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Abstract
A mustard-gold-colored talc bead was recovered during the 2014 excavation campaign carried out in Lumbu (Mbanza Kongo, 
Angola) together with the nineteenth-century glass trade beads imported from Bohemia and Venice. Results from this multi-
analytical and minimally invasive study suggest that this bead may have been brought to the kingdom’s capital by means of an 
established intra-kingdom trade network or as an offering intended for the king or a member of the nobility. However, it was 
undoubtedly manufactured within the Kongo kingdom using talc sources known by the local population. As such, this talc 
bead constitutes the first evidence of local production of personal adornment objects in the Kongo kingdom and one of the 
first examples of craft specialization for personal adornment purposes in central and southern Africa since pre-historic times.
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Introduction

Considered to be one of the hallmarks of modern humanity, 
the use of personal adornments has been widespread since 
at least 40 ka BP (Conard 2005). In all human societies, 
personal adornments are symbolic items, used to convey an 

individual’s beliefs, gender, personal preferences, affiliation 
or kinship, and social-economic status (White and Beaudry 
2009; Mattson 2021). The symbolism associated with the 
use of such objects may be recognized only by the user and 
by the group or community members to which the owner 
belongs and is important in the reconstruction of individual, 

 *	 Mafalda Costa 
	 mcosta@uevora.pt

	 Pedro Barrulas 
	 pbarrulas@uevora.pt

	 Maria da Conceição Lopes 
	 conlopes@ci.uc.pt

	 João Barreira 
	 joaombarreira@gmail.com

	 Maria da Piedade de Jesus 
	 piedadejesus65@gmail.com

	 Sónia da Silva Domingos 
	 tasonia2000@yahoo.fr

	 Peter Vandenabeele 
	 peter.vandenabeele@ugent.be

	 José Mirão 
	 jmirao@uevora.pt

1	 HERCULES Laboratory, University of Évora, Palácio Do 
Vimioso, Largo Marquês de Marialva 8, 7000‑554 Évora, 
Portugal

2	 Archaeometry Research Group, Department of Archaeology, 
Ghent University, Sint‑Pietersnieuwstraat 35, B‑9000 Ghent, 
Belgium

3	 Research Center in Archaeology, Arts and Heritage 
Sciences, University of Coimbra, Palácio de Sub‑Ripas, 
3000‑395 Coimbra, Portugal

4	 Department of History, Archaeology and Arts, Faculty 
of Arts and Humanities, University of Coimbra, Largo da 
Porta Férrea, 3004‑530 Coimbra, Portugal

5	 Instituto Nacional Do Património Cultural (INPC), Rua 
Major Kanhangulo 77/79, CP1267 Luanda, Angola

6	 Centro Nacional de Investigação Científica (CNIC), Avenida 
Ho Chin Min 201, CP34 Mainanda, Luanda, , Angola

7	 Raman Spectroscopy Research Group, Department 
of Chemistry, Ghent University, S‑12, Krijgslaan 281, 
B‑9000 Ghent, Belgium

8	 Department of Geosciences, School of Science 
and Technology, University of Évora, Colégio Luís António 
Verney, R. Romão Ramalho, 59, 7000‑671 Évora, Portugal

/ Published online: 7 February 2023

Archaeological and Anthropological Sciences (2023) 15:22

http://crossmark.crossref.org/dialog/?doi=10.1007/s12520-023-01723-6&domain=pdf


1 3

regional, and national cultural and social identity (White and 
Beaudry 2009).

