari Chudoley &
Furrazola-Bermudez, 1968
(Text-figs 15, 16; PL. 5, Figs 5—6)

1868. Perisphinctes (Arisphinctes) albeart albeari ‘Chudoley & Furragzola; Judoley & Furrazola-

~Bermtdez, pp. 81—82, Pl M, Fig. la—d (holotype); PL 26, Fig. fa—c; PL 32, Fig, 3.
Materigl. — Twio gpecimens (No. 2448 and 2458).

Descriptipn, — Usyally moderately evolute but sometimes «close to the
evolutness/involutness boundary (cf. Table 19 — specimen No. 2443; cf. also Text-
-fig. 16B and Pl. 5, Fig. 6). Whorl section ovate, whorl sides: flattened (Text-fig, 15).

Ribs strong, with a marked twist at umbilical wall,” prorsivadiate on whorl
sides, flexuous. The style of ribbing changing along with shell size, -

Particular specimens do mot display any larger changes in number of primary
ribs per whorls up to 80—90 mm diameter (Text-fig. 16A4). The innermost whorls
are covered with biplicate, single and some intercalatory ribs; point of furcation
marked at about two-thirds of whorl height. Subsequent ‘whorls are primarily
ornamented with biplicate ribs accompanied by progressively more numerous
intercalatories. Some of the latter display @ tremd to join the primary ribs but -as
a rule not at the point of normal furcation, This results somebimes in origin of
typical triplicate ribs with dischizotomous subdivision {cf. Judoley & Furrazola-
~Bermiidez 1968, Pl1. 32, Fig. 3).
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Fig, 16. Rib-curves (A) and character of coiling treated as the ratio of umbilica
diameter/whorl height {B) for Perisphinctes (Cubasphinctes) albeari Chudoley & Fu.
rrazola and Perisphinctes (Cubasphinctes) guanensis Sdnchez Roig
P. (C.) albeari albeart Chud., & Fur.: 1 holotype (JF-54), 2 paratype (JFE-64), 3 paratype (J¥-56)
4 specimen No, 2458, 5 2443;

P, (C.) albea*i ampliumbilicatus Chud, & Fur.: § holotype (J¥F-55), 7 JF-58 (= P. albeari inter
mediug in Judoley & Furrazola-Bermtdez 1888, Pl. 29, Fig. 1a—d);

P. (C.) guanensis Sanchez Roig: 8 holotype (JF-80), 9 2028, 10 rib-curve of P. guanensis afte
Judoley & Furrazola-Bermudez (1868, Text-fig, 11) most likely referable to the slpecrmen JF-§
of that paper (Pl. 34, Fig. 1);

P. (C.) aff, guenensis ISanchez Roig, 11 2025,

Rib-curves of specimens JF-55, JF-56, JF-68, JF-61 and JF-84 are constructed after the illustra
tions presented by Judoley & Furrazola-Bermudez (19¢8)
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Outer whorl, from the diameter 80—90 mm onwards, displays distinct crowding
of primary ribs (Texi-fig. 164), and decrease of the value of the secondaries/
/primaries ratio (Table 19).

Constridtions fairly numerous, rather narrow and deep on inmer whorls,
wedge-like, widening and becoming deeper towards the venter later:

Variability fairly high, expressed in differences in number of primary ribs.
per whorl, coiling, and development of dischizotomous ribs. The holotype of this
subspecies and one of the paratypes (Judoley & Furrazola-Bermidez 1963, Pl. 32,
Fig. 3) represent less densicostate amd more evolute variety {cf. Text-fig. 16A-B)
with distinet dischizotomous subdivision of ribs. The other paratype (Judoley &
Furrazola-Bermudez 1968, PL 26, Fig. 1) and all the specimens studied by the
present author represent the variety more densicostate and often less evolute (cf.
Pl 5, Fig. 6 and Text-fig. 164-B) with a some tendency to development of the
dischizotomous subdivision of ribs. :

The subspecies Perisphinctes albeari albeari differs from P. (Cubasphinctes)
planatus S. R. in less numerous primary ribe especially at larger diameter (cf. Text-
~figs 164-17A) and, except some more densicostate representatives (Pl. 5, Fig. 6),
in more evolute coiling (c¢f. Text-figs 18B—17B). The subspecies Perisphinctes albeari
albeari differs from P. (Cubusphinctes) guanensis S. R. in less numerous ribs and
their distinct flexuous course. -

All the ammonites of the P. (Cubasphinctes) joworskii group differ from
P. albenri albeari in distinat crowding of ribs on inner whorls. However, it should
be added that some species of this group, namely Perisphinctes jaworskii Chud. &
Fur. and P. pétrosus (S. R.), are fairly close to less demsely ribbed variety of
P. albeari albeari; in turn, P. cubamensis O’Con. appears similar to more densely
tibbed variety of that subspecies,

Oceurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
specimens studied by the presént author are derived from Sierra de Guane; one of
the paratypes’ {(Judoley & PFurrazola-Bermidez 1968, Pl 26, Fig. 1) was found at
El Hoyo de la Sierra; the holotype is derived from unknown locality.

Perisphinctes (Cubasphinctes) albeari ampliumbilicatus Chudoley &
Furrazola-Bermtidez, 1968 '
(Text-fig. 16)

1968, Perisphinctes (Arisphinctes) albeari ampliuvmbilicatus Chudoley & Fur:azola; Judoley & -
Furrazola-Bermtdez, pp. 62—383, [Pl, 25; Fig. la—c¢ and PL 26, Fig. 2 (hobotyipe).

71968. Pertsphinctes (Arisphinctes) albeari intermedius Chudoley & Furrazola; Judoley %
Furrazola-Bermtdez, pp. 33—84 {partim), P1. 29, Fig. la—d; non Pis 27—28.

Remarks. — This subspecies is not represented in the collection under study.
Its holotype closely resembles representatives of P. albeari albeari, differing in
more evolute coiling.. The subspecies  presumahbly also. comprises one of specimens
described as P. albeari intermedius by Judoley & Furrazola-Bermudez (1968, Pl, 28,
Fig. 1a—d) which differs ffrom the holotype of P. albeari intermedius (here treated
as full species P. intermedius Chud, & Fur.) in the lack of distinct crowding of ribs
on inmer whorls. This feature along with the markedly evolute coiling of whorls
and the style of omamentation brings this specimen dloser to the holotyppe of
P. albeari ampliumbilicatus, from which it differs in higher number of primary
ribs per whortl (cf. Text-fig, 164).

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member), The
holotype was found at El Hoyo de la Sierra.
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Perisphinctes (Cubasphinctes) guanensis Sanchez Roig, 1951°
(Text-figs 15, 16; P1. 5, Fig. 7; PL. 6, Fig. 1)

1951. Perisphinctes (Discoephinctes) guanensis Sénchez Roig; 'S&nchez Rolg, pp.- °—8, Pl 20,
Figs 3—4 (holotype). ’

1951. Perisphincies (Dichotomosphinctes) gregarius Bénchez Rolg; Sanchez Roig, pp. 78—,
Pl. 27, Figs 1—2. '

1956. Perisphinctes (?Arisphinctes) guanensis Sdnchez Roig; Arkeil, p. 5.

1968. Perisphincies (Arisphinctes) guanensis guanensis Sénchez Roig; Judoley & Furragola-
~Bermtidez, [pp. $4—86, PL 31, Fig. la—d (holotyipe); Pl. 34, Fig. 1. .

1963, Perisphincies (Arisphincies) g ensis multicostatus Chudoley & Furramola;. Judbley &
Furrazola-BermtGdeg, pp. 87—88, Pl. 33, Fig. la—c; P1. 3, Fig, 2.

Maierial, — One specimen (No, 2028) belonging to this species and another (No. 2025), very close

to it and identified as P. eff. guanensis.

Dimensions:
Table 20
Locrlity Spéoimen( D ud Yhow 4,y 5/P at Iy
Bo. | (mm) (%) (%) (%) 60-80 80~100 100=120 120~140
Perisphinotes guanensis
holotype
Puerta de la Muralla (JF-6DM¢| 96.5 45 30 22 4,36 ) 2.0 2.6
La Jutia : 2029 136 745 200
102 747 3 3.0 72.0
Perisphinctes aff. guapensis
Ia Jutia I 2025 | 96 46,2 32,3 25 1.3 3.0 3.4

*3dimensions after Judoley & Furrazola-Bermidez (1963).

Description. — Form markedly evolute; whorl section initially ovate, later
trapezoidal; whorl sides flattened; venter weakly convex (Text-fig. 15).

Ribs strong, sharp-crested, with a marked twist at umbilical wall, prorsi-
radiate on whorl sides, straight, weakly concave or slightly flexuous, The style of
ribbing changing along with shell size (Text-fig. 164).

The particular specimens display roughly the same number of ribs on inner
and middle whorls; whereas the ribs on the outer whorl gradually become more
densely spaced (Text-fig. 164). Middle whorls and initial part of outer whorl are
ornamented with bi- and triplicate and wome @ntercalatory ribs; triplicate ribs
sometimes show dischizotomous subdivision; point of furcation usually situated at
about three-fourths of whorl height or, in case of dischizotomous subdivision, also
lower. The matio of secondary/primary ribs is the greatest (3.0 or somewhat more)
on middle whorls or inttial part of the outer whorl (Table 20); subsequently, on the
outer whorl single and biplicate ribs accompanied by some intercalatories predo-
minate and the ratio diminishes to about 2.6—2.0.

Inner whorls of the holotype of P. guanensis are obscure; number of primary
ribs equals 59 at 70 mm diameter, increasing later, on the outer whorl to about 65
at 95 mm diameter, The increase in number of primary ribs is accompanied by
decrease in value of the secondaries/primaries ratio (Text-fig. 164 and Table 20),
Other representatives of this species (of. Text-fig. 164) have about 48—50 primaries
on inner as well ag middle whorls, and the crowding of ribs on the outermost whorl
begins not before the 100—110 mm diameter. These differences may be atiributed
to intraspecific variability.

Constrictions fairly numerous, delineated by distinct ribs, initially narrow,
later wide and shallow. Some consirictions continue from the venter to umbilical
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margin without marked change in width, Such constrictions are sometimes followed
by two single ribs, Other comstrictions are wedge-like, w1der_ at the venter and
obliguely cut towards the dorsal side by the suecceeding rib of the parabolic type.

The form referred to as P. .aﬁE guwruemns (Text-fig, 16A B, Taibde 20 and Pl 35,
Pig. 7) differs from P. guanens;s in some crowding of ribs on inner whorls, which
brings it closer to some species of the P, (Cubasphinctes) jaworskii group (cf. also
remarks below).

Remarks. — Sénchez Rolg (1951) distinguished .two separate species, Peri-
sphinctes guanensis and P. gregarius, which were subsequeﬁtly interpreted by Ju-
doley & Furrazola-Bermirdez (1968) as two subspecies, P. guenensis guanensgis and
P, guamrrms multicostatus Chud. & Fur, ferroneous new name for P. gregarius —
cf. A. Torre 1973; it should be noted that fthe holotypes of P. gregarius and P, gu-
anensis multicostatus are specimens very close to each other). The nominate sub-
species, according ‘o Judoley & Furrazola-Bermiudez (1968), hiad to differ from the
latter in being less densicostate and in more rectiradiate ribs. However, the holotype
of P. guonensis is relatively denser ribbed than other representatives of this species
(Text-fig. 16A) as well as those allocated in the subspecies P. guanensis guanensis
by Judoley & Furrazola-Bermudez (1868, Fig. 11). On the other hand P. gregarius
(= P. guanensis multicostatus) does not seem to be denser ribbed on inner and
middle whorls than the holotype of P. guanensis (cf. relevant figures in: Sanchez
Roig 1951, and Judoley & Furrazola-Bermiidez 1968). Judoley & Furrazola-Bermudez
(1968) estimated the number of ribs per half of whorl of P. guanensis multicostatus
at 41; however, this seem #o be the case of a last half of the outer whorl,
characterized by extremely strong crowding of ribs. Estimations madé for the
whole last whor] have given values of the order of 70—~75 ribs, i.e. not much different
from those found for the holotype and other representatives of P. guanensis (cf.
Text-fig. 164). Moreover, there seems o be no difference in course of ribs in
P. gregarius (= P. guanensis multicostatus) and the holotype and other repre-
sentatives of P. guonensis; and all the other features seém to be in common. There-
fore it is concluded that P. gregarius (= P. guanensis multicostatus) is a junior
synonym of P. guanensis.

Judoley & Furrazola-Bermidez (1968) have also proposed a third subspecies
within the species P. guanensis, based on the holotype of P. planatus Sénchez Roig,
1851, and incorrectly named P. guanensis engustiumbilicatus Chud. & Fur. However,
Perisphinctes (Cubasphinctes) planatus Sanchez Roig is here treated as full species.

Subgeneric status of P. guanensis was a subject of controversy (cf. synonymy),
and Judoley & Furrazola-Bermudez (1968) assigned it to the subgenus Arisphinctes.
According #o the present author the style of ornamentation appears typical of the
subgenus Cubasphinctes, whereas ribs not crowded on inner whorls indicate its
affiliation with the P. (Cubasphinctes) albeari group.

The species Perisphinctes guanensis is more evolute than P. planatus (cf.
Text-figs 168, 17B and Tables 20—21) and has different course of ribs.

The species Perisphinctes guanensis markedly differs from the species of the
P. (Cubasphinctes) jaworskii group in ribs not crowded on inner whorls. The species
P. rutteni Jaw. of that group appears somewhat similar, especially to P. aff,
guanensis showing some crowding of ribs on the inner whorls (cf. Table 20, Text-
-fig. 16A—B and PL. 5, Fig. 7); however, P. aff. guanensis is. much more evolute
than the former and its whorls are much thicker, which is typical feature of
P. guanensis. The form Perisphinctes aff. guanensis differs from P. (Cubasphinctes)
intermedius Chud. & Fur. in higher ratio of secondary/primary ribs, and fairly
common ocourrence of dischizotomous ribs,
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Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
holotype was found at Puerta de la Muralla nearby Guane; the type specimens of
P. gregarius and P. guanensis multicostatus were found at Loma La Cutuna nearby
Vifiales; the specimen No. 2028 was found "in- the basal part of the Jagua Vieja
Member at the transition to the Zacarias Member. in La Jutia section; the specimen
determined as P. aff. guamensis, was found also at La Jutia.

Perisphinctes (Cubasphi'ﬂctes) planatus Sénchez Roig, 1951
(Text-figs 15, 17; Pl. 6, Figs 2—4)

1951, Perisphinctes (Dichotomosphincies) plunatu.s Sémhez Roig, Sanchez Roig, pp. 82—83,
Pl, 25, Figs 1—2 (holotype).

1856.  Perisphinctes (?Arisphinctes) planatus Sénchez Roig; Arkell, p. 5%.

1068. Perisphinctes (Arisphinctes) guanensis angustiumbilicatus: Chud-oley & Furrazola; Ju-
doley & Furrszola-{Bermislez, pp. :86—87 (partim), Pl 2, Fig. la—d (hoﬂbtype), Pl M,
Flgz,ﬂ&ﬂmzfmgla—-c

Material, — Five specimens (No, 2381, 2159 HSA-T HSA-8 ahd P-2); mioreover one specimen

(No. P-5), close to this Bpecies and determined as P, aff, planatus.

Dimensions:
“Table 21
Specimen| D ud wh wb S/P at D
Locality No.

(mm) (%) (%) (%) B* P| 2040 40260 60-80 80-100

Perisphinctes planatus

holotype i

Caiguanabo (JF=59% 100 139.7 33 |, 22.5 1.46 2.6
El Hoyo de la Sierra | 2381 71 373 373 2647 1.4 | 220 2.6 2.6
Sierra de Guane 2459 70 38.5 37,8-28.5 1.32 2.6 2.6
El Hoyo de S, Antondo] HSA-7 | 63 34.9 40

85 34.7 40 30  1.33 2,2 2.6
E1l Hoyo de S. Antonio| BSA-8 55 56,3 39.1
[ 87 58 37  2B.7 1.29 2,0 2,6

El -Hoyo de S. Antonio) P2 80 B7.5 37.%5 27.5 1.36 | 2.0 2.4

Perisphinotes aff., planatus
EY Hoyo de S. Antonlo] P=5 71 40 39.
9% 40 36.5 . 2.0 2,2 2.8

*dimensions after Judoley & Furrazola-Bermidez (1968 .

Description., — Coiling inifially moderately evolute, later close to the evo-
lutness/involutness boundary, and ;Emla]ly again more evolute (Text-fig. 17B); whorl
section initially ovate, later hlgh-ovate sometimes almost  trapezoidal, thickest
somewhat above umbilical wall {Text-fig. 15). Whorl sides' flattened, Thickness of -
whorl variable (Wb Tanging from: 225% to 30% at D = 80~100 mm; cf. Table 21).

Ribs strong, with a marked twist at umbilical wall, prorsiradiate on ‘whiorl
sides, somewhat flexuous. The style of ribbing changing along with shell size (Text-
-fig, 174). Inner whorls covered with biplicate, single and some intercalatory ribs;
point of furcation situated high, at two-thirds to three-fourths of whorl height.
Number of pnmary ribs per whorl ranges from 43 to 51 at about 30 mm diameter
(Text-fig; 174), increasing on’ middle and outer whorls to 50~65 at 80—90 mm
diameter. The middle and olfer whorls covered with biplicate and triglicate ribs,
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the latter sometimes with dischizotomous subdivision; occasionally bidichotomous
ribs are present; some intercalatories occur.

AR A
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60 -
- 6/
’/
// .
£ 7.
I'
/ 74
5 .| . Fig 17. Ribwcurves (A) and cha-
% ‘L7 racter of coiling treated as the
ratio of umbilical diameter/whorl
A he1ght. (B) for Perisphincteg (Cu-
. basphinctes) planatus Sénchez
LN Roig .
: 1 holotype (JF-59), 2 specimen No,
JF-8l (= P. guanensis angustiumbili-
40 catus in Judoley & Furrazola-Bermu-
20 40 60 80 D(mm) 100 gez 1988, PL %, Fig. 2), 3 261, 4 M5,
15 5 HSA-7, 6 HSA-8, 7 P-2; 8 P. aff,
. ' planatus Sfnchez Rolg, P-5.
&y B . Rib-curves of speclmens JP-50 and
c—e JF-al are constmuctad after the illu-
m; gtrations presented by Judoley & Fu-
P 7 - . rragola-Bermirdez {1968)
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1 7%& -
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Constrictions fairly mumerous, narrow, deep and uniform in width on inner
whorls; often wedge-like, widening and deepeing towards the venter later, as in
P. guanensis. They are followed by one or two gingle ribs.

The specimen No, P-5, determined as P. aff, planatus, differs from typical
representatives of this species in more evolute coiling and some crowding of ribs
on inner whoris {cf. Table 21, Text-fig. 17 and Pl 6, Fig. 4).

Remarks, — The holotype of P. planatus Sénchez Roig, 1951, was refigured
by Judoley & Furrazola-Bermidez (1068, Pl. 30, Fig. la—d) and, in contradiction with
the rules of the ICZN, chosen as the holotype of mew subspecies P. guanensis
angustiumbilicatus Chud. & Fur, 1068, This the latter name is invalid (cf. also
A. Torre 1973). Moreover, it should be added that P. plenatus markedly differs from
Perisphinctes guanensis S. R. and should be treated as a separate species. .
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The species Perisphinctes planatus most probably belongs to the subgenus
Cubasphinctes. The ttype of sculpture appears close to that of the P. (Cubasphinctes)
albeari group, and especially to the species P. albeari Chud. & Fur. However, all the
representatives of P. planatus bitherto known display more or less distinet increase
in number of primary ribs on outer whorl, whereas the ratio of secondary/primary
ribs remains rather high (cf. Table 21, Text-fig, 174); and the ammonites of the
subgenus Cubasphinctes are charadierized sooner or later by increase in number of
‘primary ribs on outer whorl accompanied by decrease in the value of the secondaries/
primaries ratio, Unfortunately, these specimens of P. planatus which seem to be
almost fully growm have near-peristomal part broken off; their final sculpture
remgins therefore unknown. On the other hand dt should be remembered that dhe
increase in the value of the secondaries/primaries vatio along with increasing size,
coiling weakly evolute to involute, and high-ovate section of outer whorl bring
P. planatus close to the Cuban representatives of the genus Discosphinctes. :

Other differences between P. planaius and the remaining species of the
P. (Cubasphinctes) albeari group .were- given above, The species in question differs
from representatives of the P. (C.) joworskii group primarily in the lack of any
distinet erowding of ribs on inner whorls, However, the form P, aff. planatus (PL 6,
Fig. 4; Text-fig. 174) displays some crowding of ribs, and it resembles some species
of this group, and especially P. intermedius Chud. & Fur., in dimensions and, partly,
in the style of sculpture.

