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I. INTRODUCTION
The Malawi Earlier-Middle Stone Age Project
The Malawi Earlier-Middle Stone Age Project (MEMSAP) is a cross-disciplinary project
aimed at understanding changes in human technology, subsistence, and demography
across the time period known as the Middle Stone Age (MSA – from ~ 280 – 30
thousand years ago [ka]). This is only possible with the establishment of long
archaeological and palaeoclimatic sequences embedded within a well-understood
chronometric framework. Because individual sites do not cover this entire time period,
MEMSAP uses a landscape approach to build a long sequence from different sites
present within the exceptional archaeological record of northern Malawi. Ultimately,
this sequence will be used to achieve four project goals:
Goal 1: Characterise significant attributes of technological behaviour throughout the
entire MSA;
Goal 2: Identify important changes in landscape and resource use (specifically lithic
raw materials and water sources);
Goal 3: Link human demographics to climatic variability by identifying if populations
moved during periods of harsh climate; and
Goal 4: Test the following six hypotheses about the timing and mechanisms of
behavioural/demographic change:


H1: There are detectable differences in stone tool manufacturing techniques
over time in a single locality.



H2: Discernible behavioural change took place across the entire Middle Stone
Age (rather than only at the end).



H3: Technological change occurred in concert with changed conditions for the
availability of lithic raw material resources (owing to tectonic and geomorphic
forcing of landscape change).



H4: Behavioural change was most rapid and punctuated during periods of harsh
climate conditions.
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H5: Northernmost Malawi became depopulated during Late Pleistocene
megadroughts as lake levels shrank.



H6: Permanent lakeshores in Malawi acted as population refugia during these
megadroughts.

Several smaller sub-projects have been identified that will be informative on their own
as well as designed to contribute seamlessly to the larger research agenda.
Summary of MEMSAP Activities to Date
Most project activities have taken place near the town of Karonga (Figure 1). To date
these activities have included the emplacement of 17 archaeological excavations,
ranging in size from 50 x 50cm at the smallest to 32 x 2m at the largest (with an average
size of 9m2). Kaufulu (Kaufulu 1983) found that the landscape of Karonga does not
erode into tall exposures suitable for field mapping of buried stratigraphic units.
Therefore, the archaeology cannot be contextualised within the greater landscape
without accompanying geological trenches. To this end, 27 geological trenches have
been emplaced both on- and off-site in order to understand the geological/depositional
context of the archaeological finds. An additional 23 test pits have been excavated
archaeologically and described/sampled geologically to serve both archaeological and
geological purposes. An overview of how these activities have proceeded to date is
provided in this section, with details of the 2012 work comprising the remainder of the
report. Appendix I includes a list of all subsurface investigations undertaken by
MEMSAP to date.
In 2009 a pilot survey in Karonga identified key areas for further research (Thompson
et al. 2009), including the ‘elephant butchery site’ at Mwanganda’s Village reported by
Clark and Haynes (1970) and the Airport Site near Chaminade (Thompson et al. 2012a).
The first full MEMSAP season took place in July/August 2010 (Thompson et al. 2011).
Excavations during this season at the Airport Site recovered over 2500 sharp-edged
artefacts from at least two different depositional contexts: an iron pan stratified
between two sandy units and the top of a buried cobble horizon. The most current
presentation of data from the Airport Site can be found in Thompson et al. (2012a).
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Figure 1 Location of study area showing the distribution of MEMSAP excavations to
date. Lake Malawi lies to the right and the Karonga District border is the white line to
the left. Image from Google Earth.
In 2010 test excavations were undertaken at Mwanganda’s Village (Thompson et al.
2011). The fossil- and artefact-bearing palaeosol unit reported by Clark and Haynes
(1970) and Kaufulu (1990) was not relocated in 2010, but a test pit on a higher terrace
ca. 60m to the southeast revealed a lithic assemblage buried under 1.5m of overburden.
This discovery stimulated excavations in 2011 that resulted in the recovery and analysis
of a larger sample of artefacts that were found to represent an in situ accumulation of
terminal MSA stone artefacts (Thompson et al. 2012b). Many of these artefacts were
13
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found to conjoin, leading to need for a final expansion of this excavation in 2012 to
understand the spatial distribution of conjoining artefacts at the site. Results of this and
other analyses from Mwanganda’s Village are presented here.
In 2011 excavations at Mwanganda’s Village also identified the palaeosol described by
Clark and Haynes (1970) that contained a partial elephant skeleton in association with
MSA stone artefacts. The 2011 investigations also showed that subsequent work by
Kaufulu (1990) had not been conducted directly adjacent to the original Clark and
Haynes elephant excavation. Instead, Kaufulu’s geological work had been set adjacent to
a different excavation by Clark and Haynes and the north arrow had been rotated on the
map. Once this was understood, new geological and archaeological goals for
interpreting the site of Mwanganda’s Village were established, leading to a final
excavation in the palaeosol in 2012 (described here).
In 2011 two sites in the Chaminade area near the Karonga airport were also excavated
(Thompson et al. 2012b). The first, Chaminade I, yielded a small artefact assemblage
upon which analysis was initiated in 2012. The second, Chaminade II, was the largest
excavation to yet be undertaken by MEMSAP. It was established as a long trench in
order to understand subsurface variability in artefacts and their depositional contexts
in deposits that are analogous to the badly eroded Chaminade badlands area several
metres to the west. The first 50 m2 of Chaminade II was excavated as an “off-season”
managed by staff from the Malawi Department of Antiquities. In complement to the
work in the Chaminade area, 14 geological trenches were also emplaced, described, and
sampled in 2011.
In addition to work at Mwandanda’s Village, the 2011 fieldwork also comprised
excavation of new sites in the area near Chaminade Secondary School. This included the
sites of Chaminde I and Chaminade II. Chaminade II was excavated during an “offseason” that followed the main 2011 fieldwork, in which a long trench was prepared for
hand excavation first by a mechanical excavator in order to access deeply buried MSA
deposits. Goals for the 2012 season therefore included completion of this excavation
and sampling/recording of its exposed profile.
14
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Summary of 2012 Activities
This report updates the information provided in previous field reports (Thompson et al.
2009, Thompson et al. 2011, Thompson et al. 2012b). MEMSAP activities in 2012 fell
into eleven major categories, each with a specific goal (Table 1).
Table 1 List of the goals for 2012 and activities described in this report that were
undertaken to meet these goals.
Item Goal

Activity

1

Contextualise the archaeological deposits and
understand large-scale formation of the
Chitimwe Beds.

Regional geomorphological survey
and landscape sampling.

2

Assess how core technology, lithic raw material,
and ochre sources are distributed across the
greater landscape.
Assess the distribution and variability of Middle
Stone Age archaeological sites as apparent from
surface deposits.
Assess the depositional histories and significance
of archaeological sites identified during the
surface survey.
Finalise sample sizes for artefact assemblages
and make final geological observations at the
sites of Mwanganda's Village and Chaminade II.
Locate and obtain samples of artefacts and
sediment from a site reported as Chaminade IA
by J. Desmond Clark and colleagues in 1965.

Transect surveys of five major river
catchments draining the Chitimwe
Beds.
Survey of the Chaminade Area.

3
4
5
7

8

9

10

11

Finalise geological (including
micromorphological) samples and descriptions
of all sites excavated to date.
Provide a "sister excavation" to the Chaminade II
site approximately 1km to the west, in order to
understand depositional variability in artefacts
and sediments on the "mountain-side" rather
than the "lake-side" of the alluvial fan.
Resolve a backlog of unprocessed artefacts and
samples from previous seasons, and prepare for
curation all assemblages recovered to date.
Continue analysis of stone artefacts and samples
and move the results towards publication.

Test-pitting of the Chaminade Area.
Completion of excavation of
Mwanganda’s Village and
Chaminade II.
Survey and initiation of excavation
at CS-70 (Chaminade Survey 70), a
site nicknamed “Bruce” and
potentially the same site as the
Chaminade 1A site.
Local site-scale geoarchaeological
sampling and description.
An ‘off-season’ excavation of the
Chaminade III (also known as
Chaminade West) site, led by
Malawi Department of Antiquities
staff.
Laboratory work to label and
curate artefacts, sort wet-sieved
residue, and process sediment
samples.
5) Analysis of stone artefacts and
samples.

This report describes each of these activities in turn.
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II. CONTEXT OF RESEARCH
Theoretical Background
The theoretical impetus for the development of MEMSAP was drawn from debates
about understanding the origins and dispersal of anatomically and behaviourally
modern humans (d'Errico and Stringer 2011). For archaeologists, it has not been wellunderstood when, at what pace, and why key behavioural traits first arose in our
species (Chase and Dibble 1990, McBrearty and Brooks 2000, Mellars 2007,
Henshilwood and Marean 2003, Gamble 1994, Klein 2008). However, recent
improvements to the empirical record in eastern and southern Africa have shown that
many of the important changes leading to the modern behavioural suite occurred in
Africa during the Middle Stone Age (MSA). The MSA was a time period that ranged
between ca. 30 – 280 thousand years ago [ka] in east Africa, but possibly started as
early as ca. 500 ka in southern Africa (Tryon et al. 2005, Tryon and McBrearty 2002,
Tryon and McBrearty 2006, Porat et al. 2010, Wilkins et al. 2012). It was also a time that
witnessed a series of severe climatic fluctuations, which likely demanded behavioural
and/or demographic changes in MSA populations (Basell 2008). In Malawi the climatic
story has recently become much better-understood, and shows that a series of
“megadroughts” swept through central Africa during the Late Pleistocene – undoubtedly
impacting local populations (Cohen et al. 2007, Scholz et al. 2011, Scholz et al. 2007).
This background has been thoroughly described in previous reports, which also detail
how these issues relate to the work reported here (Thompson 2010, Thompson et al.
2011, Thompson et al. 2012b).
Work conducted under MEMSAP will make two major contributions to modern human
origins research. First, it provides a rare opportunity to test two major competing
models of the rate of behavioural change during the MSA that cannot be falsified with
shorter sequences from other known parts of Africa. Second, it allows the first direct
tests of the climate-driven model for central African megadroughts and their impact on
MSA populations. These contributions are all the more significant because they will be
derived from the central African record, which can bridge existing – and more abundant
– knowledge from the eastern and southern African records.
16
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Malawi Rift Geologic and Tectonic Context
The archaeological record of Karonga cannot be understood without placing it within its
greater depositional context. Human behaviour and site distributions are structured by
the landscape upon which they occur. Archaeologically visible esources such as water
sources and stone to make tools are not evenly distributed across the landscape.
Furthermore, northern Malawi contains formidable geophysical barriers – such as Lake
Malawi to the east and a series of highlands to the west – that must be taken into
account by mobile hunter-gatherer groups. Second, since the time of their initial
deposition, MSA sites have likely been affected by numerous post-depositional
processes. An understanding of the geological and geomorphic processes in the area is
essential for understanding not only where sites were likely to have been first created –
but also where they may have subsequently become either altered or preserved.
Located on the border of Malawi and Tanzania and to the south of Lake Tanganyika,
Lake Malawi is segmented into three half-graben segments of alternating polarity
(Ebinger et al. 1987, Rosendahl 1987). Each ~50 km wide half-graben is bounded by a
100 km-scale steeply dipping normal fault (Wheeler and Rosendahl 1994, Ring 1994).
The focus of MEMSAP is on the northernmost basin of Lake Malawi, the NW-SE-trending
Tukuyu-Karonga half-graben, which is separated from the central, west-tilted NkhataMbamba basin by an accommodation zone to the south and bounded by the 120km long
Livingstone fault to the east. There is a marked east-west asymmetry to the deformation
along the Livingstone fault. Whereas a significant amount of crustal deformation is
present on the west side of the hangingwall in the form of numerous synthetic
intrabasinal normal faults, the footwall to the east remains largely undeformed.
Rifting in this section of the East African Rift System (EARS) is likely to have
commenced at 12-8 Ma with throw primarily accommodated on the border fault.
Synthetic intrabasinal faults developed later in each half-graben, breaking up the
footwall both on and offshore (Mortimer, et al. 2007; Biggs et al., 2010). Extension and
subsidence of this basin create the accommodation space required for sediment
aggradation. Measurable extensional activity today is derived from GPS measurements,
which range from 3.7 to 3.8 mm/yr (Stamps et al. 2008). Maximum subsidence rates
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have been calculated at 0.5-1mm/yr in the western branch of the EARS (Einsele 1996),
and average sedimentation rates in the Lake Malawi basin are estimated at ~1mm/yr
(Johnson et al. 2002). The latter rates are less reliable for the deeper sections of the lake
core and basin, but are likely representative of average rates at least back to the
Pleistocene. Still-active intrabasinal faults on the hangingwall, many of which lie on the
western margin of Lake Malawi, also influence sedimentation patterns within the basin
(Biggs et al. 2010).
Depositional and Palaeoenvironmental Context
On the steep, eastern margin of the basin, high slope and local relief characterise the
bare-bedrock, mountainous landscape. Within the eastern depths of the lake, thick
sedimentary sections indicate a total of ~6 km throw (Ebinger et al. 1999) along the
Livingstone Fault, creating a ~2 km-high escarpment at the front of the Livingstone
Mountains. The western hangingwall landscape is comprised of mostly gently-sloping
and incised alluvial surfaces. These sediments grade down to the half-graben fill
beneath Lake Malawi, creating a 5-10 km wide coastal plain of Quaternary sediments.
These sediments include the Middle-Late Pleistocene Chitimwe Beds, which outcrop
along this stretch in areas of up to 20km2 (Figure 2), unconformably overlying Pliocene
lacustrine/near-shore sediments known as the Chiwondo Beds (Kaufulu et al. 1981).
The Chitimwe Beds are also a rich source of Stone Age artefacts, a preponderance of
which are typologically assigned to the Middle Stone Age (Thompson et al. 2011,
Thompson et al. 2012b).
The abundant MSA record of northern Malawi received its first detailed attention in the
1960s from J. Desmond Clark (Clark 1966, Clark et al. 1966, Clark et al. 1970, Clark and
Haynes 1970). The exposures reported by Clark near the Chaminade Secondary School
in Karonga are representative of a subset of MSA deposits that are rich in both lithic raw
materials in the form of cobbles and artefacts manufactured on those cobbles (Clark
1966, Clark 1968, Clark et al. 1967, Clark et al. 1966, Clark 1972, Clark and Haynes
1970). This phenomenal abundance of artefacts means that large, meaningful samples
can be excavated to compare human adaptations throughout time and across space.
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Figure 2 Map of Karonga (star) relative to drill site 2 (circle) with lake bathymetry
indicated as a gradient. Known locations of Chitimwe Beds (red) and Chiwondo Beds
(grey) are shown for northern Karonga.
Accompanying this outstanding MSA record is one of the longest and most detailed
terrestrial palaeoclimate records in Africa, which was derived from cores taken from
sediments in the northern basin of Lake Malawi (Cohen et al. 2007, Scholz et al. 2007,
Scholz et al. 2011). These records show that several periods of ‘megadrought’ occurred in
central Africa between ca. 135 – 75 ka, during which time water volumes in Lake Malawi
were reduced by as much as 95% (Brown et al. 2007, Cohen et al. 2007, Scholz et al. 2007,
Stone et al. 2011). In addition to the likely impact this would have had on human
populations, major changes in base level at Lake Malawi would have initiated a
landscape response, affecting the deposition and subsequent alteration of MSA sites
entrained within them. In 2012 a major effort was directed toward the challenge of
understanding where and how the Chitimwe Beds originated, and also collecting the
data necessary for detailing their more specific sequences of aggradation and incision.

19

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture

III. REGIONAL GEOMORPHOLOGY
Geomorphology Objectives and Rationale
The objectives of the geomorphology team for the 2012 field season were focused on
characterising sedimentary and landscape evolution of the hangingwall of the north
basin of the Malawi Rift. The landscape-scale study area spans the onshore areas of the
north basin of the Malawi Rift from the Tanzania border along the Songwe River in the
north to the Chitipa escarpment at the southern end of the Tukuyu-Karonga basin.
Though previous geologists (Clark et al. 1966, Clark et al. 1970, Stephens 1966, Betzler
and Ring 1995) have made characterisations of regional stratigraphy including the
lacustrine Chiwondo and fluvial Chitimwe sediments, a detailed understanding of the
sequence of archaeological deposits demands a more detailed and process-focused
exploration of how these sediments were transported, deposited, and subsequently
incised. Three methods were utilised in the 2012 field season in order to characterise
these sediments: geomorphologic mapping to determine extent, source, and geometry
of the Chitimwe surfaces, trenching to understand stratigraphic variability of Chitimwe
across the basin-scale, and sampling for geochronologic analysis.
Geomorphologic mapping of the study area was performed in 2012, directed by both
prior surveys of MSA stone artefacts as well as sites where the presence of Pleistocene
deposits is visible on published maps (Stephens 1966). Particular attention was given to
areas south of the North Rukuru River where more Chitimwe “remnant” sedimentary
packages are better preserved (Figure 3). Utilising mapping and chronosequencing of
the Chitimwe sediments, our goal is to test the above hypothesis and build an ageconstrained model of sedimentation and subsequent incision that will give context to
the distribution of Early and Middle Stone Age artifacts throughout this landscape. Such
a spatiotemporal reconstruction will build our understanding of how this system
evolved over the Pliocene-Pleistocene-Holocene and allow us to draw conclusions about
the evolution of drainages within this rift system. Finally, through comparison with
palaeolimnologic records, MEMSAP will be able to address the question of how
sedimentation has responded to climate fluctuation.
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Figure 3 Overview map showing the distribution of remnant Chitimwe surfaces as
mapped by Stephens and Ray and location of regional geologic trenches dug in 2012.
Note that some trenches are too close together to differentiate on this scale. Orange
shading surfaces that where field observations were made during the 2012 field season
including geologic mapping and high resolution topographic transects. Inset
topographic profile shows merit of DGPS collected topography relative to previously
available Aster 30m DEMs in quantifying depositional slopes and observing offset from
quaternary faulting such as the offset observed at 2.25km.
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Background
The Chitimwe sediments appear to have been deposited as an extensive system of
gently-sloping, interfingering alluvial fans that extend east from the North-Southtrending bedrock foothills. In some cases, these bedrock foothills are NW-SE trending,
but the relative geometry of the Chitimwe alluvium remains the same; transport
direction is nearly always perpendicular to the trend of the foothills. These bedrock
foothills are made up mostly of Precambrian gneiss and pegmatitic granite, and exist as
highs in topography due to movement on faults that preexisted the deposition of the
Plio-Pleistocene sediments. The likeliest source of the Chitimwe sediments is the
erosion of the proximally-deposited Cretaceous Dinosaur Beds and the un-dated
Sungwa conglomerate that overlie them. The Dinosaur Beds are a conglomeratic unit of
subround

granitic

and

quartzite

cobble

inclusions

partially

deposited

in

paleotopographic lows, and the Sungwa unit is a conglomerate composed of distinctive
well-rounded, spherical quartzite cobbles. Due to the proximity of the Chitimwe
sediments to the topographic high of the source area, it is unlikely that these sediments
have been transported for any great distance or extensively weathered.
The Chitimwe sediments display extensive evidence of recent incision and erosion by
modern drainages. In Karonga, these sediments are not only incised by rivers flowing
directly east to the lake but also by axial drainages flowing north that cut the
sedimentary units off from their source. As a result, much of the Chitimwe sedimentary
units in this landscape exist as “remnant” surfaces or packages, indicative of some
earlier tectonic or climatic condition (i.e. base/lake level change) causing widespread
aggradation that persisted through the Pleistocene. Sometime later, a change in tectonic
and/or climatic setting caused a change in depositional environment that resulted in the
incision of these aggraded units. This hypothesis—an outline of the source of these
sediments, timing of their deposition, and timing of incision—will be tested through a
geochronologic study for which samples were collected in the 2012 field season.
Geochronologic characterisation of the Chitimwe will include optically-stimulated
luminescence (OSL) dating as well as cosmogenic radionuclide dating.
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The deposition and subsequent incision of remnant Chitimwe surfaces induced by
climatic and tectonic changes is a function of the variability in depositional slope
relative to the surrounding landscape. For this reason, alluvial fan sequences have long
been recognized as sensitive indicators of environmental change (Bull 1977). For
example, if the depositional slope of an alluvial fan is reduced relative to its previous
form as a result of climatic changes then there will be incision towards the fan head and
the toe will be buried by fresh sediment. Both physical models (Whipple et al. 1998) and
field studies (Stock et al. 2008) have quantitatively corroborated this conceptual model.
Since the tops of many remnant Chitimwe surfaces have well preserved planar surfaces
representative of their original depositional slope, the morphology of these surfaces can
provide a palaeoenvironmental context to the archaeological deposits found within
them. Challenges to this methodology include deciphering changes in slope resulting
from climate vs. tectonic tilting as morphological expressions of these conditions can
appear similar.
Methods and Results
The majority of regional geomorphologic fieldwork in 2012 was undertaken by Marina
Bravo Foster and Scott Robinson. In order to accurately assess the depositional slope of
the Chitimwe, detailed topographic surveys were conducted on surfaces that contained
geological trenches (Figure 3). These surveys were necessary as previously available
30m Aster derived DEMs are not high enough resolution and contain too much noise to
accurately measure slopes at the scale needed. This high resolution topography can also
be used to: 1) assess the relative importance of any post depositional tectonic tilting of
these surfaces by revealing subtle offsets; 2) provide elevation control context to
geotrench and excavation stratigraphy; and 3) asses N-S regional variation in
depositional slopes.
DGPS surveys from the 2012 field season have yielded a high-fidelity dataset that is
more than sufficient in interpreting depositional slopes and has already proven
insightful in interpreting the post-depositional tectonic history of the Chitimwe. High
resolution topography has revealed subtle 5-10m offset of a preserved remnant surface
proximal to Karonga that is not discernible in lower resolution Aster DEMs (Figure 3–
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inset). This finding is significant geologically since it constrains the timing and extent of
slip on synthetic hanging wall faults. It is also significant archaeologically as this
tectonic overprinting must be accounted for in correlating stratigraphy from
geotrenches and assessing depositional slopes.
Trenches were excavated by hand in twelve
different locations across the study area in
order

to

ascertain

stratigraphic

and

depositional context of each sedimentary
package

(Figure

4).

