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1. Introduction

This special issue of Quaternary International covers 14 papers that
were presented at the International Science Meeting “Inside – Outside:
Integrating Cave and Open‐Air Archives” at the University of Cologne.
The workshop was organized between the 6th and 9th of April 2016 by
the Collaborative Research Centre (CRC) 806 “Our Way to Europe:
Culture-Environment Interaction and Human Mobility in the Late
Quaternary”. Within the framework of this research initiative, which is
funded by the German Research Foundation (DFG) and is based at the
Universities of Cologne, Bonn and Aachen, scientists of different dis-
ciplines are investigating the dispersal of Anatomically Modern Humans
from Africa into Eurasia and their population dynamics (Richter et al.,
2012). This interdisciplinary research combines geoscientific and ar-
chaeological methods in order to reconstruct past climates, population
changes and living conditions to understand push and pull factors of the
dispersal and the retreat of our ancestors. The time frame of research of
the CRC 806 spans the last 190,000 years and investigates the dispersal
of Modern Man from East Africa into the Middle East and their spread
into Central Europe.

The idea behind the “Inside – Outside” workshop was to bring ex-
perts from various fields of research – such as archaeology, geography,
geology and geophysics – into direct dialog about how to correlate
different archaeological records as caves, rock-shelters and open-air
sites. This formed the basis for our scientific meeting and this special
issue. To our knowledge, it is the first compilation of papers on corre-
lating research in cave archives and in open-air archives. This “Inside –
Outside” special issue summarises the current state of knowledge as
well as insights into challenging aspects of correlating data of human
occupation and palaeoenvironmental data at different tempo-spatial
scales by presenting cutting-edge methods, detailed case studies and
modelling approaches.

2. Integrating Inside and Outside

Investigations in caves and in rock shelters have been considered as
superior to the study of open-air sites and dominate research in pre-
historic archaeology. This is mainly caused by the good preservation of
stratified archaeological sequences. However, focussing on cave and
rock shelter sites, findings from open-air sites might be overlooked and
therefore, important information could be missed. This research bias
has been identified (e.g. Conard, 2001; Sharon et al., 2014) and is
complemented by an increasing number of open-air site investigations
that have been published recently (e.g. Sitlivy et al., 2014; Schyle and
Richter, 2015; Groucutt et al. 2016). Caves and rock shelters were most

likely chosen by our ancestors for protection. However, numerous daily
activities may have taken place outside the caves (e.g. Uthmeier et al.,
2008; Tryon et al., 2014; Henry et al., 2017). An advantage of research
at open-air sites is that they are spatially less limited, because humans
may have returned to the same area but not necessarily to the same
spot. On the one hand, this results often in a low density of archae-
ological finds. On the other hand, more insight into the structure and
the function of an archaeological site and hence, of the social interac-
tions of humans can be gained (e.g. Richter, 2006; Clark, 2016).

Following the structure of the “Inside – Outside” workshop, the
papers in this volume were organized by different thematic aspects,
relevant for the topic of integrating archaeological archives from the
inside and the outside. In the first section, titled “Searching for strati-
graphical markers”, the focus is directed to geoscientific and archae-
ological methods, whereas the following one, named “Setting the time
frame”, is dedicated to geochronological aspects. Both topics should
provide a base of reliable correlations between cave sites and open-air
sites over time and space. Contributions of the following third part,
titled “Integrating archaeological markers”, provide more emphasis on
different archaeological case studies, which shed light on the dynamics
behind patterns of land-use. Last but not least, the part “Integrating
spatial context” intends to explore analytical approaches for data in-
tegration and extrapolation of regional findings to a broader spatial
scale.