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
holotype was found in the Caiguanabo area (Sénchez Roig 1951), possibly at El Hoyo
de la Sierra and not at Puerta de la Muralla nearby Guane as lit was erroneously
stated by Judoley & Furrazola-Bermudez (1968, cf. explanations to their Pls 30-31,
where are transposed names of type localities of P. planatus and P. guanensis), The
remaining tepresentatives of this species were found at El Hoyo de la Sierra, El
Hoyo de San Antonio and Sierra de Guane.

Perisphinctes (Cubasphinctes) spp.

In all localities of the Jagua Formation (Jagua Vieja Member) in Sierra de los Organos
there were found whorl fragments or imcomplete specimens referable to the subgenus Cuba-
sphinctes but specifically unidentifiable., The majority of these forms most probably represent
the species described above, and only some of them display somewhat different combinations
of features. Attention should be pald to the specimen No, 2468 from Sem Carlos Valley, very
close to P. rutteni Jaw. and differing from it only in the lower ratio of secondary/primary ribs
(about 2,6 at ™ mm diameter), 88 in P. guanensis 8. R,

Some smmodites from sierra. de dos Organos (Jagua Fm., Jagua Viela Member), ina-
dequately illustratéd and erroneously idemtified by Sénchez Rolg (1920) also belong to the

. subgenus Cubasphinctes but their- actual specific atatus is very difficult to establish, This is
the case of the following ammonites: Perisphinctes durungensis (Sénchez Roig 130, Pl 1,
Tig, 2—2A; Pl 3, Fig. 4), P. delpadol (ibidem, P, 4, Fig. 9—24), P. aff, elisabethae (fbidem, PL 4,
Fig. 3—3A), P. cf. biplex (Shidem, Pl 5, Figs &—4) and Idoceras soteloi (ibldem, Pl 11, Fig. 3).
Also a fragment of whorls described from the same -beds as Perisphinctes (Arisphinctes) atf.
petrosus by Judoley & Furrazola-Bermtder (1908, pp. 38—60, Pl 36, Fig. la—d) belongs to thig
subgenus, Tt differs from P, (Cubasphinctes) petrosus (S. R.) in more massive and less p.otruding
ribs, and more dense ribbing on inner whorls; it is not excluded thet it represents a new
species or subspecles of .Cubasphinctes.

In the lower part of the Jagua Formation {Zacarias Member) in Sierra de los Organos,
the present author.found several strongly deformed and incomplete, fiairly la:ge emmonites
with occaslonal dischizotomous ribs, similar to those of Cubaspinctes. Some of these forms
display distinet crowding ' of ribe on inner whorlg anmd may belong to the P. (C) jaoworskii
group. . : .



216 ANDRZEJ ' WEERZBOWSKI

Subgenus ANTILLOCERAS subgen. n.
(T'ype species: Perisphinctes antillarum Jaworski, 1940)

Derivation of the name: from the Antilles.

Diagnosis, — Microconchs from about 40 mm to 1060 mm in diameter. Aperture 'with
a small lappets preceded by final comstriction. Body ‘chamber about a whorl long. Coiling
from moderately involute to markedly evolute, Whorl section ovate (Texit-tig. 20). Ribs vieible
on the whole whorl surface; they begin with a marked twist on umbilical wall, becoming
prorsivadiate on 'whorl sides, straight, somewhat concave or flexuous. Inper whorls ornamented
‘with fairly numerous biplicate amd single ribs. On the initial part of outer whorl the primary
"ribs become more widely gpaced (Text-figs 18—1%), or the density of ribs is similar to imner
whorls (Text-flg. 21); the biplicate and single ribs may be accompanied here by triplicate,
sometimes dischizotomouls ribs as well as some intercalatories. Last part of the outer whaoil
usually digplays a more densely spaced bipHcate and single ribs; the ribs are sometimes weaker
+than on the initfal part of thiat whorl. Constrictions fairly numerous throughout the deve-
‘lopment, usually followed by 1—2 single rdbs. : .

Remarks. — The ‘type species of Antilloceras subgen. n. was originally
described by Jaworski (1940) under the subgeneric name Discosphinctes Dacqqué,
The latter faxon was established on the basis of incomplete east-African material,
and it remains the subject of remarkable confroversies. Cuban ammonites here
.acconmodated in the genus Discosphincies markedly differ from those assigned
4o Perisphinctes antillarum Jaw,, primarily in somewhat different style of omma-
mentation and trend of rib curve (steeply rising alon'g with increasing size in the
microconchs of the former and U-shaped in the latter — cf. Text-figs 22 'and 18,
respectively).

. Other species dllocated in Antilloceras subgen n., e.g Perisphinctes spathi

S. H. and P. plicatiloides O'Con., were usually placed in subgenus Dichotomosphinctes
Buckman (cf. Jaworski 1940, Sénchez Roig 1951, Arkell 1956, Judoley & Furrazola-
‘Bermiidez 1968), All these @pecies indluding the type species of Antilloceras
somewhat resemble Dichotomosphinctes, differing from typical -nepresentatives of
the latter in generally smaller wize, presence of dischizotomious ribs, somewhat
different trend of rib curve and especiafily its initial part. Moreover, it should be
added that Dichotomosphinctes is primarily based on European material of Middte
Oxfordian age and it comprises microconchs with simple :perisphinetoid sculpiure
which represent dimorphic counterparts of ammonites of the subgenera Perisphinctes
and Arisphinctes (cf. Enay 1966). However, this name was often used for Oxfordian
ammonites representing the same or roughly the ‘same sinmiple morphotype and
derived from distant areas {egg. Dichotomosphinctes recorded from Mexico) where-
from there was mo record of dheir dimorphic. counterparts. - Besides some Cuban
ammonites misidentified as Dichotomosphinctes and the part of which may be
allocated in Antilloceras subgen. n., there were recorded some ammonites referred
to Arisphinctes which actually represent subgenus Cubasphinctes. 1t. may be added
‘that there is some evidence that the subgenera Antilloceras (m) and Cubasphincies
(M) comprise dimorphic counterparts (cf.; remarks in description of Cubasphinctes).

Some Cuban species such as P_er_iasphinctes diversicostatus S. R. and P. anco-
nensis S. R. were allocated in subgenus Dichotomosphincies by Judoley & Furrazola-
-Bermtidez (1968). However, the material on ‘which these species are based is
insufficient for unequivocal interpreting their subgeneric staftus. The species Peri-
sphinctes diversicostatus was misinterpreted as a synonym of P. spathi by Judoley
‘& Furrazola-Bermudez (1968); according to the present author, it may represent
either Antilloceras or Cubasphinctes (cf. remarks in description of P. spathi). The
species Perisphinctes anconensis represented by a single incompllete specimen about
65 mm in diameter is characterized by simple ornamentation consisting of densely
spaced single and biplicate ribs, and its subgeneric identification is difficult,
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Occurrence. — Oxfordian, western Cuba, Sierra de los Organos (Jagua Fm,)
and Sierra del Rosarie (Francisco Fm.); northern Mezxico, San Pedro 'del Gallo area
(La Gloria Fm.).

Specles - assighed {o the subgenus: Perisphinctes (Antilloceras) antillarum Jaworskl,
P. (A.) spathi Sénchez Roig, P, (A.) plicatiloides O"Connell,

Perisphinctés (Antilloceras) antillarum Jaworski, 1940)
(Text-figs 18, 20; Pl. 6, Figs 5—7)

1940, Perisphinctes. (Discosphinctes) antillarum Ja‘worski Jaworsh pp. 114—117, Pl 3, Fig, 7;
Pl 4, Fig. Ba—-'b Pl 5, Figs 4, 6; Pl, 7, Fig. 3a—b,

1938. Perisphincies (Discosghinctes) antillarum Jaworski; Arkell, p, 573.

196l. Perisphinctes (Discosphinctes) carnibeanus Jaworski; Tmlay, Pl 3§, Fig. 12; non PL 3,
Fig. 11,

1968. Perisphinctes (Discosphinctes) entillarum Jaworski; Judoléy & Furtrazola- -Bermudez,
Table (Text-fig. 10).
Lecwtypé (designated nere): Jaworslki (1940, Pl, 5, Fig. 4 and PL 3, Fig, 7).

Materbal, — Five specimens (No, 2000, 238%a, 2004, 2443 and 2690).

Dimensions:
Table 22
~ 1is Specimen D il Wh ¥b h:b
Locality ‘No. (mm) (%) (%) ()
p;'zuta del Anédn | lectotypd] 46 43.3 32.6 1.4
La Jutia 2009 32 37,5 . 37.5 30 1.25
* Kltos de 5. Prancisco 2690 40 40 3.0
El Hoyo de la:Silerra 2394 46  41.7 36
Slerra de Guane | 2442 48 37,5 40 30 1,33
60 35 41.6

*dimensions after Jaworski (1940).

Description. — Relatively small-sized; maximum diameter ranging from 40 to
70.mm or possibly somewhat more, Aperture with lappets. Body chamber somewhat
‘under a whorl long. ‘Coiling variable; usually evolute or sometimes close to the
evoﬂubness./mvol)umess bolmndary in'the case of inner whorls; evolute to moderately
invblute in thée wcase of qulber whorl (Text-fig. 18B). Whorl section ovate, later h;lgh
-ovate; whorl smdejs tf]atténed {Text-fig, 20).

Ribs wxaﬂly sﬂ;mng; sharp-crested, with a marked twist at umbilical wall,
prorsiradiate and somewhat. flexucus on whorl sides. The style .of ribbing changes
along with shell size (Text-fig, 184).

The ribbing dense on inner whorils, generally consisting of single and biplicate
ribs. On the outer whorl the primary ribs ‘become imitially more widely spaced;
biplicate and single ribs are here accompanied by triplicate ribs, sometimes even’
with dischizotomous subdivision, s well as some inbercalatories. The ratio of
secondary/primary ribs. is here the highest, attaining up fo 2.5. Close to the end of
the outer whorl, biplicate and single ribs predominate and the ribbing becomes
more dense; the ribs are somewhat thinner than on 4nitial part of the whork

The individuals of this species at comparable ‘growth stages markedly difffer
in number of primaries, up to 20 per whorl (Text-tig. 184).

Constrictions numerous, gtrong, delineated by distinct ribs, followed by 1—&
single ribs. A rounded lappets developed above the mid-height and preceded by
final constriction (cf. Jaworski 1940, Pl 5, Fig, 4; also P, 8 Figs 5—6 here),

6
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Remarks. — According to Judoley & Furrazola-Bermudez (1968, p, 33) one of
the three specimens of P. ontillarum figured by Jaworski (1940, Pl. 7, Fig. 3a—b)
represents inmer whorls of the subgenus Arisphinctes. It should be added that the
ammonites misidentified as Arisphincites by Judoley & Furrazola-Bermidez (1968)
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Fig, 08 ' Fig. 19
P. (A) antilarum Jaworski: 1 .leciotype P. (A.) spathi Sénchez Roig: 1 holotype, 2
(ct. Jaworski 1040, Pl. 5, Fig. 4), 2 speci- specimen No, 2435, 3 2478a, 4 2447, 5 24%b;
men No., 384, 3 2382a, 4 2008, 5 2442, 6 2680, For comparison: 8 — Perisphinctes diver-
7, 8 paralectotypes (cf. Jaworski 1940, Pl 4, sicostatus Sanchez Roig, holotype JF-T3 (cf.
Fig. 3a~b; Pi. 7, Fig. 3a—b), # (= P, carri-- Sanchez Roig 1961, Pl, 28, Figs 1—3, ef. Ju-
beanus in Imlay 1861, Pl 8, Fig. 12); doley & Furrazola-Bermudez 1968, Pl, 38, Fig,

1a—c)

Rib-curves (A) and character of coiling treated as the ratio of umbilical diameter/
fwhorl height (B) for Perisphinctes (Antilloceras) antillerum Jaworski (Fig. 18) and
Perisphinctes (Antilloceras) spathi Sanchez Roig (Fig. 18)

Rib-curves of Specimens presented by Jaworski (1940), Sanchez Roig (195) and Imlay (1961)
are constructed after the illustrations
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are macroconchs - here placed in the subgenus Cubusphinctes. The lectotype of
P. agntillarum, designated here {cf. Jaworski 1940, Pl. 5, Fig. 4 and Pl. 3, Fig. 7), has
.aperture with lappets, whereas the remaining two specimens of type senies (ibidem,
PL 4, Fig. 3a—b and Pl 5, Fig. 6; PL 7, Fig. 3a—bh), although incomplete, appear
to be very similar to the lectotype in the style of ribbing and rib-curves (cf. also
Text-fig. 184). All these specimens display markedly crowded biplicate and single
ribs as early as 40—50 mm diameter, replacing somewhat less densely spaced ribs
with more complex subdivision on the dnitial part of their outer whorl. The
crowding of biplicate and single ribs, typical of the last stage of ornamentation, is
never marked so early in the representatives of the subgenus Cubasphinctes. Thus it
may be concluded that all the illustrated represeniatives of the type series of
P, antillarum are conspecific microconchs which cannot be allocated in the subgenus
Cubasphinctes.

The specimen- described as P. (Discosphinctes) carribeanus Jaw. by Imiay
(1961, Pt 3, Fig. 12) is characterized by U-shaped rib curve (Text-fig. 184) very
close to that of P. antillarum and entirely different from that of Discosphinctes
carribeanus (Jaw.). It presumably belongs to P. antillarum.

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member) and
Sierra del Rosario (Francisco Fm.). In Sierra de los Organos the specimens were
found at Puerta del Ancén (Jaworski 1940), La Jutia, El Hoyo de 1a Sierra, Sierra
de Guane and Pan de Azcar (Imlay 1961), and in Sierra del Rosario — at Altos
de San Francisco.

Perisphinctes (Antilloceras) spathi Sénchez Roig, 1951
(Text-figs 19, 20; P1. 6, Figs 8—9)

1951, Perisphinctes (Dichotomosphinctes) spathi Sénchez m?ig; Sénchez Rolg, pp. ™—80, Pl 13,
Figs 3—4, A (bolotype).

1956, Perisphinctes (Dichotomosphincies) spathi Sénchez Roig; Arkell, p, 573,

1968. Perisphinctes (Dichotomosphinctes) spathi Sénchez Roig; Judoley & Furrazola-Bermydez,
pp. 94-85 (partim); nomn P1. 38, Fig. la—c.

Material. — Four specimens (No, 2435, 2447, 24733 and 248b).

Dimensions:
Table 23
Specimen D ud Wh W

Looaldty : No. ) (%) (#) (%) B*D
Jagua Vieja holotypd 49 O 33.7 255 1.2

Sierra de Guane 2435 40 38.7 35

Sierra de Guane 2447 31 40 35.5

S. Carlos Valley 2473a 36 36 Jé 20 1.18
3 46 39 36 27.2 1.32

5. Carlos Valley 2473% 42 37 37

50 36 11

*dimensions after Sdnchez Roig (1951) .

Description. — Relatively small, 40~55 mm in diameier when fully grown.
Aperiure with lappets. Body chamber akmost a whorll long. Coiling variable, initially
_close to the involutness/evolutness boundary and finally moderately evolute to
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moderately involute (Text-fig, 19B). Whorl sectlon. ovate, becoming high-ovate later;
whorl sndes ﬂattened {Text-fig. 20).

0000

Fig. 20. Whorl sections in the subgenus Antilloceras :

1 ~— Perisphinctes (Antllloceras) antilarum Jaworski, Specimen No. 2442, at D = ¢, 45 mm, 2 —

P, (A.) spathi Sénchez Roig, @M% at D = ¢, 45 mm; 3 — P. (A.) plicattloides O*Connell, 2403b
at D = ¢, 50 min; 4§ — P, aff, puawﬁ.ldideso'conneﬂ 2480a at D = ¢, 5 mm

Ribs strong, sharp-crested, with a marked twist at the umbilicus, markedly
prorsiradiate on whorl sides, straight or weakly concave, and as a rule flexuous
close o the peristome. Point of furcation high, at about 2/3 of whorl height. The
dtyle of ribbing changing along with shell size (Text-fig. 194).

Single and biplicate ribs predominate on inner whorls. Number of primary
ribs gradually increasing up to 45—55 per whorl at about 30 mm diemeter (Text-

. ~fig. 194). The ribbing on the outer whorl tends initially t0 be somewhat less dense;
the biplicate and single ribs are accompanied by some triplicate, usually dis-
chizotomous ribs as well as by intercalatories. The ratio of secondary/primary ribs
is here the highest, attaining uwp to 2.5. Close to the end of the outer whorl the
ribbing becomes more denise; the ribs are mostly blp].lcate and single, and as a rule
" thinner than on earlier part of that whorl.

Constrictions mumerous, deep, delineated by dus:l;m;et ribs, usually followed
by 1-2 single ribs. A small, rounded lappets situated somewhat above the mid-
-height and rpreceded by the final constriction (cf. the holotype and also Pl 6, Figs
8-9 here).

Remarks. — Judoley & Furrazola-Bermidez (1968) regarded Perisphinctes
diversicostatus Sénchez Roig, 1951, as the subjective synonym of P. spathi, but at
the same time they misinterpreted the holotype of P, diversicostatus as the holotype
of P, spathi. However, both ithese forms are not comparable. The species Peri-
sphinctes diversicostatus was based on a single specimen (Sdnchez Roig 1951, Pl 26,
Figs 1-3; Judoley ‘& Furrazola-Bermidez 1968, Pl. 39, Fig. la—c), 72 mm in diameter,
but originally enuch larger (which is evidenced by attached fragments of subsequent
whorl), incomplete, and displaying traces of healed scar at the venter. The available
Dart of the individual does not reveal any signs of maturity as e increase in
lensity of ribbing {cf. Text-fig. 19A4). Thus the systematic position of P. diversicosta-
us remaing debatablle anid it ds only possible to assume thai this :Eorm is affined
dther with Cubasphinctes or Antilloceras.

The species Perisphinctes (Antilloceras) spathi appears sxmllar to P. (A)
ntéllarum differing in:

(1) less distinct decrease in density of ribbing at the begﬁming of the outer whorl
nd thus in somewhat different irend of cib curve (cf. Text-figs 184—194);

(ii) straight or even weakly concave ribs except for the part of the outer whorl cloge
to the peristome where they are flexuous; whereag in P. antillarum the ribs are usually
somewhat flexuous throughout uhe development. ’

‘Occurrence., — S1erra de los Or'ganos, Jagua Fm. (Jagua Vieja Membar),
localities: Jagua Vieja (type locallity), Sierra de Guane and San Carlos Valley (near
E1 Junico).
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Perisphinctes (Antilloceras) plicatiloides O’Connell, 1920
: ' (Text-—flgs 20, 21 Pl 7, Flgs 1+-4)

1912. Perisphincies cf, rota Sinzow: Bu:mk.h.ardt; D. 31, FL 3, F-ig. 3.

1920.  Perisphinctes plicatiloides O’Connell; O’Connell, pp. €70—680, Pl, 36, Figs 1—2 (holotype).

1840, Perisphiqctex (Dichotomoaphinctes) plicatiloddes O’Connell; Jawonski, pp. 118—124
(partim), PPL. 5, Fig. fa—b; ?Fl, 6, Fig, 1a—b; non Pl, 4, Fig, 4.

1981. Perisphinjctes (Dtchotomosphiuctes) cubuntanus sinc.‘net Roig; s:inc'hez Rodg p. 5,

Pl 19, 1-2.

1956, _Bertsphl%es (mohotbmosphmcteas) pitcatiloides O'Connell; Arkel, p, Fm

1968. Perisphinictes (D!choﬂmnosphtnctes) plicatiloides O'Conmell; Judoley & Furrazola-Bermu-
dez, pp. ),mzsmg4man,mgzu=14omgs1—aaa,—c,non1=139
Fig. 3; non Pl 40, Fi

Material, — Seven specime} (,No .mgns,- 2368, 2362, 3397, 2408b, 2410 and P-ia); and two others

(No. 2480a anxd 2460b), deter: ed as P, aff. plicatiloides O’Con,

Dimensions:
Table 24
'smcmh D e " LL
Looality Fo. | f(me (%) (%) (%) B:D
vadales holotyps| 45.6. 46 34 30 1.4
) | 512 46 30 29 1.1
62.8 49 28 27 1.1
El Hoyo de ls .Sierra 2392 57 45.6 33 28 1,18
EL Hoyo de S..Antonio | P-6 55 43.6 31 29 1.06
E1 Hoyo de la'Sierra | 2397 | 57 45.6 .6
T 45.8 32.4 29 1.1
Le. Jutid’ 2018 55 42 2.7
El Hoyo de la Sierra 2388 49 43 33.6 3t.6 1.06
El HBoyo de la Slerrm 24031 41 41,5 1365
53 423 31 1.03
El Hoyo de la!Sierra 2410 55 41.8 34> 32,7 1.05
70 42.8 4.3
Ferisphipotes aff. plicatiloides
9. Carlos Valley 2480a 54 40 37 31.5 1.2
S. Carlos Valley 24801 42 40.5 13547

*dimenstore after 0 Connell (1920).

