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Abstract. Pleistocene and Recent non-marine molluscan faunas from Zambia, and from South-Central Africa more 
generally, are relatively poorly understood. Many extant species have been reported only from single localities, 
often the type localities from which they were first described, and their distributions and ecological preferences are 
unknown. Fossil assemblages have seldom been documented in any detail, partly because early archaeological inves-
tigations often disregarded non-marine molluscs as invasive elements of the fossil record. Here, we present new data 
from the late Middle to Late Pleistocene Palaeolake Kafue lacustrine sequence, situated in the landscape below the 
archaeological site of Twin Rivers Kopje, Zambia, where non-marine mollusc shells are preserved in cemented car-
bonate-rich sediments. The composition of this fauna, its palaeoecological significance, and relevance to the archaeo-
logical and hydrological records of the Lake Kafue Basin are discussed.  We also briefly review the molluscan fauna of 
Zambia as a basis for future research in the region. Type specimens of Achatina craveni E.A. Smith, 1881, A. morrelli 
Preston, 1905, A. morrelli var. kafuensis Melvill & Ponsonby, 1907, and A. tavaresiana Morelet, 1866 are illustrated.
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Introduction
The use of fossil non-marine mollusc assemblages as part 
of multi-disciplinary reconstructions of past environments 
and climates has a long pedigree, but their potential in this 
regard varies dramatically around the world depending on 
local preservation conditions and traditions of research. 
Pleistocene molluscs have long been a staple of Quaternary 
research in temperate regions with predominantly calcare-
ous bedrock (such as parts of North-West Europe), but in 
other parts of the world they have been largely unresearched 
(cf. White et al. 2017). This is the case for the South-Central 
Africa region, which encompasses present day Zambia and 
adjacent areas of bordering countries (Angola, Namibia, 
Botswana, Zimbabwe, Mozambique, Malawi, Tanzania 
and Democratic Republic of the Congo (DRC); Fig. 1). 
Although the Pleistocene remains understudied, earlier 
(Neogene, Pliocene) sequences in East Africa have been 
documented and represent a potentially useful source of 

comparative data (e.g. Verdcourt 1987; Pickford 1995; Tat-
tersfield 2011; Tattersfield et al. 2024).

Archaeological sites in Zambia range in age from ~1.1 
million years old (Barham et al. 2011) to the historic pres-
ent (Fletcher et al. 2022). The region has preserved the ear-
liest evidence to date of a wooden structure, dated to >476 
ka (Barham et al. 2023), and the transition from Early to 
Middle Stone Age tool technologies is recorded in the north 
and south of the country (Duller et al. 2015; Richter et al. 
2022). Twin Rivers Kopje has also preserved evidence of 
pigment use associated with Middle Pleistocene deposits 
(Barham 2002). The famous hominin cranium recovered 
from Kabwe (Broken Hill), attributed to Homo heidelbergen-
sis/rhodesiensis; Homo bodoensis (Woodward 1921; Stringer 
2012; Roksandic et al. 2022), has also been dated to the 
Middle Pleistocene (~300 ka, Grün et al. 2020). However, 
the relationship between these important changes appar-
ent in the archaeological and fossil records and the regional 
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climatic record are difficult to assess given the small number 
of well-stratified sites with reliable chronological data. 

With the exception of malacological studies focusing on 
biomedical topics, particularly the transmission of schis-
tosomiasis (e.g. Wright 1956; Richards 1970; Brown & 
Rollinson 1996; Stensgaard et al. 2019), little attention has 
been given to the taxonomic study of Pleistocene or Recent 
non-marine Mollusca in Zambia; the most extensive studies 
have focused on the endemic aquatic faunas in major lakes 
on or close to the Zambian border, such as Lake Malawi 
(Genner et al. 2007) and Lake Tanganyika (Michel et al. 
2004). The most recent checklist summarising the land-
snail fauna of Zambia was compiled over 35 years ago (van 
Bruggen 1988; see also van Bruggen 1993), and this review 
included fewer than 45 localities scattered across a country 
with an area of more than 750,000 km2. Although the faunas 
of neighbouring countries have been studied and reviewed 
in more detail (e.g. van Bruggen & Meredith 1984; van 
Bruggen 2008; Herbert & Kilburn 2004; Verdcourt 2004; 
Seddon et al. 2005), a similar paucity of modern records is 
apparent for the majority of neighbouring central south-
ern African countries, with little development in the way of 
regional distribution maps for common terrestrial species, 
making it difficult to infer their ecological tolerances. Addi-
tional obstacles to their study arise from the recent colonial 
history of sub-Saharan Africa, with international borders 
and nomenclature having changed significantly since the 

first research on regional molluscan faunas was undertaken 
at the end of the 19th century, requiring care when interpret-
ing earlier publications and labels associated with museum 
specimens (e.g. Fig. 2). 

