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Tithonian stratigraphy in the Sierra de Los Organos, Western Cuba:
correlation of the ammonite and microfossil zones
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RIASSUNTO

Sono state distinte 5 zone ad ammoniti e 3 zone a microfossili nel
Titonico di Sierra de los Organos (Cuba). Viene proposta, nel Titoni-
co inferiore, per la parte superiore della zona a Saccocoma, la sottozo-
na ¢ Colomisphaera spp.-Cadosina parvula. Questa sottozona a mi-
crofossili corrisponde alla Zona a Mazapilites spp. e alla parte infe-
rore della Zona a Pseudolissoceras spp., Virgatosphinctes spp. e **Sub-
planites”’sp. La Zona a Chitinoidella viene qui correlata con la parte
superiore della suddetta Zona ad ammoniti, cosi come con la Lona
a Lytohoplites carribeanus del Titonico inferiore e con la parte basa-
le della zona soprastante a Proniceras, Durangites, Kossmatia e Co-
rongoceras. La Zona a Crassicollaria del Titonico superiore corrisponde
alla parte principale della Zona a Proniceras, Durangites, Kossmatia
e Corongoceras e alla Zona a Protancyloceras hondense-Vinalesites
rosariensis. A Cuba la Zona a Chitinoidella zon puo essere conside-

rata come equivalente del Titonico medio. Per questo motivo nel pre-
sente lavoro verra impiegata una suddivisione bipartita del Titonico.

ABSTRACT

Five ammonite zones, as well as three microfossil zones and three
subzones have been distinguished in the Tithonian of the Sierra de los
Organos in western Cuba. The Lower Tithonian Colomisphaera spp.-
Cadosina parvula Subzone is proposed for the upper part of the Sac-
cocoma Zone. This microfossil subzone corresponds to the Mazapi-
lites spp. Zone and to the lower part of the Pseudolissoceras spp., Vir-
gatosphinctes spp. and ‘‘Subplanites’ sp. Zone. The Chitinoidella
Lone is correlated herein with the upper part of the last mentioned am-
monite zone, as well as with the Lower Tithonian Lytohoplites car-
rlﬁbeanus Lone, and the lowermost part of the higher Proniceras, Duran-
gites, Kossmatia and Corongoceras Zone. The Upper Tithonian Cras-
sicollaria Zone corresponds to the bulk of the Proniceras, Durangites,
Kossmatia and Corongoceras Zone, and to the Protancyloceras
l:_xondense-Vina]esites rosariensis Zone. In Cuba, the Chitinoidella
Lone cannot be considered as the equivalent to the Middle Tithonian.

For t@z’s reason, the bipartite division of the Tithonian stage is used
in this study.
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INTRODUCTION

As yet, the biostratigraphic zonations for the Tithoni-
an based on the ammonite fauna and microfossils were
not compared in Cuba. Some observations concerning the
co-occurrence of the ammonites and calpionellids were
made by Kreisel & Furrazola-Bermiddez (1971) and Pop
(1976). Recently, a new biostratigraphic subdivision based
on ammonite assemblages has been proposed for the
Fithonian in the Sierra de los Organos, western Cuba

(Myczyniski, 1987). It made possible the correlation of
the ammonite assemblages with the microfossil zones.

In the present paper, the ammonite biostratigraphy has
been elaborated by the first author (R. Myczysiski). and

the microfossils have been studied by the second (A
Pszczolkowski).

PREVIOUS WORK

Some Tithonian ammonites were collected by R.E.
Dickerson, E. Alemdn, A. Martinez and W .H. Butt in the
Sierra de los Organos (ct. Dickerson & Butt, 1935). These
ammonites were studied by Imlay (1942). That collection
contained some specimens of Hildoglochiceras and Parodon-
toceras found in the Vinales area (cf. Imlay, 1942).
Nevertheless, the bulk of the ammonite fauna studied by
Imlay (1942) came from the Sierra del Rosario and from
central Cuba. Later on, the Tithonian ammonites of the
Sierra de los Organos were investigated by Judoley &
Furrazola-Bermudez (1965, 1968), Housa & Nuez (1972,
1973, 1975), and Housa (1974). One of the authors of the
present paper (R. Myczyniski) has studied the Tithonian
ammonites of the Sierra de los Organos in the years
1972-1986, initially for the 1:250.000-scale geological map
of the Pinar del Rio Province, and then as a part of 2
separate study on the ammonite biostratigraphy of the Up-
per Jurassic and Lower Cretaceous in western Cuba.

The Tithonian microfossils of the Pinar del Rio Province
were studied by Furrazola-Bermidez (1965) and later on
by Kreisel & Furrazola-Bermidez (1971), and Furrazola-
Bermidez & Kreisel (1973). These authors recogmze_d the
following microfossil zones: Chitinoidella, _C?:assz'c_ollana and
Calpionella (lower part). Pop (1976) has distinguished _Cr.:zs-
sicollaria Zone in the Tithonian limestones of the Sl-el_rra
de los Organos (‘‘Artemisa Formation’’) in the %an Vin-
cente and Hacienda El Americano sections. Pszczolkowski
(1978) has correlated the middle and upper parts 'of the
Fl Americano Member of the Guasasa Formation with the

Chitinoidella and Crassicollaria  Zones, reSp?I"c_n:el}j.
Moreover, in the last mentioned work the lithoni-

an/Berriasian boundary has been placed at the _lirnit.of the
Crassicollaria and Calpionella Zones for the first time In

Cuba.