Description. — Relatively small, from about 50 to 100 mom in diameter when
fully grown, evolute (Texi-fig. 21B). Aperture with lappets {cf. also remarks.) Whorl
section low-ovate; whorl sides weakly flattened (Text-fig. 20).

Ribs strong, with a twist at the umbilicus especially well-marked at the end
of the last whorl. ‘The ribs prorsiradiate and as a rule somewhat flexuous on whorl
sides. Ribbing biplicate, sometimes single or, occasionally triplicate; intercalatories
rare. Point of furcation -high, at two-thirds or three-foumths of the whorl height.
Number of primary ribs per whorl changing along with shell size; it is roughly
constant on inner whorls msually up to initial part of outer whorl, ranging from
about 38 to 45 in panticular specimens (Texi-fig 214); and as a rule gradually
increasing on the outer whorl up to 40—60. The primary ribs become more densely
spaced close to the peristome, where they are somewhat weaker than on earlier
part of the outer whorll. |

Constrictions fainly numerous, snronlg, tdelmeated. by dlshncrt nbs followed by
1-2 single ribs, becoming often more numerous: clese to the peristoime, where they
are accompanied by dlsrl;mnat increase in whorl height and width.
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The intraspecific variability concerning the coiling and the density of ribbing,
enables differentiations of two varieties. A less densicostate variety is as a rule more
evolute than the more densicostate variety; however, there seems to be a grac
transition between them {(cf. Text-figs 21A—B and Tabie 24).
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Fig. 21. Rib~curves (A) and character of coiling treated as the ratio of umbilical dia-
meter/whorl height (B) for Perisphinctes (Antilloceras) plicatiloides O’Connell
1 holotype, 2 specimen No, JF-33 (cf. Judoley & Furrazola-Bermudez 1968, P1. 23, Fig. 4), 3 2262,
4 P-6, 5 7T, 6 2018, 7 2968, 8 240Sh, 9 2410; 10, 11 P, aff, plicatioides 0O’Connell, 2480a; 2480b
Rib-curves of specimens presented by O’Conmell (1880) and Judoley & Furrazola~Bermiidez
(1968) are comsiructed afber the illustrations

The two specimens identified as P. aff. plicatiloides (Fl. 7, Fig. 4) differ from
those assigned o the species in more ovate whorl section (cf. Texi~fig. 20), relatively
higher difference in density of ribbing of inner and outer whorls (cf. Text-fig. 214)
and in generally less evolute coiling (cf. Table 24 and Text-fig 21B).
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Remarks. — Onlly one specimen known so far has final aperture with lappet
preserved (Judoley & Purrazola-Bermadez 1968, Pl 39, Fig. 2; not illustrated side
of the specimen, inspected recently by Dr. R. Myeczyhski), Other, fairly numerous
individuals (fbidem, Pl 40, Fig. 8; Sénchez Roig 1951, Pl 19, Figs 1-2; and Pl 7,
Figs 1—2 here) display some crowding amd weakening of ribbing on the last part
of outer whorl, which seems to indicate that they are mature. Other, less complete
specimens (e.g. No. 2388) are also fully grown, which is evidenced by approximated-
sutures. This along with some evidences given by Jaworski (1840) woulld indicate
that this species comprises relatively smail forms, up ¢o 50—100 mm in diameter.

The species Perisphinctes plicatiloides along with other Cuban species wWas
previously assigned to the subgenus Dichotomosphinctes. However, it cannot be
" referred to that subgenus (cf. remarks in description of the subgenus Amntilloceras).
The simple ornamentation of P. plicatiloides shows its close affinity with the repre-
sentatives of the subgenus Antilloceras, P. (4.) antillarum Jaw. and P. (A.) spathi
S. R. :
It may be concluded that P. plicatiloides should be treated as a microconch
species and can be easily accommodated in Antilloceras, This allocation is supported
by the possible dimorphic connection of this species {cf. remarks on the dimorphism

" . given in discussion of:the subgenus Cubdsphinctes).

"'The species Perisphinctes plicatiloides differs from P. antillarum and P. spathi
in usually more evolute cojling (cf. Text-figs 18B, 19B, 21B), wharl section (cf. Text-
-fig. 20), ribs not crowded on inner whorls, somewhat different trend of rib curve
(cf. Text-figs 18A, 194, 214) and generally lower ratio of secondary/primary ribs
for the outer whorl. ~ - .

Some representatives of Vinalesphinctes (Roigites) of the catalt is group
with predominant biplicate ribbing somewhat resemble P. plicatiloides, which
resulted in a remarkahble confusion. For example, “Berriasella” catalinensis Sanchez
Roig [= Vinalesphinctes (Roigites) catalinensiz (S. R.)] was placed into the syno-
nymy of P. plicatiloides by Judoley & Furrazola-Bermudez (1868) after the suggestion
of Arkell (1956, p. 573). Other specimen misidentified as P. plicatiloides (cf, Jaworski
1940, Pl 4, Fig. 4 is Vinalesphinctes possibly close to V. (Roigites) catalinensis (cf.
remarks in description of Vinalesphinctes spp.), differing from P. plicatiloides in
less numerous primary ribs, the lack of marked twist of the ribs on umbilical wall,
and more numerous intercalatories.

The specimen. from the Oxfordian of Mexico, described as P. of, rota by
Burckhardt (1912, Pl 3, Fig. 3) presumably belongs to P. plicatiloides, Two other
Mexican forms described as P. iof. plicatilis and P. aff. plicatilis by Burckhandt (1912,
Pl 4, Figs 1-2, 45, 10) seem to be dlose to P. plicatiloides (cf. O'Conmell 1920),
differing in secondary ribs passing through the venter in the zig-zag manner.

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member
including its basal part at the transition ‘to Zacarias Member); 'Vifiales area
tholotype), Laguna de Piedra, El Hoyo de la Sierra, El Hoyo de San Antonio and
La Jutfa; the specimens identified as P. aff. plicatiloides were found in San Carlos
Valley, near El Junco. The species is kmown also from northern Mezxico, San Pedro
del Gallo area, Perisphinctes Beds (Bundidhardt 1912, 1930) of the La Glloria Fm.

Perisphinctes (Antilloceras) spp.
(PL. 6, Fig. 10)

Small, incomplete pmqphﬂnnuﬂs referable to Antilloceras or represemting inner whorls
of Cubasphinctes were found in all the exiposures of the Jagua Vieja Member of the Jagua Fm.
4n Slerra de los Orgenos. Some specimens from these seirata, unsa;tla_tectorny figured and
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erroneously named by Sénchez Rolg. (1920), may also belong to Antilloceras, This is the case
of “Perisphinctes aff. alterniplicatus {op. cit., PL 3, Figs 1, 4—5) and lappeted ldocergs gp. (op.
¢it., PL 11, Fig. 4. .

Sevéral deformed, gpecifically -unidentifiable specimens referable to Antilloceras were.
found in the Zacarias Member of the Jagua Fm., Slerra de los Organos. The specimens are:
fela.uvely small, up to 5080 mm .in diameter, ocnamented primarily with biplicate and -single:
Tibs, 4050 in number per whorl, inarkediy crowded close to the end, of outer whorl. Some
of them' (e.g. No. 2080) have lappets. _

' Attention ‘ghould be paid .to two. well-preserved specimens (No. 2012b, and 2445; P1. 6;
Fig. 10) of uncertain systematic position,. derived, from the Jagua VieJa Member of the
Jegua. Fm. Their dimensions are ag follows: . .

specfinen ' No. 2012 (from La Jutia): at D =96 mm — Ud="#%, Wh = 36.1%, Wb = 30%,
nip =% &t D= B mm — Ud =~ 4%, Wh = 81%; number of primary ribs: 51 at D = 20 mm,
50 at D-== 30 min, 5 a¢ D.-~ 36 mm;

23 :REclmen . No, 24§ (from Slerra de Guane): et D = 50 mm.— Ud = 6%, Wh = %
Wh = 8%, h:b = 112, at D = 42 pom — Ud = 34.5%, Wh == 88.1%; number of primary ribs:
48°at' D = 35 mih, 40 at D = 40 thm, 4§ at D = 45 mm, B at D = 52 mm.

The ‘specimens are inifiature (saturés’ not approximated) ‘and ornaimented with ghaip--
-crested, biplicate and single ribs, as well ag fairly numerous parabolic ribs with more cr.
less, distimet parebolic nodes alose to the venter. It should be noted, that the parabolic nodes
were mot found on amy. representatives of  Antilloceras studied. Jaworsti (190, p. 120) found
the” Aodes in" orie” of ‘nonillustrated apecitiiéhs wesigned by him to P, plicatiloides, In ‘furn, the’
PaTabolié Holles hay be-noted on the' spedimeén misidentified ag B, ruttent by Jaworski (1940
p. 107, P, 5, Fig. 2a—b), The lmiter appears similar in.ormamentation to ‘the two speclimens:
described : ahove, All these specimens somewhef resemble P, (Antilloceres) spathi S. R. in
uylpbmg*dlmenqu _ﬂl}\lr‘lh‘end.d!,lﬂib curve but the lack of comparative material precludes
uniéquivocal eteidilngtlon of thélr systematie positton, '

_ Genus DISCOSPHINCTES Dacqué, 1914
(Type species: Perisphinctes arussiorum Dacqué, 1905)

DESCRIFTION OF CUBAN DISCOSPHINCTES

Peristome unknown. Inner whorls . usually subquadrate- to subtrapezoidal,
outer whorls more or less- compressed, trapezoidal to ovate in cross seation (Text-
iig. .23). Whorl sides - flattened, veniter -narrow;- whorls thickest somewhat above
umbilical wall. Coiling more or less involute, occasionally evolute. Two groups,
presumably corresponding 4o micro- and macroconchs of this- genus, may be
distinguished on the basis of differences in ornamentation. :

Microconchs attain 5080 mm in diameter or somewhat more, Omamented With
sharp, usually biplicate and single ribs; triplicate, mono- or dischizotomous ribs are
okcasional. Some intercalatories may be noted. Number of peimary ribs increases
along with shell diameter; close to the aperture, the ribs become crowded (Text-
-fig. 22, curves No. 4-5, 9).

Macroconchs, attain 100~160 mm in diameter. Inner whorls covered with,
sharp, mainly biplicate and single ribs; triplicate and intercalatory ribs few.,
Primary :mlbs initialy increase in number. along with shell size up to 40—70 mm
diameter, becoming progressively wider spaced thereafter (Text-fig. 22, curves No.
2-3, 7, 78, 10~11, ?12, 14), Outer whorl ‘usually covered with triplicate, often
dischizotomous ribs and with numerous intercalatories; only in few ®pecies biplicate
ribs are dominant (cf. Discosphinctes subguanensis in: Judoley & Furrazola-Ber-
midez 1968, PL 43, Fig. 1; Pl 44, Fig, 1). The ratio of secondary/primary ribs ranges
from about 2.5 o 3.5 for the outer whorl.

The :micro- and macroconchs bear fairly numerous, narrow: constrictions,.
usually deepeér at the wenter, and followed by 1~2 single ribs.
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Fig. 22. Rib-curves of Cuban Dzscosphmctes

Dlscosphinctes carribeanus (,Jawm:akd) 1 holotype, 2 Specimen No, P-7, 8 P-B 4 2017, 5 2361, &

paratype {cf. Jaworski 1940, PL 8, Fig. 2);
D, aguayoi (Sanchez Rol.g‘) 7 holod:y.pe (JF-84), 8 2889, § JF-B0 (= Ataxrioceras virgulatus in Béne

chez Roig 1920, Pl. 8, Figes 1-8; cf. Judoley & Furrazola-Bermidez 1988, PI, 48, Fig, 4);
-D. aff, aguayol (Sénchez. Roig), 10 2024;
D, _furrdzolat #p. n.: 11 holotype (JF-85), 12 paratybe (2409D);
D mbguunemts (ATkell): 33 hoiompe (J’F-Bz), 14 JF-81 (cf. Judoley & Furrazola-Beimtdez 1968,
Pl. 48, Fig. 1, PL 44, Fig. 1)

Rib-curves of specimens presented by Jaworski (1940), as' well as of specimens JF-81, JF-82,
JF-85, JF-80 (cf. Judoley & Furrazola-Bermudez 1988) are comstructed after the illustrations.

Fig. 23, Whorl sections of Cuban _
Discosphinctes '
a -

a — Discogphinctes carribeznus (Jaworski),
specimen No. P-7 at D = ¢. 70 mm; b — ibi-
dem, 2017, at D = ¢. 50 mm; ¢ — D, atf. aguayot
(Sénchez Roig), 2024, at D = W mm; 4 — D,
Jurrazolei sp. m., paratype (2208b) at D = 40 mm
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DIMORPHISM IN CUBAN SPECIES OF DISCOSPHINCTES

The holotypes of the majority of species are represedted by inner whorls,
which makes their dimorphic interpretation difficult or even impossible. An attempt
was made to identify micro- and macroconchs of the species using more compiete
specimens when possible (cf. descriptions of species). Presumable micro- and
macroconch pairs were identified within Discosphinctes carribeanus (Jaw.)) and
D. aguayoi (S. R), whereas only macroconchs were identified in the case of
Discosphinctes furrazolai sp. n. and D. subguanensis (Ark.). The species D. acandai
(Chud. & Fur.) and D. pichardoi (Chud. & Fur.) are represented by specimens so
incomplete or badly preserved that it was impossible to identify dimorphic forms.

REMARKS ON THE GENUS DISCOSPHINCTES

The name Discosphinctes was originally proposed by Dacqué (1914) at the
subgeneric rank within the genus Perisphinctes. Thig' taxon was based on east
African material (from Somaliland, Abyssinia, and Kenya), including the type species
as well as Perisphinctes fraasi Dacqué (cf. Dacqué 1910, Pl 4, Fig. 3), P., aeniformis
Dacqué, 1814 [= P. choffati of Dacqué, 1905, Pl. 17, Fig. 3] and possibly some forms
assigned to P. mombassanus Dacqué (cf. Dacqué 1010, Pl. 3, Fig. 4), as d'lscussed
by Dacqué (1914), Spath (1931, 1933), Arkell (1937, 1956). These ammonites ~ are
characterized by involute coiling, high-ovate or cbrapezoidal whorl section, narrowed
veniral side, and omamentaltion consisting of biplicate, densely-apaced ribs predo-
minating on inner whorls and often replaced by bi-, triplicate, sometimes dischizo-
tomvous, wider-spaced ribs on outer whorl; some intercalatories- appear on outer
whorls. However, not numerous and incomplete material available precluded any
more complete characteristiocs of this taxon, which resulted in controversies
concerning its interpretation: The interpretation was additionally complicated by
the fact that the stratigraphic range of these ammonites in the typical area of
ocourrence s still inadequately knowx. It was assumed that the ammonites occur
in the Upper Oxfordian (Dacqué 1810, 1914; Arkell 1956), Oxfordian and Kimmer-
idgian (Spath 1983) or Kimmeridgian (Dacqué 1905). The recent study on Abyssinian
faunas {Zeiss 1971) has shown that the stratigraphic tTange of these ammonites at
least partly corresponds to the Kimmeridgian. It should be stated that the type
species of this genus, Perisphinctes arussiorum, was reported by Dacqué (1905) from
the beds yielding also Simaspidoceras argobbae and S. irregulare, ie. specles typical
of the Lower Kimmeridgian (the Simaspidoceras argobbae Zome of Zeiss, 1871) of
Abissynia.

The genus Discosphinctes was sometimes regarded as close to the Tithonian
genus Lithacoceras Hyatt, 1900. Some authors considered that the two taxa canmot
be separated (Schindewolf 1925, Spath 1931), whereas others intempreted Discos-
phinctes as subgenus of the latter (Geyer 1961, Enay 1966, Brochwicz-Lewifiski 1972).
In ‘turn, some others regarded Discosphinctes as a taxon independant of Lithacoceras
and comprising derivatives of Oxfordian Dichotomosphinctes (cf., Arkell 1937, 1957;
Spath 1933); in this case Discosphinctes was interpreted as either subgenus of.
Perisphinctes (cf. Aricell 1937, 1856, 1957) or a separate genus (Spath 1933).

From the wvery beginning Discosphinctes was thought as a taxon comprising
also some Oxfordian ammonites from Burope (cf. Dacqué 1914). Later this inter-
pretation became very popular and exerted the decisive influence on systematic
position of this taxon. It should be mentioned that, panticularly in Europe, some
Oxfordian (especially Middle Oxfordian) ammonites resembiing Lithacoceras in
morphology, were up to now assigned 4o this very genus, These Middle Oxfordjag.
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ammonites ‘were sometimes placed in subgenus Discosphinctés (eg Geyer 1961,
Enay 1866, Malinowska 1872a, Brochwicz-Lewifigki 1972), in subgenus Lithacoceras
(cf. Brochwicz-Lewifiski 1971) or in the new subgenus Subdiscosphinctes recently
proposed by Malinowska (1872b). The relationship between these ammonites and
.Tithonian genms Lithacoceras jis in contradiction with phylogenetic data (cf. Zeiss
1968) and the apparent similarity presumably results from homeomorphy. On the
other hand, their affinity with African Discosphinctes is an open question, and they
are placed inv the genus Subdiscosphinetes by J. H. Callomon in the new edition of
Treatise on Invertebrate Paleonfology. The full diagnosis of the genus Subdiscos-
phinctes is given by Brochwicz-Lewifiski (1975, p. 90). )

The name Discosphinctes in subgeneric rank mmas also used in the case of
some Cuban Perisphinctidae of the Jagua Formation (cf. Jaworski 1940; Imlay 1942,
1961; Arkell 1956; Judoley & Furrazola-Bermtdez 1068). Some of them, as e.2.
Perisphinctes antillarum Jaworski, are at present translocated into Antilloceras
subgen. n. of the genus Perisphinctes, while others are here described under the
generic name Discosphinctes. The reasons of that decision are as follows:

{) The characteristics of Cuban Discosphinctes and European Subdiscosphinctes indicate
their similarity. Both groups are characterized by the occurrence of similar type of
microcomchs 1, characterized by predominance of biplicate and single ribg increasing in
number along with diameter. In turn, macroconchs of both groups are characterized by
ouwter whorls ornamented with more loosely spaced primary ribs and fairly numerous
Secondaries. Moreover, stratigraphiec position of ‘Cuban Discosphinctes and European Subdis-
. cogphinctes is very similar, However, there are some dimportant differences: Cuban
Discosphinctes are markedly smaller, their macroconchs do not display biunt primaries on
outer whorl and the ratio of secondary/prdmery ribs i3 there relatively low. The Cuban
Discosphincies and European Subdiscosphinctes may be phylogenetically related and in the
future they should be probably assigned to the same genus but with a saparation on the
subgeneric level. ' )

(i) Cuban Discosphinctes appear to be similar to African Discosphinctes proper.
However, on account of inasdequate knowledge of the latter it ds impossible to state whether
they are phylogenetically relsted or pimply homeomorphs.

(iil) The extension of the genus Subdiscosphinctes range to cover the Cuban Forms
Seems mow unjustitied. Moreover, establishment of a new subgenus for the ‘Cuban forms
Seems premature on account of scarcity and incompleteness of the material.

@il) In that situation the leaving of the Cuban forms in the genus Discosphinctes
seems Y0 be a betier solution as it will mot complicate the taxonomy when further its
changes appear necessary,

(V) The Cuban ammonites, similarly as east-African Discosphinctes and FEuropean
Subdiscosphinctes should not be placed in the genus Perisphinctes mor in Lithacoceras,

‘Cuban specles assigned to this genus: Discosphinctes carribeanus (Jaworgki), D, aguayoi
{84nchez Roig), D. furrazolai sp. m., D. subguanensis (Atkell), D. acandai (Chudoley &
Furrazola~Bermidez), D. pichardot {Chudoley & Furrazola-Bermudez). '

Occurrence of the genus Discosphinctes in the Americas: Oxfordian of western
Cube, Sierra de los Organos (Jagua Fm.); northern Meéxico, San Pedro del Galilp
area (La Glorla Fm.), Moreover, poorly preserved ammonites presumably close to
Cuban Discosphinctes are known from southern part of the United States (Imilay
1945, 1961). Ammonites of ithe genus Discosphinctes were also reported from the
Oxfordian of Chile (Hillebrandt 1970).

