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The Teruel Basin is an about one hundred kIn long structure oriented NNE-SSW.

Its origin has been related with the occidental mediterranean rifting. The general

structure is a half-graben, with the main faults located in the eastern border. The

basin is filled with Neogene sediments ranging from lower Miocene to late

Pliocene.

The Teruel region is a classical area for mammal paleontology. Docwnentation of

fossil bones dates back to as early as 17J6, and continues up to the present day.

Important progress was made from the nineteenfourties onwards, when the

Spanish paleontologists Crusafont, Truyols and Villalta started to explore the

region systematically for macromammals. From the sixties onwards, many new,

particularly micromammal localities became known, when Adrover started Ws

extensive prospections. Various important works by Spanish, French and Dutch

paleontologists have seen the light dUring the last forry years.

During the nineties, paleontologic research took various new directions. A shift

towards taphonomy and paleoenvironmental reconstructions has characterized

the work on the macromammals. For instance Alcala (1994) combines detailed

taphonomic analyses with paleoecological studies of body-size distribution and

ecological diversity spectra. The number of micromammal localities was

considerably increased by renewed intensive sampling, and fossiliferous sections

were sampled paleomagnetically (Krijgsman et al., 1996; Opdyke et al., 1997; van

Dam, 1997, Garces et al., in press), yielding the temporal framework for
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paleoecologic, paleoclimatologic, and faunal dynamics studies (e.g. van Dam and

Weltje, in press).

The Teruel Basin is characterized by both the numerous Neogene fossil localities

and the existence of continuous series with faunas of different ages in the same
outcrop. In addition, there are localities of ages which are scarce in the

Mediterranean area (i.e. lower TuroHan or early Pliocene) or fossil sites which

have been selected as a reference for Mammal Neogene units (Mein, 1990; Bruijn,

et ai, 1992): Masia del Barbo (unit MN 10), Los Mansuetos (unit MN 12), and El

Arquillo (unit MN 13).

Two stages of the continental Mediterranean area has been also defined in the

Teruel Basin:

* The Turolian, proposed by Crusafont in 1965 and described by Marks (1971).

Los Mansuetos section is the stratotype. This age, belonging to the Upper Miocene,

includes the most classical fossil sites from the Teruel city area: Los Aguanaces,

Puente Minero, Vivero de Pinos, Valdecebro 4 (lower TuroHan); Los Aljezares,

Masada del Valle 2 to 5, Barranco de las Calaveras, Cerro de la Garita, Las Pedrizas,

Los Mansuetos, Valdecebro 5, Cueva de las Tres Puertas (middle TuroHan); Masada

del Valle 6 and 7, Bunker de Valdecebro, Valdecebro 0, I, and 3, Milagros, El

Arquillo (called also Valdecebro 2 and La Fontana), Las Casiones, Tramacastiel,
Cubla (upper Turolian).

* The Alfambrian -before called Ruscinian- includes the lower Pliocene
continental interval (Mein et aJ., 1990; Moissenet er al., 1990). The Alfambrian

stratotype is composed by several sections: Las Lomas de Casares, La Gloria, Villalba

Alta and Escorihuela. The most important Alfambrian localities are: Celadas

(several levels), Lomas de Casares 2 to 4, Peralejos e, La Gloria 4, Orrios I, Villalba

Alta Rio I, La Calera (A1dehuela), La luderla, Plaza de Toros (lower Alfambrlan);

Villalba Alta Rio 2, Villalba Alta I, 3, 4 and 5, Lomas de Casares I, La Gloria 2 and 3,

El Arquillo 3, Orrios 3, 4 and 7, Teruel Cementerio, Poblado Iberica (upper
Alfambrian) .

During the excursion three classical localities will be visited: Barranco de las

Calaveras (Concud), Los Mansuetos and Masia del Barbo.
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Stop 1. Barranco de las Calaveras (Concud). This outcrqp is located

2.5 km NNE from the village of Concud, in the vicinHies of the town of

Teruel.

The Barranco de las Calaveras is perhaps the most classic Spanish fossil locality.

The fossils found here were cited in the literature since 18
th

century as a matter

of discussion dealing with the existence of giants (see Alcala, 1997). This locality

was cited by Georges Cuvier and was excavated by Smith Woodward, among other

famous paleontologists. Included in the Catalogue of Endangered Fossil Sites (Lane

and Bruton, 1998), the Gobierno de Arag6n, the Fundaci6n Conjunto Paleonto16gico

de Teruel and the Museo Nacional de Ciencias Naturales are studying the protection

and the management of this site.

