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Abstract

The area of the escarpment of Angola between Namib and Huila Province, about
150 km from the Atlantic coast, yields abundant evidence for human activity
throughout the Stone Age. There is a high concentration of open-air sites with stone
tools classified as Early (ESA) and Middle Stone Age (MSA) by past explorers. At
the top of the plateau, the Chela group rocks and particularly the Leba dolomites
yield a series of caves and fissures infilled with deposits ranging from the Early
Pleistocene to recent times. Considering, the background information, a new project
was developed to establish new proxies, we set out to revise this cultural landscape
and set the stage for archaeological testing of Stone Age sites. In 2018-2019, our
survey documented 45 sites including caves, rock shelters, and open-air locations
with evidence of fossil and cultural deposits, including Middle and Later Stone Age
(LSA) stone artifacts, faunal remains, pottery, and human burials. A complete map
of distribution of caves and their underground topography is presented. Active and
fossil speleothems, important for paleoclimatic reconstructions and absolute dating,
were found at the caves of Malola and Tchivinguiro. Fossil occurrences were relo-
cated at Tchiua and Cangalongue. Our study shows there is intense recent activity,
historical remains, and the use of at least of three caves as burial sites of past herd-
ing populations living at the Humpata plateau. Our field assessment shows there is
potential to pursue several lines of evidence to reconstruct past human lifeways and
environments in this region.
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Introduction

Research on the evolutionary paths of Pleistocene populations and ecosystems in
southwest Angola may be of relevance for current paleoanthropological debates on
complex social structures and cultural and ecological diversities within Africa (e.g.,
Roberts & Stewart, 2018; Scerri et al., 2018). The profusion of Quaternary age
deposits holds the possibility to address the general time span between 500,000 and
30,000 years (Breuil & Almeida, 1964; Clark, 1966; de Matos and Pereira, 2020;
Gutierrez and Benjamim, 2019; Jorge, 1975; Mason, 1976; Nicoll, 2010; Pickford
et al., 1990; Ramos, 1982). This timeframe encompasses the Early (ESA) to Middle
Stone Age (MSA) transition, the biological emergence of Homo sapiens, and the
archaeological expression of the MSA, accounting for the significant changes
and processes that took place throughout this time period and contributed to the
development of our current species (Scerri and Will, 2023).

The country of Angola lies between the tropical rainforests of the Congo River
and the Namib Desert biomes of the Cunene River, bordering the country of
Namibia. From the coast to the interior, geomorphology and climate conditions
progressively transition from lowland semi-desert environments to savannas,
woodlands, and grasslands of the interior elevated plateaus. The Zambezi River
marks the border between Zambia and Botswana at east.

The southwestern region of Angola encompasses 1000 km of the Atlantic
coast and is characterized by raised beach deposits of Miocene and Pleistocene
age (Corvinus, 1983; Feio, 1964; Mason, 1976). In certain locations of the coast,
the terraces yield thick and rich sequences of Stone Age assemblages (Davies,
1976, 1962). In Benguela, the raised beach deposits of the coast were valuable
to obtain absolute ages on Acheulean implements associated to stranded whale
remains (Gutierrez et al., 2010; Gutierrez and Benjamim, 2019). Excavations by
the National Archaeology Museum in the river terraces of Baia Farta, Benguela,
uncovered a context (Dungo V) that suggests human use of coastal resources by
scavenging stranded whales as early as 600,000 years ago (Lebatard et al., 2019;
Mesfin et al., 2023).

Indeed, the high density of Acheulean assemblages across the southern coast
of Angola was noted long ago as well from later ages (Breuil & Almeida, 1964;
Clark, 1966; Davies, 1962; Ervedosa, 1980). Thousands of lithic artifacts produced
in local raw materials were discovered across Angola and more frequently in
the southwest by the colonial offices and international associates (Arambourg
and Mouta, 1952; Breuil & Almeida, 1964; Clark, 1966; Ramos, 1980) and
are currently housed in museum collections (de Matos et al., 2021b). Many of
these assemblages were initially classified as transitional cultures between
the ESA and the MSA or local traditions of Later Stone Age (LSA) cultures
somewhat affiliated to the South Africa lithic taxonomies but retained archaic
features and crude appearance (Allchin, 1964; Clark, 1966). For a long time,
these assemblages were included in the “Kalinian” and “Sangoan” industries/
techno-complexes (Camarate-Franca, 1964; Davies, 1976; Janmart, 1953), two
names that are still used by some authors to refer to western Africa sequences
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with late expressions of ESA tools (Douze et al., 2021; Doyendze, 2021; eg.
Ssemulende et al., 2021).

In the case of southwestern Angola, some authors insisted on a cultural affinity of
the early MSA assemblages including large cutting tools with the Final Acheulean
and “Fauresmith” tool-makers (Allchin, 1964; Ramos, 1974, 1970). Ramos
collected thousands of lithic artifacts from two levels at the site of Capangombe-
Velho. The basal unit was characterized by the higher frequency and large cutting
tools, flakes and blades, classified as MSA of “Acheulean tradition,” a term derived
from the controversial “Mousterian facies” defined by Frangois Bordes (1961) for
the Middle Paleolithic in Europe. The overlaying unit was classified as “evolved
MSA” dominated by blade-point knapping sequences (Ramos, 1981). The term
would be equivalent to the “Upper Acheulean” of Clark (1966). As no charcoal was
found in the combustion features excavated at Capangombe-Velho, no radiometric
dates are available.

Ramos’ (1982) synthesis of southwestern Angolan Stone Age proposed a post-
Acheulean sequence of traditions with close affinities with the western and northern
Cape lithic sequences of South Africa. A major problem is the fact that chrono-
cultural conclusions are based solely on lithic findings. Since then, no archaeological
projects have been dedicated to these sites or to establish a relationship with the
faunal remains of Pleistocene age found in carbonated features at the western edge
of the Huila province, where the Humpata Plateau is located.

The Humpata Plateau is a hilly and mountainous area at the western edge of
Huila province. The plateau connects the deserts of the Atlantic coast with the vast
plains of central Angola. The area is characterized by a mosaic of environments at
different altitudes remarkable for their biodiversity (e.g., Huntley et al., 2019) and
geo-heritage (Tavares et al., 2015).

The Humpata karst consists of a cluster of caves, solution morphologies, and
carbonated features in a dolomitic bedrock of Precambrian age with stromatolite
structures, called the Leba formation (De Carvalho et al., 2000; Pereira et al., 2013).

Quaternary fossil-bearing fissures and caves were found at the Humpata caves
during quarrying activities of the late 1940s. The first collection was an assemblage
of primate skulls identified as cercopithecids (Arambourg and Mouta, 1952; Delson
et al.,, 2000; Pickford et al., 1992). These contexts were considered analogous
to other locations in South Africa and Namibia where numerous mammal fossils
including hominids and early Homo sapiens were found (Brain, 1981; Bruxelles
et al., 2018; Dart, 1950; Kuman, 2007; Mason, 1976; Williamson and Sutton, 2014).

In 1950, excavations at Leba Cave identified a sequence of six geological hori-
zons associated to faunal remains. The brief report left by the excavator described
a basal unit of red marl with cleavers and flakes (VI), followed by a sterile unit
(V) that underlies a red marl with abundant faunal remains of primates and bovids
associated to a “generic MSA” assemblages composed of blades and points (H.IV)
(Camarate-Franca, 1964). The author also described combustion features at the
interface with a gray sandy unit with mostly small quartz implements (H.III), cov-
ered by modern debris.

Later the assemblages from horizons VI to III were studied using a techno-
typological methodology defining three cultural stages ranging from an early MSA of
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with large cutting tools (MSA-I), a generic blade-point industry in local cherts and
claystones (MSA-II), to an industry dominated by quartz implements associated to a
late MSA or LSA (Camarate-Franca, 1964; de Matos and Pereira, 2020; de Matos,
2013).

The sequence described for the Leba and the background on semi-desert karst
fossil deposits offer the chance to find stratified sequences. In order to address this
challenge, new field research was developed at the Humpata Plateau (de Matos et al.,
2021a; de Matos and Pereira, 2020; de Matos, 2022).

Landscape work was pursued to understand how the karst systems and the
surrounding environments to Leba Cave developed and evolved over time. Survey
work at the Humpata Plateau initially aimed at mapping the distribution of cave
systems and potential for Stone Age research. We also investigated areas/waterbodies
to identify locations for implementation of limnological protocols. The initial targets
were two lakes, the Catende and Nuantchite lakes, located 15 km south from the
Humpata village. These lakes were preliminarily identified using geological maps
and aerial photography. In the field, the lakes were effectively dry.

Five local waterbodies on the Humpata Plateau, including cold springs and rivers,
were investigated for hydrochemistry and preservation of diatoms (Robakiewicz et al.,
2021). Data were collected on the cations and anions present in the water, the isotopic
composition of the water, and the algal communities, with a particular focus on
diatoms, a siliceous alga often used as a water quality/pollution proxy and valuable for
paleoclimate reconstructions. These investigations were used to determine how water
moves through the karstic systems and explore potential locations for future sampling
of waterlogged sediments. By understanding how variable the hydrochemistry and
diatom communities of these water bodies might be today, we can better understand
potential deviations in the past how these environments were shaped across time. This
continues to set the stage for longer term coring and environmental reconstruction
projects and provide necessary information to understand how these cave systems,
biomes, and prehistoric communities all interacted.