Trenches

were

described in detail, and bulk samples were
taken of each stratigraphic unit for intratrench variability as well as comparison of
sediments to hypothesized source lithology.
Each of these trenches were sampled at
strategic depths for OSL dating of distinct
stratigraphic horizons. Three of these
trenches—Chaminade II, Sadala South, and
Wovwe Fork—were sampled for dating
Figure 4 Example of one of the deeper
geological trenches (at Sadala South),
illustrating the sampling strategy for CRN
dating. The trench is approximately 1m
wide.

using

cosmogenic

radionuclide

(CRN)

abundances in order to ascertain burial
date and sediment aggradation rates over
time. For these methods, samples were

obtained at 40 cm intervals to a depth of 3 m, then every metre thereafter (Appendix II).
A list of all samples taken for geomorphologic analysis is also given in Appendix III.
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IV. SITE-SCALE GEOARCHAEOLOGY
Introduction
During the summer field season of 2012 Dr. Susan Mentzer and Flora Schilt joined
MEMSAP as geoarchaeological specialists. Over the course of the 2012 fieldwork they
collected 34 micromorphological block samples with correlating loose samples, eight
extra loose samples and one water sample (Appendix IV lists all samples that were
collected in 2012 with their corresponding research objectives.). In early 2012 an
additional 13 block samples, collected in 2010 and 2011, had already been transported
to Tübingen and prepared for thin sectioning by Flora Schilt and Panagiotis Kritikakis,
the laboratory assistant for geoarchaeology at Tübingen University. Because of technical
problems with the grinding machine at the laboratory in Tübingen, thin sections could
not yet be finalised at the time and results are pending.
When undertaken with direct application to archaeology, micromorphology and
geochemical analyses are employed with the purpose of contributing to the
understanding of ancient human behaviour. The methods and the scale of these
analyses, which range from site-scale to microscopic, fit with the regional landscape and
site-scale analyses undertaken by other members of the MEMSAP geological team,
which includes Marina Bravo Foster, Scott Robinson, Prof. Ramón Arrowsmith, Prof.
Andy Cohen, and Prof. David Wright – as well as other specialists and students
undertaking projects under their supervision in dating, archaeomagnetics, and/or
sediment analysis.
This section of the report provides a short introduction to microarchaeology and the
application of micromorphology and geochemical analyses in Malawi, followed by a
description of the field methods and sampling strategy used, objectives and future
plans, a summary of the 2012 field season activities for site-based geoarchaeology,
including some preliminary observations, and a plan for the realisation of the thin
section analyses in Germany.
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Background to Microarchaeology
Microarchaeology is the use of laboratory analyses and microscopy to retrieve
information from archaeological remains and sediments that cannot be seen with the
naked eye (Weiner 2010). In Malawi, loose sediment samples were collected alongside
micromorphological block samples, because loose samples can be studied using a
variety of methods, such as particle size analysis and isotope analyses, to provide
information that is not as easily obtained from thin sections.
Micromorphology, or thin section analyses, is the study of oriented blocks of intact
sediment in thin section under a petrographic microscope at different magnifications,
using plane polarised light (PPL), crossed polarised light (XPL), blue light fluorescence
and incident light. Thin sectioning allows the study of particles in their original position
and in the original relation to each other. From the analyses of the composition and
architecture of a sediment interpretations can be made about the processes responsible
for its formation. It is often only possible through thin section analyses to distinguish
anthropogenic from geogenic processes and to separate out different processes
responsible for the formation of deposits similar in appearance. Micromorphology helps
to determine whether archaeological materials are found in situ or have been
transported and redeposited after primary deposition, and by what processes. This way,
it can be understood in which areas and in what kind of geological context human
activity took place. Another advantage of micromorphology is that sediments of all
types (geogenic, biogenic, pedogenic, and anthropogenic) can be sampled and studied
using the same methods.
The choice of micromorphology as an analytical technique for the sites in the Karonga
area is based on a history of successful studies in other open-air Palaeolithic sites, as
well as in similar types of sediments, including oxisol/laterite sequences and alluvial
fans. In Malawi there are only a few published examples of micromorphological studies
on soils and none on archaeological sites. Petrographic analyses of the Chiwondo and
Chitimwe Beds, as well as other types of surficial sedimentary deposits were conducted
by Betzler and Ring (Betzler and Ring 1995). Trapnell and Webster (1986) conducted a
microscopic study of red soil aggregates on loose samples from Malawi and other
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countries in East Africa. However, analyses of oriented blocks of sediment in thin
section were not attempted. This study will be the first systematic application of
micromorphology to a series of archaeological sites in Malawi.
Field Methods, Sampling Strategy, and Sample Preparation
Block samples for micromorphology were collected from exposed profiles in the field. In
many cases they could be carved out with the use of a knife, chisels and a rock hammer,
after which they were carefully wrapped in toilet paper and fixed with packaging tape. A
number of samples were casted with plaster of Paris to secure integrity during and after
sampling (Goldberg and Macphail 2003).
Micromorphological samples were taken in
tandem with OSL samples to aid in the
evaluation of the OSL samples and so that the
results of the different analyses can be easily
integrated (Figure 5). All samples taken in
2012 were transported by hand to the Institute
for Archaeological Sciences (INA) in Tübingen,
Figure 5 North profile of Test Pit 7
illustrating sampling for
micromorphology (left), parallel to
OSL (right).
Germany, where they are currently being processed for thin sectioning. The block
samples are oven-dried at 60 °C for several days and impregnated with resin under
vacuum. The resin is prepared with 7 volume units of polyester resin (Viscovoss N 55S),
3 volume units of styrene (styrene for synthesis) and 5-6 ml/l hardener (MEKP). After
hardening the blocks are sliced into slabs from which thin-sections of 30 micron in
thickness are produced by Panagiotis Kritikakis in the Laboratory of Soil Science and
Geo-ecology in Tübingen. Micromorphological description will be performed following
Courty et al. (1989) and Stoops et al. (2003).
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Micromorphological samples were preferably collected at the contacts between
stratigraphic units, because blocks collected at contacts contain two types of sediment
instead of one and multiple types of sediment in one sample minimise the number of
petrographic thin sections that need to be produced. More importantly, the morphology
of the contact between two units can often be informative about mode and energy of
deposition, and the stability of former surfaces. Loose samples were taken from each
geological unit included in block samples.
Alongside sample collection, all profiles were described geologically and photographed
(Fujifilm Digital Camera FinePix S560). Block samples were photographed while still in
the profile and after collection before they were fully wrapped in packaging tape or
plaster of Paris.
Objectives
The aim of microarchaeology in the Karonga area is to document archaeological and
geological

strata,

create

detailed

site

formation

histories,

reconstruct

palaeoenvironmental conditions, and achieve an understanding of the spatial and
temporal links between deposits and their relation to the presence or absence of
archaeological material. The geoarchaeology of buried landscapes and ground surfaces
is often approached from a regional perspective (Stafford 1995, Mandel 2008). Here, we
hope to use higher-resolution approaches, such as micromorphology, as tools to
document former ground surfaces that are relevant to understanding the MSA human
presence on the landscape, the palaeoenvironmental context of the archaeological sites
and the regional erosional and depositional processes during the Pleistocene.
The main general goal of MEMSAP, as with all archaeological projects, is to understand
how people lived: what they did, where they did what they did and how they made use
of available resources. At a more regional scale MEMSAP is interested in population
dynamics of early humans in relation to climate and environment. Details of each of the
sites from which samples were collected is provided later in this report, as well as in
previous reports (Thompson et al. 2011, Thompson et al. 2012b). Microarchaeology will
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help achieve a better understanding of human presence on the landscape and at these
sites through meeting the following objectives:
1. The starting point in micromorphology is to describe the sediments and
reconstruct detailed depositional and post-depositional histories for each
site. For this purpose micromorphological samples were collected from all
geological horizons and contacts from Mwanganda's Village Areas I and III,
Chaminade II and a number of test pits. The study of site formation processes in
Karonga entails several aspects, including alluvial fan deposition, soil formation,
groundwater features and bioturbation that will be further discussed below.
2. From the reconstruction of site formation processes we will attempt to link the
different excavation units with each other to better understand the spatial
and temporal relationships between the geological strata and to understand the
development of palaeolandscapes and the landscape as it is found today.
In addition to the general goals listed above, three micromorphological samples that
were collected from a test pit near Mwandanda’s Village (MGD) Area I in 2010, and will
be used to confirm if the stratigraphy of this test pit correlates with MGD I
(MEMSAP sample numbers 697, 966 and 974 and samples collected in 2012, see
Appendix IV). More specific objectives for microarchaeology in Karonga are detailed
below.
3. Mwanganda's Village Area I and III are of particular interest because of their
complexity but even more so because in Area III the same sequence is
represented as in the adjoining older excavation by Clark and Haynes in which
elephant skeletal remains and stone artefacts were recovered from what they
reported as one and the same context, namely a truncated paleosol on top of the
Chiwondo (“From the stratigraphy at the site it is readily apparent that the
artefacts and bones occurred on the contact between the two units and within a
truncated soil at the top of the Chiwondo formation”, Clark and Haynes 1970:391).
One of MEMSAP's longer standing questions is whether the sedimentary
sequence of the elephant kill-context is potentially time-averaged (Thompson
et al. 2009, Thompson et al. 2010). This problem can be approached with the
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analyses of samples MGD III-12-24, MGD III-12-36, MGD III-12-37 and MGD III12-41.
4. A fine-scale reconstruction of the depositional history of Mwanganda's Village
will be used to test the existing formation model by David Wright (Error!
eference source not found.). In this model the sedimentary history of
Mwanganda's Village is divided into 6 stages that are visualised by six NorthSouth sections shown in Figure 1. During Stage 1 of this model, low energy
massive deposition of Tertiary (Pliocene) alluvium (Ta1) and possibly Chiwondo
Bed material took place. This is followed by the Middle and Late Pleistocene
Stages 2 (ca. 286 ka) and 3 (between ca. 282 and 44 ka) with repeated 3rd or 4th
order stream channel formation and adjacent overbank sedimentation. During
periods of stability soil formation took place and paleosols that had formed
during Stage 2 were truncated by channel erosion by Stage 3 streams, leaving
only B-horizons in most places. During Stage 4 (ca. 44 ka – 15 ka) the stream
alluvium and paleosols are capped by Late Pleistocene alluvial fans, the so-called
Chitimwe Beds, after which during Stage 5 (>15 ka) at least two channels cut into
the previously formed terraces and laterite soil formation (reddening from Feoxidation) took place. This stage is thought to have been much wetter than
Stages 2 and 3, although Stage 2 also underwent periods of wetland conditions.
During Stage 2 the elephant killing of Clark and Haynes would have taken place
and the lithic assemblage of MEMSAP Area I belongs to Stage 4. The last 1000
years (Stage 6) are reflected by fluvial erosion, cutting of terraces and truncation
of portions of all previous stages. The erosion is likely associated with farming
activities.
Eleven block samples were collected from Mwanganda's Village Area I and 4
from Area III, in conjunction with loose sediment samples, plus 5 extra loose
samples from MGD I to study the depositional and erosional processes (see Table
1), soil formation (esp. MGD I-12-08, MGD I-12-09, MGD I-12-10, MGD I-12-11,
MGD I-12-13, MGD I 12-14, MGD I-12-16, MGD I-12-17, MGD I-12-18, MGD III-1236, MGD III-12-37, MGD III-12-41) and/or other post-depositional modifications
such as redoximorphic features and carbonate nodules (see point 7).
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Figure 6 Site formation model for Mwanganda's Village.
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5.

The identification of periods of non-

deposition and erosion is an important aspect of
micromorphological analyses, because they reflect
time slices that are missing from the stratigraphic
sequence. Erosion is represented in the geological
record by unconformities and abrupt breaks in
sedimentation. Hiatuses, i.e. periods of nondeposition, also produce clear contacts and can be
identified from soil formation. Pedogenesis is a
top-down chemical and physical process. If it takes
place in a context of active deposition, the degree
of soil formation will be limited. However, wellFigure 7 Close-up of Chaminade II
East Profile. Note Mn/Fe nodules
(bracket) and lithic artefact (arrow).
developed soils with clear horizons only form on stable surfaces. Soils and soil
horizons are indicative of a period of stability and the potential preservation of a
former land surface, because they can only fully develop during prolonged nondeposition or minimal deposition. During such periods the stable ground surface
is covered with vegetation, which promotes weathering (illuviation and
eluviation of minerals and clay) and leads to the formation of different soil
horizons. In the field, soil horizons have been observed in Mwanganda's Village
Area I and III and sharp and more diffuse contacts between different
sedimentary units have been documented in all excavations and test pits.
For example, in Chaminade II, the transition from Unit 3 to Unit 4 is of special
interest for the understanding of the depositional change, the accumulation of
artefacts, and the formation of Mn/Fe oxide nodules (Figure 7). In the field this
transition was described as an abrupt boundary between very poorly sorted
sand (Unit 3) and the somewhat finer poorly sorted silty sand of the Unit above
(Unit 4). In this ca. 8 cm thick upper unit (Unit 4), Mn/Fe oxide nodules (0.5 – 2
cm in diameter) have formed and artefacts are concentrated (CHA II-12-21, see
Table 1 and also point 6 about redoximorphic features).
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Another point of interest at Chaminade II is the contact between lagoon/lake
shore deposits and Chitimwe alluvial fan deposits (CHA II-12-39, CHA II-12-40,
Appendix III). It was observed that the change from lagoonal to alluvial fan
deposits coincides with increased mottling and lateritisation (Figure 7).
6. During former wetland (fluvial/alluvial) conditions, redoximorphic features
(Mn/Fe nodules, laterites, mottles, gley) and the formation of secondary
carbonates modified the deposits in the Karonga area to a great extent (Figure
8). Water table processes, in particular the fluctuations between both watersaturated and arid conditions, and oxygenated and anoxic water, produce a
variety of post-depositional sedimentary features including zones of iron and
manganese oxide depletion (gley), zones of iron and manganese oxide
precipitation (mottles and nodules), and carbonate precipitation (coatings and
nodules). Understanding the history of these processes is important because
subsurface water can contribute to the dissolution or decomposition of
archaeological features and materials. Soil horizons and redoximorphic features
can potentially have altered the same deposit at different moments in time and
result in features that look similar in the field but were formed in different ways.
Micromorphology is an ideal technique for documenting the presence of water
table features, including groundwater carbonates (Alonso-Zarza 1999, AlonsoZarza 2003, Wright 1990, Pimentel et al. 1996).

Figure 8 Large impure carbonate nodules
from Unit 1 of MGD I.
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It is important to distinguish between
pedogenic
features

and

redoximorphic

because

the

latter

are

groundwater related and the minerals
form in situ (they are authigenic),
whereas the remnants of a buried soil
indicate the previous existence of a
stable surface and the downward
movement of weathering minerals
and

organic

important

material,

implications

having
for

the

understanding of the archaeological
record.

It

distinguish

is

also

between

important
water

to

table

features and soil features, because the
former can form rapidly within years
Figure 9 Profile of Test Pit 9 showing
Mn/Fe nodules in non-lateritic deposit
(arrow).

or decades, while the latter take

thousands of years to develop (esp. MGD I-12-05, MGD I-12-06, MGD I-12-15)
(MGD I-12-04, MGD I-12-07, MGD I-12-28).
7. At the regional scale, micromorphology will be used to help identify different
episodes of alluvial fan and fluvial deposition. Sedimentation and erosion
patterns in the Malawi Rift are very complex and primarily a function of the
interaction

of

tectonism

and

climate

(Betzler

and

Ring

1995).

Micromorphological analyses can help to gain insight into the regional
erosional and depositional processes during the Pleistocene, that is the
mode of deposition of alluvial fans and the underlying lacustrine and near shore
deposits and their timing relative to climate change and human occupation.
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8. Once the alluvial fans in the Karonga area and the location of MSA sites on them
can be reconstructed, Tryon's predictive model (Tryon 2010) of how the
visibility of MSA human settlement is affected by the geological record in
an alluvial fan landscape can be tested against the actual distribution of MSA
sites in Karonga. It should be noted that, although many researchers have
conducted micromorphological studies of soils formed on alluvial fans, with
some of particular relevance to this project (Stokes et al. 2007, Nash and Smith
1998), there are very few studies that investigate the micromorphology of
archaeological sediments in alluvial fans. Geoarchaeological investigations of
archaeological sites located within fans include work by Tryon (2010), Boyer et
cl. (2006), Barker et al. (1998), Stafford et al. (1992), and Waters and Field
(1986). The primary methods of investigation of these sites and features are
landscape-scale geomorphology conducted in the field and from satellite images,
and site-scale stratigraphy conducted from coring and particle size analysis.
Most geoarchaeological analyses of fans are conducted in association with
agricultural sites. Despite a rich history of pedological analyses of alluvial fan
deposits, there have been very few applications of micromorphology to study
archaeological sites located within alluvial fans.
9. Microarchaeology will play an important role in the reconstruction of climate
and vegetation during the MSA and LSA by geochemical and micromorphological
analyses of samples taken from archaeological horizons. Information about
climate and vegetation from the archaeological sites directly reflects the
paleoenvironmental context in which past human behaviour took place.
10. Ultimately, the microarchaeological and micromorphological results that are
directly derived from the archaeological sites will be integrated with regional
vegetation and climate reconstructions from lake cores (Scholz et al. 2011,
Scholz et al. 2007) and with regional geomorphological work conducted by the
rest of the MEMSAP geological team. Only when the microscopic and site-scale
geoarchaeological work can be linked with the regional-scale lake core and
geomorphological work can a complete picture emerge of MSA human life and
environment. This is particularly relevant to the MEMSAP goals of linking human
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demographics to lake shore position and climate change, e.g. periods of
megadrought.
11. A

methodological

objective

is

concerned

with

the

integration

of

micromorphology with OSL sampling and OSL-analyses and how OSL dating
can be assisted by micromorphology. Micromorphological block samples were
collected in tandem with OSL samples because micromorphology can provide
information that is of use to the OSL dating specialists. A similar approach has
been utilized at several other archaeological sites, including Lapa Vermelha in
Brazil (Feathers et al. 2010) and Nonda Rock in Australia (David et al. 2007).
Micromorphological block samples were taken in conjunction with OSL samples
(either blocks or tubes) in Mwanganda's Village Area I and III, Chaminade II and
Test Pits 1, 3 and 7 (Appendix IV). Micromorphological analyses will be used to
determine the degree of post-depositional mixing of stratigraphic units. Mixing
of sediment can negatively impact OSL dating efforts because, depending on the
process, younger sediment can move downwards into lower (older)
stratigraphic units, or older sediments can move upwards into younger units.
Two main types of active post-depositional mixing processes were observed in
the study area: shrink-swell and insect bioturbation.
Sediment shrinking and swelling occurs when
certain types of clay minerals (smectites) are
present. During high soil moisture conditions,
these clay minerals absorb water molecules into
their structure, which causes individual clay
particles to become larger (swelling). During low
soil moisture conditions, the water leaves the
mineral structures and clay particles become
smaller (shrinking). During very arid intervals,
large cracks can form within the sediment and
material on the ground surface can fall into the
Figure 10 Termites in the NW corner of
Mwanganda's Village Area III.
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cracks. Over time, the processes of crack formation, material falling into cracks, and
swelling can cause sediment of different ages to become mixed at depth within the
sediment.
Insect bioturbation is another process that is widespread in the Karonga area and
results in older and younger sediments becoming mixed (Armourchelu and Andrews
1994, Canti 2003, Davidson et al. 2002, Hole 1981, McBrearty 1990b, Wood and
Johnson 1978). As insects move through sediment, they generate channels and burrows.
These channels and burrows can become filled with sediment from higher up within the
deposit when water flows through the burrow system. Some insects also consume
sediment in one place and excrete it elsewhere. Similarly, plant root channels can serve
as conduits for both insects and loose sediment entrained in water to move downward
into a sedimentary deposit. The degree of mixing from bioturbation is dependent on
many factors including the types of insects and plants present, and the depth of the
sediment. In northern Malawi, as in other parts of Africa, termites (Figure 10) can be
major agents of sediment mixing (McBrearty 1990a, Fowler et al. 2004). When older
and younger sediments become mixed, individual quartz or feldspar grains with
different degrees of dose accumulation (age since exposure to sunlight) can be present
in the same dating sample. This can cause the resulting calculated age of the sediment to
be different from the target age, which is the time when the layer or feature of interest
was buried.
Another type of post-depositional process that negatively impacts OSL dating efforts is
translocation, a natural soil-forming process. During the process of translocation, clay
from the ground surface moves downwards. The clay accumulates at depth, forming a
soil horizon. The accumulation of clay at depth is a process that occurs over thousands
of years, with the composition (both mineralogy and texture) of the sediment slowly
changing over the course of this time.
OSL dating is most reliable when the dating specialist can estimate the dose rate. Two
factors that influence the dose rate are the moisture content of the sediment, and its
chemical composition. If the moisture content or composition of the sediment changes
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over time, it can be difficult to model the dose rate. In subsurface soil horizons where
clay accumulates, both the composition and moisture content change over time, as clay
minerals contribute to higher moisture retention. Mixing due to bioturbation and
shrinking and swelling, as well as the formation of subsurface soil horizons can be
identified

using

characteristic

fabrics

and

features

that

are

visible

in

micromorphological samples.
Summary of Activities with General Observations
Susan Mentzer and Flora Schilt started their work in Karonga by visiting (and revisiting) the MEMSAP sites together with Jessica Thompson, Scott Robinson, Marina
Foster Bravo and David Wright to get to know the excavations (their stratigraphy,
archaeology, and how they are
situated in the landscape) and
to exchange thoughts with the
other scientists. Sites visited
include Mwanganda I, III, the
Test Pits that were open at that
time (1-8), the area where CS70 would be excavated later
that season (and during the offseason) and some geotrenches
Figure 11 Artefacts and Mn/Fe nodules
accumulated (from deflation) on a hilltop near
Chaminade.
that had been dug the previous field season for the geomorphologists. Also, Mn/Fe
nodule accumulations (also known as iron-pans) were observed at the surface on hill
tops near Chaminade and some gullies in the area where the Chitimwe Beds are
exposed as well as exposures of the Chiwondo Beds (Figure 11).
On Sunday, 22nd of July a group trip was made to Kayelekera, a uranium mining area
where in 1990 a survey was conducted by the Department of Antiquities. The surface
finds from this survey were studied and documented in 2009 by Menno Welling and
Jessica Thompson in the National Repository in Nguludi (Thompson et al. 2009).
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On the way to Kayelekera, the group passed by a quarry and observed Early Cretaceous
Dinosaur and Sungwa Beds consisting of quartzite cobbles. These conglomerates are
of interest to the project and studied by the geomorphologists, because they are a
possible source for the Chitimwe Beds. The Sungwa Beds overlie the Dinosaur Beds and
the general impression is that the Sungwa Beds contain larger and more rounded,
spherical cobbles than the Dinosaur Beds.
The next day the 2010 salvage excavation Kafula Ridge West at “False Disappearing
Hill” in the Lufira River catchment was visited (Thompson et al. 2011). Susan Mentzer
collected two block samples, because the distinct colour difference between the upper
grey horizon and a lower red horizon was not clear in thin sections produced from 2010
micromorphological block samples (KRW-12-01, KRW-12-02). Initially it was thought
that the different horizons are of different colour because of soil formation (eluviation
and an increase in clay in the red lower horizon from illuviation). However, after the
observation of weathering bedrock (saprolite) and colluvium higher up the hill in a
gully, it became clear that the stratigraphy of KRW is composed of: 1) weathering
bedrock (white/pinkish, rich in potassium feldspar or K-spar); with 2) colluvium on top.
The reasons for the absence of a sharp contact can be found in advection between the
two layers and termite bioturbation.
From the 24th to the 30th of July Susan Mentzer and Flora Schilt began to study and
sample profiles. They worked together with David Wright most of the time. Profiles
were described geologically starting at the bottom and soils were described starting
from the top. First the South profile of Mwanganda's Village Area I (square C5) was
described and samples were collected for OSL and micromorphology and loose samples
for particle size analyses. The most conspicuous depositional unit in MGD I is a cobble
layer formed by a river flowing into the direction of the village (decline toward the NE).
Artefacts are concentrated on and above this layer. It is capped by discontinuous
Chitimwe alluvial fan deposits of differing colouration. After the sedimentary profile
description these horizons in the upper alluvial fan deposits were described as a soil
(probably an Ultisol, well developed).
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Extra loose samples were collected from the North Profile to help answer the question
whether the differently coloured horizons in the uppermost Chitimwe alluvial fan
deposits are the result of soil formation or of authigenic alterations caused by water
table fluctuations. In the northern profile the colour changes were better visible than
in the South profile. This could be related to a closer proximity to the saturated zone.
However, until further study three hypotheses remain for the colour differences: 1) soil
formation within the Chitimwe, 2) water table features within the Chitimwe and 3)
both soil formation and water table features with possible lateral variation, where
the water table has been higher in the north.
Also it was observed that cm-sized carbonate nodules in two units (2 and 5) are more
abundant in the northern part of the excavation trench and therefore samples were also
taken from the East profile of square E2 (MGD I-12-04) and the East profile of square D1
(MGD I-12-07).
David Wright described several other profiles with us (Test Pit 2 and 7) including the
profile of the South End of Chaminade II. At that moment it consisted entirely of
strongly mottled and lateritic Chitimwe alluvial fan deposits. It includes a gravel and
cobble layer on top of which artefacts are concentrated and a ca. 8 cm thick zone of
poorly sorted silty sand with Mn/Fe nodules in somewhat finer sediment than above
and below (poorly sorted sand below and sandy loam above). Samples CHA II-12-19,
CHA II-12-20, CHA II-12-21, CHA II-12-22, CHA II-12-23 were taken at this point.
During the course of the rest of the field season, Flora Schilt documented all remaining
(17) test pits by taking photographs, describing the profiles adopting the same
methods used by David Wright and taking samples where necessary. She was assisted
by Oris Malijani, Senior Antiquities Officer for Geoarchaeology at the Malawi Ministry of
Tourism, Wildlife, and Culture, based in Lilongwe. The documentation of the test pits
was of importance because they all needed to be closed before the end of the season for
safety and ethical reasons.
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To find the transition to the Chiwondo Beds, the profile of square C5 in Mwanganda's
Village I was extended from 170 to 460 cm and the South profile of Chaminade II was
deepened on its East side from 340 to 606 cm. These deep profiles were described and
sampled by Flora Schilt and in collaboration with Marina Foster Bravo and Scott
Robinson. At Chaminade II two more micromorphological samples were collected for
the examination of the deepest lagoonal, Chiwondo-like, deposits and the transition to
the Chitimwe Beds (CHA II-12-39, CHA II-12-40).
On the 4th of August Flora Schilt described and sampled a lateritic 240 cm deep SE
profile in a non-archaeological trench dug for a septic system near a house. It was
located just uphill and south of the then soon to be excavated CS-70 site (likely Clark's
Chaminade 1A). It consisted of Chitimwe alluvial fan deposits and a micromorphological
block sample was collected from the NW wall, at the contact of Unit 2, a 60 cm thick
layer of fine to medium pebbles, topped by few very coarse pebbles (possibly
manuports) and Unit 3, coarse to very coarse sand. Many artefacts could be observed in
the profile at the top and slightly above Unit 3. Questions that were discussed with
Jessica Thompson include whether the deposition of the alluvial sands happened
episodically or continuous and what the relation between depositional regimen and
climate is. The hypothesis is that deposition took place mainly after episodes of strong
climate change. For example, a landscape sparsely vegetated during dry periods is easily
eroded at the first strong rains of a wetter period.
On the 10th of August Flora Schilt joined the geomorphologists Scott Robinson and
Marina Bravo Foster to one of their geotrenches, Sadala South. This 363 cm deep
lateritic profile was of special interest, because a hand-axe – a clear indicator of an Early
Stone Age deposit – had been found deep inside the deposits in a 10 cm band of
horizontally oriented medium to coarse well-rounded pebbles on poorly sorted, angular
to subangular gravel. The coarse unit shows a strong dip to the East and is capped by
poorly sorted coarse to very coarse sand and very fine gravel. A micromorphological
block sample was collected including the contact between the two lower units and a
band of Mn/Fe nodules (0.5-1.5 cm in diameter) in the second unit.
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During the course of the excavations Flora Schilt kept visiting the Mwanganda sites,
especially Mwanganda Area III where excavations were still in process until the 16th
of August. At this site four micromorphological samples were collected. The 183 cm
deep East profile of square AZ2 and the 101 cm deep East profile of AZ4 were described.
Clark and Haynes' Chiwondo was represented in the deeper profile by deposits of silty
clay and sandy clay loam: lagoon/lake shore sediments that are somewhat coarser than
the typical Chiwondo Beds. At the end of the season all four exposed profiles of the
finished excavation were drawn by hand.
Future Work and Goals
1. Micromorphology may contribute to the search for the source of the alluvial fans
(Chitimwe Beds). This can be done by comparison of the mineral composition
and characteristics of the Dinosaur Beds with the alluvial fan deposits from the
excavations.
2. Stable isotopic analyses (carbon and oxygen) can be undertaken to determine if
carbonates are pedogenic or if they are features related to the water table.
Carbonate nodules formed by pedogenic processes can have different carbon and
oxygen isotopic compositions than groundwater carbonates. This is because
pedogenic carbonates form much slower than groundwater carbonates. Water
samples have been collected from groundwater near Mwanganda's Village
(sample Mwakasungula-12-42, see Appendix III), because the oxygen isotopic
composition of groundwater carbonates is dependent on the isotopic
composition of the groundwater. This way the isotopic composition of
carbonates can be compared to this groundwater sample and the values for local
meteoric water in northern Malawi, reported by (1996) as averaging δ18O = 4.1‰.
The immediate goals and their timeline for execution are given in Table 2.
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Table 2 Outline for the realisation of the analyses 2012/2013.
Timespan