LITHOSTRATIGRAPHY

The Late Jurassic sediments of the Gf.UQS-aS'-H For}r?atéon
. the Sierra de los Organos (Fig. 1) belong to ’IEh e San
Vicente and El Americano Members'(Tab. 1). b:d d::jl
Vicente Member (Herrera, 1961) consists of thlck-d 1 ed
or massive, grey to black limestones, frequently ko }?mb
tized and sometimes with nodules or lenses of black chert.
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1 - A: Location map of the study area in Cuba marked by oblique lines and presented also in Fig. 1 B; B - Sketch map showing location of

the studied Tithonian sections in the Sierra de los Organos, Pinar del Rio Province: 1 - section located south of Punta de la Sierra and north of Guane,

2 - Mal Paso section located north of Guane, 3 - Sierra de Cabezas section, 4 - Sierra del Infierno section, 5 - Valle del Ancén section, 6 - Sierra
de Vinales section, 7 - San Vicente section, 8 - Hacienda El Americano section.

The micritic Favreina-bearing limestones predominate in
the lower part of the member, while algal and/or oncolitic
calcarenites are frequent in the upper part. In some sec-
tions of the upper part of the San Vicente Member there
are some horizons of micritic, laminated limestones up to
several meters thick. The San Vicente Member attains 650
m in thickness. Its age has been defined as the Late
Oxfordian-lowermost Tithonian (Pszozélkowski, 1978).
The El Americano Member (Housa & Nuez, 1972) com-
prises bedded dark-grey to black limestones, sometimes
with thin interbeds of marly limestone. Some limestone
beds are partly dolomitized. There are some ammonitic
coquinas with phosphatic fish detritus in the upper part
of the Member. Thickness of the El Americano Member
varies from 20 to 45 meters in the studied sections. These
limestones have been assigned to the Tithonian, except
for the lowermost part of this stage (Housa, 1974;
Pszz6lkowski, 1978). Transition from the Fl Americano
Member to the Tumbadero Member (Herrera, 1961) is
gracual, The latter member consists of thin-bedded micritic
limestones and biomicrites, frequently laminated, with in-
terbeds of black chert, Thickness of the Tumbadero Mem-
ber limestones attains 50 meters. Age of this lithostrati-
graphic unit is Berriasian (Pszczélkowski, 1978).

Mazapilites s

AMMONITE ZONES

MAZAPILITES SPP. ZONE
The Mazapilites spp. Taxon-range-zone is the oldest am-
monite biostratigraphic unit in the Lower Tithonian of
the Sierra de los Organos (Tab. 1). The following am-
monite genera are represented in this Zone: Mazapilites
Burckhardt, 1919, (Pl. 1, fig. 1), Protancyloceras [(P. sp:
att. gracile (Oppel), Pl. 1, fig. 2], Nebrodites Burckhardt;
1912, Lithacoceras Hyatt, 1900, and Pseudolissoceras
Spath, 1925, The horizon with Mazapilites has been dis-
tinguished by Housa & Nuez (1975). Thickness of the
sediments assigned to this zone does not exceed 1 meter
in the Hacienda El Americano area (Fig. 1 B, section ;84)).._.'
The lower boundary of the Mazapilites spp. Zone is plﬂF@I A
at the base of the El Americano Member. The tthk"’
bedded to massive limestones of the San Vicente Mem‘
ber are barren of ammonites. The upper boundary of ‘hﬁ "o
zone 1s indicated by disappearance of the genus Mazapt
lites. The ammonite zone under consideration has been
recognized only in the easternmost part of the Sierra d€ =
los Organos. In the western part of this region, the
pp. Zone is poorly documented (cf. Myezyn=

- In the Sierra de Cabezas area (Fig. 1
one specimen of Lithacoceras SpP. has ”
P

Sl(j, 1987) SeC-

.-.[
‘\- T,
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seem to indicate the Mazapilites spp. Zone,

index taxon I'l:’.—l:%“k"iol heen found in this area.

PSEUDOLISSOCERAS SPP., VIRGATOSP! II:\’Ff'f’f_f.g SPPE.
AND “SUBPLANITES" SP. ASSEMBLAGE-ZONE.
Resides the index taxa the following ammonites 0ccut
.+ this Lower Tithonian zone: Phylloceras spp., Lytoceras
sp., Neochetoceras spp., Pseudoinvoluticeras (P. mozaﬁ?bz-
cum Collignon group), Pachysphinctes sp., Au[acosp/vmc-
toides spp. (Pl. 1, fig. 7), and Torquatzspbmctes spp- 1n
the lowermost part of this zone the specimens of Protan-
cyloceras (P. gracile (Oppel) group) were also found. Pseu-

dolissoceras (Pl. 1, fig. 6), 1s more frequemf in the lower
part than in the upper one of this zone. Thickness of the

strata assigned to the Pseudolissoceras Spp., Vir-
gatosphinctes spp., and *‘Subplanites’ sp. Zone varies from
2 5 meters in the Hacienda El Americano section to a
maximum of 10 meters in some other sections. The low-
er boundary of this zone is defined by appearance of the
genera Virgatosphinctes Uhlig, 1910 and “‘Subplanites™ sp.,
and the absence of Mazapilites. Its upper boundary is
placed directly below the bed containing Lytohoplites car-
ribeanus Imlay, 1942, where Virgatosphinctes, Pseudolis-
soceras and “Subplanites’’ are not yet present. The zone
under consideration is better documented in the eastern-
most part of the Sierra de los Organos, than in other areas
of this region.