In this paper, we present one of the phases of our fieldwork in Angola dedicated to
mapping the cave systems and survey of rock-shelters and open-air sites with artifact
concentrations. Geographical and topographical data as well as information on fossil
and cultural findings is presented here. We finally discuss this preliminary study in
light of Stone Age research in Angola and specifically about the last 100,000 years
in southern Africa.

Materials and Methods

Between 2018 and 2019, surveys were carried out in a 30-km radius around the
town of Humpata. The objectives were to map surface finds of artifacts and ecofacts,
conduct a survey for MSA sites similar to Leba Cave (de Matos and Pereira, 2020),
and create a topographical database for the deep cave sites.

Our initial investigation concentrated on reports, photos, and published and
unpublished evidence from earlier explorations of the plateau. At the University of
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Lisbon’s Tropical Research Institute IICT-PRISC), we had access to the geographic
and photographic archives.

Planning the surveys at the Capangombe and Zooténica was aided by the GIS
mapping of the assemblages preserved by the IICT-PRISC relating to previous
archaeological investigations in Angola which has been presented in de Matos et al.
(2021b); however, there was a chance of an offset between 1 and 5 km from the coor-
dinates recorded in the database. We additionally have access to Pickford and Senut’s
unpublished PaleoKart Afrique Project reports. These records helped prepare for the
survey at five main areas known for caves and/or fossil bearing sites: Leba Cave,
Tchiua quarries, Malola-Ufefua quarries, Tchivinguiro, and Cangalongue.

In the field, interacting with the local population helped locate the cave entrances
and find other areas of interest. The Soba of Leba and his associates, as well as the
community leaders and Humpata’s administration, guided the work.

In some areas, difficulties were encountered in doing walk surveys, particularly
between Bimbe and Senhora do Monte. It was also not possible to cover the area
between Bata-Bata and Cangalongue, due to poor roads and risk for rockslides in
some areas. Nonetheless, these are also areas with dolomite outcrops and likely
there are caves and other carbonated features here as well (Correia, 1976; eg. Lopes
et al., 2016)

The sites were defined using the assumption that “sites are not what we are look-
ing for; they are the locations where we have found things” (McCoy, 2020). This
frequently means that areas and landscape elements such as karst shapes or infillings
were taken into account, even though anthropogenic materials were not implied.

This database also includes the waterbodies (lakes, springs) where water and sed-
iment samples for diatoms were obtained for hydrochemistry and pollution analysis
(Robakiewicz et al., 2021). Geographic information was gathered at cave openings,
fissures, rock shelters, springs, and lakes, as well as areas where stone tool concen-
trations were discovered.

Deep caves and solution chambers were surveyed to their maximum extent
identified with safety gear. Topographical data was collected inside the caves using
electronic distance measurement techniques.

Descriptions focused on geological setting, risk, state of preservation, and
occurrence of paleontology, archaeology, or geo-heritage. Descriptions follow the
literature on earth surface morphologies and formation of archaeological depos-
its. (eg. Huggett, 2016; Karkanas & Goldberg, 2018). The terminology used for the
caves corresponds to the lexicon internationally applied in the literature about karst
systems (Ford & Williams, 2007; Parise et al., 2018; States, 2002; Travassos, 2019).

Results

A total of 44 sites were identified by our survey team, and topographical data was
collected during deep cave explorations of the main systems found at the plateau.
(Fig. 1). These are mostly concentrated around the Leba, Caholo, and Cangalongue
villages.
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Fig. 1 Elevation model of the Humpata Plateau, in southwestern Angola with location of sites surveyed
and mentioned in the text: 1, Leba Cave; 2, Leba I; 3, Leba falls; 4, Leba valley 1; 5, Leba valley 2; 6,
Zootecnica falls; 7, Omukongo I-II; 8, Tchaticuca I; 9, Tchaticuca II; 10, Tchaticuca III; 11, Lemagoma
Cave; 12, Leba Quarry I; 13, Molo/PROCAL quarry; 14, Tchiua cave; 15, Ondimba da Tartaruga/Algar
Tchiua I; 16, Mewd/Tchiua-Ufefua; 17, Umbutu 1; 18, Catende 1; 19, Nuatechite 1; 20, Nandimba 1/
Tchivinguiro Spring; 21, Tchivinguiro I; 22, Tchivinguiro II; 23, Tchivinguiro III; 24, Tchivinguiro IV;
25, Tchivinguiro V/Sumidouro “Candimba Cocufima”; 26, Tchivinguiro VI; 27, Malola I; 28, Malola
1I; 29, Malola III; 30, Malola IV; 31, Malola V; 32, Malola Quarry/kiln 1; 33, Nkangalongue cave; 34,
Cangalongue Quarry 1; 35, Cangalongue Quarry 2; 36, Cangalongue Quarry 3; 37, Hunguéria falls; 38,
Munhino Falls; 39, Huila Falls; 40, Cavidades/Nascente do Tchivinguiro; 41, Lapa da Unandjava; 42,
Rio Umbutu/Unandjava; 43, Capangombe river; 44, Capangombe Velho; 45, Pseudo-karst Senhora do
Monte

> e 0@

The vast majority of sites were caves or chimneys with clastic material. We also
inspected solution chambers that were open by the quarry like Tchaticuca I and III.
These sites mainly presented chemogenic sediments with peculiar calcite mineral
formations and karst fluvial residual clays but no infillings or traces of activity prior
to the quarry.

The database also includes cold springs, some of them with large endokarstic
lakes like Tchivinguiro. There are also waterholes (ponds), seasonal lakes, rock
shelters, and river terraces. These were identified for the presence of Quaternary
sediments with fossils or artifacts. A complete inventory can be found in the Sup-
plementary Information.

@ Springer



Journal of Paleolithic Archaeology (2023) 6:25 Page70f27 25

Caves and Fissures

Caves are mostly concentrated between the Leba valley and Tchivinguiro, near
Caholo, on the southwestern flank of the Humpata Plateau where carbonated rocks
are present (Fig. 1). A total of 30 caves were surveyed, many of them consisting
of solution chambers only exposed by the quarry, or chimneys completely infilled
by red sands. From these sites, a total of 16 yielded paleontology or evidence for
human use (Table 1).

The Humpata cave sites are located at the foothills, usually between 6 and 15 m
above the river thalwegs. These hills are cupula-shaped and contain labyrinths of
chimneys and tubules connecting to a main chamber (a phreatic tube or gallery) and
adjacent solution chambers. Most of the cave entrances observed in the Humpata
Plateau were exposed during the Quaternary by erosional retreat of the slopes, such
as at Leba or Malola cave systems.

In other locations, like Tchaticuca or Cangalongue, the galleries were connected
to the surface through narrow chimneys and exposed only after a horizontal entrance
was created during quarrying activities. Columns and pinnacles are evident from
a distance. They are frequently covered by dense shrubs typical of the southwest-
ern bushveld. Species of the genera Brachystegia, Julbernardia, Ficus, Aloe, and
Euphorbia are some of the most frequent vegetation types observed in the cave
surroundings.

Along the Leba river valley on the southern flank, several caves were exposed
during the 1940’s and 1950’s quarrying activities. Many more were likely destroyed
by dynamite during the twentieth century for mining purposes. For instance, the
paleontological site of Molo referenced by Mason (Mason, 1976) and Pickford
(Pickford et al., 1992) has, for the most part, disappeared due to quarrying.

From Leba falls to the ruins of the Leba Farm, about 2 km east of Molo, chim-
neys and pipes, some of them completely infilled by red sands and dolomite debris,
can be observed on the hills on the left bank of the river valley. For instance, the
Tchaticuca I is a small cave consisting of a single chamber shaped by fractures asso-
ciated with a fault with orientation NE-SW, a development of 11.8 m and a depth
of 2.6 m, a maximum width of 8 m by a height of 3.8 m. The roofs show fractures
with detrital infills and breccias, sealed with sheets of travertine. Abundant eccentric
flowstones cover the walls but no archaeological or fossil infill has been observed.

On top of the hill, Tchaticuca II is a chimney following the fracture orientation
completely infilled by red sands. Tchaticuca III is similar to Tchaticuca II but with
a S-N orientation, a development of 11.43 m and a maximum drop of 3 m. The
cave has two chambers: the first with a wide mouth exposed to sunlight by dyna-
mite quarrying and the second, which is accessed through a narrow channel. Small
pressure tubes and fluting, as well as developed stalactites, dripstones, and other
flowstones, are abundant inside. A thin layer of guano suggests the recent use by
birds and bats since the quarrying. The morphology and absence of breccia depos-
its indicates these solution chambers were not exposed during the Pleistocene, but
there may still be other chambers with clastic materials overshadowed by debris and
vegetation.
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. Leba Cave 8

Fig.2 View of the Leba Valley from west with the location of Leba cave and Omukongo cave, note the
cupula-shaped morphology of the dolomite outcrops where the caves are located
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Fig.3 The Omukongo caves: a Schematic representation of the front view (top); b plan of the caves
(lower) (topography work and drawings by R. F. And D.M.) (adapted from de Matos et al., 2021a)

The Omukongo caves (Figs. 2 and 3) are located about 300 m east of Leba
Cave, also on the southern Leba riverbank. Two small phreatic tubes are part of
a system that is mostly collapsed and disappeared by slope retreat and which was
likely connected in the past. Omukongo I is the larger of the two caves, with N-S
orientation and development of 12.39 m consisting of a solution chamber, dry

@ Springer



25 Page 10 of 27 Journal of Paleolithic Archaeology (2023) 6:25

and dusty. Gray silts and guano cover the floor. Many potsherds were observed
scattered around the floor as well as bone fragments including a bovid tooth and
shafts but also skeletons of rodents. Porcupine quails and hyrax dung was also
observed. While the hyrax middens can potentially offer paleoenvironmental
information, indicators of porcupine presence can raise difficulties in interpreta-
tion of archaeological sites because they are active taphonomical agents disturb-
ing archaeological sites (Bountalis and Kuhn, 2014; Doran et al., 2015).

