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Micropaleontological Dating of an Ichthyosaur-bearing Site in Western Cuba 
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Abstract

Here we report the micropaleontological dating of an Ichthyosaur-bearing limestone bed of the El Americano Member of the 
Guasasa Formation, which is exposed in the interior of a fluvial cave located in El Cuajaní, Viñales Geopark, in western Cuba. 
Samples recovered from the fossil-bearing slab contain a microfossil assemblage (Chitinoidellidae, Saccocoma and nannofossils) 
of the upper part of the Late Jurassic Upper Tithonian Bonetilla boneti (or Boneti) Subzone, in the upper part of the Chitinoidella 
Zone, and are deposited in a pelagic bathyal environment above the Aragonite Compensation Depth.
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Resumen 

Aquí se reporta el fechado de un estrato de caliza del Miembro El Americano de la Formación Guasasa, expuesto en el interior de una 
cueva fluvial ubicada en El Cuajaní, Geoparque Viñales, en el Occidente de Cuba. Las muestras recuperadas de este estrato fosilífero contienen 
un conjunto de microfósiles (chitinoidélidos, saccocoma y nannofósiles) del Jurásico Superior, de la parte alta de la subzona Bonetilla boneti 
(o Boneti) del Titoniano superior, en la parte superior de la zona de Chitinoidella, el cual está depositado en un ambiente pelágico batial, 
sobre la profundidad de compensación del aragonito.

Palabras clave: Microfósiles, Jurásico Superior, Caribe, Geoparque Viñales, Pinar del Río.

Non-technical Summary

The discovery of a partially articulated ichthyosaur skeleton in western Cuba, embedded in fossil-bearing limestone, required 
the precise identification of its age. This is important because these marine reptiles existed over a wide span of time, from the 
Triassic to the Cretaceous, between 230 and 90 million years ago. To address this task, ten samples of the fossiliferous limestone 
were collected, and thin sections were prepared for micropaleontological study. Careful examination of these thin sections re-
vealed the presence of different groups of microfossils within a fine-grained matrix. This microfossil assemblage is characteristic 
of the Upper Jurassic, specifically the late Tithonian, with an approximate age of 145 to 147 million years, which establishes this 
period as the age of the ichthyosaur.
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Resumen no técnico 

El descubrimiento de un esqueleto parcialmente articulado de un ictiosaurio en el occidente de Cuba, embebido en una roca caliza fos-
ilífera, requirió la identificación precisa de su edad. Esto es importante porque estos reptiles marinos existieron durante un amplio intervalo 
de tiempo, desde el Triásico hasta el Cretácico, entre 230 y 90 millones de años. Para cumplir con esta tarea, se recolectaron diez muestras 
de la roca fosilífera y se prepararon secciones delgadas para su estudio micropaleontológico. El examen cuidadoso de estas secciones reveló la 
presencia de distintos grupos de microfósiles dentro de una matriz de grano fino. Este conjunto de microfósiles es característico del Jurásico 
Superior, específicamente del Titoniense tardío, con una antigüedad aproximada de entre 145 y 147 millones de años, lo que permite esta-
blecer esta edad para el ictiosaurio.

1. Introduction

The fossil-bearing rocks containing Meso-
zoic vertebrates in Cuba have been reported 
from various stratigraphic sections in the Gua-
niguanico Mountains, which have been dated 
as Oxfordian and Tithonian in age. Most of 
these fossil specimens are isolated elements, 
while associated bones and partial skeletons 
are rare and correspond with small partial car-
casses (fish, pterosaur and turtle), fragmentary 
skull, and isolated sets of bones (fish, dino-
saur, pterosaur and marine reptiles) (Furrazo-
la-Bermúdez et al., 1964; Iturralde-Vinent and 
Norell, 1996; Gasparini and Iturralde-Vinent, 
2006; Iturralde-Vinent and Ceballos-Izquierdo, 
2015). 

In the Guaniguanico Mountains, ichthyo-
saurian fossils are known from the Oxfordian 
(Fernández and Iturralde-Vinent, 2000; Gaspa-
rini and Iturralde-Vinent, 2006), while Titho-
nian strata are generally poor in vertebrate 
remains. Recently, Iturralde-Vinent et al. (2026) 
reported the discovery of a partial Tithonian 
ichthyosaur skeleton, filling this gap. This fin-
ding suggests that Tithonian strata could be a 
significant source of fossil marine reptiles yet 
to be systematically collected and identified 
(Iturralde-Vinent and Ceballos, 2015).

