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Geoarchaeology, Micromorphology, and Ofer

Paul Goldberg

Geoarchéologie Institut fur Naturwissenschaftliche Archéologie (INA), Eberhard-Karls-Universitat

Tibingen

paulberg@bu.edu

| started out in 1973 as a Lady Davis Fellow at the Institute of Archaeology, green behind the
ears, having just finished my dissertation on Tabun. This post-doc was Ofer’s doing. At the time,
| had a limited view of geoarchaeology because until then, | had worked mostly on caves; but my
view of geoarchaeology had already begun to change with the survey and excavations in Qadesh
Barnea and Gebel Maghara in northern Sinai, also Ofer’s undertaking. With time, my vision and
practice of geoarchaeology as a discipline was evolving and becoming clearer. These revelations
were highlighted by the excavations at Kebara in the 1980s, when Ofer encouraged me to shift
my research focus toward the realm of micromorphology, which was a relatively new technique
in archaeology and prehistory. | decided to take his advice — something that | did many times over
the course of my career — and the results are clear in the 5,000+ thin sections | have. The aim of
this talk is to illustrate how I think geoarchaeology as a discipline has evolved over the years,
including the appearance of micromorphology in not only the study of geogenic deposits, but also
anthropogenic ones. | touch upon future developments in micromorphology, and ideas of
microstratigraphy and context. | will illustrate some of these notions with examples that traverse
several decades and places. Through this (personal and disciplinary) arc, Ofer was always there,

both mentally and physically, in and out of the field.
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Effect of Dental age: Hayonim cave
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Figure 2 SD analysis of a fragmented tooth. Figure 1 Effect on life expectancy. Adding age
estimates from scanned teeth (dashed blue line) to

a. Isosurface of a fragmented tooth. evaluated skeletal assemblies (gray line). Hayonim life
expectancy increased from 32.4 to 33 years.

b. Transparent surface with SD surrounding the pulp seen in green.

c. Imm cervical slice used for age estimation marked in red.
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Adventures in the flint trade: Revisiting the tabular scraper trade
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Tabular scrapers, essentially knives, occasionally with cortically incised symbols, were used for
both cult and domestic tasks. They were produced in the southern Levantine deserts and traded
both within the deserts and into the settled zones of the Near East, sometimes hundreds of
kilometers distant, as distant as northern Mesopotamia and Egypt. The desert-to-sown, nomad to
settled, exchange system operated for some two millennia during the proto-historic periods,
transecting both the transition from the Late Neolithic to the Early Bronze Age, from farming village
society to the early urban societies of the Near East, and the evolution of desert nomadic pastoral
societies from the earliest adoption of domestic goats into the desert through the growth of large

herds and diverse trade connections.

Reconstructing this exchange system based on systematic and exhaustive literature review and
examination of several collections, analysis offers a case study of desert-sown relations. In
particular, the exchange system varied in intensity and geographic expanse over time and space.
We reconstruct a desert production/consumption system which brought the semi-finished
products to the sedentary contact zone, and a sedentary distribution system, which brought the
scrapers to settled zone consumers. Established by various methods to be related to animal
processing, function varied with context from cultic to domestic. Scrapers underwent complex

cycles of production, use, modification, re-use, and ultimate discard.
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2 Institute of Prehistoric Archaeology, University of Cologne
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Site preservation conditions are among the major factors controlling the spatial distribution of
archaeological sites and the chance to discover them. A predictive modelling approach,
respectively a Multiple Criteria Decision Analysis (MCDA), is presented to map site preservation
conditions for Upper Palaeolithic sites in Israel and adjoining regions of bordering countries.
Based on the location of well-known sites, eight individual parameters, aspect (cardinal point),
elevation, geomorphology, hydrogeology, drainage network, slope inclination, vegetation, and a
terrain ruggedness index are evaluated and tested for significance. The statistical results show
for all parameters a non-natural distribution of Upper Palaeolithic sites, which allows for the use
of these factors in a predictive modelling approach. They are intersected in a predictive map,
which distinguishes between areas with a high and low probability of site preservation. The
presented result is tested by an independent dataset of archaeological survey sites and another
MCDA, the results of which can be compared to the original. Both datasets complement each
other and can show the potential for further investigations with more numerous site datasets as

well as more detailed spatial information.
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Despite previously limited evidence for the use of fire at open-air sites, a recently discovered site
near Ramla, Israel may help to fill part of this knowledge gap. For the first time, clear combustion
features, including an in situ hearth and an ash midden, were identified at the Middle Paleolithic
open-air site of Nesher Ramla along with evidence for in situ human activities. Such a discovery
provides an important opportunity to assess the use of fire and fire-related behaviors at this type
of site. The study presented here aims to identify signs of spatial partitioning in combustion-related
activities by analyzing the distributions of microscopic fire remains and macroscopic findings
across the richest unit, Unit V, at Nesher Ramla. The consistent presence of burned bones and
ash pseudomorphs supports the notion that fire activities were indeed prevalent at the site.
However, the relatively low quantities of ash pseudomorphs suggests their partial preservation,
short-term occupation, or dilution during sampling. Nonetheless, fire-related behaviors can still be
reconstructed from slight differences in these concentrations across the Unit V habitation surface.
The presence of fire remains in nearly every sample suggests the reworking of ash, possibly
intentionally by the site’s inhabitants, while slightly higher concentrations of ash pseudomorphs
in the eastern part of Unit V likely signals an area where the ash originated from or was
transported to. These results shed light on the degree of intentionality involved in combustion

feature maintenance and spatial partitioning at open-air sites.
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