Omukongo II is a narrow conduit with 1.90 m of horizontal development, 1.50 m
of width, and 1.50 m of height, and is densely infilled by gray silts and guano, few
fragments of mammal bone, and abundant potsherds visible at the surface, suggest-
ing recent use similar to what is observed at Omukongo I. Fragments of flowstone
were also observed in the debris. Adding to the natural processes of erosion and
slope retreat, it is clear that the cliffs were also quarried in the past. These facts sug-
gest that parts of the cave (and its infillings) have been removed, and if there are
MSA materials, they are buried under the guano beds.

About 4 km south of Omukongo, the Tchiua site consists of a series of collapsed
galleries mined for lime sinter. In the field, two quarries were found (Fig. 4). Quarry
1 is a fissure with 52 m of horizontal development and 20 m width with a general
orientation N-S, and quarry 2 is located following the same fissure and has 25 X
15 m size. These sites were previously located by Pickford et al. (1990). Quarry 1
is also called the “monkey quarry” because of the cercopithecid fossils that were
found here in a yellow breccia (Jablonski, 1994). This location seems to correlate
with the fossils previously found by F. Mouta and J. Camarate-Franca (Arambourg

a)Tchiua

a)
Relicts of
yellow breccia
2.5m

AN “The monkey quarry”
Fossils in yellow
breccia Quarry 1
Pink breccia /)
with stalagmite
fragments on
dolomite wall
3
th Quarry 2
—
Flowstone on
dolomite wall ’
4m
“The rodent quarry”
Fossils in pink breccia
0 20m -
(RN

Fig.4 The Tchiua caves. a Schematic representation of the infillings and plan of the quarries with pro-
files surveyed by Pickford et al. (1990), adapted; b view of the valley and location of the caves; ¢ view of
Quarry 2 from above (photograph by D.M.)
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and Mouta, 1952; Mouta, 1953) and later published by other authors (Delson et al.,
2000; Gilbert et al., 2009; Telles Antunes, 1965).

These fossils have been at the heart a debate on its taxonomic classification, They
were associated to various taxa, including Dinopithecus ingens, Parapapio sp.,
Papio (Dinopithecus) quadratirostris, or Soromandrillus quadratirostris (e.g., Gil-
bert, 2013; Pugh & Gilbert, 2018). According Jablonski 1994, who studied the last
fossils collected by Pickford, the Humpata cranial remains bear the largest number
of similarities to Theropithecus baringensis described by Leakey (1969). Tapho-
nomical analysis of these specimens have also suggested these accumulations relate
to raptor predation by Stephanoaetus coronatus (Gilbert et al., 2009). Cercopithec-
ids went extinct in the Middle Pleistocene. From a biostratigraphical standpoint, the
yellow breccia and its accumulations would be associated to the Plio-Pleistocene,
whereas the pink breccias relate to a later stage of accumulations (Clark, 1966).

Further south, in the upper stream of the Cudeje River (Bruco), located in the
Malola-Ufefua area, the dolomite hills are mostly residual and were heavily explored
for hydraulic lime. Some of the fissures referenced by Pickford (1992, 1990) for
yielding Plio-Pleistocene breccias were already dismantled by the quarry. Nonethe-
less, significant development of the endokarst was observed in the area, and five
caves were explored by our team (de Matos and Pereira, 2020).

Malola I Cave is a wide cave with vertical and semi-vertical developments, only
accessible using safety gear and speleological techniques. The cave is 25 m deep
and extends for about 48 m. The entrance is a large oval mouth in the roof, sur-
rounded by dense shrubs. A talus debris develops from the mouth to the floor. The
chamber walls are irregular with abundant flowstones. Guano and silts cover angular
debris and rock fall across the entire room floor. Inside there are human remains that
appear to have been purposely deposited here and may relate to more recent ages.

Malola IT is located in a blind valley with a cave mouth about 4 m wide, with
a development of 74.67 m, maximum width of 14 m, and height of 8 m (Fig. 5).
The entrance is located right under two Strychnos spinosa trees which have a fruit
called “maboque.” This a food staple for the San groups living in the region of Huila
Province (Ferreira, 2018). The entrance has a maximum gradient of 22 m. A verti-
cal entrance with a talus cone of guano and silts leads to a large chamber where the
floor is covered by monoliths and boulders of roof spall and guano.

A few stalagmites are visible forming over the roof spall blocks which suggests
a stable environment with high humidity and temperature inside the chamber after
rock fall. Currently, the environment is dry and dusty, and active drippings were not
detected. The chamber connects with a labyrinth of other galleries upward where
eccentric flowstones and dripstones cover the walls, but no traces of human occupa-
tion or paleontological remains were found in the inner galleries.

On the other hand, the main gallery appears to be a burial context, although dis-
turbed by recent exploration of guano for commercial purposes. The disturbed buri-
als were previously identified in a cave survey in 2010 by one of the members of
our team (R. Francisco) as well as by archaeologists in the 1970s (Jorge S4 Pinto,
pers. comm.) long before the civil war, but the site was never published. A few pic-
tures from the 2010 expedition showed there were several individuals in articulation
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covered by bull’s hides and thick guano but such deposits were not observed intact
at the time of our survey in 2019.

According to our field observations, the individuals we encountered are all
adults, the human remains are co-mingled, and they may not have been depos-
ited at the same time. During our survey, the population acknowledged that guano
extraction took place a few months before, and one of the workers who took part
in this exploration stated that 36 crania were counted by the workers, implying a
minimal number of individuals.

Abundant artifacts, such as basketry and ceramics including some almost
complete small bowls, were observed by our team in 2019. The site appears to
have been an important burial location for past populations in the area. Despite
the destruction and co-mingling of skeletal material, the site has potential for
research.

Other two caves were identified in the Malola-Ufefua valley showing also
signs of exploration of guano beds.
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Malola IIT is a small cave associated with one or more fractures and enlarged by
dissolution processes. The entrance is horizontal and wide with a minimum devel-
opment of 44 m, maximum width of 2.50 m by a height of 4 m, and mostly occupied
by bats. Malola IV is a deep cave that requires specialized equipment and safety
measures to access the inner channels. Two large rooms were explored and contain
human burials with different degrees of preservation and likely different ages.

Our walking surveys across the Malola-Ufefua valley were intensive but did not
find any stone tool occurrences. Instead, tufa deposits are found occasionally with
fossils.

Mewd is a cold spring located about 1.2 km south of Tchiua at the confluence
of three streams collecting groundwater from the valleys of Tchiua, Ufefua, and
Malola.

The groundwater springs from a limestone semicircular fissure infilled with
yellow tufas preserving vegetal fossils. The fissure infillings partially eroded by a
stream located 2 m downstream, and runs west towards Bruco, following an E-W
fault that crosses the Humpata Plateau (Lopes et al., 2016). The valley is sourced by
seasonal streams and torrential waters that flow from Malola and Ufefua. During the
rainy season, the dissolution of the carbonate rocks across the plateau enriches the
flood waters and streams are highly charged with dissolved calcium carbonate. Their
formation is often mediated and influenced by plants and microbes growing within
the streams.

Along the walls of the Mewo fissure, a 6 m thick deposit of phytoclastic rudstone
presents with negatives of logs, branches, and leaves. This is a unique site in the
area, but tufa deposits are common occurrences in karst regions of semi-desert
biomes (Camuera et al., 2015; Doran et al., 2015; Karkanas et al., 2021; Mocke
et al., 2022).

In the area of Tchivinguiro, several springs are local touristic hotspots and yield
freshwater hypogean fauna. The endokarst is controlled by structural faulting system
composed of a main fault and a series of radial fractures. This structural morphology
delineates the weathering of the Tchivinguiro Depression and the development of an
underground network.

Tchivinguiro Cave is located at the foothill of Nandimba, a spring with a lake
developing underground a dolomite cupula. The hill has a low gradient. Chimneys
and narrow sinkholes can be observed and give access to subterranean chambers.
These chimneys are frequently obscured by thick thorn bushes, and the channels are
choked by pink-red muds and bedrock debris, which are also observable inside the
cave.

Within the cave, temperatures range from 25 to 28 °C, with a relative humidity
over 90%. The floors are covered with boulders of roof spall. Stalagmites often
cover the upper surface of these blocks, suggesting long periods of closed warm and
humid environment. Some speleothems exceed 5 m in height and there are a few
columns in the larger rooms. The underground network surveyed at Tchivinguiro
extends about 1 km but is likely longer, with a few chimneys connecting to the
surface mostly blocked by red sands.