2. Geological Setting

Here we describe the microfossils found in 
samples recovered from the ichthyosaur-bea-
ring slab, located inside the “Cueva del Ictiosau-
rio” at the Viñales municipality, Pinar del Río 
province, Cuba (Figure 1).  The access to the 
cave is a dirty trail heading NW from Viñales 

to Moncada road, after the intersection with 
Mural de la Prehistoria and before Canopi sta-
tion, at coordinates 22o36’31’’ N–83o45’44’’ W. 

The ichthyosaur-bearing site is located within 
a stratigraphic section identified as belonging 
to the Upper Jurassic through the Cretaceous 
of the Los Organos sequence of the Guanigua-
nico tectonic unit (Figure 2, Iturralde-Vinent et 
al. 2026). This section includes the Tithonian El 
Americano, Berriasian Tumbadero and Berria-
sian-Valanginian Tumbitas members of the 
Guasasa Formation, overlain by the late Valan-
ginian–early Turonian Pons Formation (Pszc-
zółkowski and Myczyński, 2010).

The El Americano Member comprises 
well-bedded, dark-gray to black limestones, 
up to 45 m thick. The Saccocoma-Didemnidae 
microfacies is characteristic of the limestones 

Figure 1. Location map of “Cueva del Ictiosaurio” at El 
Cuajaní, WSW from the Viñales town.
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of the lower part of this member, while bio-
micrites with calpionellids and radiolarians 
occur in its upper part. The Tumbadero 
Member consists of well-bedded, often lami-
nated, radiolarian biomicrites and calciluti-
tes with thin black chert intercalations. The 
thickness of this unit ranges from 20 to 50 m. 
The Tumbitas Member consists of thick-bed-
ded, light-gray calpionellid, calpionellid-ra-
diolarian and nannoconid biomicrites with 
rare thin intercalations of dark-gray or red-
dish limestones. The thickness of these depo-
sits is about 40 m, but in some sections attains 
80 m. The Lower Tithonian Saccocoma-Di-
demnidae biocalcisiltites of the El Americano 
Member accumulated in a deep (outer neri-
tic) environment. The Upper Tithonian bio-
micrites of this member were deposited in 
an outer neritic to bathyal environment. The 
radiolarian and/or calpionellid biomicrites of 
the Tumbadero and Tumbitas members are 
bathyal deposits and were laid down above 
the aragonite compensation depth. Above the 
Guasasa Formation rest the ?Upper Valangi-
nian–Turonian Pons Formation. It consists of 
gray to black micritic limestones interbedded 

with lenticular, nodular and normal beds of 
black cherts. The amount of chert intercala-
tions is variable vertically and laterally. The 
nannofossil-radiolarian limestones and radiola-
rian cherts are common, although other micro-
facies types are also present in this deep bath-
yal pelagic section. The thickness of the Pons 
Formation is 120 to 150 m. In some sections 
the Pons Formation has been partially eroded 
(Pszczółkowski and Myczyński, 2010), probably 
due to the K-Pg event (Tada et al., 2003).

The partially articulated ichthyosaurian 
skeleton is embedded in a slab, about 30 cm 
thick, composed of dark grey color laminated 
biomicrite with micro ripples, which belongs 
to the Tithonian El Americano Member of 
the Guasasa Formation. The age of this bed is 
based on the microfossil assemblages identi-
fied from several samples recovered from the 
slab, which contain Chitinoidellidae, Sacco-
coma; nannofossils; and several microbial fila-
ments interpreted as bacteria.

2.1. Microfossils

Chitinoidellidae (Figure 3). In general, the 
state of preservation of the chitinoidellids is 
poor, as sometimes they are represented by 
casts (the original shell is missing). The taxa 
include Bermudeziella cf. B. bermudezi (Furra-
zola-Bermúdez, 1965), Bermudeziella cf. cubensis 
(Furrazola-Bermúdez, 1965), Furrazolaia cristo-
balensis (Furrazola-Bermúdez, 1965), Bonetilla 
sp.; and a specimen identified as B. cf. bermu-
dezi (Furrazola-Bermúdez, 1965).