LYTOHOPLITES CARRIBEANUS TAXON-RANGE -ZONE

The Lytohoplites carribeanus Zone is the highest Low-
er Tithonian zone in the Sierra de los Organos (Tab. 1).
This zone has been distinguished in the Hacienda El
Americano section, where it contains ammonites of the
genus Lytohoplites Spath, 1925 as the most characteris-
tic faunal element, with the index species L. carribeanus
Imlay, 1942. The upper part of the zone under consider-
ation includes also some ammonites of the genus Parodon-
toceras Spath, 1923 and the subgenus Hildoglochiceras
(Salinites) (ct. Cantu Chapa, 1968 and Myczynski, 1987),
as well as bivalves Buchia.

The lower boundary of the L. carribeanus Zone cor-
responds to the first occurrence of the index taxon,
whereas the upper one is located above the last appear-
ance of this species. The latter boundary is additionally
indicated by the presence of frequent specimens of Hil-
doglochiceras (Salinites) and Himalayitinae in the lower-
most part of the next zone. The L. carribeanus Zone is
only 0.8 meter thick in the Hacienda El Americano sec-
tion and its ammonite fauna is distinctly less numerous
in comparison with the two older Lower Tithonian zones.

PRONICERAS, DURANGITES, KOSSMATIA AND CORON.-
GOCERAS ASSEMBLAGE-ZONE

- The Upper Tithonian Proniceras, Durangites, Kossma-
tia and Corongoceras Assemblage-zone has been recog-
nized directly above the L. carribeanus Zone (Tab. 1). In
addition to the index taxa, the former zone includes Fi/.
doglochiceras (Salinites) (Pl. 1, fig. 3), Himalayites (Pl. 1
figs. 4, 5), Micracanthoceras, ? Aulacospbmctes,
“Haploceras’', Phanerostephanus, Parodontoceras,
Flemisimoceras and abundant bivales Buchia. The stm-tofi
type of this biostratigraphic unit has been designated in
the Hacienda El Americano section. The Proniceras,

- EVOLUZIONE, A UBIENITE

Globochaete-like microorganisms (Pl. 1, figs. 9-1 )

o MY CZYNSKI, A PSZCZOLKOWSK]

)
Duranvites, Kossmatia and Corongoceras Zone has beeq po ‘
Iin;z,l,lisi“lcd ‘n the eastern part of Sierra de los Qrganog 3

Thickness of the strata assigned to this zone varies from 8 g}’ :
1.5 to 13 meters in the studied sections. The lower boungl E ;r
ary is defined by the first occurrence of Corongocem; b]
K ossmatia and Durangites (PL. 1, fig. 8), and the e onh’ . ob
.« indicated by disappearance of index fossils, The arn?- - B
monites are frequently damaged (coquinas), and the 1;:‘

ranges of the individual taxa are ditficult to establish y;.

thin this zone.

Tn the southwestern part of the Sierra de los Organos
for example in the Guane area (Fig. 1 B, sections 1 Afidh
2). the recognition of the Proniceras, Durangites, Kossmyg.
tia and Corongoceras Zone may be difficult due to relq. %
tively rare occurrences of the index taxa. In this area Hijj.
doglochiceras (Salinites) and Parodontoceras are the
dominant taxa for the Upper Tithonian ammonite syc-

cession.

PROTANCYLOCERAS HONDENSE-VINALESITES
ROSARIENSIS ACME-ZONE

The youngest ammonite assemblage in the Tithonian
of the Sierra de los Organos belongs to the Protancyloceras
hondense-Vinalesites rosariensis Acme-zone. The uncoiled
ammonites prevail in this assemblage. Protancyloceras spp.
occurs in the lower part of the P. hondense-V. rosariensis
Zone 1.5 meter thick, whereas Vinalesites is known from
its upper part 6.5 meter thick. The lower boundary of
this zone is indicated by the first abundant occurrence
of P. hondense (Imlay, 1942), and P. catalinense (Imlay,
1942). The upper boundary was designated on the basis
of the disappearance of Vinalesites rosariensis (Imlay,
1942). In the P. hondense-V. rosariensis Zone tew speci-
mens of Hildoglochiceras were also found. The number
of ammonite taxa and the frequency of specimens are dis-
tinctly lower in this zone as compared to the older
Proniceras, Durangites, Kossmatia and Corongoceras Lone.
In the Hacienda El Americano and Valle del Ancon sec-
tions (Fig. 1 B, sections 5 and 8), the top of the P.
hondense-V. rosariensis Zone correlates with the bound:
ary of the El Americano and Tumbadero Members.
However, in the Sierra del Infierno section (Fig. 1 B, seC-
tion 4), the upper boundary of this zone occurs in the
lowermost part of the Tumbadero Member. The Lower
Berriasian sediments of this member contain raré amt
monites assigned to ‘‘Parodontoceras’” sp- (MYC.Z;'YHSIH" e |
1987). "