1 Besides undoubtful Subdiscosphinctes microconchs with ornamentation of
" the isocostate type, Brochwicz-Lewifiski {1074, 1975) distinguished withjn this genus
a group of microconchs with ormamentation of the variocostate type with typical
form Subdiscosphinctes cracoviensiz (Siemiradzid 1891, PL 3, Fig. 1). Unfortunately,
tltlp apl:elrture of the latter is unknown so jts dimorphic interpretation may be que-
stionable. :
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Discosphinctes carribeanus (Jaworski, 1940)
(Text-figs 22, 23; P1. 7, Figs'b=T) -

71912, Perisphinctes irgulatus Quenstedt; Burckhardt, pp. 35—38, Pl 7, Figs 4—i4. )

1940. Perisphinctes (Planites) virgulatus Quenst. var. carribeana Jaworskl; Jaworskl, pp. 109

. 114(,parﬁ.'In),P14F&g5andPl'I:E'd»gﬁ(hohtypexms’!‘igz,nonﬂl.ﬂ F'.lg 1

1986. Peﬁapmmes (Déscoephinctes) carribeanus Jaworski; Arkell, p, 978. .

1961.  Perisphinctes (D&aoosphtnctes) carrtbeanu.s .meorﬁki , dmlay, Pl 3, r:!g 1.'1 non Pl 3,

’ ‘Fig. 12,

1966, * Perisphinctes (Discosphinctes) carribeanus Jaworski; Judoley & Fmrazola-Benmﬁ.dez.
Pp. 96—88 (partim); non Pl. 44, Fig..2; non Pl 45, Fig. la—d; non’ Pl, 46, Fig. 1; mon

Pl 48, Fig. 4.
Mate-rial — Four apecimens ('No 2017, 24681, PN alnd P-s)
Uunenszan .
Table 25 -
Specimen{ ‘D ©Ua" Wh Wb
Looality No. (mm) (%) (%) (%) b:?
Puerta del Anodn: holotypd'] .- 49 347 13B.7 1.3
| Siérra-de Guane 2461 40 36.2 3B.8 26.2 1.4
- La Jutia s 2017 47  36.1: 40.4 34 1.3
‘E1l Hoyo de '$. Antonmio P-7 52 31.7° 40 29 1.38
69 32.6 40 29 ° 1.38
El Hoyo de S. intonio | ‘F~8 © 52 4.6 404

*diménsions after Jaworski (1940).

Description. — ‘The holotype anmd other specimens hitherto figured (cf.
synonymy) are relatively small-sized, incompiete and presumably representing inner
whorls. Two specimens ‘at the author’s disposal (No. 2017 and 2461; Pl. 7, Fig. 7),
attaining about 50 mm in diameter, are fairly complete, mature; however, the
peristome is not preserved. The remaining two specimens (No. P-7 and P-8; PL 17,
Figs 5-8), attaining about 60 mym and 70 mm, respeotlve]y are highly incomplete
and represent phragmoocone and initial part of body chamber, The differences in
gize and in trends of rib curves imply that these two groups of specimens may
represent micro- and macroconchs of the same gpecies.

‘The coiling initially close to the involutness/evolutness boundary, involute
later (Table 25); whorls initially subquadrate in cross-section, later trapezoidal and
high-trapezoidal, thickest somewhat above the wumbilical wall (Text«fig. 23).
Umbilical wall steep. Whorl sidey flattened; ventiral side narrow and weakly convex.

Ornamentation consisting of numerous sharp-crested, single, bi- or triplicate
ribs and some intercalatories; ribs at umbilical wall with strong forward twist,
markedly prorsiradiate on whorl sides and more or less flexuous; subdivision
usually monoschizotomous at two-thirds of whorl height or somewhat lower;
dischizotorous, triplicate ribs with sometimes markedly lowered point of first
furcation are sometimes found.

Number of primary ribs per whorl changes along with shell diameter;
moreover, it is possible to distinguish two types of rib curves, presumably corres-
ponding to micro- and macroconchs of this species, Microconchs (Text-fig. 22, curves
No. 4 and 5, correqpomdmg 40 specimens No. 2017 and 2461, respectively; Fl, 7, Fig. 7)
are characterized by a distinet increase in number- of ribs along with- diameter;.
close o the end of shell the ribs become" crowded. Macrocotchs. (Text-fig. 22, curves
No. 2 &nd '3, conespond:mg %o specimens No. P-7 and P-8, respectively; PL 7,
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Figs 5—6) initially show some increase in mumber of ribs along with diameter;
thereafter, from the diameter of about 60 mm the ribs become more widely spaced.

All the specimens display numerous narrow constrictions, usually deeper at
the venter. Constirictions almost atways followed by 1—2 simple ribs. -

Remarks. — The variety Perisphinctes virgulatus Quenst. war, carrzbearm
digtinguished by Jaworski -(1940), was subsequently recognized as a full species,
P, (Discosphinctes) carribeanus Jaworski, by  Arkell (1956). The holotype of that
species and one of the specimens figured by Jaworski (1940, Pl. 4, Fig, 5 and Pl. 3,
Fig. 2) are presumably conspecific, whereas the other specimen of Jaworski (1940,
P1. 3, Fig. 1), differs from the former ones in smaller number of primary ribs and
different trend of rib curve. This specimen presumably belongs not to the genus
Discosphinctes, but rather to Perisphinctes (Antilioceras subgen. n.),

. The specimens described as Perisphinctes virgulatus by Burckhardt (1012,
Pl 7, Figs 4-14) were commonly aliocated in the synonymy of Discosphinctes
carribeanus {(Jaw.).  However, the specimens are too incomplete and . inadequately
preserved for unequivocal assignation to this species.

. According to Imilay (1961, p .D-24), the species D. carribeanus (Jaw.) may be
identical with “Perisphinctes” virgulatiformis Hyatt, 1884, known from the Oxfordian

Mariposa Formation (California, Sierra Nevada); however, the latter was based on
: fragmen‘bary and pooxly preser-vead paleontological material, insufficient for any

reliable comparison.

The specimens described as P. {Discosphinctes) carribeanus Jaw. by Judoley

& Furrazola-Bermudez {1968) actually represent the species .Discosphinctes aguayoi

(S. R.) and Discosphinctes furrazolai sp. n.

The species Discosphinctes carribeanus (Jaw.) differs £rom D, furruzolaz sp. n.

and D. subguanensis (Ark.) in smaller number of ribs per whorl and less involute

. coiling, The species Discosphinctes aguayoi (S. R.) is characterized by straight or

weakly concave ribs, whereas the ribs of D. carribeanus are more or less flexuous.

The species Discosphinctes acandai (Chud. & Fur) differs from D. carmbeanus

primarily in markedly higher number of ribs pper whorl; D. pichardoi (Chud, & Fur.)
differs from D. carribeanus in markedly less numerous ribs on inner whorls,

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member).
The holotype was found in Puerta del Ancon, and the other specimens — in the
same locality, as well as in La Jutia, Sierra de Guane, El Hoyo de San Antonio and
Pan de Azicar mogote. ?Northern Mexico, San Pedro del Gallo area,” Ochétoceras
Beds (Burckhardt 1912, 1030) belonging to the La Gloria Fm.

Discosphinctes-aguayoi (Sanchez Roig, 1951)
(Text-figs 22,-23; PL. 7, Figs 8—9)

1920. Ataxioceras virgulatus (Quenstedt); Sénchez Roig, pp. 2825 (partim), Pi. 8, PFigs 1—3;
non Pl 8, Figs 5—5A.

1851.  Perisphinctes (Dichotomosphinctes) mguayoi Sanchez Roig; sénchez Rod:g, pp. T—T8,
P, 18, Fig. 83 and PL 19, Fig, 8 (holotype). -

1058. Perisphincies (? Arisphinctes) agueyoi Sanichez Roig; :Arkell, p. 573.

1968. Perisphinctes (Discosphincies) carribeagnus Jaworski: Judoley & Furrazola-Bermudez,
Dp. 96—08 (partim), Pl. 45, Fig. 1a—d (holotype); Pl. 48, Fig. 4.

Material, — One sSpecimen (No. 2389); anoreover, uhe other specﬂmevn (No. 2024) described adg

D, aff. aguayoi.

Description and remarks. — The holotype of Discosphinctes aguayoi was
refigured and assigned by Judoley & Furrazola-Bermitdez (1968, Pl 45, Fig, la—d;
specimen No, JF-84) to D. carribeanus. This -specimen is incomplete, 115 mm in
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diameter; inner whorls moderately involute, outer whorl evolute {according to
Judoley & Furrazola-Bermidez 1968, Ud = 42% and Wh = 34% at 115 mm
diameter); the outer whorl high-trapezoidal in cross-section, thickest just above
umbilical wall (Wb = 20% and h:b = 17 at 115 mm diameter). Ribs numerous,
gharp, with marked twist at umbilical wall and sirongly prorsiradiate on ‘whorl
sides, straight or somewhat concave; outer whorl displays commonly bi- or triplicate,
sometimes dischizotomous ribbing with some intercalatories; rib ourve of the
holotype of D. aguayoi reflects initially en increase in mumber of ribs along with
diameter and later, from a diameter of about 70 mm, gradual decrease (Text-fig. 22, -
curve No. 7). The rib curve of such type implies that this specimen represents a
macroconch.

In the material studied by the present author ithere Is an incompiete specimen
(Fl. 7, Fig. 8), about 60 mm in diameter, comparable with inner whorls of the
‘holotype of D, aguayoi. The specimen is involute (Ud = 31% and Wh = 40%, at
53 mm diameter) and ornamented with straight or somewhat concave ribs, Its rib
curve (Text-fig, 22, curve No. 8) appears similar o that of the holotype, reflecting
somewhat denser ribbing of the former.

The above characteristics of the two specimens indicates their certain
resembiance to D, carribeanus (Jaw.). However, they differ from the latter species
primarily in ribs straight to somewhat concave, and not flexuous, This feature
separates also these two specimens from all the hitherto known Cuban species of
Discosphinctes. Therefore the present author decided to separate D. aguayoi from
D. carribeanus as a different species. However, it is not excluded that along with
supply of new material it will be necessary to treat D. aguayoi as a subspecies of
D. carribeamnus.

The species D. aguayoi presumably also comprises the specimen described as
Atazxioceras virgulatus (Quenstedt) by Sanchez Roig (1920, Pl 8, Figs 1-3) and
subsequently assigned to D. carribeanus by Judoley & Furrazola-Bermidez (1968,
Pl 48, Fig. 4). This specimen, about 80 mm in diameter, displays ornamentation
typical of D. aguayoi except for the end part of the outer whorl ornamented with
crowded, flexuous ribs. The rib curve (Text-fig. 22, curve No. 9) appears typical of
microconchs of the genus Discosphinctes. It should be mentioned that the flexuous
ribg are fairly common close to the aperfure in microconchs of Cuban Periis-
phinctidae, even in the case of those with inner whorls ornamented with straight
or concave ribs (e.g. Perisphinctes (Antilloceras) spathi S. R.). Therefore the present
author is inclined to interpret this specimen a&s a microconch of Discosphinctes
aguayoi.

There is some similarity in ornamentation of D, aguayoi and one of specimens

siudied by the present muthor (Text-figs 22—23; PL 7, Fig. 9). However, the datter
is markedly evolute throughout the development (Ud = 44.8% and Wh = 34.4% at
58 mm digmeter; Ud = 43.%/0 and Wh = 33.3% at 90 mm diameter), and appears
to be more densicostate, especially on inner whorls (Text-fig. 22, curve No. 10). .
The zone of crowded growth lines, observable after a constriction at the end of
specimen, «does not represent final aperfure as the form is immature (sutures are
not approximated). Such =zones of crowded growih lines following constrictions
were found in some other Cuban Perisphinctidae, e.g. Perisphinctes (Cubasphinctes)
cubanensis O’Con. and P. (C.) intermedius Chud, & Fur,
_ Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
holotype was found in Jagua Vieja area; the other specimens are derived from
Puerta del Ancén and El Hoyo de la Sierra; from the latter locality is derived <he
specimen No. 2024, determined as D. aff. aguayoi. - :
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Discosphinctes furrazolai sp. n.
(Text-figs 22, 23; Pl. 7, Fig, 10)

1820,  Simbirskites mexicanus Burckhardt; S&nchez Roig, pp. 4143, Pl, 9, Fige 1, 3.

1920. Atazioceras virgulatus {Quemstedt); O’Connell, pp. 639—690, PL 38, Fige 45,

1868.  Perisphinctes (Discosphinctes) carribeanus J aworski; Judoley & Furrazola-Berm(dez,
bp. 96—88 (partim), Fl. 45, Fig. 1; Pl. 44, Fig. Za—d.

Holotype: specimen No. J¥-85 (= Perigphinctes carribeanus Jaw. in: Judoley & Furrazola-

-Bermudez, 1988, Pl. 48, Fig, 1),

Type horizon: Jagua Fm., Jagua Vieja Member (Oxordian).

Type locality: Sierra de los Organos.

Derivation of the name: in homour of Ing. Gustavo Furrazola-Bermiidez, the student of Upper

Jurassic faunas of Cuba. .

Material in the collection. — One specimen {No. 2408b) deslgnated as the paratype.

Description. — Al the specimens available are more or less incomplete, and
the majority of them represent inner whorls. The holotype is the largest known
representative of this species, with preserved outer -whorl, it is presumably a
macroconch. .

Innermost whorls somewhat evolute or approaching the evolutness/involutnass
boundary; subsequent whorls involute; the coiling of outermost whorl again at
the evolutnessfinvolutness boundary. Whorl section initially subquadrate, later tra-
pezoidal (Text-fig. 23), similar as in D. carribeanus,

Ornamentation consisting of very ‘numerous, sharp-crested, single, bi- and
later also triplicate ribs; intercalatories are common at larger diameter; ribs with
marked forward twist at umbilical wall, strongly prorsiradiate on whorl sides,
flexuous, .Division of ribs monoschizotomous and, sometimes, dischizotomous, such
as in D. carribeanus.

Ribg initially increasing in mmmmber along with shell size, becoming more
loosely spaced on outer whorl of macroconchs (Text-fig. 22, curve No. 11 for the
holotype od D. furrazolai).

Constrictiohs numerous, narrow, as a rule deeper at the venter, followed by
1-2 single ribs. .

Remarks. — The specimens here assigned to D. jurrazolai sp. N, were
previously either described as D. carribeanus or placed in its synonymy (Judoley &
Furrazola-Bermidez 1968, and also Jaworski 1940), However, .they differ from
typical representatives of the latter species in being markedly more densicostate
(cf. Text-fig. 22). Ai comparable diameters fc. 50—70 mm), number of ribs per
whorl of D. carribeanus and D. furrazolai equals about 60—70 and 90, respectively.
Moreover, D, furrazolai is often somewhat more involute than D. carribeanus, but
it should be remembered that the innmermost whorls of the representatives of the
two species are very similar in coiling,

The species Discosphinctes furrazolai is similarly densicostate as D. sub-
guanensis (Ark.), differing from the latter in less slender whorl section {at 40—55 mm
diameter h :b = 1.35—1.46 in D. furrazolai sp. n., and at 52 mm diameter h:b = 1.77
in D. subguanensis) and in being less involute. Moreover, outer whorl of macroconchs
of D. subguanensis is ornamented mainly by biplicate, sometimes also bidichotomous
ribs, in comparison with that of D. furrazolai, ornamented with both bi- and
triplicate (the latter sometimes dischizotomous) and numerous intercalatory ribs.

The species Discosphinctes furrazolai differs from D. pichardoi (Chud. &
Fur.)) primarily in being more densicostate on inner whorls, In turn, D._ furrazolai
is less densicostate than D. acandai (Chud. & Fur.).
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Occurrence. — Sierra ide los Onganos, Jagua Fm, (Jagua Vieja Member); the
holotype is derived from unknown locality in this region; the remaining specimens
are denived from Vidales area (Puerta 'del Ancém and other localities) and El Hoyo
de 1a Sierra.

Discosphinctes subguanensis (Arkell, 1956)
- (Text-fig. 22)

isal. Perisphinctes (Plahttes, Discosphinctes) virgulatus guanensis Sénchez _Roig; Sénchez
Roig, pp. 7172, Pl 16, Fig. 3 (holotype).

1856. Perisphinctes (Discosphinctes) subguanensis Arkell; Arkell, p. 573

1968. Perisphinctes (Discosphinctes) subguanensis Arkell; Judoley & Furrazola-Bermudez, pp.

98—89, Pl. 43, Fig, 2a—d (holotype); Pl. 43, Fig. 1; Pl. 44, Fig. 1.

Description and remarks. — The original name Perisphinctes virgulatus
‘guanensis Sénchez Roig, 1951, as a homonym in relation to Perisphinctes guanensis
Sanchez Roig, 1851, was replaced with the new name’ Pefisphinctes subguanensis
by Arkell (1956), The holotype of P. subguanensis is fragmentary specimen about
60 mm in diameter. It is fairly involute (Ud = 25% and Wh = 44% @t 52 mm
diameter, according to Judoley & Furrazola-Bermudez, 1968), and with whorl section
high-trapezoidal, thickest somewhat above the umbilical wall (Wh = 25%, h:b =
177 at 52 mm diameter), Ribs are sharp-crested and numerous (Text-fig. 22, curve
No. 13), with a marked twist on umbilical wall, strongly prorsiradiate on  whorl
sides, imdtially straight, later markedly ¢lexuous. Ribbing remains single and
biplicate up to the end of whorls preserved; point of furcation usually at about
two-thirds of whorl height or, sometimes, in the mid-height. Intercalatories scarce.

The only {besides the holotype) representative of this species was -described
by Judoley & Furrazola-Bermiidez (1968, Pl. 43, Fig. 1; Pl. 44, Fig. 1); in comparison
of the two specimens only the inner whorls of the latter may be taken into account
as the holotype has about one whorl less, The outer whorl of this. specimen at
80—160 mm diameter is initially moderately involute, approaching involutness/
/evolutness boundary later (Ud = = 36% at 149.4 mm diameter, according to
Judoley & Furrazola—Bemnudesz 1968), whorl section high-{frapezoidal (Wb = 23%
and h:b = 1.6 at 149.4 diameter); ornamentation consisting of biplicate, ‘some
simple, and, occasional, bidichotomous ribs; intercalatories not numeroms. This
specimén has no peristomal part préserved but the course of its rib curve (Text-
-fig. 22, curve No. 14) appears rather typical of those of macroconchs of Disco-
sphinctes, Therefore the previous statementt (Brochwicz-Lewifiski 1972, . 484) that
it represents a microconch seems to be unsubstantiated.

i The species Discosphinctes subguanensis differs from D. pwhardoz (Chud, &
Fur) primarily in more densicostate inner whorls; D. ecandai (Chud, & Fur) is
markedly less densicostate. The dnfferences between D. subguamns;s and other
‘Cuban Discosphinctes species as given above.

Occurrence. — Sierra de los Organos, Jagua Fm (Jagua Vieja Member). The
helotype was found near the Guane (Puerta de la Muralla). .

Discosphz’n'ctes pichardoi (Ohudoley & Furrazola-Bermudez, 1968)

1888, Perisphinctes (Discosphmctes) pichardot Chudoley & mrrazol.a Judoley & Furrazola-
-Bermudez, pp. 100—101 (partim), Pl. 48, Fig. 1a—d (holotype); non Pl 48, Pig, 2.
Remarks, — Judoley & Furrazola-Bermiidez (1968) assigned to this species

two specimens: holotype (No. JF-87) and the specimen No.'JF-88 of the same

collection, However, it is doubtful whether these fortns are _conspeciﬁc.
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) : The holotype is represented by a half of whorls about 85 mm in diameter.
Its characteristics {after description by Judoley & Furrazola-Bermiidez, 1968) may
be glven as follows: specimen initially somewhat evolute, later at involutness/
Jevolutness boundary (Ud = Wh = 38% at D = 83 mm); whorl section-trapezoidal,
thickest somewhat above umbilical wall (Wb = 24% and h:b = 1.57 at D = 83
mm)., Ribs appear on umbilical wall, with distinct ¢wist; prorsiradiate on whorl
sides and flexuous; the preserved part of the outer whorl ornamented primarily
with biplicate ribs branching somewhere in two-thirds of whorl height, with some
single ribs as well as with some intercalatories. Inner whorls of the holotype have
about 24 ribs per half of whorl, end the outer — about 42—44 ribs ‘per half of
+whorl. The ribbing so distant on inner whorls and markedly closer on the outermost
whorl preserved differs the holotype D. picherdoi from all the other Cuban species
of Discosphinctes (Judoley & Furrazola-Bermtdez 1968). However, such statement
is based only on the analysis of the holotype, and the lack of any conspecific forms
in the malterial studied by the present author precludes evaluation of intraspecific
variability.
. The other specimen assigned to this species by Judoley & Furrazola-Bermu-
dez (1968, Pl 48, 'F1-g 2) markedly differs-from the ‘holotype, This specimen attains
abo-ut 60 mm- in diameter; ribs are fairly numerous on inner w‘hor.ls ‘becoming
initially more widely spaced on outer whori, and markedly crowded subsequenﬂy,
the ribs.on inner whorls and the initial part of the outer whorl are siraight or
'weakly concave, later becoming somewhat flexuous. Unfortunately, the ﬂgu:re of
this’ specimen is insufficient for its uniiviocal interpretation. This specunen “differs
in character of ornamentation (and in trend of rib curve) from, the ammonites of
the genus Discosphinctes, being possibly closer to Antilloceras subgen. n. of the
genus Perisphinctes,

Occurrence, — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member), The
holotype is derived from unknown locality in that region.