Early malacological syntheses for central and southern 
Africa were compiled by Pilsbry (1919), who reviewed the 
terrestrial Mollusca collected by the American Museum 
Congo Expedition (1909–1915), and Connolly (1939), 
whose work was focussed on South Africa and the Cape. 
German malacologists also contributed some early records 
from eastern Africa (e.g. Thiele 1911). Zambia, formerly 
known as Northern Rhodesia, falls between these three re-
gions but was neglected in terms of malacological research. 
Indeed, van Bruggen (1988) was able to find only a handful 

Figure 1. Left: Map of southern Africa highlighting the South-Central African region; Centre: Map of Zambia highlighting relevant 
archaeological sites; Right: Map of southern Africa highlighting current major water bodies.

Figure 2. Original label for a specimen of Achatina craveni E.A. 
Smith, 1881 (NHMUK 1905.6.9.32) from the Luapula River, N. 
E. Rhodesia (now Zambia).
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of papers on Zambian molluscs, of which only one (Ger-
main 1920) specifically focussed on “Rhodésie septentrio-
nale” [Northern Rhodesia]. Other more localised records 
include the southern part of Lake Tanganyika (Bourguig-
nat 1885), relevant parts of British Central Africa (Smith 
1893), a single new species from the Zambezi River (Pres-
ton 1905), and a small collection made in North-Eastern 
Rhodesia (Melvill & Standen 1907). 

A related issue stems from the tendency to assess mol-
luscan faunas in terms of modern geopolitical boundaries, 
compiling checklists for individual countries rather than for 
broader regions defined using environmental criteria. This 
is difficult to avoid, as the focus of this paper on Zambia 
demonstrates, but is worth acknowledging. The presence 
or absence of species in such lists might therefore be pred-
icated entirely on the amount of effort focussed on a par-
ticular country (or region, such as a national park), and is 
unlikely to represent an accurate record of its distribution 
across a wider region. Checklists are also often compiled 
uncritically from published records or museum specimens, 
some of which may date to the early 19th century. Verifica-
tion of these records can be impossible unless the original 
specimens can be examined, and the precision of the local-
ity data must be taken at face value. As a result of the spo-
radic study in this region, and more broadly across Africa, 
it is not uncommon to encounter numerous taxa inquirenda 
and synonymised names; this is particularly true of Achati-
nidae, a group that contains a plethora of old names that are 
often difficult to match to specimens. Caution is therefore 
required in using them for any comparative analysis. None-
theless, the most comprehensive published checklist for 
Zambia (van Bruggen 1988) provides a useful starting point 
for species that could potentially be preserved in late Middle 
and Late Pleistocene archaeological and palaeoenvironmen-
tal contexts in this region.

Similar issues are evident when it comes to palaeon-
tological studies of Pleistocene molluscan material from 
Zambia and neighbouring countries. These have often been 
focussed on marine or estuarine sequences (e.g. Sessa et 
al. 2013; Kilburn & Tankard 1975; Langejans et al. 2017) 
or records from large lake basins (e.g. Cooper et al. 1989; 
van Damme & Gautier 2013), with few detailed records 
from fluvial or other non-marine habitats. Herbert (2010) 
mentioned “subfossil” shells from localities in South Africa 
and Namibia that were tentatively identified as Vertigo anti-
vertigo (Draparnaud, 1801) and Zonitoides nitidus (O.F. 
Müller, 1773), although these records remain enigmatic. 
Many archaeological publications have emphasised the 
use of molluscs as food (e.g. Thackeray 1988; Taylor et al. 