1

MICROFOSSIL ZONES 8

SACCOCOMA PARTIAL-RANGE-ZONE 1

Until now, the Saccocoma Zone has not been dif!; |
guls:hed in Cuba. The index fossil (Saccocoma, SpP- ﬁj:'
1, tigs. 13, 14) is abundant, and sometimes W.h_‘l'i.ﬁ'_
in the upper part of this zone (Tab. 2). Besides Index S -

on, the following microfossils have been recog 1zed
! " 7 IT{ ;-“;‘.,' ’d,
the Saccocoma Zone: Colomisphaera carpathica \X ol

-
1

1964) (PL. 1, fig. 16), C. cieszynica Nowak, 19635:1
la (Borza, 1964) (PL. 1, fig. 15), Cadosina
1966 (P1. 1, fig. 22), Cadosina cf. fusca Wanner, 195888
L, figs. 20, 21), Globochaete alpina ombard,
}Jenthonic Foraminifera and algal L‘ the
ower part of this zone, Its lower boundary is incicat

_____ vl

| = -
—_— — —
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dis- i the index fossil in the upper part of the an sediments of the Sierra de los Organos (Tab. 2)
nevertheless, these planktonic crinoids are distnictjt; }
trequent above the Saccocoma Partial-range-zone :

Thickness of the sediments assigned to the Sczccr.)coma
Z.one feaches /> meters in the studied sections. Thié bi-
ostratigraphic unit comprises the lower part of the Low.

er Tithonian, and probably, the Upper Kimmeridgian
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NOS. DV AppCalatice
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lnd.
Tds,
one
alll-
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5.1::‘:\5&\*11;%’ Member. In the Sierra de Vinales section
(Fig. 1 B. section 6), the specimens ol Saccocoma were
;S'U:;s:r\'w.i 50 meters below the top of the San Viccn[c
Member. The upper boundary of the Saccocoma Zone s
marked by the first occurrence of Chitinoidella. Saccoco-
ma frugtnét1ts were also recorded in the Upper Tithoni-
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Forane the Saccocoria .].?':ll'{i.i.l]*I"'.,lIl},?,i..'-}f_l.ilrlt-' nas
| 1E” ok g i Dragastan et al. 1975). Ac-
heen established in laonmnll.l (Drag _ e of Kim.
the Saccocomia ,0Nne 15 C l -
meridgian age in the bastern Carpathians, hll[*?(')-llj ;,.;l;,?;
with the Upper Kimmeridgian and the I‘OWCF_ alfltl} qu;c,-
on the Moesian platform. In thc W/'estern (,,:«,1'1‘}'3.‘;1‘ ]f,;é&;
Borza (1969, 1984) has not ("“SI’{H§LIJSJ‘1€C] the LS{J_CL‘E%OI
Zone, although he recognized Saccocoma sp. as ¢ drfdt
teristic microfossil for the Kimmer{dgmn and lethomfm,
with its acme during Kimmeridgian-Lower Tithonian

time.
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COLOMISPHAERA SPP.-CADOSINA PARVULA ASSEM-
BLAGE - SUBZONE

This subzone is a new biostratigraphic unit in the Sierra
de los Organos and in Cuba in general. The Colomisphaera
spp. - Cadosina parvula Subzone corresponds to the up-
per part of the Saccocoma Zone (Tab. 1). The following
taxa are diagnostic for this subzone: Colomisphaera pulla
(Borza, 1964) (Pl. 1, fig. 15), C. carpathica (Borza, 1964)
(PL. 1, figs. 16, 17), and Cadosina parvula Nagy, 1?66 (PL.
1, tig. 22). Moreover, Saccocoma sp. (Pl. 1, fig. 14),
Colomisphaera cieszynica Nowak, 1968, C. minutissima

_ (Colom., 1935), Cadosina cf. fusca Wanner, 1940 (Pl. 1,
4 tigs. 20, 21), Globochaete alpina Lombard and Globochete-
| like microfossils, are also present. The Globochaete-like
microfossils (Pl. 1, figs. 9-11) differ from G. alpina Lom-

bard by radial arrangement of their calcite crystals. Con-

trary to G. alpina, these microfossils frequently do not

reveal a distinct dark cross in polarized light, although

', few specimens may show this feature. Some forms under
| consideration are similar to microorganisms described as
Stomiosphaera colomi Durand Delga, 1957 (Pl. 1, fig. 9)

(W and S. moreti Durand Delga, 1957 (PI. 1, fig. 11) (cf.
| Durand Delga, 1957 and Nowak, 1968).

3 _ The stratotype of the Colomisphaera spp. - C. parvula
. Subzone has been designated in the Hacienda El

Americano section (Fig. 1B, section 8). This subzone con-
tains dark limestones with ammonites. Typical microfa-
cies include biocalcisiltites and fine biocalcarenites with
abundant Saccocoma and Globochaete-like microfossils
(PL. 1, fig. 12). Colomisphaera and Cadosina are less fre-
quent, nevertheless they are characteristic components

e lomisphaera spp. - C. paryuil Subzone. The upper
B boundary of this subzone correlates with the top of the
- vaccocoma Zone; however, C. pulls may disappear below
i boundary of the Saccocoma and Chitinoidella Z,ones
~ Ahickness of the limestones assigned to the Colomisphaerg
~ Spp-- C. parvula Subzone is up to 20 meters, in the lower
- uof tthl Amel:l-cano Member. This subzone is cor-

~ related w1th the middle part of the Lower Tithonian
_, hecording to Borza (1984), in the Western Carpathial{s

. { pﬁﬂa occurs in the lowermost Tithonian
& carpathica in the Kimmeridgian-Middle Tithonian, and
Seeosina parvuia is known from the Oxfordian to the