2.1. Searching for stratigraphical markers

A first set of papers present sedimentological and geochronological
approaches to elucidate site formation processes and to discuss chal-
lenges in correlating sediment profiles with neighbouring archae-
ological sites. Angelucci et al. (2018) studied the sedimentary records of
Cueva Antón and the rock shelters Finca Doña Martina and Abrigo de la
Boja, located in close vicinity to each other within the Mula river basin
(Spain). Differences in sediment sequences were related to distinct
formation dynamics and differential preservation of the archaeological
layers at the three sites. In this case study, knowledge of the geomor-
phological context (“Outside”) was crucial for finding the studied se-
quences and explaining the formation of the archaeological sites (“In-
side”). A similar comprehensive approach was followed by Barbieri
et al. (2018) in the Ach valley and Lone valley of the Swabian Jura
(Germany). The authors described how soil formation, hillside denu-
dation, river valley incision and floodplain aggradation significantly
influenced cave formation processes, pointing to erosion of the
Gravettian-aged deposits and a shift to colder as well as drier climate
towards the Last Glacial Maximum. Uthmeier and Chabai (2018)
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correlated the rock shelter Kabazi V with the open-air site Kabazi II
from the Crimea. This “Inside – Outside” comparison emphasised and
contrasted the main similarities and differences in the site formation
processes of the two Kabazi sites in a clear and detailed way. Problems
in inter-site correlation caused by taphonomic effects of reworking or
differential pollen preservation are critically reviewed in the paper of
Hunt and Fiacconi (2018). They concluded on the reliability of pollen
from caves with a simple morphology and point out that further in-
vestigation is needed on pollen taphonomy from complex cave sites.
Lacustrine records are another palaeoclimatic archive with a high re-
solution. Schröder et al. (2018) investigated the potential of the shallow
hypersaline lake of Laguna Salada (Andalucia, Spain) as a palaeocli-
matic archive with a multi-proxy approach that also included characeae
and ostracod analysis. The results provided valuable insights into ele-
mental and mineralogical composition as well as salinity and fossil
occurrence.

2.2. Setting the time frame

An evaluation of luminescence dating methods applied to cave se-
quences is provided by Klasen et al. (2018), who applied a multi-
method luminescence approach to sediments from Ifri n’ Ammar
(Morocco). Multiple grain dating using quartz and feldspar and a
crosscheck with radiocarbon dating turned out to be a robust method to
date cave deposits. Combining different geochronological dating
methods is the focus of the papers of Veres et al. (2018) and Cosac et al.
(2018), who applied luminescence and radiocarbon dating as well as
tephrochronology to the Middle Palaeolithic site of the Abri 122 rock
shelter (Eastern Transylvania, Romania). The chronology benefited
from the integration of multiple dating methods and assigned the site to
Marine Isotope Stages 5 to 3.

2.3. Integrating archaeological markers

This section provides two archaeological case studies from Africa, as
examples from the source area of human dispersal. Kindermann et al.
(2018) focused on stone artefacts as an archaeological marker. The
Early Nubian Complex was documented in Sodmein Playa, one of the
few open-air sites in Egypt, as well as in the lowest layer of the nearby
rock shelter Sodmein Cave. Vogelsang and Wendt (2018) focused on a
high-altitude habitat an environment which was regarded as un-
favourable for humans. In the vicinity of Mochena Borago rock shelter
(Ethiopia), numerous open-air sites from the late Pleistocene were
analysed by an innovative attempt to reconstruct possible settlement
patterns. It could be shown that during the Middle Stone Age people
took advantage of the different altitudinal eco-zones, to exploit a wide
spectrum of resources.

2.4. Integrating spatial context

In this part of the issue concrete challenges and solutions in corre-
lating caves with open-air archives are visualised. The Late Quaternary
Carpathian Basin was shown by Hauck et al. (2018) as a specific context
area for the dispersal of modern humans into Europe. In this article
palaeoenvironmental proxies as well as archaeological data were ex-
amined together, to establish a possible Aurignacian land-use model for
the Carpathian Basin. Early Upper Palaeolithic surface collections from
the same area were analysed by Chu et al. (2018) and provided new
insights into Early Upper Palaeolithic settlement dynamics of the re-
gion. Pirson et al. (2018) described the importance of using heavy
minerals for stratigraphic purposes and in this case especially green
amphibole (GA). For Western Europe GA appears as a suitable strati-
graphic tool. De Andres-Herrero et al. (2018) applied a site-catchment
analysis for Solutrean sites in Iberia as a tool for studying the en-
vironmental context of hunter-gatherer sites and their mutual re-
lationship. Differences for northern and southern Iberia could be

pointed out in the faunal record and the subsistence strategies. The
archaeological research also shed light on the dynamics behind the
different patterns of land‐use and mobility of Palaeolithic hunter-
gatherers.

