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1  Introduction

Since 2009, a joint research project by Goethe University in Frankfurt/Main, Germany, 
and the National Commission for Museums and Monuments (NCMM) in Abuja, Nigeria, 
has been investigating aspects of the Nigerian Nok Culture surrounding the well-known 
terracotta figures in the first millennium BCE. Having conducted initial surveys and 
test excavations since 2005, the Frankfurt project has a focus on chronology, settlement 
structures, and regional distribution.� This volume presents the first comprehensive 
research study of Nok Culture pottery and proposes a chronology for the Nok Culture. 
This research study was undertaken as a doctoral dissertation project which started in 
2009. The dissertation was submitted to Goethe University in Frankfurt/Main, Germany, in 
April 20�5 and successfully defended in July 20�5. The information and results presented 
here thus reflect results and state of knowledge at that time. Since then, the Frankfurt Nok 
project has been ongoing and new excavations and analyses have added more information 
and new radiocarbon dates, which are to be published separately (e.g. Franke 20�6 for a 
recent summary on the chronology of the Nok Culture).

The Nok Culture features prominently in West African prehistory, not least because of its 
masterful terracotta sculptures, which represent the earliest sophisticated figural sculptures 
in sub-Saharan Africa. The Nok Culture is also known, however, for its iron metallurgy, 
which is among the earliest securely dated evidence for ironworking in Africa (see e.g. 
Killick 2004; Alpern 2005; Pringle 2009; Clist 20�2, Eggert 20�4). In the �960s, the Nok 
Culture was thought to have lasted from 500 BCE to 200 CE (Fagg �962: 445). More recently, 
a beginning in the early first millennium BCE (Boullier et al. 2002/2003: 27) and possibly 
a later end in the mid-first millennium CE (Jemkur �992: 70) have been suggested. 

Before the Frankfurt project, Nok research focussed primarily on the aforementioned 
terracotta figures and ironworking. No detailed analysis of Nok pottery had been conducted, 
nor had a chronological sequence for the Nok Culture been securely established. A main 
focus of the Frankfurt project, therefore, has been on chronology, complementing the current 
knowledge of the Nok Culture’s duration using modern absolute datings2 on charred plant 
remains from secure excavation contexts and developing a phased chronological sequence 
based on excavated pottery material.3 To obtain suitable organic material for radiocarbon 
datings and sufficient pottery material for chronological analysis, the Frankfurt project 
conducted a large number of excavations. A total of 79 sites were tested or excavated 
from 2005 to 20�3 (Appendix �). For more than 80% of the sites, absolute dates (mostly 
radiocarbon datings) were obtained. Since most sites lack both distinctive stratigraphic 
layers and features, such dates are an essential prerequisite for establishing chronological 
phases.

� The research project will be referred to as the “Frankfurt project” throughout this text.
2 The term “absolute dating” is used for chronometric dating techniques which give results in years before 

present such as the radiocarbon and luminescence method. Most methods contain a standard deviation 
but – in contrast to relative dating methods which give only relative age estimates such as older or 
younger – they can be directly linked to or converted into calendrical systems.

3 In this study, the term “pottery” describes fired ceramic vessels and their remains. Although these are 
also considered terracotta (Rice �987: 5) in the sense of wares fired at temperatures of 900°C or less, the 
term “terracotta” is here used for the ceramic sculptures of the Nok Culture.
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Pottery, generally among the most frequent and important archaeological find categories, 
can help answer a variety of different research questions. One primary use has always been 
as a chronological indicator. In this study, pottery analysis will be combined with absolute 
dates to establish a chronology for the Nok Culture. Almost 50 excavated sites containing 
decorated potsherds are included in the pottery analysis, which concentrates on decoration 
and form attributes, as these have proven to be the most important chronological indicators. 
Not all included sites belong to the Nok Culture period, but the broader perspective 
provides useful information for distinguishing between Nok and other pottery traditions. In 
addition, defining phases in the development of Nok pottery helps understand the origins 
and disappearance of this unique culture. These phases also help to subdivide the middle 
centuries of the first millennium BCE, in which a plateau in the radiocarbon calibration 
curve prevents the conversion of radiocarbon dates of ca. 2400 to 2500 BP into calendar 
years more precise than 800-400 BCE. Differences in pottery styles may allow a subdivision 
of this 400-year period, possibly narrowing down the time in which iron metallurgy first 
appears. A Nok pottery sequence also makes possible the classification of sites that do not 
contain terracotta figures. So far, terracotta fragments have been the only diagnostic finds 
to attribute a site to the Nok Culture. Pottery occurs more frequently in archaeological 
excavations and can, even without an absolute date, provide an age estimate. 

After a short introduction into the research history prior to the Frankfurt project, both 
in general and on pottery in particular (Chapter 2), this study discusses the geographical 
extension of the Nok Culture, neighbouring terracotta traditions, and the natural 
environment (Chapter 3). The research goals and history of the Frankfurt project follow, 
together with information about the key study area, the sites, and the excavation methods 
used (Chapter 4). 

Since chronological considerations form the major subject of this dissertation, absolute 
dates are an essential subject. Chapter 5, therefore, summarises and discusses the 20th 
century radiocarbon and luminescence datings and age determinations for the Nok Culture 
(see also Appendix 2). The Frankfurt project has – until 20�4 – obtained �74 radiocarbon 
dates and 27 luminescence dates (Appendix 3). An analysis and discussion of these dates, 
together with a model based on the calibrated density probabilities of the radiocarbon 
dates, are presented in Chapter 6. This model suggests three chronological phases (Early, 
Middle, Late Nok). 

The centrepiece of this study is the analysis of pottery excavated by the Frankfurt 
project (Chapter 7). First, data preparation and selection, the structure of the recording 
system, and the recorded attributes are explained.4 Then, a general quantitative analysis, 
based on all collected data, is presented. Not all attributes provide chronologically relevant 
information; most important in this respect are form and decoration attributes. The analysis 
of these attributes, using contingency tables and multivariate statistical methods, forms 
a large part of this chapter, and the results are interpreted with regard to chronological 
relevance. As a consequence of the pottery analysis, Nok Culture pottery is then classified 
into several pottery groups showing – to some extent – a chronological development. 
Spatial analysis, based on the find coordinates measured during excavation, can visualise 

4 In this study, the term “attribute” is used to describe the physical traits of potsherds, e.g. decoration 
technique, motif, form, temper, and colour. The recording system is based on such attributes, and they 
form the basis for classification and quantitative analysis.
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distribution patterns which emerge when various pottery groups are distinguished in 
two- and three-dimensional space; the potential of such analysis for the interpretation 
of occupation activities at a given site – illustrated by three examples (Daji Gwana, Ido, 
Pangwari) – concludes Chapter 7.

Combining the chronological information gained from absolute dates and pottery 
analysis – and also considering excavation and context information, such as presence or 
absence of terracotta figures and evidence of ironworking – a chronological model of the 
Nok Culture is developed in Chapter 8, integrating the results of early Nok Culture research 
discussed in Chapters 2 and 5. Taking all pieces of evidence together, this chronology of the 
Nok Culture encompasses almost �500 years – from the middle of the second millennium 
BCE to the late centuries BCE. Such an early beginning has not been suggested prior to the 
research of the Frankfurt project, since the earliest sites do not contain terracotta figures 
immediately linking them to the Nok Culture. The pottery and the continuity in site use, 
however, indicate that this period is part of the Nok Culture (Early Nok). From the early 
centuries of the first millennium BCE onwards, the number in sites increases; the first 
terracotta figures appear, the pottery shows developments, which are distinguished in four 
different pottery groups, and early evidence of ironworking is found. This period (Middle 
Nok) lasts until the end of the 5th century BCE; afterwards, the number of sites decreases 
significantly – only two pottery groups are at least partially assigned to this time period 
(Late Nok). At some point between the last centuries BCE and the early centuries CE, the 
traces of the Nok Culture (in the form of terracotta figures and typical pottery decorations) 
disappear. Instead, sites with completely different pottery inventories are found, containing 
larger quantities of find material, but no more terracotta figures. 

Having comprehensively described Nok pottery, it will then be compared to several 
pottery inventories in Nigeria and other parts of West Africa (Chapter 9). Although 
possibly earlier, contemporaneous and younger sites are present in neighbouring regions, 
no significant similarities have so far been found linking Nok pottery to these sites. Nok 
Culture pottery – in its entity – may be as unique as its terracotta figures.

The study concludes with a summary of the results achieved and an outlook for future 
research (Chapter �0). Such research will focus not only on questions of pottery and 
chronology, but also on other aspects of pottery analysis, especially with regard to the 
spatial distribution in excavated sites and its potential in site interpretation.
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2  The History of Nok Culture Research 

2.1  General Research History

When in �928 Lt.-Col. J. Dent Young brought a terracotta head, found beneath almost 8 m 
of alluvial deposits in a tin mine near the village of Nok, to a small mining museum in Jos 
on the Jos Plateau in central Nigeria (Fagg �946: 53-54), he could not know that he was 
laying the foundation for a new archaeological complex. However, it was not until �944 
that British archaeologist Bernard Fagg (�9�5-�987) became aware of stylistically similar 
finds (Fagg �956c: �083).5 Having studied archaeology in Cambridge, he took a job with 
the British colonial administration in Nigeria in �939. His first posting took him to Jos, into 
the Plateau Minesfield tin-mining region. In his time off, he started cataloguing the small 
collection of archaeological finds at the Jos museum. Then, in �944, he was informed of a 
terracotta head that had been found during tin-mining operations near Jemaa. Looking 
at it, he immediately recognised its similarity to the terracotta head found at Nok in �928 
that he had catalogued, at that time described as depicting a monkey (A. Fagg 20�4). 
More fragments were collected during a visit to the village of Nok in May �944. He first 
presented his findings in October �944 at the Royal Anthropological Institute in London 
and in two publications (Fagg �945, �946). A cultural relationship was hypothesised, but 
no age estimate given. In �947, the terracotta heads were exhibited at the British Museum 
and brought to public attention by a newspaper article (Fagg �947). There, and in another 
article a year later, Fagg used geological evidence to give a cautious age estimate (Fagg 
�948). Though it seemed astounding, he dated the complex – which also included stone 
tools, pottery, and evidence of ironworking – to the second half of the first millennium 
BCE. He named it “Nok Culture”, after the village of the first discovery (Fagg �956c: �083), 
and declared it an Early Iron Age farming society (Fagg �962).6 At the time of the first 
publications, an age of more than 2000 years was indeed a bold claim to make for the Nok 
Culture, which features the oldest figural sculptures in sub-Saharan Africa and some of the 
earliest traces of iron metallurgy in Africa (see Chapter 5 for detailed information of the 
dating of the Nok Culture in the 20th century). 

In �947 Bernard Fagg became the first Government Archaeologist and Assistant 
Surveyor of Antiquities in Nigeria; he built the first National Museum in Jos in �952; 
and by �956 he was the Director of the Nigerian Federal Department of Antiquities (A. 
Fagg 20�4). During all this time, the collection of Nok objects continued to grow, but all 
artefacts came from the alluvial deposits of the Plateau Minesfield tin-mining region and 
not from in situ excavations of occupation sites. Only a single terracotta head was found 
in a non-alluvial context. It was discovered in �95� in Katsina Ala, the only known Nok 
site south of the Benue River. The site, however, was not excavated until �963, and details 

5 Since detailed descriptions of the early research history have been published recently (A. Fagg 20�4; 
Jemkur 20�4), only a summary is given here.

6 Fagg defined the Nok Culture based on stylistic similarities of the terracotta figures. Using the term 
“culture” in such a way has been under discussion among archaeologists who expect more concrete 
material evidence indicative of common social traditions (Shaw �98�: 56). However, since the term “Nok 
Culture” has been established in archaeological research for over 60 years, it will be used in this volume 
as well (see Chapter 8 for a discussion).
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of that excavation – by Robert Soper, then archaeologist with the Nigerian Department 
of Antiquities – were never published. So Taruga (ca. 50 km southeast of Abuja) became 
the first non-alluvial Nok site to be excavated by B. Fagg and later A. Fagg7 in three field 
seasons between �960 and �968 (Fagg �968, �969; A. Fagg 20�4: 85-87). In addition to many 
fragments of terracotta figures, pottery, and stone tools, finds there included the remains 
of �3 iron-smelting furnaces (Tylecote �975). By that time, the initial dating into the first 
millennium BCE had been confirmed by several radiocarbon dates on charcoal from Nok, 
Taruga, and Katsina Ala, and the duration of the Nok Culture was generally given as 500 
BCE to 200 CE (Fagg �962: 445). Bernard Fagg, who had returned to England in �963 to 
become curator of the Pitt Rivers Museum in Oxford, published the �53 Nok terracotta 
objects he had collected over more than 30 years in his book Nok terracottas (Fagg �977). 
Angela Fagg excavated the only known non-alluvial Nok site in the Nok Valley, Samun 
Dukiya, in �969/�970 (A. Fagg �972a) and continued the work on the Nok Culture until 
she left Nigeria in �976. In �973, Nigerian archaeologist Joseph Jemkur joined her and has 
continued research on the Nok Culture until today, though most of his work occurred 
during the �970s and �980s and shifted from the Nok Valley to the area around Jemaa, 
some 50 km to the east (Jemkur �992, 20�4). A total of 56 Nok pieces were recovered there 
before �977, mostly during mining activities and not as part of archaeological excavations. 
Jemkur conducted only two rescue excavations (at Chado and Rafin Masoyi) that did 
not reveal a clear stratigraphy (Jemkur �992: 37). Further archaeological surveys in the 
early �980s also focussed on the Jemaa area, owing to the fact that no more terracotta 
fragments had been recovered from the Nok Valley since the end of the mining operations 
there (Jemkur �992: 45). An excavation at the site of Old Zankan in �984/85 added more 
Nok figure fragments to the collection, but as these fragments were in secondary use as 
burial goods, no more information about Nok sites was obtained (Jemkur �992: 45-49). 
In �999, Jemkur returned to the Nok area for a survey and discovered and mapped 34 
archaeological sites (Jemkur 20�4: 95).

Ever since the Nok terracotta figures were exhibited at the British Museum in �947, they 
have not only attracted the attention of archaeologists and art historians but that of private 
and institutional collectors as well. The quantity and quality of Nok terracotta figures 
outside of Nigeria can be seen in volumes by De Grunne (�999) and Chesi & Merzeder 
(2006) that show images of figures in private and museum collections. Especially from the 
�990s onwards, this interest has led to significant destruction of Nok sites through looting 
(Darling 2000; Hambolu 20�4), resulting in the loss of invaluable information about the 
culture that created the terracotta figures. 

More than 20 years after Fagg’s book Nok terracottas French art historian Claire Boullier 
performed a stylistic analysis on Nok terracotta figures from collections in Europe (Boullier 
200�). Although the objects she used had been removed from their archaeological context 
without proper documentation, thus allowing no conclusions about the culture that created 
them, Boullier succeeded in establishing five stylistic groups of the terracotta figures available 
to her and put them in a chronological sequence (Boullier 2009). To do so, she obtained 
radiocarbon dates from charcoal found in the hollow interior of the figures (Chapter 5). Even 
if the association of the terracotta figures with the sediment in their interior is not secured, the 
dates confirmed the first millennium BCE as the period of the Nok Culture. 