Discosphinctes acandai (Chudoley & Furrazola-Bermudez, 1968)
(PL 7, Fig. 11)

1968, Perisphinctes (Discosphinctes) acandei Chudoley & Furrazola; Judoley & Furrazola-

-Bermiidez, pp. 9%—100, Pl. 47, Fig. 1a—d (holotype); Pi. 48, Fig. 8.

Material. — One specimen (No. 2402).

Description. — All representatives of this species hitherto recorded are
incomplete and aperture is unknown. Whorls inftially somewhai evolute, becoming
somewhat involute or close to the involutness/evolutness boundary later (in the
case of the specimen No, 2402 — Ud = 35.1% and Wh = 40% at D = 37 mm). More
outer whorl, observable in the case of the holotype only, displays evolute coiling
(according to Judoley & Furrazola-Bermiidez 1968, Ud = 44% and Wh = 31% at
D = 112 mm). Deformations usually preclude accurate evaluation of whorl section
but it seems to be high-ovate. _

Ornamentation consisting of very numerous, thin ribs; the ribs appear with
a marked twist on wmbilical wall; are strongly prorsiradiate on whorl sides, straight
or weakly flexuous. The ribs are single or biplicate; point of furcation, usually
above tthe two-thirds of whorl height, Intercalatory ribs may be sometimes noted.
Number of ribs equals about 120—125 per whorl at 40—60 mm diameter (Fi. 7,
Fig. 11; ¢f. also Judoley & Furrazola-Bermidez 1968, Pl. 48, Fig, 3). The number of
. ribs of holotype at comparable diameter is difficult to establish, but tends fo be
smaller; it equals about 130 at 110 mm diameter. The ribs are so densely spaced

7
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that they sometimes me_hge with one another near' the ventral side (Pl. 7, Fig. 11;
cf. also Judoley & Furrazola-Bermudez 1968, Pl, 48, Fig. 3).

Constriclions - numerous, narrow, musually wider at the venter, very often
followed by twio single ribs.

Remarks. — The differences in density of ribbing of the holotype and two
remaining specimens assigned to this species may be attributed to intraspecific
variahility.

The species Discosphinctes acandai markedly differs from the remaining
species of this genus in much denser ribbing.

Occurrence. — Sierra de los Organos, Jagua Fm. {(Jagua Vieja Member); the
holotype and the specimen No. 2402 are derived from El Hoyo de la Sierra.

Discosphinctes spp.

In all the exposures of the Jagua Vieja Member of the Jagua Formatlon from Sierra
de los Organos there were found ‘whorl fragments or nuclei -of specifically umdeterminable
representatives of the genus Discosphinctes. To this genus presumably belomg the ammonites
derived from the same beds and misidentified as Ataxioceras virgulatys (Qu.) by Banchez
Roig (1920, Pl. ‘8, Fig. 4), Simbirskites mexicanus Burck. (op. cit., PL 9, Fig. 2) and Simbirskites
sp. (op. cit., Pl 9, Fig. 4). However their more -detailed idenﬁﬂaaﬂon is precluded by poor
quality and uneertam scale of figuregs as well as 100 generalized description.

‘The lower part of the Jagua Formation .— the Zacarias Member (Sierra. de lo-
Organos), ylelds strongly deformed, involute and densely-ribbed a.mm.omltei, some of which
presumably belong to the genus Discosphinctes.

Family Aspidoceratidae Zittel, 1895
Subfamily Euaspidoceratinae Spath, 1931
Genus EUASPIDOCERAS Spath, 1931
(Type species: Ammonites perarmatus Sowerby, 1822)

Occurrence of the genus in the Oxfordian in the Americas. — Western Cuba,
Sierra de los Onganos, Jagua Fim. (Jagua Vieja Member; and Pimienta Member,
cf. Myczyhski 1976); Sierra del Rosario (Francisco Fm., cf. Myczyhski 1976);
northern Mexico, San Pedro del Gallo area, La Gloria Fm. (cf. Burckhardt 1912,
Pl. 7, Figs 18—22); northern Chile and Argentina, La Manga Fm. and the transition
to younger gypsum sirata of Auquilcp Fm. (¢f. Steinmann 1881, Pl, 11, Figs 1-2;
Leanza 1947, Pl. 1, Fi-g.s 2—4; Stipanicic 1966; Hillebrandt 1970).

Cuban apecnes assigned to this genrus Euaspldocerag oconnellge (Sanchez Roigy,
E, vignalense Spath.

Euaspidoceras oconnellae (Sanchez Roig, 1920)
(PL. 8, Fig. 11)

1920. Aspidoceras o’cOnnelli Simchez Roig; Sénchez Roig, pp. 30—, PL 13, Figs 1, 1A (holotype).

1851, Euaspidoce:as o’connelli Samchez Roig; Sénchez Roig, pp. T0—71, Pl 8, Fig, 8; PL 1i1;
Pl. 12, Figs 1—3; Pl 13, Figs 1 (holotype), 2. )

1968. Euaspidoceras o’comnelli Sénchez WRoig; Judoley & Furrazola-Bermudez, pp, 114116,
Pl. M, Fig. 2a—c (holotype).

Material. — One specimen (No. 2028).
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Deseription. — All the representatives of this species known are incomplete,
represented by phragmocone or a phragmocone with a part of body chamber, The
specimen studied by the present author is the. largest recorded so far — about
150 mm in diameter and with partly preserved body chamber (somewhat deformed)
a quarter of whorl long. Dimensions: holotype — Ud = 42%, Wh = 3T/ and Wb =
34% at 73 mm diameter {Sénchez Roig 1920); the specimen studied — Ud = 39.2s,
Wh = 37.2% and Wb — 35.3% at 102 mm diameter. Whorl- section. subquadrate,
whorl sides and venter flattened, umbilical wall steeply inclined.

Ornamentation consisting of two rows of distinct, strong tubercles {spines on
shell surface); number of tubercles roughly the' same in each row; tubercles of the
outer row usually stronger. Inner and outer ‘tubercles connected by broad, single
ribs; weaker, markedly more numerous ribs marked on ventral side of wihorl
Number of tubercles per whorl changing along with shell size; in the specimen
studied it equals 14 at 40 mm diameter, 15 at 50 mm D, 17 at 75 mm D, 20 at
100 mm D and 23 at 160 mm D; and in the holotype — 14 at 75 mm D, and in the
other specimen \(Sé«nchez Roig 1951, Pl, 11) — 25 at 130'mom D.

"Occurrence. — Sierra de los Organcs, Jagua Fm. (Jagua Vieja Member) The
specimens were found at Puerta del Ancén (holotype), Loma de la Catuna, Laguna
de Piedra and La Jutfa.

Euaspidoceras sp. (? E. vignalense Spath, 1931)
®L. 8, Fig. %)

Material. — One. specimen (No. 2476).

Description. — Incomplete form, 80 mm in diameter, representing ﬂhragm-
ocone and a small part of body chamber; Ud = 40.7%, Wh = 35.7 and Wb =
34.3% at 70 mm diameter, Whorl ‘section subquadrate, whorl sides flattened, venter
weakly convex, umbilical wall steeply iniclined.

Ornamentation consisting of two rows of distinet, rather small’ tubercles
(spines on shell surface); mumber of tubercles roughly the same in each row,
tubercles of the outer row usually stronger, Inner and outer tubercles wnnected by
narrow, single ribs; weaker, markedly more numerous ribs marked on “the venter
Number of tubercles per whorl changing along with shell size; equalhng 18 at
40 mm diameter, 19 at 50 mm D and about 22 at 75 mm D, From about 50 mm
diameter there ds marked certain trend to fading or reduction of inner tubercles
and ribs, as well as weakening of outer tubercles, which brings this’ spetimen
somewhat closer to the representatives of the genus Clambites Rolhe:r, 1922,

Remuarks, — This specimen differs from the representatives ‘of E. oconnellae
(S. R.) in convex venter, denser and finer tuberculation and in some irend to 1a'dnng
of sculpture at larger diemeters, It seems to match the diagnosis of E. vignalense
Spath (cf. description in: Sénchez Roig 1851, pp. 60—70; also Spath 1831, p, 502).

The specieg -E. vignalense was proposed by Spath (1931) for the specimen
described ag Aspidoceras aff. laevigatus by Sénchez Roig (1920, pp. 28—30, PL 13,
Fig. 2). Unfortunately, all the illustrations of the holotype are very poor (irveluding -
that in: Sanchez Roig 1951, Pl 28) and the holotype seems to be lost {cf. also Judoley
& Furrazola-Bermtidez 1968, p. 115), The species Euaspidoceras vignalense was sald
to differ from E. oconmellae in denser HKuberculation and more convex venter
resulting in some shift of the outer tubercles from ventral margin (Sdnchez Roig
1951); moreover, the former was said to be characterized by “perarmatus-like inner
whorls and weakening of the bituberculation as in E. eucyphum (Opp.) — of equal
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proportions but more rapid change in ornamentation” (Spath 1931, p. 592). The above
smentioned differences between E. vignalense and E. oconnellae are actually of the
same character as -between the specimen in author’s disposal and E. oconnellae.
However, E, vignalense cannot be unequivocally identified until its holotype is
rediscovered and refigured or the neotype selected (after analyzmg a Ticher assem-
Jblage of forms from the Jaguwa Formation).
..~ Two specimens identified as E. vignalense Spaﬂh by Judoley & Furrazola-
-Bermtdez (1968, Pls 72—76) presumably do not belong to that species, These forms,
about 170 mm and 250 mm in size, respectively, are heavily tuberculated throughout
the development, which is in contradiction with the diagnosis of this species as
given by Spath (1931), and they seem to be relatively close.to E. oconnellge.
Assumption made by Judoley & Furrazola-Bermiidez (1968, p. 114) that the number
of tubercles per whorl is relatively constant and equals 19-20 and 13—14 for E. vig-
nalense and E. oconnellae, respectively, is erroneous. As it was shown above, the
number of tubercles closely depends- on size of specimen,

Occurrence. — Sierra de los . Organos, Jagua Fm, (Jagua Vlem Member), The
Specimen studued was. found at El Junco in San Carlos Valley. The holotype of
E. vignalense was found at Puerta del Ancén,

Family Oppeliidae Bonarelli, 1894
Subfamily Ochetoceratinae Spath, 1928
Genus OCHETOCERAS Haug, 1885
(Type species: Ammonites canaliculatus von Buch, 1832)

Remarks, — The. range of this genus was recemtly discussed in Eumpean
literature (Geyer 1960, Christ 1961, Horoldt 1964). The discussions primarily
concerned the systematic position of ammonites from the Oxfordian of Burope,
which exhibit features transitional between the genera Ochetoceras Haug, 1885, and
Neocampylites Callomon, 1873 Y, These forms characterized by tricarinate venter
(sometimes wonly on more inner whorls) were assigned to the subgenus
Neoprionoceras Spath, 1928, of the genus Neocampylites, and distinctly separated
from the ammonbtes of the genus Ochetoceras, having only one, always serrated
keel (Christ 1981, Héroldt JHB4)

In the. case of Cuban as well as Mex1can faunasg the name Ochetoceras was
often wused for tricarinate ammonites’ {cf. diagnosis of the genus Ochetoceras in:
Judoley & Furrazola-Bermudez 1968, p. 61). However, such interpretation of Mexican
forms was questioned (Christ 1961, pp, 311—312; cf. also Horoldt 1964, p. 98).

A peculiar problem in the case of Cuban faunas was the definition of
“‘endemlc” taxon Cubaochetoceras Arkell, 1957, and separation of that genus from
Ochetoceras. Judoley 8 Furrazola-Bermiidez (1968, pp, 61, 65—66) believed that the
falcate ribs were typical of Ochetoceras but not of Cubaochetoceras, which was
characterized by rectiradiate or biconcave ribs. However, this distinction was not
carried out consequently, as some ammionites allocated in Cubgochetoceras by those
authors are characterized’ by typical falcate ribs (cf. Judoley & Furrazola-Bermiidez
1968, PL 13, Figs 1-92). Moreover, the presence of typical falcate ribs does not
.appear to be important feature of Ochetoceras as several undoubtful European
species of that genus, including O. hispidum (Opp.), O. raixense Fnadm, O. basseae
————‘—0—-—-

' 11 The name Campylites Rollier, 1922, used in those papers, was recently

shown to be a junior homonym of the name Campyutes E1chwa1d 1856, and repla.ced
by Neocampylites Callomon, 19738 {cf. Callomon 1973).
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Fradin, O. hispidiforme (Font.) and O. montapinense Panth,, display almost straight,
S-shaped or very weakly concave outer ribs which cannot form element of falecate
ribs sensu Judoley & TFurrazola-Bermtdez (1868). Thus the distinction between
Cuban representatives of Cubaochetoceras and Ochetoceras was not carried out
accurately up to now. Here this distinction is made with the following premises:

(1) Amumomnites of _'the'genui Ochetoceras have one keel and only occasionally poorly
marked ventrolateral edges; representatives of the genus Cubaochetoceras have phragmocone
with three keels (with median keel markedly dominating), and one keel accompanied by
ventrolateral edges «n body chamber,

(i) Keel of ihe representatives of Ochetoceras is always serrated; median keel og
Cubaochetoceras 18 gserrated or smooth, and the ventrolateral keels are always emooth.

Moreover it should be mentioned that in Ochetoceras lateral groove usually
passes somewhat below the mid-height; and in Cubaochetoceras — sometimes also
at the mid-height of .whorls. In Cuba the genus Ochetoceras is up to now
represented by few, relatively small and usually incomplete specimens, European
representatives of this genus attain up to 120 mim in diameter, but usually they are
smaller, up to 65 mm in diameter (H6roldt 1964), Fully grown Cubaochetoceras seem
to be larger, attaining usually from 80 mm to 130 mm in diameter. Ventral side of
body chamber of Ochetoceras is sometimes somewhat widened, as in O. canaliculatum
(cf. Horoldt 1964); which is common and distinct phenomenon in representatives cf
Cubaochetoceras. Both genera are characterized by weakening or fading of sculpture
(lateral groove and ribs) on the body chamber.

- The genus Ochetoceras, similarly as Cubaochetoceras, comprises macroconchs,
which dimorphic muntaparts are presumably some ammonites of the genus Glo-
chiceras (cf, remarks fin the description of the latter genus).

. Cuban species assigned to the genuis Ochetoceras: Ochetoceras vignalense Sénchez Rolg,
O. subvigmalense (Chudoley & Furrazola-Bermuidez).

Occurrence of the genus Ocheioceras in the Oxfordian of the Americas:.
western Cuba, Sierra de los Organos {(Jagua Fm.); northern Chile, Caracoles area
and Cordillera Domeyko, La Manga Fm., and transition to younger gypsum strata
of the Auguilco Fm. (cf. Stehn 1923, Pl. 5, Fig. 2; Leanza 1947, PI. 1, Fig la—b;
Stipanicic 1966; HJ]!lebrandt 1970)

Ochetoceras vignalense Sénchez Roig, 1951 -
(P1.7, Fig. 12)

1951.. Ochetoceras vignaleneis Sénchez Rolg; Sinchez Roig, p. 68, PL 5, Fig. 4 (holotype).
1958, Ochetoceras (Cubaochetoceras) vignalense Sanchez Roig; "Arkell, p 573.
IWB. Cubaochetoceras vignalensis ‘Sénchez Rolg; Judoley & Fm‘razola-Bermﬁdez, PO, H

Fl, 11, Fig. 1a—d (holotype). i
Material. — Two specimens (No. 2023 and 2478).

Description. — In the holotype — Ud = 18%, Wh = 53% and Wb = 320/ at
D = 58 mm (Judoley & Furrazola-Bermiidez 1968); in other specimenzs — Ud = 18%
and Wh = 53% at D = 36 sam (No. 2022) and Ud = 15% and Wh = 56% at D =
40 mm (No. 2478).

‘Whorl section hdgh-o-vate, whorl sides convex; maximum whor] thickness. just
below lateral groove. Umbilicus deep; umbilical wall steep; umbilical edge marked.
Lateral groove Wdeep, situated below ‘the mid-height, Ribs strong; at 40—55 mim
diameter the numbers of inner and ouiter ribs equal about 6—9 and.19—23 per half
of whord, respectively. Innér ribs prorsiradiate, somewhat swollen close to lateral
groove. Outer -wibs - strongly rursiradiate, - straight or. weakly - coricave, single or
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biplicate. All the outer ribs widening and thickening close to the venter. Ventral
side marrow, bordered sometimes by venlirolateral edges, with minutely serrated
keel; number of denticles eguals  per 5 mm of keel in the holotype (S4nchez Roig
1851) and about 12 per 10 mm of keel at D = 85 mm in one of the specimens studied
(No. 2022). A

Remarks. — This species was recently allocated in the genus Cubaochetoceras;
however, it is characterized by a single well-mnarked keel, typical of Ochetoceras.
The holotype of O. vignalense differs from the two specimens studied in weak
ventrolateral edges continuing along the keel, but such a feature is found in some
species of the genus Ochetoceras, as in O. canaliculatum (cf. Horoldt 1964).

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member, as
well as its basal part at the transition to Zacariag Member). The holotype ds derived
from Puerta del Ancén, and the other s-pemmens — from La Jutfia and San Carlos
Valley nearby El Junco.

Ochetoceras subvignalense (Chudoley & Furrazola-Bermudez, 1968)

1968. Cubaochetoceras subvignalensts Chudoley & Furrazola; Judoley & Furrazola-Bermiidez,
Dp. 09—7T1, Pl 11, Fig. sa—d (holotype); TPl 9, Fig. 2. )
Remarks. — An incomplete specimen selected as the holotype for this species
(No. JF-33) displays a single distinet keel typical of Ochetoceras. The species differs
from O. vignalense in more regularly developed and more numerous outer ribs.
Occurrence, — Sierra de los Organos, Jagua Fim. (Jagua Vieja Member).

Genus CUBAOCHETOCERAS Arkell, 1957
(Type species: Ochetoceras (Cubaochetoceras) imlayi Sénchez Roig, 1951)

Introductory remarks. — The name was introduced by Sénchez Rolg (1851) unfortunately
without selecting the type specles. The latter was designed by Arkell @857, p. L27T8) who
became the suthor of the genus-group name according to the Rules of ICZ N (art. 13).
Cubaochetoceras was wometimes ireated ag e subgenus of Ochetoceras, or more frequently as
an independant genus (Arkell 1907, Judoley & Furrazola-Bermidez 1968). The diagnosis given
by Judoley & Furrazola-BertntGdez (1968, pp. 65—86) needs some revision at pregent, Differences
between Cubaochetoceras and Ochetoceras were discussed above.

Diagnosis, — Macroconchs about 80 1o 130 mm -in diemeter; body chamber occupying
& half of 'whorl or somewhat more, Umbilictig deep, narrow, with gteep wall; umbilical edge
more or less distinet. Whorl section high-ovete, tapering towards the Venter, often becommng
ovate with widened venter and more convex sides on the body chamber. Lateral groove
sltuated at about the mid-height or just below, disiinet on the phragmocone and grad'unuy
fading at the body chember. Ribs well-marked on phragmocone; inner ribe straight o:
concave, gsimple or biplicate, sometimes grouped into sets of 3—3 Tibs; outer ribs almost
straight or slightly to mackedly concave, single or biplicate; the ribs becoming wider but
less distinct . of almost completely ﬂadl.ng on the ‘body: chamber. As the lateral . groove
diseppears at the body chamber, the inmer and ‘outer mibs may joln together forming un-
interrupted falcate ribs, Median' keel, minutely serrated or emooth, accompanied by two low,
smooth keels on Dm‘egmooone, the latter pass into ventrolateral edgea and finally disappear
on the body chamber., The suture is characterized by external lobe always shocter than
lateral lobe (Judoley & Furrazola~Bermudez 1968).

] Bome ammonites of the genus Glochiceras are aupposed to be sexual counterparis of
Cubaochetocaras (cf. remarks in description of the formoer).

