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INTRODUCTION

RESULTS

The valleys of Manzanares and Jarama rivers are located within the Tagus Trench, in the center of the Madrid Basin, and
preserve one of the largest concentrations of Pleistocene sites in Europe. Plenty of lithic industry and faunal remains have been
discovered since 1862 [1], and these discoveries have contributed to reconstructing the fauna and environment typical of the
Pleistocene age. The Manzanares terraces have an asymmetrical distribution along the right bank, unlike the Jarama terraces,
where the majority are situated on the left margin. A total of thirteen terraces have been identified: +4-5 m, +8 m, +10 m, +12-15
m, +18-20 m, +25-30 m, +35-40 m, +44-46 m, +52-54 m, +60 m, +68-72 m +80-85 and +95 m. The formation of the terraces is
mainly due to climatic fluctuations and tectonic movements [2]. Although exist two types of terraces: the stepped ones and the
complex ones. The complexity is due to the synsedimentary subsidence processes that the valley undergoes, defined as the
dissolution of the underlying karst of Miocene gypsum. These processes have affected the T+12-15 and T+18-20 terraces,
represented with an alluvial deposits thickening, which can reach several tens of meters [2]. These terraces are known as the
Complex Terrace of Butarque (CTB), which present a geological composition of mud, sand, to a lesser extent, gravel, and also
isolates nodules of flint no larger than 10 or 12 cm in axis.

Both Oxígeno and Santa Elena sites have a fauna of big size mammals, with a faunistic association typical of the Middle
Pleistocene, above all, species like Bos cf. primigenius, Elephas antiquus, Megaloceros matritensis, and Stephanorhinus
hemitoechus. This classified fauna was typical of template climates, with not very cold temperatures and open environments as a
steppe. However, there were also some closed zones as the forest type. Along with the 445 bone elements of the Oxígeno site, the
principal species (Graph 1) are Elephas sp. (24,71%), Bos cf. primigenius (12,58%), Equus caballus (11,23%), and Bos/Bison sp.
(11,01%). The elements of Elephas sp. are cranial rests with a poor state of conservation, so Bos cf. primigenius and Equus caballus
are the best-conservated elements represented by dentition and the most abundant taxon (NISP).
In the Santa Elena case (Graph 2), the species of Bos/Bison sp. (25,38%) and Elephas sp. (23,84%) have the most abundant fossils
out of the 130 pieces in total, due to the number of fragments of antlers and tusks. But taking into consideration the number of
molars and premolars, the most abundant taxon (NISP) is Equus caballus.
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The chronological information has been settled as Middle Pleistocene, regrettably has not been concretely defined between
MIS7 or MIS6 (late Middle Pleistocene or beginning of the Upper Pleistocene). Even though at some points of the CTB have
obtained some numerical dating: Stormwater Pond of Butarque (SPB) with a minimal dating of 125 kyr by Thermoluminescence
(TL); Estragales with 107 ±39/-22 kyr and 122 ±16 kyr by TL; EDAR Culebro with 120,541 ±6,851 kyr by Optically Stimulated
Luminescence (OSL) and with 133 ±28 kyr and 105 ±10 kyr by Amino Acid Racemization (AAR); Arriaga with 133 kyr by TL; Arriaga
IIa by micromammals association, Microtus brecciensis aims to the last quarter of Middle Pleistocene, while the Microtus cabrerae
revision dates from Upper Pleistocene, without discarding late Middle Pleistocene.
This poster focuses on the taphonomic results applied to the faunal remains of Oxigeno and Santa Elena sites. Both are located
to the T+18-20 as part of the Complex Terrace of Butarque. For this reason, the bone elements generally show a poor state of
conservation.

MATERIALS AND METHODS
The lithic series of Oxígeno amounts to 9.440 pieces, while in Santa Elena has collected 2.556 pieces. The collection is stored in
the installations of the National Archaeological Museum of Madrid (MAN), although fairly unpublished [3], have been described as
Large Flake Acheulean on flint, and possible Middle Paleolithic industries [4].
Oxígeno disposes of handaxes (lanceolate-micoquian types by soft hammer), cleavers (Trixer's 0, I, II, and V with symmetrical
silhouettes by hard hammer), and trihedral (made on flake). While Santa Elena disposes of handaxes (lanceolate-micoquian types),
Levallois core, trihedral (with slender silhouettes) , and cleavers (Konweba flake, Levallois and Trixie's V on flake). The majority
were made on flint and some of them on quartzite.
The presence of handaxes with broad bilateral and bifacial configuration, which occasionally show retouch and edges
conformed with soft hammer, and among which amygdaloidal silhouettes predominate, is outstanding both in Oxígeno (4%) and in
Santa Elena (6%). Trihedral and cleavers are also present in both series. Retouched elements are more common in Oxígeno (13%)
than in Santa Elena (8%), with scrapers the best represented (37% of the retouched pieces of Oxígeno and 24% of Santa Elena).
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Graph 1. Percentages of the species of Oxígeno with the
highest number of bone elements, without taking into
account the percentage (33,70%) of the indeterminate
elements.
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Graph 2 Percentages of the species of Santa Elena with
the highest number of bone elements, without taking into
account the percentage (30%) of the indeterminate
elements.