Pre-historic personal adornments were generally made 
of bone, teeth, stone, carved ivory, and perforated and/or 
decorated shells. Early evidences for the use of personal 
adornments were found in the Near East and North and sub-
Saharan Africa, dating to around 82 ka BP (D’Errico et al. 
2009). In all three regions, perforated marine shells from 
different species were found along with evidences pointing 
towards a conscious collection, transport, and modification 
of these objects (D’Errico et al. 2009). The shells recov-
ered during the excavations carried out in the Blombos Cave 
(South Africa) exhibit, for instance, use-wear signs that are 
indicative of having been stung as beads and worn but may 
also have been painted using ochre as demonstrated by the 
presence of red pigments inside a number of shells (d’Errico 
et al. 2005; D’Errico and Vanhaeren 2009; Vanhaeren et al. 
2013; Hatton et al. 2020). However, evidences from archae-
ological sites attributed to the Aterian culture and dating 
between 130 and 40 ka BP may correspond to the earliest 
use of personal adornment objects (McBrearty and Brooks 
2000). The artifacts found in these contexts include not only 
shells, but also stone and bone pendants (McBrearty and 
Brooks 2000).

While there seems to be no evidences of the use of per-
sonal adornments between ca. 70 ka and 40 ka BP, by 40 ka 
BP, this practice had spread to all continents, excluding the 
Americas and Antarctica (D’Errico and Vanhaeren 2009; 
D’Errico et al. 2009). In Africa, ostrich eggshell beads seem 
to have taken a central role as personal adornment objects 
since their first appearance around 50 to 40 ka BP (Stewart 
et al. 2020). Found throughout Africa in Middle Stone Age 
(MSA) and Late Stone Age (LSA) contexts, recent studies 
point towards these beads having been exchanged as com-
modities, at least on a regional scale, in southern Africa 
(Stewart et al. 2020).

Testaments of the use of stone in the manufacture of per-
sonal adornment objects in sub-Saharan Africa, on the other 
hand, seem to be somewhat scarce even in modern times. 
While bored stones are widely found in southern African 
LSA archaeological sites, their use as adornment objects 
does not appear to be consensual, with interpretations rang-
ing from weights for digging sticks to “arm-rings” (despite 
no satisfactory evidence for such a use) (Lombard 2002). 
Bored stones have also been reported in Pastoral Neolithic 
sites in West Kilimanjaro dated between the 4th millennium 
BP and the first millennium (Mturi 1986).

Semi-precious stone adornment pieces found in both East 
and West Africa are generally considered to be evidences 
of trans-Saharan, European, or Indian Ocean trade (Chami 
et al. 2002; Gijanto 2011), which may have been in place as 
early as the middle of the 1st millennium BC in East Africa 
(Chami et al. 2002). However, local or regional production 

should not be excluded, as evidenced by the extraction of 
jasper intended for bead production in Niger and reported 
by Posnansky (1981). Local and regional sources may also 
account for the stone and mineral beads found in the monu-
mental cemeteries or “pillar sites” built by East Africa’s first 
herders around 5000 to 4000 cal. BP near Lake Turkana 
(Hildebrand et al. 2018; Sawchuk et al. 2019) and for the 
stone beads found in the Neolithic Njoro River Cave site 
(Wandibba 1988), both in Kenya.

Despite the fact that talc is fairly common in Africa (e.g., 
Noack et al. 1989; Schlüter 2008), its use in the manufacture 
of personal adornment objects has rarely been reported in 
African archaeological contexts. Talc-schist, steatite, soap-
stone, or other talcose rocks are considered soft stones as 
they can be easily carved, drilled, and polished (Ige and 
Swanson 2008; Baron et al. 2016; Mini et al. 2016; Nitsche 
et al. 2022). The mineral talc, a crystalline hydrated magne-
sium phyllosilicate (Mg3Si4O10(OH)2), is the softest known 
mineral with a Mohs hardness of 1 out of 10 (Deer et al. 
2013; Mini et al. 2016). Its color varies greatly from white 
to green, according to minor cation substitutions—i.e., the 
presence of Fe, Al, Ni, Mn, Cr, and Ti occupying different 
positions within the crystalline structure (Deer et al. 2013; 
Baron et al. 2016). However, while the physical and chem-
ical properties of a talc source, such as color and purity, 
depend on the geological process from which it originated, 
its hardness can ultimately be modified by heating. Accord-
ing to Kenoyer (2003), by heating talc-schist or soapstone, 
its hardness can increase from 3 to 5 on the Mohs scale. 
When heated at temperatures ≥ 800 °C, talc suffers dehy-
droxylation and enstatite phases, and cristobalite or amor-
phous silica are formed (Deer et al. 2013; Mini et al. 2016; 
Baehre et al. 2019). At high temperatures, above 1000 °C, 
protoenstatite is formed instead of enstatite, also referred 
to as orthoenstatite (Baehre et al. 2019). The formation of 
enstatite can increase the hardness of steatite to 7 on the 
Mohs scale (Bar-Yosef Mayer et al. 2004). Moreover, the 
hardness of talcose rocks may also be higher than 1 on the 
Mohs scale due to the presence of accessory mineral phases 
(Vavro et al. 2015).