3. Conclusions

We have compiled a special issue that highlights the importance and
the advantages of integrating cave and open-air sites. The correlation of
inside and outside archives is a key aspect in (geo)archaeological re-
search, in which several scientific disciplines are involved. An im-
portant research aspect is the precise naming and definition of chron-
ological, spatial and methodological techniques, which is especially of
need when experts of different scientific fields work together. Complex
palimpsests in cave and open-air archives and a general under-
estimation of numbers of open-air sites are another aspect which needs
to be addressed adequately. We are aware that such a workshop can
only deliver a first insight into this complex research topic.
Nevertheless, during this scientific meeting we took the opportunity for
an open and fruitful discussion across disciplines, which is reflected by
the contributions to this “Inside – Outside: Integrating caves and open-
air archives” special issue. The papers demonstrate that the search for
specific geo-markers, an improved analytical approach to reconstruct
depositional processes and multi-method dating approaches clearly
improved the correlation of different archives.

Acknowledgements

We would like to thank all authors of this special issue of
Quaternary International for contributing to this volume and submit-
ting their manuscripts in time. We would also like to thank the dele-
gates of the “Inside – Outside” International Science Meeting at the
University of Cologne, who contributed in many respects to this
workshop, for instance with oral presentations, posters and input to the
discussions. As the guest editors we in particular like to express our
gratitude to all reviewers for their expertise and dedicated work and to
the staff at Elsevier and the Editor-in-Chief, Min-Te Chen, for their help
and support in the production of this special issue. Finally, the “Inside –
Outside” International Science Meeting leading to this collection of
papers was made possible by the support of the Deutsche
Forschungsgemeinschaft (DFG) and the Collaborative Research Centre
806 “Our Way to Europe”, for which we are grateful.

References

Angelucci, D.E., Anesin, D., Susini, D., Villaverde, V., Zapata, J., Zilhão, J., 2018. A tale of
two gorges: Late Quaternary site formation and surface dynamics in the Mula basin
(Murcia, Spain). Quat. Int. 485 xxx-xxx.

Barbieri, A., Leven, C., Toffolo, M.B., Hodgins, G.W.L., Kind, C.-J., Conard, N.J., Miller,
C.E., 2018. Bridging prehistoric caves with buried landscapes in the Swabian Jura
(southwestern Germany). Quat. Int. 485 xxx-xxx.

Chu, W., Lengyel, G., Zeeden, C., Péntek, A., Kaminská, L., Mester, Z., 2018. Early Upper
Paleolithic surface collections from loess-like sediments in the northern Carpathian
Basin. Quat. Int. 485 xxx-xxx.

Clark, Amy E., 2016. Tima and Space in the Middle Paleolithic: Spatial Structure and
Occupationa Dynamics of Seven Open-Air Sites. Evolutionary Anthropology 25
153–163.

Conard, N.J., 2001. Advances and problems in the study of paleolithic settlement systems.
In: Conard, N.J. (Ed.), Settlement Dynamics of the Middle Paleolithic and Middle
Stone Age. Tübingen Publications in Prehistory 1. Kerns Verlag Tübingen, pp. VII–XX.

Cosac, M., Murătoreanu, G., Veres, D., Niţă, L., Schmidt, C., Hambach, U., Alexandru, R.,
Cuculici, R., Buzea, D.L., Mărgărit, M., Dumitrącu, V., Vasile, Ş., Petculescu, A.,
Dénes, I., 2018. Multi-proxy archaeological investigations of a Middle Palaeolithic
occupation context in Eastern Transylvania, Romania. Quat. Int. 485 xxx-xxx.