The taphonomic study has resulted in the identification of some similar processes in both sites: weathering, abrasion, rounding,
concretion, trampling, manganese oxide patches, biochemical alterations, vegetation vermiculation, marks associated with insects,
fracturing, and fragmentation. The collection of Oxigeno shows a further deterioration since the highest taphonomic identifications
are abrasion, rounding, and concretions. Those processes indicate that the principal alterations could be related to a fluvial
transport from the Manzanares river. Santa Elena shows a relatively better state of conservation, overstrained with almost the
absence of abrasion or rounding, but it predominates manganese oxide patches and fragmentation.
The general anatomical structure is practically intact, and predominate the post-cranial bones (metapods, vertebrae, humerus,
astragalus, calcaneus, scapulae, femurs, radios, etc.), over the cranial (dentition, maxillary-mandibular fragments, tusks, antlers,
etc.). Furthermore, the state of conservation is better on the post-cranial bones in contradistinction to the cranial ones since no
cranial bone is preserved with its completely anatomical element.
Even though the presence of lithic industry probably indicates human activity in the area, only in one element bone of the
Oxigeno and Santa Elena collection has been identified some dismemberment cut marks. The marks are distributed in the distal
condyle of a fragmented left humerus of Bos cf. primigenius from the Santa Elena collection. Nevertheless, any cut mark has not
been determined in the Oxígeno site. However, it can not be assumed that there was no human activity due to the degree
alteration of the cortical superficies.
Additionally, despite carnivore remains not being identified among the fossil elements, several tooth marks of that group have
been recorded: small pits and scores on an indeterminate long bone of Oxígeno, pit marks on radius fragment of Megaloceros sp.
of Santa Elena and furrowing on the left humerus of Bos cf. primigenius of Santa Elena.
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On the other hand, the faunal remains of Oxígeno groups 445 elements, those correspond to the species of Bison priscus,
Bos cf. primigenius, Bos/Bison sp., Cervus elaphus, Equus caballus, Equus hydruntinus, Equus sp., Elephas antiquus, Elephas sp.,
Mammuthus sp., Megaloceros matritensis, and Stephanorhinus sp. While the bones of Santa Elena amount to 130 elements,
determined as Bos cf. primigenius, Bos/Bison sp., Capra/Ovis sp., Cervus sp., Equus caballus, Equus sp., Elephas antiquus,
Mammuthus sp., Megaloceros sp., Stephanorhinus hemitoechus, and Stephanorhinus sp.
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In the first place, the quartzite lithic industry, and some of them made on flint, was introduced to the Manzanares valley,
probably from other zones just like the Jarama valley, in the case of the quartzite, and from Miocene outcrops from the interfluvial
Manzanares-Jarama, in the case of the flint.
Secondly, the fossil collection is composed of isolated pieces, because bones have not been preserved with anatomical
connections, which means the accumulations did not follow a pattern of massive death. It may be that the bones have undergone
physical transport (through the Manzanares River) or biological (due to human-carnivorous activity). This theory could work at the
Oxígeno site, because of the amount of abrasion, concretions, rounding, notwithstanding, the taphonomic analysis at Santa Elena
showed the absence or little development of physical transport, thanks to the bones with no abrasion or process of rounding.
Moreover, the geological complexity of the terraces directly affects the accumulation by the process of natural dismantling.
In the last place, the presence of cut marks and tooth marks is minimum, but it is true that if the cortical bone alteration were
fewer, the number of cut and tooth marks would ascend. The tooth marks at Oxígeno represent 1% of the 445 total elements,
while the percentage amounts to 5% of 130 pieces at Santa Elena. The cut marks have only been identified on Santa Elena and
represent about 0,80% of the 130 recovered bones.
In conclusion, the principal taphonomic characteristics were originated due to geomorphology, type of sediment, soil properties
(like humidity), and environmental properties, from the post-mortem moment until the burial. However, the presence of marks
associated with humans and carnivorous increases makes it even more complicated to interpret the origin of the accumulation of
these faunal assemblages associated with Acheulean industries.
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The Pleistocene and actual area of Oxigeno and Santa Elena sites is an alluvial system type. This feature has directly influenced
the taphonomic processes over the bone elements. In addition, there is evidence of lithic industry, which means there was human
activity in that area and the possible identification of cut marks. Moreover, even though no carnivore bones have been found, it is
predominant to consider the possibility of finding tooth marks associated with carnivores.
Therefore, an exhaustive analysis has been applied on the cortical surface of the bones to identify which environmental,
biological, or anthropic agents have affected the bones [5;6;7;8;9]. Lastly, a hypothesis has been formulated to debate which
method originated the formation and accumulation of the sites [10]. This argument is based on the type of marks found, the
material used to create the lithic industry, the predominant taphonomic processes among the collection, etc.
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