Talc, possibly collected with the intention to produce 
beads, has been found in the Iron Age stone-walled site of 
Thaba ya Batswana (Johannesburg, South Africa) (Mason 
2002), while seemingly locally sourced micaceous talc-
schist appears to have been used to produce beads and pen-
dants found in the Early Iron Age Wosi site (KwaZulu-Natal, 
South Africa) (van Schalkwyk 1994). Talc (or soapstone, 
a talc-schist) was also used by the East Africa’s first herd-
ers to produce beads and pendants (Hildebrand et al. 2018; 
Sawchuk et al. 2019). Outside Africa, the use of talc in the 
manufacture of personal adornments is also mostly limited 
to pre-history. Talc seems to have been used by Neolithic 
communities of the Near East as evidenced by the talc-schist 
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ring beads found in Çatalhöyük (central Turkey) (Wright 
2012) and the talc butterfly beads found in Abu Hureyra, 
Tell Aswad, Dja’de el-Mughara, and Tell Halula (Syria) 
(Alarashi 2016). Steatite beads have also been found in a 
Chalcolithic burial cave in Israel (Bar-Yosef Mayer et al. 
2004). Disk-shaped talc beads were also found in the Arch 
Lake human burial site (eastern New Mexico, USA) dated to 
ca. 10.000 BP (Owsley et al. 2010), and talc beads and pen-
dants, as well as evidences of their manufacture, have also 
been found in several Paleolithic Aurignacian sites in France 
(White 2007; White and Normand 2015). First Nations’s 
groups also used steatite to produce beads and other objects 
since precontact times (Baron et al. 2016; Jones et al. 2018). 
Steatite objects are most commonly found in Iroquian sites 
in Eastern North America dating between the fifteenth and 
the sixteenth century (Jones et al. 2018). Talc bead produc-
tion has been reported in the Indus Valley from the 5th mil-
lennium BC to the beginning of the 2nd millennium BC, but 
this traditional industry was still in place in modern times in 
Pakistan (Vidale 1995).

This study focuses on the chemical and mineralogical 
characterization of a broken mustard-gold-colored stone 
bead uncovered during the 2014 excavation campaign car-
ried out in Lumbu (6° 15′ 55.61″ S, 14° 15′ 5.78″ E), an 
archaeological site in Mbanza Kongo (Angola), the capital 
of the Kongo kingdom. The Kongo kingdom, which at its 
height extended from northern Angola to te western Dem-
ocratic Republic of the Congo, was an independent state 
between the thirteenth and the nineteenth century A.D. 
(Thornton 2001, 2018). The Kongo kingdom was charac-
terized by a strong social stratification and a high degree of 
centralization even before the first contact with the Portu-
guese in 1483 (Thornton 2018). This contact had a signifi-
cant impact on the Kongolese society, and the Portuguese 
were responsible for the introduction of Christianity, of 
several technological developments, and of various Euro-
pean products (Radulet 1992). The existing trade network 
based on specialized indigenous products was, therefore, 
supplemented by long-distance transatlantic trade (Tsoupra 
et al. 2022). The kingdom’s capital, Mbanza Kongo, which 
appears to have been founded in the mid-fourteenth cen-
tury based on archaeological finds (Clist et al. 2015) and 
is considered to be the oldest continuously occupied large 
settlement (Mbanza in Kikongo) in West Central Africa 
(Thornton 1977, 2000, 2018), was classified as a UNESCO 
World Heritage Site in 2017 (Costa et al. 2019c). Lumbu 
is thought to have been either the king’s residence (Maret 
2002) or a large courtyard used as the court of justice, where 
the king would resolve disputes and, simultaneously, a place 
to assemble for traditional and solemn ceremonies (Domin-
gos 2013). The 3-month excavation campaign carried out 
in 2014 revealed evidence of a dry-stone building struc-
ture composed of irregularly cut blocks unevenly arranged 

