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Social Sciences and Humanities



Achaeology Palaeobiology

Geochronology
and Geology

Laboratories

CENIEH

Social Sciences and Humanities

-Biological and cultural evolution of human lineage
-Bidirectional impact of hominins and environmental 
interaction
-Climate and landscape change
-Conservation and heritage science (Atapuerca
collections)
-Archaeological and paleontological excavations



Dental anthropology

Palaeoneurobiology

Paleophysiology and palaeocology

Quantitative genetics

Taphonomy

Palaeolithic and cognitive archaeology

Geochronology 

Site formations, landscape evolution

Research



Research output
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• Microscopy and microcomputed tomography

• Geology

• Archaeometry

Material characterization



• Microscopy and microcomputed tomography
• Geology
• Archaeometry

Electron microscopy

Optical microscopy

RAMAN microscopy

Laser confocal microscopy

3D digital microscopy-Image analysis-

Multielemental analysis of samples and 

crystallography (XRF, XRD, FTIR, TG/DSC)

Sediment analysis 

Material characterization



Material characterization

• Applications in quality studies of materials in production 
processes and development of new materials:

-Pharmaceuticals

-Graphenes

-Plastics

-New materials

-Prosthetics

-Dentistry

-Engineering



Material science-

Dynamic scans



Case study: 

Dental implants



Porosity = 7,54 % 

Res. = 122,7 µm

Case study:

Foamed plastic piece



Colaboración con Empresas
Contratos de Servicios

Proyectos Científicos de los que el 
laboratorio forma parte

Proyects and collaboration 
networks with private companies

Redes de Colaboración European Joint Programme on Radioactive Waste Management 



Users/collaborators



Geochronology

Relative and absolute dating



Geochronology labs

Uranium series

-MC-ICPMS 

-ICPOES

-Clean room

-U/Th dating of speleothems and other carbonate materials and fossils

-Multielemental analysis of water, sediments, materials, etc. 

Next: Integration of a laser ablation (LA) system with the existing mass 

spectrometers (LA-MC-ICP-MS) for precise analysis of major, trace, and rare 

earth elements (REE) and in different isotopic systems (U-Th, U-Pb, Sr and 

Ca isotopes) for provenance studies, paleomobility studies (Sr) and 

paleodiet studies (Ca) and in-situ U-Pb for > 500 ka old. 



Gamma irradiation area

Physical and Chemical preparation

Geochronology: 

Electro Spin Resonance (ESR)

Q-band and X-band spectrometers

•Dating quartz/enamel

•Dosimetric reconstructions 

of modern and old materials

•Study of the damage and 

effect of radiations



Geochronology labs

Luminescence

-Preparation and Analysis of Samples

-Measuring and Instrument Room - Beta Area

5 RISØ TL/OSL luminescence readers

-Dating of land formations 

and sedimentary 

environments.

-Determination of 

sedimentation rates 

Tectonic activity, tsunamis, 

landscape erosion



Geochronology labs

Paleomagnetism

2 G magnetometer

Magnetic and paramagnetic properties of materials



Geochronology:
Cosmogenic Nuclides

- Landscape erosion: surface exposure dating on quartz-bearing 

rock/sediment (glacial, moraines, flood deposits…) from ~1000 years to ~4 

million years (e.g., glacial moraines, fault scarp, landslides, flood deposits) 

and erosion rates of rock/soils. 

- Burial dating on quartz-bearing deposits (e.g., in caves, fluvial/marine 

terraces) at timescales from ~400,000 years to ~4 million years

-10Be and 26Al

-NEXT: new meteoric 10Be dating and carbonate 36Cl dating,



Geochronology

Relative and absolute dating



Geochronology and geology

Landscape evolution and palaeoclimate



Geochronology: Seismic hazards



• Topographic survey using laser 
scanner

• Photogrammetry
• Aerial mapping- GIS (Geographic 

Information Systems)-
• Generic and high-density 3D 

topography- Handheld laser 
scanning- Geophysics

• Hyperspectral and termal cameras

Digital mapping and 3D analysis



Digital mapping and 3D analysis



Palaeoproteomics 
and ancient DNA

PUSHH MCS-ETN

Shot-gun proteomics



Palaeoproteomics 
and ancient DNA

Grupo Transversal de Arqueología Molecular UBU-CENIEH

ERC Advanced Grant. 
Admexture: Biocultural 

roots of diversity and 

inequality in Mexico: 500 

years of mestizo stories

ZooMS:  zooarchaeology my mass spectrometry: collagen fingerprinting

Dr. Cristina Valdiosera

Dr. Samantha Brown



Experimental archaeology and taphonomy

Universal 

testing 

machine

Climatic test 

chamber

Skeletization 

area

Experimental 

knapping 

area

3D reflected-

light 

microscope



-Comparative Anatomy Osteological Collection 

-Experimental Traceology Collection

-Mineral Collection (LITHO)

-Archaeopaleontological Collections -Ratón Pérez 

Collection 

-NEXT: Digitalization of collections

Reference collections



Conservation and Restoration

-3D Replicas/casts
-Management of archaeological and paleontological collections
-Intervention on cultural heritage: preventive and curative conservation
-Technical advice



Excavations







Microtomografía







Fernando Fueyo, 2021

“Mtoto”, el niño



UCC+I CENIEH

-Transfer knowledge

-Socialization of knowledge

-Inclusive and multi-format 

programme



Looking for partners and collaborations



Gracias 
www.cenieh.es
@cenieh

http://www.cenieh.es/

