The Early to Middle Pleistocene Atapuerca caves and their Vertebrates

ICAZ Meeting 2006, México City

Gloria Cuenca-Bescós & Juan Rofes

Grupo Aragosaurus (http://aragosaurus.com/ ). Área & Museo de Paleontología. Departamento de Ciencias de la Tierra, Facultad de Ciencias, Universidad de Zaragoza. 50009 Zaragoza, Spain. cuencag@unizar.es, jrofes@unizar.es
ORAL PAPER OUTLINE





This paper and accompanying slides are licensed with a Creative Commons: Attribution-Noncommercial license. Attribution: Gloria Cuenca- Bescós, Juan Rofes
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The localities of the Sierra de Atapuerca (Atapuerca hill) are internationally renowned for their amazing Early to Middle Pleistocene hominine and other vertebrate fossil records, as well as for their remarkable lithic tool complexes.

The main goal of this communication is to show the general distribution of the mammalian faunas in the Atapuerca locations after the research carried out by our team during the last decade, and to introduce the newly defined Faunal Units. [CLICK]
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The Sierra de Atapuerca is a small hill dominating the landscape in the Neogene flat territories of Castilla, Spain. It is composed of Late Cretaceous limestone, which is the substrate for the development of a complex karst system during the Late Miocene. The fissures and cavities have a phreatic-vadose origin and are mainly filled up with allochthonous materials associated with archaeo-palaeontological remains. [CLICK]
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The Sierra is placed in the Bureba corridor, between the Cantabric and Demanda highlands, near the modern city of Burgos. Its strategic location in a geographical passage connecting the Ebro and Duero basins has contributed this small hill being a meeting place and crossroads since immemorial times. 

The caves and galleries of Atapuerca contain Pleistocene sediments dated between 1.5 My and 200 ky. An old railway (currently disused) cut through the Sierra, exposing cave deposits on both sides of the resulting cutting. There are 3 main sites (ancient caves in fact) in the railway cutting or “Trinchera del Ferrocarril”: [CLICK] Sima del Elefante, [CLICK] Gran Dolina, and [CLICK] Galeria.

The Sierra also has some active caves, such as the Cueva Mayor and Cueva del Silo. [CLICK] The Sima de los Huesos site is placed in the Cueva Mayor complex.

Given the richness, completeness, and antiquity of their fossil and archaeological contents, the Atapuerca caves represent one of the best Pleistocene sequences in the world. Being faunal remains the focus of this paper; let’s take in account the main factors of bone accumulation. [CLICK]
SLIDE 4