7 Angela Rackham, née Fagg, is the daughter of Bernard Fagg. Her articles are published under her maiden 
name. She will be referred to as A. Fagg throughout this volume.
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In 2005, almost 80 years after the discovery of the first Nok terracotta figure, archaeologists 
from Goethe University in Frankfurt restarted archaeological investigations into the Nok 
Culture, continuing the work of A. Fagg, B. Fagg, and J. Jemkur (Chapter 4).

2.2  Research History of Nok Pottery 

Research on the Nok Culture has generally focussed on terracotta figures and iron 
metallurgy. The pottery and stone artefacts often found in conjunction with these objects 
were rarely mentioned in publications with more than a few words. The remarks by A. 
Fagg, B. Fagg, and J. Jemkur on the pottery excavated are presented in the following. 
They constitute the only information on Nok pottery that was available before this study 
started.

In �944, when Bernard Fagg first visited Nok, he collected a complete pot with a round 
base, constricted neck and everted lip in the tin mine where several Nok terracotta fragments 
were found – in the same horizon. It was decorated with simple incisions around the neck 
(Fagg �945: 22, �946: 54). Generally, large quantities of sherds from domestic pottery were 
found with the terracotta fragments (Fagg �956a: 22�). At Taruga, potsherds exceeded 
in quantity all other artefact categories; they belonged mostly to bowls without lips or 
to globular pots with everted lips, often with a groove along the edge (Jemkur �992: 73), 
with diameters ranging from 26 to 36 cm for the bowls and from �4 to 22 cm for the pots. 
Decorations are described as including “comb-reeding, channelling, rouletting, curvilinear 
incisions, cross-hatching and impressed circles” (Fagg �969a: 48, Fig. 9). Additionally, at 
Taruga, several distinctive potsherds were excavated in connection with terracotta figures 
and iron-smelting remains; these sherds appear to be fragments of shallow dishes with a 
foot ring that are decorated on the underside and deeply scored in a criss-cross pattern on 
the inner side (Fagg �967). Fagg suggested that they could have been used as graters for 
food preparation, as some seem to contain remains of charred food (Fagg �968: 28). 

The only information available for the excavation at Katsina Ala comes from A. Fagg 
(20�4: 88), according to whom the majority of finds there were potsherds, some of them 
from obviously complete but not reconstructible pots. The analysis indicated a minimum 
of 22 pots (rim diameters between 6 and �5 cm) and �2 bowls (rim diameters between 5 
and 20 cm). The decorations included simple incisions, comb impressions, as well as cord 
and carved roulettes. A carved roulette pattern called “raised dot” found at Katsina Ala is 
also known from the Nok-Jemaa area. Another pattern resembling the imprint of netting 
or woven fabric around the body is unique to this site, but known from later ceramic 
traditions. Two potsherds are similar to the possible graters excavated in Taruga. Other 
sherds show traces of a secondary use. Two clay spindle whorl fragments were recorded 
as well.

For the site of Samun Dukiya, A. Fagg reports quantities of fragmented domestic 
pottery. Particularly notable are two nearly complete vessels: a pot and a bowl (A. Fagg 
�972a: 78, Fig. �). The bowl has an unusual elliptical shape and a raised dot carved roulette 
decoration below the rim and across its bottom. The raised dot motif is typical for Iron Age 
pottery in the Nok Valley and is still used by the local Ham tribe as a decoration pattern for 
their pottery. It is less often found in the pottery inventories from Taruga and Katsina Ala, 
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which show differences that could be regional or chronological variations. The pot has an 
incised decoration and perforated handles around the neck (A. Fagg 20�4: 89).

During excavation at Chado (Jemaa area) in �975, Jemkur recorded potsherds associated 
with the terracotta figures. They were thin-walled and fine with intricate decorations, 
different from others collected in this area; they resembled the Nok pottery from Taruga 
and Samun Dukiya (Jemkur �978: 35). Some pots have everted lips with a groove along 
the edge (Jemkur �992: 49, Fig. 4.4.�.�). Comparing his finds with the ones by A. Fagg 
from Samun Dukiya, he concludes that the pottery from the Nok and the Jemaa area is 
similar: most pottery is crude and thick; the most frequent motif is raised dot decoration 
(Jemkur �992: 59). The pedestalled bowls common at Nok and Jemaa are absent in Taruga; 
the temper of the pottery from Taruga is different from that at Nok but similar to other 
sites. All these observations are considered to be the result of regional variation (Jemkur 
�992: 73). 

A detailed pottery analysis as mentioned by Jemkur (�992: 73) to be conducted by A. 
Fagg has not been published so far. Therefore, the observed problems and differences 
(Jemkur �986: �66) cannot yet be explained. Since some radiocarbon dates for the sites of 
Taruga and Katsina Ala (Chapter 5) are much more recent than the Nok Culture period, it 
seems likely that the differences in the pottery excavated could be explained by different 
time periods (A. Fagg 20�4: 89). Though potsherds were submitted for luminescence dating 
in the �970s (Jemkur 20�4: 97) and some younger dates were obtained, it has remained 
unclear until today how the dates correspond to the differences in the pottery, as well as 
which, if any, of the excavated pottery belongs to the Nok Culture.

Based on the information provided by A. Fagg, B. Fagg, and J. Jemkur, Nok pottery was 
considered to include incisions, comb-impressions, and roulette decorations, especially 
the raised dot carved roulette pattern. The carved roulette decorations of the Nok Culture, 
then dated to the second half of the first millennium BCE, have been considered among 
the earliest such appearances in West Africa (David & Vidal �977: 44; Shaw �978: 8�; Soper 
�985: 45; Livingstone Smith 2007: �96).

The results of the study of Nok Culture pottery presented in this volume show that 
carved wooden roulette and fibre roulette decorations are attributable to later pottery 
traditions – after the end of the Nok Culture. Their occurrence at Nok sites is caused by 
a mixture of find material often experienced at sites excavated by the Frankfurt project 
(see Chapter 7.3.3 and 7.5). These new insights explain the differences already observed 
by A. Fagg and J. Jemkur; the same mixture is probably responsible for the composition 
of the pottery material excavated at Taruga, Samun Dukiya, Katsina Ala, and at the other 
sites surveyed.



9

3  The Geographical Extension of the Nok Culture and  
      its Natural Environment

3.1  Nok Culture Distribution Area

The Nok Culture distribution area has been defined based on sites where terracotta figures 
in the Nok style (Fagg �977) were found. It covers about 50,000 km2 west of the Jos Plateau 
in central Nigeria and stretches about 480 km from Kagara in the north-west to Katsina 
Ala in the south-east, and �60 km from Bwari in the west to Ankiring in the east (Fig. �). 
The exact find locations and history of discovery have been published in detail by Jemkur 
(�992) and Bitiyong (�993). An overview is given here.

The majority of terracotta finds recorded by Fagg (�977) and Jemkur (�992) come from 
around Nok and Jemaa (50 km apart from each other). Most were discovered during tin 
mining and unearthed from alluvial deposits up to �3 m thick (Fagg �959: 290). Large-scale 
commercial tin-mining activities began in the early 20th century on and to the south-west 
of the Jos Plateau (known as Plateau Minesfield) in central Nigeria and ceased in �976; 
only in the Jemaa area have small-scale mining operations continued (Jemkur �992: 33-35). 
Since the discovery of the first terracotta heads in Nok and Jemaa and Fagg’s subsequent 
definition of the Nok Culture based on their stylistic similarities, the collection of newly 
recorded sites and artefacts had continued to grow, due to an increased awareness of 
miners and the public. Though most finds came from the mining operations, some were 
also found during road construction or farming; others were found incorporated in 
shrines or as grave goods in more recent burials (Jemkur �992: 45-49; A. Fagg 20�4: 83). 
The concentration of finds in the Nok-Jemaa area is certainly a result of tin mining, because 
finds in such great depths would not have been made without the opencast mining. In 
fact, since mining operations ceased, no more terracotta objects have been found in the 
Nok Valley.8 Mining operations also helped define the eastern border of the Nok Culture 
distribution area; despite extensive opencast operations on the Jos Plateau, no Nok objects 
were found there.9 It can thus be regarded as certain that the Nok Culture distribution area 
did not extend onto the Jos Plateau.

The first find from outside the Nok-Jemaa area came from a tin mine in Wamba in �947, 
ca. 60 km to the south-east of Jemaa (Jemkur �992: 2).�0 In �95� the first Nok terracotta in 
a non-alluvial context was found in Katsina Ala south of the Benue River, some 300 km 
south-east of Nok. This find extended the Nok Culture distribution area to the south 
considerably, but until today Katsina Ala has remained the only Nok site more than �50 km 
south of Nok itself.

8 The Frankfurt project conducted surveys in the Nok area in 2005 and 2006 without finding any indication 
of Nok sites.

9 Jemkur (�986, �992) published luminescence dates for Nok terracotta figures, including one from Maitumbi 
(OX TL �87.m; see also Fagg �977, Fig. 63). This was the only Nok find recorded on the Jos Plateau. In 20�3, 
while reviewing the dates, A. Fagg corrected the location of the terracotta find to Jemaa (pers. comment A. 
Fagg �3 June 20�3; see Jemkur 20�4: 98). 

 �0 Photos of all finds mentioned here are published in Fagg �977.
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With the opening of the National Museum in Jos, public awareness grew and new 
finds were recorded, such as those from Ankiring in �954 and Kagara Hill in �955 (Jemkur 
�992: 3). Ankiring and Wamba are the easternmost find spots; Kagara is more than 200 km 
north-west of Nok and marks the farthest site in that direction. Kagara is just as isolated to 
the north-west as Katsina Ala is to the south-east, with the next closest site �50 km in the 
direction of the village of Nok. The westernmost site was added in �959, when a terracotta 
figure was found at Bwari on the Makobolo River, ca. 30 km north-east of the Nigerian 
capital Abuja and less than 50 km north of Taruga. Finds after �959 have increased the 
concentration in the Nok-Jemaa area, but since then no new sites have expanded the Nok 
Culture’s known distribution area (Jemkur �992: 4).

The Frankfurt project conducted initial surveys between 2005 and 2008 and added 30 
new Nok sites to the map, mostly in the then known core area (Fig. �, triangle). From 2009 
to 20�4 the surveys were intensified and extended to cover a larger area, so that a total of 550 
Nok sites have been added, most of them affected by looting and classified as Nok through 
the presence of terracotta fragments (Chapter 4.3). So far, the Nok Culture distribution 
area has not been expanded past the boundaries defined earlier. Most Nok sites, however, 
are concentrated within a roughly rectangular region, spanning approximately �80 km 
from Abuja in the west to Ankiring in the east and about ��0 km from Kachia in the north 
to Taruga in the south. Of course, the southernmost and northernmost parts of the Nok 
Culture distribution area have not been thoroughly surveyed for reasons such as local 
conflict or political unrest, so this concentration might be a result of the current regional 
limitation on Nok research. But it might also mean that this is indeed the main area in 
which Nok terracotta figures were produced and used for yet unknown purposes; and 
that the sites further away are locations to which figures had been removed by people 
living in the area at a later time (A. Fagg �994: 80).

Other Terracotta Traditions in Nigeria

The Nok Culture is not the only archaeological complex in Nigeria featuring terracotta 
figures (Boullier 2009; Usman 20�4; see Fig. �04 for a map of the sites mentioned). Most 
often, Nok terracotta is differentiated from that of other traditions by means of stylistic 
elements or chronological distinctions. This is the case with the terracotta figures excavated 
in �966 and �968 north-west of the Nok Culture distribution area at sites near Yelwa during 
construction of the Kainji Dam on the Niger River: RS 63/32 (Priddy �970) on the west bank 
and the Yelwa Mound (HK:68:2) and Baha Mound sites (HK:68:4) on the east bank (Hartle 
�970). All sites contain terracotta figures that are unlike those of the Nok Culture, although 
similarities were recognised by the excavators and Willett (Willett �986: 9�-92; see photos 
in Shaw �978: Fig. 50-52 and Willett �986: Fig. �8, 23, 25-26, 29, 3�). Four radiocarbon dates 
from RS 63/32 placed the site between ca. �00 AD and 700 AD.�� They were taken off charcoal 

�� In this volume, BCE and CE are used for modern calendrical dates, luminescence dates and calibrated �4C 
dates. When older references on �4C dates are cited, BC and AD are used to distinguish the early, not yet 
calibrated �4C dates from modern, calibrated ones. Before calibration, �4C years were converted into calendar 
years using �950 as base year (Shaw �968: 455). BP is used for uncalibrated �4C dates (“Before Present” with 
present = �950).
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found in association with iron objects (Shaw �969: 227; Priddy �970: 3�-32).�2 For the Baha 
Mound finds five radiocarbon dates have been published (Hartle �972), four ranging 
between 740 and 9�0 AD (�00-360 cm depth) and one at �90 BC (460-480 cm depth).�3 The 
terracotta fragments were found in conjunction with other clay objects such as pipes and 
spindle whorls (Hartle �970: �6); iron objects were found throughout (Shaw �978: 98). 
Depending on whether the terracotta figures belong to the upper or lower levels, they 
may be contemporaneous with or subsequent to the Nok Culture. In any case, iron-using 
communities had been established by the end of the first millennium BCE in this region 
as well. These communities may represent a continuation of the Nok terracotta tradition 
into the first millennium CE (Willett �973: 34), though there are no clear indications for 
contact between the various cultural groups (A. Fagg �994: 8�). The same can be said of the 
terracotta finds from Zaria (Leggett �969; Norris & Perry �972), where numerous heads 
and other fragments were found in several locations. The fragments resemble the terracotta 
figures from the Yelwa region much more closely than they resemble the Nok figures 
(Leggett �969: Fig. 6-8; Norris & Perry �972: �05). No radiocarbon date was obtained, 
but the Zaria finds are estimated to be contemporaneous with, although technically 
inferior to, the finds from the Baha Mound site in the late first millennium CE (Willett 
�986: 92). Another terracotta tradition is found even further north-west in the Katsina and 
Sokoto states of Nigeria. Referred to as “North-western Nigeria Terracotta Sculptures”, 
they appeared on the art market in the �990s, but their archaeological context remains 
unclear, since almost no research has been carried out in that region (Hambolu 2005). A 
charcoal sample from an archaeological excavation at Tsunkwui gave a radiocarbon date 
of 3337±39 BP�4 – indicating that the sculptures were likely older than the Nok Culture 
figures (Hambolu 2005). However, a subsequent �4C date of �555±38 BP�5 on charcoal from 
another excavation at Tsaunim Lamba modified this assumption (Usman 20�4: 288). The 
only other dates available come from thermoluminescence tests carried out by private 
laboratories on objects from collections outside Nigeria. They range from the middle of 
the first millennium BCE to the middle of the first millennium CE, but must be taken with 
caution (Boullier 2009: �88). 