The freshwater reservoir forms an outer pool locally known as the Nandimba
spring, the outflows of which are channeled for agriculture. During survey inside the
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interior pools, areas of suction were observed indicating pipes and chimneys con-
necting to lower levels of the lake which the existence of different micro-environ-
ments and possible isolated conditions for biodiversity. Apart from a recent rodent
skeleton and modern debris deriving from tourists, no fossils or artifacts were found
inside the cave during our explorations. Outside the area is highly populated, and
there are many dwellings and fenced crop fields surrounding the spring and creek
which prevented extensive walking survey. The possibility for finding archaeological
sites can be traced back to artifacts collected by previous researchers accounting for
166 pieces reportedly MSA and LSA tools (de Matos et al., 2021b).

Other solution chambers were observed downstream; near the Tchivinguiro
schools, about 3 km west from the Nandimba spring, these were partially destroyed
to build a public pool.

In the southern flank of the dolomitic formation, the Nkangalongue Cave (or
Cangalongue), first described by do Amaral (1973), is widely known locally and fre-
quently visited (Fig. 6). Access to the site may be rather difficult because the roads
have collapsed, taking about 4 h to reach the location from Lubango city center.
Numerous archaeological findings were recorded in the area Jau during the colonial
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missions (e.g., de Matos et al., 2021b). Lithic tools assigned to late Acheulean or
early MSA were collected by J. Desmond Clark (Clark, 1966; Ervedosa, 1980).
Clark also tried to date the travertine interbedded with red-brown breccia contain-
ing much fauna of Upper Pleistocene age from Cangalongue but never published
this data. The dates disclosed by the laboratory report a sample from Cangalongue 3
which yielded an age >34,000 BP (Berger and Libby, 1969).

When quarrying activities were initiated at the caves and fissures, fossil infillings
and relicts of breccias with abundant mammal bone including primates, rodents,
and bovids were identified here (Pickford, 1990; Pickford et al., 1992; Pickford
and Fernandes, 1989). The three specimens of Metridiochoerus andrewsi found
by Pickford et al. (1990) at Cangalongue (quarries 2 and 3) were associated to
deposits in east Africa dated to 1.8 to 1.3 Ma. In the faunal list of fossils collected by
Pickford et al. (1990), other species such as the Serengetilagus and the Gigantohyrax
are also included. The Gigantohyrax is a genus of herbivorous hyrax-grouped
mammals from the Pliocene and early Pleistocene already found at Shungura in
Ethiopia and Makapansgat in South Africa were interpreted as corroboration of
such chronologies. At Shungura Formation, the proposed ages for mammalian fauna
are ca. 3.4-1.9 Ma (Alemseged, 2003; Barr, 2015; Pickford, 2005; Skinner and
Chimimba, 2005). For these authors, this is considered enough evidence to suggest
an Early Pleistocene or even late Pliocene age for the earliest faunal accumulations
in the Nkangalongue fissures.

However, inside the cave, material observed at the surface relates to much
younger ages. Similarly, to Malola II, the site has been compromised by recent
extraction of guano at industrial scale but still presenting thick beds. On the other
hand, this work opened other passages and galleries within the system.

The original entrance of the cave was a 4 m chimney, and this would have been
used to deposit the human remains that we found scattered in the main room. The
location was used by past local communities as a burial site but no association with
present population in the surroundings was found in our enquiry. A rounded stone
wall or enclosure a few meters next to the vertical cave mouth on the hilltop (Fig. 4)
relates to this chronology (Almeida and Camarate-Franca, 1960).

The cave was much altered since the opening of a horizontal entrance by the
quarry. At the time, the exploration encountered dozens of funerary deposits inside
the cave and most of the human remains were remobilized or exhumed. A large
community of bats was observed in the inner corridors.

The Nkangalongue cave is a complex and sensitive site. It will require additional
exploration and testing to understand its infilling, while contextualize the assem-
blages and structures from very different time frames.

Rock Shelters and Open-Air Sites
Surveying for open-air sites can be challenging in certain areas of the plateau.

Around the Humpata town, populational density is high, and there are extensive
farms, industry, and fenced areas with cattle. Walking surveys covered the river
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valleys surrounding the main cave systems on the western flank on the plateau
where the dolomites are located. In our surveys, we occasionally found iso-
lated stone tools in Leba river valley or around Tchivinguiro. Five main loca-
tions showed higher concentrations of lithic artifacts (Table 2). Near the Leba
fall, artifacts observed on the surface included unifacially retouched lithic points
and blades can be typologically assigned to the MSA. Radial cores in the local
siliceous rocks (claystones, mudstones, and cherts) were identified by the survey
team on both sides of the river bank.

Only a few rock shelters were identified by our surveys across the Humpata
Plateau. These are almost always semi-circular chambers adjacent to a water-
fall such as the case of Estacdo Zootécnica, Huila, Munhino, or Hunguéria. All
of these sites have traces of frequent use and are considered tourist attractions.
Nonetheless, archaeological materials such as stone tools have been observed at
the surface of the sites and in their surroundings.

Estacdo Zootécnica refers to an area located about 15 km north of the Humpata
town which was used as an experimental farm for veterinary studies. In the farm,
there is a colonial palace built in the 1920s and a series of buildings dedicated to
health control of cattle and dairy products locally produced. For irrigation of the
pasture and crop fields, two small dams or weirs channel a creek. The spring is
located a few kilometers north at an altitude of about 2200 m a.s.l. in Alto Bimbe.
About 700 m southwest of the palace, there is a rock shelter with a waterfall
known locally as a touristic hotspot originally called Katchillwa falls but infor-
mally known as Cascatinha da Zootécnica.

The rock shelter of Estacdo Zootécnica consists of a chamber with 20 m of
width and overhang of 7 m on a bedrock of pale yellow-pink quartzite-sandstone
from the Chela group rocks (Pereira et al., 2011). The rock shelter is located
under a waterfall with a drop of about 14 m forms a pool and a creek. The front of
the chamber is partially covered by trees and vines.

Abundant knapped material was observed on the floor of the rock shelter in
a dark brown silty sediment. A sample of 62 lithic artifacts was collected and
measured on site. The lithic pieces observed at the site were manufactured with
local raw materials dominated by pink and brown quartzites, red claystones, gray
cherts, and white milky quartz. Knapping strategies were focused on water worn
pebbles and cobbles but knapped implements inside the rock-shelter appeared
fresh (Fig. 7). Convergent flakes (or points) are also common, but “pseudo-Leval-
lois” rectangular flakes and points were most notable. The assemblage is compa-
rable to others observed in the area associated to the generic MSA (de Matos and
Pereira, 2020; Gibson and Yellen, 1978; Ramos, 1981). The area was surveyed
in the 1950s by the Anthropological Mission of Angola, and many lithic arti-
facts were collected at the time. In the deposits of the Tropical Research Insti-
tute (IICT) in Lisbon, there are a total of 243 lithic artifacts from 17 locations
around the waterfall or upstream (de Matos et al., 2021b). These are mostly ter-
race deposits associated to the river currently channeled for irrigation. Cultural
attributions in the database of the IICT are generally unclear. Some of the assem-
blages were classified as late Acheulean (previously “Stellenbosch”) or “Faure-
smith” (Clark, 1966; Ramos, 1982, 1981), but part of the materials from the rock
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Fig.7 Lithic artifacts from Estacdo Zootécnica. Rock shelter findings: a—d Levallois flakes in local
brown chert and pink-gray quartzite and mudstones; e—f “pseudo-Levallois” flakes; g “Levallois” point;
h pseudo-Levallois point; i—j proximal fragments of levallois flakes; k discoidal core; 1, m, n flakes and
proximal fragments; o discoidal core; p chopping tool in quartzite river cobble; q multipolar core in clay-
stone; r scraper on Kombewa flake; s—t flakes in gray ortoquartzite and red claystone; river beach find-
ing, u pseudo-Levallois flake, note the water-worn surface (photographs by D.M. and edits by D.N.)

shelter and around the waterfall were classified as MSA and LSA (de Matos et al.,
2021b). In our surveys, we did not detect large cutting tools or extensive produc-
tion sequences, nor did we find any bifacial shaped tools. The presence of Leval-
lois knapping strategies is suggestive of typical MSA behavioral traits, but their
sole presence is not conclusive of chronological attribution on its own.

Slope retreat and seasonal flooding events can cause extreme changes on the land-
scape here. It is possible the lithic artifacts may have been transported downstream
from the hilltop terraces during flooding events.

Similar occurrences were recorded on the eastern flank of the dolomites,
near the Munhino-Huila falls. The rock shelters in both cases were damaged to
channel water supply to the crop fields, but stone tools have been discovered in
stream beds a few meters below the waterfall. This is the location of Munhino
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Mission-Hula, which G. D. Gibson surveyed in 1971. The collection was sepa-
rated into two assemblages, one of which remained at the Museu de Angola in
Luanda and the other of which was moved to the Museum of Natural History in
Washington D.C. (Gibson and Yellen, 1978). The latter accounted for a total of
328 pieces dominated by claystones abundantly available as cobbles and pebbles
across the valley. The majority of artifacts are large retouched pieces and flat-
tened disc cores. Unidirectional cores, bipyramidal cores, multidirectional cores,
blade cores, “core-axes,” and small quadrilateral flakes were interpreted as MSA
comparable with other locations of Namibia (Gibson and Yellen, 1978).