2011; Taylor 2014) or decoration (e.g. Fagan & van Noten 
1971; Phillipson 1976; Bouzouggar et al. 2007; Miller et al. 
2018), rather than their potential to elucidate past environ-
ments (cf. Faulkner et al. 2021). Shells have been used for 
dating with mixed success (see examples in Grine 2016), 
with well-documented limitations in using shell biomineral 
for radiocarbon and electron spin resonance (ESR) dating 
techniques (e.g. Pigati et al. 2010, 2013; Philippsen 2013; 
Douka 2017; Duval et al. 2020). The fossil record for the 
South-Central African region is extremely sparse, and mol-
lusc fossils have probably been encountered more often 
than has been documented.

Part of this lack of study is probably due to long-standing 
traditions of research, with Mollusca either not recorded or 
retained. Quarrying in the 1920s at Kabwe (Broken Hill) led 
to the discovery of well-preserved hominin fossils and signif-
icant fossil mammal assemblages (most notably micromam-
mals), but there were no reported molluscan assemblages 
(Avery 2003), suggesting either that these fossils were not 
preserved or that they were not deemed sufficiently import-
ant to sample. Another reason for the apparent reticence to 
use molluscan data gleaned from archaeological sequences 
is a common misconception that land snails are an intrusive 
part of the fossil record. Numerous archaeological papers 
refer to the “burrowing” habit of giant African land-snail 
species, often dismissing potential data from these fossils as 
being unreliable due to potential bioturbation (e.g. Biittner 
et al. 2017). Whilst it is true that most large snail species 
seek shelter from high temperatures by burying themselves 
in loose surface sediment or amongst damp leaf litter, they 
have no capacity to tunnel deeply into well-consolidated 
sedimentary sequences in the same way obligate burrow-
ing animals, such as rabbits and hares, can (e.g. Fowler et 
al. 2004; Robbins et al. 2008; Pelletier et al. 2017). There-
fore, they should not be disregarded for this reason. There 
are few (if any) terrestrial snail taxa that actively burrow 
in the subsoil, although members of the genera Cecilioides 
and Coilostele exploit cracks and root hollows to significant 
depths and have consequently been routinely excluded in 
interpretations of Pleistocene land-snail faunas for decades 
(e.g. Evans 1972).

Non-marine molluscs can act as excellent palaeoenviron-
mental markers, with taxa inhabiting environments ranging 
from freshwater bodies, marshes and fens, and vegetated ter-
restrial habitats. Recording their presence can provide valu-
able climatic and ecological information, especially in areas 
where the palaeoenvironmental record is scant, providing 
evidence for  climatic oscillations, one suggested driver of 
mammalian (including hominin) evolution (e.g. Chan et al. 
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2019; Tattersfield et al. 2024). Several recent archaeological 
excavations have recognised the benefits of including anal-
yses of molluscan assemblages, in addition to macro- and 
micro-mammals, to provide palaeoenvironmental context. 
One of the most detailed long records to include Pleistocene 
non-marine Mollusca is from Panga-ya-Saidi, Kenya (Ship-
ton et al. 2018; Rowson et al. 2024), where well-preserved 
molluscan assemblages excavated from a long sequence 
within a rock shelter provide a record of local environmental 
change spanning the last ~60,000 years.

In this paper we therefore summarise the Pleistocene 
terrestrial record from Zambia and neighbouring parts of 
South-Central Africa and provide an initial regional context 
for fossil assemblages obtained from sediments at the base 
of the archaeological site at Twin Rivers Kopje associated 
with Palaeolake Kafue.

Materials and Methods

Palaeolake Kafue near Twin Rivers Kopje, Zambia

Sedimentary successions associated with Palaeolake Kafue 
have yielded some of the only late Middle – Late Pleisto-
cene molluscan assemblages documented from Zambia, 
although the precise dating remains somewhat problematic 
(see Baldreki et al. 2024 for further discussion). Two cal-
careous lacustrine sequences containing fossil non-marine 
Mollusca were found directly below (Site 1; Fig. 3), and 
within 16 km (Site 19; Fig. 3), of the archaeological site of 
Twin Rivers Kopje in Zambia, ~30 km southwest of Lusaka 
(Fig. 1). The succession of clays, limestones, and sands are 
interpreted as evidence of a fluctuating sequence of lacus-
trine and terrestrial deposits reflecting palaeolake expansion 
and contraction. At its maximum extent, the lake is esti-
mated to have covered 17,000 km2, making it comparable 
in size to present day Lake Nyanza [Victoria] (Simms & 
Davies 2000).