Scientific work

20 July – 12 August 2012

Field work in Karonga. Entering data, All samples were transported to the
labelling
and
organising University of Tübingen, Institute for
photographs, etc.
Archaeological Sciences, Germany.

August 2012

Technical work

Samples MGD I-12-03, MGD I-12-04,
MGD I-12-06, MGD I-12-07, MGD I12-08, MGD I-12-09, MGD I-12-11,
MGD I-12-12, MGD I-12-15 were
oven dried and impregnated by
Panagiotis Kritikakis.

September/October 2012

Flora Schilt (FCS) works on the field FCS cuts the samples listed above.
report, advised by Susan Mentzer Resin, styrene and hardener are
and Chris Miller.
ordered for the impregnation of the
rest of the samples.

November/December 2012

The Field-report is finished in the
second week of November. Chris
Miller, Susan Mentzer and FCS make
plans for a research proposal, to be
submitted to DFG, the German
Research Foundation, before the end
of 2012. FCS writes the research
proposal.

January/February 2013

Focus on thin section analyses of Sawing of all the remaining samples
MGD I and III.
by FCS. Panos makes thin sections.

March/April 2013

Thin
section
analyses, Panos makes thin sections.
documentation, descriptions and
writing of micromorphology-report.
Work on poster for Hawaii
(Paleoanthropology Society) with
Andrew Zipkin, David Wright, JT and
others. Keywords: ochre, history of
archaeology, Clark's work, Bruce and
site formation.

May/June 2013

Thin
section
analyses, Laboratory work for geochemical
documentation, descriptions and analyses.
writing of micromorphology-report.
Particle size analyses and other
geochemical analyses on loose
samples.

Material for impregnation arrived
November 6th.
FCS oven dries and impregnates the
remaining 27 micromorphological
samples.
Panagiotis
Kritikakis
repairs/remakes 2010/2011 thin
sections and produces new 2012 thin
sections.
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V. SURVEY
Overview
Archaeological survey was undertaken in two main ways, each with its own suite of
objectives. First, survey in the Chaminade area was designed to understand the
distribution of archaeological materials in the ca. 6 km2 surrounding the town of
Karonga. The ground survey was conducted by experienced archaeologists (Dr. Alex
Mackay, Sheila Nightingale, Menno Welling, Andrew Zipkin, Victor de Moor, and Jacob
Davis), with particular emphasis on placing specialists in lithic analysis (Mackay,
Nightingale, and de Moor) and ochre (Zipkin) into the field. With an eye trained in the
specific technological attributes of stone artefacts and ochre, these team members
would be best equipped to assess the significance of surface finds in terms of MEMSAP’s
larger goals of understanding techno-behavioural change over time.
Second, surveys were conducted by Victor de Moor, assisted by Davie Simengwa and
Kingsley Pamanda (both previously of the Catholic University of Malawi), in several of
the river catchments of the Karonga District. The aim was to provide a landscape-scale
analysis of stone artefact production strategies during the MSA of northern Malawi.
Previous pilot surveys suggested differences between the catchments with respect to
the availability and geological characteristics of raw materials for the manufacture of
stone tools (Thompson et al. 2012b). Therefore, the 2012 surveys focussed on two
features. Firstly, the analysis focussed on cores, the single most informative type of
artefact for analysing stone tool production strategies. Secondly, analysis also included
unmodified cobbles, the raw stone material sources mainly in use in the area during the
Middle Stone Age. Stone artefacts were not collected during either of the survey types.
Chaminade Survey
The Chaminade survey resulted in the identification of 35 localities that may warrant
future investigation, either because of the types of artefacts, their condition,
depositional environment, or some combination thereof. Of these localities, nineteen
were designated for a 1 x 2m test pit to be dug over the course of the field season. These
pits were to be excavated archaeologically, but without piece-plotting. This would
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ensure archaeological control over artefact recovery but still provide an expedient way
for the geological team to access and describe the subsurface deposits in a variety of
locations of archaeological significance. In total, the Chaminade Survey (CS) test pits
numbered 21. This is because one pit reached bedrock within 40cm and had to be sunk
elsewhere for the stratigraphy to become apparent, and two pits were excavated at
another site to capture more detailed variability and establish the boundaries of the
site. The details and results of these excavations are provided in the section on
excavation.
Another important outcome of the survey was the identification of the probable location
for the Chaminade 1A (CH-1A) archaeological site, excavated by J.D. Clark and
colleagues in the 1960s (Clark et al. 1970). The survey team found a shallow depression
with borders suggestive of a rectangular excavation into which the original walls had
slumped and their sediments eventually deflated. The surface at the bottom of the
depression and the surrounding higher deposits were littered with several thousand
MSA flaked stone artefacts as well as multiple pieces of worked ochre.

The site,

although officially known as “CS-70”, became referred to for each of reference as Bruce.
CS-70 was confirmed as one of Clark's excavation sites by a senior administrator (Mr.
Winston Magumbwa) at the Cultural and Museum Centre Karonga, who had been a
student at Chaminade Secondary School during the 1960s and visited Clark's
excavations on his way to and from school. Photos taken by J.D. Clark or his colleagues
showing CH-1A in 1965 and provided to MEMSAP by Prof. Nick Toth and Kathy Schick
at the Stone Age Institute (Bloomington, Indiana) are a general match to the vegetation
observed at CS-70 and to the landscape visible in the distance. Finally, a natural
drainage channel which cuts through unexcavated sediments adjacent to the site
exposed pebble horizons and ferruginous sand qualitatively comparable to the
sediments described by Van Eggers in his summary of the excavations at CH-1A (Clark
et al. 1970). Although it cannot be confirmed at this time if this location is indeed CH1A, it can be stated with a high degree of confidence that we have identified one of
Clark's MSA excavation sites.
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Catchment Survey
Goals and Objectives
High abundances of MSA stone artefacts and unmodified cobbles are present on the
surface at many localities across the whole Karonga District in an area of approximately
70 km from north to south and 20 km from east to west, particularly where Chitimwe
Beds are exposed at the surface. In the northern part of the District three large primary
river catchments define the landscape (Songwe, Lufira, and North Rukuru), while the
southern part has four small catchments (Ruasho, Wayi, Remero, Wowve). These river
catchment systems drain east from the western highlands into Lake Malawi (Figure 12).

Figure 12 The river catchment systems in the Karonga District of northern Malawi.
Large-scale surveys are required since surface cores and cobbles are analysed instead of
large assemblages of in situ artefacts. This approach is applied because abundant
sources of lithic raw materials, such as river or river terrace cobbles, are available on
the entire landscape. In addition, geomorphologic aspects of the survey areas and
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taphonomic processes on the artefacts are taken into account. The objectives of the
surveys are to investigate differences in raw material availability between the
catchments and in relation to this, the possible variation in lithic reduction strategies
within these catchments.
The goal of the surveys was to test the hypothesis that differences in the archaeological
data between the catchments occur in relation to raw material availability and quality.
The main questions are: 1) how did MSA people respond to raw material constraints on
their technological systems? 2) how did they ensure the availability of cutting edge
technology when foraging in areas away from raw materials? and 3) can we use
differences in catchment geology to identify past patterns of land use and mobility?
The 2012 surveys are the continuation of pilot studies of previous field seasons. From
2011 onwards a system of core analysis has been developed for studying and recording
the artefacts on their find spots in the field during the surveys (Thompson et al. 2012b).
The methodology of the surveys contained four major approaches to data collection and
analysis.
Survey Methods
The main practical objective was to undertake survey tracks covering seven catchments
in northern Malawi: the Songwe, Lufira, North Rukuru, Ruasho, Wayi, Remero, and
Wovwe (from north to south) in particular in areas where Chitimwe Beds are indicated
on geological maps and in possible Chitimwe areas located between the river
catchments. Due to time constraints, only surveys in the North Rukuru, Ruasho, and
Remero River catchments were executed in 2012, as well as a survey of two small
neighbouring geologically mapped Chitimwe Beds areas known as Sadala North and
Sadala South located in between the North Rukuru and Ruasho river catchments. Due to
the abundance of MSA artefacts the analysis focuses on cores, as mentioned above, and
to a lesser degree on unambiguous Levallois flakes. To find the locations where the
Chitimwe Beds and MSA artefacts are exposed on the surface, geological maps of the
study area are used, as well as information from recent geological surveys executed by
MEMSAP geologists.
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During the surveys in 2012 a number of changes were made compared to the 2011 pilot
study in order to obtain more detailed information on technological aspects of core
reduction and to improve the correlation with the geomorphology in the area of the
survey tracks. During the 2011 survey it was attempted to keep surveying in straight
lines. This, however, appeared to be very difficult due to physical obstructions such as
dense vegetation and cliffs. Therefore, in 2012 specific landforms were surveyed, such
as range tops, slopes, or river flats (Table 3).
To map the survey tracks and find spots a Differential GPS was available, but was at the
time experiencing many technical problems. Therefore, a less precise hand held GPS
was used. The main drawback to this approach was that reliable elevation data are not
readily available for survey tracks. With the help of geological maps of the Karonga
District – and geomorphologic research executed by MEMSAP geologists simultaneous
with the surveys – possible Chitimwe exposures on the surface were investigated.
During the survey, angles of hill slopes were measured and estimated with the help of a
clinometer. The percentage of visibility of the surface of the landform area was
determined, as well as the percentage of exposure of the artefacts, which indicates what
one would expect to see on the surface of the landform if the visibility was perfect. This
system of archaeological surveying is based on the Code of Practice for Archaeological
Investigation of Aboriginal Objects in New South Wales. Care was taken record the
artefact and transect attributes without straying from the transect itself. For example, if
a large concentration of artefacts and cobbles was found, cores and artefacts outside the
survey path were not recorded. In this way, comparisons could be made between
characteristics of stone artefacts across the survey transect without adding undue bias
from areas where artefacts were concentrated.
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Table 3 Attributes of survey tracks.
Variables

Measurements / categories

Transect number

001, 002, 003, etc

Photo file number(s)

Every transect will be photographed

Landform

1) Range top; 2) Upper slope; 3) Middle slope; 4)
Lower slope; 5) Flat land (not part of river or creek
flat); 6) Hill (smaller than range top, not big enough to
divide into upper, middle and lower slope); 7) River
flat (ancient floodplain); 8) Creek flat; 9) Long gradual
slope; 10) Short steep slope

Remarks on landform

Remarks on for example steep or gradual slope and
degrees of slope angles measured/estimated with a
clinometer, meandering river, size of landform, which
landform is projected on the geological map, e.g.
Chitimwe, Chiwondo, Dinosaur Beds, etc

Average
percentage
of
Visibility must be determined and recorded to the
visibility of surface of the
nearest 10 %
landform area
Remarks on visibility

Average
percentage
exposure of artefacts

Remarks on exposure

Comments such as: open patches, field, short or tall
grass, trees, buildings, water surface, etc
Exposure must be estimated to the nearest 10 % as the
of mean percentage of the surface area of the survey
where exposure was sufficient to reveal objects on the
surface of the ground.
Comments such as: erosion and other things that can
cause erosion; agricultural activity, grazing, road
disturbance, etc.

Core Reduction Strategies
The different strategies involved in reducing cobbles to make stone artefacts are
complex. The primary purpose of a core is to produce flakes or blanks, which can be
used straightaway as tools or serve as a rough shape or outline to be further reduced
into a tool at a later stage. The ways in which such a flake or blank can be manufactured
from a core are highly variable. From refitting studies (Phillips 1991) it appears that
typologically comparable blanks could have been created by different reduction
strategies. However, the same reduction strategy of a core can result into quite different
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flakes or tools (Baumler 1995, Dibble 1995). Furthermore, one might wonder whether
two differently interpreted processes of core reduction of two distinctive typological
cores actually do represent two different methods of using a core by the original
prehistoric stone knappers. It may also be possible that they are merely an arbitrary
distinction made by archaeologists (Bar-Yosef and Dibble 1995). To make it even more
complex, the reduction of a core does not necessarily have to happen in a continuous
sequence at one moment in time.
The system of core analysis during the Karonga surveys (Table 4) includes metrical and
technological aspects of the cores, as well as core typology, and is partly adopted from
the analysis system developed by De Loecker and Schlanger in De Loecker (2006), in
which the core typology is mainly based on Hutcheson and Callow (1986) and Isaac
(1977). For the metric aspect (weight and measurements) a portable scale and callipers
or graph paper attached to a clip board were used. With Munsell Soil Charts, crystal
sizes of stone material were determined and proportions of mottles and coarse
fragments were estimated to gather information on the quality of the raw material.
More data on technological aspects, such as the extent of core reduction, were derived
from the number of scars, number of platforms and amount of flaking around the
perimeter. To examine which types of raw material were used for producing the cores,
several possible stone types were categorised. The amount of cortex on the core, which
is the outer surface of the original cobble, was estimated. A distinction was made for
cores where the perimeter divided a core into an upper and lower hemisphere, by
which the face with the lowest amount of cortex – often described as the striking
surface – is named the upper hemisphere, and where the lower hemisphere indicates
the face with the highest amount of cortex. All cores, Levallois flakes, and survey tracks
were recorded with a digital camera. The analysis of unambiguous Levallois flakes used
similar categories: weight, length, width, thickness, type of material, cortex on all
surfaces of the flake excluding the ventral side, crystal size, abundance of impurities,
and remarks.
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Table 4 Attributes of core analysis.
Variable

Measurements / categories

Core size

Maximum dimension, width, and thickness in mm

Weight

In grams

Type of material

Quartzite, quartz, sandstone, chert, other

Outer surface (cortex) on the
None, < 25%, 25 - 50%, 50 - 75%, > 75%
whole core
Outer
surface
hemisphere

on

upper None, < 25%, 25 - 50%, 50 - 75%, > 75%, not
applicable

Outer
surface
hemisphere

on

lower None, < 25%, 25 - 50%, 50 - 75%, > 75%, not
applicable

The number of flaking scars

All scars ≥ 10 mm in length and width

The number of platforms

1, 2, 3 or more

Amount of flaking
perimeter of the core

on

the < 20%, 20-40%, 40-60%, 60-80%, > 75%, not
applicable

Typology

Levallois; Disc; Discoidal; Multiple platformed;
Single platformed, unifacial; Single platformed,
bifacial; Double platformed, opposed; Double
platformed at right angles; Other

Crystal size

Fine size, Medium size, Coarse size

Abundance of impurities

Percentage of impurities mottles, large coarse
fragments, and natural fissures measured on two
spots on the cores in a 2 by 2 cm square, using
Munsell Charts for Estimating Proportions of
Mottles and Coarse Fragments.

Photo file number(s)

Every core was photographed

Remarks

Such as types of Levallois cores, types of cortex, or
types of technological stone knapping features,
such as steps.

Some clarifications and definitions are necessary regarding the typology of the cores.
Core types are almost never very typical, different stages in one core reduction
sequence could possibly represent different “types” as interpreted by an archaeologist.
51

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture
Many different definitions of types of cores exist in the literature. As part of the 2011
field season a pilot survey of one week was executed, in which different types of cores
were encountered. This was the basis for the list of types that was considered for
surveys in 2012. To make a clear distinction between types it has been attempted to
keep the list limited to the most important and distinctive types encountered during the
2011 survey. The core typology in the present list should be taken with some caution,
because the main goal is to make a distinction between radially knapped cores, cores
with one platform, and cores with two or more platforms.
Cores with any pattern of radial/centripetal flake removals are subdivided into
Levallois, Disc, and Discoidal. Such core types can resemble different techniques to
produce flakes from cores. However, this does not necessarily have to mean they are
always distinctive and separate techniques (Baumler 1988). On the subject of the
Levallois technique an enormous amount of literature exists, in which many opinions
and definitions of Levallois are discussed. For instance, much disagreement arises about
how blanks are produced with the Levallois technique. The question is often to what
extent the prehistoric stone knapper had a notion in advance about the form and size of
specific flakes they wanted to produce. Some archaeologists, such as Bordes (1961),
Boëda (1995), and van Peer (1995) maintain a rather strict idea of predetermined
flakes produced with a particular morphology in mind from prepared cores.
Levallois
“Sera classé comme éclat Levallois tout éclat dont on peut penser que sa forme a été
prédéterminée, par préparation spéciale du nucléus, avant son détachement.” (Bordes
1961:17).
In many French studies after Bordes, emphasis is put on examining stages in the
reduction process of a core, known as Chaînes opératoires. In this approach, successions
of technological choices – in answer to the changing shape of the core during its
reduction process – are analyzed. In this method the process behind the Levallois
technique is analysed instead of the resulting artefacts. Eric Boëda (1994) created a new
definition of the Levallois technique, ‘Le Concept Levallois’. In this concept of Levallois
predetermined blanks still play a part, but there can also be several blanks from one
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striking platform. Boëda distinguishes between two Levallois core reduction techniques.
First, he describes cores from which one last ‘preferred’ flake or blank has been
removed as Levallois preferential. To obtain more of such blanks, each time the whole
core – the striking surface and the platform – needs to be prepared again. Secondly,
there are cores reduced with the méthode Levallois récurrent from which several
‘preferred’ Levallois flakes can be produced without the necessity of much preparation
each time between these produced flakes. Boëda has subdivided this Recurrent
Levallois into more typologies, where e.g. the desired Levallois flakes are knapped in a
parallel or centripetal pattern (Boëda 1995).
In opposition to the French approach, stands the ‘American tradition’ in which emphasis
is put on statistical studies of – among other things – cores (Kuhn 1995, Dibble 1989).
To reconstruct core reduction strategies, the focus in these studies is directed to
collecting and analysing large amounts of metric and characteristic data, such as
measurements, percentage of cortex, or number of flake scars. With this type of analysis
the archaeologist is forced to pay attention to a variety of core reduction related issues,
next to the morphology of the core (Bar-Yosef and Dibble 1995, Kuhn 1995).
In the core analysis of the present survey, emphasis will be put on a statistical analysis
of metric and characteristic aspects, although examples of specific core types, such as
Levallois recurrent, will be noted in the remarks. For determining a core typologically as
Levallois it must display a main striking surface with a centripetally pattern of flake
removals, on which one or a couple of relatively large flake(s) has/have been removed
at a later stage than those centripetal flake negatives, because they are overlapping the
centripetal scars. On the other surface of the core striking platform preparation flake
scars are visible.
Other cores with a radial pattern are categorized under disc or discoidal. These cores
are different from Levallois because they do not show one or more relatively large flake
scars at the end of the flaking sequence. Furthermore, disc and discoidal cores have a
more spherical striking surface than Levallois cores, which show a more flat striking
surface. This means that flakes produced from such cores are less flat than Levallois
flakes. Hutcheson and Callow (1986) and Isaac (1977) have given the following
definitions:
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Disc
“‘Mousterian’ disc cores, flattish and with a radial pattern of removal scars on one face,
and peripheral platform preparation, giving only limited scarring of the other”
(Hutcheson and Callow 1986: 242).
“My understanding is that the Mousterian disc core has a dorsal face with subequal
centripetal flake scars around a central point or slightly elevated pole. The ventral face
shows trimming of a different character. A large central area may be unretouched, and
trimming is concentrated in a marginal bevel forming a striking platform around the
perimeter” (Isaac 1977: 176).
Discoidal
“Again rather flat, with more or less radial scar patterns and removals of roughly equal
size on both faces” (Hutcheson and Callow 1986: 242)
For the Karonga surveys disc cores are defined as rather flat and with a radial pattern of
flake removals on one face – called the upper hemisphere – and limited scarring on the
other face – the lower hemisphere – which mostly consists of platform preparation. A
few of the cores in the Karonga area display characteristic features of disc cores, but
they have no scarring on the lower hemisphere, which could indicate not much
preparation of the working edge. They are also categorized under disc cores. Discoidal
cores exhibit flake scars on both faces, in such a way that it is not clear which face is the
upper or lower hemisphere. In short, these are cores with a perimeter consisting of one
platform from which in a radial way around the perimeter (working edge) flakes have
been removed from both faces (bifacial). This is different from discs, since at the disc
cores the flake scars on the lower hemisphere seem to be mostly meant as preparation
(of the working edge) for flake removals on one face (the upper hemisphere).
During the 2011 pilot survey, a quantity of cores appeared that did not show one
platform around a perimeter of the core with a radial pattern of flake removals on one
or both hemispheres of the core. In these cases, first the number of platforms needs to
identified relative to on which part of the core they are located. Secondly, it must be
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established in which direction(s) and face(s) flakes are removed. This leads to the
following typology:
Multiple-Platformed / Polyhedral
“A multi-platformed core, roughly globular in shape, with flaking carried out in any
direction and from any platform capable of yielding a usable flake; often exhausted, and
sometimes with arretes showing signs of shattering caused by unsuccessful attempts to
continue debitage” (Hutcheson and Callow 1986:243).
Single-Platformed, Unifacial
“Flakes have been struck on one face only, from a single platform” (Hutcheson and
Callow 1986:243).
Single-Platformed, Bifacial
“Flakes have been removed from two faces, from a single platform. This sometimes
results in a core looking rather like a chopping tool, though with an edge too obtuse, or
irregular, to be useful.” (Hutcheson and Callow 1986:243).
Double-Platformed, Opposed
“The two platforms are opposed to each other, on the ends or sides of the cores; from
these, flaking has been performed on either the same or adjacent faces.” (Hutcheson and
Callow 1986:243).
Double-Platformed at Right Angles
“The two platforms are perpendicular to each other, more or less adjacent: flaking has
been carried out on either the same or adjacent faces.” (Hutcheson and Callow
1986:243).
Other
Rare types of cores, such as prismatic cores, are categorized under ‘Other’. Then further
information will be given in the remarks. Cores which are very ad hoc and produced
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with no specific distinguishable pattern whatsoever are also categorised as ‘Other’. A
definition that can be used is given by Hutcheson and Callow (1986:243) to describe
shapeless or miscellaneous cores: “Formed by a few removals without any obviously
preferred orientation”.
Lithic Raw Material Resources
To obtain data on the possible lithic raw material resources in the different river
catchments, unmodified cobbles (found in the same localities as the analysed cores)
were characterised according to material type, quality, and size (Table 5). In each
surveyed transect, when artefacts and/or Chitimwe Beds are encountered several
samples of 10 unmodified cobbles (≥ 10 cm) were taken. If possible, at least one sample
of cobbles was measured and analysed from every landform. To determine the type of
material, crystal size, and abundance of impurities, it was necessary to break open each
cobble.
Table 5 Attributes of cobble analysis.
Variable

Measurements / categories

Cobble size

Maximum dimension, width, and thickness in mm

Weight

In grams

Type of material

Quartz, quartzite, etc

The amount of outer surface
None, < 25%, 25 - 50%, 50 - 75%, > 75%
(cortex)
Angularity

Rounded; Sub-rounded; Angular; Sub-angular

Type of Material

Quartzite, quartz, sandstone, chert, other

Crystal size

Fine size, Medium size, Coarse size

Abundance of impurities

Percentage of impurities mottles, large coarse
fragments, and natural fissures measured on two
spots on the inside of the cobble in a 2 by 2 cm
square, using Munsell Charts for Estimating
Proportions of Mottles and Coarse Fragments.