About 10 km east from Estacdo Zootécnica, other solution morphologies were
found in a quartzitic bedrock on the eastern flank of the plateau facing Lubango
city. A cluster of small circular depressions, narrow chimneys, and fissures give
access to underground galleries and mazes, forming an intricate network lead-
ing to the spring of Senhora do Monte. Permission from the local administra-
tion is absolutely necessary due to risk of landmines in the surroundings. The
“pseudo-karst” of Senhora do Monte has a total of 23 entrances, but only two of
them exhibit easy horizontal access. Specialized equipment is necessary to access
these galleries, which usually show vertical development with maximum drops of
60 m. Lower solution chambers may occur below these galleries at the phreatic
level. The accessible chambers are fissures developing in joints, forming narrow
passages and halls. No flowstones were observed. Thick guano deposits cover the
floors, and large concentrations of bats roost in the ceiling of interior rooms.

Recent use of these caves is evident by the graffiti and recent litter. No stone
tools or apparently prehistoric artifacts were found. Pottery and peculiar anthro-
pomorphic stone sculptures are likely very recent as there are a lot of recent graf-
fiti on the walls. These caves are located in a strategic position overlooking the
extensive basin where Lubango City is located.

We also surveyed the areas surrounding two lakes that were detected during
the preparation phase. In the geological map of southwest Angola (Matias, 1980),
there were two waterbodies located at 12 km south of the town of Humpata called
Nuatchite and Catende. During our visits, we concluded the lakes were effectively
dry and seasonal recharge was channeled for irrigation of extensive crop fields
and fruit orchards for industrial purposes.

Most of our findings relate to permanent rivers and perennial streams, like at
Leba, Estacdo Zootécnica, and Capangombe. In the upper terrace on the northern
margin of the Leba stream, we detected unifacially retouched points, blades, pris-
matic, and radial cores produced in the local claystones, quartzites, and cherts.
The stream beds are dominated by cobbles and pebbles derived from the Chela
group rocks, and the location is especially attractive as raw material source.

The area with the highest concentration of artifacts was effectively the area
around the Capangombe village at 554 m of elevation where a colonial fort was
converted into a middle school. Between the middle school and the water deposit
is a Boer cemetery of the nineteenth century where we observed Levallois flakes
scattered on the surface and pathways.

High concentrations of stone tools were found in stream bed gravels across the
valley of Capangombe. Blades, flakes, cleavers, and retouched implements were
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Figure 8 Surface material at the site of Capangombe Santo Anténio: a cleaver or “Proto-Hachereau”; b
blades and retouched flakes (photos by D.M.)

observed in these beds but also scattered across the fields surrounding the village
(Fig. 8). This is not surprising as these sites are very near the locations studied
by Ramos in the 1960s, such as the site Capangombe-Santo Antonio and the site
Capangombe-velho (Ramos, 1981, 1974, 1970).

Past excavations at Capangombe-velho, a site located about 2 km south of the
school, revealed two archaeological horizons. The lower horizon was laid on an iron
crust altered granite and a total count of 45.877 pieces with low frequency of large
cutting tools of Acheulean typologies was collected. From the upper horizon, a total
of 56.555 pieces were collected dominated by flakes and unretouched points. He
interpreted this horizon as an “evolved” MSA. The author also identified two com-
bustion structures but no charcoal associated. The site would also relate to another
surficial collection at Capangombe-Santo Antonio. The site is located south of the
granite inselberg and about 2.5 km northeast of the school. Ramos collected a sam-
ple of 1700 pieces dominated by local raw materials and high frequency of large
bifacial tools.

A recent study of the assemblage showed a clear predominance of cleaver and
handaxe morphologies as well as flakes and large blades from prepared cores
(Piquete, 2021), Piquete et al. (2023) with close affinities with the “Fauresmith”
assemblages of Southern Africa (Kuman et al., 2020; e.g., Underhill, 2011). The
industries are usually preveniente from open-air sites and are associated to an early
stage of the MSA with age estimations ranging from 500,000 to 110,000 years
(Kempson, 2007; Kuman et al., 2020; Porat et al., 2010; Wilkins and Chazan, 2012).
“Fauresmith” sites are mostly concentrated at the Northern Cape. Also in Namibia,
factory sites such as Neuof-Kowas, Ibenstein-Witkoei, Gamsberg, and Water-
berg were classified as “Victoria West” and “Fauresmith” technocomplexes (Vier-
eck, 1957). This would mean that Capangombe and the sites at the Namib desert
are potentially the northernmost occurrences of “Fauresmith” tools.
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Discussion and Conclusions

The fieldwork in and along the Humpata Plateau yielded a more complete map of
the distribution of cave sites, rock shelters, and open-air locations of interest for
research about Pleistocene biodiversity and hunter-gatherers. As most of these sites
remain to be tested and studied in-depth, our field assessment mostly highlights the
potential of this area to study prehistoric environments and cultures.

Our survey of the Humpata Plateau was critical in mapping the distribution of
deep caves and gaining insight into the formations. The caverns are located on the
Humpata Plateau, where karst features developed due to a mix of lithology, tecton-
ics, and climate conditions. The caves are located where carbonate is prevalent,
which is limited to the expansion of dolomite outcrops on the plateau’s western side.
However, karst-like formations and fissures were discovered in quartzite sandstone
bedrocks on the plateau’s eastern edge.

Guano was found sometimes in fairly thick deposits. The recent clearance of
guano beds 2—4 m thick at Malola II and Cangalongue uncovered and disturbed
human remains and artifacts indicating that these caves were used as burial sites
during the Late Holocene. This allowed us to see that the guano beds cover enor-
mous boulders and monoliths of roof debris, and that Pleistocene sediments may be
beneath them.

Site caves at Malola are likely the more sensitive sites as they present several
human burials which require different approaches in excavation and conservation.

Many of these caverns also have historical relics and testimonies of very recent
use. This is also the area more at risk because of quarrying.

In blind valleys, caves with wide chambers are common. Large roof collapses
frequently obscure these entrances. In areas like Leba and Tchiua, the caves are fre-
quently complex systems with different levels of infilling forming through river inci-
sion and erosion of the plateau. Other earlier sediments may potentially be buried
beneath the roof spall, but further investigation is required. Geophysical work could
be useful to figure out the extension of the solution chambers and their infillings.
Systematic studies are needed to establish the chronology and understand the forma-
tion history of these locations.

The great majority of deep cave locations had surface evidence of human activ-
ity. The existence of pottery and grinding tools suggests that these were related to
extremely recent settlements. These kinds of materials are typically associated with
a “ceramic LSA” or Iron Age cultural period. Although disturbed, sites such as
Malola I, Malola II, and Cangalongue were used as burial grounds. They are sites of
symbolism and yield critical evidence about the tribes of southwestern Angola.

Late Pleistocene—Early Holocene sediments may be buried beneath thick silty-
guano strata or trapped in joints, cracks, chimneys, or galleries closer to the surface.

Fissure infillings and fossil breccias are also important sources of knowledge about the
region’s previous biodiversity. Breccias can be found in all of the major cave systems and
galleries at sub-surficial conditions. Vertebrate fauna was observed in situ at Leba, Tch-
fua, and Malola associated to pink breccias. According to the datasets observed the pink
breccias are likely associated to the Late Quaternary ages and thus to the timeframe of the
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MSA. As previously noted by Pickford, the pink breccias with fauna are the result of near
surface genesis, composed of detrital material frequently coarse and bedrock rubble. This
would imply that cementation and precipitation of calcium carbonate causing induration
occurred later. Flowstones yield the potential for age measurements of carbonate crusts
sealing fossil breccias with bones and tools. Faunal material particularly teeth prevenient
from fossil accumulations at Tchiua, Malola, Cangalongue, and Leba can be dated using
electron spin resonance and uranium/thorium series. For rock shelters and open-air loca-
tions, challenges in preservation of organic material may require the use of other Quater-
nary dating methods based in luminescence or cosmogenic nuclides of minerals. These
have already been tested in the region (Lebatard et al., 2019; Nicoll, 2010).

Future selective testing of the caves and rock-shelters will provide a better under-
standing of the site formation of these sites and how past hunter-gatherers devel-
oped highly specialized strategies to explore the mosaic of landscapes of Africa
during the Pleistocene (Roberts and Stewart, 2018). This will help establish a well-
informed local evolutionary model and to compare with other regions of Africa.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s41982-023-00152-0.

Acknowledgements Thanks are due to the community of Leba, the Soba José Cavionda, and Eduardo
and Inés Henrique. Logistical support by the University Mandume Ya Ndemufayo, the geology students
of the Dept of Geology and Mining at the Polythecnic Institute of Huila.