causing the walls to have an irregular thickness (Clist et al. 
2015). Charcoal finds in different sectors of the site were 
dated resulting in a two-sigma calibrated age of the con-
text between 1637 and 1950 (Clist et al. 2015). The analysis 
of a stone bead, found in Lumbu along with five European 
trade beads (Costa et al. 2020), brings forth new informa-
tion regarding local production and craft specialization of 
personal adornment objects in the Kongo kingdom.

Materials and methods

Materials

During the 2014 excavation campaign under the supervi-
sion of Sónia da Silva Domingos (CNIC, Angola), Maria 
da Conceição Lopes (University of Coimbra, Portugal), and 
Christophe Mbida and Raymond Assombang (University 
of Yaoundé I, Cameroon), an assortment of beads, locally 
produced ceramic vessels, Portuguese pottery, and clay pipe 
fragments were found in Lumbu. From the 53 beads found 
in Lumbu, almost all were glass beads (Costa et al. 2020). 
The exception, a broken mustard-gold-colored bead clas-
sified as type 44 (Fig. 1), appeared to be made of a softer 
material and was initially considered to be a clay bead. Type 

Fig. 1   Stereomicroscope images of the type 44 bead found in Lumbu 
(Mbanza Kongo, Angola)
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44 is a broken tubular bead with a width of 8.7 mm, a length 
of 9.0 mm, a maximum thickness of 8.9 mm, and a round 
perforation with a diameter of 5.6 mm. The unbroken edge 
is rounded which may be connected to bead-on-bead use 
wear or wear from stringing (McGloin, under review). Based 
on morphological features, the type 44 bead resembles that 
of the tubular monochrome glass-drawn beads known as Ia 
according to the glass bead classification devised by Kidd 
and Kidd (2012) and modified by Karklins (2012). This 
mustard-gold bead was found in stratigraphic unit 6 of sur-
vey H17 together with hexagonal blue glass beads (types 
26 and 28), which were found to have been imported from 
Bohemia in the nineteenth century, and with blue and green 
beads (types 30, 42 and 43; Mbida et al. 2014) produced by 
the Venetian glass industry (Costa et al. 2020).

Methods

The type 44 bead was initially examined and documented 
using a Leica M205C stereomicroscope (with a zoom range 
of 7.8 × to 160 ×) equipped with a DFC295HD photo cam-
era. It was then analyzed using a Hitachi™ S3700N scanning 
electron microscope coupled to a QUANTAX energy disper-
sive X-ray spectrometry microanalysis system equipped with 
a Bruker™ XFlash 5010 SDD EDS Detector®, a Bruker™ 
Optics SENTERRA dispersive Raman spectrometer cou-
pled with a BX51 Olympus™ microscope, a Bruker™ D8 
Discover® micro-X-ray diffraction (µ-XRD), and a CETAC 
LSX-213 G2 + laser ablation (LA) system coupled to an Agi-
lent™ 8800 Triple Quad inductively coupled plasma mass 
spectrometer (ICP-MS).