The large mammal bone accumulations are the result of animal behaviour (Hyenas, bears, lions, and other carnivores) and [CLICK] human behaviour (which by this time is in the midway of animal and cultural), both using the caves as dens, and the latter eventually as campsites. In the stratigraphic sequences of Gran Dolina and Galeria we have found accumulations of even hundreds of large mammal bones in a single occupation floor, like the one in the picture. [CLICK]
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This is a short sample of the macro-mammal remains found at the Atapuerca locations, including Homo antecessor and Homo heidelbergensis. [CLICK]
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The small vertebrate bone accumulations are mainly (if not at all) the result of animal behaviour, in particular bird of prey behaviour. These animals use to regurgitate conglomerates of bone, skin and hair of the small vertebrates they hunt to eat. As a sub-product of their digestion they continuously dropped these egagropiles near the entrance of the Atapuerca caves for thousands of years, [CLICK] generating the enormous accumulations that we recover year after year during the field campaigns. [CLICK]
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To recover the small vertebrates, we have designed a field lab next to the Arlanzon River, which is near the Sierra de Atapuerca, and is one of the responsible of its karstic formations. [CLICK] At the river we have equipment for washing-screening and sampling the tons of sediments brought there from all the Atapuerca locations. [CLICK] In the picture you can see a small mammal sample, with details of two tiny mandibles (shrew and mustelid). [CLICK] 
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This is a biostratigraphic distribution of the large mammals found so far in the Atapuerca sites, and is the result of more than a decade of work. [CLICK]
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This is the same for the small mammals. This biostratigraphic framework has allowed us to define for the first time the Atapuerca Faunal Units (FU). There are 6 Faunal Units distributed all through the Atapuerca locations, with their lower and/or upper limits characterized by the first or last appearance data (FAD and LAD) of different mammalian taxa. In what follows I will do a brief presentation of the main four Pleistocene locations of Atapuerca and the FU defined in each case. [CLICK]
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The Sima del Elefante is a major cave infill, which may correspond to an ancient opening to Cueva Mayor karst system. The section of the Sima del Elefante is 25 m thick, including Early and Middle Pleistocene layers. Nineteen meters outcropped during the construction of the railway cutting. This section has been divided in 21 stratigraphic levels further grouped into 3 sedimentary phases. Phase 1 comprises levels 8 to 14, Phase 2, levels 15 to 19, and Phase 3, levels 20 and 21. Of special relevance are the first two phases of this sequence. The third one is sterile. [CLICK]
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Phase 1 or the Lower Red Unit is extremely rich in faunal remains of birds, reptiles and mammals, and it corresponds to Faunal Unit 1. Fossils in these levels are very well preserved, and some of them were found in anatomical connection. FU 1 is characterized by the FAD and LAD of 3 Allophaiomys species, Castillomys and Asoriculus (the first two rodents and the third a water shrew). The Lower Red Unit of Sima del Elefante has been bio- and magneto-stratigraphically dated between 1.1 and 1.5 My, being the oldest layers found so far in Atapuerca. In this unit we have also found lithic tools, technologically assigned to Mode 1, and large herbivore bones with cutmarks on them, both indicating a human agent for, at least part, of the large mammal bone accumulations.

Phase 2 or the Upper Red Unit is not so rich in faunal remains if compared to the previous one. The small mammal association and stone tools recovered, especially in level 19, support a terminal Middle Pleistocene age for this Phase, which corresponds to Faunal Unit 6. This FU is characterized by the FAD of Homo heidelbergensis, Ursus deningeri (bear), Stephanorhinus hemitoechus (rhino), and Arvicola cantianus (rodent). [CLICK]
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Gran Dolina site comprises 19 m of cave sediments, further divided into 11 stratigraphic levels. Nine of these levels (3-11) are very rich in faunal remains and artefacts. The “Aurora stratum” of the level 6 of Gran Dolina has become world famous because it contains Homo antecessor, the oldest hominine remains found so far in Western Europe (more than 100 bones corresponding to 6 individuals). 

Electron spin resonance dating and U-series analysis has demonstrated that the levels 6 to 11 date from between 250 and 850 ky. The lower part of level 8 ranges from 650 to 500 ky, and levels 10-11 are placed between 400 and 300 ka. These results confirm the palaeomagnetic studies: The record of the Matuyama-Brunhes palaeomagnetic boundary at level 7 indicates an age of 780 ky. Level 6, from which Homo antecessor was recovered, underlies level 7 and is consequently older than 780 ky. Biostratigraphy confirms an Early Pleistocene age for levels 3 to 6. [CLICK]
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In terms of Faunal Units, we have 5 defined in Gran Dolina:

- Faunal Unit 2, is represented by levels 3-4, and characterized by the FAD of the rodents Iberomys huescarensis, Allocricetus and the Hyena Crocuta.

- Faunal Unit 3, is represented by levels 5-6a, and characterized by the FAD of the suid Sus scrofa and the sabertooth felid Homotherium.

- Faunal Unit 4, is represented by level 6b, and characterized by the FAD and LAD of Homo antecessor.

- Faunal Unit 5, is represented by levels 7-8a, and characterized by the FAD of the rodent Microtus ratticepoides, and the LAD of the shrew Beremendia and the arvicoline rodent Mimomys savini.