The non-marine Mollusca from Site 1 were briefly docu-
mented by Simms (Simms & Davies 2000), although only 
one terrestrial snail was identified to species level (Achatina 
tavaresiana Morelet 1866 [as A. tavaresiense]). The fauna 
from Site 1 also included specimens identified as belonging 
to the genus Vertigo. This genus has a predominantly Hol-
arctic distribution across North America, Central and East 
Asia, and Europe (cf. Adam 1954 for African records), but 
it has now been shown that some African taxa (e.g. Afripupa 
Pilsbry & C.M. Cooke 1920) are synonymous with Vertigo 
(Nekola & Coles 2016; Nekola et al. 2018). All other identi-
fications were to family level and included the aquatic fami-

lies Lymnaeidae and Planorbidae and the terrestrial groups 
Succineidae, Euconulidae, “Subulinidae”, and Achatinidae. 
None of the fossil shells were figured, and the original spec-
imens identified from Site 1 have been lost (P. Davies pers. 
comm.), meaning that the identities of the specimens (in 
particular those identified as A. tavaresiana and Vertigo sp.) 
cannot be independently confirmed. 

All the material identified as part of this study was recov-
ered from fossiliferous calcareous sediments at Site 19. The 
internal stratigraphic position of the molluscs within the 
chalky limestone was not recorded and the assemblage is 
therefore best considered as a single time-equivalent popu-
lation (although this may span a considerable time window). 
These sediments may correlate with the palaeosols of Beds 
3–6 at Site 1, which indicate a significant retreat of the lake 
shoreline from its highstand position at Site 1. The Site 19 
mollusc assemblage is, therefore, inferred to be somewhat 
older than the Site 1 assemblages that were recovered from 
calcareous sediments above Bed 6, as discussed by Simms 
& Davies (2000). See Baldreki et al. (2024) for further site 
relationship interpretations. 

Extraction Methodology

The blocks of sediment containing molluscan remains from 
Site 19 were heavily indurated and cemented and were 
essentially very young limestone. This presented a signif-
icant challenge to the extraction of thin non-marine mol-
lusc shells, since they were resistant to most of the standard 
methods of disaggregating stubborn sediment, and they 
could not be treated with acids due to the likelihood of shell 
damage. The blocks were soaked in water and disaggrega-
tion was manually encouraged. Some samples were treated 
with anionic surfactant (household dish soap) in an attempt 
to improve sediment breakdown, but this proved of limited 
use. Loosened sediment was sieved with a 300 µm mesh, 
rinsed with water and left to air dry for ~24 hours. Mollusc 
shells (whole and fragments) were collected with twee-
zers and the remaining sediment blocks were placed back 
in water to soak. The soaking, sieving and mollusc collec-
tion was repeated multiple times, but the assemblages were 
hard won.

Results

Identification of fossil shells

The new shell materials were extracted from heavily 
cemented calcareous sediments from Site 19 (Fig. 3), some 
of which was used as the basis for assessment of the suit-
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ability of achatinid shell for amino acid geochronology 
(Baldreki et al. 2024). The only taxon identified to species 
level in published records from the site is Achatina tavare-
siana (Simms & Davies 2000; Fig. 4). The shell characters 
of Achatininae are notoriously labile, and even fresh spec-
imens can be difficult to identify with certainty. However, 
the distributions of Achatina, which is restricted to West 
Africa, and Lissachatina, which is restricted to East Africa 

(Fontanilla 2010), strongly suggest that identification of the 
Lake Kafue shells as Achatina is incorrect (F. Naggs pers. 
comm.). Molecular data clarifying the genetic and biogeo-
graphical distributions of Achatininae is forthcoming (Fon-
tanilla et al. in press).

The taxonomic positioning of species within Achatin-
idae is complex, and whilst several studies have attempted 
to identify and discuss classifications for the subgenera, this 

Figure 3. Palaeolake Kafue, excavation site sequences.
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has not yet been fully resolved. In his revision of the genus 
Achatina, Bequaert (1950) placed A. tavaresiana in the sub-
genus Achatina (Achatina). This was distinguished from 
his new subgenus Lissachatina on the basis of microsculp-
ture on the nepionic whorls. In Achatina these are covered 
with “granulations in closely set, regular, spiral and vertical 
rows”, but in Lissachatina they are smooth (cf. Bequaert 
1950: 12–13 and 49). This dichotomy appeared to separate 
the western and central African species with sculptured api-
ces as Achatina, from the eastern African taxa with smooth 
apices as Lissachatina. However, Mead (1991, 1995) subse-
quently noted that these sculptural differences were unreli-
able, and so added additional shell characters and, for some 
species, features of the genital anatomy (in particular the 
penial sheath) to further refine the distinction between Ach-
atina and Lissachatina. 