Variable pressure scanning electron microscope coupled 
with energy dispersive X-ray spectrometry (VP-SEM–EDS), 
µ-XRD, and micro-Raman spectroscopy measurement con-
ditions and processing followed previous studies (Coccato 
et al. 2017; Costa et al. 2019b, a, d, 2020, 2021). LA-ICP-
MS acquisition conditions, the isotopes analyzed, and their 
respective dwell time can be found in Costa et al. (2020) 
along with ICP-MS calibration, performance monitoring, 
and analysis post-processing procedures.

Results and discussion

Under the stereomicroscope, the broken mustard-gold-
colored bead classified as type 44 revealed a fine granular 
texture with the occasional presence of white and black or 
dark brown mineral inclusions (Fig. 1). The softness of the 
type 44 bead can be easily observed given the large num-
ber of scratches clearly visible under the stereomicroscope 
(Fig. 1). In fact, based on accidental scratching with fin-
gernails during the bead’s manipulation, its hardness is 
estimated to be about 2.5 on the Mohs scale, which could 

suggest heat treatment was employed in its production 
(Wright 2012). However, as previously mentioned, the pres-
ence of accessory mineral phases may increase the hardness 
of talcose rocks (Vavro et al. 2015).

Micro-XRD and micro-Raman spectroscopy were used 
in order to quickly access the composition of the type 44 
bead. XRD is considered, by many authors, to be the fast-
est, cheapest, and most reliable technique for the iden-
tification of crystalline phases in all types of materials, 
including metals, ceramics, and pigments (Artioli 2010). 
However, difficulties can arise when using XRD to dif-
ferentiate between minerals included in the pyrophyllite-
talc group (Zelazny et al. 2018). As seen in Fig. 2, both 
µ-XRD and micro-Raman spectroscopy indicate that the 
type 44 bead is composed almost exclusively of talc, with 
minor amounts of quartz. The Raman bands at 113, 194, 
228, 290, 361, 432, 468, 677, and 1051 cm−1 are indica-
tive of talc, with the < 250 cm−1 bands reflecting the rigid 
translation and rotation of this phyllosilicate’s TOT (tet-
rahedra-octahedra-tetrahedra) modules, while the bands 
between 250 and 650 cm−1 can be attributed to the lattice 
modes of the Mg-O bonds and tetrahedral bending, and 
the bending and stretching modes of the siloxane bands 
can explain the 677 cm−1 band, as well as those above 
1000 cm−1 (Reynard et al. 2015). The presence of a band 
at 464 cm−1 attributed to quartz (Frezzotti et al. 2012) in 

Fig. 2   Results of the μ-XRD and micro-Raman spectroscopy analy-
sis of the type 44 bead found in Lumbu (Mbanza Kongo, Angola). a 
diffractogram identifying talc (Tlc) and quartz (Qz) as main constitu-
ents. b Raman spectra with marked Raman bands that are attributable 
to talc
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only one of the Raman spectra acquired (data not shown), 
confirms the results from µ-XRD.

The fine-grained structure of the type 44 bead was once 
again observed by VP-SEM–EDS along with its occasional 
heterogeneous composition and lack of discernible folia-
tion. While magnesium silicate (talc) platy grains, occa-
sionally slightly bended or folded and with a maximum 
size of 10 µm, dominate the micro-structure of the bead 
(Fig. 3a), several mineral inclusions with sizes ranging 
from less than 5 to 30 µm can also be observed. These 
mineral inclusions are generally composed of zirconium 
(most likely zircon) and iron or iron and titanium, suggest-
ing both Fe and Fe-Ti oxides such as ilmenite are present 
(Fig. 3 b and c).