The aim of these analyses is to determine raw material distribution, proportion, and
quality within the geologically different catchments. The characteristic core variables –
56

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture
indicating features of technological behaviour – can then be linked to the raw material
characteristics to determine whether these influenced core reduction strategies.
Furthermore, to link the landscape data of the catchments to the cores and raw cobble
material, a GIS analysis can be applied to plot the archaeological data against catchment
features such as geology and topography.
Taphonomic Processes
Data from the 2011 pilot surveys show cores with varying degrees of edge rounding.
Therefore, during the 2012 surveys, degrees of weathering are analysed on the cores
and Levallois flakes divided into the following categories: 0) No edge rounding evident;
1) Edge rounding visible under light magnification; 2) Edge rounding visible to the eye,
but no features of the artefact were obscured; 3) Edge rounding obscured features of
the artefact, including blurring of dorsal scar patterns and possible modification of
artefact dimension
The aim of this analysis is to account for natural post-depositional processes in
understanding the distribution and exposure of stone artefacts. The degree of
weathering on the cores will be linked to the geomorphologic data of the northern
Malawian landscape being made by a team of MEMSAP geoscientists.
Preliminary Results
For logistical reasons, the 2012 surveys started in areas closest to the excavation house
by the Karonga airport. The nearest catchment area is the North Rukuru. In this large
river catchment system the North Rukuru River flows from the western highlands just
north of Karonga town into Lake Malawi, transporting many cobbles and leaving them
behind as raw material resources in the landscape. Apart from surveys in the North
Rukuru catchment, further surveys were executed southwards (Figure 13). In the
smaller Ruasho catchment area, located 10 km in a straight line south of North Rukuru,
several landforms were surveyed. In between the two catchments one long survey track
took place covering two areas with Chitimwe Beds exposures, called Sadala North and
Sadala South. The last surveyed area during the 2012 fieldwork was relatively much
further south from the other areas and is located around the Remero catchment (about
30 to 35 km in a straight line southwards from the North Rukuru catchment).
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Figure 13 The four survey areas in the Karonga District (from north to south: North
Rukuru; Sadala; Ruasho; Remero). Image from Google Earth.
During the surveys focus was put on finding spots where Chitimwe Beds are exposed to
the surface. Cobbles and artefacts from the Chitimwe Beds were mainly encountered on
hill slopes. Often some cobbles and artefacts were discovered on the lower part of the
slope, which came from middle and upper parts of the slope where small or large
patches of Chitimwe Beds were located with denser clusters of cobbles and artefacts. On
the flat lands cobbles or artefacts were rarely encountered. River and creek flats, too,
displayed only very low densities of (weathered) artefacts. Hill or range tops are an
interesting landform, since they often contain artefacts. In some cases these were
clearly MSA cores. In other cases hill tops showed patches of unambiguous Later Stone
Age artefacts, such as relatively small sized quartz flakes, cores, and tools, artefacts of
other raw material types as for example obsidian, or pieces of pottery and ochre. These
LSA artefacts were not analysed or plotted as part of this study, since the focus of the
surveys was on the MSA stone artefacts. Another interesting (geomorphologic) aspect is
that some cores were found on surfaces which are clearly not Chitimwe areas, such as
bedrock surfaces.
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In and around the catchments a total of 280 cores and 501 cobbles were discovered and
analysed, as well as some Levallois flakes and points (Table 6). By far most of the
Levallois flakes were discovered in a small Chitimwe exposure just north of the Sadala
areas on the slope of a small hill (0598223mE, 8897986mS). On the top of the hill
characteristic LSA flakes were found, while more or less 1 to 3 metres below the hill top
on the western slope of the hill a patch of Chitimwe Beds was exposed in which MSA
artefacts were embedded, and out of which MSA artefacts were sliding further downhill.
Perhaps most importantly was the unweathered ‘fresh’ condition of these artefacts. In
the Sadala, Ruasho, and particularly the North Rukuru survey areas the density of
artefacts appeared higher than in the Remero area, but it must be added that only small
sample areas from these larger locations are surveyed.
Table 6 The number of analysed cobbles and artefacts per survey area.

N. Rukuru
Sadala
Ruasho
Remero
Total

Cores

Cobbles

93
61
81
45
280

100
160
120
121
501

Levallois
flakes
2
17
2
2
23

Levallois
points
0
6
0
0
6

Blades
0
1
0
0
1

Type of material of the cores and cobbles
In the most northern catchment (North Rukuru) quartzite was by far the dominantly
used raw material for the production of stone tools. In the Sadala and Ruasho areas, still
mainly quartzite cores occurred, although about 12 % of the cores were knapped from
quartz. The Remero area, located much further south than the other areas, has about an
equal amount of quartz and quartzite cores (Table 7).
Table 7 Type of raw material used to produce the cores per survey area.
CORES
N. Rukuru
Sadala
Ruasho
Material
n
%
n
%
n %
Quartzite
89
95,7
54 88,5
70 86,4
Quartz
4
4,3
7
11,5
11 13,6
Total
93
100,0
61 100,0
81 100,0

n
21
24
45

Remero
%
46,7
53,3
100,0

When these figures are compared to the availability of raw materials there is also a
geographic trend from north to south for quartz cobbles to become relatively more
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abundant in the sample relative to quartzite (Figure 14). A Chi-squared test for trend
finds this trend to be highly significant (df = 3; X2 = 19.596; p < 0.0001).
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Other
92

Chert
Sandstone
Quartz
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Quartzite
20%

46

61
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21
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Sadala
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Figure 14 Proportions and numbers of raw material types found in the cobble samples.
The Remero catchment, in particular, has distinct quantities of quartz and quartzite raw
material. In this area quartz cobbles represent a much higher percentage of the
available raw materials. The proportion of cores produced on quartz cobbles also
undergoes a sharp increase in the Remero catchment (Figure 15). Spearman’s Rho
confirms a very strong positive correlation between the overall percentage of quartz
available in the cobbles and its use as a raw material for stone artefacts. However, this
correlation is not quite significant at the α = 0.05 level (rs = 1.000; p = 0.0816). Visually,
it is apparent that in the other catchments quartz was used very little as a raw material,
even when it was present in up to 60.8 % of cobbles. Within the Remero catchment,
however, there is a disproportionate increase in the use of quartz as a raw material
relative to its availability. This suggests that other factors than simply raw material type
were influencing the selection of stones used for artefact manufacture in the Karonga
District.
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NRukuru

Sadala
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Figure 15 Proportions of quartz in the overall core and cobble samples.
When examining the angularity of the raw cobble material, more differences occur
between the four survey areas and between the types of raw material. Rounded cobbles
are not very common, especially not in the N. Rukuru and Remero area. The raw
material in the Remero area comes in particularly angular or subangular packages
(Error! Not a valid bookmark self-reference.). This is mainly because this area has
more quartz raw material, which appears to be much more often angular than rounded.
In the northern three survey areas more than half of the quartzite cobbles are rounded
or sub-rounded, while quartz raw material is far more often angular or subangular. The
Remero catchment, again, is different. In contrast to the other areas hardly any quartzite
cobbles are (sub)-rounded, while about 20% of the quartz cobbles are rounded.
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Table 8 The cobble angularity compared between quartzite and quartz.
SubCobble angularity by
Rounded rounded
Angular
raw material type
n
%
n
%
n
%
N. Rukuru
Quartzite (n= 46)
3
6,5
20 43,5
7
15,2
Quartz (n= 48)
0
0
5
10,4
30 62,5
Sadala
Quartzite (n= 61)
13 21,3
33 54,1
6
9,8
Quartz (n= 94)
7
7,4
22 23,4
26 27,7
Ruasho
Quartzite (n= 45)
11 24,4
19 42,2
5
11,1
Quartz (n= 73)
9
12,3
13 17,8
19 26,0
Remero
Quartzite (n= 21)
0
0
2
9,5
12 57,1
Quartz (n= 92)
0
0
20 21,7
33 35,9

Subangular
n
%
16
13

34,8
27,1

9
39

14,8
41,5

10
32

22,2
43,8

7
39

33,3
42,4

Weight and dimensions of cores and cobbles
Cores located in the North Rukuru catchment are generally larger than those from the
other areas (Table 9).
In this area almost no cores measure below 60 mm in length (maximum dimension). In
the other survey areas smaller and lighter cores occur more often, in particular in the
Remero area. When compared to the measurements of the cobbles, the North Rukuru
catchment stands out as well. By far the heaviest cobbles are found in the North Rukuru
catchment, which are on average more than 1000 grams. The cobbles from the other
three areas are a few hundred grams lighter on averag. (Table 10). In the Remero area
the cobbles are thicker, and relatively somewhat less elongated, compared to those of
the other areas. Especially in the Salada and Ruasho areas the cobbles as well as the
cores are relatively thinner (Table 10). In this respect it might be possible that most of
the cobbles analysed in the Sadala areas originate from the Ruasho catchment.
However, cobbles from the North Sadala area could also be part of the North Rukuru
catchment. It is notable that there is also a trend for quartzite cobbles to be heavier than
quartz cobbles in the North Rukuru, but not in the other survey areas (Table 11).
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Table 9 Averages of the weight, length, width, and thickness of the cores per survey
area.
CORES
N. Rukuru Sadala
Ruasho
Remero
Weight (in grams) 292
200
165
200
Length (in mm)
87
84
77
74
Width (in mm)
72
67
62
61
Thickness
(in 48
38
36
41
mm)
Table 10 Averages of the weight, length, width, and thickness of the cobbles per survey
area.
COBBLES
N. Rukuru Sadala
Ruasho
Remero
Weight (in grams) 1074
787
798
849
Length (in mm)
145
135
129
133
Width (in mm)
108
99
96
100
Thickness
(in 74
65
66
75
mm)
Table 11 The weight of the cobbles: Quartzite vs. Quartz.
Average weight N. Rukuru
Sadala
Ruasho

Remero

Quartzite

1142 (n=46)

778 (n=61)

720 (n=45)

798 (n=21)

Quartz

1041 (n=48)

792 (n=94)

852 (n=73)

800 (n=92)

Crystal size and impurities of the cores and cobbles
Nearly all cores in the survey areas were made on stone material with fine or medium
sized crystals. Regarding the local raw materials, only a small percentage (roughly 10
%) in each of the four areas was fine grained. When quartzite and quartz cobbles are
compared, the Remero catchment again shows some striking differences to the other
survey areas (Table 12).
Remero quartz cobbles are more often medium crystal sized, and in some cases even
fine sized, while in the other areas no fine grained quartz occurs. There, coarse quartz is
more common, especially in Sadala and Ruasho.
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Table 12 The crystal size of cobbles: Quartzite vs. Quartz.
Cobbles
Quartzite
Crystal Size
Fine
Medium Coarse
Fine
N.
Rukuru
(n=94)
8
24
14
0
Sadala (n=155) 9
38
14
0
Ruasho (n=118) 10
30
5
0
Remero
(n=113)
4
5
12
11

Quartz
Medium

Coarse

22
31
19

26
63
54

35

46

Cores displaying more than 25% impurities, such as mottles, large coarse fragments,
and natural fissures, are generally very rare. Mostly, core raw materials show between 1
and 12 % impurities, and there are no major differences between the four survey areas.
The cobbles in all areas have varying amounts of impurities. More than half of the
quartz cobbles from the Sadala and Ruasho areas show a percentage of impurities of 50
or more, while just below 10 % of the quartzite cobbles have such amounts of
impurities (Table 13). This, as well, shows the possibility of a similar origin for the raw
material in the Sadala and Ruasho survey areas. The Remero catchment – in which
relatively more quartz cores are found – shows the lowest number of quartz cobbles
with many impurities.
Table 13 Cobbles with 50 % or more impurities: Quartzite vs. Quartz.
Cobbles with 50% or more
impurities
n
%
N. Rukuru: Quartzite (n= 46)
11
23,9
Quartz (n= 48)
12
25,0
Sadala:
Quartzite (n= 61)
6
9,8
Quartz (n= 94)
53
56,4
Ruasho:
Quartzite (n= 45)
4
8,9
Quartz (n= 73)
48
65,8
Remero: Quartzite (n= 21)
5
23,8
Quartz (n= 92)
12
13,0

Outer surface (cortex) of the cores
On the cores from the four survey areas usually between 25 % and 75 % of the surface
area of the cores consist of cobble cortex, the original outer surface of the cobbles. Cores
which are knapped in such a way that the original outer surface of cobbles is completely
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gone are very rare, and even totally absent, in the North Rukuru catchment, but more
common at the Remero area (approximately 15%). When a distinction is made between
the upper and lower hemisphere it turns out that in most cases one hemisphere of a
core has much more reduction than the other hemisphere. There are no clear deviating
patterns between the cores of the four surveys areas.
Number of scars and number of platforms on the cores
The number of scars (or at least the ones still visible on the core) can provide
information on the extent of reduction of the core. The average number of scars on the
cores per survey area from north to south is:
North Rukuru: 10,3; Sadala: 9,2; Ruasho: 8,3; Remero: 7,7
Cores with one platform dominate in all catchments. Most often this is one large
platform around the perimeter of the core, in the case of the cores which are knapped
on a round/oval cobble and can be divided into an upper and lower hemisphere. Cores
with two or more platforms are not very common in any of the four survey areas.
Amount of flaking on the perimeter of the core
When more or less round/oval cobbles are knapped one can usually distinguish a
working edge (one large platform as mentioned above) around the perimeter of the
cobble/core. In many cases, particularly in the Sadala area, nearly the whole perimeter
shows signs of knapping. Only in about 10 % of the cores in all survey areas less than 40
% of the perimeter shows flaking.
Typology
The dominant types of cores in all four survey areas are radially knapped cores, in
particular Discs. In the Remero catchment somewhat fewer Discs exist, however
Discoidal cores are relatively common. Levallois cores exist in all survey areas, though
only in small numbers. Additional support that the Levallois technique was practised
comes from the discovery of Levallois flakes and points. The second most common
types are single platformed cores, which are divided into bifacially and unifacially
knapped cores.
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Degree of weathering of the cores
Many of the artefacts are found on slopes of hills. Therefore, it is not surprising that they
show some form of weathering. In one case in the Sadala North area, a number of cores
were found at an exposure of Chitimwe Beds. At this exposure almost no core showed
any sign of weathering, such as edge rounding. In most other cases, however, the
artefacts did show light weathering or medium weathering easily visible with the naked
eye. This was often the case on hill tops and slopes of varying degrees. On flat land areas
artefacts were more often heavily weathered.
Discussion
The goal of this analysis was to find general patterns or trends in stone tool production
strategies during the MSA when hunter-gatherers lived in different areas with different
types, quantities, and qualities of raw materials. Therefore, river catchment systems are
the main survey areas, since specific point sources for lithic raw materials (most of
which are cobbles) may have been different in the past or at least were likely
widespread across the landscape. Of course, all analysed cores do not belong to one
group of stone knappers. Instead, they were in all probability produced over a period of
many thousands of years by many different stone knappers. Due to the large numbers of
artefacts across the vast area of the Karonga District, setting up excavations in all areas
with artefact scatters is simply not realistic. Therefore, a landscape approach executed
through surveys is applied in order to obtain data not on just single find spots, but on
artefacts in relation to the landscape and raw material resources within it. When faced
with surface artefacts, it is difficult to focus on technological aspects of the cores, since
useful analysis systems such as Chaînes opératoires or refitting studies could not be part
of the analysis. Further problems to this approach are obvious biases, such as the fact
that large cores are more easily spotted than small ones. But on the other hand, another
common survey bias of different interpretations and methods by different surveyors
does not play a role, since the survey and analysis is executed by the same person. In
this report only preliminary results of the surveys are presented.
The first main question of the survey is 1) how did the MSA people respond to raw
material constraints on their technological systems?
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From the analysis of the cobbles – found in the same exposures as cores – it appears
that raw material in the form of cobbles is rather abundantly available in all survey
areas, though not always in similar composition of types of stone. Some caution is
advised, since it is possible that amounts of available raw materials in a river catchment
could have been variable during and since the MSA. However, the preliminary results do
show promise for understanding the decisions MSA people made in raw material
selection. From the core analysis it appears that the MSA hunter-gatherers used the raw
materials which were locally available in the catchment area; when more quartz raw
material was present in an area, it is more often used, as is the case in the Remero
catchment. However, they did not do so in direct proportion to the available raw
materials. As seen above, in the North Rukuru, Sadala, and Ruasho areas very few cores
were manufactured on quartz (a maximum of about 14 %), even when the abundance of
quartz in the available cobbles was up to nearly 61 %. In these catchments there was a
clear preference for quartzite. In contrast, more quartz seems to have been used in the
Remero catchment, where not only the quantity, but also the quality of available quartz
increases.
Quartz cobbles in the northern three catchments contain many impurities and are
mostly coarse grained, while in the Remero catchment fine grained quartz cobbles of
better quality also occur. The core analysis shows that MSA people were selecting
cobbles with fine or medium crystal sizes for the production of tools. There are also
differences in the weights and dimensions of available raw material packages. The
North Rukuru catchment contains relatively higher numbers of larger cobbles, and the
cores from this area are also relatively large. In the other survey areas southwards the
raw material becomes gradually smaller, as well as the overall dimension and weight of
the core assemblages in those areas. It still needs to be checked whether this correlation
has a geomorphological and/or post-depositional cause or whether raw material size
was the main influence in core dimensions.
Next to the type of raw material, the shape or angularity of the raw material also plays
an important role. Did MSA hunter-gatherers, for example, select specific cobbles for
specific tool production techniques? The dominant technique of removing flakes from a
core is the same in all four survey areas: a radial flaking method. One working edge (or
67