The Barranco de las Calaveras is a small valley incised in limestone beds capping

red mudstones. The section observed in the area comprises, from bottom to top, the

following sedimentary deposits:

- Red alluvial facies. This facies consist mainly of dark reddish sandy mudstone

with intercalated gravel-fill channels. Thickness of these deposits reaches up to

4.90 m in the section. The mudstone includes limestone and sandstone pebbles that

occur whether scattered in the mudstone or as diffuse gravel beds. More defmite

coarser-grained gravel-fill channels reach a few metres in width. This facies

association correspond to the deposition of small alluvial fans sourced by adjacent

Mesozoic reliefs.

- Hydromorphic paleosols. This facies comprises sandy mudstone with sparse

pebbles, characterized in outcrop by an intense yellow colour. The mudstone

grades transitionally from the underlying red facies. Maximum thickness of this

horizon is 1.80 m. Most typical features observed are calcareous cementations,

nodules and rhizoliths, the latter being especially well developed in some greenish

sandy clay beds. All these features are characteristic of hydromorphic paleosols

that developed in periods of phreatic level rise coincident with the stabilization

and further wetting of the alluvial facies. This represents a transitional stage

from subaerial facies into shallow lake environments.

The bone remains found in the Barranco de las Calaveras are located in this

horizon although they can be also found within the uppennost red mudstone beds.

- Lacustrine carbonates. White carbonates form the indurated cornices that

surround the Barranco de las Calaveras. The carbonates comprise several
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lithofacies types: bioclastic limestones, calcareous tufa, and gastropod-rich marls.

All these facies occur as irregularly shaped beds, a feature that together with the

composition of the carbonates characterize ·very shallow lacustrine environments

subjected to fluctuation of lake level. This is also su·pported by the common vertical

prismatic structure displayed by some carbonate beds which indicates the effect of

root penetration in periods of relative lake level drop.

In addition to the Barranco site, the fossils from 'Concud' were recovered also in

the Cerro de la Garita, situated near the Barranco. The mammal association

characterizes the Turolian (concretely its middle part, MN 12). The micromamrnals

detennine the Parapodemus barbarae Zone of van de Weerd (1976) and the Zone L

of van Dam (1997). The Zone L is defined as Parapodemus barbarae-Stepbanomys

ramb1ensis interval zone, from the entry of Parapodemus barbarae to the entry of

Stephanomys ramblensis. The macromarrunal assemblage is characterized for the

abundance o{fossil remains and for the diversity of the species recorded: 1 canid,

1 ursid, 3 mustelids, 3 hyaenids, 3 felids, 1 suid, 1 giraffid, 5 bovids, 1 cervid, 1

equid, 2 rhinocerotids and 4 proboscideans. Concud site constitute the type locality

of the Canis cipio, Hispanodorcas rorrubiae and Hipparion concudense.

The manunallist of the Cerro de la Garita site (more complete that the Barranco

faunal association) is: Galerix sp., Talpa sp., Parapodemus barbarae, Occitanomys

sp. A, Ruscinomys schaubilCricetodontini indet.} Eliomys troci, Spermophilinus

turoliensis, Dipoides problemaricus, Prolagus sp., Canis cipio, Indarctos atricus,

Simocyon primigenius, Martes basilii, Sivaonyx lluecai, Plioviverrops guerini,

lctitherium aff. 1. pannonicum, Lycyaena chaeretis, Metailurus major,

Paramachairodus orientalis, Machairodus sp., Microstonyx major, Birgerbohlinia

schaubi, Tragoponax gaudryi, Palaeoryx pallasi, Protoryx carolinae, Gazella

deperdita, Hispanodorcas torrubiae, Turiacemas concudensis, Hipparion

concudense, Aceratherium incisivum, Lartetotherium schleiermacheri,

Deinotberium giganreum, Terralophodon !ongirostris, ct. Anancus arvernensis,

Zygolophodon turicensis.

The ages of the Concud localities have been proposed by van Dam (1997) as 7.1

Ma for Barranco de las Calaveras and 6.8 Ma for Cerro de la Garita. These ages are

based on linear extrapolation. of the Occitanomys-based size score, the

stratigraphic distance between the two sites, and the assumption that the

sedimentation rate is unifonn and equal to that of the Tortajada section.
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Stop 2. Los Mansuetos. Outcrop situated 1 km NE from Teruel.
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This locality is situated in the southern parr of the Los Mansuetos relief, about 1

km east of the town of Terne!. In this location, the Nedgene sedimentary

succession exceeds 120 m in thickness. Mammal remains ·can be found at two

separate levels (LM2 and LM sites) in the section.

The deposits in which the mammal remains are found consist of organic-rich,

greyish to black inarlstone beds that alternate with gastropod-rich light grey

marlstones and carbonates. Gypsum deposits showing either laminated or massive

structure are observed in this part of the section. The facies association can be

interpreted as typical of a shallow lake environment in which development of

marshes alternated with episodes of relatively higher lake level, usually of

freshweter nature. However, periods in which the salinity of lake water was

moderately increased are recorded by the gypsum deposits recognized in the

section.