Clay figurines also were excavated in the Lake Chad region in north-eastern Nigeria. 
The archaeological sequence at the site of Daima reaches from the 6th century BCE to 
the first half of the second millennium CE (Connah �98�: ���, �35-�36, �55, �84-�85), 
containing mostly small figurines depicting cattle. In adjacent regions to the west and 
south (Breunig et al. 2008), the Gajiganna and Walasa areas, small anthropomorphic and 
zoomorphic figurines appear as early as the second millennium BCE; their style remains 
largely unchanged well into the Common Era. Only from the Walasa area are figurines in 
a more elaborate fashion known. They date from the second half of the first millennium 
BCE (Breunig et al. 2008: 433) and are thus contemporaneous to the Nok Culture, but 
stylistically entirely unrelated.

�2 Using OxCal4.2, IntCal�3, the oldest date of �850±��5 BP converts to ��� BCE-422 CE, the youngest date 
of �250±�05 BP to 6�0-992 CE (95.4% probability).

�3 Using OxCal4.2, IntCal�3, the oldest date of 2�40±��0 BP converts to 403 BCE-72 CE, the youngest date 
of �040±��5 BP to 7�3-�222 CE (95.4% probability).

�4 Using OxCal4.2, IntCal�3, this date converts to �736-�52� BCE (95.4% probability).
�5 Using OxCal4.2, IntCal�3, this date converts to 4�8-588 CE (95.4% probability). The sample was charcoal 

from the terracotta context at a depth of 70 cm (UtC �4862). The date was commissioned by Goethe 
University on behalf of the National Commission for Museums and Monuments in Abuja, Nigeria. 
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From the late first millennium CE onwards, other traditions with figures made from 
terracotta or bronze – such as Igbo-Ukwu, Ife, and Benin – have evolved south of the Nok 
Culture distribution area (see Shaw �978 for detailed accounts of the finds from Igbo-Ukwu, 
Ife, and Benin). Of these three traditions, the Ife terracotta sculptures are stylistically most 
similar to those of the Nok Culture (Willett �967a; Willett �967b: 8�-��9, �63-�73), but 
even though it is assumed that Ife sculptures were influenced by the earlier Nok figures, a 
clear connection has not been established, mainly due to the geographical distance and the 
time gap between the two traditions (Shaw �978: �36-�38). 

Discussion

The Nok Culture area has been defined solely by the occurrence of Nok terracotta figures. 
Each find spot was added to the map to ultimately arrive at the geographical extension 
shown in Fig. �. But do such sites necessarily reflect the area in which the people that 
produced the terracotta figures lived or are they also places to which Nok sculptures were 
brought by later peoples? Especially the northern- and southernmost sites Kagara Hill and 
Katsina Ala are both far away from the next find spots; and in the case of Katsina Ala the 
terracotta figures were found in connection with much younger material (A. Fagg 20�4: 89). 
An answer would require more comprehensive information on the social and economic 
background than was available at the time Fagg defined the Nok Culture in the �940s. 
Subsequent progress in collecting more data was slow (Shaw �98�: 7�-72) and research 
had not revealed clear evidence of what usually defines a culture, using Gordon Childe’s 
definition of “culture” as a complex of associated traits such as pots, implements, burial 
rites, and house forms which co-occur and are thus the material expression of a people 
(Childe �929: v-vi). Few archaeologists today would define the Nok Culture solely on the 
basis of strong stylistic similarities in terracotta figures (Shaw �98�: 56; Breunig 2009: 343). 

Only surveys and finds can demonstrate how large the Nok Culture distribution area 
really was and whether the characteristic terracotta figures are the only common cultural 
attribute linking the area together. By describing the pottery of the Nok Culture, this study 
investigates whether the pottery is another common cultural attribute that helps define 
the Nok Culture. If so, archaeological sites without terracotta finds can be identified as 
belonging to the Nok Culture or can be distinguished from other sites with terracotta finds 
based on different pottery styles. 

Adjacent terracotta traditions – some possibly contemporaneous, some younger – may 
show stylistic similarities (Fagg �962) but no clear, established cultural relationship, 
thus helping define the borders of the Nok Culture distribution area. It has so far been 
impossible to link the Nok Culture to any clear predecessors or successors. With its 
sophisticated terracotta figures and early iron metallurgy, the Nok Culture still stands 
out as an isolated phenomenon in the first millennium BCE in West Africa (Breunig & 
Rupp 20�0: 46). Nevertheless, given that terracotta traditions to the north and north-west 
of the Nok Culture distribution area may date back to the late first millennium BCE, it 
is probable that the Nok Culture’s surroundings were significantly more complex than 
originally thought.
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3.2  Natural Environment

The central region of the Nok Culture distribution area (along with most known Nok sites) 
lies in southern Kaduna State in central Nigeria (Fig. �), north-east of Abuja, the capital of 
Nigeria, within the hilly foreland west of the Jos Plateau called Northern High Plains.

The geology and climate of the region have been described and summarised in detail 
elsewhere (Bond �956; Udo �970; MacLeod et al. �97�; Jemkur �992; Buchanan & Pugh 
�995; Beck 2008). The geology is mainly comprised of the underlying Precambrian Basement 
Complex and the Younger and Older Granites complex. The landscape is characterised by 
undulating plains with elevations between 300 and 900 m and isolated granite inselbergs. 
Several rivers ultimately drain into the Niger and Benue Rivers, with some of the smaller 
tributaries carrying water only in the rainy season between April and October. The region, 
its climate influenced by the Jos Plateau, receives more rainfall than other regions at similar 
latitudes; the average rainfall per year of between �200 and �300 mm increases with the 
elevation. Most of the rain falls in the rainy season, especially in July and August. During 
the day, temperatures average about 30°C, with temperatures higher towards the end of 
the dry season in March and April and lower during the peak rainy season. 

Concerning vegetation, the Nok region belongs to the Southern Guinea savanna zone 
as defined by Keay (�953) and lies in its northern part. The vegetation has recently been 
summarised (Neumann & Höhn 20�4; Höhn & Neumann 20�6). A mosaic of wooded 
grassland, semi-evergreen rain forest, and Isoberlinia woodland with open stands of trees 
and high grasses is typical. The appearance of the vegetation and the vegetation cover 
change dramatically from dry to rainy season. Today, the landscape is no longer untouched 
or natural, but affected by farming. The shifting cultivation system leads to a mosaic of 
fields and fallows in various stages of use or regeneration. 

Anthracological investigations conducted by the Frankfurt project on charcoal from 
excavated Nok sites have provided some information about the vegetation and the climate 
during the Nok Culture period in the first millennium BCE and shortly after (Kahlheber 
et al. 2009; Neumann & Höhn 20�4; Höhn & Neumann 20�6). Most samples come from 
woody plants of the wet savanna and are characteristic of hilltops in the Southern Guinea 
zone. Taken as a whole, the vegetation has not changed much from Nok times until today; 
the plants were likely the same although the distribution may have varied. Back then, too, 
the vegetation was not untouched but affected by land clearance (even today, this is done 
by the slash-and-burn method), farming, and wood-collecting activities. An environmental 
change may have been caused by climate fluctuations around 400 BCE leading to longer 
dry seasons and heavy rainfall in the shorter rainy seasons, causing soil erosion. This 
supposition is borne out by the geology of the region, especially in the Nok Valley, where 
terracotta figures have been found in alluvial deposits at depths of more than 8 metres 
(Bond �956).
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4  The Nok Project of Goethe University Frankfurt

This study on Nok Culture pottery and its chronology has been conducted within the 
framework of a twelve-year research programme, established in 2009 by Frankfurt’s Goethe 
University, in cooperation with the National Commission for Museums and Monuments 
(NCMM) in Abuja, the University of Jos and the Ahmadu Bello University in Zaria, all 
located in Nigeria. The project encompasses an archaeological and an archaeobotanical 
part. Establishing a chronological sequence based on pottery analysis and absolute dates 
was the central goal of the first archaeological phase from 2009 to 20��, but has been 
ongoing since.

The history of 20th century research on the Nok Culture has been described in Chapter 
2. This chapter addresses the formation and scope of the Frankfurt project as well as its key 
study area.�6 The pottery analysed in this study comes from the project’s excavations. In 
order to understand the variability in the material and its selection, it is essential to discuss 
the different excavation approaches and the sites excavated.

4.1  Research Programme

The starting point for the renewed interest in the Nok Culture were excavations conducted 
by Goethe University in the Nigerian Chad Basin in the �990s. They resulted in the 
definition of the Gajiganna Culture of the second and first millennium BCE (Breunig 2005), 
demonstrating the transition from hunter-gatherers to sedentary farming communities. 
The early first millennium BCE showed a reduction in settlement activities and a return to 
increased mobility. But around 500 BCE, new developments occurred – large, often fortified 
settlements, large-scale food storage due to a successful subsistence system, specialised 
craftsmen, and the first traces of iron metallurgy (Magnavita 2003;  Magnavita et al. 2006; 
Franke 2007; Breunig 20�0). Population growth, social changes, a productive economy, 
and metallurgy must have had a lasting impact on the society. The question arose whether 
this development in the Nigerian Chad Basin was unique or part of a supra-regional 
phenomenon. The search for parallels in other parts of Nigeria brought up the central 
Nigerian Nok Culture with its highly sophisticated terracotta figures and evidence for iron 
metallurgy dating to the mid-first millennium BCE. Could it have been a product of the 
same developments that caused the changes in the Chad Basin? Were these developments 
the trigger for the complex societies that started to appear in southern and northern Nigeria 
from the late first millennium CE onwards (Shaw �978: 98-99, �88-�89; Connah �98�: 220-
22�; Connah �987: �42-�44)? 

Initial surveys were conducted between 2005 and 2008 through the research group 
5�0 “Ecological and cultural change in West and Central Africa” funded by the Deutsche 
Forschungsgemeinschaft (DFG). More than 20 years after the last scientific excavations of 
Nok sites (Jemkur �992) it was essential to find out whether enough intact sites and material 
were left of the Nok Culture to warrant in-depth investigations. The �990s, especially, 
saw massive destruction of Nok sites in the search for terracotta figures that were dug up 

�6 Given the aim of this study, the description naturally focuses on archaeological aspects of the project. 
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illegally and sold in the international art market for high prices (Hambolu 20�4). Early 
exploration in the central Nok Culture distribution area (conducted roughly in a triangle 
between Abuja, Jemaa and Kachia; see Fig. �) began in 2005 (Rupp et al. 2005) and 2006, 
with the assistance of the NCMM and local informants.�7 Most sites were destroyed by 
looting, some so badly that no areas were left for excavation. Other sites were less affected 
and test excavations revealed intact Nok Culture layers with terracotta figures, potsherds, 
and other artefacts (see Appendix � for a list of all sites excavated by the Frankfurt project). 
Radiocarbon dates on associated plant material as well as luminescence dates on terracotta 
fragments place the sites in the first millennium BCE, some even in the first half thereof 
(see Appendix 3 for absolute dates). The following two years were even more successful: 
in 2007 the first larger excavation was conducted at a site called Ungwar Kura (Rupp et al. 
2008), spread over two hilltops south of the Nok Valley. �8 excavation units with a total 
area of approximately 400 m2 revealed not only plenty of finds – including a large quantity 
of terracotta figure fragments, pottery, an iron ring, and grinding stones – but also pit 
features, dated to the middle of the first millennium BCE using associated plant material. 
In 2008, the team happened to hear about a terracotta find discovered during grave-digging 
in a compound in the village of Utak Kamuan Garaje Kagoro east of Kafanchan. In the 
village, the team discovered further fragments protruding from the road, and immediately 
began excavating a so far unique site with several features containing numerous terracotta 
figures, all broken and incomplete (Rupp 20�0, 20�4a). Apart from the stylistic attributes 
typical of Nok terracotta, a radiocarbon date confirmed the affiliation with the Nok Culture, 
placing the site in the middle of the first millennium BCE. 

Thus, the results of the early investigations were promising. They showed evidence 
for population growth, indicated by the high density of discovered sites, and for social 
change, suggested by the iron objects and the elaborate terracotta figures as expression 
of sophisticated ritual or religious practices (Breunig 20�0: 382). It became clear that the 
potential for a detailed scientific investigation of the Nok Culture was still very high, despite 
the enormous destruction by looting; but it was equally clear that looting was ongoing 
and that, sooner rather than later, the remaining traces of the Nok Culture would have 
disappeared completely. In late 2008, the DFG agreed to fund the multidisciplinary long-
term research project “Development of complex societies in sub-Saharan Africa: the Nigerian 
Nok Culture” for a maximum of twelve years. The project was designed to investigate the 
Nok Culture in great depth with the intention of looking not only at the known terracotta 
figures but also at the Nok people and their society, which may have taken part in the 
development of the complex societies that emerged in Nigeria in the first millennium CE.�8 
As little beyond the figures and the evidence for iron metallurgy was known of the Nok 
Culture before the Frankfurt project, the project’s central goal is collecting data on the 
material culture (pottery, stone artefacts, iron objects), the subsistence economy (based 

�7 A detailed account of the early exploration and the subsequent research project is given by Breunig 
(20�4b).

�8 After almost ten years of research and a wealth of new data, the assumption of social complexity can no 
longer be maintained. No evidence for any kind of social hierarchy has been found – no larger villages with 
public buildings, no elite burials or other attributes commonly connected with stratified societies (McIntosh 
�999). It is now suggested that the Nok people lived a rural farming life in small villages, closely connected 
through a ritual belief system that incorporated the terracotta figures (Breunig & Rupp 20�6).
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on charred plant remains�9), the social organisation (craft specialisation, site structure, 
settlement patterns), ritual aspects (based on context information of terracotta finds), and 
environment (charcoal analysis, geoscientific methods). The project proposal has been 
divided into four three-year phases that concentrate on these aspects at different times.20

The project’s first phase (2009-20��) focussed on the Nok Culture’s age and chronology. 
Bernard Fagg had set the duration from 500 BCE to 200 CE (Fagg �962: 445), but more 
recent datings by Boullier suggested an earlier beginning in the early first millennium 
BCE and an end in the 3rd or 2nd century BCE (Boullier et al. 2002/2003: 27), whereas 
an even later end in the middle of the first millennium CE was put forward by Jemkur 
(�992: 70). The Frankfurt project sought to retrieve datable plant material and pottery from 
a large number of Nok sites and combine the absolute dates and the pottery phases to 
form a chronological framework for the Nok Culture (Rupp 20�0: 68). This study reports 
on the results of that analysis and presents a chronology. However, future excavations and 
pottery finds will be used to test and if necessary modify the chronology, especially when 
the research is extended to areas outside the key study area.