Discussion. — The relation of Cubaochetoceras to.Ochetocems is similar to
that of some .European forms recently discussed by Christ (1961) and assigned by
him to Neoprionoceras Spath, and Ochetoceras, In his studies on European material
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" Christ (1961) recognized the name Neoprionoceras as a presumable senior synonym
of the names Canaliculites Jeannet, 1951, and Fehlmanniies Jeannet, 1951, and he
treated Neoprionoceras as a subgenus of the genus Neocampylites Callomon, 1973
(cf. footnote to description of the genus Ochetoceras). However, it should be noted
that the type species of Neoprionoceras, Oppelia girardoti Loriol, 1802, is represented
only by a single undoubtful specimen up to the present. That specimen is small,
Incomplete and with ornamenftation partly obliterated (cf. Loriol 1902, pp. 40—41,
Pl, 3, Fig. 8a—b); (?) serrated median keel and the presence of lateral groove
presumably differ that species from typical reﬁresentatives of the genus Neo-
campylites, Originally distinguished as a full-genus Canaliculites (cf. Jeannet 1951,
Pp. 90), was based on Canaliculites argoviensis Jeannet as the type species. However,
the holdiype of that species is small and incomplete but it displays tricarinate
venter, serrated median keel and well marked lateral groove (Jeannet 1951, Pl. 20,
Fig. '10; Pl. 27, Fig. B). The representatives of type series of Fehlmannites jurensis
Jean., the type species of Fehlmannites, are larger but similarly incomplete (cf.
Jeannet 1851, Pl, 20, Figs 8-9); lateral groove disappears at larger diameters, at
first there are three keels and later only one accompanied by ventrolateral edges
at the sides. Of the other European forms recently assigned (Christ 1961) to the
subgenus Neoprionoceras, attention should be paid to “Ochetoceras mexicanum”
(cf. Gérard 1086, Pl 11, Fig, 6) and “Ochetoceras cf. mexicanum” (cf. Jeannet 1951,
Pl 21, Fig. 12). The latter is relatively complete, about 90 mm in diameter and the
body chamber parily -preserved; lateral groove fades at the phragmocone-body
chamber boundary; outer ribs are strong, concave, biplicate and single on
‘phragmocone; typical falcate rtibs, with low relief appear on the body chamber;
venter at first tricarinalte, later with single keel and ventrolateral edges.

According ‘to the present author any.direct connection of at least some of
these European forms with Neocampylites is questionable. These forms display
several features transitional between those of Neocampylites and Ochetoceras {cf.
Christ 1961), and sufficient for separation at the generic renk Presumably one
of the above discussed names, Neoprionoceras, Canaliculites or Fehlmannites, should

~ be used as generic name for them in the future, However, the material of the type

- species of these taxa is still unsatisfactory. .

Cuban forms here assigned to Cubaochetoceras are presumably close to some
European forms discussed above, It should be mentioned that some Mexican
species were previously compared with Eu.rOpean ones (Christ 1961, pp. 311—312).
However, the latter are highly incomplete which makes difficult the comparisons.
Occasionally, a fairly compleie Europesn form (“Ochetoceras ct. mexicanum” in:
Jeannet 1951) does not significantly differ from Cuban and Mexican rePfese.n.tamves
of Cubaochetoceras It follows that in the future the name Cubaochetoceras may
appear t0 be a junior synonym. of one of these European names.

Cuban épeedes assigned to the genus Cubaochetoceras: Cubaochetoceras imlayi (Sénchez
Roig), C. brevicostatum Chudoley & Furrazola-Bermtudez (? = C. constanciae (Sinchez Roig),
«C. pinarense Chudoley & Furrazola-Bermutdez, C, submexicanum (Chudoley & Furrazola-
~Bermtdez), C. burckhardit (O’Connell), C.. chudoleyi nom. n, (= Ochetoceras burckhardtt
‘Chudoley & Furrazola-Bermudez), C, diversicostatum Chudoley & Fur-azola-Bermudez, C, me-
zicanum (Burckhardt), C. pedroanum (Burclkhardt). o '

. . Occurrence of the genus Cubaochetoceras in the Americas: Oxfordian, western
Cuba, Sierra de los Organos (Jagua Fm.), Sierra del Rosario {(Francisco Fm.);
northern Mexico, San Pedro. del Gallo area @La Gloria Fm.). Supposedly similar
forms. are also known from the uppermost part of the La Manga Formation of
northern Chile (Hillebrandt 1870).



240 ANDRZEJ WIERZBOWSKI

Cubaochetoceras imlayi (Sanchez Roig, 1951)
' (Pl. 7, Fig. 13)

1981. Ochetoceras (Cubaochetoceras) imlayi Sinchez Rolg; Sinchez Rolg, pp. 06—67, Pl 5,
Flgs 1—2 and Pl, 8 (holotype); PL 9. .

?1951. Phyloceras lagunasensis Sanchez Roig; Sinchez Roig, pp. 86—68, Pl. 8, Fig. 2.

1988. Ochetoceras (Cubaochetoceras) imlayi Sédnchez Rolg; Arkell, p. 53 {partim); non

. “NeoprionOceras girardotl” Jaworski, 1840, ] o

1957. Cubaochetoceras imlayi (Sinchez Roig); Arkell, p. 1278, Fig. 326, 2a—b (holotype).

1968. Cubaochetoceras imleyl Sinchez Roig; Judoley ' & Furrazola-Bermudez, pp. 66—87,
Pl 1, Fig. la—b and Pl 8, Fig, la—b (holotype); PL 8, Fig. 2a—b; Pl 9, Fig. 1a—b.

Material. — Twe sSpecimens {No. 2023a and 2409¢).

Description. — Large form atteining up to about 120 mm in diameter.’ Body
chamber presumably about a half of whorl long or somewhat more.

Measurements taken on body chambers of a few mature or almost mature
specimens gave the following results: Ud = 12—13.5%, Wh = 51.5—53% and Wb =
25—31% at 90—117 mm diameters. Measurements taken at- the boundary of the
phragmocone and body chamber (specimen No. 2023a) gave: Ud =.14% and Wh =
55.7% at D = 70 mm. o

Inner whorls high-ovate in cross-section; section of body chamber ovate,
with convex sides and maximum thickness somewhat below the mid-height,
Umbilicus deep, umbilical wall steep. Lateral groove situated at about the mid-
-height. The. groove -is well-marked to the end of phragmocone, shallowmg and
finally disappearing on the body chamber, )

Inner and outer ribs are strong on the phragmocone; sometimes they are
connected across the lateral groove with some weakening; the number of inner and
outer ribs equals 10 and 24, respectively, per half of whorl at 60 mm dlameter
(specimen No. 2023a). Inner ribs are prorsiradiate, somewhat swollen close to laterai
groove. Outer ribs are slightly rursiradiate, weakly ccncave or almost straight,
sometimes bifurcating usually somewhere in the middle of ventrolateral area.

There is a change in ornamentation on the body chamber of mature indi-
viduals, The nibs become wider and less distinct. The lateral groove disappears
and the inner and outer ribs join together forming uninterrupted falcate ribs,

Ventral side narrow on the phragmocone, with prominent, minutely serrated,
median keel. The keel is accompanied by two lower, smooth keels. The venter
gradually becomes wider on the final body chamber and the ventrolaterdl keels
pass into edges which soon disappeir. Median keel becomes markedly lower and
less-accentuated. There is about 15 denticles per 10 mm of median keel at 80’ mm
diameter in the two specimens available. Fine, weakly marked, thin riblets are
marked at the extension of denticles down to the base of keel or even further-down.

Remarks. — The species “Phylloceras” lagunasensis Sénchez Roig, 1951, is
undoubtedly close to Cubaochetoceras imlayi and it was. recognized as -a subjective
synonym of the latter by Judoley & Furrazola-Bermutdez (1968). However, it should
be noted that the holotype of “Phylloceras” lagunasensis is characterized by single
outer ribs at least on the final part of the phragmocone, whereas the phragmocone
of C. imlayi is characterized by more or less frequent biplicate ribs,

‘The species Cubaochetoceras imlayi differs from C. constanciae (S. 'R.) in
ribbed body chamber and fin whorl section. In turn, Cubaochetoceras brevicostatum
Chud. & Fur,, known only from inner whorls and possibly being a junior synonym
of the latter, differs from corresponding whorls of C. imlayi in weaker ornamenbation
and occurrence of single outer ribs.



OXFORDIAN AMMONITES OF PINAR DEL RIO PROVINCE 9247

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member, as
well as its basal part at the transition to Zacarias Member). The holotype was °
found at Laguna de Piedra. The specimens studied are derived from La Jutia and
El Hoyo de la Sierra.

Cubaochetoceras brevicostatum Chudoley & Furrazola-Bermidez, 1968
(Pl. 7, Fig. 14)

1951. Ochetoceras canaliculatum var. burckhardti O'Conmell; Sanchez Roig, Pl §, Fig. 8.
1988, Cubaochetoceras brevicostaium Chudeoley & Furrazola; Judoley & Furrazola-Bermudez,

p. 72, PL 6, Fig. la—d (holotype).

Material. — One specimen (No, 2488).

Description and temarks. — Judoley & Furrazola-Bermudez (1968) welected
an incomplete specimen 70 mm in diameter as the holotype. The specimen very
close to the holotype, originally determined as O. camaliculatum var, burckhardii
O'Con. by Sénchez Roig (1851), represents phragmocone only, similarly as t.hat
studied by the present author. Dimensions of the holotype and the latter (given in
brackets): Ud = 12% (12.2%), Wh = 55% (55.6%0) and Wb = 28/ at 69.8 mm.
diameter (at 53 mm D).

Whorl section high-ovate; whorl sides weakly convex. Um‘bﬂ.mus deep, with
steep umbilical wall and weakly marked umbilical edge. Lateral groove fairl_y shal-
low, becoming markedly weaker at the end of the phragmocone preserved, Inner
and outer ribs moderately _strong, sometimes connected across the lateral groove
with distine} wealkenmg Alt abourt 60 mm diameter there are 9—11 inner and 15—19
outer ribs per half of whorl, The former are prorsiradiate and the latter — very.
weakly concave to almost straight, rectiradiate, ms a rule single, Ventral side narrowr
tricarinate, with prominent, median keel which seems to be smodﬁh ventrolateral
keels weakly marked, smooth.

The species Cubaochetoceras brevicostatum appears very similar to C. con—
stancige (Sinchez Roig). The holotype of the latter is a fully or almost fully grown:
specimen, about 130 mm in diameter, and with nearly smooth body chamber over
a half of whorl long (Sanchez Roig 1051, P1. 7; cf. also Judoley & Furrazola-Bermi-
dez 1968, P1. 10, Fig. 1a—b); its inner whorls are hardly visible but the end part of
phragmocone displays weak, single, almost rectiradiate ribs distinetly continuing
across the fading-out lateral groove, comparable to those displayed by the outer-
most parts preserved of C. brevicostatum..The species Cubaochetoceras constanciae:
and C. brevicostatum are also very similar in whorl outline. However, the material
available is insufficient for accurate comparison of these forms but it is not exclud--
ed that C. brevicostatum is a junior synonym of C. constanciae,

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The:
type locality is unknown; the specimen studied by the present. author was found at
San Carles Valley (near El Junco). The holotype of C. constanciae is derived from
the Jagua Vieja area.

Cubaochetoceras pinarense Chudoley & Furrazola-Bermadez, 1968
' (PL. 8, Figs 1—-2)

1968. Cubaochetoceras pinarensis Chudoley & Furrazola; Judoley & Furrezola-Bermtdez,
p. W, PL 11, Fig. 2a-—d (holotype); Pl. 18, Figs 1, 2a—b, 4—85.
Material, — Two specimens (No. 2430 and 2462),
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Description. — All. available representatives of this species are incomplete
and with aperture broken-off. The specimens studied by the author are relatively
large as they attain about 80 mm in diameter. They are fully or almost dully grown
as their last subures are approximated. The part of the body chamber preserved
occupies about a half of whorl. Dimensions talcen at the body chamber: Ud = 14.3%,,
Wh = 50°% and Wb = ¢. 30% at 77 mm diameter (specimen No. 2462) and Ud = 16%,
‘Wh = 81.6%0 and Wb = 30% at 68 mm diameter (specimen No. 2438).

Whorl section initially high-ovate, tapering towards the venter; becoming
ovate, with widened venter and more convex sides later, close to the end of the
body chamber. Whorls thickest .in the dorsolateral area, below the lateral groove.
Umbilicus deep, umbilical wall steep. Lateral groove situated somewhat below the
mid-height, relatively wide and shallow on the phragmocone, becoming weaker and
finally disappearing on the body chamber. '

Inner and outer ribs relatively weak on the phragmocone; the former are
somewhat prorsiradiate and often are grouped into sets of 2—3 closely spaced ribs;
the latter are fairly irregular in development, straight or weakly concave, single
and biplicate with point of furcation usually situated at the middle of ventrolateral
area. The ribs become wider but less- distinct on the body chamber; here the outer
1ibs are as a rule concave and, as the lateral groove fades, they join the inner ribs
forming uninterrupted falcate ribs.

A minutely serrated, prominent keel continues along the venter of phragmo-
cone; it is accompanied on both sides by low, smooth keels. The median keel becomes
markedly lower and weaker on the final body chamber, whereas the ventrolateral
keels pass into edges and dinally disappear. A number of denticles from the median
keel equals about 15—20 per 1 cm (at 40 mm diameter) in the specimens under
study. ‘Thin, weak riblets are marked at the extension of the denticles downwards
1o the base of the keel.. :

Remarks. — The species Cubaochetoceras pinarense differs from C. imlayi
{S. R.) in weaker ornamentation, particularly on phragmocone, more irregular
development of outer ribs, and presumably in smaller ultimate size. The species
differs from C. brevicostatum Chud. & Fur, pnmanly in frequent branc.hmg of
outer ribs.

Occurrence, — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
1ype locality is unknowmn. The specimens studied by the presemt author were found
at Sierra de Guane. '

Cubaochetoceras submexicanum (Chudoley & Furrazola-Bermidez, 1968)
(Pl. 8, Fig. 3)

1988. Ochetoceras submexicanum Chudoley & Furrazola; Judoley & Furrazola-Bermudez,

Dp. 63—64, Pl. 8, Fig. 3a—d (holotype).

Material. — One specimen (No. P-9).

Description. — The specimen studied by the author is fairly large, fully grown,
with peristome partly preserved and body chamber a half of whorl long. Measure-
‘ments taken at the body chamber at 101 mm diameter: Ud = 15.8%, Wh = 48%0
and Wb = 28.7/s; and those taken at the phragmocone/body-chamber boundary at
76 mm diameter: Ud = 16.4%, Wh = 54% and Wb = 28.3%. The holotype of this
species is incomplete, about 70 mm in diameter but, neverthéless, comparable with
phragmocone of that fully grown specimen, Dimensions of the holotype (after Ju-
doley & Furrazola-Bermiidez, 1968): Ud = 15%, Wh = 58%% and Wb = 27% at 68 mm
-diameter. .
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Whorl section initially high-ovate, tapering towards the venter; close to the
end of the final body chamber ovate with widened venter; whorl is the thicdkest in
dorsolateral area, somewhat below the lateral groove, Umbilicus deep, umbilical wall
steep, umbilical edge fairly marked. Lateral groove situated at about the mid-height
{somewhat below on the phragmocone), initially markedly deep, becoming shallower
and vanishing on the final body chamber.

Phragmocone ornamented with strong inner and oufter ribs; the former are
prorgiradiate; the holotype is ornamented mainly with single inner ribs, whereas
the phragmocone of the specimen studied is characterized by markedly. less regular
costation of the dorsolateral area with frequent biplicate and intercalatory ribs.
Outer ribs are always markedly concave and very often biplicate; point of furcation
is usually situated in the middle of ventirolateral area. The number of outer ribs
counted at the veniral side equals about 25 (at 56 mm diameter) and about 30 (at
70 mm diameter) per half of whorl in the holotype and the specimen studied,
respectively. Body chamber of mature individual displays a change in ornamenta-
tion < the ribs become wider but less distinct and they join into fal.cate ribs as the
lateral groove disappears.

The median keel, prominentt and accompanied by t;wno lower keels, continues
along the venter of phragmocone. On. the final body chamber the median keel
becomes markedly lower and weaker and the wventrolateral keels pass into edges
and finally fade away. The median keel seems to be smooth in the holotype (Judo-
ley & Furrazola-Bermidez 1968), whereas jt displays minute, poorly-developed
denticles about 15 in number per 10 mm {at D = 70 mm) in the specimen studied
by the author. Weak, thin riblets are marked at the extension of these dentlcles '
downwards to the base of the keel,

Remarks. — The differences between the holotype and specimen studied by
the author may be explained in terms of mtraspeciﬂc varlability. An irregular
dorsolateral sculpture similar to that 'of the latter specimen is found in representa-
tives of Cubaochetoceras diversicostatum Chud, & Fur., which differ in almost
straight to weakly concave, single outer ribs. The species Cubaochetoceras sub-
mexicanum markedly differs from all the remaining Cuban species of that genus in
the 'type of ribbing of ventrolateral area.

‘Occurrence. — Sierra de los Organos, Jagua Fm (Jagua Vieja Member). The
type locality -is unknown, and ¢he specimen studied is derived from El Hoyo de San
Antonlo,

Cubaochetoceras burckhardti (O’Connell, 1920)
(P1. 8, Figs 4—5) -

1920. Ochetoceras canaliculatum (von Buch) var., burckhardti O'Connell; O*Conmell, pp.
681696, PL. 37, Figs 1—3 (holotype).
mon 1820. Ochetoceras canalicuiatum d’Orb.; Sénchez Rolg, pp. 235—26, PL 15, F.ia 1—1A, 2—2A.
1823, Ochetoceras canaliculatum burckhardu O'Connell; O°Connell, p. 400.
1840. Ochetoceras canaliculatum v, Buch; Jaworski, pp, %8—85 (partim).
mon 1951. Ochefoceras camaliculaium var. burckhardii O*ComneH; Sénchez Roig, Pl, 5, Fig. 3.
1858, Ochetoceras canaliculatum ver. burckhardtf O'Connell; Arkell, p. 5. .
1988, Ochetocerag canaliculatum var. burckhardti O'Connell; Judoley & Fusrrazola-Bermyi-
dez, p. 62, PL 5, Fig. la—d.
Material. — Two specimens (No, 2388 and 3434).

Description. — All the representatives of the species are incomplete. The
holotype represents part of phragmocone whereas the remaining forms attain 60—
75 mm in diameter and display more or less complete body chamber (Pl 8, Figs 4-5;
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and Judoley & Furrazola-Bermudez 1988, Pl. 5, Fig. la—d). Dimensions of the holo-
type: Ud = 1%, Wh = 58% and Wb = 23% at D = 55.8 mm; other specimens
(measurements taken on the body chamber): Ud = 14.5—16%, Wh = 53—54% and
Wb = 24—26% at D = 50—72 mm,

Whorl section high-ovate, tapering towards the venter; maximum whorl
thickness at, or slightly below lateral groove. Umbilicus deep, umbilical wall steep
and umbilical edge distinet. Lateral groove somewhat below the mid-height; shallow
and fairly wide on the phragmocone, gradually fading away on the body chambei-
of larger specimens, Ribs rather weakly marked, fairly wide, sometimes in the
form 'of wide folds composed of riblet sets. The ornamentation gradually disappears
at larger diameters, Inner ribs prorsiradiate, almost straight to weakly concave;
outer ribs more or less concave, fading away at the venter. The specimens ai the
author’s ‘disposal display fine riblets .at the venter, continuing up to the median
keel. Median keel prominent, -accompanied by two low ieels, passing into ventro-
lateral edges ot larger diameters, The median feel is minutely serrated (Judoley &:
Furrazola-Bermtdez 1968); however, denticles are obscure orﬁ the specimens avail-
able, possibly being worn out.

" ' Remarks. — The name- “burckhardti”, originally used as a name for a new
variety (O’Connell 1920) is valid in zoologital nomenclature. The separatién-of Oche-
toceras canaliculotum var. burckhardti O’Conmell, 1920, = Cubaochetoceras burck-
hardti (O’Connell, 1920) and' Ochetoceras canaliculatum (v. Buch) on the specific
(and generic) level is based on the following premises: Cubaochetoceras burckhardti
(OCon.) appears to be very close ito the representatives of the genus Cubaochetoceras
and, similarly as other species of this genus, it is characterized by tricarinate venter
of phragmocone, whereas Ochetoceras canaliculatum (v. Buch) is the type species of
the genus Ochetoceras and similarly as other species of that genus has only one
keel. It should be added that C. burckhardii differs from-O. canaliculatum also in
weaker and less regular costation (especially in ventrolateral area) and sha]lower
lateral groove,

The ‘species Cubaochetocéras burckhardii (O'Con.) differs from other species
of that genus in less prominent ribs being concave in venirolateral area. It appears
somewhat similar to the form C. aff. burckhardti (O’Con.) described below.

