Site background

Cueva Negra (Black Cave), an upland rock-

Evidence for cultivated fire during the late Early Paleolithic In southeastern

Spain: preliminary results from a micromammal taphonomic approach
Rhodes, S.E.1, Walker, M.J.2, LOpez-Martinez, M-, Haber-Uriarte, M.*, LOpez-Jiménez, A.?

1 Department of Anthropology, University of Toronto St. George (corresponding author: sara.rhodes@mail.utoronto.ca), 2Departmento de Zoologia y Antropologia Fisica, Universidad de Murcia, Murcia, Spain, *Murcia, Spain,

“Departmento de Prehistoria, Arquelogia, Historia Antigua e Historia Medieval, Universidad de Murcia, Murcia, Spain

Results
Assuming an anthropic origin for the thermal alteration of the burnt

Conclusions
The small mammal collection from Cueva Negra

% Burnt bone from subsamples by
Category

shelter In southern Spain has revealed a rich
lithic, paleontological and paleopalynological

layer, our hypothesis states that small mammal bone deposited within
the burnt layer will show a higher proportion of thermal alteration, as

reveals clear evidence of anthropic burning
events deep within the cave deposits. The

100%

record. The 5-m deep sedimentary deposits
provide evidence of paleomagnetic reverse
polarity and micromammalian biostratigraphy
Indicative of a late Early Pleistocene age (>0.78
Ma). Excavation in 2011 revealed a shallow
lens of dark coloured sediment (the burnt layer)
which shows signs of thermal alteration and
contains heat-shattered chert and white calcined
large mammal bone. The research

discussed herein substantiates
claims of cultivated fire use at
this site through analysis of
heat altered micromammalian
bone.

Image 1.0: Location of site on Iberian Peninsula

Materials and methods

well as a higher intensity of colour modification, than bone deposited
above or below the burnt layer. Carbonation or calcination of bone
results from exposure to temperatures >600°C, generally exceeding
natural fire levels (Lyman, 2009). Of the 2,291 bones examined, 582
(25%) revealed evidence of thermal alteration as discolouration of the
bone surface. The majority of these specimens (>70%) fall into
Category 1 (light coloured isolated spots) and Category 2 (dark
gradient discolouration). The remaining 30% exhibited either
carbonation (Category 3) or calcination to grey-white (Category 4) or
pure white (Category 5) colour. These specimens were also found to
be much more fragile than those in Cat. 1 and 2, with more cracking
and less root etching.

Above the burnt layer the majority of specimens are either Cat. 1
(NISP =173) or Cat. 2 (NISP = 40). Only 4.1% (NISP =9) of the
material from these deposits Is designated Cat. 3 or higher. The
sample recovered from below the burnt layer is too small to discuss In
detail (NISP = 141; MNI =5), however, the burnt specimens show a
clear dominance of Cat. 2 discolouration. From within the burnt
layer, the distribution is bimodal with Cat. 3-5 accounting for
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occurrence of carbonated and calcine bone
Indicates temperatures exceeding those
commonly reached by natural fires and the
aggregation of 94.8% of the recovered calcined
bone within a thin stratigraphic level suggests
these events were isolated both spatially and
temporally. The anatomic pattern of thermal
damage, as well as light digestion of dental
elements, suggests the assemblage was
accumulated by birds of prey, and that the
specimens were unintentionally damaged by
human-cultivated fire. This research reinforces
similar interpretations based on faunal, lithic, and
micromorphological evidence and presents a
novel methodology for identifying early pyro -
technological capabilities in the archaeological
record.
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modifications on bones were compared from
0.5m deep deposits within three 2m? units (C2a,
C2d and C2g). The burnt layer extends to a
depth of 30 — 60mm, recognizable as a dark
grey/black layer overlying reddish sediment in
unit C2d and C2a. Adjacent deposits (Unit C29)
are included as hydraulic sediment movement Is
Indicated (Angelucci et al., 2013). Over 4,400
specimens were identified to element and Class
(see Works cited for all reference materials). Of
these, 2,291 small mammal specimens were
separated for taphonomic analysis using a Leica
MZ12 stereo light microscope at 0.8 x - 100x
magnification. Visual evidence of taphonomic/
diagenetic change including mineral oxide
staining, thermal discolouration, and digestive
corrosion were recorded along predefined
categories. SEM analysis was used to
differentiate oxide and thermal modifications.
The focus of this poster is on the patterns of
thermal discolouration
between samples from
above, below and within

alteration throughout the deposits Is seen.