Mead (1991) also noted an emerging tendency to iden-
tify achatinid species on the basis of weaker morphologi-
cal characters, such as shell sculpture, if the locality of the 

specimen was well documented. This highlights an obvious 
and inherent problem for fossil material, such as the spec-
imens from Palaeolake Kafue, in that species distributions 
may have been different in the past. Confident identification 
of fossil achatinid shells is especially problematic given that 
the shells are often worn (e.g. Fig. 4) and anatomical details 
of the soft body are unavailable to the taxonomist. Zambia 
is therefore an interesting place to attempt to identify fos-
sil achatinid specimens, since it is situated at the interface 
between the “eastern” and “western” biogeographical prov-
inces first proposed by Bequaert (1950). The Zambian fos-
sil record could therefore potentially provide evidence for 
the expansion and contraction of the ranges of Achatina and 
Lissachatina species as a response to Quaternary climate 
change. However, in the absence of full molecular analyses, 
these systematic issues remain problematic, and we there-
fore assign only provisional identities to the fossil shells 
from sediments associated with Palaeolake Kafue.

Additional problems arise from misidentification of 

Figure 4. A, Achatina tavaresiana Morelet, 1866 (syntype, NHMUK 1893.2.3.151). B, Achatina craveni E.A. Smith, 1881 (syntype, 
NHMUK 1880.12.22.2). C, Achatina morrelli Preston, 1905 (NHMUK 1907.11.21.89) D, Achatina morrelli var. kafuensis Melvill & Pon-
sonby, 1907 (syntype, NHMUK 1905.6.19.25). E, F, Palaeolake Kafue fossils: (E) PK.S19.4 (ZM.LV.AR.9888); (F) PK.S19.3 (ZM.
LV.AR.9887).
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material and failure to consult type specimens when mak-
ing taxonomic judgements. The type specimens of A. tav-
aresiana and A. craveni E.A. Smith, 1881, both of which 
have been examined for this work (Fig. 4), are clearly con-
chologically distinct. Achatina tavaresiana exhibits gran-
ulose sculpture on its nepionic whorls that would place it 
in the subgenus Achatina (sensu Bequaert 1950), but also 
the “half-domed” apex characteristic of Lissachatina (sensu 
Mead 1995), which illustrates the contradictory nature of 
the published evidence. Achatina craveni has a smooth, fully 
rounded apex, which would place it in either Lissachatina 
sensu Bequaert or Achatina sensu Mead. MolluscaBase cur-
rently places both species in Achatina (MolluscaBase Eds 
2024), although the authority for this is unclear; Brown 
and Evans (2021) figured a specimen as “Cochlitoma tava-
resiana (Morelet, 1866)” but provided no further details for 
this generic placement.  The placement of A. tavaresiana in 
Lissachatina by Bequaert (1950) appears to have been over-
ruled by Mead (1995), who moved it back to Achatina on 
the basis of the form of the apex. In his checklist of Zambian 
land snails, van Bruggen (1988) listed only L. craveni as part 
of the Recent Zambian fauna, also noting its distinctness 
from A. tavaresiana. In contrast, Crowley & Pain (1964) 
had suggested that the two species are synonymous.  In the 
absence of molecular data, these problems remain unre-
solved (Fontanilla et al. in press).

A further taxonomic issue relates to another species 
recorded in Zambia, Achatina morrelli Preston, 1905, which 
was listed as a synonym of A. capelloi Furtado, 1886 by 
Bequaert (1950: 49) and placed in the subgenus Lissach-
atina. Brown and Evans (2021: 63) preferred instead to 
retain A. morrelli as a distinct species of Achatina, noting 
that shells they had examined and identified as this taxon 
were clearly different to L. capelloi. However, examination 
of the type of A. morrelli (NHMUK 1907.11.21.89; Fig. 
4) shows that it is clearly a Lissachatina, and it superficially 
resembles the type of A. capelloi figured by Furtado (1886). 
The type of A. capelloi has not been located, so its generic 
position remains provisional, but the synonymy proposed 
by Bequaert (1950) appears sound. Brown & Evans (2021) 
provided two unnumbered figures of shells labelled as “A. 
morrelli”, which are a closer match to A. morrelli kafuensis 
Melvill & Standen (1907), but the distinctness of this Zam-
bian taxon remains unclear until its taxonomic position can 
be confirmed.