Ministry of Culture, Instituto Nacional do Patriménio Cultural (INPC), and National Archaeology Museum
of Benguela (MNAB): Piedade Jesus, Cecilia Gourgel, and Maria Helena Benjamim, respectively. Soraia Santos
and Angelina at the Regional Museum of Huila, in Lubango. Special thanks to Martin Pickford and Brigitte
Senut for background information. Marta The direction of National Museum of Natural History and Science,
University of Lisbon and the curation team of the IICT collection (PRISC): Marta C. Lourengo, Inés Pinto, Ana
Godinho Coelho, Jodo Pedro Cunha Ribeiro. Malte Loetz for helping with maps.

Author contribution All authors contributed to the fieldwork. The first draft of the manuscript was writ-
ten by D. M. and E. R.; D. M., D. N., and R. F. prepared the figures. All authors commented on previous
versions of the manuscript. All authors read and approved the final manuscript.

Funding Open Access funding enabled and organized by Projekt DEAL. D. de Matos was funded by
the Fundacio para a Ciéncia e Tecnologia, Portugal (Doctoral scholarship code: SFRH/BD/117162/2016).

The fieldwork was funded by research grants from: Leakey Foundation Dissertation fieldwork grants,
National Geographic Society Early Career grants to D. Matos. Additional travel funds from the Prehistory
and Quaternary Ecology Chair and Institute for Archaeological Sciences of the University of Tiibingen
(Germany), Center of Geosciences of the University of Coimbra (Portugal), and UniBiind Tiibingen were
granted to D. Matos, D. Nora and E. Robakiewicz.

Declarations
Conflict of interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission

@ Springer


https://doi.org/10.1007/s41982-023-00152-0
https://doi.org/10.1007/s41982-023-00152-0

Journal of Paleolithic Archaeology (2023) 6:25 Page230f27 25

directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/.

References

Alemseged, Z. (2003). An integrated approach to taphonomy and faunal change in the Shungura Forma-
tion (Ethiopia) and its implication for hominid evolution. Journal of Human Evolution, 44, 451—
478. https://doi.org/10.1016/S0047-2484(03)00012-5

Allchin, B. (1964). A Preliminary Survey of the Sites of the Serra-Abaixo, South-West Angola. Memorias da
Junta Investig. do Ultramar Estud. sobre pré-historia do Ultramar Port., 50, 81-100.

Almeida, A., & Camarate-Franga, J. (1960). Recintos Muralhados de Angola. Memdérias da Junta Investig. do
Ultramar Estud. sobre pré-histéria do Ultramar Port., 2, 108-123.

Arambourg, A., & Mouta, F. (1952). Les Grottes et Fentes a ossements du sud de ’Angola. In Actes Du Iléme
Congres Panafricain de Préhistoire d’Alger (p. 301).

Barr, W. A. (2015). Paleoenvironments of the Shungura Formation (Plio-Pleistocene: Ethiopia) based on ecomor-
phology of the bovid astragalus. Journal of Human Evolution, 88, 97-107. https://doi.org/10.1016/j.jhevol.
2015.05.002

Berger, R., & Libby, W. F. (1969). UCLA Radiocarbon Dates IX. Radiocarbon, 11, 194-209. https://doi.org/10.
1017/50033822200064547

Bordes, F. (1961). La Typologie du Paleolithique Ancien et Moyen. CNRS.

Bountalis, A. C., & Kuhn, B. F. (2014). Cave usage by multiple taphonomic agents: Issues towards Interpret-
ing the fossil bearing cave deposits in South Africa. American Journal of Zoological Research, 2, 55-61.
https://doi.org/10.12691/ajzr-2-4-1

Brain, C. K. (1981). The hunters or the hunted?An introduction to African cave taphonomy. American Antiquity,
48, 194-195. https://doi.org/10.2307/279840

Breuil, H., & Almeida, A. (1964). Introducéo a Pré-Histéria de Angola. Memérias da Junta Investig. do Ultramar
Estud. sobre Pré-histéria do Ultramar Port., 50, 159-163.

Bruxelles, L., Maire, R., Beaudet, A., Couzens, R., Duranthon, F., Fourvel, J.-B., Stratford, D., Thackeray, F., &
Braga, J. (2018). RETRACTED: The revised stratigraphy of the hominin-bearing site of Kromdraai (Gaut-
eng, South Africa) and associated perspectives. Journal of Human Evolution, 114, 1-19. https://doi.org/10.
1016/.jhevol.2017.09.005

Camarate-Franga, J. (1964). Nota preliminar sobre uma gruta pré-histérica do planalto da Humpata. Memorias da
Junta Investig. do Ultramar Estud. sobre Pré-historia do Ultramar Port., 60, 59-67.

Camuera, J., Alonso-Zarza, A. M., Rodriguez-Berriguete, A., & Meléndez, A. (2015). Variations of fluvial tufa
sub-environments in a tectonically active basin, Pleistocene Teruel Basin, NE Spain. Sedimentary Geology,
330, 47-58. https:/doi.org/10.1016/j.sedge0.2015.09.015

Clark, J. D. (1966). The Distribution of Prehistoric Culture in Angola. Museu do Dundo: Subsidios para a
Historia, Arqueologia e Etnografia dos Povos da Lunda, Publicacdes Culturais (p. 62). Publicacdes Cul-
turais: Diamang, Lisboa.

Correia, H. (1976). O grupo chela e a formacio leba como novas unidades litoestratigraficas resultantes da
redefini¢io da «formacdo da Chela» na regido do planalto da Humpata (sudoeste de Angola). Boletin de la
Sociedad Geoldgica Port, XX XX, 65-130.

Corvinus, G. (1983). The raised beaches of the west coast of South West Africa/Namibia: an interpretation of
their archaeological and palaeontological data. Beck.

Dart, R. A. (1950). A Note on the Limestone Caverns of Leba, near Humpata, Angola. The South African Archae-
ological Bulletin, 5, 149. https://doi.org/10.2307/3887137

Davies, O. (1962). The raised beaches of Angola and South-west Africa. Proceedings of the 4th Panafrican Con-
gress on Prehistory (Vol. L). Musee royal de I’Afrique centrale Annales 8. Sciences Humaines, 40, 289-294.

Davies, O. (1976). The “Sangoan” Industries. Annals of the Natal Museum, 22, 885-911.

De Carvalho, H., Tassinari, C., Alves, P. M., Guimardes, F., & Simdes, M. C. (2000). Geochronological review
of the Precambrian in western Angola: Links with Brazil. Journal of African Earth Sciences, 31, 383-402.
https://doi.org/10.1016/S0899-5362(00)00095-6

de Matos, D. F. M. (2013). Tecnologia Litica Da Middle Stone Age da Gruta da Leba (MA thesis). Universidade
do Algarve.

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/S0047-2484(03)00012-5
https://doi.org/10.1016/j.jhevol.2015.05.002
https://doi.org/10.1016/j.jhevol.2015.05.002
https://doi.org/10.1017/S0033822200064547
https://doi.org/10.1017/S0033822200064547
https://doi.org/10.12691/ajzr-2-4-1
https://doi.org/10.2307/279840
https://doi.org/10.1016/j.jhevol.2017.09.005
https://doi.org/10.1016/j.jhevol.2017.09.005
https://doi.org/10.1016/j.sedgeo.2015.09.015
https://doi.org/10.2307/3887137
https://doi.org/10.1016/S0899-5362(00)00095-6

25 Page 24 of 27 Journal of Paleolithic Archaeology (2023) 6:25

de Matos, D. F. M. (2022). Geoarchaeological Investigations in Southwestern Angola: macro- and micro-scale
approaches to the Middle And Late Pleistocene of Leba Cave (Dr.rer.nat. dissertation ). Eberhard-Karls-
Universitit Tiibingen.

de Matos, D., & Pereira, T. (2020). Middle Stone Age lithic assemblages from Leba Cave (Southwest Angola).
Journal of Archaeological Science: Reports, 32, 102413. https://doi.org/10.1016/j jasrep.2020.102413

de Matos, D., Francisco, R., Barros, B., Fernandes, J., & Robakiewicz, E. (2021a). A paisagem carsica do
Sudoeste de Angola: Primeira abordagem ao patriménio subterraneo da Formacao Leba. Revista Angolana
Geociéncias, 2, 127-143.

de Matos, D., Martins, A. C., Senna-Martinez, J. C., Pinto, 1., Coelho, A. G., Ferreira, S. S., & Oosterbeek, L.
(2021b). Review of Archaeological Research in Angola. African Archaeological Review, 38, 319-344.
https://doi.org/10.1007/s10437-020-09420-8

Delson, E., Terranova, C. J., Jungers, W. L., Sargis, E. J., Jablonski, N. G., & Dechow, P. C. (2000). Body Mass
in Cercopithecidae (Primates, Mammalia): Estimation and Scaling in Extinct and Extant Taxa (1st ed.).
Anthropological papers. American Museum of Natural History.

do Amaral, I. (1973). Nota sobre o karst ou carso do planalto do Planalto da Humpata (Huila) no Sudoeste de
Angola. Garcia Orta, 29-36.