-
|
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CHITINOIDELLA ZONE
11 Cuba, the Chitinoidella Zone has been distingyigp. e
by Kreisel & Furrazola-Bermidez (1971) in the p ed

_ Pinarde £.01
Rio Province. In the Sierra de los Organos, this 201e w—a:

recognized in the middle part of the El Americang Mem. TIN
ber (Pszczélkowski, 1978). During the present studg 4 ]
specimens of Chitinoidella bermudez; (Furra’zbﬁl 2 An
Bermudez, 1965) and Ch. cf. cubensis (Furr-az(jlf._ F to
Bermudez, 1965) have been found in the lowermost aa- % Be
of the Crassicollaria Standard Zone. For this reason ptét _ 19
Chitinoidella Zone seems to be a Partial—range—zone} i : res
the range of its index taxon (genus C/Jitz'noz'del[a])ojbén' $ Fi

1963) probably comprises also the basal part of the Cras. tir
sicollaria Zone. : tw
In the Chitinoidella Zone the following MICroorganismg Skl
have been identified: Chitinoidella bonet Doben, 1943 S
(PL. 1, fig. 23), Ch. cf. boneti Doben, 1963 (P] 1, fig. .
24), Ch. ct. bermudezi (Furrazola-Bermidez, 1965) (P %
sp., Globochaete alpina Lombard and Globochaetelike
microfossils. The lower boundary of this zone is defined
by the first occurrence of the index taxon, nonetheless,
sometimes it is not easy to recognize because of the scar.
city and/or poor preservation of the loricae of Chitinoidells
in the lowermost part of the zone. Its upper boundary
is indicated by appearance of the first Calpionellidae with
tully hyaline lorica, of the genera Tintinnopsella and Cras- & .
sicollaria. -

The pelmicrosparites, biomicrites and micritic lime- 1 |
stones with ammonites, fish phosphatic debris, and g
microorganisms constitute the bulk of the Chitinoidella
Zone sediments. Their thickness attains from 2 to 5
meters in various sections. According to Kreisel &
Furrazola-Bermidez (1971) and Furrazola-Bermidez &
Kreisel (1973), the Chitinoidella Zone corresponds to the
Middle Tithonian. In the bipartite division of the Titho-
nian accepted herein, this zone correlates with the higher
part of the Lower Tithonian and the lowermost part of
the Upper Tithonian (Tab. 1). The stratigraphic position :
of the Chitinoidella Zone will be discussed farther on in
this paper.

CRASSICOLLARIA STANDARD ZONE

In the Pinar del Rio Province this zone has been s 3
tinguished by Kreisel & Furrazola-Bermiidez (1 971), and
later by Pop (1976) and Pszczélkowski (1978) in the Sterrd
de los Organos. In the present study, the limestones of '
the upper part of the E] Americano Member, 7 to 20
meters thick in various sections, are included in the Cras= =
sicollaria Zone. These limestones comprise ammonitic coq-
uinas, micrites with ammonites and calpionellids, as weilt
as Pe_lm_icrites and biocalcisiltites with Saccocoma, calpts
onellids and fish phosphatic fragments. The lower bﬁ ,'
ary of the Crassicollaria Zone is defined by the appealt-
ance of Tintinnopsella and Crassicollaria. The top of thi > 4
zone is delimited mainly by morphological change anc
the relative increase in the frequency of Calpionella e
.ﬂd (Cf A“emann & alw- 1971; Remane & ﬂl, 198&;, l\E.
mane, 1986), and to minor extent on the basis of extinc
M .Of Crassicollarig intermedia, Cr. massutiniana, ”L?'(
brevis, Indeed, in the Sierra . ies
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In few samples taken trom the upper part ol the El
\ mericano Member, the (ollowing taxa have been found
{ LI\ L : = P ! __1- A

F L

to occur together: Chitinoidelia g'}{:}?‘}‘?‘4{""{@2 / (F‘lrrﬂ,zula"
Rermudez, 1965), Ch. ct. ctubensis (l*-lll‘l":cIZOIE;l_-B.E‘I‘Iﬂud(fz,
1965), Chitinoidella sp., (’.}'.,:_-;.x,u*z';‘c;az'L:z}'zzz SP- ?zm‘z;-z;mpsc’//a
romanei Borza, 1969, and T. cf. carpathica (Murgeapu &
Filipescu, 1933). In this assemblage the specimens of [in-
tinnopsella spp. are dominant, the representatives of .other
~wo eenera being less frequent. The 21.bove-mex1t10ned
icrofossil assemblage has been included to the T. remane:
Subzone. This subzone was established in Eurolpe (Rg-
mane & al., 1986), in the lower part of the Crassicollaria
Standard Zone, as the equivalent to the Al Subzone ot
Remane (1964). Until now, the Crassicollaria Zone re-
~ained undivided into subzones in Cuba.

The vounger assemblage consisting of Crassicollaria ct.
wassutiniana, Crassicollaria sp., Tintinnopsella sp. and Cal-
pionella alpina (small torms) has been assigned to the up-
ner part of the 1. remanei Subzone. The latter comprises
‘he limestones 1 to 3 (?) meters thick in the eastern part
of the Sierra de los Organos. However, it may be difficult
-o find this subzone in those sections where the Tithoni-

an sediments are thin.