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture
platform) is created around the perimeter of a somewhat flat, round or oval, cobble. One
can imagine the cobble having an intersecting plane that divides the cobble into two
convex surfaces, which are interpreted on the core as upper and lower hemisphere.
Flakes are knapped from the platform – the working edge around the core perimeter –
in a more or less radial pattern. Among the cores, there are examples where both
surfaces (hemispheres) show flaking scars, while others only show scars on one surface.
Most often, one hemisphere is the dominant working face wherefrom the most and
largest flakes are removed, while on the other hemisphere only minor flake scars and
preparation of the working edge is visible. For this technique, the desired shape of the
cobbles is rounded or sub-rounded, and a bit flattish.
From the cobble analysis it appears that in the northern three survey areas many (sub)rounded quartzite cobbles were available and useful for the radial flaking techniques
executed by the MSA stone knappers. In the Remero catchment, by contrast, (sub)rounded quartzite cobbles are very scarce, while (sub)-rounded quartz cobbles do occur
more regularly. This is, as we have already seen, reflected in the raw material used for
core reduction; the Remero area displays more cores knapped on quartz cobbles.
Interestingly, these cores are in general produced with similar radial flaking techniques
as in the other survey areas with more useful quartzite cobbles.
Cores made on less rounded cobbles often show more ad hoc production of flakes. With
cores from such cobbles it is frequently not possible to distinguish two hemispheres. In
some cases only a couple of flakes were removed from a cobble, whereupon the core
already was discarded. On cores with no radial pattern the platforms usually are smaller
compared to the radial cores. Often from one working edge on a suitable part of a core,
flakes are removed on one or two faces of the core. In rare cases, more than one
platform is present on a core. These patterns are rather consistent in all four survey
areas.
In conclusion, it becomes clear that in the area around the present town of Karonga,
MSA people had a preferred technique involving radial flaking on fairly rounded
cobbles. Differences in type of raw material do not seem to have influenced this system
of core reduction. In more sporadic cases, different, and less systematic, core reduction
techniques were applied, in particular on more angularly-shaped raw materials.
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The second main question is: 2) how did MSA people ensure the availability of cutting
edge technology when foraging in areas away from raw materials?
One would expect in such cases that cores would be more reduced before they were
discarded. This can be visible on a core as lower amounts of cobble cortex. In the case of
radially flaked cobbles one would expect most of the perimeter of the core to show signs
of flaking. Most of the survey tracks are rather close to the rivers themselves, where
stone cobbles are nearby in river terraces as raw materials. Only the Sadala exposures
are located somewhat further away from a main river catchment. On cores from all
survey areas, parts of the original outer surface of the cobbles are often still visible. This
indicates that the cores were generally not extremely reduced. The category in which
more than 80 % of the core perimeter shows signs of flaking is dominant in all four
survey areas, in particular in the Sadala survey area (on almost 60 % of the cores), while
this category occurs somewhat less in the other areas (in about 35-40 % of the cores).
This might represent a tendency of producing more flake removals from the perimeter
of radial cores when foraging away from main raw material sources.
Much more research and surveys in other locations away from river catchments are
necessary to test this tendency. In particular the results from the geomorphological
research in these areas need to be compared with the archaeology and cobble
characteristics before such interpretations on the behaviour of MSA people can be
made. The fact that sometimes only about half of the perimeter of a cobble has been
knapped, after which the core was discarded, and the fact that heavily reduced cores
rarely occur, shows the MSA people in the area of the surveys did not exhaust the raw
materials, probably because a sufficient supply of rather good quality raw material was
available locally from river deposits. It also implies that MSA groups were highly mobile,
and in the lowlands they were rarely far from a short trip to obtain fresh stone raw
materials.
Besides the technological description, typology of the cores must also be discussed. The
main type of cores, made on rather rounded, flattish, cobbles, shows a dominant
working face on one hemisphere, from which the most and largest flakes are removed,
while the other hemisphere shows smaller flake negatives and scars resulting from
platform preparation. Such cores are typologically described as Disc cores. In some
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cases when both hemispheres seem to be important working faces for removing blanks,
the radial core is named Discoidal. The third and last radial flaking technique is the
Levallois technique, which is not very common. However, it does occur in every survey
area, and some typical Levallois flakes were also found during the surveys. When no
radial flaking pattern is visible other core types with two or more platforms occur on
occasion, but with less systematic patterns, such as ‘multiple platformed’, ‘double
platformed, opposed’, and ‘double platformed, at right angles’. These types occur
relatively more frequently on angular raw material with more imperfections.
The category ‘other’ contains very rare types; for example one ‘prismatic’ core was
discovered during the Ruasho survey. Among the non-radial types of cores, unifacial
and bifacial single platformed cores are most frequent in all survey areas. These cores
were generally less extensively reduced. Mostly from one edge of a cobble flakes were
knapped on one or two faces. Some archaeologists would classify such cores as so-called
‘choppers’: produced by a few removals on one face, forming one round or almost
straight cutting-edge; or ‘chopping-tools’: produced by bifacial removals on one side or
one edge of a cobble (Debénath and Dibble 1994). However, in many of these cores it is
still possible to distinguish (more or less) a perimeter on the original cobble, especially
in the case of the single-platformed, bifacial cores. These cores sometimes resemble a
flaking pattern which is going in the direction of a radial pattern, such as on the Disc
cores. Perhaps in these particular cases, the objective of the stone knapper was to knap
flakes around the whole perimeter, but he or she was not able to continue due to certain
reasons, such as too many impurities in the raw material. In short, these cores would
represent a similar core reduction technology, but discarded at an earlier stage. This is
an example of the risk of interpreting cores as different types, when in fact they may
represent different stages in a core reduction sequence.
The third main question is: 3) can we use differences in catchment geology to identify
past patterns of land use and mobility?
From the preliminary results it appears that the different catchments indeed show
differences in the type and quality of the raw material (cobbles). This in turn seems to
influence the numbers of cores made on particular raw materials from those
catchments. So, there might be a correlation between the stone material of the artefacts
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encountered in the different areas and the types and qualities of the natural unmodified
cobbles in those areas. MSA people seem to have used mainly types of raw material
which were locally available on the land. This suggests that cores found in or near a
particular catchment area have not been transported for many kilometres from their
find spots by natural processes. The weathering data are also important here, as this
provides information about how well current locations and surface exposures of
artefacts may represent their locations in the catchment during the MSA. However, only
in one small Chitimwe exposure on a small hill slope a number of unweathered cores
were discovered. Some of these cores show slight signs of weathering (under light
magnification), which could very well have been caused by sliding downhill on the
slope.
However, most artefacts encountered during the surveys revealed a heavier degree of
weathering visible with the naked eye. These types of weathering occurred in different
types of landforms, such as slopes, hill tops, and flat areas. Most of the cores were found
on hill slopes, but on a few hill tops, as well. On such hill tops, now and then LSA quartz
artefact scatters were found, too, which were often rather ‘fresh’. Perhaps these LSA
artefacts were left behind on the hill tops by their makers. MSA cores found on the same
hilltops would have been subjected to much longer periods of weathering if they had
been exposed since the MSA. All these complexities demand further detailed
geomorphological research, to reconstruct the formation of the hills and other
landforms in the landscape, especially since most artefacts come from small Chitimwe
Beds exposed on hill slopes and hill tops. As soon as the results of the geomorphological
research are available they will be related to the dataset of the archaeological surveys.
To account for geomorphic and post-depositional processes of surface finds, Holdaway
and Fanning (2008) have applied a new set of techniques to a survey in New South
Wales, Australia, on prehistoric Aboriginal stone tools, in which GIS analysis plays an
important role (Fanning and Holdaway 2001, Holdaway et al. 2000, Fanning et al.
2009). Their research presents a useful approach for the Karonga District surveys, as
well.
The question of mobility deals with transport of cores or of particular types of raw
materials by MSA people in between catchment areas or in areas located further away
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from catchments. Such questions cannot yet be answered, since surveys have not yet
been executed in areas far away from the catchments or in areas with different, much
less abundant, or even absent types of raw materials that are common in the lowlands.
Further research and particularly further surveys are necessary in the future.
Further Research
The preliminary results from the surveyed areas show that raw materials, in particular
quartzite and quartz material, were probably rather easily accessible in these areas.
Most diverging patterns of raw material availability are found between the Remero
catchment located in the south and the three survey areas located in the vicinity of
Karonga town. Perhaps the North Rukuru, Sadala, and Ruasho areas are too close to
each other in relation to the large scale landscape approach of the surveys, but the
results of the geomorphologic studies need to put this question into perspective.
Furthermore, this once more emphasises the importance of surveying in areas further
away from the MEMSAP logistical base in Karonga. As mentioned earlier, new surveys
need to be executed in geologically different areas, with different types and/or qualities
of raw materials, or in areas where particular raw materials are absent or very scarce.
In such areas the first two research questions concerning core reduction technologies
and mobility in the landscape might perhaps be tested more thoroughly. Additionally,
areas where very uncommon raw materials such as chert were present would be useful
to discover. During the surveys a few flakes made from chert were identified, while no
chert raw material has yet been found. More surveys in areas with varying geological
settings are feasible, since many promising locations are known – from previous
archaeological and geomorphological surveys – in the whole District of Karonga in
northern and southern directions, and more inland into the mountain areas to the west.
Overall, the surveys presented here are the starting point of a detailed general
description of the lithic technology during the MSA across the diverse landscape of
northern Malawi. Localities with dense – and slightly or non-weathered – artefact
scatters could also provide promising excavation areas for future work.
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The Western Highlands
In the western part of the Karonga District the geology is different compared to that of
the river catchment areas nearby Lake Malawi. It is an area of high mountains, where
some of the rivers in the area originate. In the vicinity of the Kayelekera mining area
(Figure 12, Figure 13) MSA artefacts made from quartzite were found during earlier
surveys and are curated at the National Repository in Nguludi, while a brief trip to the
area in 2012 showed that no local quartzite raw material sources were readily
apparent. This brings forward interesting questions about how MSA people in this area
obtained the quartzite raw material for the production of stone tools and to which
degree they exhausted their cores.
North of Karonga Town
Three main large river catchments are located north of Karonga. Roughly 15 km north
of the already surveyed North Rukuru catchment, the Lufira River flows towards Lake
Malawi. Near tributaries of this Lurifa River, many MSA artefacts, including cores, were
found during previous surveys in a promising location named Kafula Ridge (Thompson
et al. 2011, Thompson et al. 2012b). Although there were many cobbles at this locality,
the 2012 visit to the described elsewhere in this report showed that the area was
geomorphologically quite young. However, extensive cobble deposits in the area would
benefit from additional surveys.
Almost 30 km north from the North Rukuru River, the Songwe River catchment defines
the border between Malawi and Tanzania. During a pilot survey in 2010 just 5 km south
of the Malawi/Tanzania border MSA cores and cobbles from the Songwe River
catchment were encountered. On geological maps Chitimwe Beds are not specified
(Thompson et al. 2012b). A survey in the Songwe catchment of only half a day in the
2012 field season showed, again, the potential of MSA artefact surface scatters. On one
hill top, unambiguous LSA artefacts were found, while further downhill on the slopes
many exposures with MSA artefacts and unmodified cobbles occurred.
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Another possibility to increase the scale of the comparison data would be to investigate
collections of artefacts excavated or surveyed by other archaeologists from areas close
to the Karonga District. For instance, in southern Tanzania, rather close to the Malawian
border and the Songwe River catchment excavations and surveys have been carried out,
as well, with results on lithic technology from the MSA (Willoughby and Sipe 2002,
Willoughby 2001).
South of Karonga Town
The landscape in the southern part of the Karonga District includes a couple of small
river catchment systems. Besides the Ruasho and Remero catchments, also the Wayi
and Wovwe river catchments – respectively 20 and 50 km south of Karonga Town – are
potential survey areas. During the 2012 field season, scatters of MSA surface artefacts
were discovered by MEMSAP geologists in both of these areas. The coordinates of
artefact concentrations have been noted down for use during further surveys in the
future.
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VI. EXCAVATION
Overview
At the start of the 2012 field season there were four major excavation goals: 1) Extend
the 2011 excavations at Mwanganda’s Village Area I (MGD I) in order to supplement the
sample of refitting artefacts from the site and better understand their spatial
distributions; 2) Extend the 2011 excavations at Mwanganda’s Village Area III (MGD III)
to obtain a large sample of artefacts and fossils in order to address the problems of site
formation and assemblage composition identified during previous work (Thompson et
al. 2009, Thompson et al. 2011, Thompson et al. 2012b); 3) Complete excavations at
Chaminade II (CHA II), the long trench partially excavated during the 2011 off-season;
and 4) Identify the best location for the Chaminade West excavation and prepare it for
off-season excavation.
All of these goals were met in 2012, and two additional objectives developed over the
course of the field season were also met. These were: 1) Excavate a series of 1 x 2m test
pits across the Chaminade landscape, at localities identified during the Chaminade
survey, to understand the subsurface compositions of artefact assemblages and their
depositional environments over the larger research area; and 2) Conduct a pilot
excavation at the site of CS-70 (BRU) to obtain sufficient data for writing future funding
proposals based on the site.
In 2012 a differential GPS was used to establish a master excavation grid to within
approximately 1.5m accuracy and precision of real-world coordinates and within ca.
10cm accuracy relative to one another. Previous MEMSAP control points were mapped
into this new grid, allowing for all sites within a 10km radius to also be mapped to
within ca. 10cm in all three dimensions relative to one another. All elevations are based
on the survey beacon along the Chaminade Secondary School road where it passes by
the CCAP church. A full inventory of all subsurface investigations to date by MEMSAP is
provided

in

Appendix

I.

This

list

includes

all

archaeological

excavations,

archaeological/geological test pits, and geological trenches. A map of all excavations in
the Chaminade area to date is provided in Figure 16.
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Figure 16 All MEMSAP excavations to date in the Chaminade area. Sites excavated in
2012 are indicated with white arrows. The orange (CS) sites were 2012 test pit
locations.
Methods and Protocols
Full Excavations
All site mapping, including piece-plotting, was conducted with a total station using a
system based on the protocols developed by Marean et al. (2010). All samples and
artefacts identified in situ were piece-plotted with a Nikon Nivo total station running
Survey Pro software to ensure precise spatial control of all excavated materials
(McPherron et al. 2005), and orientations were taken on artefacts with a long axis to
determine the nature of any post-depositional movement (McPherron 2005). Plotted
finds were emplaced in resealable plastic bags with pre-printed, barcoded, archive-
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quality labels (Marean 2010). All sediments were passed through a 2mm sieve in order
to recover artefacts that were not found during piece-plotting.
Where possible, a Bluetooth barcode scanner was used to associate each artefact
number with its coordinates and point attributes as the artefact was mapped to reduce
human transcription error. All context data (including sedimentary attributes,
photographs, disturbances, and elevations) were recorded on standardised project
context forms for which there are both digital and archive copies. Data were stored and
analysed in an Access database and an interactive ArcGIS database that were updated
daily.
Stratigraphic profiles were drawn using points obtained with a total station, and digital
section photographs were taken with paper targets inserted into the section. The threedimensional coordinates of those targets were obtained with the total station so that the
section photographs could be georectified to real-world coordinates. This resulted in
maps and section drawings that more closely approximated the reality of what was
excavated than using traditional means of section drawing and mapping by hand.
Screen-washing of excavated sediments was undertaken where it was practical to do so,
and the residue was dried and sorted back at the ‘dig house’, which also doubled as a
field lab. Samples were taken from larger excavations for screen-washing to act as a
control and the remainder was dry-screened on site through a 2mm mesh. Artefacts
recovered in the screen were given specimen numbers in the lab using the same
sequential numbering system as the piece-plotted artefacts. All 2012 excavations were
backfilled using the residue that had passed through the screen. All laboratory
procedures are detailed in Appendix V.
Excavation areas were defined for each site and excavation proceeded by natural layers
in 1 x 1m squares. Grid coordinates for the squares were based on a true coordinate
grid but an alphanumeric system with letters increasing to the east and numbers
increasing to the south was used. For example, the second square in the first row would
be named B1. In some cases natural layers were subdivided into arbitrary spits (Figure
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17). Spit thickness depended on artefact densities and the thickness of the layer. For
example, if few artefacts were found in a thick layer, spit thickness would be greater.

Figure 17 Example of how both natural layers and arbitrary spits (in this case 5cm) are
excavated and recorded as separate contexts.
Each spit, layer, or feature was
designated as a context and a complete
record

of

the

geological

and

archaeological characteristics of each
context was kept on a Context Form
and entered into a Microsoft Access
database. A bulk sediment sample was
taken of each context as it was opened,
and kept
appropriate,

as

an

archive.

Where

sediment

micromorphology, OSL, pollen, and
phytolith samples were also taken
from the profiles after excavation
(Figure 18). Recording and total
station protocols are provided in
Thompson et al. (Thompson et al.
2012b).
Figure 18 Example of a sediment sample
column for phytoliths, pollen, and particle size
analysis.

78

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture
An overview map of the locations of the six main sites excavated by MEMSAP to date
using these protocols is given in Figure 19.

Figure 19 Locations of the main sites excavated to date by MEMSAP and referred to in
the text. Image from Google Earth.

Test Pits
Test pits in the Chaminade area were excavated as single 1 x 2m excavations, with the
exception of Test Pits 20 and 21. These were excavated as 1 x 3m and 1 x 2m pits
respectively, with separate excavations for each of the composite metres. Excavation
proceeded by hand in 20cm arbitrary spits, with each context recorded on a
standardised context form. No piece-plotting was undertaken, but all sediments were
sieved through a 2mm mesh and the artefacts recovered and assigned to the
appropriate context. Measurements were taken with a tape measure and conventional
archaeological recovery and mapping methods rather than a total station. Photographs
were taken of the starting and ending excavation, with selected context photographs
taken in between. A bulk sediment sample was retained from each context.
For most test pits, excavation in one of the squares ceased after achieving a depth of
approximately 1m, in order to form a step (Figure 20). The second metre was then
excavated further. If the overall depth exceeded 2m, as at Test Pits 7 and 20, then a third
metre (and at Test Pit 7 a safety step) was also opened. Two exceptions to this general
approach were at Test Pits 20 and 21, which were both located at the CS-70 site. Here,
both squares were excavated to the bottom with no step.
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Mwanganda’s Village
Overview
Mwanganda’s Village is a site in the Karonga
District of northern Malawi, and one of the bestreported MSA sites from Malawi (Clark and
Haynes 1970, Kaufulu 1990, Kaufulu 1983). It is
heavily referenced as an early MSA occurrence
with Sangoan stone tool technology and as a
proboscidean butchery locality (McBrearty 1988,
Mussi and Villa 2008, Surovell et al. 2005, Surovell
and Waguespack 2008). It is also only one of two
systematically published MSA sites from Malawi
and one of a handful from central Africa. These
factors make Mwanganda’s Village an important
Figure 20 Example of the
configuration of a typical
reference point for workers seeking to understand
Chaminade Test Pit (in this case Pit
larger patterns of behavioural change during the
15).
MSA.
Previous Research
Prior to the inception of MEMSAP the Mwanganda site has been investigated twice over
the course of the last fifty years. J. Desmond Clark excavated a large area in 1966,
uncovering the partial skeleton of a single elephant in association with stone tools he
assigned to the Middle Pleistocene stone tool industry referred to as the Sangoan (Clark
and Haynes 1970). The main excavation, into deposits from which the elephant was
eroding, was designated as Area 1, and a second location immediately upslope to the
south was designated as Area 2. Dr. Zefe Kaufulu revisited Mwanganda’s Village while
collecting data for his (1983) dissertation. In excavating geological trenches off the edge
of what he thought was Clark’s Area 1, he actually emplaced his trenches off of Area 2
and rotated the north arrow on the map by 90 degrees (Figure 21). After establishing
this to have been the case, MEMSAP was able to determine where new excavations
would be relative to both previous investigations.
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Figure 21 Clockwise illustration of the sequence of previous investigations showing the
original Area 1 excavation by Clark and Haynes (1970), followed by Kaufulu’s rotated
north arrow and the placement of the geological trenches adjacent to Clark and Hayne’s
(1970) Area 2 rather than their Area 1.

Excavations
In July and August 2012 MEMSAP expanded excavations at our own Areas I and III from
their 2011 sizes Thompson et al. (2012b). The excavation at MGD I was expanded to
include a total of 25 m2. All Area I sediments were dry-sieved through a 2mm mesh and
excavated in natural layers. Squares D4 and D5 were excavated in subdivided 20cm
spits in addition to natural layers. A deep sondage in the centre of the area established
the stratigraphy down to approximately 5m below the present surface. Area III was
expanded to include a total of 24 m2. The entire sequence was wet-sieved in order to
guarantee complete recovery of fossil bone. A smaller sondage in square A2 along the
eastern wall confirmed the same stratigraphy found in MGD-GT 1 in 2011.
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Stratigraphy and Results
The stratigraphy in Area I was the same as that observed in 2011 (Figure 22, Figure 23,
Figure 24, Figure 25). A series of sands overlay a loam layer, both of which only
contained occasional artefacts or clasts larger than 2cm in the uppermost section. In the
basal 20cm of this stratigraphic unit most of the unweathered artefacts were found. A
cobble/pebble horizon also containing artefacts was very clearly defined below,
followed by a layer of coarse sand. Below this was a series of archaeologically sterile
deposits. These began with brown clay interspersed with sandy lenses, then became a
waxy olive clay. Below this was clay with caliche nodules followed by a sandy clay and
eventually a loose sand that could be correlated with the basal stratigraphy at the
elephant site.

Figure 22 Section drawing of the south section of MGD I, including the deep sondage.
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Figure 23 Section photograph of the north profile of Area I, squares A1 – A5. Scalebar is
40cm. Total length of the section is 5m.

Figure 24 Section photograph of the east profile of Area I, squares A5 – D5. Scalebar is
40cm. Total length of the section ins 5m.

Figure 25 Section photograph of the south profile of Area I, squares D5 – D1. Scalebar is
40cm. Note the positions of samples taken for micromorphology. Total length of the
section is 5m.
The stratigraphy in Area III was also the same as that observed in Areas II and III in
2011 (Figure 26). A modern capping lag deposit (the “stony soil” of Clark and Haynes
[1970]) covered an intermittent channel fill or overlay directly onto a caliche horizon.
Below this, an intermittent palaeosol was apparent. Stone artefacts and fossils were
both present throughout, but extremely rare. A sterile sandy clay completed the
sequence (Figure 27, Figure 28, Figure 29).
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Figure 26 Section drawing of the east section of MGD III, including the shallow sondage.
Stars indicate sediment sample locations.

Figure 27 Section photograph of the east profile of Area III. Scalebar is 40cm and total
length is 4m.
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Figure 28 Section photograph of the north profile of Area III. Scalebar is 40cm and total
length is 5m.

Figure 29 Section photograph of the west profile of Area III. Scalebar is 40cm and total
length is 4m.
Chaminade II
Excavations
The first 2 x 25m of a trench designated to be 2 x 50 was excavated in 2011. In 2012 this
initial effort was extended to the 32m mark. Additional depth was achieved in a
geological sondage that extended to nearly 7m below the modern surface at the
southern end of the excavation (Figure 30). As with the 2011 excavations, sediments
from the two squares that occurred on even metres were wet-sieved from top to bottom
(e.g. squares A30 and B30).
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Figure 30 The final complete east section of CHA-II prior to backfilling.
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Stratigraphy and Results
The stratigraphic sequence was the same as that
observed in 2011, and as in Chaminade Geotrench
14. The uppermost layer comprised fine to medium
red sandy alluvial fan deposit in a slightly fining up
sequence. At approximately 2m subsurface a sharp
contact with coarser sand occurred, with a
concentration of iron/manganese nodules formed
at the contact. Most of the MSA artefacts were
recovered here. Below the coarse sands was a
cobble and pebble layer which contained a few
heavily rolled artefacts.
In 2012 additional layers were uncovered in the
deep sondage the that became more clay-rich and
represented lagoonal deposits (Figure 31). This
change did not occur where the transition from
overlying red sands to underlying grey sands took
place. Apart from the colour change, there was no
discernable differences between the sterile sandy
Figure 31 South section of the
sondage at CHA-II showing the
gradational nature of the lower
stratigraphic units.

unit underlying the cobbles and lower units that
were grey in colour. This suggested that much of the
alleged “Chitimwe-Chiwondo” contacts observed in

the eroded area to the west are actually exposures of redox features within the
Chitimwe Beds themselves – with no clear break between the two units (Figure 32).

Figure 32 Section photograph of the west wall of squares A26-A32, which completed
the excavation in 2012. Total length of the section pictured here is 8m.
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Another interesting observation that was only noticeable with the aid of the long trench
was the apparent subsidence of the sediments, creating a “wavy” appearance in the
stratigraphy. This subsidence could be attributable to a drop in ground water level,
either modern or ancient (Figure 33).

Figure 33 Image of the west section of the 2011 excavation at Chaminade II, showing
the “waves” in the stratigraphy that may be attributable to subsidence features.
CS-70
Overview
In the 1960s and 1970s J.D. Clark and his students located several significant
archaeological sites in Karonga. One of these, referred to by Clark as Chaminade 1A (CH1A), yielded an assemblage of over 25,000 stone artefacts and several specimens of
worked ochre from an in situ deposit (Clark et al. 1970). However, the site was never
absolutely dated, the ochre and stone artefact assemblages were never thoroughly
analysed, and in the years since Clark’s excavation, the site’s exact location was lost. The
discovery of the CS-70 (“Bruce”) site over the course of the 2012 Chaminade surveys
may have resolved the final problem, as historical research and local informants from
Karonga suggest that Bruce is actually the same site as Chaminade 1A (Figure 34).
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Considering the importance of ochre in recent MSA research and the large quantity of
artefacts recovered by Clark from in situ deposits at Chaminade 1A, finding the site
again has strong historical and scientific significance. Samples taken from an exposed
section will address the problem with the dating of the site, and analyses of the stone
artefact and ochre assemblage are already underway.