The even distribution of each category of burning across anatomical
regions suggests that these modifications result from in situ exposure
to high temperatures. Evidence for exposure to high temperatures

among cranial elements suggests humans were not accumulators of the

assemblage (Dewar & Jerardino, 2007). The intensity of digestive
destruction can indicate what predator Is responsible for biotic
accumulations of small mammal bones (Andrews, 1990). The
dominance of light digestive destruction (slight reduction of enamel

and rounding of salient edges in both incisors and molars) suggests the

small mammal assemblage from Cueva Negra was accumulated by a
Category 1 or 2 predator — most likely a barn owl or eagle owl.
However, a high rate of fragmentation throughout the sample does not
fit this pattern, and suggests more complex post-depositional
taphonomic modification.

Both burnt and unburnt specimens throughout the deposit show
evidence of mineral oxide staining. To differentiate between this and
thermal alteration, type specimens were examined using SEM and
surface element analysis (EDS). While no clear visual distinction was
seen (suggesting the mineral deposits extend below the cortical

surface), isolated pockets of Manganese (Mn) and Iron (Fe) deposit are

5%
0%

Moderate Heavy

Ca

Angelucci, D.E. et al. (2013) Rethinking stratigraphy and site formation of
the Pleistocene deposit at Cueva Negra del Estrecho del Rio Quipar
(Caravaca de la Cruz, Spain). Quat. Sci. Reviews 80:195 — 199.

Blain, H.-A., Bailon, S., and J. Agusti (2008) Amphibians and squamate
reptiles from the latest early Pleistocene of Cueva Victoria (Murcia,
southeastern Spain, SW Mediterranean). Geo. Acta 6(4): 345-361.

Chaline, J. (1974). Proies des Rapaces. Doin, Paris

De Marfa, R. (2008) Oryctolagus giberti n.sp. (Lagomorpha, Mammalia) du
Pleistocene inferieur de Cueva Victoria (Murcie, Espagne). C.R.
Palevol 7: 305-313.

Dewar, G., and A. Jerardino. (2007) Micromammals: When Humans are the
Hunters. J. of Taph. 5(1): 1 — 14.

Fernandez-Jalvo,Y. et al. (1998). Taphonomy and palaeoecology of Olduvai
Bed-1 (Pleistocene, Tanzania). J. Hum. Evol., 34(2): 137-172.

Lopez-Gonzalez, F. et al. (2006) Deciphering bone depositional sequences
In caves through the study of manganese coatings. J. Arch. Sci. 33: 707
—717.

Lyman, R. L. (1994). Vertebrate taphonomy. Cambridge University Press,
Cambridge.

Marin Arroyo, A.B. et al. (2008) Archaeological implications of human-
derived manganese coatings. J. Arch. Sci. 35: 801 — 813.

Thorington, R.W. and K. Darrow. (2000) Anatomy of the Squirrel Wrist:
Bones, Ligaments, and Muscles. J. of Morp. 246: 85 — 102.

Wolff, V.P. et al. (1980) Rattus rattus (Linne 1758) un Rattus norvegicus
(Berkenhout 1769) in Osterreich und deren Unterschedung an Schadel
und postcranialem Skelette. Mitt. Abt. Zool. 9(3)’141 — 188.

Acknowledgments

Grateful acknowledgement is made of the assistance and cooperation from
the Mayor and Corporation of Caravaca de la Cruz, the Principal and staff
of the Ascruz Residential School at Caravaca de la Cruz, the landowners of

the burnt layer. recognizable on oxide stained bone surfaces. EDS on type specimens

Ti Cueva Negra, the Department of Zoology and Physical Anthropology at

from all five Categories of burning excluded these minerals as the s A|Sip Murcia University, Murcia, and the Spanish National Research Council
age 20 Tho § cators ofurg | | 2 I agents behind the discolouration, supporting our visual identification ]| e B B, esibre (o i rom the Social Sciencen and Humenttiog o
|magecomp|mentso ernanaez-Jalvo 3 - B e e o o o e —
1 2’" 3 4 5 of thermal alteration. e s R " P 2 R R W R Research Council of Canada and the University of Toronto Faculty of Arts

and Science Germany/Europe Research Travel Fund.