The project’s second phase (20�2-20�4) aimed to focus on functional and structural analyses 
of Nok sites. Sites were studied from three perspectives: structure of sites, interpretation and 
classification of sites, and patterns of occupation. The excavations conducted before the start 
of this phase were smaller, with an emphasis on retrieving chronologically relevant material. 
Mostly, no structural information was obtained, since the only visible features had been 
pits and even these pits were largely unspecific. In addition to new large-scale excavations 
at those Nok sites not or only marginally affected by looting, geophysical prospection 
methods and X-ray fluorescence analysis on soil samples were to be employed to identify 
features and/or determine their function, especially in the case of features that are thought 
to be graves but cannot be definitively categorised as such due to lack of bone preservation. 
Unfortunately, in this phase political instability and terrorist threats made fieldwork almost 
impossible. The planned large-scale excavations could thus not be conducted as intended – 
with the exception of the site of Pangwari, where an area of ca. 2700 m2 was excavated in ten 
units during two field campaigns of four weeks each (winter 20�2/20�3 and 20�3/20�4). The 
site was intensively investigated, with geophysical prospection, archaeobotanical sampling, 
almost 40 radiocarbon dates, and ongoing find analysis. Three-dimensional recording allows 
for a reconstruction of the find distribution. An analysis concentrating on features and their 
finds was completed as part of a Master thesis in July 20�4 (Schmidt 20�4). Additionally, 
small excavations were carried out at several iron-reduction sites. So far, ten such sites and 
the remains of 26 furnaces have been investigated. Since 20�3, a dissertation project has 
been concerned with the analysis of features and slag (Junius 20�6).

The political situation in Nigeria has led to a change in the design of the project’s 
third (20�5-20�7) and fourth (20�8-2020) phase. Originally, the third phase should have 
concentrated on the regional expansion of the investigations. The intention was to test the 
results achieved so far in the wider Nok Culture distribution area, with special attention 
paid to the northern and southern part with only a small amount of known Nok sites. 

�9 It had long been known that the acidic tropical soil in this region does not allow for bone preservation (Shaw 
�978: 20). This has been confirmed by our excavations which have not yielded any bone remains dating to the 
Nok Culture. Thus, no information on animal husbandry based on archaeozoological evidence is possible.

20 For detailed information on the major research topics of the programme and the four phases, see Breunig 
2009 and Breunig & Rupp 20�0.
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Conducting surveys in these areas, however, is currently impossible. The fourth phase was 
initially to be used for concluding the investigations, for publication, and for a public exhibit 
on the results of the project’s research. Instead, the exhibit was moved forward. It opened 
on 20 October 20�3 and ran until 23 March 20�4 at the Liebieghaus Skulpturensammlung in 
Frankfurt/Main. In addition to the presentation of the major terracotta figures excavated 
by the project, the archaeological methods and results were shown.2�

The focus of the third phase has changed to encompass the preparation, evaluation, 
interpretation, and publication of the data collected between 2005 and 20�3. Fieldwork 
will – if possible at all – be conducted only to answer specific questions that arose during 
data analysis. If the political situation changes, fieldwork can be resumed to a larger extent. 
Then, large-scale excavations will continue to provide data for structural and functional 
site analysis, while surveys and test excavations in the wider Nok Culture area will gather 
information on regional variations and the borders of the distribution area.

4.2  Research Area

In-depth research in a region of approximately 50,000 km2 requires concentrating 
investigations on a core area in which excavations will be conducted. The first surveys 
in 2005 took place in the Nok-Jemaa region since it was there that most terracotta figures 
had been found in the past (Fagg �977; see Fig. �). Since the end of large-scale tin-mining 
operations in �976, no further terracotta finds have been made in the Nok Valley – including 
during the project’s surveys there. Despite local informants showing several places, no site 
turned out to belong to the Nok Culture. The help of local informants is necessary because 
of the dense vegetation cover and the invisibility of pristine Nok sites from the surface (Rupp 
20�0: 68). Only at looted sites are discarded artefacts found at the surface. Further surveys 
in 2005 and 2006 in other areas revealed a larger number of Nok sites. Surveys in the area 
around the village of Janjala, north of the town of Kagarko, proved especially productive. 
Again local informants, most of whom were or still are involved in illegal digging activities, 
knew a large number of Nok sites in quite a small area. Most were severely damaged by 
massive looting, but numerous terracotta fragments and pottery were left on the surface. 
Test pits between the looting holes revealed Nok artefacts from intact cultural layers.

After excavations in the Nok area in 2007 and 2008, the team returned to Janjala in 2009 
and conducted several larger excavations, finding not only Nok artefacts but also features 
such as pits or even possible graves. Because of the abundance of sites, Janjala became the 
place where the research would concentrate. An area of approximately 300 m2 (20x�5 km, 
Fig. 2) was defined as the key study area, and a research station was built close to Janjala 
village (Breunig 20�4b: ��7). Since then, excavations have been mostly concentrated in the 
key study area, while surveys have continued in the wider region as well.

The material for the pottery analysis comes mainly from the key study area, with a few 
exceptions of excavations to the north and east of the key study area (see Fig. 9 for a map of 
all sites included in the pottery analysis). As mentioned above, a wider, regional collection 
of pottery material for comparison has so far been impossible. 

2� The exhibition was accompanied by a publication in German presenting past and current research 
(Breunig 20�3). It was translated and published in English in 20�4 (Breunig 20�4a).
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4.3  Sites, Surveys, and Excavation Methods

From 2005 onwards, the documentation of archaeological sites has been ongoing, regardless 
of the shifting research focus. Until 20�4, a total of 3�5 archaeological sites were documented 
by the Frankfurt project inside and outside the key study area (Fig. 2), of which 26� were 
classified as Nok or possibly Nok (based on excavations or Nok terracotta finds on the 
surface or else on traces of illicit diggings). The others (n=54) are either younger than the 
Nok Culture or unclassifiable due to a lack of diagnostic finds. �65 of the 26� Nok sites 
recorded are located in the key study area, as are 5� of the overall 54 non-Nok sites.

In addition to the 26� Nok sites recorded and classified by the Frankfurt project directly, 
surveys by local team members have located Nok sites in the wider surroundings. These 
sites have been attributed to the Nok Culture on the basis of illicit digging activities and 
Nok terracotta fragments on the surface. Until 20�4, a total of 290 sites have thus been 
added to the map (Fig. 3), but not all have yet been recorded and classified in detail by the 
Frankfurt project. The surveys are ongoing and prove the density of sites in the central part 
of the Nok Culture distribution area (see Fig. �). These sites are the basis for the planned 
research topic on regional diversity, when the project’s focus will turn to sites located in 
other regions of the overall Nok Culture distribution area.

Figure 2. Map showing the distribution of archaeological sites (n=3�5) recorded by the Frankfurt project 
(2005-20�4). Nok sites are marked by red dots (n=26�), sites not belonging to the Nok Culture by yellow dots 
(n=54). The box in the centre indicates the project’s key study area and the Nok research station near Janjala 
village.
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Excavations or testing were carried out at 79 sites inside and outside the key study area 
(Fig. 4; see Appendix � for information on these sites). 57 of these sites are classified as Nok 
(based on terracotta, pottery, or absolute dates), one is probably an earlier Later Stone Age 
site, �4 sites date into the Common Era and belong solely to younger ceramic traditions, 
and 7 sites cannot be classified due to a lack of Nok finds and absolute dates. 64 of the 79 
sites investigated are located in the key study area, of which 47 are securely classified as 
Nok. �7 sites in the key study area are either younger than the Nok Culture or cannot be 
classified due to a lack of Nok finds or absolute dates. Many of the �5 sites outside the key 
study were investigated in the early years of the Frankfurt project (2005-2008; see Fig. �).

 All recorded sites are measured by GPS and a description of location, environment, 
condition, and artefacts is entered into a site catalogue. Topographic information, such as 
elevation and closeness to flowing water, is analysed using GIS systems in order to detect 
Nok Culture land use patterns and settlement preferences; some sites chosen for excavation 
have been prospected using geomagnetic and geoelectrical methods. During excavation, 
selected soil samples for X-ray fluorescence (XRF) analysis are taken from areas containing 
features (Nagel 20�4).22

Two different excavation methods corresponding to the different research objectives 
are used. Small test excavations, usually not larger than ca. �5 m2, are conducted at the 

22 More information on structural and functional site analysis and identification of settlement patterns and 
landscape archaeology is provided in Breunig 2009, Breunig & Rupp 20�0, Rupp 20�4b.

Figure 3. Map showing Nok sites recorded by the Frankfurt project (n=26�; red dots) as well as Nok sites 
located during local survey (n=290; blue dots).
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majority of sites to recover chronologically relevant material for absolute dating and 
pottery analysis. Removal is effected in arbitrary levels ranging between �0 and 30 cm, 
depending on the density in artefacts and features.23 Finds are bagged per level and then 
separated, weighed and counted in the field camp. Only diagnostic artefacts (e.g. decorated 
potsherds, terracotta fragments, stone tools, iron objects) are selected for further analysis. 

Larger excavations at selected sites are conducted with a total station, recording 
three-dimensional coordinates for topography, excavation boundaries, finds, features, or 
position of natural settings, such as stones. Each find recorded individually is assigned a 
consecutive number and a find category (Appendix 4) during excavation. When several 
finds of the same category are in one spot, they are usually grouped together (e.g. single 
sherds belonging to one vessel). In the field camp, all finds are recorded in a find book with 
find number, category, quantity, and weight. Later, the find category recorded during 

Figure 4. Map showing the sites excavated by the Frankfurt project (n=79), separated into Nok sites (n=57; 
red dots) and non-Nok sites (n=22; yellow dots). Most of the sites are located in the key study area (white 
box). Sites further away are shown to the right of key study area in the main map and in the small locator 
map (top left).

23 Vertical stratigraphies with clearly defined cultural layers are rarely found. Usually the top soil of up to 
�0 cm thickness (sometimes containing finds dating after the end of the Nok Culture) is grey-brownish. 
Below, a reddish-brown soil layer appears in which Nok Culture finds are embedded. The Nok Culture 
layer is often no thicker than 20-50 cm. Only in pit features do finds reach down to depths of �-2 metres.
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excavation and the find category assigned during recording in the field camp are cross-
referenced and amended, if necessary.24

Other documentation for both methods includes field notes, drawings, and photographs 
(sometimes by photogrammetry or using a small robot helicopter).

The recording of three-dimensional coordinates by total station allows for the spatial 
reconstruction of find densities and distributions, the position of features, and the relation 
of finds and features within the excavated area. This is necessary as features are rare and 
very difficult to detect with the naked eye. Differences in soil colouration can be discerned 
only where the soil in a feature, usually a pit, is mixed with larger amounts of charcoal. 
2D and 3D plotting can also be used to discern vertical or horizontal differences that may 
have a chronological relevance. The lack of recognisable soil changes and the refitting of 
terracotta and pottery from different excavation levels initially led to the assertion that Nok 
sites are single-phased. Since then, spatial reconstruction has revealed several occupation 
episodes at some sites, largely based on the results of the pottery analysis and disparate 
absolute dates obtained from various spots or depths of the excavated unit. Especially in 
differentiating between Nok finds and younger artefacts, this method has proven very 
useful.25

The pottery analysis (Chapter 7) includes pottery inventories obtained by both methods, 
excavation by arbitrary levels and recording by total station. Pottery from surveyed sites 
has not been included in the quantitative and qualitative analysis but, in cases where it was 
collected and stored, has been inspected for reason of comparison.

24 Especially for terracotta fragments, pottery, or burnt clay, a correct assignment during excavation can at 
times prove difficult. 

25 During pottery analysis, the distribution of pottery and other finds was plotted in 2D and 3D (see Chapter 
7.6 for examples).
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5  Absolute Dates for the Nok Culture in the 20th Century

5.1  Early Age Estimates

When Bernard Fagg first published work on the terracotta figures found at Nok and 
Jemaa, he described similarities between the head from Jemaa and the fragments from 
Nok without establishing a cultural affiliation or giving an age estimate (Fagg �945: 22, 
�946: 54). Later, he attributed the figures to an early cultural group, stating that they were of 
problematic age (Fagg �947: 442). Without established geological sequences in West Africa 
or sufficient dating of archaeological excavations, age estimates were difficult. Based on a 
comparison with climatic phases in other parts of Africa, however, the Geological Survey 
of Nigeria suggested that the alluvial gravel-bed in which the figures were found could 
have been formed in the first millennium BCE, during a period of intensive rainfall. Taking 
this estimate with great caution, Fagg (�947: 442) concluded that 

“the makers were at a predominantly Neolithic stage of culture (…) but had probably learnt 
some use of metals. However, in view of their lack of relation to existing cultures, it may not 
be too rash to suggest that these pieces are some hundreds of years old.”

In �948, Fagg’s excavations in Nok revealed several figures lying in an old, undisturbed 
riverbed with overlaying stratified deposits. The age of these deposits remained unclear due 
to the lack of regional comparisons. Though he had little hard evidence, he suggested that 
“the middle of the first millennium B.C. seems to be the least unlikely date” (Fagg �948: 586).

The opportunity for a more accurate age estimate arose when British geologist Geoffrey 
Bond visited Nigeria from December �948 to January �949 to examine the geology of theexamine the geology of the 
Plateau Minesfield region and its archaeological sites together with Bernard Fagg (together with Bernard Fagg (Bond 
�956: �87). Based on the geological deposits cut open by tin-mining activities at the Big 
Paddock mine at Nok, he attributed the cultural horizon of the figures and associated pottery 
to a geological layer of “impersistent gravel (tin “wash”)”, overlaid with an undisturbed 
layer of “blue clay with sand lenses”, on top of which, just below the surface, there was a 
sterile layer of “false-bedded sands” (Bond �956: �93-�94). Because of the undisturbed clay 
layer that overlaid the figurine horizon, he considered the fragments to be in situ. Bond 
(�956: �95) stated that

“there can be no doubt that the horizon below the blue clay is the one which yields this 
culture, and that it belongs to the decline of the last phase during which the rivers were 
capable of erosion.”

He attributed the geological sequence of gravel, blue clay, and sands that occurred 
not only in the Nok Valley but also at other sites in the Plateau Minesfield region to the 
Nakuran Wet Phase of the Pleistocene, linked, in East Africa, to the Later Stone Age (Bond 
�956: �98). In an attempt to date the Nok Culture, Bond (�956: 200) wrote that

“there was a widespread rainfall increase soon after 500 B.C., and (…) there have been 
minor fluctuations of less intensity since that date. To cut the channels in which the figurine 
deposits rest would need something more than a minor fluctuation and it is tempting to 
correlate this phase with the Nakuran (…) Clays of this kind must accumulate slowly, and 
this consideration suggests that the figurine culture flourished not long after the passing of 
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the rainfall maximum (...) An age of approximately 2000 years may seem excessive for so 
advanced a culture in Nigeria, but pottery occurs in Nakuran deposits in East Africa.”

Fagg identified three archaeological periods – of which the Nok Culture horizon is one 
– which only came to light because of the mining activities (Fagg �956a: 208, Fig. 8, �2). 
Even though the Nok Culture finds were relocated by alluvial activities, he considered 
them a cohesive unit, based on material from more than ten sites that was found in the 
same geological horizon and showed strong similarities; this material included not only 
terracotta figures but also stone artefacts, pottery, tuyère fragments, iron objects (Fagg 
�956a: 2�6, �956c: �086). 