Figure 34 (Left) Image of a section exposed by modern water flow and foot traffic
showing three lines of pebbles that may correspond to the three “concentrations”
reported by Van Eggars in Clark et al. (1970); (Right) Image of a typical surface scatter
of artefacts at the site.
However, even if CS-70 is not CH-1A it still has several outstanding qualities: 1) more
than 18 pieces of red pigment were found on the modern land surface, with nearly half
of the assemblage displaying clear human modification; 2) the raw material diversity
shows a high proportion of less common stone types, such as silcrete and chert, in
addition to the quartz and quartzite that otherwise typify the area’s assemblages; and 3)
Levallois technology dominates the surface assemblage and artefacts are often found to
be heavily reduced, despite immediate abundance of raw materials. The site shows
repeated, intensive MSA occupation of a floodplain environment in which a range of raw
materials and lithic reduction strategies were used. This new work updates Clark’s
legacy in Karonga, integrating it into a larger picture of the range of human adaptation
during the MSA of central Africa. As such, a goal for 2012 was to recover sufficient pilot
data from the site to be able to write a funding request to support future field seasons
and analysis of this important site.
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Excavations
In addition to the two test pits (Test
Pits 20 and 21) excavated at the site,
three 1 x 2m excavation areas were
opened to better understand how
the surface exposures relate to
potentially

intact

subsurface

deposits (Figure 35). Given that the
site appears to have been heavily
affected by both previous excavation
and development, small and concise
excavations were considered to be
the best approach in order to
address the research questions but
still preserve parts of the site for the
future. Excavations in all three Areas
proceeded in 5cm spits and all
Figure 35 Plan of the CS-70 excavations. The
large lavender rectangle to the north is the
gridded area from which surface plotted finds
were recovered.

sediments were first dry-sieved onsite and then the residue wet-sieved
at the field lab to facilitate recovery
of micro-artefacts.

Because of the extraordinary richness of the surface finds, artefacts were first
individually piece-plotted with a total station and then collected from the surface. This
was also done on the surfaces adjacent to the three excavation Areas. After nearly 8,000
had been collected in this way an area with the most finds was gridded and designated
for complete surface collection. This would allow an unbiased surface sample of
artefacts to be recovered, which would assist with an initial analysis and
characterisation of the CS-70 finds. In addition, it would provide an archive sample of
artefacts from this site in the face of heavy foot traffic in the area and encroaching
development and destruction of archaeological deposits in this part of Karonga.
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Results and Discussion
The three small excavations yielded very small numbers of artefacts, although at Area II
some rare raw materials and apparently refitting pieces were recovered. In contrast, at Area I
artefacts were not abundant and many were heavily weathered. This was not at all like the
surface expression at the same locality, which suggests that at Area I the significant deposits
were already removed and deflated. In contrast, at Area II a remnant of these in situ deposits
may be preserved by the fortuitous growth of a large tree, whose roots have held the site
intact. Area III was not excavated sufficiently to determine its potential significance. No in
situ pieces of worked ochre were identified from the excavated assemblage.

The stratigraphy at each of the Areas was straightforward. All were homogenous red sand
except for at Area I, which included a series of pebble layers interstratified with sand (Figure
34 - left). The lateral extent of the pebble layers was found to be quite discontinuous. A
pebble layer or a very coarse sandy layer was found at the bases of both Test Pits 20 and 21,
and observed in section in a latrine pit immediately to the south of Test Pit 20. However,
there is no direct correlation between each of these higher-energy depositional units. The
most parsimonious scenario is one in which widespread meandering stream systems with
migrating channels variably dumped both sediments and artefacts in the area and then were
subsequently buried by alluvial fan deposits. Although it may not be possible to precisely
date each of these different events, the larger patterns of incision and aggradation are
apparent at CS-70 and may be able to be related to regional geomorphic and palaeoclimatic
events.
Chaminade III
Excavations
After the regular 2012 field season an off-season excavation was conducted at the site of
Chaminade West (CHA III). The site was selected after excavation of Test Pit 7 revealed
a series of undifferentiated but micro-bedded sands overlying a cobble layer at
approximately 3m depth. The cobble layer contained a high abundance of MSA artefacts
manufactured on a diversity of raw materials, and the overlying sequence had varying
numbers of artefacts throughout. Preliminary work (detailed in the section on stone
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artefact analysis) showed the presence of a capping LSA component. All of these lines of
evidence pointed to a stratified LSA – MSA site with gradual deposition of artefacts after
emplacement of the cobble layer. Because the artefacts were entrained within slowlyaggrading alluvial fan sediments, there was unlikely to have been a large amount of
post-depositional movement.
All sediments from the three excavation Areas were first dry-sieved on-site and then the
residue wet-sieved at the field lab (which for the off-season was located immediately
next to the site). Excavation proceeded in 5cm spits. A total area of 24 m2 was excavated
to a maximum depth of approximately 3.5m (Figure 36).

Figure 36 Site plan of CHA-III. The green squares at right indicate the CHA-III
excavation and the purple shape to the north represents Test Pit 7 with its safety step.

Stratigraphy and Results
The top of the sequence at Chaminade III comprised red sands with many artefacts.
There appears to have been a subsurface slump or dip to the artefacts, as seen in the
plotted finds (Figure 37). The artefacts then thin out in abundance before picking back
up

again

in

a

highly

regularized,

laminated

fashion.

This

supports

the

microarchaeological field observation of small alluvial fan pulses of sedimentation, with
little postdepositional artefact movement.
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Figure 37 Virtual 3D view of the CHA-III excavation facing east northeast with plotted
finds shown in red against the excavation squares.
The excavation proceeded all the way to approximately 3.5m in depth, as shown by the
bottom of the excavation squares in Figure 37. However, artefacts were no longer found
below a certain depth. This is highly unusual, especially given that at Test Pit 7, less than
10m to the northeast, each excavated context contained artefacts. It is also unusual to
encounter such a large volume of fine sandy sediment in this area without artefacts in it.
at all. At all other sites the artefacts have ceased after encountering a high-energy
deposit. However, final artefact counts that also include sieved finds have yet to be
made and artefact analysis has yet to be begun from CHA-III.
Another difference between the two excavations is that no cobble layer was ever found
at the base of CHA-III at an analogous depth to Test Pit 7 (Figure 38). A similar situation
was observed at Test Pit 20 near CS-70, which was emplaced to contact a buried cobble
horizon visible in a latrine pit ca. 3m to the south. Instead, the same cobble layer was
over a metre deeper in Test Pit 20. Again, this speaks strongly of the subsurface
variability over even very short distances across the Karonga landscape – likely owing
to laterally extensive fluvial and incisive processes.

93

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture

Figure 38 Overview of the CHA-III excavation at the end of the 2012 off-season.

Chaminade Test Pits
Overview
A total of 21 test pits were emplaced during the 2012 season. Although at first the
distribution of sites designated for test pitting appears somewhat random, the reason for this
patterning becomes apparent when their locations are overlaid upon a topographic map. The
test-pitting program implemented during the 2012 on-season clearly shows that sites worthy
of further investigation only become visible where they are eroding from midslope areas.
Higher areas likely retain significant sites, which are buried and effectively invisible, whereas
lower slope areas have abundant artefacts that are clearly not in situ and therefore were not
considered worthy of further investigation. Because of development those important
midslope areas occur in an ever-decreasing circle around the Karonga airport (Figure 39).
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Figure 39 Image showing the distribution of the CS Test Pits overlain on Google Earth
satellite imagery (left) and on SRTM elevation data (right, with each pixel representing
90m on the ground).
Discussion
It is apparent that the destruction of sites as noted at CS-70 is happening all over Karonga. At
first, the Karonga landscape appears to have artefacts (particularly MSA artefacts) all over
the surface, along with deep and extensive deposits. When combined with the extraordinary
numbers of MSA artefacts located through survey across the larger land surfaces both to the
north and to the south, the archaeological potential and extent of the area seems almost
infinite. However, the 2012 field season revealed two important things. First, the larger
geomorphic surveys showed that in situ occurrences of MSA artefacts are very rare. Although
the MSA record is incredibly abundant, the kinds of sites that can answer meaningful
archaeological questions are few and far between, and mainly concentrated around the town
of Karonga. This proximity subjects them to destruction at an alarming pace.
Based on what the 2012 test-pitting program has revealed, some of these deposits contain in
situ artefacts in stratified contexts, whereas other deposits contain artefacts that have been
transported by natural processes and then reburied. There is significant subsurface variability.
These range from more proximal alluvial fan deposits with very large cobbles and highly
weathered and displaced artefacts (e.g. Test Pit 18) to more distal fan deposits with slowlyaggrading sediments and large numbers of stratified, in situ artefacts (e.g. Test Pit 7). Future
work will include detailed analysis of the artefacts in conjunction with the geology.
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VII. ARTEFACT ANALYSIS
Overview
The stone artefact analysis component of MEMSAP has over the last 12 months focussed
on assemblages recovered from excavations in the areas of Chaminade (CHA) and
Mwanganda's Village (MGD). Analysis of MGD is being undertaken by Alex Mackay,
whilst analysis of the Chaminade material is being undertaken by Sheila Nightingale
(assisted in 2012 by Yee Mei Kei, a volunteer from the Chinese University of Hong
Kong). Analysis of ochre artefacts and accompanying fieldwork to identify potential
sources of ochre available during the MSA is being conducted by Andrew Zipkin.
Rationale and Objectives
Analysis of the rich stone tool assemblages of the Karonga region will provide a clearer and
more complete picture of traditions of landscape and resource exploitation by Middle and
Later Stone Age hominins. Even a cursory look at the artefactual record of the area shows an
incredible diversity across both time and space, and the importance of this research cannot be
overstated. Initial investigations in the 1960’s (Clark et al. 1970, Clark et al. 1966, Clark
and Haynes 1970) revealed in situ sediments with stratified unweathered MSA lithic
and ochre materials in low-energy depositional facies with occasional fossil
preservation. Test excavations produced nearly 25,000 lithic artefacts from ca. 200 m3
of stratified deposit, but these could not be dated or placed within their
palaeoenvironmental contexts using the methods available at the time (Clark et al.
1970). Clark later (1968) reported that sealed MSA activity areas have been excavated,
where reconstruction of the entire spectrum of lithic reduction sequences was possible
(Clark 1995, Clark 2001). Pigments have also been recovered (Clark 1966), which is an
artefact class that has been argued to have implications for modern human cognition
because it was likely used in an artistic or symbolic manner (Henshilwood et al. 2009,
Henshilwood et al. 2011, Watts 2009, Barham 2002).
Historical biases in the field of archaeology have resulted in a geographic disparity of
exploration of the African continent; areas such as East and Southern Africa have been
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the subjects of intense archaeological inquiry for many years, while other regions have
received much less attention. Such is the case in northern Malawi. A major goal for the
analysis of the stone artefacts from Karonga, therefore, is to meaningfully examine the
trends and traditions of Middle Pleistocene populations, living around the time of the
emergence of our own species. While patterns may emerge that link this area of
southern central Africa to populations to the north or the south, it is equally likely that
the MSA stone tools of Karonga will reveal local traditions that have developed in situ.
This will add to our increasing knowledge of MSA people as varied, adaptable
populations with unique ways of living, both suited and responsive to the immediate
environment and cultural traditions. The analysis of the Karonga lithic assemblages is
therefore aimed at uncovering quantitative patterns of resource exploitation and
technological systems, and placing these in a temporal and geographic framework at the
local and continental scales.
Methods
Analytic techniques follow those previously employed during work at the nearby
Airport Site (Thompson et al 2012). The focus is on the metric attributes of artefacts,
indicators of manufacturing systems, extent of reduction, indicators of rock source.
Metric data included measures of artefact weight, length, width and thickness. For
flakes, platform dimensions were also recorded. Indicators of manufacturing systems
included evidence of laminar and Levallois reduction techniques from dorsal and
platform scar patterning. Extent of reduction was assessed using artefact size and
percentage of cortex coverage. Indicators of rock source included rock type and cortex
types, the latter being taken to indicate secondary (eg., cobble) or primary (eg., outcrop)
sources.
An additional component of the analysis concerns evidence for post-depositional
reworking on artefacts, which is important in a context where artefacts may not be in
the location where they were originally deposited. Edge rounding was taken to be the
most important indicator of reworking. Four classes of edge rounding were used: 0,
meaning no edge rounding; 1, meaning rounding discernable by touch but not visually
obvious; 2, meaning visually obvious rounding which may obscure some artefact
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features; and 3, meaning a rock that could still be identified as having been an artefact
but which was now so heavily abraded as to be little more than a cobble clast.
Results
Mwanganda’s Village
Excavations were conducted at Mwanganda's Village with the objective of producing a
new sample comparable to that recovered by Clark during his excavations there in the
mid 1960's (Clark & Haynes 1970). However, attempts to locate comparable
assemblages at MGD have so far proved largely unsuccessful, at least insofar as no
significant fossil remains have been identified.
Excavations from the three areas of the village, denoted MGD Area I, MGD Area II and
MGD Area III, had by the start of the 2012 field season produced an assemblage of
approximately 2400 flaked stone artefacts. The majority of these (n=2073) derive from
Area I. Area II produced a total of 278 artefacts, and Area III a total of 10 artefacts. The
remaining artefacts in the analysed assemblage derive from geotrenches excavated
around the site. The artefacts recovered during the 2012 field season will be counted
and analysed in 2013, and those excavated prior to 2012 will be reported here.
The assemblage from Area III is small and heavily reworked, with half of the ten
artefacts showing class 2 edge rounding (the other half show no rounding). Of the flakes
with intact platforms, five have dihedral or faceted platforms consistent with an MSA
affinity. None of the artefacts in assemblage could be classified as characteristic Sangoan
implements, such as core axes or core scrapers. Given the apparent degree of
reworking/redeposition, however, there is no reason to assume that the manufacture of
these artefacts was contemporaneous with the sediments from which they were
recovered.
Area II produced a considerably larger and more diverse assemblage. Again, however,
the evidence from edge rounding suggests considerable reworking. Only ~40% of the
278 artefacts have no evidence of abrasion, with class 1 (21.6%, class 2 (21.2%) and
class 3 (14.5%) edge rounding all well represented. Again, uncertainty must be
expressed as to the relation between the assemblage and its surrounding sediments.
This aside, the assemblage includes a diversity of artefact classes, including flakes
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(78.1%), retouched flakes (2.2%) and cores (2.9%), along with other flaking debris. The
cores include alternately flaked pieces (n=2), as well as radial (n=1) and tortoise (n=1)
forms that again suggest an association with the MSA. This observation is supported by
evidence for radial and levallois reduction among flakes, though interestingly no
laminar pieces were identified in the assemblage. Again, there is no clear evidence for a
Sangoan assemblage component.
The artefacts recovered from Area I included flakes (72%), retouched flakes (2%) and
cores (4.5%), as well as other flaking debris. In contrast to the other excavation
locations, the Area I assemblage appears to be in an unusually good state of
preservation. More than 87% of artefacts show no evidence of edge rounding, and only
4.2% show what could be considered to be heavily abraded (classes 2 and 3). Moreover,
it was possible to conjoin some of the artefacts, including refitting mulitple flakes to
cores in some cases (Figure 40). The refitting analysis remains underway at the
University of Queensland, with a large contribution made by Julia Maskell in 2012.

Figure 40 Examples of conjoins and their find spots in MGD I as mapped in 2011.
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Like those from Area II and III, the Area I assemblage included MSA markers such as
radial and Levallois cores, and comparable flakes. However the cores were generally
quite small, with a minimum weight of 2.3 g, and included some distinctive forms based
on the centripetal reduction of small crystal quartz pebbles. This reduction system was
not observed in the other assemblages, but is common in the conjoined samples.
A second important component of the Area I assemblage is the evidence for
stratification. Edge rounding is not consistently represented in the different
stratigraphic units, peaking in the cobble unit (28.2% showing any abrasion [class 1-3]),
and being far lower in the overlying units brown clayey sand (7.0%), coarse sand
(9.1%) and red sand (3.6%). Mean artefact weight shows a comparable trend with
similar mean artefact sizes in all units other than the cobbles (mean weight=14.3 g;
brown clayey sand=8.2 g; coarse sand=8.4 g; red sand=5.4 g). Interestingly, rock types
pattern slightly differently (Figure 41), with quartz dominating the brown clayey sand
unit (59%) and quartzite dominating the others (coarse sand=72.4&; red sand=76.8%;
cobbles=72.4%).

Figure 41 Stratigraphic section of the east wall of MGD I at the end of the 2011 season,
showing a trend toward increased use of quartz over time.
In sum, the excavation at MGD Area I appears to have recovered an intact, stratified
MSA assemblage. Available ages place the main component of this assemblage between
approximately 42,000 and 22,000 years before present, making it a late MSA
occurrence, and among the latest in the region. The timing broadly coheres with the
peak of the last glacial cycle, implying that the artefacts were discarded during unusual
climatic conditions. For these reasons, the Area I assemblage requires further attention.
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Further work on the Area I assemblage will concentrate on increasing the number of
conjoining pieces to better understand the reduction systems in use, and to better
understand the relationship between these systems and those deployed during other
periods in the MSA. Ultimately MGD Area I may contribute significantly to our
understanding of the end of the Middle Stone Age in central Africa.
Chaminade I and II
In addition to detailed analysis of the MGD artefacts, nearly 5000 excavated and surface
collected artefacts from other sites were analysed during the 2012 field season,
providing a solid preliminary sample of the total artefactual assemblage. Owing to time
constraints, some were subjected to a more limited analysis, with fewer metric traits
recorded. A sampling strategy was also employed, to ensure that by the end of the field
season preliminary data would be available for a broad range of assemblages.
The Chaminade I artefact assemblage was only able to be sub-sampled for analysis
during the 2012 field season. Only 5m2 had been excavated at Chaminade I during the
2011 field season, and two of these units were completely analyzed during the 2012
season. In total, approximately 600 artefacts were analysed. In contrast, by the end of
the 2011 off-season, excavations at Chaminade II had produced nearly 20,000 stone
artefacts from a 2m x 25m excavation area. One of goals of the 2012 field season was
therefore to begin analysis of these artefacts using a typo-technological classification
system. Under this scheme, each excavated artefact is characterised by technological
type, reduction strategy, and lithic material, and metric measurements are taken. A
subset of eight of the 50 excavated units was selected for initial analysis, with the goal of
attaining a complete sample of the excavated area. In total, nearly 700 artefacts were
analysed from these eight units. It was also confirmed that the overlying overburden
that had been removed with a mechanical excavator contained < 1.5 artefacts per m 3 on
average. This assemblage contained artefacts that were typologically both MSA and LSA,
including a single ground stone pestle. Data collection is ongoing on the remainder of
both assemblages.
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At Chaminade I, quartz and quartzite have relatively equal representation (nearly 50%
each) in the artefactual assemblage, while at Chaminade II quartz accounts for
approximately 35% of the analyzed sample, and quartzite accounts for approximately
60%. Use of other raw materials at each site is very limited, likely due to local
availability. At both sites, trends of lithic reduction are focused on radial and centripetal
Levallois flaking; these two strategies can be seen to somewhat grade into each other,
though robust patterns will only be revealed with further analysis. Notable at
Chaminade I is what appears to be a relatively high number of Levallois cores; this may
indicate that the area was a site of stone tool production, and refitting of this
assemblage should help to answer this question. Furthermore, the generally smaller
size of these cores, particularly when compared to cores from Chaminade II, could
indicate a shift in priorities for MSA hominins, perhaps based on changing resource
exploitation needs.
Chaminade Survey Sites
Survey from the area west of the Chaminade sites revealed a number of high
concentrations of artefacts, some with potentially stratified Later Stone Age/Middle
Stone Age. One of the test pits, CS Test Pit 7 (later to become the site of Chaminade
West), produced a wealth of both LSA and MSA artefacts. By the close of the 2012 field
season, approximately 1400 of these had been analysed. This site was also selected for
excavation during the off-season, and has been renamed Chaminade West. Analysis of
artefacts from the remaining 20 test pits was limited due to time constraints, and only
six aside from the Chaminade West pit were able to be analyzed, for a total of over 2100
artefacts.
The artefact assemblage from Test Pit 7 contains a clear LSA component very near the
modern ground surface, dominated by small quartz flakes and cores (Figure 42). Below
this are depositional units that alternate in character—from diffuse scatters of highly
weathered artefacts to high concentrations of fresh artefacts on the expected quartz and
quartzite, as well as cherts, fossil wood, and other materials. This indicates that the
Chaminade West area in general was a landscape of variable importance for people
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throughout the MSA and LSA, and analysis of the materials recovered during the 2012
off-season excavation should reveal interesting patterns within this variation.

Figure 42 Site plan and preliminary analysis of the uppermost excavation units from
Test Pit 7.
CS-70
Surface collection at CS-70 (Bruce) produced an assemblage of nearly 10,000 artefacts
(most of which were plotted and surface-collected), though only a few hundred were
about to be analysed during the 2012 field season. While most of the assemblage has
not yet been analysed, it still shows a definite break from the patterns of lithic resource
exploitation as seen at Chaminade I and Chaminade II. While quartz and quartzite
remain the dominant raw materials represented, a cursory look at the artefacts shows a
greater degree of reduction of these materials, including more prepared platforms and
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more decorticated cores, and a higher representation of laminar (blade-like) pieces and
Levallois points than seen at the other sites. It is likely that CS-70 represents a younger
accumulation area than Chaminade I or Chaminade II.
Summary and Future Work
The various excavation and survey areas in the Karonga region have revealed an
incredible diversity of stone artefacts, representing a range of resource and landscape
exploitation strategies throughout the Middle Stone Age and into the Later Stone Age.
The artefactual assemblages from Chaminade I and Chaminade II seem to indicate a
general pattern of limited reduction of lithic raw materials; local abundance of cobbles
suitable for reduction is likely to have influenced the degree to which cores were flaked,
evidenced by significant amounts of cortex remaining on cores and a high number of
cortical flakes.
Due to the richness of the archaeology in the Karonga region, only a fraction of the
excavated and surface collected artefacts could be analyzed during the 2012 field
season. It is therefore necessary that intense study of some of these assemblages
continue during the off-season, particularly the assemblages from Chaminade I and
Chaminade II. The large number of artefacts from each of these sites will allow for
robust analysis of trends of raw material exploitation and strategies of technological
reduction during the Earlier Middle Stone Age at Karonga, and will provide an excellent
point of comparison for subsequent excavations in the area. A major goal of the coming
year is thus to complete the analysis of the nearly 20,000 artefacts from Chaminade I
and Chaminade II. Artefact analysis in 2012 can then focus on the assemblages from
Chaminade West, which is expected to produce nearly 20,000 artefacts from both MSA
and LSA contexts, and CS-70, which has already produced nearly 10,000 artefacts from
surface and excavation collections combined. As CS-70 is likely to be J.D. Clark’s
Chaminade IA, excavated in the mid-1960s, it may become important to analyse the
assemblages from that original excavation. These are currently stored at the Stone Age
Institute in Bloomington, Indiana. Finally, it will be important in the 2012 field season to
finish the analysis of the Chaminade Survey test pit assemblages. These will
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undoubtedly reveal variation in landscape and resource use in Karonga, and will add to
our increasing knowledge of human lifeways in the MSA and LSA.
Ochre Analysis
Overview
The overarching goal of the ochre provenance geochemistry project within MEMSAP is
to build a database of Malawian ochre mineral resources with characteristic trace
element “fingerprints” that can be used to source ochre artefacts from archaeological
sites to their place of origin on the landscape. The main goals for the 2012 field season
included:
a.

Conducting walking surveys of major river drainages in Karonga district
from the mouth of each river upstream with the aim of determining if
ochreous rocks or minerals are available in cobble form or as deposits
within the banks.

b. Sampling ochreous cobbles in river beds and any deposits identified in
river banks.
c. Determining the location of the Chaminade 1A archaeological site
excavated by J.D. Clark and colleagues in 1965 and 1966.
d. Collection and export for analysis of artefactual ochre from CH-1A locality
or other Middle Stone Age sites identified during survey or currently
under excavation by MEMSAP personnel.
Field Activities
The Wayi, Ruasho, Mkungwe, Remero, and Lufira (Lufilya) Rivers were all explored on
foot during the 2012 field season. All surveys were conducted by proceeding upstream
from the mouth of the river or close to that location as practically possible with regard
to water levels in the river bed. The maximum upstream extent of each survey was
typically determined by physical obstacles such as a boulders causing a river to become
impassable or the by the simple distance which could be covered on foot in a given day.
Over the course of these walking surveys a total of 37 geological specimens of ochre and
related rock formation were collected during this season (Figure 43). This brings the
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total number of geological specimens collected for the ochre provenance geochemistry
project to 112 samples (Figure 44). All geological specimens have been exported from
Malawi for geochemical characterisation by Laser Ablation-Inductively Coupled PlasmaMass Spectrometry (LA-ICP-MS) at The George Washington University (sample
preparation) and Memorial University of Newfoundland (ablation and data processing).