Doran, T. L., Herries, A. I. R., Hopley, P. J., Sombroek, H., Hellstrom, J., Hodge, E., & Kuhn, B. F. (2015).
Assessing the paleoenvironmental potential of Pliocene to Holocene tufa deposits along the Ghaap Plateau
escarpment (South Africa) using stable isotopes. Quaternary Research, 84, 133—143. https://doi.org/10.
1016/j.yqres.2015.04.008

Douze, K., Lespez, L., Rasse, M., Tribolo, C., Garnier, A., Lebrun, B., Mercier, N., Ndiaye, M., Chevrier, B., &
Huysecom, E. (2021). A West African Middle Stone Age site dated to the beginning of MIS 5: Archaeol-
ogy, chronology, and paleoenvironment of the Ravin Blanc I (eastern Senegal). Journal of Human Evolu-
tion, 154, 102952. https://doi.org/10.1016/j.jhevol.2021.102952

Doyendze, A. K. B. (2021). Le Paléolithique du Gabon — Etude des industries pré -historiques du Haut-Ogooué.
L’Harmattan.

Ervedosa, C. (1980). Arqueologia Angolana (1st ed.). Edi¢des 70.

Feio, M. (1964). A evolucdo da escadaria de aplanagdes do Sudoeste de Angola. Garcia Orta, 12(2), 323-354.

Ferreira, S. (2018). Quotidiano San. Cha de Caxinde.

Ford, D., & Williams, P. (2007). Karstic geomorphology and hydrology, revised edition. Chichester: John Wiley.

Gibson, G. D., & Yellen, J. E. (1978). A Middle Stone Age Assemblage from the Munhino Mission, Huila Dis-
trict, Angola. The South African Archaeological Bulletin, 33, 76. https://doi.org/10.2307/3888253

Gilbert, C. C. (2013). Cladistic analysis of extant and fossil African papionins using craniodental data. Journal of
Human Evolution, 64, 399-433. https://doi.org/10.1016/j.jhevol.2013.01.013

Gilbert, C. C., McGraw, W. S., & Delson, E. (2009). Brief communication: Plio-Pleistocene eagle predation on
fossil cercopithecids from the Humpata Plateau, southern Angola. Am. J. Phys. Anthropol., 139, 421-429.
https://doi.org/10.1002/ajpa.21004

Gutierrez, M., & Benjamim, M. H. (2019). Recherches archéologiques a Baia Farta (Benguela-Angola) (1st ed.).
L’Harmattan.

Gutierrez, M., Guérin, C., Karlin, C., Jesus, M. D. P. D., Benjamim, M. H., Lebatard, A. E., Bourles, D. L.,
Braucher, R., & Leanni, L. (2010). Recherches archéologiques 8 Dungo (Angola): Un site de charognage
de baleine de plus d’un million d’années. Afrigue: Archéologie & Arts, 6, 25-47. https://doi.org/10.4000/
aaa.694

Huggett, R. (2016). Fundamentals of geomorphology (4th ed., p. 578). Routledge. https://doi.org/10.4324/97813
15674179

Huntley, B. J., Russo, V., Lages, F., & Ferrand, N. (2019). Biodiversity of angola: Science & conservation: A
modern synthesis. Biodiversity of Angola: Science and Conservation: A Modern Synthesis. https://doi.org/
10.1007/978-3-030-03083-4

Jablonski, N. G. (1994). New fossil cercopithecid remains from the Humpata Plateau, southern Angola. American
Journal of Physical Anthropology, 94, 435-464. https://doi.org/10.1002/ajpa.1330940402

Janmart, J. (1953). The Kalahari Sands of the Lunda (N.E. Angola), their earlier Redistributions and the Sangoan
Culture. In Museu do Dundo: Subsidios para a Historia, Arqueologia e Emografia dos Povos da Lunda.
Publicacdes Culturais: 20.

Jorge, V. O. (1975). Novas estacoes arqueoldgicas do Sudoeste de Angola. Revista de Guimardes, 85, 109-126.

Karkanas, P., & Goldberg, P. (2018). Reconstructing archaeological sites: Understanding the geoarchaeological
matrix (296 p.). Wiley-Blackwell.

@ Springer


https://doi.org/10.1016/j.jasrep.2020.102413
https://doi.org/10.1007/s10437-020-09420-8
https://doi.org/10.1016/j.yqres.2015.04.008
https://doi.org/10.1016/j.yqres.2015.04.008
https://doi.org/10.1016/j.jhevol.2021.102952
https://doi.org/10.2307/3888253
https://doi.org/10.1016/j.jhevol.2013.01.013
https://doi.org/10.1002/ajpa.21004
https://doi.org/10.4000/aaa.694
https://doi.org/10.4000/aaa.694
https://doi.org/10.4324/9781315674179
https://doi.org/10.4324/9781315674179
https://doi.org/10.1007/978-3-030-03083-4
https://doi.org/10.1007/978-3-030-03083-4
https://doi.org/10.1002/ajpa.1330940402

Journal of Paleolithic Archaeology (2023) 6:25 Page250f27 25

Karkanas, P., Marean, C., Bar-Matthews, M., Jacobs, Z., Fisher, E., & Braun, K. (2021). Cave life histories of non-
Anthropogenic sediments help us understand associated archaeological contexts. Quaternary Research, 99,
270-289. https://doi.org/10.1017/qua.2020.72

Kempson, H. (2007). Late Earlier Stone Age sites in the Mapungubwe National Park, South Africa: A technologi-
cal study. (MSc Dissertation) University of the Witwatersrand, Johannesburg, 110 p.

Kuman, K. (2007). The Earlier Stone Age in South Africa: site context and the influence of cave studies. In T. D.
Pickering, K. Schick, & N. Toth (Eds.), Breathing Life into Fossils: Taphonomic Studies in Honor of C.K.
(Bob) Brain (pp. 181-198). Bloomington (Indiana). Stone Age Institute Press.

Kuman, K., Lotter, M. G., & Leader, G. M. (2020). The Fauresmith of South Africa: A new assemblage from
Canteen Kopje and significance of the technology in human and cultural evolution. Journal of Human Evo-
lution, 148, 102884. https://doi.org/10.1016/j.jhevol.2020.102884

Lebatard, A. E., Bourles, D. L., & Braucher, R. (2019). Absolute dating of an Early Paleolithic site in Western
Africa based on the radioactive decay of in situ-produced 10Be and 26Al. Nuclear Instruments and Meth-
ods in Physics Research Section B: Beam Interactions with Materials and Atoms, 456, 169-179. https://doi.
org/10.1016/j.nimb.2019.05.052

Leakey, R. E. F. (1969). New Cercopithecidae from the Chemeron Beds of Lake Baringo, Kenya. In L. S. B.
Leakey (Ed.), Fossil vertebrates of Africa (Vol. 1, pp. 53-70). New York: Academic Press.

Lopes, F. C., Pereira, A. J., Mantas, V. M., & Mpengo, H. K. (2016). Morphostructural characterization of the
western edge of the Huila Plateau (SW Angola), based on remote sensing techniques. Journal of African
Earth Sciences, 117, 114-123. https://doi.org/10.1016/j.jafrearsci.2016.01.007

Mason, R. (1976). Exploration archaeology of me Kaokoveld and southern Angola. Annals of the South African
Museum, 71, 215-224. https://doi.org/10.1126/science.10.246.376

Matias, D. N. (1980). Carta Geoldgica de Angola a escala 1:1000000 (folha 3). Instituto Geografico Cadastral.

McCoy, M. D. (2020). The Site Problem: A Critical Review of the Site Concept in Archaeology in the Digital
Age. Journal of Field Archaeology, 45, S18-S26. https://doi.org/10.1080/00934690.2020.1713283

Mesfin, 1., Benjamim, M. H., Lebatard, A. E., Saos, T., Pleurdeau, D., Matos, J., & Lotter, M. (2023). Evidence
for Earlier Stone Age ‘coastal use’: The site of Dungo IV, Benguela Province, Angola. PLoS One, 18, 1-50.
https://doi.org/10.1371/journal.pone.0278775

Mocke, H., Pickford, M., Senut, B., Gommery, D., Mocke, H., Pickford, M., Senut, B., & Gommery, D. (2022).
Pleistocene large mammal bone breccia in calc-tufa, northern Kaokoland, Kunene Region, Namibia. Com-
munications of the Geological Survey of Namibia, 25, 66-79.

Mouta, F. (1953). Possibilidade de existéncia de Pré-Hominideos no sul de Angola (Leba, Humpata). Anais do
Instituto e Medicina Tropical Lisbon, X, 2906-2911.

Nicoll, K. (2010). Geomorphic development and Middle Stone Age archaeology of the Lower Cunene River,
Namibia-Angola Border. Quaternary Science Reviews, 29, 1419-1431. https://doi.org/10.1016/j.quascirev.
2009.02.026

Parise, M., Gabrovsek, F., Kaufmann, G., & Ravbar, N. (2018). Recent advances in karst research: from theory to
fieldwork and applications. Geological Society, London, Special Publications, 466, 1-24. https://doi.org/10.
1144/SP466.26

Pereira, E., Tassinari, C. C. G., Rodrigues, J. F., & Van-Dinem, M. V. (2011). New data on the deposition age of
the volcano-sedimentary Chela Group and its Eburnean basement: implications to post-Eburnean crustal evo-
lution of the SW of Angola. Comunicagées Geologicas, 98, 29-40.

Pereira, E., Rodrigues, J.F., Tassinari, C.C.G. and Van-Dinen, M.V., 2013. Geologia da regido de Lubango, SW
de Angola: evolugdo no contexto do cratdo do Congo.

Pickford, M. (1990). Angola Palaeontology Expedition 01 August to 05 September, 1990. Field report.