Additional species identified in the Pleistocene assem-
blage include several juvenile specimens of Afroguppya 
rumrutiensis (Preston 1911) (Fig. 5B), a tropical East Afri-
can species with a range extending from Kenya, through 

Tanzania, Malawi, Zambia, Zimbabwe, and Mozambique 
(de Winter & van Bruggen 1992; Herbert & Kilburn 2004), 
although the conspecificity of specimens collected across 
this large area requires confirmation. Van Bruggen (1988) 
noted that this species has been recorded primarily in East 
Africa, but he acknowledged the possibility of it being 
found further west in central Africa. It has been recorded 
living in Zambia at only a single locality, the Chowo forest 
on the eastern border with Malawi (van Bruggen 1988), 
so the Pleistocene record from the Palaeolake Kafue site 
appears to be the westernmost record of this species yet 
reported.  Although the fossil specimens are all juvenile or 
broken shells, the distinctive microsculpture characteristic 
of A. rumrutiensis can clearly be seen on the upper whorls 
(Fig. 5C). In South Africa this species has been recorded in 
leaf litter, under stones, and amongst vegetation in a range 
of habitats including forest and thicket, and it is evidently 
tolerant of somewhat drier conditions (Herbert & Kilburn 
2004).

A single shell identified as Vertigo sp. (Fig. 5G) is poten-
tially significant, although the nature of the sediments mean 
that the shell’s mouth cannot be cleared to allow identifi-
cation to species level. It is possible that it is V. antivertigo, 
which has been reported as an enigmatic “subfossil” in 
South Africa and Namibia (Herbert 2010) and could there-
fore be the same species identified to genus level by Davies 
(in Simms & Davies 2000). However, it is also possible 
that it represents V. congoensis garambae Adam, 1954 or V. 
bisulcata ( Jickeli 1873). The environmental implications of 
this specimen therefore remains unclear. Two specimens 
of Helicarion cf. issangoensis Thiele, 1911 were also identi-
fied from the Site 19 Palaeolake Kafue (Fig. 5F). The type 
locality “Issango Ferry” refers to the ferry that crossed the 
Semiliki (formerly Issango) River during the latter part of 
the expedition to the African interior undertaken by Franz 
Stuhlmann in 1891 (Thiele 1911). This species was not 
recorded in the checklist of land-snail species compiled by 
van Bruggen (1988). The only other record of a species from 
the genus in Zambia was Helicarion nyassanus var. excellens 
(Melvill & Standen 1907), but this has not been recorded 
since the early 20th century. It is possible that these taxa are 
conspecific, but a revision of southern African Helicarion is 
beyond the scope of this paper. Several specimens of Cecil-
ioides sp. were also recovered. Members of this burrowing 
genus are routinely excluded from Pleistocene palaeoenvi-
ronmental reconstructions (cf. Evans 1972) because their 
burrowing habit makes them a rare example of a non-ma-
rine mollusc that could be invasive to an archaeological or 
geological context. These shells probably entered the fossil 
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record via the numerous root holes and fissures evident in 
the sediments, but whether they are contemporaneous with 
the other material is unclear.  Van Bruggen (1988) listed C. 

gokweanus (O. Boettger 1870) as the only species recorded 
from Zambia but also noted that the Afrotropical Cecilioides 
are poorly known.