Thus, at the end of the �940s, the age of the deposits containing the Nok finds was 
tentatively considered equal to the Nakuran Wet Phase dated to the first millennium 
BCE (Barendsen et al. �959: 9�6), based on correlations with East and Central Africa and 
supported by the fact that evidence for the dating in East Africa came partly from the Sahara 
region (Fagg �956a: 22�, �959: 29�). The reason for dating the Nok Culture into the latter 
half of this phase was that deposits visible in the geology of the Nok Valley and attributed 
to a decline of river erosion were beginning to form at that time (Fagg �956c: �087).

At the time, this age estimate was not accepted by all archaeologists. To correlate the 
Nok Culture with the Nakuran Wet Phase, which had been attested and dated based on 
climatic evidence in far-away East Africa, seemed risky (Jemkur �986: �65). Never before 
had an age of more than 2000 years for a culture with elaborate terracotta figures and 
evidence of iron technology in sub-Saharan Africa been postulated. Yet the overlaying 
undisturbed clay horizon was clear proof that – even if the figures and the iron evidence 
were not connected – they must have been deposited before the formation of the clay layer. 
A secure dating of this layer would form a terminus ante quem for the artefacts discovered.

5.2  First Radiocarbon Dates (1957-1977)

Soon after the radiocarbon method became available to archaeologists in �95�, Fagg 
submitted carbonised wood samples – found with the figurines – from Nok for analysis 
(Fagg �956b: 89). It took almost six years until the results became available, due to limited 
capacities and contamination problems from the long-range effects of fall-out from nuclear 
tests that the �4C laboratories had to overcome (Fagg �959: 29�). 

A total of five �4C samples from Nok were measured at the Geochronometric Laboratory 
at Yale University, New Haven, USA (Barendsen et al. �957: 9�6-9�8; Appendix 2.�). 
They consisted of well-preserved carbonised wood from the geological layers of gravel 
and sand that contained Nok Culture material (Y-�42-3/�42-4/475), the clay layer above 
the figure horizon (Y-474), as well as one sample from the oldest alluvium (>39,000 BP, 
Y-�42-8). Sample Y-�42-3 was measured twice (Barendsen et al. �957: 9�6); it delivered 
dates of 5490±85 BP and 5660±90 BP respectively, converted without calibration into the 
fourth millennium BC.26 The sample was considered too old to belong to the Nakuran Wet 
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Phase, most likely redeposited from older sediments (Barendsen et al. �957: 9�6; Fagg 
�959: 29�). The other two samples from the layer containing Nok material and the sample 
from the overlaying layer dated between approximately 2000 BC and 200 AD, of which 
Barendsen et al. (�957: 9�6) considered Y-�42-4, with an age of 925 BC27, to be the most 
representative, based on the Nakuran Wet Phase. More cautiously, Fagg (�962: 445) stated 
in his contribution at the 4th PanAfrican Congress on Prehistory in �959 that 

“assuming this [900 B.C.] to have been derived from the deposits laid down early in the wet 
phase it is not unreasonable to date the figurine culture to the period between about 500 
B.C. and A.D. 200, bearing in mind the probability that the introduction of iron working is 
unlikely to have reached the area before 500 B.C.”

Using the date of 925 BC as probable has been seen as questionable. After all, if one date 
(Y-�42-3) is dismissed as too old and redeposited, how can other samples from the same 
layer be taken as reflecting the real age (Shaw �969: 226)? Combining the age estimate 
based on the earlier geological evidence with the more secure �4C date for the overlaying 
undisturbed clay layer (Y-474, 200 AD), which at least gave a terminus ante quem (Fagg 
�969a: 45) for the figure horizon, Fagg (�959: 292) concluded that

“it is now therefore an acceptable hypothesis that the Nok Culture flourished at least during 
the latter half of the first millennium B.C. and for some two centuries into the Christian era.”

One more radiocarbon dating from Nok was published in �965 (Fagg �965a: 23; I-�458, 
�065±�20 BP). It concerned a sample from a well-carved pounding stick, which was found 
in a waterlogged and partly carbonised state during tin mining. The find context was 
unclear, but the measurement was intended to add to the dating of the oldest wooden 
artefacts found in Nigeria (Fagg �965a: 23). The dating into the late first millennium CE, 
however, confirmed that it was not related to the Nok Culture.

In �960, Fagg’s attention was drawn to the site of Taruga. There, terracotta figures were 
discovered in the non-alluvial context of an occupation site. The first test excavations took 
place in January �96� and a first radiocarbon date was published in �965 (Fagg �965a: 22, 
�965b: 2�2; I-�459, 2230±�20 BP). At that time, the �4C date was converted into a calendar 
date of 280±�20 BC. Unlike the �4C dates from the alluvial deposits at Nok, Fagg (�965a: 23) 
considered this date “of very considerable importance (…) for a horizon containing Nok figurine 
material in situ (…)”. He added that 

“the only other radiocarbon date which can be accepted for the Nok Culture without 
considerable reservation is Y474, which provided acceptable evidence that the figurines were 

26 Although it had been known since �958 that radiocarbon years do not correlate straightforwardly with 
calendar years due to �4C fluctuations in cosmic radiation, �4C dates were directly calculated into calendar 
years using �950 as base year. At that time, the fluctuations were considered minor and not taken into account 
(Shaw �968: 456). Well into the �980s, the large measurement errors in �4C results kept archaeologists from 
using calibration curves based on dendrochronological ages (McIntosh & McIntosh �986: 4�3-4�4). Shaw 
(�968: 453-457) provides a summary of the �4C method and state-of-the-art in the �960s, while McIntosh & 
McIntosh (�986: 4�3-4�7) summarise and discuss the calibration issue and its limitations.

27 In addition to the uncalibrated calendrical dates, Appendix 2.� provides calibrated calendar dates based 
on the original �4C measurements. Unless otherwise noted, the calibrations presented in this volume were 
performed using OxCal4.2, IntCal�3 (Bronk Ramsey 2009; Reimer et al. 20�3). The calibrated age range 
reflects a probability of 95.4% (2-sigma range) that the true date lies within this range. “±” reflects the 
statistical error due to laboratory measurements uncertainties and – in case of calibrated dates – the error 
due to the calibration.
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being made at Nok before and at least until A.D. 206. A duration of nearly five centuries 
for the Nok Culture will therefore be seen to be proved at last, and this in itself increases the 
probability that it survived much longer.” (Fagg �965a: 23)

The excavation in Taruga continued in the �965/�966 dry season, at which point the 
use of a proton-magnetometer revealed �3 iron-smelting furnaces, of which ten were 
excavated. The find spectrum included terracotta figures, domestic pottery, iron slag, and 
charcoal, but no stone tools (Fagg �968, �969a). A radiocarbon sample taken 24 cm below 
the �96� sample and associated with a piece of iron slag yielded a date of 2390±�40 BP or 
440±�40 BC (Fagg �969b: �5�; I-2960). Another charcoal sample, this one taken from within 
Furnace 2 (below a slag layer) during the third excavation campaign in the �967/�968 dry 
season, gave a date of 2250±�00 BP or 300±�00 BC (Fagg �969b: �5�; I-3400). 

Eight more �4C dates from Taruga were published in �977 (Burleigh et al. �977: �54-
�55; see Appendix 2.� for details on all �4C dates). Without considering error or calibration, 
all but one fall between the 6th and �st centuries BC. One date (BM 939, 222±40 BP) is recent 
and could point to a historic use of the site, in line with the discovery of a smoking pipe 
fragment that could not be older than the �7th century CE (Calvocoressi & David �979: �0; 
Jemkur �992: 67).

Only three more �4C dates were obtained from excavations at other Nok sites. Two came 
from the Nok site of Samun Dukiya, excavated by A. Fagg in �969/�970. For the lower part 
of the occupation horizon, a date of 2�0±95 BC (A. Fagg �972a: 77; I-49�3, 2�60±95 BP) was 
obtained from a trench featuring material associated with Nok figures. The second sample 
dated the basal deposits not considered to belong to the Nok Culture (I-49�4, 3470±��5 BP, 
�520±��5 BC), although the charcoal itself could indicate a human occupation. One date 
was obtained for the site of Katsina Ala south of the Benue River (A. Fagg 20�4: 89). As the 
excavation has not been published in detail, the origin of the �4C sample remains unclear. 
It yielded the relatively recent date of �566±45 AD (Burleigh et al. �977: �55; BM 535, 
384±45 BP) and points to a disturbed stratigraphy (Shaw �98�: 54) confirmed by the find of 
two clay spindle whorl fragments (A. Fagg 20�4: 88).

When calibrating the �7 radiocarbon dates that were obtained from Nok, Taruga, Samun 
Dukiya, and Katsina Ala, it becomes visible that most dates fall into the first millennium 
BCE (Fig. 5). The summed probability density is highest between the 8th and �st century BCE. 
Because of the flattening of the calibration curve between ca. 800 and 400 BCE and the large 
standard errors of these early radiocarbon dates, a more exact age determination is difficult.28 

28 Radiocarbon measurements are influenced by past fluctuations in atmospheric �4C and radiocarbon dates 
thus do not reflect actual calendar dates. Calibration curves, most of them based on dendrochronology, are 
used to convert �4C dates into calendar dates. However, there are regions and periods where calibration 
curves flatten, forming a plateau. One such plateau lies roughly between 800 and 400 BCE (see McIntosh 
& McIntosh �986 for a discussion of this problem’s relevance in African archaeology). New high-precision 
laboratory methods and independent quality control reducing the statistical error to �5-40 years (Kromer 
2007: 5), as well as refinements of the calibration curve (IntCal�3; Reimer et al. 20�3), have led to greater 
accuracy in calibrated calendar dates. The ranges narrow at both ends of the plateau, producing calibrated 
dates between the 8th and mid-6th century BCE on one end, and the mid-6th and 4th century BCE on the 
other. These developments reduce the range of �4C dates that cannot be converted to a more precise 
timeframe than 800-400 BCE, but the problem remains for �4C dates of ca. 2450 BP. 
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Three dates from Taruga, however, range with a probability of 95.4% between the 9th and 5th 
centuries BCE and could indicate a beginning of the Nok Culture as early as the 9th century 
BCE, but not later than the 5th century BCE. 

In summary, the initial age estimate based on the correlation of geological layers with 
climatic events in East Africa, which placed the Nok Culture in the first millennium BCE, 
was – although considered a rather simplistic approach (Shaw �98�: 53) – confirmed by a 
series of radiocarbon datings from alluvial deposits in the Nok Valley and in situ excavations 
of Nok sites. It appears that the people of the Nok Culture were producing terracotta 
figures and iron by the middle of the first millennium BCE, if not earlier. The tentative 
end of the Nok Culture period was defined by a radiocarbon date on the undisturbed clay 
layer lying above the figurine horizon in the Nok Valley (200±50 AD uncalibrated). While 
the finds made in the alluvial deposits may all be older than 200 AD, however, the cultural 
connection between the terracotta figures and the other finds such as iron objects or tuyère 
fragments remained unclear. To a certain extent this also applies to the sites of Taruga and 
Katsina Ala, where it is obvious that younger material is intermixed with Nok material.

5.3  Thermoluminescence Dates in the 1970s

The method of dating fired clay artefacts by thermoluminescence (TL) became available to 
archaeologists in the �960s (Aitken et al. �964: �032-�033) and was later supplemented by 
optically stimulated luminescence (OSL). Although the measurement error can be as high 
as �0% (Kadereit et al. 2007: 2�), this method is used to confirm �4C measurements or to 

Figure 5. Single calibration plots (left) and summed probability density (right) for all radiocarbon dates from 
Nok, Taruga, Samun Dukiya, and Katsina Ala (n=�7). The calibration was performed with OxCal4.2, IntCal�3.
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date artefacts or sites where no organic material is available for radiocarbon dating.29 It did 
not, however, fulfil archaeologists’ hopes for a simple dating technique as an alternative to 
radiocarbon dating and its calibration problems, especially in the early years of its use. It is a 
complex method in which reliable dating involves significant effort and cost – not to mention 
specialist supervision and a great deal of additional information (Aitken �989: �47, �56-�57). 

In February �970, the first TL dating of a Nok figure was published. A date was obtained 
from a sample of the �944 Jemaa head, submitted to the Research Laboratory for Archaeology 
at the University of Oxford (Fagg & Fleming �970). In the absence of surrounding soil 
samples, the soil from inside the head was used as external dose. Taking this soil to be 
representative of the surrounding soil, the estimated age is 2480±220 years (5�0±220 BCE, 
base year �970; see Willett �97�: 356). Without considering the external dose rate, the age 
estimate is 2570±230 years (600±230 BCE). These age estimates were under review (Fagg & 
Fleming �970: 55); in a later publication Fleming (�976: �27) quoted the date as“2570±260 
years (640 BC)”, giving a slightly larger error.30 In any case, the TL date confirmed the �4C 
datings of the Nok Culture to the middle of the first millennium BCE and allowed the 
possibility that the culture is even older.

In the �970s, A. Fagg and J. Jemkur examined more Nok sites and worked with the Nok 
material from Taruga, Samun Dukiya, and Katsina Ala. It was at this point that doubts first 
arose as to whether all material found on Nok sites belonged to the Nok Culture period or 
whether some sites contained mixed materials from different occupation phases (A. Fagg 
20�4: 89). These doubts were primarily based on the analysis of domestic pottery found 
in the context of Nok terracotta finds (Jemkur �986: �66). Additionally, fragments of what 
appeared to be a smoking pipe in layer 3 of square O�5a3 in Taruga (dated by radiocarbon 
measurement (BM 534) to the late first millennium BCE) and spindle whorl fragments 
found in Katsina Ala together with a recent �4C date (Calvocoressi & David �979: �0-��; A. 
Fagg 20�4: 88-89) showed the problems in relying only on the radiocarbon method when 
trying to establish the context of the Nok terracotta figures.

In �976 A. Fagg and J. Jemkur decided to submit further samples of terracotta fragments 
and pottery sherds to the Laboratory of the University of Oxford for TL dating. Not only 
could the results help solve the problem of the mixture of material at the sites in question, 
but it might then also be possible to date other sites not containing organic material for 
radiocarbon dating. The exact number of samples submitted, the method and procedure 
used, the availability and use of external dose samples, and the number and nature of 
results received have not yet been published in total. All in all, 23 results have been cited by 
Jemkur (�978, �986, �992, 20�4); he mentioned more samples submitted, including samples 
from Chado and another site close by (Jemkur �986: �66-�67), but so far no other results 
have been made available. Appendix 2.2 lists all information available to the author from 

29 Generally, the age estimate is based on the year of measurement. Error is most often quoted within the �-
sigma interval, meaning that the actual age of the object will fall within the given range with a probability 
of 68.2%. The error of up to �0% is mainly influenced by the uncertainty in determining the annual 
radiation dose (also called external or environmental dose), usually measured on soil from the vicinity 
of the object. The moisture in the sample and the surrounding soil contributes most of the uncertainty, 
since water absorbs part of the nuclear radiation, and it is difficult to determine prehistoric water content 
variations (Aitken �985: �0-�5, �989: �53-�55).