Figure 43 Example of an ochre sample location (MAL45).
A total of 18 ochre artefacts were collected from the surface of the CS-70 site. These 18
artefacts have been exported to the United States for geochemical characterisation
according to the same procedure (LA-ICP-MS) that will be applied to the geological
specimens. LA-ICP-MS is a minimally destructive technique in general; the particular
variant to be employed here entails using a 1/16 of an inch diamond coated rotary burr
to extract ~50 mg of sample material from each ochre artefact. This powdered sample
material is then mixed with neutral pH glue, allowed to dry, and the resulting block
material ablated in 5 locations, providing 5 replicate measures of trace element
concentration for each ochre artefact or source sample. Each artefact will be
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documented with high resolution digital photography before any destructive analyses
are undertaken, and the artefacts then re-imported into Malawi for curation.

Figure 44 Sample locations for potential ochre sources.
Future Work
The remaining objectives for this ochre provenance geochemistry project include the
following:
a. Walking survey of the North Rukuru River beginning in the highlands
west of Karonga and proceeding downstream towards Lake Malawi. Near
Karonga, the N. Rukuru is largely inaccessible even during the dry season
as its banks are generally covered in thick natural vegetation or crops
right up to the edge of the water. No cobble deposits are visible due to
water filling the whole breadth of the river bed near Karonga.
Determining if ochre is available within the N. Rukuru drainage is a key
goal of this project since the N. Rukuru is the largest and most
persistently present river system in northern Malawi. Any ochre sources
identified within its drainage were likely present during the Middle Stone
Age.
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b. Excavation of ochre artefacts from in situ Middle Stone Age deposits in
the Karonga area. Excavations to be undertaken at the Bruce site during
the 2013 field season may yield human-modified pieces of pigment.
c. Complete the trace element characterisation of all MSA ochre artefacts
from the Karonga area, including ochre from the original Clark
excavations at CH-1A, currently curated by the Stone Age Institute.
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VIII. OUTREACH AND DISSEMINATION
Professional Publications
Thompson, J.C., Mackay, A., Wright, D.K., Welling, M., Greaveas, A. Gomani-Chindebvu, E.
and Simengwa, D. (2012). “Renewed Investigations into the Middle Stone Age of
northern Malawi”. Quaternary International 270:129-139.
Conference Presentations
Thompson, J.C., Welling, M., Wright, D.K., Schilt, F., Mentzer, S., Bravo Foster, M.,
Robinson, S., Mackay, A., Nightingale, S., Forman, S., and Gomani-Chindebvu, E. (2013).
“The Later Pleistocene Archaeological Landscape of Karonga, Malawi”. Paper to be
presented at the 78th annual Society for American Archaeology conference, Honolulu,
Hawaii, USA.
Nightingale, S., Mackay, A., Thompson, J.C., de Moor, V., and Gomani-Chindebvu, E.
(2013). “Variability in Middle Stone Age Stone artefact reduction strategies, and raw
material use in the Karonga District of northern Malawi”. Paper to be presented at the
78th annual Society for American Archaeology conference, Honolulu, Hawaii, USA.
Wright, D.K., Choi, J.-h., Thompson, J.C., and Gomani-Chindebvu, E. (2013). “OSL dating of
landscape change and human evolution in northern Malawi”. Paper to be presented at
the 78th annual Society for American Archaeology conference, Honolulu, Hawaii, USA.
Thompson, J.C., Wright, D.K., Mackay, A., Welling, M., Forman, S.L., Price, G., Zhao, J.,
Gomani-Chindebvu, E. (2012). “Reassessment of the formation and significance of the
Mwanganda’s Village ‘elephant butchery site’, Karonga District, northern Malawi”. Paper
presented at the Paleoanthropology Society conference, Memphis, Tennessee, USA.
Zipkin, A. Thompson, J.C., and Gomani-Chindebvu, E. (2012). “On the formation and
distribution of ochre in northern Malawi”. Poster presented at the 77th annual Society
for American Archaeology conference, Memphis, Tennessee, USA; awarded the Society
for Archaeological Sciences Taylor Poster Award.
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Thompson, J.C., A. Mackay, A., de Moor, V., Zipkin, A., Moroney, A., Welling, M., and
Gomani-Chindebvu, E. (2011). “A landscape approach to understanding human
population movements during the Middle Stone Age of northern Malawi”. Paper
presented at the 34th annual Australian Archaeological Association Conference,
Toowoomba, Australia.
Thompson, J.C. Welling, M., and Mackay, A. (2010). “Archaeological tests of
palaeoecological models of central African demography during the Pleistocene”. Paper
presented at the 33rd annual Australian Archaeological Association Conference,
Bateman’s Bay, Australia.
Thompson, J.C., Welling, M., and Mackay, A. (2010). “Renewed Investigations into the
Middle Stone Age of northern Malawi”. Paper presented at the 13th Congress of the Pan
African Association for Archaeology and Related Disciplines/Society for Africanist
Archaeologists meeting, Dakar, Senegal.
Thompson, J.C., Welling, M., Pargeter, J., and Wright, D.K. (2010). “The Malawi EarlierMiddle Stone Age Project: Preliminary Results from 2009 Fieldwork”. Poster presented
at the Paleoanthropology Society conference, St. Louis, Missouri.

Abstract:

PaleoAnthropology 2010: A34.
Professional Invited Presentations
Thompson, J.C. (June 2010). “New investigations into the Middle Stone Age of Malawi”.
Seminar given at the University of the Witwatersrand, Johannesburg, South Arica.
Thompson, J.C. (April 2010). “New investigations into the Middle Stone Age of Malawi”.
Seminar given at the Stone Age Institute, Bloomington, Indiana.
Thompson, J.C. (August 2009). “A new multidisciplinary research project on the early
prehistory of Malawi”. Seminar at the Catholic University of Malawi (CUNIMA).
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Outreach
MEMSAP considers public outreach of critical importance. The public dissemination of
MEMSAP’s goals, objectives and methods, is crucial for obtaining social relevance.
Increased understanding of the importance of the sites will further result in increased
sense of local ownership and thus custodianship. Improved site preservation is a logical
consequence. For this reason MEMSAP always recruits local staff from the surrounding
villages. Moreover, its academic staff and students are encouraged to take time to
present the project to visitors. For the same purpose MEMSAP gave a public lecture and
artefact manufacture demonstration in 2010 at Karonga Cultural and Museum Centre
entitled “The Earliest Archaeology of Karonga – Why the World Wants to Know!”. In
2011 MEMSAP organised a guided tour for the most senior management of the
department of Antiquities, Lilongwe, and for Paladin Africa –a potential sponsor.
In 2012 an entire day of public outreach, designated as “Archaeology Day” was
implemented for the first time. The day began with a public lecture by Dr. Jessica
Thompson, and proceeded to a symbolic community walk around the perimeter of the
Karonga Cultural and Museum Centre in order to “walk back in time” to the Middle
Stone Age. When the participants from the public reached the rear of the Museum
complex, they were invited to rotate between four demonstration stations, run by
MEMSAP members and student volunteers from the University of Queensland. Two of
these stations shows how MSA people may have manufactured stone artefacts and
prepared ochre into pigments. Two other stations demonstrated the activities of
archaeological excavation and labwork.
At the conclusion of the demonstrations, teachers from primary schools in the area
were provided with donations of books and sporting materials for each of their schools
that had been collected and transported to Malawi through the efforts of students and
MEMSAP members in Australia and the United States. Following the donations a small
speech was made that included the presentation to the Museum of a new cast of the
Taung Child fossil from South Africa, donated by Prof. Francis Thackeray at the
University of the Witwatersrand. Local community leaders and teachers were then
taken to a lunch, which included cultural dancing. After lunch the day concluded with a
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site tour of Mwanganda’s Village, and the unveiling of a new signpost highlighting its
scientific and community significance (Figure 45).

Figure 45 Community leaders and Antiquities staff view the new sign at the
Mwanganda’s Village archaeological site.
Attention is also brought to the richness of the archaeological record in northern
Malawi via the project’s Facebook website:
http://www.facebook.com/#!/pages/Malawi-Earlier-Middle-Stone-AgeProject/257887127623607
Starting in 2012 a new blog called “Dispatches from the Field” was implemented at
http://memsap.org/. This blog contains updates of field and other related activities in
the words and photos of project participants.
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IX. SUMMARY
Summary and Conclusions
The 2012 MEMSAP field season undertook a larger variety of activities than in previous
years, with all prongs of investigation producing successful results. Several advances
were made in our general understanding of the geomorphology of the region, with key
findings being: 1) the likely source of the Chitimwe Beds is reworked Dinosaur Beds,
with MSA artefacts being deposited and buried in aggradational environments whilst
simultaneously being deposited and remaining exposed on active erosive or bedrock
surfaces; 2) there is no clear distinction between the Chitimwe and the Chiwondo Beds
in the Chaminade area, such that a clear contact point can be identified in any given
locality; 3) Chitimwe surfaces (and the artefacts they contain) that are exposed along
the north-south axis of the study area may be of highly variable ages and depositional
periods. The subsurface variability of artefact assemblages within the Chaminade area
alone was also found to be substantial.
From a practical perspective, an important finding of the 2012 field season was that the
apparent wealth of the MSA deposits in and around the town of Karonga may be
misleading. In spite of the overwhelming numbers of artefacts around Karonga and in
the general region, the extent of both Chitimwe Bed and in situ, scientifically significant
sites within them is actually quite restricted and they are a rapidly disappearing
resource. Individual sites with long, continuous sequences are rare (not only within Karonga
but taken as a whole across studied regions of Africa) and most are buried. This provides a
measure of protection for such valuable sites, but it may not remain the case for long.
Development in the Chaminade area in Karonga is steadily advancing and many important
sites are being systematically destroyed. During Clark’s time there had been basically no
development in the area to the west of the town and important sites such as CS-70 and
Chaminade West were both remote and protected from erosion, agriculture, and building
activities. However, today the former has been extensively destroyed through all of these
processes and only a few remnant deposits remain intact – for now. The latter is also actively
undergoing erosion, as are much of the deposits in this area.
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All excavations proceeded on schedule and met the stated goals. A second “off-season”
excavation was also highly successful, resulting in a large and well-excavated artefact
assemblage from Chaminade West. A solid start was also made on artefact analysis from
all sites excavated to date, as well as observed artefacts that were part of the intercatchment survey. Future work will now focus on this aspect of the project, in order to
bring together the last four years of fieldwork into a meaningful picture of the past.
Future field seasons will also likely be smaller, with targeted goals of revisiting sites
with outstanding questions or that require further sampling or analysis.
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XI. APPENDICES
Appendix I: All subsurface investigations by MEMSAP to date
KEY: All coordinates represent the northwest corner of each excavation. The geographic
coordinate system is UTM, Zone 36L. The datum is WGS84. Precision should be to
within ca. 10cm in any dimension, unless “handheld GPS” is indicated. Site locations are
given in this projection for increased accuracy and ease of mapping onto freeware such
as Google Earth. To obtain map grid coordinates the coordinates must first be
transformed to an ARC1950 datum. Given the scale of the map, this would still only
provide precision to within 100m of each site. MGD = Mwanganda’s Village; CHA =
Chaminade; BRU = CS-70; APS = Airport Site; KRW1 = Kafula Ridge West 1; CS =
Chaminade Survey Test Pit; MGD-GT = MGD Geotrench; CHA-GT = Chaminade
Geotrench.
Site

Area

Reason

Scale

Year

Easting

Northing

Elev

APS

LS

Arch

2010

598482

8899026

598482

APS

IP

Arch

2010

598444

8899017

598444

Beacon

APS

TEST
1

Arch

2010

598449

8899037

598449

Beacon

APS

TEST
2

Arch

2010

598458

8899036

598458

Beacon

APS

TEST
3

Arch/
Geo

2010

598464

8899035

598464

Beacon

APS

TEST
4

Arch/
Geo

2010

598460

8899023

598460

Beacon

BRU

I

Arch

2012

596562

8900846

596562

Beacon

BRU

II

Arch

2 x 3m into
an exposed
profile to a
depth of ca.
220cm
1 x 2m to ca.
60cm depth
1 x 0.5m to
ca.
100cm
depth
0.5 x 0.5m to
ca.
30cm
depth
1
x
2m
extending
south to ca.
80cm depth
1
x
2m
extending
east to ca.
80cm depth
1 x 2m into
an exposed
profile to a
depth of 80 100cm
1 x 2m into
an exposed
profile to a
depth of ca.

Basis of
Elev
Beacon

2012

596549

8900824

596549

Beacon

122

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture
80cm
BRU

III

Arch

CHA

I

Arch

CHA

II

Arch

CHA

III

Arch

CHA_G
T
CHA_G
T
CHA_G
T
CHA_G
T
CHA_G
T
CHA_G
T
CHA_G
T
CHA_G
T
CHA_G
T

1

Geo

2

Geo

3

Geo

4

Geo

5

Geo

6

Geo

7

Geo

8

Geo

9

Geo

1 x 2m to a
depth of ca.
60cm
1
x
1
extending
south for 8m
into a brick
pit adjacent
to 2 x 2m to a
depth of ca.
150cm;
sondage in
southwest
corner to ca.
2m
2 x 32m
hand
excavation
within
a
mechanically
excavated 4 x
50m trench
extending
south; 1 x 2m
step sondage
to ca. 650cm
at S end
2
x
7m
extending
south
and
flanked by 1
x
5m
adjacent
squares;
stepped and
excavated to
a depth of ca.
350cm
Step trench
upslope
Step trench
upslope
Step trench
upslope
Step trench
upslope
Step trench
upslope
Step trench
upslope
Step trench
upslope
Step trench
upslope
Step trench
upslope

2012

596580

8900831

596580

Beacon

2011

597781

8899297

597781

Beacon

2011
2012

597775

8899429

597775

Beacon

2012

595942

8900466

595942

Beacon

2011

597680

8899253

597680

2011

597700

8899203

597700

2011

597598

8899297

597598

2011

597625

8899301

597625

2011

597515

8899357

597515

2011

597432

8899262

597432

2011

597301

8899093

597301

2011

597177

8899122

597177

2011

597184

8899044

597184

Handhel
d GPS
Handhel
d GPS
Handhel
d GPS
Handhel
d GPS
Handhel
d GPS
Handhel
d GPS
Handhel
d GPS
Handhel
d GPS
Handhel
d GPS

123

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture
CHA_G
T
CHA_G
T
CHA_G
T
CHA_G
T
CHA_G
T

10

Geo

11

Geo

12

Geo

13

Geo

14

Geo

CHA_G
T

15

Geo

Cotton
Gin

Geo

CS

1

Arch/
Geo

CS

2

Arch/
Geo

CS

3

Arch/
Geo

CS

4

Arch/
Geo

CS

5

Arch/
Geo

CS

6

Arch/
Geo

CS

7

Arch/
Geo

CS

8

Arch/
Geo

Step trench
upslope
Step trench
upslope
Step trench
upslope
Step trench
upslope
Stepped
geotrench to
ca.
5.5m
depth; basis
of
establishmen
t of CHA II
excavation
Trench into
exposed rill
to ca. 265cm
depth
Step trench
to ca. 120cm
depth
1
x
2m
stepped to a
depth
of
190cm
1
x
2m
stepped to a
depth
of
200cm
1
x
2m
stepped to a
depth
of
190cm
1
x
2m
stepped to a
depth
of
180cm
1
x
2m
stepped to a
depth
of
200cm
1
x
2m
stepped to a
depth
of
150cm
1
x
3m
stepped to a
depth of ca.
300cm; basis
of CHA III
excavation
1
x
2m
stepped to a
depth
of
270cm

2011

597102

8899052

597102

Handhel
d GPS
Handhel
d GPS
Handhel
d GPS
Handhel
d GPS
Beacon

2011

597079

8899145

597079

2011

597882

8899021

597882

2011

597260

8899133

597260

2011

597806

8899389

597806

2012

598026

8899166

598026

Handhel
d GPS

2012

619350

8870476

619350

2012

596534

8898995

596534

DGPS
not
localised
Beacon

2012

596320

8899185

596320

Beacon

2012

596005

8899588

596005

Beacon

2012

596079

8899891

596079

Beacon

2012

596000

8899362

596000

Beacon

2012

595976

8900265

595976

Beacon

2012

595946

8900479

595946

Beacon

2012

596167

8900786

596167

Beacon

124

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture
CS

9

Arch/
Geo

CS

10

Arch/
Geo

CS

11

Arch/
Geo

CS

12

Arch/
Geo

CS

13

Arch/
Geo

CS

14

Arch/
Geo

CS

15

Arch/
Geo

CS

16

Arch/
Geo

CS

17

Arch/
Geo

CS

18

Arch/
Geo

CS

19

Arch/
Geo

CS

20

Arch/
Geo

CS

21

Arch/
Geo

KRW1
MGD

Arch
I

Arch

1
x
2m
stepped to a
depth
of
190cm
1
x
2m
stepped to a
depth
of
220cm
1
x
2m
stepped to a
depth
of
230cm
1
x
2m
stepped to a
depth
of
200cm
1
x
2m
stepped to a
depth
of
230cm
1
x
2m
stepped to a
depth
of
170cm
1
x
2m
stepped to a
depth of ca.
260cm
1
x
2m
stepped to a
depth
of
40cm
1
x
2m
stepped to a
depth
of
100cm
1
x
2m
stepped to a
depth
of
180cm
1
x
2m
stepped to a
depth
of
95cm
1 x 3m to a
depth of ca.
300cm
1
x
2m
extending
east to a
depth of ca.
220cm
1 x 1m to a
depth of ca.
80cm
5 x 5m to a
depth of ca.

2012

596464

8900785

596464

Beacon

2012

596729

8899004

596729

Beacon

2012

596935

8899051

596935

Beacon

2012

596831

8899134

596831

Beacon

2012

596229

8898093

596229

Beacon

2012

595781

8898106

595781

Beacon

2012

596185

8898489

596185

Beacon

2012

595003

8899580

595003

Beacon

2012

594725

8899254

594725

Beacon

2012

595118

8898966

595118

Beacon

2012

595031

8899451

595031

Beacon

2012

596567

8900776

596567

Beacon

2012

596529

8900806

596529

Beacon

2010

589778

8920634

589778

Handhel
d GPS

2011
-

597516

8900520

597516

Beacon

125

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture

MGD

II

Arch

MGD

III

Arch

MGD

TEST
1

Arch

MGD

TEST
2

Arch

MGD

TEST
3

Arch

MGDGT

1

Geo

MGDGT

2

Geo

MGDGT

3

Geo

MGDGT

4

Geo

MGDGT

5

Geo

MGDGT

6

Geo

MGDGT

7

Geo

MGDGT

8

Geo

MGDGT

9

Geo

150cm; 1 x
3m
step
sondage to
ca. 450cm in
centre
2 x 3m to a
depth of 40 100cm; 1 x 1
sondage at
southeast
square to ca.
250cm
4 x 6m to a
depth of 80 100cm; 1 x 1
sondage at
east square
to ca. 180cm
1 x 2m to a
depth of ca.
80cm
in
location of
surface
elephant
ivory find
1 x 1 to a
depth of ca.
15cm
1 x 1 to a
depth of ca.
200cm
1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.

2012

2011

597507

8900564

597507

Beacon

2011
2012

597486

8900569

597486

Beacon

2010

597358

8900523

597358

Beacon

2010

597495

8900561

597495

Beacon

2010

597529

8900530

597529

Beacon

2011

597505

8900566

597505

Beacon

2011

597486

8900597

597486

Beacon

2011

597484

8900600

597484

Beacon

2011

597493

8900570

597493

Beacon

2011

597499

8900588

597499

Beacon

2011

597525

8900616

597525

Beacon

2011

597491

8900561

597491

Beacon

2011

597517

8900544

597517

Beacon

2011

597529

8900481

597529

Beacon
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100cm
MGDGT

10

Geo

MGDGT

11

Geo

MGDGT

12

Geo

MGDGT

13

Geo

Remer
o South

Geo

Ruasho
North

Geo

Ruasho
South

I

Geo

Ruasho
South

II

Geo

Sadala
North

I

Geo

Sadala
North

II

Geo

Sadala
South

Geo

Wovwe
Fork

Geo

1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.
100cm
1 x 2m to a
depth of ca.
100cm
Step trench
to ca. 170cm
depth
Step trench
to ca. 220cm
depth
Step trench
to ca. 280cm
depth
Step trench
to ca. 380cm
depth
Step trench
to ca. 200cm
depth
Step trench
to ca. 160cm
depth
Step trench
to ca. 360cm
depth
Step trench
to ca. 330cm
depth

2011

597344

8900555

597344

Beacon

2011

597333

8900571

597333

Beacon

2011

597373

8900645

597373

Beacon

2011

597354

8900605

597354

Beacon

2012

616066

8870306

616066

Handhel
d GPS

2012

601296

8892821

601296

Beacon

2012

601164

8891689

601164

Beacon

2012

601190

8891652

601190

Beacon

2012

599708

8896831

599708

Beacon

2012

599005

8896529

599005

Beacon

2012

599186

8894227

599186

Beacon

2012

620934

8857268

620934

DGPS
not
localised
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Appendix II: Samples for cosmogenic radionuclide dating of Chitimwe deposits

KEY: WFGT: Wovwe Fork Geotrench the furthest south of the sampled sedimentary
'packages', located near a fork in the Wovwe river; SSGT – Sadala South Geotrench,
south of Chaminade, in which handaxe (up to 300-500ky old) was found, near the
bottom just above the cobble-bearing layer that we sampled for a burial date; CHAIIGT –
Chaminade II Geotrench at one end of the large archaeological excavation. Site is
adjacent to airport strip.
DEPTH MEMSAP
LOCATION

SAMPLE TYPE

(cm)

SPL #

SAMPLE DESCRIPTION

WFGT

Depth Profile

40

3110

~1 gallon bag of sand (~70-80% qtz)

WFGT

Depth Profile

80

3111

~1 gallon bag of sand (~70-80% qtz)

WFGT

Depth Profile

120

3112

~1 gallon bag of sand (~70-80% qtz)

WFGT

Depth Profile

160

3113

~1 gallon bag of sand (~70-80% qtz)

WFGT

Depth Profile

200

3114

~1 gallon bag of sand (~70-80% qtz)

WFGT

Depth Profile

240

3115

~1 gallon bag of sand (~70-80% qtz)

WFGT

Depth Profile

280

3116

~1 gallon bag of sand (~70-80% qtz)

WFGT

Depth Profile

320

3117

~1 gallon bag of sand (~70-80% qtz)

SSGT

Depth Profile

40

3186

~1 gallon bag of sand (~70-80% qtz)

SSGT

Depth Profile

80

3187

~1 gallon bag of sand (~70-80% qtz)

SSGT

Depth Profile

120

3188

~1 gallon bag of sand (~70-80% qtz)

SSGT

Depth Profile

160

3189

~1 gallon bag of sand (~70-80% qtz)

SSGT

Depth Profile

200

3190

~1 gallon bag of sand (~70-80% qtz)

SSGT

Depth Profile

240

3191

~1 gallon bag of sand (~70-80% qtz)

SSGT

Depth Profile

280

3192

~1 gallon bag of sand (~70-80% qtz)

SSGT

Depth Profile

320

3193

~1 gallon bag of sand (~70-80% qtz)

SSGT

Burial Sample

366

3194

~8 cobbles of quartzite

CHAIIGT

Depth Profile

40

3150

~1 gallon bag of sand (~60-70% qtz)

CHAIIGT

Depth Profile

80

3151

~1 gallon bag of sand (~60-70% qtz)

CHAIIGT

Depth Profile

120

3152

~1 gallon bag of sand (~60-70% qtz)

CHAIIGT

Depth Profile

160

3153

~1 gallon bag of sand (~60-70% qtz)
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CHAIIGT