The results obtained by LA-ICP-MS can be found in 
Table 1. Trace elements and rare earth element (REE) pat-
terns, in particular, have been used to distinguish hydro-
thermal from non-hydrothermal Mg-phyllosilicates (Cai 
et al. 2019), but also do distinguish and differentiate talc 
deriving from ultramafic rocks from talc associated with 
carbonate rocks (Baron et al. 2016). Mg-phyllosilicates 
which precipitate from seawater enriched in silica maintain 
the signature of the seawater, and therefore, their REE pat-
terns are characterized by an enrichment of heavy REE when 
compared to light REE, negative Ce-anomalies and posi-
tive La-anomalies; while hydrothermal Mg-phyllosilicates 
present an inverted “U” shaped REE pattern and high-Eu 
anomalies (Cai et al. 2019). On the other hand, talc deriving 
from ultramafic rocks are enriched in metals such as Cr and 
Ni, with the latter two occurring in concentrations around 

2000 ppm, while talc associated with carbonate rocks has 
low Cr and Ni values (Baron et al. 2016).

As seen in Fig. 4, the PAAS-normalized REE pattern of 
the type 44 talc bead displays an enrichment in heavy REE, a 
strong negative Ce-anomaly (Ce/Ce* = 0.1), and a positive La-
anomaly (La/La* = 1.3–1.5). As previously mentioned, these 
characteristics are indicative of Mg-phyllosilicates which pre-
cipitated from seawater. The slightly jagged appearance of 
the medium and heavy REE seen in Fig. 4 can be either the 
combined effect of the low abundance of these elements and 
the short dwell times used during the LA-ICP-MS analysis 
(Baldwin et al. 2011) or the result of detrital input, as REE 
patterns of palustrine, alluvial, and mudflat Mg-phyllosilicates 
exhibit this feature (Cai et al. 2019). Moreover, the average 
boron value of 5.48 (± 0.79) ppm detected in the type 44 bead 
(Table 1) is consistent with the boron average concentration in 
seawater. The boron concentration in the type 44 bead, along 
with the low Cr and Ni values (< 10 ppm; Table 1), also sug-
gests a source deriving from carbonate rocks (Baron et al. 
2016). The correlation between Zr, Hf, and Th and the total 
REE concentration (Fig. 5) confirms the occurrence of a small 
detrital contribution, likely below 2% given the similarities 
of the REE patterns of the type 44 bead and that of seawater 
(Cai et al. 2019).

Insights into the possible provenance of the type 44 
bead raw material

Mbanza Kongo lies on the geological unit known as the 
Schisto-Calcaire sub-group. Dated to ca. 575 to 550 Ma 

Fig. 3   a VP-SEM image show-
ing the heterogeneous granular 
nature of the type 44 bead. VP-
SEM image (b) and respective 
point measurement (c) of an 
ilmenite inclusion
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(post-Marinoan, Neoproterozoic) (Cailteux et al. 2015), 
this sub-group consists of limestones, dolostones, siltstones, 
and shales with rare intercalations of sandstones, cherts, and 
evaporites (Cailteux et al. 2015; Affaton et al. 2016). The 
Schisto-Calcaire sub-group also contains two types of talc 
deposits: (1) talc occurring as oolites (and possibly minor 
veins) in centimeter-thick silica-rich layers within dolo-
mite, the most important of which is the so-called “Pseudo-
Oolithe de Kisantu”, and (2) an authigenic hydrothermal talc 

Table 1   Chemical analyses 
of major and minor elements 
(oxides wt.%) and trace 
elements (ppm) obtained by 
LA-ICP-MS in the 3 distinct 
locations analyzed