Figure 5. A–C, Afroguppya rumrutiensis (Preston, 1911): (A) NHMUK 20210195, Mount Kinangop, Abedare Range, Kenya; (B) Palae-
olake Kafue fossil specimen PK.S19.26; (C) comparison of shell microsculpture on apical whorls. D–F, Helicarion issangoensis Thiele, 
1911: (D) NHMUK 1937.12.30.1420; (E) syntype, ZMB/Moll-109970; (F) Palaeolake Kafue fossil specimen PK.S19.7. G, Vertigo sp. 
Palaeolake Kafue fossil specimen.
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Palaeoenvironmental implications

Despite the small size and low species diversity of the mol-
luscan fauna derived from the Palaeolake Kafue Site 19 sedi-
ments, some general inferences about the local environment 
can be made. It is difficult to characterise the vegetation 
precisely, although the Helicarion is a potential indicator of 
shade/tree cover. The Vertigo specimen (Fig. 5G) could be 
associated with woodland (e.g. V. bisulcata ( Jickeli 1873); 
see Tattersfield et al. 2024) or, if an identification as Vertigo 
antivertigo can be confirmed, rather wetter environments. 
However, the assemblage provides a general impression of 
a vegetated environment proximal to a large body of water 
and is wholly in keeping with the interpretation of the sedi-
ments representing a lake margin (Simms & Davies 2000). 
Two freshwater taxa were identified, although the specimens 
were fragmentary juvenile shells that could not be identified 
with confidence to species level; five specimens represented 
Planorbidae and three represented Lymnaeidae. The most 
common shells represented were Succineidae, with over 40 
countable specimens recovered; these were again mostly 
juvenile shells that could not be identified to species level. 
In northern Europe, this family is strongly associated with 
marshy habitats close to bodies of water. However, this is 
not the case in sub-Saharan Africa,  where succineids can be 
found in places that are (at least seasonally) remarkably dry, 
such as grasslands on the southern Serengeti (Tattersfield 
et al. 2024).  Pickford (1995) considered African Succinei-
dae to be characteristic of “seasonally waterlogged ground, 
even in semi-arid to arid country”. Nevertheless, given the 
proximity of Site 19 to Palaeolake Kafue, it seems clear 
that waterlogged conditions were at least seasonally avail-
able. The most common terrestrial species represented was 
Afroguppya rumrutiensis (Preston 1912), with 26 countable 
specimens identified. This species has a generally east Afri-
can distribution, with records from South Africa (KwaZulu 
Natal), Zimbabwe, Malawi, Tanzania, and Kenya (van Brug-
gen 1988; de Winter & van Bruggen 1992), although van 
Bruggen (1988) noted the possibility that it might occur 
further west. The record from this assemblage represents 
the first Pleistocene record of the species in Zambia. This 
species was also recorded in relatively low numbers at the 
Late Pleistocene cave site of Panga ya Saidi, Kenya, where 
much richer faunas have been recovered from a sequence 
spanning a period of ~80,000 years (Rowson et al. 2024). It 
says much about current knowledge of African non-marine 
Mollusca that even a comparatively rich sequence like Panga 
ya Saidi was difficult to interpret due to the limited knowl-
edge of the habitat preferences of extant species (Rowson et 
al. 2024).

Discussion
The South-Central African region’s current ecology, reflec-
tive of its topography, is diverse. Zambia contains tropical 
deciduous woodlands across its high central plateau, which 
grade to dryland savannah on the margins of the Kalahari 
basin. Several major river systems (e.g. Kafue and Zambezi 
rivers; Fig. 1) and lakes (Bangweulu, Mweru, and Tangan-
yika; Fig. 1) are present in Zambia, and large wetlands occur 
seasonally in much of the north of the country. Today the 
Twin Rivers Kopje overlooks the Kafue River floodplain 
to the south-east and the Lusaka dolomite plateau to the 
north-west, giving rise to a mixed grassland–woodland hab-
itat typical of these ecozones, but during the Middle Pleis-
tocene it would have overlooked a vast lake (Clark & Brown 
2001; Barham et al. 2000).

The Zambian non-marine molluscan fauna is poorly 
known. The checklist compiled by van Bruggen (1988) 
included 56 terrestrial taxa; of these, 25 were reported for 
the first time, and most of these new records were from the 
Chowo Forest, an area on the Zambia–Malawi border that 
had recently been subject of an intensive survey. Few other 
areas of Zambia have been similarly investigated for terres-
trial molluscs, and those that have are usually on the bor-
ders with neighbouring countries where surveys have been 
carried out (e.g. Smith 1893; Muratov 2010). Some of the 
localities included by Smith (1893) are now in eastern Zam-
bia, including the western part of the Nyika Plateau, hence 
the inclusion by van Bruggen (1988) of some of the taxa 
recorded in his checklist of the Zambian terrestrial fauna. 
This collection bias is likely to be the reason why many 
widely distributed families such as Maizaniidae, Veronicel-
lidae, and Ariophantidae are not represented in published 
checklists for Zambia. It is notable that Helicarion (Gymnar-
ion) issangoensis, recorded at Palaeolake Kafue Site 19, is a 
member of the last-mentioned group, and this represents its 
first record in Zambia.