CRASSICOLLARIA INTERMEDIA SUBZONE

The Crassicollaria intermedia Subzone is considered here
in accordance to its definition given by Remane & al.
(1986). In the Sierra de los Organos, this subzone includes
the limestones of the upper part of the El Americano
Member (Tab. 1). Besides th index taxon, the following
calpionellids were found in the Cr. intermedia Subzone:
Crassicollaria massutiniana, Cr. brevis, Cr. cf. parvula, Tin-
tmnopsella carpathica, Calpionella alpina (Pl. 1, fig. 27).
There are also present: Saccocoma sp., Parastomiosphaera
ct. malmica (Borza, 1964), Colomisphaera minutissima (col-

om, 1935), cieszynica Nowak, 1968 (Pl. 1, fig. 19), C. cf.

carpatnica (Borza, 1964) (Pl. 1, fig. 18) and Nannoconus

Stemnmanni Kamptner, 1931, Radiolaria, Globochaete al-
pna Lombard, and Globochaete-like microorganisms. Sac-
cocoma 1s frequent in some samples only, for example,
In tl_nose taken from the San Vicente section (Fig. 1 B,
*cction /), whereas radiolarians appear in the upper part
of the Cr intermedia Subzone (Tab. 201 '

bvf?;asc:‘of the Cr. intermedia Subzone has been defined
i 1Fg)§(a)r ancg of larg_e_forms ot C. alpina (cf. Remane &
Eét;é)llarz'a) :ﬁ? in addition, by the acme of the genus Cras-
with the E] ‘Rtop of the subzone correlates approximately
(Tab. 1) _mehrlcg‘{lo/Tumbadqro Members boundary
g t_])tf lr;)t fI: Sierra del Infierno section the oldest
N Titht ¢ lTumbadero Member belong to the up-
gy 0”113}1- In the lower part of the Tumbadero
Py ving: le‘rac lolarian microfacies becomes dominant,

45 calplonellids are often poorly preserved.

(,f)RRF,LA'['I()N OF THE AMMONITE AND
MICROFOSSIL ZONES

[y the 8 | '
¢ Sierra de e g £ .
MONite Zfrnegt le los ( Jrganos, the Lower Tithonian am-

Virgatosphines Mazapilite i $pp., and Pseudolissoceras spp.,
HSspp.and “Subplanites” sp. correlate with

the upper part of the Saccocoma Zone and the lower part
of the Chitinoidella Zone (Tab. 1). The Colomisphaera spp

- C. parvula Subzone corresponds to the Mazapilites sp

Zone and to the bulk of the Pseudolissoceras Spp. VE-
gatosphinctes spp. and “‘Subplanites” sp. Zone. Th,e up-
permost part of the latter zone must be coeval to the lower
part ot the Chitinoidella Zone, as in some sections Pses.
dolissoceras occurs together with Chitinoidella boneti (Mve-

zyﬁski, 1987). Moreover, in the southwestern area of the
Sierra de los Organos (north of Guane

, Torquatisphinctes
has been found together with Cbz’tinl)z'dellg sasspbmcm
The higher, Lower Tithonian Lytohoplites carribeanys
Zone corresponds to a part of the Chitinoidella Zone. The
latter zone reaches up to the lowermost Upper Tithoni-
an, because of the co-occurrence of Chitinoidells with
Micracanthoceras and Hildoglochiceras (Salinites).

The Upper Tithonian Crassicollaria Zone corresponds
to the bulk ot the Proniceras, Durangites, Kossmatia and
Corongoceras Zone, as well as to the younger P. hondense-
V. rosariensis Zone (Tab. 1). The lower boundarv of the
Crassicollaria Zone occurs somewhat above the base of
the Proniceras, Durangites, Kossmatia and Corongoceras
Zone. The calpionellid T. remanei Subzone is compared
here with the lower part of this ammonite zone. The Cr.
intermedia Subzone is correlated with the upper part of
the same ammonite zone, and with the P. hondense-V.
rosariensis Zone. However, the upper boundaries of the
Crassicollaria and the P. hondense-V. rosariensis Zones
could not be compared accurately because of scarcity of
ammonites and poorer preservation of calpionellids at the
El Americano/Tumbadero Members limit. For this rea-
son, and taking into account the co-occurrence of Pro-
tancyloceras cf. hondense and P. cf. catalinense with Sub-
steueroceras and Parodontoceras in Mexico (Imlay, 1980),
one cannot rule out a possibility that a part of the P.
hondense-V. rosariensis Zone in the Sierra de los Organos
corresponds to the Substeneroceras-Proniceras assemblage
of Imlay (1980) or to the Szzbsteueroceras-Ben*iase!lc{ 25-
semblage of Verma & Westermann (1973) in Mexico.

Rare ammonites assigned to ‘‘Parodontoceras " sp. (Mvc
zyfiski, 1987) have been found in the Lower Berriasian
limestones of the Tumbadero Member. This distinct 1m-
poverishment of macrofauna 1s accompanied by a quan-
titative and/or qualitative change of various ml'crofossﬂ_s
(Calpionellidae, Radiolaria, Saccocoma, Stomiosphaeri-
dae). Above the Tithonian/Berriasian bm_mdal‘}’:_a rgarked
development of the radiolarian-rich microfacies is the
characteristic feature of the Lower Berriasian sediments
of the Tumbadero Member (Tab. 2). Similar Changes e
macro- and microfossil r-ecord_were obsqrved bYdthf
present authors near the Tithonian/Berriasian boundary

in the Sierra del Rosario of western Cuba.