Type 44

01 02 03

wt.%
Na2O 0.16 0.16 0.16
MgO 37.11 38.19 38.68
Al2O3 1.38 1.26 1.08
SiO2 60.64 59.87 59.54
K2O 0.28 0.27 0.29
FeO 0.27 0.16 0.15
ppm
B 6.09 5.76 4.58
P 75.02 48.72 46.71
Ca 203.86 222.08 231.11
Sc 3.07 2.89 2.50
Ti 546.21 238.48 215.36
V 38.97 33.93 27.81
Cr 7.16 6.88 5.52
Mn 24.37 12.69 10.91
Co 0.56 0.38 0.29
Ni 3.00 3.41 2.75
Cu 4.65 3.36 4.77
Zn 21.53 19.02 23.01
As 1.61  < D.L  < D.L
Rb 13.02 12.55 12.28
Sr 1.09 1.01 1.04
Y 18.33 18.72 8.20
Zr 6.34 6.59 2.65
Nb 1.50 1.23 0.46
Ag 0.05 0.06 0.07
Sn 0.65 0.57 0.50
Sb 0.12  < D.L  < D.L
Cs 0.48 0.46 0.35
Ba 7.37 7.61 3.27
La 5.21 3.76 2.22
Ce 1.33 0.95 0.64
Pr 1.87 1.29 0.84
Nd 9.49 6.77 4.69
Sm 2.39 1.76 0.99
Eu 0.61 0.45 0.25
Gd 3.22 2.68 1.46
Tb 0.48 0.37 0.20
Dy 3.29 2.54 1.30
Ho 0.72 0.60 0.34
Er 2.29 1.87 0.91
Tm 0.28 0.25 0.12
Yb 1.79 1.69 0.92
Lu 0.30 0.26 0.12
Hf 0.19 0.15 0.08
Ta 0.12 0.08 0.04
Au 0.10  < D.L  < D.L
Pb 6.79 6.93 14.53

Table 1   (continued) Type 44

01 02 03

Bi 0.03 0.02 0.03
Th 1.52 0.69 0.37
U 0.49 0.45 0.24

Fig. 4   PAAS-normalized REE pattern of the three measurements 
performed on the type 44 bead found in Lumbu (Mbanza Kongo, 
Angola). Significant Ce anomaly should be noted

Fig. 5   Th-, Hf-, and Zr-ΣREE concentrations of the three measure-
ments performed on the type 44 bead found in Lumbu (Mbanza 
Kongo, Angola). The positive correlation between the total REE con-
centration and that of Th, Hf, and Zr should be noted
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associated with Cu and Pb–Zn mineralization (Noack et al. 
1989). The lithologies present within the “Pseudo-Oolithe 
de Kisantu” geological sequence are indicative of sedimen-
tation in shallow marine and lagoonal environments (Noack 
et al. 1989; Cailteux et al. 2015). However, the oolitic talc 
appears to have been formed by a diagenetic low-tempera-
ture process that allowed the recrystallization of Mg-clays 
(Noack et al. 1989).

The low Cr and Ni values (< 10 ppm) of the type 44 
bead exclude the authigenic hydrothermal talc associated 
with Cu and Pb–Zn mineralization of the Schisto-Calcaire 
sub-group as a possible source of the raw material used in 
the production of this bead, as well as the ultramafic hosted 
talc schist deposits located within the Schist Belt of Nigeria 
(Noack et al. 1989; Ige and Swanson 2008; Olobaniyi and 
Mücke 2011). On the other hand, the REE patterns (Fig. 4) 
and the average boron concentration of the type 44 bead, 
which are consistent with seawater, may suggest the for-
mation of Mg-phyllosilicates in the shallow marine envi-
ronments that are thought to have originated the “Pseudo-
Oolithe de Kisantu” sequence. However, it must be pointed 
out that the Noack et al. reports that the talc spheroids of the 
“Pseudo- Oolithe de Kisantu” have very low aluminum and 
iron contents (Al2O3 and FeO < 0.05%), much lower than 
the values determined for the type 44 bead and reported in 
Table 1. A previous study by Guenot, on the other hand, 
reporting the chemical and mineralogical characterization 
of a mixed layer talc-saponite from the Bangu unit, which 
includes the “Pseudo-Oolithe de Kisantu,” presents much 
higher aluminum values (Guenot 1970). It is therefore clear 
that further field studies are needed to better characterize the 
diagenetic talcose sources of the Schisto-Calcaire sub-group.