Molluscan assemblages have also only rarely been re-
ported from archaeological sites in Zambia. Apart from the 
sequences associated with Palaeolake Kafue, only one gas-
tropod species was reported from the Twin Rivers archaeo-
logical site (G block; Barham 2000), whilst in the Luangwa 
Valley only a brief mention of the recovery of land-snail 
arte facts amongst other organic material was reported from 
late Holocene deposits (Fletcher et al. 2022). At the site of 
Mumbwa Caves in central Zambia, mollusc fragments were 
reported with human remains (Dart & Del Grande 1931) 
and from early Holocene deposits, but these were not de-
scribed in detail (Barham 2000). A more detailed account of 
the Mollusca preserved at the mid-Holocene site of Gwisho 
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Hot Springs was provided by Fagan and van Noten (1971), 
which identified several taxa to species level (e.g. Achatina 
schinziana Mousson, 1888, Aspatharia sinuata (E. von Mar-
tens 1883), Burtoa nilotica (L. Pfeiffer 1861), Lanistes ellipti-
cus E. von Martens 1866) as well as fragments representing 
the unionid genus Cafferia C.T. Simpson 1990; however, the 
discussion was focused on their use as food and decoration 
rather than their palaeoecological potential. Similarly, at the 
Later Stone Age archaeological sites of Kalemba, Thandwe, 
and Makwe, Achatina shells were discussed with reference 
to beads and decoration, but not in terms of any paleoenvi-
ronmental implications (Phillipson 1976).

In general terms, climate oscillations across Africa during 
the Pleistocene are less well understood than those of middle 
to high latitudes in the northern hemisphere, where glacial 
and interglacial phases dominate the record (Maslin et al. 
2014). In Africa, regional arid-humid fluctuations occurred 
as a result of a complex combination of environmental fac-
tors, such as ice-sheet volume in the northern hemisphere, 
global sea-surface temperatures, precipitation volume and 
patterns, and trade winds (Demenocal et al. 1993; Weij et 
al. 2024). These fluctuations happened asynchronously 
across different regions (Blome et al. 2012) and would have 
resulted in expansion, contraction, and alteration of habitats 
dependent on locality. In Zambia, evidence for phases of 
lake expansion and contraction in the latter part of the Mid-
dle Pleistocene for Palaeolake Kafue has been previously 
reported (Simms & Davies 2000).

The taxa identified here from recent studies of Pleistocene 
sediments associated with Palaeolake Kafue show evidence 
of varied climatic conditions, including wetter conditions 
than the present prevailing climate. More catholic terrestrial 
taxa, such as Achatina sp. and Afroguppya rumrutiensis, were 
found alongside taxa that potentially indicate wetter envi-
ronments, such as Vertigo sp. and Succinea sp., and obligate 
freshwater taxa such as Planorbis sp. These findings, whilst 
not currently providing much insight into changes in the 
local climate and environment through time, nevertheless 
represent an important datapoint for future regional studies 
of the Zambian Pleistocene malacofauna.

Conclusions
Zambia lies at a central crossroads between major biogeo-
graphical provinces in central southern Africa and its extant 
and fossil molluscan faunas are potentially critical to under-
standing changing distributions of species in response to 
climate change during at least the last half million years. The 
Pleistocene non-marine molluscan assemblage extracted 

from sediments preserved at Palaeolake Kafue in southern 
Zambia included freshwater taxa (Lymnaeidae and Pla-
norbidae), species indicative of vegetation at the lake-mar-
gin (Succineidae), and terrestrial species, some of which 
represent the first records in the Zambian Pleistocene 
record (Afroguppya rumrutiensis and Helicarion issangoen-
sis). Although the assemblage is not large enough to make 
significant claims about past climatic and environmental 
conditions, it represents an important record for continued 
research in this area. This study also provides the first record 
of Helicarion issangoensis from Zambia and highlights the 
need for detailed studies of both Recent faunas (through 
ecological surveys and examination of museum collec-
tions) and the Pleistocene fossil record in under-researched 
regions such as South-Central Africa.
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