The name Ochetoceras burckhardti Chudoley & Furrazola-Bermidez, 1968,
appears to be a junior homonym of Cubaochetoceras burckhaerdti (O*Connell, 1820).
The former also belongs to the genus Cubaochetoceras and is here described under
a new name, C. chudoleyi nom. n. (cf. also remarks in description of that species).

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
holotype was derived from the Vifiales area, and the specimens studied by the
present author — from El Hoyo de la Sierra and Sierra de Guane.

Cubaochetqceras aff. burckhardti (O’Connell, 1920)

1812, Ochetoceras canaliculatum d’Orb.; Burckhardt, pp. 8—7, Pl 1, Figs 1—7.

1840, Neoprionoceras girardoti de Lordol; Jaworski, pp. 96—97, Pl, 3, Fig. ba—b; Pl. 6, Fig. 3.

?1808. Ochetoceras burckherdii Chudoley & Furrazola; Judoley & Furrazola-Bermtdez, @p.
- 62—68 (martim), PL. 7, Fig. 2a-—b; non Bl 5, Fig, 2a—d,

Remarks. — The specimens from the Oxfordian of Mexico, described as Ocher
toceras canalwula'twm 4’0Orb. by Burckhardt (1912) were often linked with O. cana-
liculotum wvar, burcldmrdtt O’Con. (cf. Ocounell 1920, 1922; Tmlay 1939), Scmetimes
the two forms were treated as unseparable irom typ1ca1 Ochetoceras camaliculatum
(v. Buch) (cf. Dorn 1031, Jaworski*1040). As it was shown-above, O. canaliculatum
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wvar. burckhardti O'’Con. actually belongs to the genus Cubaotchetoceras and must
be treated as the separate species C. burclhardtt. The form “Ochetoceras canalicu-
latum q'Orb.” of Burckhardt (18912), is also iricarinate and it cannot be placed in
‘Ochetoceras (cf. Christ 1961, p. 312). It appears to be very close to C. burckhardti
(O’Con.), differing from the laftter in biplicate outer ribs (Judoley & Furrazola-Ber-
miidez 1968). Thigs form is here described as C. aff. burckhardti (O'Con.) .because
of the lack of any comparative material in the collection studied.

A Cuban morphotype close to the form-in question was described as Neopri—
-onoceras girardoti by Jaworski (1940); it is relatively weakly ornamented with mar-
kedly bhiplicate outer ribs very close to those displayed by a Mexican specimen ({cjf.
Burdkhardt 1912, Pl. 1, Fig, 1). One of the “Ochetoceras burckhardti” of Chudoley &
Furrazola-Bermudez (1868, Pl. 7, Fig. 2a—b) appears also very close to that form,
differing from the holotype of Ochetoceras burckhardii Chudoley & Furrazola-Ber-
midez, 1968 [= Cubaochetoceras chudoleyi nom, 0.] in biplicate outer ribs and pos-
sibly in better-pronounced lateral groove on the rbody ‘chamber,

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member), Puer-
ta del Ancon (Jaworski.1940); northern Mexico, San Pedro del Gallo area, beds with
Ochetoceras (Burckhardt 1812, 1930) belonging to the:La Gloria Fm. ..

Cubaochetoceras chudoleyi nom. n.
(Pl. 8, Fig. 6).

1868, Ochetoceras burckhardti Chudoley & Furrazola; Judoley & Furramla-lBermédez pD.
82—63 (pactim), Pl 5, Fig. 2a—d (holotype); non PL 7, Fig, 2a—b.

The. name: The Species Ochetoceras burckhardtl Chudoley & Furrazola-Beimidez, 1968,
belongs to the genus Cubaochetoceras elmilarly as Cubaochetoceras burckhardt! (O’Connell
1830), thus these two names are homonyms, The former as the junior secondary homonym,
is here replaced by Cubam:hetoceras _chudoleyl nom. n., taken trom the mmie ot co-author

of the preoccupied name.
'. Holotype: The epecimen (No. JF-17) -preaented by Judoley & Furrazula-Be smudez 1968,

Pl 5, Fig. 2a—d). Specimen about b0 mm in diameter, without aperture; Ud = 17%, Wh = 47%
and Wb = 2T% at D = B9 mm (after Judoley & Furrazola-Bermidez, 1988), Ornamentation
‘pregerved only on the last three-guarters of the outer whorl, it consists of single, wide and
weekly protruding falcate ribs, The ribs pass acrcoss faint lateral groove which soon disap-
pears. Whorl section ovate, with widened venter close to the end of specimen. Median keel
smooth (?), imitlelly accompanied by two keels passing into ventrolateral edges thereatfter.

Remarks, — Unknown sculpture on inner whorls of the holotype precludes
giving the full diagnosis of this species. The species differs from other representa-
tives of this genus in relatively weak ornamenftation, lateral groove fading rather
early, and the outer whorl ornamented with fau'ly densely spaced, single falcate
‘ribs.

The other specimen assigned to this species by Judoley & F«urrazola-Bermﬂ-
dez (1968, P1. 7, Fig. 2a—b) markedly differs from the holotype in biplicate outer ribs
on the body chamber, and it is presumably close to C. aff. burckhardti (O'Con.).

One of specimens from the collection studied (No. 2409c, Pl. 8, Fig, 6). may
be referred to C. chudoleyi with reservation. The specimen, 95 mm in diameter,
is fully grown (approximated sutures) but, unfortunately, incomplete and somewhat
deformed. Approximate dimensions: Ud = 12 and Wh = 50°6 at D = 94 mm;
umbilicus deep, with steep wall and marked umbilical edge. Lateral groove shallow
-and wide on the phragmocone, soon fading away on the body chamber. Inner ribs
weakly marked on the phragmocone; outer ribs stronger and somewhat concave,
single or biplicate; body chamber ornamented with feeble falcate ribs. The phrag-
mocone with high, (?)smooth median keel delineated by two low %keels; the median
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keel gradually lowers on the body chamber and the ventrolateral keels pass into
edges which soon fade away. The style of sculpture of body chamber appears similar
- to that of tthe holotype of C. chudoleyi nom. n. whereas the style of ornamentation
of phragmocone cannot be compared as it is obscure in the latter. It should be
added that-the style of ornamentation of inner whonls (weak inner ribs and some-
what stronger outer ribs which are single and biplicate and weakly concave) dififers
this specimen from all other =pecies of Cubaochetoceras except for C. aff. burck—-
hardti {O’Con.), which has more numerous biplicate outer ribs.

Occurrence. — Sierra de los Organos, Jagua Fm. (Jagua Vieja Member). The
type locality is unknown; the specimen referred to as C. ¢f. chudoleyi was found
at El Hoyo de la Sierra.

Other species of the genus Cubaochetoceras

The analysis of other species is limifed do descriptions and ilustration given
by previous authors, because of the lack -of ‘adequate comparative material in ‘the
collection. The analysis primarily concerns the generic status and specific features.

The species Cubaochetoceras diversicostatum Chudoley & Furrazola-Bermudez
as presented by Judoley & Furraa.ola-Bm-mﬁdez (1968, p. 73, PL 12, Figs la—d, 2a—d)
is characterized by strong nb%txl:ng on the phragmooone, outer ribs very weakly
concave to almost straight, singlé; inner ribs irregular in development — single,
biplicate and intercalatory; it occurs in Sierra de los Organos, Jagua Fm., Jagua
"Vieja Member.

The &pecies Cubaochetoceras mexicanum (Burckhardt) and C. pedroanum
(Burckhardt) were originally described as Ochetoceras mexicanum (cf. Burckhardt
1912, pp. 78, Pl 1, Figs 8—12) and O. pedroanuym (cf. Burckhardt 1812, pp. 910,
Pl 1, Figs 13—17). The two species cannot be accommodated in the genus Ochetoceras
as they display tricarinate venter {(Christ 1961, pp. 311—312; Horoldt- 1964). Cuba-
ochetaceras mexicanum and C. pedroanum are represented by -single, 'incomplete
specimens and the relationship between the two species is still an open question,
They were elther considered (Jaworski 1940) or supposed to be synonyms (O’Connell
1922), or they were treated as a separate species (e.g. Christ 1961, Horoldt 1964). The
species were described from the Ochetoceras Beds, La Gloria Fm., San Ped‘ro del
Gallp area from northern Mexico (Burckhardt 1912, 1930).

Some Cuban ammonites were previously assigned to “Ochetoceras” mexicanum
Burckhardt (¢f. O’Connell 1920, 1822; Sénchez Roig 1920; Jaworski 1940), These
gspecimens were commonly small, poorly preserved, somewhat incomplete and some
of them were not figured., Thus their systematic status is very difficult for inter-
pretation. Recently, several Cuban specimens were described as Ochetoceras mexi-
canum var. cubensis by Judoley & Furrazola-Bermudez (1968, pp. 64—65, Pl. 6, Fig.
3a—d; Pl 13, Figs 8a~b, 6a—b, 7—8). They are very similar to Cubaochetoceras
mexicanum (Burck,), differing from typical representatives of that species in smaller
number of ribs fin dorsolateral area as well as in development of sets of 2—3 closely
spaced ribs (Judoley & Furrazola-Bermidez 1968). However, such development of
inner ribs is typical of Cubaochetoceras pedroanum {(Burck.) and these Cuban am-
monites seem closer to the latter species. The name “cubemsis” used in the sense
“varietas” by Judoley & Furrazola-Bermidez (1968) is not applicable in official
nomenclature (Rules 15 and 45. e, II of the ICZN). The discussed Cuban ammonites
were found in the Jagua Fm., Jagua Vieja Member, in Sierra de los Organos. The
fragmentary specimen (No, 2508) from the author’s collection was found in the
Francisco Fm. in Brujito area, Sierra del Rosario.
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Other forms -were distinguished by O’Connell (1922, pp. 405—4068) as “Ocheto-
ceras” vicente and “O.” vicente var. dentatum with holotypes selected but unfigured.
Subsequently Jaworski (1940, p.. 93) and Sénchez Roig (18951, p. 58) referred to these
forms. The forms were Teported from San Vicente area from Sierra de los Organds,
possibly from Jagua Fm. The “dricarinate venter” (O’Connell 1922) seems to indi~
cate that they belong to Cubaochetoceras but their relation to the species described.
sbove remains obscure, )

Ochetoceras spp. and/or Cubaochetocerds spp.

There are several small, incomplete gpecimens with ventral side damaged, which
cannot be unequivocally assignéd to ‘any of these genera. They were found in Several
exposures of the Jagua Fm. (both in Zacarias, and Jagua Viela members) in .Slerra de los
Organos. Mustration presented by Sidnchez Roig (1920, Pl 4B, Fig. 5) Is also lnsufticlent for
further discussion; other apecimens figured in that paper (Sinchez Rolg 1920, Fl, 15 Figs 1—lA,
- 2—2A, 4) may represent Cubaochetoceras.

?Family Oppeliidae Bonarelli, 1894
Genus GLOCHICERAS Hyatt, 1900
' Subgenus GLOCHICERAS Hyatt, 1900
(Type species: Ammonites nimbatus Oppel, 1863)

_ Remarks. — The genus ‘Glochiceras comprises microconchs with generally
simple ornamentation. Nevertheless, there is some differentiation sufficient for
distinguishing 4 subgenera: Glochiceras Hyatt, 1900, Coryceras Ziegler, 1958,
Lingulaticeras Ziegler, 1958, and Paralingulaticeras Ziegler, 1958, The  systematic
position of the genus Glochiceras is still debatable and the problem of recognition
of dimorphic counterparts of this genus is of primary importance. )

Arkel]l {1857) placed -Glochiceras in the family Haploceratidae Zittel, 1894.
The genus Lissoceratoides Spath, 1923, also allocated in that family, was interpreted
as a possible dimorphic counterpart of Glochiceras by Makowski (1962): dimorphic
pair Glochiceras (Coryceras) cornutum Ziegler — Lissoceratoides erato (d'Orb.).

Another interpretation may be suggested in the case of some species of the
subgenus Glochiceras, European species Glochiceras (Glochiceras) subclausum (Opp.),
G. (Glochiceras) tectum Ziegler and G. (Glochiceras) nimbatum (Opp.) are characteriz—
ed by ventral side sharpened in the form of a keel and bordered with vemirolateral
edges. These forms, except for their subperistomal part, appear to be markedly
similar to inner whorls of the genus Ochetoceras (cf. also Ziegler 1958, p. 109). All
these three species represent the same lineage (Ziegler 1858, 1950a, 197T1a).

Among the Cuban ammonites of the genus Glochiceras undoubtedly were
stated representatives of the nominate subgenus only. The species G. (Glochiceras)
amplicanaliculatum sp. n. and other closely related forms described from Cuba are
very similar to European species G. (Glochiceras) subclausum and G. (Glochiceras)
tectum. The Cuban Glochiceras except for their subperistomal part resemble the
innermost whorls of the representatives of Ochetoceras and Cubaochetoceras in
coiling and the development of lateral groove and the character of ventfral side.
It should be mentioned that the rich ammonite assemblage of the Oxfordian of
Cuba does not comprise any other ammonites resembling those discussed above,

A separate dimorphic status of Cuban Glochiceras (m) and Cubaochetoceras
(M) — Ochetoceras (M) makes their relationship highly probable, It should be added.
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-that the possibilities of making distinction between dimorphic counterparts of
Cubaochetoceras and Ochetoceras are rather small as the two genera are related
and their innermost whorls are presumably similar, Of the European material is
also probable that the Glochiceras subclausum — G. tectum — G. nimbatum group
* (m) may represent dimorphs of Ochetoceras (M) as well as some related forins of
European genus Neoprionoceras (M). Such interpretation bears important implicat-
jons for the taxopomy as it requires to allocate the type species of the genus
Glochiceras, Glochiceras nimbatum (Opp.), in the same family as the genus
Ochetoce'ras viz. in the Oppeliidae *. -

Cuban species assigned to this genus: Glochiceras (Glochiceras) amplicanaliculatum
8p. n., Glochiceras sp. n

Occurrence, of the genus Glochiceras in the Oxfordian of the Americas:
western Cuba, Sierra de los Organos (Jagua Pm.), Sierra del Rosario (F‘rancxsco
Fm.); northern Chile, Cordillera Domeyko (Hillebrandt 1970)

Glochiceras (Glochiceras) amplicanaliculatum sp. n.
(Pl. 8, Figs 7—-8)

71840. Oppetia subcleusa Oppel; Jaworski, pp. B3—o0.
Holotype: the specimen (No. 2001); presented in Pl 8, Fig. 7.
Type horizon: Jagua Fm, (Jagua Viela Member), Oxfordlan.
‘Type locality: La Jutla, Sierra'de los Organos.

* Note added in the proof:

Recently B. Ziegler in 4Uber Dimorphismus und. Verwandtschaftgheziehungen bei
«Oppellen” des oberen Jurag (Ammonoidea: Haploceratacen)”, Stutigarter Beltr., Naturk.,
Ser, B, 11, 1—42 (1974), discusses the similarities and differences between Ochetoceras canali-
culatum and Glochiceras subclausum (and also between Ochetoceras and the nominate sub-
Benus of Glochiceras) in morphology and phylogeny, and he states that these ammonites
cannot be interpreted as dimorphic counterparts. According to Ziegler the lnner whorls of
O. cenaliculatum and G. subclausum are very elmilar: the innermost whorls are smooth up
10 10 mm diameter, then the latéral groove appears, Wh and Ud are practically the same up
to 20 mn diameter, the venter is sharpemed in the keeldike form in G. subclausum by 10
mm dlameter and resembles the ventral eide of inner whorls in O. cenaliculatum. However,
In the latter species at 15 mm diameter there appears the hollow floored keel, and at the same
time (cf. HOroldt 1964) or somewhat earller, the outer ribs; in G. subclausum the venter is
shanpened up to the initial fpaﬂ of the body chamber, and the typical keel, as well as dist'nct
ribg are never foumd.

Rather early changes in the morphological development of the two Bpecies do not
necessarily evidence against their dimorphic interpretation, as there is a close simlilarity of
inner whorls of the species up to about 15 mm dismeter. It should be mentloned that all the
ammonites of the subgemus Glochiceras represent the same #imple morphological type which
may be generally compared with the early growth stages of Ochetoceras. Thus; if Ochetoceras
and Glochiceras 'were counterparting mecro- and microconchs (as suggested by the present
author), and they displayed the eanly differentiation of sculpture, some of the evolu.onary
changes in macroconchs would be “simplified” or ‘“omitted” in microconchs, It may be elso
assumed that a particular species of the subgenus Glochiceras could be interpreted es dimor-
phic counterpart of a group of Ochetoceras species, Some parallel changes of the shell gize
in Ochetoceras and Glochicerag may be observed through their phylogenetic development.
Middle Oxfordian Ochetoceras are often greater than those of Upper Oxfordlan and Kim-
meridgian age (cf. HOroldt 1964, p. 38). The same tendemcy in the subgenus Glochiceras is
Tecorded by Ziegler. The stratigraphic ranges of Ochetoceras (and some related forms of
Neoprionoceras with distincet lateral groove) and Glochicerus (Glochiceras) are algo very similar
{(cf. Ziegler 1988, Fig. 65; Christ 1061, p. 35; Horoldt 1684, Fig. 35).

The genere Ochetoceras, Neoprionoceras and thelr allies, as well as Glochiceras
(edpecially the subgenus Gilochiceras) ehould be probebly Included dn the famlily Glochicerati-
dae Hyatt, 1900, ag it is proposed by Ziegler, It beems to be a better solutlon than the here
Ppresented interpretation of their belonging to the Onpeliidae.
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Dertvation of the name: Lat. ample — widely, canaliculatus — grooved.
Paratypes: three gapecimens (No. 2010, 2388b, 2453).

Description. — The malfture individuals range from about 17 to. 29 mm in
diameter. Body chamber about 2/3 to 3/4 of whorl long. Aperture marked with
constriction; peristome concave in venirolateral part, with small rostrum on ventral
side ;oblique, pointed backwards in dorsolateral part. Lappets long, with terminal
part broken off.

Umbilicus modeu'ately wide, fairly shallmv with steep umbilical wall;
umbilical edge not developed. Some uncoiling observable close to the aperture.
Dimensions close to the aperture : Ud = 245% and Wh = 42% in the holoiype,
Ud = 24—25% and Wh = c45% in other specimens; in the middle of body chamber:
Ud = 23% and Wh = 48% in the holotype, Ud = 21—25% and Wh = 47.5—50% in
other specimens.

Whorl section subovate, somewhat narrowing towards the venter; maximum
whorl thickness below lateral groove (Wb = 26—32% on the body chamber). Ventral
side moderately wide, sharpened in the form resembling keel and with ventrolateral
edges; close to the aperture the venter becomes rounded.

Lateral groove situated at the mid-height or somewhat below, well-marked
only on the body chamber; it is very wide but shallow, usually occupying about
15—20%s of whorl side, or even 25% of whorl side close to the aperture. At the
peristome it joins the final constriction somewhere above the outlet of lappet groove
(towards the ventral side). The lateral groove usually displays some small depress-
ions formed between sets of riblets passing across it. Thin riblets are sometimes
vigible on shell surface outside the lateral groove. Feather structures (“Stref,fenbﬂ-
schel” sensu Hélder, 1855) are sometimes found in ventrolateral area.

Remarks. — This species appears very sumlar to European species Glocehiceras
tectum Zieg. and G. subclausum {(Opp.), d:tfcfermg from them mainly in wider lateral
groove.

The Cuban specimene described as Oppelia subclausa Opp. by Jaworski (1'940)
appear very close to G. amplicanaliculatum sp. n.; however, the lack of illustrations
precludes unequivocal establishment of their specific status.

Occurrence. — Sierra de dos Organos, Jagua Fm. (Jagua Vieja Member), The
specimens were 'foumi at La Jutia, E1 Hoyo de la Slerra and Sierra de Guane. The
specimens described by Jaworski (1040) were found at Puerta del Anedn.

Glochiceras (Glochiceras) aff. amplicanaliculatum sp. n.
(Pl. 8, Fig. 9)

Remarks. — One specimen (No. 2670), with peristome preserved (lappet partly
damaged); at the épeﬂbu:;'e D = 18 mm, Ud = 2T/, Wh = 40.7%,; iri the middle of
body chamber D = 11.5 mm, Ud = 22%, Wh = 47.8%, Wb = 35%, The specimen
appears markedly similar to the representatives of G. {G.) amplicanaliculetum sp. n.,
differing in larger body chamber, 8/0 of whorl long, and longer lateral groove
observable along the whole last whorl. The lack of comparative material precludes
stating whether it represenis a variety of G. amplicanaliculatum or a separate
species {or subspecies).