With regard to the faunas collected in the area, Los Mansuetos site has yielded

the following faunal association that constitutes one of the most representative of

the TuroHan stage: Galerix sp., Erinaceinae indet., Desmanella crusafonti, Talpa sp.,

Archaeodesmana sp., Archaeodesmana turolense, Paene1imnoecus repenningi,

Prolagus crusafonti, Alilepus turolensis, Parapodemus barbarae, Occitanomys sp.

A, Ruscinomys schaubi/Cricetodontini indet., Biomys cruci, Spermophilinus

turoliensis, Dipoides problematieus, Prolagus sp., Canis eipio, Baranogale adroveri,

Sivaonyx llueeai, Plioviverrops guerini, Thalassietis hipparionum, Thalassietis sp.,

Lyeyaena ehaererls, Aderoeuta eximia, Metailurus parvulus, Maehairodus sp.,

Tragoportax gaudryi, Gazella deperdita, Hispanodoreas torrubiae, aff. Turiaeemas

eoneudensis, Hipparion eoneudense Hipparion cf. primigenium, Aeeratherium

ineisivum, Tetralophodon longirostris.

Vertebrate fossils from Los Mansuetos have been cited since 1898. The main

fossil locality of this area was found in 1954 and have supplied a middle TuroHan,

Parapodemus barbarae Zone of van de Weerd (1976), and Zone L of van Dam (1997)

mammal assemblage. The age of Los Mansuetos have been estimated, according the

evolutionary stages of Oeeitanomys adroveri, as 6.9 Ma old.
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Stop 3.

Alfambra,

Masia del Barbo. Railway outcrop near

about 3 km north of the town of Teruel.

the road Teruel-

The Masia del Barbo locality is the reference locality from the unit MN 10 (upper

Vallesian, continental Mediterranean stratigraphy). Two fossil localities have

been found, both in 1957; the most important is Masia del Barbo 2 (with two

different levels: 2A, micromammal site, and 2B, with both micro and

macromammals).

The Neogene sedimentary succession in this location reaches up to 100 m in

thickness and overlies unconformably Jurassic carbonate rocks.

The lower part of the section in Masia del Barbo consists of red sandy mudstone

with interbedded nodular carbonate. The middle part comprises mainly calcareous

paleosols that interfinger laterally reddish-brown mud'stones; the paleosols are

overlain by light to dark grey marlstone and associated carbonate-fill channels.

The mammal sites Masia del Barbo 2A and 2B are found in this facies association

that is interpreted as accumulated in marginal marshes close to distal alluvial fan

facies and/or floodplains. The rest of the section is formed of tabular nodular

carbonate beds containing freshwater gastropods representative of the expansion

of a shaliow lake system.

Up in the hill, the Neogene succession shows massive gypsiferous beds and

mudstones that can be correlated with the middle Turolian deposits extended in

neighbouring areas of the basin.

Micrornammals (murids) from Masia del Barbo 2B are the reference of the

biozone 1 from van de Weerd (1976): Progonomys hispanicus Zone. The faunal

association is included in the Zone J. Subzone J2 of van Dam (1997). The Subzone J2

(middle part of the upper Vallesian, corresponding to a middle MN 10 age) is

defined as Huerze1erimys minor-Parapodemus lugdunensis interval zone, from the

entry of Huerzelerimys minor to the entry of Parapodemus lugdunensis. The

macromanunal record is scarce as a consequence of the few excavations carried

out due to the inaccesibility .of the fossiliferous level. However, is known the

abundance of rhinocerotids (with two species represented) and the presence of a

big-sized giraffid. The complete faunal list is composed by: Galerix sp., Erinaceinae

indet., Miosorex sp.t Crusafontina sp. A, Paenelimnoecus sp., Vespertilionidae

indet., Prolagus crusafonti, Progonomys hispanicus, Progonomys catbalai,

Hispanomys aff. peralensis, Hispanomys peralensis, Eumyarion sp., Tempestia

hartenbergeri. Muscardinus hispanicus. Eliomys truci. Heteroxerus cf. grivensis.
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Chalicomys jaegeri, Prolagus crusafonti, Adcrocuta eximia, Microsronyx major,

Decennatherium pachecoi, Bovidae indet., Hipparion primigenium, Aceratherium

incisivum, Larterorherium schleiermacheri, Proboscide,a indet.

The ages of the localities of Masia del Barbo 2A and 2B have been estimated by

magnetic polarity patterns and correlation with the Masada Ruea section. The

results yields ages of 9.37 and 9.25 Ma for MB2A and MB2B, respectively.
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