' - HONIAN IN
PROBLEM OF THE MIDDLE TITH L 1D
CUBA AND THE LOWER/UPPER TITHgNIAN

In Cuba, the Chitinoidella Zone was CODSEE = 0 o
equlilralsnt to the Middle Tithonian (hfelsell{fi F:lﬂ?zg(;l;
Bermudez, 1971; Furrazola-Bermudez&:ddlel%i&onh:;
Pszezdlkowski, 1978). In Europe, the Miadle 11tho! 4

e Xy fallauxi, and pont

ncludes 3 ammonite Zones: sermfw?:f, e

(Zeiss, 1986; Kutek & Wierszws ok i i
monite zones have been recognize neither 1n
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In MEXICOo. 15 ponti and (partly)

with the ammonite /erlvw. /d{silh'kj’.“{' T
wicrocanthum (Enay & Geyssant, 1975), or d

hivuncinatum, Burckbaraticeras and Simplisphinctes (Olo-
iz & Tavera, 1979, 1983).

In the Sierra de los (-)1*;5_1,;1‘1105:;,1 o Demdolissoceras
corresponds to the uppermost ‘[?:}Il okt e 1 3¢ one. the
spp., Virgatosphinctes spp. and ‘Subplanites | “’P O e
I carribeanus Zone and to the lowermost Pf”'tqoz
Proniceras, Durangites, Kossmatia and Corongoceras Oflf'
These ammonite assemblages cannot be correlated (:)Eac.t y
with the Mediterranean zones oif Europe, because (zj'foon-
trasting biostratigraphic subdivisions basec.ﬂ upon ]b'erj-
ent taxa. It appears, thereforg that the Tithonian TIOI;-
tratigraphic scheme for the Sierra c}e los Organos ( [ ab.
1) may be compared with the Mediterranean .zonauopls
only approximately, and rather by means of microfossils
‘han of ammonites. Since the Chitinoidella Zone does not
correlate exactly with the Middle Tithon_lan in the
Mediterranean region (Spain), this microfo'ssﬂ zone can-
not correspond to the Middle Tithonian in Cuba. For
these reasons, the authors use bipartite division of the
Tithonian in the present study, in agreement with some
earlier works concerning the Tithonian of the Gult of
Mexico region (Verma & Westermann, 1973; Imlay,
1980).

In western Cuba, the Lower/Upper Tithonian bound-
ary has been defined by appearance of the first Himalayi-
tinae (Corongoceras, Durangites, Micracanthoceras,
Himalayites) (Myczynski, 1987). This faunal change was
a widespread phenomenon and therefore offers some pos-
sibilities of biostratigraphic correlation between distant
regions. In the Sierra de los Organos, the above-
mentioned boundary is enhanced by the abundance of
Hildoglochiceras (Salinites) although the first representa-
tives of this taxon have appeared somewhat earlier, in
the upper part of the L. carribeanus Zone. The Lower/Up-
per Tithonian boundary, as defined in the Sierra de los
Organos, may correspond to the same one at the base of
the Simplisphinctes Zone in the Betic Cordilleras of Spain
(Oloriz & Tavera, 1979, 1983), but may be somewhat
older, as well. At the moment, the accurate correlation
of this boundary in western Cuba and the Mediterrane-
an region is not possible. Nevertheless, the base of the
Crassicollaria Standard Zone offers additional possibili-
ty o compare the biostratigraphic subdivisions of the
above-mentioned areas. In the Betic Cordilleras, the base
of this calpionellid zone is placed at the boundary of the
Simplisphinctes and Transitorius Zones (Oloriz & Tavera.

1983). As explained above, in the Sierra de los Organos
the base of the Crassicollaria Zone occurs in the lower-
most part of tha Proniceras, Durangites, Kossmatia and
Corongoceras Zone. Therefore, one may suppose that the
lower part of the latter zone in western Cuba corresponds
to the Simplisphinctes and Transitorius Zones in Spain.

the Chitinoidella /one

CONCLUSIONS

1. Five ammonite zones have been distinguished in the
Tithonian of the Sierra de los Organos, western Cuba
(Myczyfiski, 1987). In the same area, three microfossil
zones and three subzones has been recognized (Tab. 1).
2. The Colomisphaera spp.- Cadosina parvula Subzone of
the Early Tithonian age is proposed for the upper part

pe— 8
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{_)[' l]‘lc _S(;a,‘uc‘r)ﬂ?d Z;(Jﬂ(:. Iﬂ SOme S@Ctlons} the

planites’’ sp. correspond to the Colomisphaerg spp.-C.

|

I
t
|
1

Upper |
le ided

Tithonian Crassicollaria Standard Zone may he
‘hto two subzones, namely T. remanei and Cy int
3 Two Lower Tithonian ammonite Zones Mazap

: : , f[ffE’SS
and Pseudolissoceras spp., Virgatosphinctes spp. Pp.

and “§p.

oula Subzone and to the lower part of the Chiting; dij;

7one. The upper part of the last mentioned micro

one is correlated with the Lower Tithonian [, carribeg.

nus Zone and the lowermost part of the Upper Tithoni.
an Proniceras, Durangites, Kossmatia and Corongocergs

/.one.