Occurrence. — Sierra del Rosario, Francisco Fm., Srujite locauty.
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Glochiceras sp. n.
(Pl. 8, Fig..10)

Description. — One damaged specimen (No. 2005a), 21 mm in diameter with
almost complete lappet. Body chamber about a half whorl long. Aperture marked
with shallow constriction; ventrolateral part of the.peristome concave; ventral side
and dorsolateral part of the peristome damaged.. Lappet long, grooved, with its
terminal part widening dorsally,

Umbilicus moderately wide, deep; umbilical wall steep, umbilical edge not
developed. Some uncoiling marked close to the aperture. At the aperture D =
20 mm, Ud = 22.8%a, Wh = 45.8%; in the middle of the body chamber D = 17 mm,
Ud = 20.6%, Wh = 48.5.

‘Whorl section subovate, somewhat narrowing towards the venter; maximum
whorl thickness below the lateral groove. Ventral side sharpened in the keel-like
form and with ventrolateral edges.

Lateral groove situated at about the mid-height, wide, very shallow vmxble
along the whole last whorl, connected directly with lappet groove at the aperture.
Thin riblets visible in ventrolateral part of whorl as well as in the lateral groove.

Remarks. — This form differs from G. (G.) amplzcanahcwlatu.m sp. n. in
deeper umbilicus, shorter body chamber and in lateral groove directly connected
with lappet groove. The two latter features are often found In the subgenus
Coryceras Ziegler, 1958, whereas.ithe shape of venter (its keel-like form, ventrolateral
edges) is closer to that of the subgenus Glochiceras. The distinction of these
subgenera is primarily based on the character of dorsolateral part of p_eris'tome
(Ziegler 1958); however, the aperture of this specimen is insufficiently preserved
for unequivocal determifring its subgeneric status.

Occurrence, — Sierra de los Organos, Jagua Fm. (Jagua Vera Member), La
Jutia locality.

Glochiceras spp.

Incomplete apecimens referable to this genus were found in all the exposures of the
Joagua Fm. (Jugua Viel]a and Zacarfas members) dn Sierra de log Organos as well as in the
Francisco Fm. in Sierra del Resario, Some of them, with partly preserved peristomes,
may be asgigned to subgenus Glochiceras. . ’ .

Some of the apecimens migidentitied as Haploceras aff. flalar Opp. by Sénchez Roig
(1920, Pi. 14, Figs 3--5) may wlso belong to ithe genus Glochiceras, similarly as those described
by Jaworski (1840, pp. 97—98) as Haploceras (Glochiceras) cf. ’nicrodo-mum Opp. The latter
were not dllustrated, but as it follows from the original description their affinity to Glochiceras
(Coryceras) microdomum (Opp.) is doubtiul.

REMARKS ON THE PHYLOGENY

The described Cuban older ammonite fauna represents a short
time-interval of the Oxfordian, and it does not reflect any greater
differentiation through the profile. A. younger Oxfordian assemblage
from Cuba described by Myczyniski (1976) and Kutek & al. (1976) supplies
new data on the evolutionary trends of some Euaspidoceratinae, as the
genus Cubaspidoceras Myczynski, 1976, recorded in this assemblage has
probably evolved from the earlier Euaspidoceras. The other Oxfordian
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ammonite faunas of the Americas, older or younger than the discussed,
are generally very poorly known, except of the Boreal ones, and not of
much help for phylogenetic considerations. Otherwise for the latter
purpose some observations on European material appear to be useful.

The genera Cubaochetoceras and Ochetoceras are undoubtedly
closely related. Similar ammonites known from Europe are placed in the
one lineage leading from tricarinate Neoprzonoceras sl. to unicarinate
Ochetoceras (cf. Geyer 1960, Christ 1961, Horoldt 1964). In Cuba, the
ammonites of the genera Cubaochetoceras. and Ochetoceras. occur in the
same beds and they are represented by well-defined morphotypes. This
would indicate a separation of the two genera in the older Oxfordian.
The unicarinate Ochetoceras presumably evolved from some tricarinate
forms (supposedly very close to Cubaochetoceras).

The Cuban Perisphinctidae are represented only by three groups:
genus Vinalesphinctes with subgenera Vinalesphinctes (M), Subvi-
nalesphinctes (M) and- Roigites (m); genus Perisphinctes with- subgenera
Cubasphinctes (M) and Antilloceras (m); and genus Discosphinctes (M, m).
The genera Vinalesphinctes and Perisphinctes (Cubasphincies, Antilloce-
ras), as well as Perisphinctes (Cubasphinctes, Antilloceras) and Discos-

- phinctes seem to be rather closely related. In the first case, .the affinity
is suggested by the s1m11ar1ty of some heavily ribbed representatives of
Vinalesphinctes (Subvinalesphinctes, Roigites ex gr. R. catalinensis) to
less densicostate, heavily ribbed Perisphinctes (cf. remarks on the genus
Vinalesphinctes). In the second case, it is suggested by the similarity of
some Perisphinctes, e.g. P. (Cubasphinctes) planatus S. R., to Cuban
Discosphinctes. ' '

The three Cuban groups of Perisphinctidae seem to represent the
branches of the same lineage. A differentiation of these genera presumably
toock place during the early Oxfordian; their ancestors cannot, however

. be identified because of insufficient knowledge of the earlv’ Oxfordian

faunas of the Americas.

The discussed three groups of Cuban Perisphinctidae are more or
less similar to some European forms. The genus Perisphinctes (Cubas—
phinctes) seems to be very similar to European Platysphinctes Tintant,
1961, which is close to Liosphinctes Buckman, 1925 (cf. Enay 1966;
Brochwicz-Lewinski 1972, 1974; cf. also remarks in description of subgenus
Cubasphinctes). Thie genus Vinalesphinctes is similar to European Decipia
Arkell, 1937 (cf. Arkell 1939, 1957), the status and range of which are still
controversial (cf. Enay 1966; Brochwicz-Lewinski 1972; Wright 1973,
p. 451). In turn, the Cuban Discosphinctes is similar to European Sub-
discosphinctes Malinowska, 1972 (cf. remarks in description of the former).

The affinity of the European genera Decipia and Liosphinctes was
suggested by Arkell (1937, p. 45), or even in extreme opinion (Brochwicz-
-Lewinski 1972) these two generic names were treated as synonyms; the
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affinity of ‘Platysphirictes and Subdiscosphinctes was indicated by Enay
{(1966).

The occurrence of morphologically similar genera of the family
Perisphinctidae in the Oxfordian both of Cuba and of Europe, and their
affinity in each of these regions, seem to indicate that the genera known
from Cuba and other parts of the Americas, and those discussed from
Europe may represent related parallel lineages.

Institute of Geology
of the Warsaw University
Al. Zwirki 1 Wigury 93, 02-089 Warszawa, Poland
Wearsaw, December 1975
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A. WIERZBOWSKI

LA FAUNA DE LOS AMMONITES Y ESTRATIGRAFIA DEL OXFORDIANO
DE CUBA OCCIDENTAL

(Resumen)

Este irabajo presemta la litoestratigrafia de los depositos oxfordianos en la
Sierra de los Organos y en la Sierra del Rosario en la provincia de Pinar del Rio
{comp. Fig.. 1 y Tab. 1). En el esquema litoestratigrafico se diferencia el Miembro
Zacarfas como una nueva unidad de la Formacion Jagua en la Sierra de los Organos
{comp. Fig, 2—3).

Se ofrece también la revision de la clasica fauna de ammonites del Oxfordiano
de Cuba, ya conocida del Miembro- Jagua Vieja de la Formacién Jagua en la Sferra
de los Organos y ultimamente enconirada en’'la Formacién Francisco en la Sierra
del Rosario (Tab. 1—2, Fig. 4). Estos ammonites pertenecen a los géneros y .subgéne-
ros siguientes: Vinalesphinctes Spath (com los subgéneros Vinalesphincies, Subvina-
lesphinctes subgen. n., Roigites subgen. n.), Perisphinctes Waagen (con los subgéne- °
ros Cubasphinctes Chudoley & Furrazola, Antilloceras subgen. n.), Discosphinctes
Dacqué, Euaspidoceras Spath, Ochetoceras Haug, Cubaochetoceras Arkell, Glochi-
ceras Hyatt (comp. Tab. 4—25, Fig. 5—23, Lam, 1—8). Al referirse a los estudios pale-
ontologicos anteriores (comp. sobre todo Sénchez Roig 1951, Arkell 1956, Judoley &
Furrazola-Bermidez 1968) se pone en duda la existencia en éste conjunto de amma-
nites de los géneros y subgéneros siguientes: Arisphinctes, Pseudarisphincies, Dich-
tomosphinctes, Orthosphinctes, Prososphinctes, Ampthillia y Decipia.

Las capas que contienen la fauna estudiada corresponden a la zona Gregoryce-
ras transversarium y eventualmente a la parte de la zona Perisphincies bifurcatus
del Oxfordiano Medio en la subdivision submediterrdnea (Tab. 3) utilizada aqui. El
conjunto . més joven de los wmmonites oxfordianos ha sido encontrado ultimamente
en Cuba (comp. Myczyfiski 1976, Kutek & al. 1976) en el Miembro Pimienta de la
Formacidén Jagua en la Sierra de los Organos y en la parte méas alta de la Formacién
Francisco, asf como en las capas més inferiores de la Formacién Artemisg en la
Sierra del Rosario. Este conjunto de ammonites indica la edad Oxfordiano Medio
més alto (zona P. bifurcatus) y eventualmente el Oxfordiagio Superior més bajo.

Log datos sefialados permitierén mealizar la correlacion estratigrafica de los
sedimentos oxfordianos de 1a Sierra de los Organos y de la Sierra del Rosario (comp.
Tab. 1).

La fauna de los ammonites oxfordianos de Cuba se acerca a los ammonites
conocidos en México, en la parte meridional de log Estados Unidos y en América del
Sur (Chile, Argentina, Perti). Se discute también la posicién paleobiogeografica de
las faunas mencionadas, en los limites de Tethys., Parece ser posible la relacion de
dichas faunas americanas con las faunas del drea indopacifico.
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A, WIERZBOWSKI.

OKSFORDZKA FAUNA AMONITOWA ZACHODNIEJ KUBY

(Streszczenie)

Przedmiotem pracy jest rewizja klasycznej fauny amonitowej z oksfordu za-
chodniej Kuby, znanej dotychczas (O’Connell 1920; Sinchez Roig 1920, 1951; Ja-
worski 1940; Judoley & Furrazola-Bermidez 1968) zwlaszcza z ogniwa Jagua Vieja
formacji Jagua w Sierra de los Organos, a ostatnio takZe z formacji Francisco
w Sierra del Rosario (tab. 1—2 oraz fig. 1 i 4). Fauna ta reprezentowana ‘jest (por.
tab. 425, fig. 5—23 oraz pl. 1-8) przez nastepujace rodzaje i podrodzaje: Vina-
lesphinctes Spath (z podrodzajami Vinalesphinetes, Subvinalesphinctes subgen. n.,
Roigites subgen. n.), Perisphinctes Waagen (podrodzaje Cubasphinctes Chudoley &
Furrazola oraz Antilloceras subgen, n.), Discosphinctes Dacqué, Euaspidoceras Spath,
Ochetoceras Haug, Cubaochetoceras Arkell oraz Glochiceras Hyatt. Warstwy zawie-
rajgce badang, faune odpowiadajgq poziomowi Gregoryceras transversarium j ewen-
tualnie czeSci poziomu Perisphinctes bifurcatus oksfordu srodkowego (tab. 3). Opra-
cowanije tej fauny, odkrycie mlodszego zespolu amonitéw oksfordzkich (por. My-
czyfiski 1978; Kutek, Pszczélkowski & Wierzbowski 1976), a {akie obserwacje lito-
stratygraficzne (fig. 2—3) umozliwity przedstawienie korelacji pomiedzy osadami oks-
fordu Sierra de los Organos i Sierra del Rosario (tab. 1). Fauna oksfordzkich amo-
nitéw Kuby jest zblizona do faun amonitowych znanych z innych obszaréw Ameryki
Srodkowej i Poludniowej, W pracy dyskubowana jest takZze pozycja paleobiogeogra-
ficzna tych faun w obrebie prowincji tetydzkiej.
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1-3 Vinalesphinctes (Vinalesphinctes) roigi Spath; specimens No. 2494, 2496 and 2497, San Carlos Valley, El Junco; 4—6 Vinalesphinctes (Vinalesphinctes) imlayi (Sdnchez Roig); 2471, 2470 and 2495,
ibidem; 7 Vinalesphinctes (Vinalesphinctes) sagrai Chudoley & F¥urrazola; 2681, Loma Calabrote; specimen immature — sutures not approximated; 8 Vinalesphinctes (Vinalesphinctes) niger
Spath; 2493, San Carlos Valley, Ei Junco; 9 Vinalesphinctes (Vinalesphinctes) subroigi Chudoley & Furrazola; 2492, ibidem
All photos of nat. size; taken by B, Drozd, M. Sc.
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1 Vinalesphinctes (Vinalesphinctes) cf. parvicostalus Chudoley & Furrazola; specimen No. 2504, Brujifo; inner whorls of immature specimen — sutures not approximated; 2 Vinalesphincies (Vi-
nalesphinctes) sp. n.; 2500, San Carlos Valley, El Junco; specimen fully grown — sutures strongly approximatled; 8 Vinalesphinctes (Subvinalesphinctes) corrali (Chudoley & Furrazola); 2016b, La
Jutia; 4 Vinalesphinctes (?Subvinalesphinctes) sp.; 2515a, Brujito; specimen immature — sutures not approximated; 3—8 Vinalesphinctes (Roigites) subconsociatus (Spath); 2398, El Hoyo de la
Sierra; 2490, San Carlos Valley, E]l Junco; T Vinalesphinctes (Roigiles) aff. subconsociatus (Spath); 2449, Sierra de Guane; specimen fully grown with lappets
All photos of nat. size; taken by B, Drozd, M, Sc.
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1 Vinalesphinctes (Roigites) catalinensis (Sdnchez Roig); specimen No. 2387, fully grown with lappets; El Hoyo de la Sierra; 2 Vinalesphinctes (Roigites) aff. catalinensis (Sdnchez Roig), 2020, La
Jutia; specimen fully grown with one lappet preserved on the non-illustrated side; 3—5 Vinalesphinctes (Roigites) rosariensis sp. n.; 2671 (holotype), Brujito; 2485 (paratype), San Carlos Valley,
El Junco; 2512 (paratype), Brujito; all specimens fully grown with lappets; 6—8 Vinalesphinctes (Roigites) simplicior sp. n.; 2489 (holotype), San Carlos Valley, El Junco; 2505 and 2515b (paratypes),
Brujito; all specimens fully grown — sutures approximated, the first two {presented in Figs 6—7) bear apertures with lappets; 9 Vinalesphinctes (Roigites) sp.; 2004, La Jutia; specimen fully
grown with lappets; 10 Perisphinctes (Cubasphinctes) cf. poeyi Chudoley & Furrazola; 2403a, El Hoyo de la Sierra; specimen probably immature; 11 Perisphinctes (Cubasphinctes) jaworskii
Chudoley & Furrazola; 2399a, ibidem; specimen presumably fully grown — sutures approximated; simple peristome partly preserved; 12 Perisphinctes (Cubasphinctes) intermedius Chudoley &
Furrazola; HSA-6, El Hoyo de San Antonio; phragmocone/body-chamber boundary at the missing part of the outer whorl
All photos of nat, size; taken by B. Drozd, M. Sc.
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1—6 Perisphinctes (Cubasphinctes) cubanensis O'Connell; Fig, 1 — specimen No. HSA-2, El Hoyo de San Antonio, inner part of mature specimen — sutures approximated; Fig. 2 — specimen
No. 2450, Sierra de Guane, specimen immature — sutures not approximated; Figs 3—6 — specimens No. 2379, 2409a, 2406 and 2407, El Hoyo de la Sierra; in Fig. 4, phragmocone/body-chamber
boundary at the missing part of outer whorl
All photos of nat. size; taken by B. Drozd, M, Sc.
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1 Perisphinctes (Cubasphinctes) aff. cubanensis O’Connell; specimen No. 2014, La Jutia; 2 Perisphinctes (Cubasphinctes) rutteni Jaworski; 2391, El Hoyo de la Slerra; 3—4 Perisphinctes (Cuba-
sphinctes) guziki sp. n.; 2013 (holotype), La Jutia; 2401 (paratype), El Hoyo de la Sierra, phragmocone/body-chamber boundary at the missing part ol outer whorl; 5—6 Perisphinctes (Cubasphinctes)
albeari albeari Chudoley & Furrazola, 2458, 2443, Sierra de Guane; specimens immature — sutures not approximated; 7 Pcrisphinctes (Cubasphinctes) aff. guanensis Sénchez Roig; 2025, La Jutia
All photos of nat. size; taken by B. Drozd, M, Sc.
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Perisphinctes (Cubasphinctes) guanensis Sanchez Roig;

shinctes) planatus Sanchez Roig; HSA-7, HSA-8, El Hoyo de San Antonio; specimens fully gr

specimen No. 2029, presumably fully grown, peristome simple; body chamber about one whorl long, La Jutia; 2—3 Perisphinctes (Cuba-
lanatus' Sanchez Roig; P-5, ibidem; 5—7 Perisphinctes (Antilloceras) antillarum Jaworski; 269 P
secimens are fully grown with lappets; 8—9 Perisphinctes (Antilloceras) spathi Sanchez Roig, 24

n or almost fully grown — sutures approximated; 4 Perisphinctes (Cubasphinctes)
0_; Altos de San Francisco; 2382a, E] Hoyo de la Sierra; 2442, Sierra de Guane; the first two
(?Antilloceras) sp.; 2445, Sierra de Guane; specimen immature — sutures not approximated

aff.
3a and 2473b, San Carlos Valley, El Junco; specimens fully grown with lappets, 10 Perisphinctes:
All photos of nat. size; taken by B. Drozd, M, Sc.
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1-3 Perisphinctes (Antilloceras) plicatiloides O’Connell; specimens No. 2397, 2403b and 2392, E1 Hoyo de la Sierra; body chamber about 3/4 of the whorl; 4 Perisphinctes (?Antilloceras) aff, pli-
catiloides O’Connell; 2480a, San Carlos Valley, El Junco; specimen immature — sutures not approximated; 5—7 Discosphinctes carribeanus (Jaworski); Figs 56 — specimens No. P-7 and P-8, El
Hoyo de San Antonio; macroconchs, phragmocones with initial part of the body chamber; Fig, 7T — specimen No, 2017, La Jutia, fully grown microconch — sutures approximated; 8 Discosphinctes
aguayoi (Sdnchez Roig); 2389, El Hoyo de la Sierra; 9 Discosphinctes aff. aguayoi (Sadnchez Roig); 2024, ibidem; specimen immature — sutures not approximated; 10 Discosphinctes furrazolai sp. n.;
2403b (paratype), ibidem; specimen immature; 11 Discosphinctes acandai (Chudoley & Furrazola); 2402, ibidem; 12 Ochetoceras vignalense Sénchez Roig; 2022, La Jutia; 13 Cubaochetoceras
imlayi (S&nchez Roig); 2023a, ibidem; 14 Cubaochetoceras brevicostatum Chudoley & Furrazola; 2466, San Carlos Valley, El Junco; phragmocone
All photos of nat. size; taken by B. Drozd, M. Sc.
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1—2 Cubaochetoceras pinarense Chudoley & Furrazola; specimens No, 2436 and 2462, presumably fully grown — sutures approximated; Sierra de Guane; 8 Cubaochetoceras submexicanum
(Chudoley & Furrazola); P-9, El Hoyo de San Antonio; specimen fully grown with peristome partly preserved; body chamber about half-whor! long; 4—5 Cubaochetoceras burckhardti (O’Connell);
23868, El Hoyo de la Sierra; 2434, Sierra de Guane; 8 Cubaochetoceras cf. chudoleyi nom. n.; 2409¢, E1 Hoyo de la Sierra; specimen [ully grown, sulures approximated; 7—8 Glochiceras (Glochiceras)
amplicanaliculatum sp. n.; 2001 (holotype), 2010 (paratype), La Jutia; 9 Glochiceras (Glochiceras) aff, amplicanaliculatum sp. n.; 2670, Brujito; 10 Glochiceras sp. n.; 2005a, La Jutiia; 11 Euaspidoceras
oconnellae (Sanchez Roig); 2028, ibidem; 12 Euaspidoceras sp. (?E. vignalense Spath); 2478, San Carlos Valley, El Junco
All photos of nat. size; taken by B. Drozd, M, Se,
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