De Andres-Herrero, M., Becker, D., Weniger, G.C., 2018. Reconstruction of LGM faunal
patterns using Species Distribution Modelling. The archaeological record of the
Solutrean in Iberia. Quat. Int. 485 xxx-xxx.

Groucutt, H.S., Breeze, P., Drake, N.A., Jennings, R., Parton, A., White, T., Shipton, C.,
Clark-Balzan, L., Al-Omari, A., Cuthbertson, P., Wedage, O.M.C., Bernal, M.A.,
Alsharekh, A., Petraglia, M.D., 2016. The Middle Palaeolithic of the Nejd, Saudi
Arabia. Journal of Field Archaeology 41.2 131–147.

Hauck, T.C., Lehmkuhl, F., Zeeden, C., Bösken, J., Thiemann, A., Richter, J., 2018. The

Editorial Quaternary International 485 (2018) 1–3

2

http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref1
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref1
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref1
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref2
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref2
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref2
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref3
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref3
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref3
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref28
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref28
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref28
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref4
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref4
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref4
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref5
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref5
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref5
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref5
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref6
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref6
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref6
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref30
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref30
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref30
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref30
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref7


Aurignacian way of life: Contextualizing early modern human adaptation in the
Carpathian Basin. Quat. Int. 485 xxx-xxx.

Henry, D.O., Belmaker, M., Bergin, S.M., 2017. The effect of terrain on Neanderthal
ecology in the Levant. Quat. Int. 435, 94–105.

Hunt, C.O., Fiacconi, M., 2018. Pollen taphonomy of cave sediments: What does the
pollen record in caves tell us about external environments and how do we assess its
reliability? Quat. Int. 485 xxx-xxx.

Kindermann, K., Van Peer, P., Henselowsky, F., 2018. At the lakeshore – An Early Nubian
Complex site linked with lacustrine sediments (Eastern Desert, Egypt). Quat. Int. 485
xxx-xxx.

Klasen, N., Kehl, M., Mikdad, M., Brückner, H., Weniger, G.C., 2018. Chronology and
formation processes of the Middle to Upper Palaeolithic deposits of Ifri n’ Ammar
using multi-method luminescence dating and micromorphology. Quat. Int. 485 xxx-
xxx.

Pirson, S., Baele, J.M., Balescu, S., Haesaerts, P., Juvigné, E., Meijs, E., Spagna, P., 2018.
Green amphibole distribution as a stratigraphic tool in loess sequences from Belgium:
A review. Quat. Int. 485 xxx-xxx.

Richter, J., 2006. Neanderthals in their landscape. In: Demarsin, B., Otte, M. (Eds.),
Neanderthals in Europe. ERAUL. Liège, pp. 51–66.

Richter, J., Hauck, T., Vogelsang, R., Widlok, T., Le Tensorer, J.-M., Schmid, P., 2012.
“Contextual areas” of early Homo sapiens and their significance for human dispersal
from Africa into Eurasi between 200 ka and 70 ka. Quat. Int. 274, 5–24.

Schröder, T., van´t Hoff, J., Ortiz, J.E., de Torres Pèrez-Hidalgo, T.J., López-Sáez, J.A.,
Melles, M., Holzhausen, A., Wennrich, V., Viehberg, F., Reicherter, K., 2018. Shallow
hypersaline lakes as paleoclimate archives: A case study from the Laguna Salada,
Málaga province, southern Spain. Quat. Int. 485 xxx-xxx.

Schyle, D., Richter, J. (Eds.), 2015. Pleistocene Archaeology in the Petra Area in Jordan 5.
Kölner Studien zur Prähistorischen Archäologie, pp. 424.