30 Using �970 as base year, the calendar date should be 600 BCE. The quoted date of 640 BCE would have a 
base year of �930, which seems incorrect.
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publications and personal communication with A. Fagg in 20�3 (�3 June 20�3) and 20�4 
(24 April 20�4), which has led to some corrections (see Jemkur 20�4). As can be seen in 
the appendix, the base year used to convert the results into calendar years is inconsistent, 
which was under review early on (Calvocoressi & David �979: �0-��).

More than half of the TL results confirm the radiocarbon results and date into the later 
part of the first millennium BCE (555 BCE to 5 CE; or from 765 BCE to �75 CE considering 
the measurement error). The only dates that fall completely within the Common Era come 
from the sites of Katsina Ala, Ankiring, and Chado. Although one TL date from Katsina 
Ala on a terracotta fragment (400±�25 BCE) confirms that the discovered figures date to the 
period of the Nok Culture, the second TL date on a potsherd (�6�0±23 CE) corresponds to the 
radiocarbon date (�439-�635 CE; Appendix 2.�), overlapping around �600 CE. As already 
assumed by A. Fagg and J. Jemkur, the site of Katsina Ala thus features two occupation 
levels, an assessment which is supported by the find of spindle whorls (Calvocoressi & 
David �979: �0; Jemkur �992: 67; A. Fagg 20�4: 89). Maybe the Nok terracottas were part of 
a shrine in a more recent sacred grove (Fagg �969a: 48)? The exact find context can become 
clear only if a detailed excavation report for Katsina Ala is published, which has not been 
the case so far; nevertheless, the TL dates can be assumed correct.

The TL dates for Ankiring (255±�40 CE, 395±�40 CE) were not taken from the discovered 
figures but from associated material (Fagg �977: Fig. 7�; Jemkur �992: 69). Apart from the 
question of whether – due to the lack of archaeological context information – the dated 
material is in fact contemporaneous with the figures, the figures themselves seem at best 
to be only potentially connected and unusual stylistic variations, or even wholly removed 
from the typical Nok style (Willett �986: 88; Jemkur �992: 69). Thus, the TL dates from 
Ankiring need not necessarily extend the duration of the Nok Culture into the first 
millennium CE but might reflect a later tradition. 

For Chado, the situation is somewhat different. Figure fragments and potsherds were 
TL dated to between ��5 and 570 CE (or 45 BCE to 705 CE, considering the measurement 
error). The terracotta figures found there (Fagg �977: Fig. �05, �52) show typical attributes 
of Nok Culture figures. Their find context, however, remains unclear: some were rescued 
from mining activities, others were recovered by Jemkur (�992: 39-40, 86, Plate 22; 20�4: 96, 
Fig. �0.7). No clear stratigraphic position or depth, then, can be determined; an alluvial 
context has to be assumed. Nor is it possible to clearly determine whether the dated 
potsherds are contemporaneous to the figures. Therefore, since Chado is the only known 
site with Nok figures that date after the turn of the Common Era, one must consider the 
possibility that the TL measurements do not reflect the time of production. There are several 
factors that can influence the TL signal or measurement, such as inadequate burial in the 
ground (Aitken �989: �56), later exposure to heat (e.g. from bushfires) or a lack of samples 
of surrounding soil for the determination of the external dose rate (Fleming �976: �20-�27).

Considering this, the TL dates for the sites dating after the turn of the Common Era are 
not reliable enough to accept the suggested extension of the Nok tradition well into the first 
millennium CE (Jemkur �992: 70). This view is shared by Boullier et al. (2002/2003: �6, 
�8) who also critically reviewed the TL dates from Ankiring and Chado, concluding that 
the Nok Culture most likely ended near the beginning of the Common Era. In any case, the 
TL dates that can be accepted to reflect Nok Culture material confirm the �4C dates and the 
dating of the Nok Culture into the first millennium BCE.
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5.4  More Radiocarbon Dates after 1977 

In his book on Nok terracotta Fagg discussed the �4C and TL datings then available (Fagg 
�977: 20). He put the beginning of the Nok Culture at approximately 500 BCE (TL date on 
the Jemaa head), extending the end into the first millennium CE, based on the �4C date of 
200±50 AD for the overlaying clay layer at Nok (Barendsen et al. �957: 9�5) and the TL results. 
This age estimate between roughly 500 BCE and the early centuries of the first millennium 
CE did not change for more than 20 years, as no new �4C or TL dates were added. 

The situation changed only when, in the mid-�990s, French art historian Claire Boullier 
began her analysis – both stylistic and chronological – of Nok terracotta figures from 
museums and private collections in Europe (Boullier & Person �999; Boullier 200�; 
Boullier et al. 2002/2003; Boullier 2009). Mostly illegally excavated, these figures lack any 
context information (Boullier et al. 2002/2003: �8). However, the sediment from inside 
the figures should represent the cultural horizon in which the figures were embedded 
and thus offer some context information. In several cases, this sediment contained large 
quantities of charcoal. Boullier suggested that the charcoal could have two origins: either 
as part of the soil from the cultural horizon, or as the remnants of wooden frames that the 
makers used to give the unfired sculptures stability. In both cases, the charcoal comes from 
the original Nok cultural layer and represents the real age of Nok terracotta (Boullier et 
al. 2002/2003: �8). Boullier took charcoal samples from �7 Nok figures for radiocarbon 
dating (Boullier et al. 2002/2003: 24; see Appendix 2.� for details). The uncalibrated �4C 
dates range from 2265 BP to 2740 BP. Calibrated with OxCal4.2, IntCal�3, the dates fall 

Figure 6. Single calibration plots (left) and summed probability density (right) for all radiocarbon dates 
obtained by C. Boullier on charcoal from the inside of terracotta figures (n=�7). The calibration was performed 
with OxCal4.2, IntCal�3.
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(with a probability of 95.4%) between �67 and �0�4 BCE (Fig. 6). Although most samples 
cannot be dated more precisely than somewhere between the 8th and 2nd century BCE 
due to the calibration curve plateau and the occasionally large measurement errors, the 
summed probability density shows the highest density between the 9th and 4th century 
BCE. Three of the results even give calibrated dates before the beginning of the plateau, 
between about 900 and 800 BCE.

Boullier’s radiocarbon dates thus not only confirm the earlier dates and age estimates 
placing the Nok Culture in the middle of the first millennium BCE, but at the same time push 
back the oldest available dates to the early first millennium BCE. This is in line with one of 
the first �4C dates from Nok (Y-�42-4, �262-856 BCE; Appendix 2.�), which had been thought 
to be too early and the result of redepositing (Shaw �969: 226). In the light of the new results, 
however, it could be connected with the Nok artefacts in the same geological horizon.

Interestingly, none of the dates is younger than the 2nd century BCE at the most, and 
thus they are older than the radiocarbon dates from Taruga and Samun Dukiya that 
reach – calibrated – into the early centuries CE. However, these early �4C dates retained 
large measurement errors. With today’s improved technology and standards, the �4C 
measurements would probably result in more precise dates and smaller errors, not reaching 
into the Common Era (Boullier et al. 2002/2003: 25). 

Boullier’s �4C dates have added new information regarding the possible beginning and 
end of the Nok Culture, at least as far as it concerns the terracotta production (assuming 
that the charcoal from the inside of the figures are indeed the remains of wooden frames). 
The earliest dates suggest a beginning of the Nok terracotta tradition around the 9th 
century BCE. The youngest dates in the 3rd to 2nd century BCE at least indicate the end 
of this production method, if not the Nok Culture itself (Boullier  et al. 2002/2003: 27). 
Boullier’s dates do not support the assertion that the Nok Culture did extend into the 
Common Era (as suggested by Jemkur  �986, �992).

It is known, though, that sediment from plundered Nok sites is intentionally filled into 
Nok figures, original or not, to give them authenticity. Then, the radiocarbon dates would 
confirm the age of the Nok sites the sediment came from but not the age of the figures 
(Breunig 2009: 345-346). In the meantime, however, the Frankfurt project has excavated 
a large number of Nok terracotta parts that are very similar in stylistic details to the ones 
analysed by Boullier. By implication, this would mean that not only the charcoal but at 
least some terracotta sculptures are authentic and the �4C dates add to the corpus of earlier 
absolute datings and reinforce the first millennium BCE as the Nok Culture period.

5.5  Other Publications on the Age of the Nok Culture

All �4C and TL dates on the Nok Culture presented so far stem either from the work of 
B. Fagg, A. Fagg, and J. Jemkur or from the analysis of C. Boullier. Most authors mentioning 
the Nok Culture refer to these dates and age estimates (e.g. Willett �967b; Shaw �97�; 
Shaw �978; Shaw �98�; Picton �996).

A critical appraisal of the age discussion and a different interpretation were published 
by Y.I. Bitiyong (�993: 395-398). He claimed that although Barendsen et al. (�957: 9�7) 
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took Y-�42-4 (925±70 BC) as the most probable date for the Nok Culture, Bernard Fagg had 
not accepted this early date. Bitiyong traced Fagg’s preference for the date of 500 BCE as 
the beginning of the Nok Culture to Fagg’s disbelief in any earlier date for iron production, 
rather than to evidence from the terracotta figures. Bitiyong himself considered the 
beginning of the first millennium BCE as an adequate starting point, putting the end of 
the Nok Culture into the middle of the first millennium CE, based on the TL dates from 
Chado. Including the dates from Nok, Taruga, and Katsina Ala that fall into the late first 
and second millennium CE, he stated that from the beginning of the first millennium BCE 
to the second millennium CE, material elements of the Nok Culture were present, thus 
spanning a period of more than 2000 years. However, in doing so, he took into account 
neither the evidence of intermixed material at Taruga and Katsina Ala nor the missing 
connection between the Nok Culture and the wooden pounding stick found at Nok which 
was radiocarbon dated (I-�458, Appendix 2.�).

Other age information is found in publications on Nok terracottas in private or museum 
collections in Europe (de Grunne �998; Chesi & Merzeder 2006). In the volume by Chesi & 
Merzeder (2006: �5-20), the general background on the Nok Culture is given by J. Jemkur, 
indicating a period of more than �000 years for the Nok Culture – from the middle of 
the first millennium BCE to the late 6th century CE.3� All terracotta figures shown in that 
volume lack any archaeological context information that could prove their authenticity. 
Nevertheless, they produce TL dates from 400 BCE to 200 CE, often with errors up to ±400 
years, possibly reflecting the lack of context and reliable external dose samples. It is stated, 
however, that absolute dating methods can produce dates consistent with the supposed 
age of manufacture even when the figures are forgeries, by using original ground clay in 
case of luminescence dating or charcoal from authentic fill material for radiocarbon dating 
(Chesi & Merzeder 2006: �37; Rasmussen 2006: �42).

In the volume by de Grunne (�999), the �4C and TL dates published by B. Fagg, A. Fagg, 
and J. Jemkur are used to arrive at placing the Nok Culture in a period between �000 BCE 
and �000 CE (de Grunne �999: �5, �9). This is based on including the �4C dates Y-�42-4 
(925±70 BC) and I-�458 (885±�20 CE). De Grunne (�999: �7) also considered the terracotta 
figures found in Yelwa and Baha Mound far to the north-west on the Niger River and dating 
to the first millennium CE to belong to a provincial or peripheral Nok style. As in Chesi & 
Merzeder (2006), all Nok terracottas shown come from private and museum collections 
without any information on provenance. Most Nok figures in the volume have TL dates, 
ranging from 450 BCE to 250-350 CE. The errors are high (�50-300 years, in one case 500 
years) because of the lack of authentic external dose material (de Grunne �999: ��2). It 
also remains unclear which laboratories performed the TL measurements; discussions on 
the quality of private TL laboratories working for private collectors and the art market are 
ongoing. Thus, the TL dates on the figures have to be regarded as questionable at best. 
However, De Grunne also obtained six �4C dates from charcoal found in the sediment 
inside Nok figures (de Grunne �999: ��4-��5). The dates span from �0�0 BCE to �98 BCE, 
with four dates between �0�0 BCE and 755 BCE (Appendix 2.�). As in the case of the 
dates obtained by Boullier, they probably accurately date Nok Culture sediment, but not 
necessarily the figures. Therefore, the �4C dates can be regarded as authentic and further 

3� On page �9 (Chesi & Merzeder 2006), there seems to be a misprint: the date from the figure-bearing layer 
at Nok should read 2��0 BCE rather than ��0 BCE.
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confirm Boullier’s finding that the Nok Culture began in the early first millennium BCE 
and ended ca. 200 BCE (Boullier et al. 2002/2003: 27). 

Notwithstanding, accepting the �4C dates does not give any more credibility to the 
Nok figures which may be partly or fully counterfeits (Breunig & Ameje 2006) or to the 
related TL dates.

5.6  State of Research at the End of the 20th Century

By the end of the 20th century, a beginning of the Nok Culture in the early to middle of the 
first millennium BCE had been generally accepted. The end of the Nok Culture was not so 
clearly agreed on. Even the most commonly cited date of 200±50 AD is only a terminus ante 
quem from the clay layer lying above the figurine horizon at Nok. The Nok Culture may 
have ended earlier, as suggested by the fact that none of Boullier’s �4C dates was younger 
than the 2nd century BCE. Although there has been good reason to dismiss the younger 
dates from Nok, Taruga, and Katsina Ala as intrusive and to doubt the TL dates especially 
from Chado, not all authors followed this argument. They see a continuation of the Nok 
Culture – with or without an ongoing production of terracotta figures – into at least the 
first millennium CE, sometimes even into the second millennium CE. Even if other figure 
traditions north-west of the Nok Culture area (Zaria, Yelwa, Sokoto, Katsina) date into the 
first millennium CE, they need not belong to the Nok Culture or extend the spatial expanse 
and duration of the Nok Culture. With regard to these neighbouring traditions, only further 
scientific excavations in the north-western part of Nigeria will provide clearer information 
on their connection to the Nok Culture. 

Before the start of the Frankfurt project’s work, the most likely duration of the Nok 
Culture, set between 500 BCE and 200 CE, remained close to Bernard Fagg’s initial estimate. 
An earlier beginning around 900 BCE, an earlier end in the last centuries BCE and even 
a longer duration well into the first millennium CE had been suggested. Because of these 
uncertainties, establishing a chronology became the first major research question when the 
Frankfurt project began in 2009. Initial absolute dates from surveys and test excavations 
between 2005 and 2008 had confirmed the first millennium BCE as the main Nok Culture 
period; no date was younger than the 2nd century BCE. The radiocarbon and luminescence 
dates obtained by the Frankfurt project between 2005 and 20�4 are presented and discussed 
in Chapter 6.
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6  Absolute Dates for the Nok Culture by the Frankfurt  
      Project

A summary of absolute dates obtained prior to the Frankfurt project’s first surveys in 2005 
was given in Chapter 5. The project’s chronological work built on the general assumption 
that the Nok Culture – with its terracotta art and iron production – began somewhat earlier 
than the middle of the first millennium BCE and may have extended into the early centuries 
CE. To answer the question of whether the Nok Culture was a short-lived occurrence of a 
few hundred years or a phenomenon spanning over a thousand years, two complementary 
approaches are used (Breunig & Rupp 20�0: 49-50): �) collecting a large number of absolute 
dates from many scientifically tested and excavated sites that form the basis for an absolute 
chronology; and 2) establishing a chronological pottery sequence based on similarities and 
changes in vessel decoration and form that allows the definition of various phases within 
the Nok Culture period and its delimitation from other earlier or later pottery traditions in 
the Nok distribution area (Chapter 7). 