Saccocoma (Figure 4) occurs as incomplete 
segments. The best-preserved specimens 
are characteristic of the Tithonian, both in 
Europe (microfacies with Saccocoma, Borza, 
1969, his table XIV- XVI) and in Cuba (Furra-
zola-Bermúdez, 1965, his plate 4, fig. 4). Sac-
cocoma were dated according to ammonite 
zones by Benzaggagh et al. (2015). 

In the samples also occur Colomisphaera ex 
gr. lapidosa-sublapidosa; nannofossils (Nannoco-
nus cf. infans and Nannoconus sp.); and several 
microbial filaments interpreted as bacteria.

Figure 2. Stratigraphic position of the El Cuajaní area 
and surroundings, adapted from Pszczółkowski and Myc-
zyński (2010) and Iturralde-Vinent and Pszczółkowski 
(2021). Chronostratigraphy follows IUGS Chronostratigra-
phic Chart (2024). The arrow indicates the stratigraphic 
position of the ichthyosaur-bearing slab.
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2.2. Age

The chitinoidellids identified belongs to the 
lower Upper Tithonian Bonetilla boneti (or 
Boneti) Subzone (Figure 5), the upper part of the 
Chitinoidella Zone of Pszczółkowski and Myc-
zyński (2010). This zone temporarily(?) is named 
“Chitinoidellids” (Benzaggagh, 2021). The pre-
sence of F. cristobalensis suggests the upper inter-
val of the Boneti Subzone, since Kreisel & Furra-
zola-Bermúdez (1971) placed this taxon in the 
highest part of the Middle Tithonian, directly 
below the Crassicollaria Zone. The Saccocoma 
belong to zones Sc6 and Sc7 (Figure 5), in agree-
ment with the age of the chitinoidellids. 

In the stratigraphic sequence of Los Orga-
nos mountains, the Boneti Subzone is corre-
lated with the highest part of the Paralyto-
hoplites caribeanus Zone and the lower part 

Figure 3. Chitinoidellidae: A – Bermudeziella cf. cubensis 
(Furrazola-Bermúdez); B – Furrazolaia cristobalensis (Furra-
zola-Bermúdez); C – Bermudeziella cf. bermudezi (Furrazo-
la-Bermúdez); D – Bonetilla sp.

Figure 4. Saccocomid skeletal elements (according to 
scheme published by Benzaggagh et al. (2015): A – 2Ax.brd.
br/rd.ax.tp; B – 2Ax.brd.br/shr.ax.tp, AG sec.; C – 2Ax.brd.
br/rd.ax.tp; D – 2Ax.brd.br/trg.cvt/ax.tp, DASL sec.; E – 2Ax.
brd.br/elg.ax.tp, tp. cut; F – 2Ax.brd.br/psd-rtg.ax.tp, H. 
sec.; G – 2Ax.brd.br/elg.ax.tp, AG sec.; H – elg.ml.Tt/tn.flt.
crw, AG sec.; I – elg.ml.Tt/tn.flt.crw, TB sec. Nannofossils. 

of the Durangites, Salinites and Proniceras 
Zone, corresponding to the upper part of the 
Upper Tithonian El Americano Member (Pszc-
zółkowski and Myczyński, 2010, their fig. 2). 

3. Depositional Environment

The ichthyosaur-bearing strata belong to 
the facies identified as “pelagic biomicrites 
with occasional intercalations of calcarenites” 
by Pszczółkowski and Myczyński (2010, their 
fig. 16). In their model, the transition from the 
Saccocoma-Didemnidae facies to the pelagic 
biomicrites took place in the lowest interval of 
the Upper Tithonian. This pelagic bathyal envi-
ronment was above the Aragonite Compensa-
tion Depth, as confirmed by the occurrence 
of micro ripples in the dark-gray laminated 
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limestone, which also suggests marine currents 
flow within the slope or bottom of the basin. 
The dark gray color of the rock and the frequent 
presence of bacteria in the deposit suggest that 
the sea bottom was (temporarily?) under partia-
lly restricted conditions. 

4. Conclusions

The age of the ichthyosaur-bearing limes-
tone slab of the El Americano Member of the 
Guasasa Formation corresponds to the upper 
part of the Upper Tithonian, deposited in a 
pelagic bathyal environment above the Arago-
nite Compensation Depth.
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