Pickford, M. (2005). Fossil hyraxes (Hyracoidea: Mammalia) from the Late Miocene and Plio-Pleistocene of
Africa, and the phylogeny of the Procaviidae. Palaeontologia Africana, 41, 141-161.

Pickford, M., & Fernandes, T. (1989). Angola Palaentology Expedition 27 June to 27 July, 1989. Field report.

Pickford, M., Fernandes, T., & Ago, S. (1990). Nouvelles découvertes de remplissages de fissures a primates
dans le Planalto da Humpata, Huila, Sud de I’Angola. Comptes Rendus de I’Académie des Sciences, 310,
843-848.

Pickford, M., Mein, P.,, & Senut, B. (1992). Primate bearing Plio-Pleistocene cave deposits of Humpata, Southern
Angola. Human Evolution, 7, 17-33. https://doi.org/10.1007/BF02437475

Piquete, V. (2021). Capangombe — Santo Anténio — A “Early Stone Age” e “Middle Stone Age” no Sudoeste de
Angola (MA thesis). Faculdade de Letras da Universidade de Lisboa, 123 p.

Piquete, V., Pereira, T., Cunha-Ribeiro, J. P., & de Matos, D. (2023). Early or Middle Stone Age? The lithic
assemblage of Capangombe — Santo Anténio, Namibe Province (Angola). L'Anthropologie, (in press).

@ Springer


https://doi.org/10.1017/qua.2020.72
https://doi.org/10.1016/j.jhevol.2020.102884
https://doi.org/10.1016/j.nimb.2019.05.052
https://doi.org/10.1016/j.nimb.2019.05.052
https://doi.org/10.1016/j.jafrearsci.2016.01.007
https://doi.org/10.1126/science.10.246.376
https://doi.org/10.1080/00934690.2020.1713283
https://doi.org/10.1371/journal.pone.0278775
https://doi.org/10.1016/j.quascirev.2009.02.026
https://doi.org/10.1016/j.quascirev.2009.02.026
https://doi.org/10.1144/SP466.26
https://doi.org/10.1144/SP466.26
https://doi.org/10.1007/BF02437475

25 Page 26 of 27 Journal of Paleolithic Archaeology (2023) 6:25

Porat, N., Chazan, M., Griin, R., Aubert, M., Eisenmann, V., & Horwitz, L. K. (2010). New radiometric ages for
the Fauresmith industry from Kathu Pan, southern Africa: Implications for the Earlier to Middle Stone Age
transition. Journal of Archaeological Science, 37, 269-283. https://doi.org/10.1016/j.jas.2009.09.038

Pugh, K. D., & Gilbert, C. C. (2018). Phylogenetic relationships of living and fossil African papionins: Combined
evidence from morphology and molecules. Journal of Human Evolution, 123, 35-51. https://doi.org/10.
1016/.jhevol.2018.06.002

Ramos, M. (1970). Algumas descobertas recentes no Sudoeste de Angola (nota prévia). Actas das I Jornadas
Arqueoldgicas (Lisboa), Boletim do Instituto de Investigacdo Cientifica de Angola, IX, 95-106.

Ramos, M. (1974). Acerca da tipologia das achas no acheulense de Angola. In Memoriam Antonio Jorge Dias
(pp. 313-319). Instituto de Alta Cultura.

Ramos, M. (1980). Nota acerca de um esferéide, do tipo “bola” encontrado no 4rea do Hoque (Provincia do
Lubango, Angola). Leba. Estudos de Pré-historia e Arqueologia, 3, 11-14.

Ramos, M. (1981). As escavacoes de Capangombe e o problema da M.S.A. no SW de Angola. Leba. Estudos de
Pré-historia e Arqueologia, 4,29-35.

Ramos, M. (1982). Le Paléolitique du Sud-Ouest de I’Angola - Vue d’ensemble. Leba. Estudos de Pré-historia e
Argueologia, 5,43-52.

Robakiewicz, E., de Matos, D., Stone, J. R., & Junginger, A. (2021). Hydrochemistry and Diatom Assemblages
on the Humpata Plateau, Southwestern Angola. Geosciences, 11, 1-21.

Roberts, P., & Stewart, B. A. (2018). Defining the ‘generalist specialist’ niche for Pleistocene Homo sapiens.
Nature Human Behaviour, 2, 542-550. https://doi.org/10.1038/s41562-018-0394-4

Scerri, E. M. L., & Will, M. (2023). The revolution that still isn‘t: The origins of behavioral complexity in Homo
sapiens. Journal of Human Evolution, 179, 103358. https://doi.org/10.1016/j.jhevol.2023.103358

Scerri, E. M. L., Thomas, M. G., Manica, A., Gunz, P., Stock, J. T., Stringer, C., Grove, M., Groucutt, H. S.,
Timmermann, A., Rightmire, G. P., d’Errico, F., Tryon, C. A., Drake, N. A., Brooks, A. S., Dennell, R. W.,
Durbin, R., Henn, B. M., Lee-Thorp, J., deMenocal, P., et al. (2018). Did Our Species Evolve in Subdivided
Populations across Africa, and Why Does It Matter? Trends in Ecology & Evolution, 33, 582-594. https://
doi.org/10.1016/j.tree.2018.05.005

Skinner, J. D., & Chimimba, C. T. (2005). The Mammals of the Southern African Sub-region (3rd ed.). Cam-
bridge University Press. https://doi.org/10.1017/CB09781107340992

Ssemulende, R., Kyazike, E., & Lejju, J. B. (2021). Recasting the Sangoan Stone Age techno-complex in the Stone
Age nomenclature at Sango Bay (Vol. 15, pp. 1-34).

States, U. (2002). A Lexicon of Cave and Karst Terminology with Special Reference to Environmental Karst
Hydrology. Environmental Protection.

Tavares, A. O., Henriques, M. H., Domingos, A., & Bala, A. (2015). Community involvement in geoconser-
vation: A conceptual approach based on the geoheritage of South Angola. Sustainability, 7, 4893-4918.
https://doi.org/10.3390/su7054893

Telles Antunes, M. (1965). Sur la faune de vertébrés du Pléistocene de Leba, Humpata (Angola). In Actes
Du Ve Congrés Panafricain de Préhistoire et de I'Etude Du Quaternaire (pp. 127-128). Tenerife.

Travassos, L. E. P. (2019). Principios de carstologia e geomorfologia carstica. In Diretoria de Pesquisa,
Avaliagdo e Monitoramento da Biodiversidade Centro Nacional de Pesquisa e Conservagdo de Cav-
ernas. Instituto Chico Mendes de Conservacdo da biodiversidade.

Underhill, D. (2011). The study of the fauresmith: A review. South African Archaeological Bulletin, 66,
15-26.

Viereck, A. (1957). The Archaeology of Neuhof-Kowas, South West Africa. South African Archaeologi-
cal Bulletin, 12, 32-36.

Wilkins, J., & Chazan, M. (2012). Blade production ~500 thousand years ago at Kathu Pan 1, South
Africa: Support for a multiple origins hypothesis for early Middle Pleistocene blade technologies.
Journal of Archaeological Science, 39, 1883—1900. https://doi.org/10.1016/j.jas.2012.01.031

Williamson, K., & Sutton, J. (2014). Embodied collaboration in small groups. In Brain Theory: Essays
in Critical Neurophilosophy (pp. 107-133). Palgrave Macmillan UK. https://doi.org/10.1057/97802
30369580_07

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.jas.2009.09.038
https://doi.org/10.1016/j.jhevol.2018.06.002
https://doi.org/10.1016/j.jhevol.2018.06.002
https://doi.org/10.1038/s41562-018-0394-4
https://doi.org/10.1016/j.jhevol.2023.103358
https://doi.org/10.1016/j.tree.2018.05.005
https://doi.org/10.1016/j.tree.2018.05.005
https://doi.org/10.1017/CBO9781107340992
https://doi.org/10.3390/su7054893
https://doi.org/10.1016/j.jas.2012.01.031
https://doi.org/10.1057/9780230369580_07
https://doi.org/10.1057/9780230369580_07

Journal of Paleolithic Archaeology (2023) 6:25 Page270f27 25

Authors and Affiliations

Daniela de Matos'? - David Nora3 - Rui Francisco® - José Fernandes® -
Manuel Sahando Neto’ - Elena Robakiewicz'-

P4 Daniela de Matos
daniela.de-matos @uni-tuebingen.de
Geosciences Department, University of Tiibingen, Tiibingen, Germany

Instituto Terra e Memoria/Centro de Geociéncias da Universidade de Coimbra, Coimbra,
Portugal

The Institute of Archaeology, The Hebrew University of Jerusalem, Jerusalem, Israel
Liga Portuguesa da Natureza, Lisboa, Portugal

Departamento de Geologia e Minas do Instituto Politécnico da Huila, Universidade Mandume
Ya Ndemufayo, Lubango, Angola

University of Connecticut, Storrs, USA

@ Springer



	Survey and Explorations of the Prehistoric Sites in the Highlands of Southwest Angola
	Abstract
	Introduction
	Materials and Methods
	Results
	Caves and Fissures
	Rock Shelters and Open-Air Sites

	Discussion and Conclusions
	Anchor 9
	Acknowledgements 
	References