- Faunal Unit 6, is represented by levels 8b-11, and characterized by the same FAD defined for Sima del Elefante. [CLICK]
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Some examples of the large and small mammals found in the successive Gran Dolina levels and Faunal Units, including Homo antecessor. [CLICK]
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Galeria complex is another group of cavities that were filled up by sediments containing abundant faunal and archaeological remains. It comprises 3 areas: Trinchera Galeria, Trinchera Norte and Cueva de los Zarpazos. The site has been geologically divided into 5 clastic phases: G-I to G-V, and archaeologically into 12 human occupation floors within G-II and G-III phases. The lower levels represent a more intense human occupation of the cave, yielding many stone tools and large mammal bones with cutmarks. The human utilization of the cave corresponds to short periods of time. A couple of human bones of Homo heidelbergensis were found associated with a Mode 2 handaxe. The chronology of the Galeria deposits ranges between 350 and 200 ky. [CLICK]
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The faunal contents of Galeria levels II and III are included in the Atapuerca Faunal Unit 6. [CLICK]
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The Sima de los Huesos is a cave deposit placed well inside Cueva Mayor Complex (around half a km from the surface entrance). SH site is also world famous because it yielded an extraordinary accumulation of a set of approximately 30 individuals of Homo heidelbergensis from an ancient mud-breccia, together with an assemblage of carnivores, rodents and insectivores. U-series, speleothem and biostratigraphic analyses chronologically place the Sima deposits between 350 and 600 ky. [CLICK]
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The faunal assemblage from Sima de los Huesos is also included in the Atapuerca Faunal Unit 6. Concerning Homo hedelbergensis, we have almost all skeletical parts represented. Even the tiny bones of the middle ear have been successfully recovered. [CLICK]
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Especially interesting is the large accumulation of bear bones of Ursus deningeri, which has allowed us to study this species in great detail. As you may note, SH has yielded remains of carnivores and Homo, but no herbivores were present. There are more than 5000 human bones and less than 30 has carnivore marks on them. Also the conservation of the human bones is clearly different, indicating a long period of deposition. All these traits point to an intentional burial of the individuals during a relatively long time span. [CLICK]
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Besides the evident bio-chronological contribution of these newly defined Faunal Units, the study of the distribution and representation of the different mammalian taxa of Atapuerca has allowed us to elaborate tentative palaeo-environmental reconstructions, like this one (left) of the Early Pleistocene of Atapuerca before 1 Ma, based on the insectivore assemblage of the lower levels of the Sima del Elefante. And this other (right), of the Early to Middle Pleistocene based on the mammalian assemblage of the whole stratigraphic sequence of Gran Dolina. [CLICK]
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All this research, combined with the distribution of pollen and the geological context, makes it possible to design idealized reconstructions of the landscape, like this one of the Early Pleistocene, showing some members of Faunal Unit 4. [CLICK]
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This other one showing elements of Faunal Unit 4 too. [CLICK]
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Or this last one of the Middle Pleistocene, Faunal Unit 6.

This is the environment where our ancestors lived, taking advantage of the natural resources that the Sierra de Atapuerca had to offer. [CLICK]
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They left abundant samples of their activity in the form of lithic tools of Mode 1, 2 and 3, all over the floors they occupied in Sima del Elefante, Gran Dolina and Galeria. Those people were…. [CLICK]
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Homo antecessor, during the Early Pleistocene, who was not only feeding on large mammals, [CLICK] but also on members of its own species, as the clear cutmarks found on human bones demonstrate. [CLICK]
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And also Homo heidelbergensis, during the Middle Pleistocene, [CLICK] who was living, hunting and scavenging in the Sierra de Atapuerca; but also accumulating their dead in the Sima de los Huesos, [CLICK] possibly performing the first ritual burial activity ever recorded in the world. This beautiful handaxe Mode 2 was found with the human association; it was painted with ochre, and was never used. [CLICK]
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And this is all. I leave with this beautiful reconstruction of the Middle Pleistocene in Atapuerca, Faunal Unit 5.  [CLICK] Thank you very much.