Depth Profile

200

3154

~1 gallon bag of sand (~60-70% qtz)

CHAIIGT

Depth Profile

240

3155

~1 gallon bag of sand (~60-70% qtz)

CHAIIGT

Depth Profile

280

3156

~1 gallon bag of sand (~60-70% qtz)

CHAIIGT

Depth Profile

320

3157

~1 gallon bag of sand (~60-70% qtz)

CHAIIGT

Depth Profile

400

3158

~1 gallon bag of sand (~60-70% qtz)

CHAIIGT

Depth Profile

500

3159

~1 gallon bag of sand (~60-70% qtz)

CHAIIGT

Depth Profile

600

3160

~1 gallon bag of sand (~60-70% qtz)

CHAIIGT

Burial Sample

238

3163

~6 cobbles of quartzite (reserve
sample)
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Appendix III: Samples for optically-stimulated luminescence dating and sediment
analysis of Chitimwe deposits at various locations
KEY: CGGT- ; CHA15GT—Chaminade 15 geotrench; CHAIIGT—Chaminade II trench;
MGDGT; RNGT—Ruasho North geotrench; RSGT—Remero South geotrench; RSIGT and
RSIIGT—Ruasho South geotrenches I and II; SNIGT and SNIIGT—Sadala North
geotrenches I and II; SSGT—Sadala South geotrench; WFGT—Wovwe Fork geotrench—
see map figure for locations.
#

SAMPLE
TYPE

SITE
NAME

LOT
NUMBER

CONTEXT

3126

OSL

CGGT

N/A

GEOTRENCH

3127

BULK

CGGT

N/A

GEOTRENCH

3128

BULK

N/A

GEOTRENCH

3167

OSL

2800

GEOTRENCH

3168

BULK

2800

GEOTRENCH

3169

BULK

2800

GEOTRENCH

3170

BULK

2800

GEOTRENCH

3171

BULK

2800

GEOTRENCH

3172

BULK

2800

GEOTRENCH

3161

OSL

NA

GEOTRENCH

3162

OSL

NA

GEOTRENCH

3166

OSL

CGGT
CHA1
5GT
CHA1
5GT
CHA1
5GT
CHA1
5GT
CHA1
5GT
CHA1
5GT
CHAII
GT
CHAII
GT
MGDI
GT

NA

5000

BULK

N/A

N/A

5007

BULK

N/A

N/A

5008

BULK

N/A

N/A

3131

BULK

N/A

N/A

3132

BULK

N/A

N/A

3133

BULK

N/A

N/A

3134

BULK

N/A

N/A

3136
5009

BULK
BULK

N/A
N/A

N/A
N/A

GEOTRENCH
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC

DATE
28-Aug12
29-Aug12
30-Aug12
17-Aug12
17-Aug12
17-Aug12
17-Aug12
17-Aug12
17-Aug12
17-Aug12
17-Aug12
17-Aug12
24-Jul12
31-Jul12
31-Jul12
12-Aug12
12-Aug12
12-Aug12
12-Aug12
2-Aug12
7-Aug-

COMMENTS
depth 44 cm (no lot number b/c no
artifacts present)
unit 1
unit 2
depth 230 cm (block sample)
unit 1
unit 2
unit 3
unit 4
unit 5
depth 585 cm
depth 285 cm
depth 287 cm
DINO BEDS BULK SAMPLE
DINO BEDS BULK SAMPLE
DINO BEDS BULK SAMPLE
DINO / SUNGWA BEDS SAMPLE
WAYI CHITIMWE BULK SAMPLE
WAYI CHITIMWE BULK SAMPLE
WAYI CHITIMWE BULK SAMPLE
MODERN BEDROCK - RIVER SAND
SAMPLE
DINO BEDS BULK SAMPLE
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3130

BULK

N/A

N/A

3129

BULK

N/A

N/A

3135

BULK

N/A

N/A

3137

BULK

N/A

N/A

3138

BULK

N/A

N/A

EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE
GEOLOGIC
EXPOSURE

3196

OSL

RNGT

2804

GEOTRENCH

3100

BULK

RNGT

2804

GEOTRENCH

3101

BULK

RNGT

2804

GEOTRENCH

3102

BULK

RNGT

2804

GEOTRENCH

3103

BULK

RNGT

2804

GEOTRENCH

5001

OSL

RSGT

2807

GEOTRENCH

5002

OSL

RSGT

2807

GEOTRENCH

3107

OSL

RSGT

2807

GEOTRENCH

3118

BULK

RSGT

2807

GEOTRENCH

3119

BULK

RSGT

2807

GEOTRENCH

3120

BULK

RSGT

2807

GEOTRENCH

3121

BULK

RSGT

2807

GEOTRENCH

3122

BULK

RSGT

2807

GEOTRENCH

3195

OSL

RSIGT

2805

GEOTRENCH

3197

BULK

RSIGT

2805

GEOTRENCH

3198

BULK

RSIGT

2805

GEOTRENCH

3199

BULK

2805

GEOTRENCH

3104

OSL

2806

GEOTRENCH

3105

OSL

2806

GEOTRENCH

3106

BULK

RSIGT
RSIIG
T
RSIIG
T
RSIIG
T

2806

GEOTRENCH

3173

OSL

SNIGT

2801

GEOTRENCH

3174

OSL

SNIGT

2801

GEOTRENCH

3175

OSL

SNIGT

2801

GEOTRENCH

12
9-Aug12
9-Aug12
9-Aug12
9-Aug12
26-Jul12
11-Aug12
11-Aug12
11-Aug12
11-Aug12
11-Aug12
28-Jul12
28-Jul12
28-Jul12
28-Jul12
28-Jul12
28-Jul12
28-Jul12
28-Jul12
11-Aug12
11-Aug12
11-Aug12
11-Aug12
11-Aug12
11-Aug12
11-Aug12
14-Aug12
14-Aug12
14-Aug12

DINO BEDS AND BIOTITE GNEISS
BEDROCK
FORK CHITIMWE SAMPLE
CHIWONDO CARBONATE
NON -CARBONATE TAN CLAYEY
SAND (UNKNOWN UNIT)
CHIWONDO CARBONATE
depth 182 cm
unit 1
unit 2
unit 3
unit 4
depth 42 cm
depth 72 cm
depth 121-126 (block sample)
unit 1
unit 2
unit 3
unit 4
unit 5
depth 272 cm
Unit 1
Unit 2
Unit 3
depth 342 cm
depth 250 cm
unit 1
depth 144 cm
depth 124 cm
depth 62 cm
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3176

BULK

SNIGT

2801

GEOTRENCH

3177

BULK

SNIGT

2801

GEOTRENCH

3178

BULK

SNIGT

2801

GEOTRENCH

3179

BULK

SNIGT

2801

GEOTRENCH

3180

BULK

2801

GEOTRENCH

3181

OSL

2802

GEOTRENCH

3182

BULK

2802

GEOTRENCH

3183

BULK

2802

GEOTRENCH

3184

BULK

SNIGT
SNIIG
T
SNIIG
T
SNIIG
T
SNIIG
T

2802

GEOTRENCH

3185

BULK

SSGT

2803

GEOTRENCH

5004

OSL

SSGT

2803

GEOTRENCH

5005

OSL

SSGT

2803

GEOTRENCH

5006

OSL

SSGT

2803

GEOTRENCH

3108

OSL

WFGT

2808

GEOTRENCH

3109

OSL

WFGT

2808

GEOTRENCH

3123

BULK

WFGT

2808

GEOTRENCH

3124

BULK

WFGT

2808

GEOTRENCH

3125

BULK

WFGT

2808

GEOTRENCH

14-Aug12
14-Aug12
14-Aug12
14-Aug12
14-Aug12
14-Aug12
14-Aug12
14-Aug12
14-Aug12
10-Aug12
10-Aug12
10-Aug12
10-Aug12
15-Aug12
15-Aug12
15-Aug12
15-Aug12
15-Aug12

unit 1
unit 2
unit 3
unit 4
unit 5
117 cm depth
unit 1
unit 2
unit 3
unit 1

depth 349 cm
depth 284 cm
depth 294 cm
depth 196 cm
unit 1
unit 2
unit 3
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Appendix IV: Samples taken for micromorphological analysis

Site

Sample and Lab
#
MGD I-12-03
(5034)

Mwanganda's
Village Area I
MGD I-12-04
(5035)

MGD I-12-05
(5036)
MGD I-12-06
(5037)
MGD I-12-07
(5038)
MGD I-12-08
(5039)
MGD I-12-09
(5040)

Main objective
Description of Unit 1 (silty clay,
Clark & Haynes' Chiwondo beds)
and Unit 2 (sandy clay loam),
examination of the contact
between the two Units.
To analyse formation of carbonates
and by which process they were
formed, e.g. pedogenic, authigenic,
and whether they are reworked or
not.
To analyse formation of Unit 2
(coarse to very coarse sandy clay
loam) and post-depositional
redoximorphic features.
idem. lower half of MGD I-12-05.
Analyses of cm-sized carbonate
nodules that occur in the northern
area of the trench in Unit 2.
Characterize the contact between
sandy clay loam (Unit 2) and the
very coarse sand (Unit 3) below
the cobble layer (Unit 4).
Examine transition from Btm3 soil
horizon to Btkm (k=pedogenic
carbonate accumulation).

MGD I-12-10
(5041)

Description of Unit 5 (sandy clay
loam) and A soil-horizon in Unit 5.

MGD I-12-11
(5042)

Description of A and B soil
horizons and transition from A to B
in Unit 5.

MGD I-12-12
(5043)

Examine contacts between Unit 3
(very coarse sand to very fine
gravels) and Unit 4 (coarse
rounded gravels to cobbles) and
Unit 4 to 5 (sandy clay loam).
Loose sample from Btm2 horizon
for particle size and geochemical
analyses and comparison with
other designated soil horizons.

MGD I-12-13
(5044)

Secondary objective and
specification of first objective
Sample taken in conjunction
with OSL sample for evaluation
of disturbances.

Sample taken in conjunction
with OSL sample for evaluation
of disturbances.
Sample taken in conjunction
with OSL sample for evaluation
of disturbances.

Reconstruction of postdepositional modifications:
weathering, soil formation
and/or authigenic
redoximorphic features (water
table related).
Reconstruction of postdepositional modifications:
weathering, soil formation
and/or authigenic
redoximorphic features (water
table related).
Reconstruction of postdepositional modifications:
weathering, soil formation
and/or authigenic
redoximorphic features (water
table related).
Upper part (Unit 5) in
conjunction with OSL sample.
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MGD I-12-14
(5045)
MGD I-12-15
(5046)
MGD I-12-16
(5047)

MGD I-12-17
(5048)
MGD I-12-18
(5049)
MGD I-12-28
(5059)
MGD III-12-24
(5055)
Mwanganda's
Village Area III
MGD III-12-36
(4017)

MGD III-12-37
(4018)

MGD III-12-41
(4020)

CHA II-12-19
(5050)
Chaminade II
CHA II-12-20
(5051)

CHA II-12-21
(5052)

Loose sample (between MGD I 1203 and MGD I 12-06) for particle
size and geochemical analyses
(carbonate content).
Examination of well-developed
redoximorphic features (mottles)
in North profile.
Loose samples from different
colorations (pedogenic, or possibly
authigenic) in North profile to
establish differences in particle
size and chemistry.

Distinguish between different
post-depositional modifications:
soil formation, water table
related authigenic
redoximorphic features or a
combination thereof.

idem
idem
Very large impure carbonate
nodules for comparison and to
investigate the source and
formation of carbonates.
Description and formation of Unit
3 (coarse to very coarse sandy
loam) and Unit 4 “caliche” (clay
loam, parting to a silty clay loam)
and the contact between the two
units.
Reconstruction of detailed
depositional history of MGD and
linking of the excavation units.
Included Units: backdirt, “stony
soil” (pebbles in clay loam), “red
sand”, “caliche”.
idem. “Caliche” (clay loam/silty
clay loam), “brown sandy clay”
(coarse to very coarse sandy clay
loam), “red sand” (very coarse
sand to fine gravel).
Reconstruction of depositional
history of channel and channel-fill
(“brown sandy clay” and “red
sand”) in MGD III on W-profile
where deepest cutting
Description and formation of Unit
3 (very poorly sorted sand) and
post-depositional modifications
(mottling) of the alluvial fan
deposit.
Description and formation of Unit
1 (very coarse sandy clay loam)
and post-depositional
modifications to the sediment
(grey and red mottles).
Formation of Units 3, 4 and 5.
Transitions from Unit 3 (very
poorly sorted sand) to Unit 4
(poorly sorted silty sand) to Unit 5
(sandy loam). Detect formation

Sample taken in conjunction
with OSL sample for evaluation
of disturbances.

Testing of formation model.

Testing of formation model.
Sample taken in conjunction
with OSL sample for evaluation
of disturbances.
Note: Unit “brown sandy clay” is
a coarse to very coarse sandy
clay loam, “red sand” is very
coarse sand to fine gravel.
Sample taken in conjunction
with OSL sample for evaluation
of disturbances.

Sample taken in conjunction
with OSL sample for evaluation
of disturbances.
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CHA II-12-22
(5053)
CHA II-12-23
(5054)
CHA II-12-39
(3164)

process of manganese/iron
nodules.
Description of Unit 5 (sandy loam)
and its formation processes.
Description and formation
processes of Unit 5 (sandy loam) in
the upper part of the profile.
Reconstruction of depositional
(lagoonal and alluvial fan) and
post-depositional (redox: mottling)
formation processes.

CHA II-12-40
(3165)

Constitution and formation of
lagoonal deposits.

Test Pit 1

TP1-12-32
(4011)

Description and formation of Unit
2 (well-sorted pebbles) and Unit 3
(sandy loam) and the contact
between the two Units.

Test Pit 2

TP2-12-31
(4010)

Sample of reworked carbonates
(overprinting Mn) in Unit 4 (poorly
sorted subangular to subrounded
sand) for reference.

Test Pit 3

TP3-12-27
(5058)

Description and formation of Unit
2 (sandy gravel, parting to a
gravelly sand, microdebitage
observed) and Unit 3 (medium to
very coarse sand), examination of
nature of the contact between the
two units and presence of bedding
planes, esp. in Unit 3.
Description and formation of Unit
1 (medium to coarse sand).
Detection of fine-scale bedding
planes.
Description and formation of Unit
3 (coarse to very coarse sand).

Test Pit 7

TP7-12-25
(5056)
TP7-12-26
(5057)

Test Pit 8

TP8-12-30
(5061)

Test Pit 9

TP9-12-29
(5060)

Test Pit 11

TP11-12-33
(4012)

Examination of the context of
artefact-horizon in Unit 1 (medium
to very coarse loamy sand) and
reconstruction of the formation
processes of the deposit.
Reconstruct formation processes
of Unit 1 (sandy clay loam, quartz
artefacts) and Unit 2 (silty clay
loam) and the contact between the
two Units.

Sample taken in conjunction
with OSL sample for evaluation
of disturbances.
Sample taken in conjunction
with OSL sample for evaluation
of disturbances.
Examination of transition from
lagoonal deposits (“Chiwondo”
after Clark & Haynes) to alluvial
fan deposition (Chitimwe) and
coinciding intensification of
redoximorphic features
(mottling).
Sample taken in conjunction
with OSL sample for evaluation
of disturbances.
Examination of Mn/Fe nodules
near the contact just inside Unit
3. Sample taken in conjunction
with OSL sample for evaluation
of disturbances.
For the reconstruction of the
formation and (re)deposition of
carbonate nodules and the
understanding of postdepositional modifications from
water table fluctuations and
weathering.
Sample taken in conjunction
with OSL sample for evaluation
of disturbances.

Sample taken in conjunction
with OSL sample for evaluation
of disturbances.
Sample taken in conjunction
with OSL sample for evaluation
of disturbances.
Sample taken in conjunction
with OSL sample for evaluation
of disturbances.
Examine cause for differences
from CHA II in redoximorphic
features (different postdepositional history). Here
Mn/Fe nodules in a non lateritic
but mottled deposit.

Formation of Units 1 (sandy clay
loam) and 2 (sand to fine gravel),
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Test Pit 19

TP19-12-42A
(4015)
TP19-12-42B

Near Bruce

BR-ST-12-34
(4013)

Geotrench
Sadala South

GT-SS-12-35
(4016)

Near Bruce

BR-TP9-12-38
(4014)

Mwakasungura

Mwakasungura12-42
(4021)

Kafula Ridge

KRW-12-01
(5032)
KRW-12-02
(5033)

specifically the cm- to dm-scale
powdery carbonate intraclasts in
Unit 1.
Two loose samples (A, B) of
bedrock (feldspatic gneiss,
predominantly plagioclase)
weathering to clay (kaolinite).
Contact between Unit 2 (pebbles)
and Unit 3 (coarse to very coarse
sand) and mode of deposition of
sand: whether continuous or
episodically.
Reconstruction of site formation
processes of Unit 1 (fine to
medium gravel and pebbles), Unit
2 coarse to very coarse sand and
very fine gravel) and Unit 3 (coarse
to very coarse sand).
Surface Mn/Fe nodules as a
reference to nodules in block
samples.
Groundwater sample near MGD as
a reference to stable isotopes in
the deposits to distinguish
pedogenic carbonates (soil
formation) from authigenic
carbonates (groundwater related).
Sample of weathering bedrock
(saprolite) taken for clarification of
absent boundary in thin sections of
2010 sample.
idem

Establish a possible relation
between (periods of) deposition
and climatic change (lake cores).
Link the units to the sediments
in the Bruce excavation
downslope.
Context of handaxe (Unit 1) and
examination of redoximorphic
features (Mn/Fe nodules in Unit
2).
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Appendix V: Laboratory Processing Procedures
Artefact Labelling
Every artefact that was recovered and plotted during the course of excavation must be
labelled with its lot and unique specimen number. Labeling ensures that objects are
always traceable to their original context, and should proceed by the following steps:
1) Labels should be located on artefacts so as not to obscure important data related
to technology, artefact type, or raw material. For flakes, this means that labels
should be drawn on ventral (or interior) surfaces whenever possible, rather than
dorsal (or exterior) surfaces, which hold information related to processes of
flaking. For cores, labels are ideally placed on areas that retain the original
cobble cortex of the stone. Though it is not always possible to find an “ideal”
surface to write a label, it is generally always possible to find a small area where
diagnostic information will not be obscured by labeling.
2) When the position of the label has been established, gently clean that portion of
the artefact with a toothbrush to remove extraneous sediment (if necessary). The
entire surface of the artefact should NOT be scrubbed clean, as this may affect the
future possibility of residue or use-wear analysis on the artefacts.
3) Using one of the black labeling pens, gently write the lot and specimen number
directly on the cleaned portion of the artefact. Lot and specimen number should
be separated by an “underscore” character; for example: 389_19853 or
651_20921. Labels should be small but legible. Care must be taken with the
labelling pens, as they can easily become clogged or damaged by pressing on the
tips too hard, and will quickly be useless for artefact labelling.
4) If the stone is too dark for a label to be easily read, a narrow, thin layer of whiteout (correction fluid) can first be applied to the portion to be labeled. When this
has dried, the labeling pen will easily write over the top.
5) After the ink of the labelling pen has dried, apply a thin layer of clear nail polish
over the label. Ensure that the entire label has been covered by the nail polish.
6) In pencil, write the lot number on the specimen tag.
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7) When the nail polish has dried place the artefact back in its specimen bag and
carefully seal the zipper top.
These procedures will be repeated for sieved artefacts, after they have been sorted by a
specialist (see below).

Wet Sieving
All excavated sediments are wet sieved to remove the smallest fractions, making it
easier to find small artefacts that may have been missed during excavation. Wet sieving
should proceed according to the following steps:
1) Choose a bag of excavated sediment. Locate the context tag that is inside the bag,
and save this to the side.
2) Carefully pour the sediment (or a portion of the sediment, if the bag is particularly
large) into a sieve.
3) Using a hose or a bucket, pour water over the top of the sediment, washing the
smaller fraction through the sieve and retaining the larger portion on top. Use
your hands to gently mix the sediment on top of the screen to ensure that all of it is
being thoroughly washed and screened. DO NOT grind the sediment or attempt to
force it through the screen, as this will only break any artefacts or bones that are in
the sediment.
4) After all of the sediment has been sieved, transfer the material remaining in the
sieve to a flat, clean surface (like a tarp), and allow it to dry fully. Place the context
tag with the sieved material, making sure it will not blow away or become
dissociated from the material.
5) When the sieved material is completely dry, it should be put into a bag with its
context tag for later residue sorting.
Residue Sorting
Excavated sediments are wet sieved to remove the smallest fractions, making it easier
to find small artefacts that may have been missed during excavation.
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1) Choose a bag of previously wet sieved (and dried) material, and spread its
contents out on a table or other large flat surface.
2) Examining a small portion of sediment at a time, carefully look at each piece and
pick out any that may potentially be artefacts or bone fragments.
3) Put all of the pieces that have been picked out as artefacts or bones in a bag with
the original context label, and discard the non-artefactual portion of the wet
sieved material.
All specimens that are possible artefacts should be retained. If there is any doubt, keep
it! A specialist will sort through sieved finds to confirm if they are artefacts at a later
date.

Bulk Sample Processing
Bulk sediment sample processing follows the below steps:
1) At the start of the day lay out a number of bulk sediment samples onto clean
paper plates to dry in the sun. Ensure the plates are clean and brush them off if
they are not!
2) In the afternoon find the four full context labels for the sample. Write the sample
number (found on the Sample number tag in the original bulk sample bag) on the
back of three of the tags using a Sharpie marker.
3) Place each of these three full provenience labels into a tiny plastic bag to protect
it from dirt and moisture.
4) Split the bulk sample in half and conserve one half in its original bag as an
archive sample. Place a full provenience label into the bag with the sediment.
5) Divide the remaining sediment into thirds, and then pour two of them each into
their own new plastic bag with a full provenance label. These will be used for
pollen and phytolith analysis.
6) Take the remaining third of sediment and ensure there are no large nonmagnetic clasts in it (limestone bedrock, small pebbles, etc).

139

MALAWI EARLIER-MIDDLE STONE AGE PROJECT

UPDATED 31 December 2012

2012 Preliminary Project Report to the Malawi Ministry of Tourism, Wildlife and Culture
7) Grind up approximately 15g of sediment with the pestle and mortar (or a clean
smooth quartzite rock on a clean patch of cement).
8) Place an empty plastic magnetic susceptibility jar on the scale and tare (zero) it.
9) Pack the fine powder as tightly into the plastic containers as possible and weigh
it again.
10) Write the weight on the bottom of the jar (include “g” for grams) and the sample
number on the side of the jar in permanent ink.
11) Stick the final full provenience sticker to the side of the jar, ensuring the cap can
still be opened.
12) Clean the equipment each time!!
As long as there are magnetic susceptibility jars, bulk samples can continue to be
processed in the absence of full provenience stickers. The three bags for archive, pollen,
and phytoliths and the processed magnetic susceptibility jar can be placed inside a
larger bag with the original bulk sediment sample bag and stored in lot sequence in the
lab. Halfway through the off-season Dr. Thompson will produce all current full
provenience stickers from the data that are emailed to her and mail them to Karonga for
the final steps of processing.

Curation Procedures
Careful curation of artefacts and samples is extremely important, and will ensure that
the most data possible are recovered from excavated materials. All artefacts and bulk
samples must be stored within cartons that are not overfilled; this means that the sides
and the top of carton should not be buckling or bending because too many artefacts
have been jammed inside. Overfilling boxes will cause them to break, and will also
damage the artefacts and samples contained within them.
The cartons should be taped on the bottoms and should be able to be picked up and
moved without fear of breaking. All cartons must also be clearly labelled directly onto
the carton in permanent marker so there is no confusion about their contents.
Artefacts and samples should be stored in separate cartons, and should be organised by
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site, then square, then context for ease of analysis. When a carton is full, it should be
taped along the top to prevent its contents from spilling out, and it should be placed in a
safe location for storage until further analysis.
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