4. The Upper Tithonian Crassicollaria Zone correlates o
with the bulk of the Proniceras, Durangites, Kossmatig and

Corongoceras Zone and with the P. bondense-V. rosarien.
sis Zone.

5 In Cuba, the Chitinoidella Zone cannot be considered

as the equivalent to the Middle Tithonian, as defined in
Furope. For this reason, the bipartite division of the
Tithonian stage is used in this study.

6. In the Sierra de los Organos, the Lower/Upper Tithe- |
nian boundary has been defined by appearance of

Himalayitinae and abundant Hildoglochiceras (Salinites)
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1 - Mazapilites zitteli Burckhardt, 1906; Mazapilites spp. Zone, Lower Tithonian, Hacienda EJ America
2 - ;foi;ﬁxcyllfclems sp. aff. Protancyloceras gracile (Oppel in Zittel, 1870); Mazapilites spp. Zone, Lowet Tithoni. !
I cl El Americano section; x 1.3. | o ) | ;
3 - EZiZ?SZZ?iiaS (Sal?f;;es) grossicostatum Imlay, 1939; Proniceras, Durangites, Kossmatia and Corongoceras Zone, 1
U Tithonian, Hacienda El Americano section; x 1. | | =~ :
45 - H?Ez?[ayites sp.; Proniceras, Durangites, Kossmatia and Corongoceras Zone, Upper Tithonian, Hacienda El -
B e e section; Fig. 4 x 1.3, Fig. 5 x 2.5. | o o
6 - Pseudolissoceras zitteli Burckhardt, 1903: Pseudolissoceras spp., Virgatosphinctes spp. and ‘‘Subplanites sp.
Zone, Lower Tithonian, Hacienda El Americano section: x 11.8. | | T ;
1 - Aulacosphinctoides sp. cf. A. infundibulum Uhlig, 1910; Pseudolzssocef_’as spp., Virgatosphinctes spp. and “Sub-
planites” sp. Zone, Lower Tithonian, Hacienda El Americano section; x 1.2.

8 - Durangites sp.; Proniceras, Durangites, Kossmatia and Corongoceras Zone, Upper Tithonian, Hacienda E-l'..,
Americano section; x 1.5.

? - 11 Globochaete-like microfossils from the upper part of the Saccocoma Zone (Colomisphaera spp.-Cadosing

parvula Subzone), Lower Tithonian, Hacienda El Americanc section; Fig. 9 x 210, Fig. 10 x 175, Fig.=
1T “s¢ 26D

12 - Biocalcisiltite with Szccocona and Globochaete-like microfossils. Upper part of the Saccocoma Zone, Lower
Tithonian, Hacienda El Americano section; x 36.

13 - Saccocoma sp.; upper part of the Saccocoma Zone, Lower Tithonian, Hacienda El Americano section; ﬁ; 3‘6ﬁ

14 - Saccocoma sp. - section of the secundibrachial plate; Colomisphaera spp. - Cadosina parvula Subzone, LOWEE -
Tithonian, Hacienda FJ Americano section: x 50, 1

15 - Colomisphaera pulla (Borza, 1964); Colomisphaera spp. - Cadosina parvula Subzone, Lower Tithonian, | |
clenda El Americano section; x 440.

16 - Colomisphaera carpathica (Borza, 1964):

cienda El Americano section; x 270. e Lot JHES
L7 - Colomisphaera carpathica (Borza, 1964); Colomisphaera spp.-Cadosina parvula Subzone, Lower Tithonian, £
. c1enda'El Americano section: x 250 o oo Clakel
18 - Colorfzzspbaem ct. carpathica (Borza, 1964); upper part ot the Crassicollaria Zone. Upper Tithonian, S =
de Vinales section; x 270 .
k9 - Co[om;’spbaera cieszynica Nowak . 1968; Crassicollarig Zone, Upper Tithonian, Sierra de Vin-al§$ S
20 - Cadosing cf._‘fusca Wanner, 1940 Colomisphaera spp.-Cadosina parvula Subzone, Lower Tithonian, pae
da El Americano section; x 280. L

21 - Cadosina cf. fuscq Wanner, 1940; Colom;
da El Americano section; x 190, B
4.7 Cadmzm.p arvula Nagy, 1966; Colomisphaera spp.-Cadosina parvula Subzone, Lower Tithonian, e
: }(Efl jmerlcano section; x 190 ' ” 5
¢« = Ladosina parvyla Nagy, 1966; Colomisp era ' o IS wer Tithonian, &
4 g} Americano section; x 270 e tpLagesig parisia Supzons, LRSI uf,-
S - Chitinoidella bonet; Doben, 1963- . . v i R0,
24 . Chitinmidarl s ’ , Sierra del Infierno section; x 28 PR
gg | gﬁ‘-t{wm" cl. boneri Doben, 1963 Zone, Sierra del Infierno section; x 230
2 = Uhitinoidella sp.; Chitinoidell, Zone, Sierra del Infierno section: x 280 o
26 - Chitinoidella of. bermyd ezi (Fur o g L

ia
L TREIG Sy razola-Bermuidez, 1965). Chitinnide ve, Sierra del Infierno sections X
27 - Calpionella alpina lorenz, 1902; Crassicollarig z'mz’ i Ckinil Zone, Sigrre CTiNg 3

media Subzone; Sierra de Vinales seetion e
. e

No sec-

._ TR, I i, H‘. |
Colomisphaera spp.-Cadosina parvula Subzone, Lower Tithonian, i
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