This chapter deals with the radiocarbon and luminescence dates obtained by the 
Frankfurt project until the end of 20�4. Radiocarbon dating is the method of choice for the 
Frankfurt project; the quantity and preservation of charred plant remains are well-suited 
for �4C measurements. Detailed information for all �74 �4C dates (on charred plant remains) 
and 27 luminescence dates (on Nok terracotta, pottery, and furnace remains) is listed in 
Appendix 3.32 Here, separately for �4C and luminescence dates, sample methods and choice 
of laboratories are explained and the dating results are presented and discussed. Based on 
the absolute dates a three-phased chronology for the Nok Culture is suggested. 

6.1  14C Dates

6.1.1  Sample Collection and Preparation

From the start, the Frankfurt project has made sure to take archaeobotanical (AB) samples 
from all tested and excavated sites and to use charred annual plant remains rather than 
charcoal wherever possible for dating purposes, in an effort to avoid the uncertainties 
associated with the “old wood” problem.33 AB sediment samples usually comprise �0-20 
litres, taken mainly from features such as pits or charcoal concentrations. Each sample is 

32 The listing takes the recommended conventions for reporting radiocarbon determinations (Millard 
20�4) into account, showing the �4C year BP, the calibrated ages with 68.2% and 95.4% probability, the 
material dated, the δ�3C, the laboratory code, and information on the context of the dated samples, as 
well as information on calibration curve and software used. General information on the laboratories’ 
pretreatment methods and quality control standards is given in Chapter 6.�.2.

33 The problem in radiocarbon dating wood charcoal is twofold: in the first place, people may use wood 
much later than the time the tree actually died, e.g. by collecting dead branches. The �4C measurement 
dates the time when the exchange of carbon with the environment stops, not the time of human use. The 
second problem concerns the position of the sample within a tree. Long-lived trees grow many tree rings 
which stop exchanging carbon when they are laid down. Thus, depending on whether the sample comes 
from the tree’s heartwood or sapwood, it will differ in age. The heartwood can be significantly older. 
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labelled with site name and depth (or a find number, if measured by total station). The 
samples are individually processed at nearby rivers and in the Nok research station in the 
village of Janjala, and subjected to dry sieving and bucket flotation (using 2.5, �.0 and 0.5 
mm meshes). After drying, the plant material is packed, labelled with a consecutive AB 
number, and transported to Frankfurt for analysis of charcoal and other botanical macro-
remains (Kahlheber et al. 2009). Larger pieces of charcoal or charred fruits and seeds are 
individually packed and recorded during excavation. In the archaeobotanical laboratory 
at Goethe University Frankfurt the AB remains are identified with the help of reference 
collections. 

Approximately 75% of the samples chosen for �4C dating came from annual plant remains 
(Tab. �). Non-identifiable plant and seed remains were taken only when no other plant 
material was available; sometimes close to the surface and not even completely charred, 
they account for most bomb �4C dates. Three dates on charcoal and one date on Canarium 
schweinfurthii were older than the seventh millennium BCE and not relevant to the dating 
of Nok sites. The three dates on charcoal do, however, prove the presence of “old wood” in 
Nok Culture layers. The fourth date shows that the robust seeds of Canarium schweinfurthii, 
a wild-growing native tree, can be preserved over long periods of time and may be present 
in Nok Culture layers by natural processes.

Material for dating is selected from the excavated cultural layers. At best, it comes 
from the archaeobotanical samples taken regularly from either pit features, dark-coloured 
concentrations rich in charcoal, or other contexts associated with Nok terracotta or pottery. 
Most AB samples from these contexts contain pearl millet that is the preferred annual plant 
material for dating. In some cases, when a site appears to have more than one occupation 
horizon, AB samples are also taken outside of visible features. Such samples, however, 
often do not contain pearl millet and in these cases, either other annual plant material or 
charcoal is chosen. The dating material is hand-picked from the AB samples selected. Only 
in a few cases have Canarium schweinfurthii remains been dated that were individually 
collected during excavation. The same applies to charcoal. If the AB samples do not 
contain enough annual plant material or charcoal, then charcoal individually collected 

34 The plant materials were identified by the archaeobotanical team of the Frankfurt project. Canarium 
schweinfurthii and Vitex sp. are trees with edible fruits and oleaginous seeds.

Table �. Type and number of plant material samples used for radiocarbon dating. Samples discarded as too 
young or too old for the period under consideration are included as well.34
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during excavation and associated with the desired context is chosen. The dating samples 
are weighed, documented, put in small plastic boxes, and labelled before they are sent to 
the �4C laboratories. 

6.1.2  14C Laboratories 

Five laboratories have been involved in radiocarbon dating since 2005:
•  Beta Analytic, Miami, USA (Beta),
•  AMS-Labor, Friedrich-Alexander Universität Erlangen-Nürnberg, Germany (Erl), 
•  Leibniz-Labor für Altersbestimmung und Isotopenforschung, Christian-Albrechts-

 Universität Kiel, Germany (KIA),
•  Klaus-Tschira-Labor35 für physikalische Altersbestimmung, Curt-Engelhorn-Zentrum

Archäometrie Mannheim, Germany (MAMS), 
•  R.J. Van de Graaff laboratory, Utrecht University, Netherlands (UtC).

All laboratories use accelerator mass spectrometry (AMS) and follow the recommended 
conventions for CRA (conventional radiocarbon age).36 These conventions include, among 
others, a standard pre-treatment procedure, the measurement of modern radiocarbon 
standards, a correction for isotopic fractionation (δ�3C)37, and the use of �950 CE as 0 BP 
(for a recent summary on the radiocarbon method see Wood 20�5). The Erlangen, Kiel, 
and Utrecht laboratories were used between 2006 and 2008 (Tab. 2). Since 2009, most 

35 The Klaus-Tschira-Labor in Mannheim was opened in 20�0, replacing the radiocarbon facility at the Institut 
für Umweltphysik der Heidelberger Akademie der Wissenschaften, Germany. Measurements prior to 20�0 
were prepared in Heidelberg and measured in Zurich, Switzerland, where their AMS machine was located. 
This machine (MICADAS) was transferred to Mannheim in 20�0, meaning that all samples given to either 
Heidelberg or Mannheim were measured in the same machine and all have a MAMS laboratory number.

36 The detailed description “Introduction to Radiocarbon Determination by the Accelerator Mass 
Spectrometry Method” by Beta Analytic Inc. Miami, Florida, may be downloaded from www.radiocarbon.
com/accelerator-mass-spectrometry.htm (accessed on 3� January 20�5). Part of this information is based 
on the recommendations for the reporting of �4C data by Stuiver & Polach (�977).

 Quoted errors represent a �-sigma standard deviation (68.2% probability). Depending on the laboratory, 
conventional radiocarbon age and sigma may be rounded to the nearest �0 years.

37 Conventional radiocarbon ages are corrected for isotopic fractionation, calculated by using the δ�3C  
measured together with �4C by AMS. The so measured δ�3C value is not directly comparable to the δ�3C 
value measured in an IRMS (Isotope-Ratio Mass Spectrometer) and should not be used for further 
interpretation because it can be distorted by the graphitisation procedure and by effects during AMS 
measurement. Only for measurements made by Beta Analytic, Miami, are the reported δ�3C values for 
the material itself, since they are measured in an IRMS on the pre-treated sample material.

Table 2. Distribution of �4C samples per laboratory.
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Table 3. List of �4C results for Kachama 2B and Ungwar Kura 6, performed by Beta and MAMS laboratories 
on pearl millet from the same AB samples.

samples have been dated in Mannheim. For comparison reasons, two laboratories (Beta, 
KIA) were used in addition to Mannheim for material from the Pangwari site, for which a 
total of 37 �4C samples were dated in 20�3 and 20�4.

In 20�2, a crosscheck was carried out on AB samples (pearl millet) from two sites, first 
dated by Mannheim laboratory (MAMS) in 20��. The sites chosen were Kachama 2 (unit B, 
AB �35) and Ungwar Kura (unit 6, AB �23), since at both sites a single AB sample contained 
enough pearl millet for additional datings. The second measurement then was performed 
at Beta Analytic, the third measurement again at MAMS. The three dates for Kachama 
2B overlap between �500 and �435 BCE (Tab. 3), suggesting an occupation episode in 
this period. Another sample from the same excavation unit (Canarium schweinfurthii) was 
radiocarbon dated to between �4�6 and �30� BCE, slightly younger than the other dates, 
maybe pointing to an occupation continuing into the �4th century BCE. For the Ungwar 
Kura site, not all dates overlap (Tab. 3). The Beta date is somewhat younger than the two 
consistent MAMS dates. Yet, the Beta date is in line with several other dates obtained 
from the large excavation at Ungwar Kura (see Appendix 3.� for all dates from Ungwar 
Kura) and may thus reflect a mixture of plant material from an occupation continuing 
over several hundred years.

6.1.3  Results and Discussion of 14C Dates

As of the end of 20�4, a total of �74 �4C dates had been obtained by the Frankfurt project 
(Appendix 3.�). Approximately 75% of the organic samples are charred annual plant 
remains, with pearl millet accounting for more than 50% of the total sample amount (Tab. 
�). They come from 98 different excavation units in 64 sites, most of which are located in 
the key study area. Ten dates can be excluded from further analysis – six are affected by 
the bomb �4C effect (after �955 CE) and four date older than the seventh millennium BCE, 
a time not connected to the Nok Culture period. 

Each �4C date was calibrated using the OxCal4.2 programme and the atmospheric 
calibration curve IntCal�3 (Bronk Ramsey 2009; Reimer et al. 20�3), resulting in calendar 
year ranges that are given in the 68.2% (�-sigma) and 95.4% (2-sigma) probability range 
(Appendix 5 lists all single calibration plots).

The calibrated calendar year ranges, with 95.4% probability, lie between the middle of the 
second millennium BCE (Kachama 2B, �6�6-�506 BCE) and modern times (Damaisa 2, �648-
�928 CE), spanning a period of over 3000 years – much more than what had been suggested 
as the duration of the Nok Culture before the start of the Frankfurt project (Chapter 5). 



               6 Absolute Dates for the Nok Culture by the Frankfurt Project

39

Radiocarbon results date the associated organic material found at an excavated site; they, by 
themselves, do not reveal which sites can be attributed to the Nok Culture. For this, further 
information is needed, either in the form of archaeological evidence (e.g. Nok terracotta 
figures or pottery) or other absolute dating methods used.

The majority of the 64 sites was not intensively excavated but rather tested with the 
intention of recovering archaeobotanical material for dating and pottery for chronological 
analysis. In general, excavation units were not larger than 3x3 m and only one absolute 
date per site or unit was obtained (Appendix � lists all excavated sites). However, for those 
sites revealing distinct features, or excavated in larger units or a greater number of units, 
several samples (from different units, contexts, or depths) were dated. The number of 
samples, then, varies considerably by site and unit. This is not only a consequence of the 
size of the excavation but also of the amount and importance of features. Additionally, 
a number of samples were submitted to date the differences in the ceramic inventories, 
which are observed at several sites (e.g. Ido, Kachama 2, Tudun Dosa). 

The largest number of dates from a single site comes from Pangwari, where seven 
excavation units of ca. �750 m2 and several features containing terracotta were investigated. 
Second in number, with �8 dates, is the site of Ungwar Kura, where �6 units of ca. 5x5 m 
each were excavated. The other sites have between one and five dates. At several sites 
(e.g. Doguwa, Ido, Pangwari), the �4C dates differ considerably in age, pointing to various 
occupation episodes between the second millennium BCE and the second millennium 
CE. Wherever available, samples were taken from clearly recognisable features such as 
terracotta, pottery, and/or charcoal concentrations (for a description of Nok sites and their 
features see Rupp 20�4b). Only when features could not be detected or lacked suitable 
charred plant material, samples were taken from other spots of the excavation units, where 
organic material was in context with typical Nok finds such as terracotta or pottery. 

When plotting the radiocarbon dates BP (n=�59) in a chronological order from oldest 
to youngest date and displaying their individual calibrated calendar year ranges in BCE/
CE (using OxCal4.2, IntCal�3, 95.4% probability), several groups of similar dates become 
visible (Fig. 7.�-7.8).38 They are arranged in age groups which are discussed below.39 
For reasons of clarity and comprehensibility, each age group was assigned a colour. As 
mentioned above, the number of samples dated per site varies extremely, influencing the 
amount of dates included in each age group. Some sites thus are overrepresented in this 
analysis.

•  Age group �: ca. �600-�000 BCE (Fig. 7.�; red box)
The oldest age group comprises nine sites with 20 dates between the middle and 
the end of the second millennium BCE. This shows clearly that in this time period 
people were living in the key study area at the same time in neighbouring places. 
Only two samples were charcoal, the others were annual plant remains. Except for 
one unspecific seed fragment, they consisted of pearl millet (�3 dates) and Canarium 

38 Excluded are six bomb �4C dates, four dates older than the seventh millennium BCE, and five �4C dates 
younger than �99 BP. The latter dates can only be calibrated to being younger than the �7th century CE.

39 The original plot produced in OxCal4.2 displays the calibration results in the chronological order of the 
uncalibrated radiocarbon dates, disregarding the size of the calibrated age range which can be larger or 
smaller, depending on whether the calibrated age reaches into the calibration curve plateau. To display 
each age group as a whole, the original plot has been amended with regard to the order of the dates. 



Potsherds in Time

40

schweinfurthii (4 dates), which were present at all but one of the nine sites (Pantaki �). 
As discussed above, three of the four dates for Kachama 2B came from the same AB 
sample (Tab. 3). Six sites (Ankoro, Doguwa, Ido, Kachama 2, Pangwari, Puntun Dutse) 
also yield younger dates, probably indicating continuity in using the sites over several 
centuries. Nok terracotta fragments are found at most of the sites – often on the surface 
or as leftovers from illegal digging. A clear context, however, between the excavation 
context, the radiocarbon dates and the terracotta could nowhere be established. It is 
suggested that the terracotta fragments are the remains of the younger occupation 
episodes.

•  Age group 2: ca. ��00-800 BCE (Fig. 7.2; blue box)
This age group includes �9 dates from �4 sites, four of which also feature older dates, 
indicating a continuous or repeated use (see age group �). Only three radiocarbon 
samples were charcoal, the others were annual plant remains, mostly pearl millet. 
From the end of the second millennium BCE onward, the number of sites in the area 
increases. It is in this age group that Nok terracotta figures first appear in the same 
excavation context as the radiocarbon dates. Around 900 BCE (taking the youngest 
end of the older age ranges), the Nok terracotta tradition seems to have been present 
at several sites. In the 9th century BCE, the 2-sigma calendar year range for calibrated 
dates gets narrower, providing more accurate age information within periods of ca. 
�00 years.

