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Experiments in the lab and monitored nature: 
two viewpoints to understand past and present 
taphonomy and a source of neotaphonomic
collections 
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A. Gutiérrez, A. Macho-Callejo 
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Neotaphonomic collections and associated data: Definition, Management, 
Training, Conservation



Neotaphonomic collections allow us to

understand taphonomic processes in the past. The
identification of diagnostic features recorded on
the bone surfaces as well as its histology and
chemical composition allow us to extrapolate and
identify these processes in fossil sites and forensic
contexts. These collections are basic to build a new
source of information and may be compared with
other collections plus comparison between modern
and fossil specimens.

https://www.mncn.csic.es/en/investigaci%C3%B3n/
servicios-cientifico-tecnicos/laboratory-
environmental-analyses-and-taphonomy-leat

At the Laboratory of Environmental Analyses and
Taphonomy (LeaT_MNCN-CSIC) in combination to the
Experimental Field Station of La Higueruela
(Toledo_MNCN-CSIC) and pellet/bone collections we can
reproduce controlled environmental conditions to obtain
diagnostic traits of specific agents.



Lab experiments are 
accelerated in time and 
environmental/mechanical  
conditions
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Bone response 
under 
identical 
forces, either 
dry or wet 
conditions 
with different 
types of water 
(basic to acid 
pH) and 
different 
substrates 
(clay-gravel).0 20 40 60
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Compression/abrasion experiments

Dry conditions

Wet conditions

FOSSIL BONE 
MODERN EXPERIMENTALLY COMPRESSED BONE



Publications compression



Publications abrasion
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aquatic

PhD Project

GLOBAL WEATHERING PROJECT

All experiments in lab need validation by monitoring the nature

LA HIGUERUELA EXPERIMENTAL FIELD STATION

Taphonomic field station



The taphonomic station

GLOBAL WEATHERING PROJECT

All experiments in lab need validation by monitoring the nature
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LA HIGUERUELA EXPERIMENTAL FIELD STATION

ACADEMIC FORMATION



ACADEMIC FORMATION January-June, 2022

JAE-INTRO GRANT-2022ARCHAEO-PALAEONTOLOGICAL  RESEARCH 

 Colour gradient
 Burial
 Oxidising-reducing conditions
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Penélope Reyes



ACADEMIC FORMATION January-June, 2022

ARCHAEO-PALAEONTOLOGICAL  RESEARCH 

 Pellet collection assistance
 Count & ID skeletal elements
 Assistance to experiments
 Photographing taph-modifications
 Microscope training

TRAINING STUDENTS FROM UNIVERSITIES

Students from the University (Complutense and
Autonoma) come to the LeaT to do volunteer work
opening pellets, photographing or lab assistance to
gain experience.



FORENSIC RESEARCH 
Laboratory practices with students of professional training in Pathological 
Anatomy and Cytodiagnosis (Institute Claudio Galeno)

Cotton textile
wrapped

Plastic bag 
wrapped

Unwrapped

With meat

Defleshed

To analyse the earliest taphonomic modifications of bodies wrapped or 
not in plastic bags or cotton textile and submerged in water or buried

Paper in 
progress

Meeting 
congress

ACADEMIC FORMATION March to June, 2022-2023



BUSINESS AND HEALTH March to June, 2022-2023

PRIVATE COMPANY “Programa Investigo” project of the Regional 
Community of Madrid and the LeaT-MNCN-CSIC.

To study material resistance of dental 
implants and prothesis to compression

Lemon and coffee effect in dental prothesis 



BUSINESS AND HEALTH October to October, 2022-2023

PRIVATE COMPANY
“Programa Investigo” project of the Regional 
Community of Madrid and the LeaT-MNCN-CSIC.

 Microplastics
 Colour changes
 Morphological 

modifications

L’Oreal recycled and 
non-recycled packaging

UNYQ prosthetic 
materials

Environmentally friendly soaps and 
recycled packaging “Jabones Beltrán”

Ageing of materials in climatic chamber



ABRASIVE TEST February and July, 2022-2023

TaphEN – MNHN (France)    Camile Daujeard/ Alicia Sanz-RoyoPALAEONTOLOGICAL  RESEARCH 

24 h

To analyse the marks and polish produced by a three-week abrasion test on rhino teeth.



CORROSION TEST

Taxonomic identification of Meriones affected by digestion of diurnal and nocturnal raptors

PALAEONTOLOGICAL  RESEARCH TaphEN – IPHES (Spain) Ivan Rey 

February-April, 2023

CTScan

SEM images



MECHANICAL TEST February and July, 2022-2023

Forensic taphonomy researcher Sandra López-Lázaro
Universidad de Chile. 

FORENSIC RESEARCH 

COMPRESSION Binocular microscope Thermal test 

Compression fracture study

To analyse compression fractures in human teeth. Are there 
differences with high temperature fractures?

THERMAL  BRKG.



THERMAL TEST February and July, 2022-2023

Compression Binocular microscope THERMAL BRKG. & 
SHRINKAGE
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 Colour gradient
 Cracking
 Shrinkage

Forensic taphonomy
Sandra López-Lázaro
Pat Smith

FORENSIC RESEARCH 

THERMAL BRKG.



LeaT has adapted a space for 
analyses and consultation of 
experimental and monitored 
collections



PELLET COLLECTION



Lab and field experiments as well as specimens monitored/collected 
from nature need to be stored, curated and be well organized. 

NEOTAPHONOMIC COLLECTION



TAPHONOMIC COLLECTION

Data base What information is included in the LeaT’s
taphonomic collection database?

Stock



TAPHONOMIC COLLECTION

Data baseStock



TAPHONOMIC COLLECTION

Data baseStock



NEOTAPHONOMIC COLLECTION

MNCN_TC_L_F_1

Taphonomic collection

Taphonomic alteration:
L: Linear marks

Fossil: F
Monitoring: M
Experimental: E

LABELS 1.1

1.2

1.3

1.4

MNCN_TC_x_x_x

MNCN_TC_x_x_x

1.2

TRAY AND CABINETS

Cabinet nº1

Tray nº2



NEOTAPHONOMIC COLLECTIONS IN DISSCO

• The Distributed System of Scientific Collections (DiSSCo) is a new world-
class Research Infrastructure (RI) for Natural Science Collections. It aims 
to digitally unify all European natural science assets under one European 
collection featuring common access, curation, policies and practices, 
while ensuring that all the data is easily Findable

ONCE THE EUROPEAN SYNTHESYS
PROGRAM FINISHED, DISSCO BECOMES THE 
NEW INITIATIVE OF THE EUROPEAN 
MUSEUMS’ CONSORTIUM