Facies corresponding to the Bangu unit can be found in 
the Democratic Republic of the Congo, in the vicinity of the 
Congo River near Luozi, but also near Inkisi and Kisantu 
and in the southeast near the border with Angola (Cailteux 
et al. 2015). While the Schisto-Calcaire sub-group domi-
nates a large section of northern Angola, including the area 
surrounding Mbanza Kongo, the units in this region have not 
yet been differentiated (Cailteux et al. 2015) making it dif-
ficult to identify outcrops that could have been used as raw 
materials in the production of the type 44 bead recovered in 
Lumbu. The identification of a manganoan ilmenite (Figure 
S1—supplementary information), a mineral used as an indi-
cator for potential diamond-bearing kimberlites (Kaminsky 
and Belousova 2009), may limit the production location to 
regions in which kimberlite dykes cut the rocks from the 
Schisto-Calcaire sub-group, as in the Bas-Congo Kimpangu 
Kimberlite Field (de Wit and Jelsma 2015). However, given 
the uniqueness of this find in approximately thirty iron and 
iron–titanium oxides analyzed by VP-SEM–EDS, the use of 
other talc sources appears to be more credible. Moreover, 
the recent study of pottery produced in the Kongo kingdom 

(Tsoupra et al. 2022) suggests that talc sources were well-
known and exploited by locals even before the first con-
tact with Portuguese merchants in 1483. In fact, this study 
showed that talc-rich pottery seems to have been locally 
produced in the provinces of Nsundi, Mbata, and Mpemba, 
the latter being home to the kingdom’s capital (Tsoupra 
et al. 2022). It is also important to highlight that prestigious 
objects manufactured from talcose rocks have additionally 
been found in other African contexts that are contemporary 
of the Kongo kingdom, such as the tripod cooking pots of 
the Rasikajy (Madagascar) produced by specialized crafts-
man using regional sources (Nitsche et al. 2022); the soap-
stone statues of Esie (southwestern Nigeria), likely carved 
from local ultramafic rocks (Ige and Swanson 2008); and 
the soapstone birds and decorated bowls of Great Zimbabwe 
(southeaster Zimbabwe) found in the vicinity of evidences of 
local stone-working (Chirikure and Pikirayi 2008).

Conclusions

The talc bead studied appears to be the first evidence of 
local production of personal adornment objects in the Kongo 
kingdom and one of the first examples of craft specialization 
for personal adornment purposes in central and southern 
Africa since pre-historic times.

This bead, recovered during the 2014 excavation campaign 
carried out in Lumbu (Mbanza Kongo, Angola) and found 
together with imported glass trade beads, was analyzed using 
a multi-analytical minimally invasive methodology, including 
stereomicroscopy, micro-X-ray diffraction (µ-XRD), micro-
Raman spectroscopy, variable pressure scanning electron 
microscope coupled with energy dispersive X-ray spectrom-
etry (VP-SEM–EDS), and laser ablation inductively coupled 
plasma mass spectrometry (LA-ICP-MS). Results indicate 
that this bead was manufactured within the Kongo kingdom 
using talc sources known by the local population. A heat 
treatment may have been applied to increase the hardness of 
the bead, but the possibility of an increased hardness due to 
the presence of accessory mineral phases in the raw material 
source cannot be excluded. Given the presence of talc-rich 
outcrops throughout the Kongo kingdom, it is not possible to 
unequivocally determine if this mustard-gold-colored bead 
was brought to the kingdom’s capital by means of an estab-
lished intra-kingdom trade network or as an offering intended 
for the king or a member of the nobility. The resemblance 
between this mustard-gold bead and the tubular monochrome 
glass-drawn beads produced in Europe and introduced to the 
Kongo kingdom via the oceanic trade routes since the end 
of the sixteenth century A.D. should be noted. This suggests 
that while the knowledge of glass-making was not present in 
the kingdom, the use of similar adornment objects was incor-
porated into the fashion practices by the local population.
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