Sharon, G., Zaidner, Y., Hovers, E., 2014. Opportunities, problems and future directions in
the study of open-air Middle Paleolithic sites. Quat. Int. 331, 1–5.

Sitlivy, V., Chabai, V., Anghelinu, M., Uthmeier, T., Kels, H., Niţă, L., Băltean, I., Veselsky,
A., Ţuţu, C., 2014. Preliminary reassessment of the Aurignacian in Banat (south-
western Romania). Quat. Int. 351, 193–212.

Tryon, C.A., Faith, J.T., Peppe, D.J., Keegan, W.F., Keegan, K.N., Jenkins, K.H.,
Nightingale, S., Patterson, D., Van Plantinga, A., Driese, S., Johnson, C.R., Beverly,
E.J., 2014. Sites on the landscape: Paleoenvironmental context of late Pleistocene
archaeological sites from the Lake Victoria basin, equatorial East Africa. Quat. Int.
331, 20–30.

Uthmeier, T., Chabai, V.P., 2018. Formation processes at sites with high-resolution se-
quences in the Crimean Middle Paleolithic: The Kabazi V rock shelter and the open-
air site of Kabazi II compared. Quat. Int. 485 xxx-xxx.

Uthmeier, T., Ickler, S., Kurbjuhn, M., 2008. Site catchment analysis in the Late Middle
Palaeolithic of Crimea: a GIS based approach. In: Chabai, V.P., Richter, J., Uthmeier,
T. (Eds.), Kabazi V: Interstratification of Micoquian and Levallois-Mousterian camp
sites, Part II. Paleolithic Sites of Crimea, vol. 3. Simferopol, Cologne, pp. 481–508.

Veres, D., Cosac, M., Schmidt, C., Murătoreanu, G., Hambach, U., Hubay, K., Wulf, S.,
Karátson, D., 2018. New chronological constraints for Middle Palaeolithic (MIS 6/5-
3) cave sequences in Eastern Transylvania, Romania. Quat. Int. 485 xxx-xxx.

Vogelsang, R., Wendt, K.P., 2018. Reconstructing prehistoric settlement models and land
use patterns on Mt. Damota/SW Ethiopia. Quat. Int. 485 xxx-xxx.

Guest Editor
Karin Kindermann⁎

Institute of Prehistoric Archaeology, University of Cologne, Bernhard-
Feilchenfeld-Str. 11, 50969 Cologne, Germany
E-mail address: k.kindermann@uni-koeln.de

Guest Editor
Martin Kehl

Institute of Geography, University of Cologne, Albertus-Magnus-Platz,
50923 Cologne, Germany

Guest Editor
Thomas Hauck

Institute of Prehistoric Archaeology, University of Cologne, Weyertal 125,
50923 Cologne, Germany

Guest Editor
Nicole Klasen

Institute of Geography, University of Cologne, Albertus-Magnus-Platz,
50923 Cologne, Germany

⁎ Corresponding author.

Editorial Quaternary International 485 (2018) 1–3

3

http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref7
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref7
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref8
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref8
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref9
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref9
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref9
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref10
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref10
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref10
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref12
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref12
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref12
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref12
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref15
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref15
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref15
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref16
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref16
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref17
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref17
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref17
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref19
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref19
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref19
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref19
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref20
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref20
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref31
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref31
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref23
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref23
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref23
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref24
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref24
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref24
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref24
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref24
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref25
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref25
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref25
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref29
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref29
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref29
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref29
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref26
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref26
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref26
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref27
http://refhub.elsevier.com/S1040-6182(18)30755-9/sbref27

	Inside – Outside: Integrating Cave and Open-Air Archives
	Introduction
	Integrating Inside and Outside
	Searching for stratigraphical markers
	Setting the time frame
	Integrating archaeological markers
	Integrating spatial context

	Conclusions
	Acknowledgements
	References