•  Age group 3: ca. 830-760 BCE (Fig. 7.3 top; green box)
The radiocarbon date from Ungwar Kura 6 is the first in a group of �5 dates – all 
measured on pearl millet samples – that are converted into narrow calendar year 
ranges between 830 and 760 BCE. The smaller the error of the �4C year BP, the more 
precise the calendar year age range, narrowing to 2� years for a date from Pangwari E 
(MAMS �7852). Some sites appear for the first time in this age group (e.g. Ungwar Kura), 
others were already included in older age groups. Having �5 dates with such accurate 
calendar year assignments – and in combination with the quantity of older dates – is 
clear proof that the Nok Culture and its terracotta tradition were well established in 
the 9th century BCE, before the beginning of the calibration curve plateau.

•  Age group 4: ca. 800-540 BCE (Fig. 7.3-7.5; orange box)
40 radiocarbon dates from 30 sites are included here, converted into calendar year 
ranges within the older part of the calibration curve plateau, ranging between 8�8-
592 BCE (MAMS �3640, Kufai Kuku 2) and 762-540 BCE (MAMS �7857, Pangwari 
F).40 Eight samples were charcoal; the rest were annual plant remains, mostly pearl 
millet. A lot of sites appear for the first time in this age group. Again, the picture 
emerges that the quantity of sites increases but that older sites continue to be used. 
Terracotta fragments are now ubiquitously occurring. In this age group fall the oldest 
radiocarbon dates on organic material from iron-smelting furnace sites (Baidesuru, 
Daji Gwana Furnace, Pulu, Ruga Fulani), indicating the beginning of iron metallurgy 
in the region. 

40 Refined calibration curves such as IntCal�3 and high-precision laboratory measurements reducing the 
error have resulted in a more accurate calibration of �4C years at both ends of the plateau, nearly dividing 
the plateau between ca. 800 and 400 BCE in two parts (8th to mid-6th century BCE for dates at the older 
end; mid-6th to 4th century BCE at the younger end).
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•  Age group 5: ca. 800-360 BCE (Fig. 7.5-7.7; purple box)
These 33 radiocarbon dates (roughly between 2500 and 2350 BP) from �9 sites (on 
pearl millet and charcoal mainly) are affected by the full impact of the calibration 
curve plateau and cannot be narrowed down beyond a range of 300-400 years. They 
group between 80�-485 BCE (Erl-�2294, Ungwar Kura �) and 728-364 BCE (KIA 30266, 
Akura). Looking at the calendar year ages at a �-sigma level (68.2% probability), a 
different picture emerges for the �4C dates after ca. 2425 BP. Taking the date from Ruga 
Fulani (MAMS �93�0, Fig. 7.6 bottom) as example, the calendar year range reduces 
to 5�8-374 BCE (as compared to 73�-408 BCE with 95.4% probability), placing the site 
in the latter half of the calibration curve plateau. That the difference between sites 
at the older and younger end of the plateau is significant and can give an indication 
of a chronological order is confirmed by Kiel laboratory for the dates from Janruwa 
A (KIA 30267, 80�-546 BCE) and Akura (KIA 30266, 728-364 BCE): “the age difference 
between the two samples, 188±50 years, is equivalent to 3.7 σ and statistically significant” 
(letter by P.M. Grootes, 9 August 2006). Terracotta fragments are present at all sites, 
with the exception of iron-smelting furnace sites, where finds other than iron, slag, 
burnt clay, and charcoal are rarely made.

•  Age group 6: ca. 540-� BCE (Fig. 7.7 bottom; pink box)
Only twelve dates (four on charcoal) from eight sites are included in this age group, 
which spans approximately 500 calendar years. Most dates are calibrated into the 2nd 
to 5th century BCE, only two dates lie within the �st century BCE/CE. Compared to the 
earlier groups, a decrease in the number of dates (indicating a decrease in the number 
of sites found) can be observed. This is not an artefact of sampling: the key study area 
is well surveyed and sites in this period still contain terracotta fragments, linking 
them to the Nok Culture. Therefore, it seems that the number of Nok sites overall 
decreased significantly. Four of the sites in this group contain iron-smelting furnaces 
(Baidesuru, Janjala Furnace, Joh Mari, Pandauke).

•  Age group 7: ca.� CE to modern times (Fig. 7.8; grey box)
The youngest age group is placed completely in the Common Era. A total of 25 dates 
were obtained for the period spanning the two millennia up to the present day. Only 
the 20 radiocarbon dates older than 200 BP are included in Figure 7.8. The other five 
dates can only be calibrated to being younger than the �7th century CE; their calendar 
year ranges are varying widely. Most samples were pearl millet and charcoal, but for 
the first time, other cultigens (sorghum, fonio) appear in the archaeobotanical record 
and were used for dating. The dates range from 54-2�8 CE (MAMS �9290, Daji Gwana 
Furnace) to �454-�624 CE (MAMS �7846, Pangwari C). At these sites, Nok terracotta 
fragments are no longer found in the excavation context. Therefore, these sites are not 
longer attributed to the Nok Culture. Yet, these dates indicate a continuous occupation 
of the key study area in the Common Era, with a concentration of dates and sites in 
the �5th and �6th centuries CE (Fig. 7.8 bottom, circle).



Potsherds in Time

42

Figure 7.�. Age group � (�600-�000 BCE) of the multiple calibration plot of radiocarbon dates obtained by 
the Frankfurt project, shown in chronological order (Fig. 7.�-7.8). Converted with OxCal4.2, IntCal�3 (Bronk 
Ramsey 2009; Reimer et al. 20�3), 95.4% probability.
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Figure 7.2. Age group 2 (��00-800 BCE) of the multiple calibration plot of radiocarbon dates obtained by the 
Frankfurt project, shown in chronological order (Fig. 7.�-7.8). Converted with OxCal4.2, IntCal�3 (Bronk 
Ramsey 2009; Reimer et al. 20�3), 95.4% probability.
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Figure 7.3. Age group 3 (830-760 BCE) and part of age group 4 (800-540 BCE) of the multiple calibration 
plot of radiocarbon dates obtained by the Frankfurt project, shown in chronological order (Fig. 7.�-7.8). 
Converted with OxCal4.2, IntCal�3 (Bronk Ramsey 2009; Reimer et al. 20�3), 95.4% probability.
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Figure 7.4. Age group 4 (800-540 BCE) of the multiple calibration plot of radiocarbon dates obtained by the 
Frankfurt project, show in chronological order (Fig. 7.�-7.8). Converted with OxCal4.2, IntCal�3 (Bronk 
Ramsey 2009; Reimer et al. 20�3), 95.4% probability.
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Figure 7.5. Part of age group 4 (800-540 BCE) and age group 5 (800-360 BCE) of the multiple calibration 
plot of radiocarbon dates obtained by the Frankfurt project, shown in chronological order (Fig. 7.�-7.8). 
Converted with OxCal4.2, IntCal�3 (Bronk Ramsey 2009; Reimer et al. 20�3), 95.4% probability.
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Figure 7.6. Age group 5 (800-360 BCE) of the multiple calibration plot of radiocarbon dates obtained by the 
Frankfurt project, shown in chronological order (Fig. 7.�-7.8). Converted with OxCal4.2, IntCal�3 (Bronk 
Ramsey 2009; Reimer et al. 20�3), 95.4% probability.
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Figure 7.7. Part of age group 5 (800-360 BCE) and age group 6 (540-� BCE) of the multiple calibration plot of 
radiocarbon dates obtained by the Frankfurt project, shown in chronological order (Fig. 7.�-7.8). Converted 
with OxCal4.2, IntCal�3 (Bronk Ramsey 2009; Reimer et al. 20�3), 95.4% probability.
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Figure 7.8. Age group 7 (� CE to present) of the multiple calibration plot of radiocarbon dates obtained by 
the Frankfurt project, shown in chronological order (Fig. 7.�-7.8). Converted with OxCal4.2, IntCal�3 (Bronk 
Ramsey 2009; Reimer et al. 20�3), 95.4% probability.
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6.2  Luminescence Dates

In contrast to the large number of �4C dates, only 27 luminescence dates have been 
obtained, using both optically stimulated luminescence (OSL) and thermoluminescence 
(TL). Luminescence has been used mainly for sites where no organic material for 
radiocarbon dating is available or where it is important to date the artefact directly (e.g. 
terracotta, iron-smelting furnace), especially when the radiocarbon dates are subject to a 
high degree of uncertainty because of the calibration curve plateau. Unfortunately, the 
measurement error in luminescence dating is quite high as well, so that the luminescence 
methods cannot help overcome the limitation of exact radiocarbon age determinations in 
the middle of the first millennium BCE. 

6.2.1  Samples and Laboratories

Three series of samples were submitted for luminescence dating in 2006, 20�2, and 20�3 from 
excavations conducted between 2005 and 20�3. The results and details of the samples are 
presented in Appendix 3.2. In the following, each set of samples is described separately.

The 2006 Samples

Ten terracotta figure fragments from seven sites surveyed or excavated in 2005 and 2006 
were selected for luminescence dating. Two samples (Iddah, Akura) came from excavations; 
the other samples were either collected from the spoil of looting holes or obtained from 
locals. Only for the excavated sites was organic material available for radiocarbon dating. 
Luminescence was therefore the method of choice to date the terracotta parts directly 
and cross-check the �4C ages. The samples were submitted to the Rathgen-Forschungslabor 
in Berlin, Germany. Soil from inside the terracotta figures was used to determine the 
external dose rate. Regenerative OSL measurements were conducted on quartz grains 
(�25-�80 µm) included in the clay of the archaeological samples. OSL was used instead of 
TL because of OSL’s greater reliability and slightly smaller dating error (5-�0% compared 
to 7-�2% in TL, pers. comm. C. Goedicke, 20 May 2007).

The 2012 Samples

Seven samples, taken from seven sites excavated in 20�0 and 20��, were submitted, 
comprising a fragment of a vessel later identified as the base pot of an almost complete 
terracotta figure, a fragment of a vessel with anthropomorphic applications, two furnace 
wall fragments, and three potsherds. �4C dates are available for all sites. The base pot 
fragment was chosen for luminescence dating because it differed in style from the other 
pottery at the site. The anthropomorphic vessel was likewise a unique find worth dating 
directly. Dating furnace fragments directly (instead of the associated organic material) was 
considered important for determining when the Nok Culture began to produce iron. The 
three potsherds, meanwhile, were chosen because they appeared intrusive and of a younger 
age than the rest of the material.
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The samples were submitted to the Klaus-Tschira-Labor in Mannheim, Germany (MAL). 
Surrounding soil for the determination of the external dose rate was available for four 
samples; for the anthropomorphic vessel the sediment from the infill was used. Two 
samples (Pabeki, Sabon Janruwa) did not have soil samples. The archaeological and soil 
samples were analysed by Low Level Neutron Activation Analysis (NAA) for doserate 
determination. The paleodoses, or absorbed doses, of the archaeological samples were 
obtained by additive (multiple aliquot) and – in few cases – regenerative (single aliquot) 
TL measurements on both quartz minerals (�00-200 µm) and fine-grain particles (4-
�� µm).4� In certain cases OSL was performed on quartz minerals as well (pers. comm. S. 
Lindauer, �� March 20�3). The given ages were calculated as the error-weighted averages 
of all measurements performed on one sample. 

The 2013 Samples

All ten samples are furnace or tuyère fragments from five iron-smelting sites, sometimes 
with multiple furnaces, excavated in the summer of 20�3. �4C dates are available for all 
sites, but only direct dating of the furnaces can provide proof of whether they were used 
in Nok times, as potsherds are usually very sparse at iron-smelting sites and cannot assist 
in a clear classification. 

The samples were submitted to the Klaus-Tschira-Labor in Mannheim, Germany 
(MAL). Surrounding soil for the determination of the external dose rate was available. 
All samples were analysed by Low Level NAA. The paleodoses of the archaeological 
samples were obtained mostly by additive TL measurements on both quartz minerals 
(�00-200 µm) and fine-grain particles (4-�� µm). The given ages were calculated as the 
error-weighted averages of all measurements performed on one sample. 

6.2.2  Results and Discussion of Luminescence Dates

The ages determined from the luminescence measurements are listed in Appendix 3.2. In 
the following, the results will be discussed by artefact category, viz. terracotta, pottery, and 
furnace fragments. Where �4C dates are available, they will be included in the discussion. 
First, a brief summary of the methods and limitations is given.

It was in the �960s that archaeologists first used the TL method to date ancient pottery. 
Since then, different measurement methods have been developed and refined. Extensive 
descriptions of the method are provided in Fleming (�976, �979) and Aitken (�985, �989). 
Simply put, the method uses a weak light emitted by a crystal that is heated to more 
than 500°C. The light induces a release of the energy stored in the crystal lattice after 
exposure to ionising radiation. Every time the crystal is heated above 500°C, the clock is 

4� The paleodose is determined from the TL signal of the archaeological sample. The TL signal is measured 
by heating subsamples (aliquots) at a constant rate, producing glow curves. The additive glow curve is 
produced by giving a radiation dose with a calibrated radioactive source in addition to the natural one; the 
regenerated signal is produced when the sample has been zeroed by heating and then given an artificial 
radiation dose (Richter 2007: 673). The multiple aliquot method uses several aliquots per dose and 
calculates the average value. The method of choice here is the additive multiple aliquot TL method (pers. 
comm. S. Lindauer, 25 May 20�6). 
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set back to zero, as the geological thermoluminescence in a mineral is driven off (Fleming 
�979: ��0-���). After heating, the accumulation of energy through natural radioactivity 
begins again. Measuring the TL signal can therefore date the time of the last heating. 
Pottery is usually fired to temperatures above 700°C, and this firing causes a depletion 
of the natural radiation dose. The advantage of TL dating over radiocarbon dating is the 
fact that artefacts that were subjected to heat in excess of 500°C, be they pottery, furnaces, 
or fired stone, can be dated directly rather than through associated organic material. The 
OSL method uses the same radiation storage in a mineral, but considers the most recent 
exposure to light rather than the most recent heating incident. Thus, OSL can also date 
unheated objects if they were buried in the ground. 

However, the luminescence methods have their limitations which must be considered 
when dating archaeological objects. The TL method dates the most recent heating incident 
– not necessarily the firing of the object. Especially in Africa, bushfires are common, 
often started by farmers to clean their fields. Though the temperature of a bushfire may 
not reach 500°C to release all energy stored in the lattice, even lower temperatures can 
influence the signal, always depending on the depth in which the object was buried. The 
biggest uncertainty in TL dating, however, concerns the determination of the external or 
environmental dose rate, especially with regard to the moisture the sample was exposed 
to. The TL age is a combination of internal dose (in the object) and external dose (in the 
environment). Determining the external dose is complex: regional factors such as elevation 
or the amount of ground water (which can cause the leaching of radioactivity) (Aitken 
�985: 30) must be taken into account. These and other factors influence the accuracy of 
TL results. The error is typically in the 7-�0% range (Aitken �985: 30), and sometimes no 
reliable date can be obtained. For fired ceramic objects, a a good accuracy of ±5-�0% of 
the age requires sufficient material that is buried in homogeneous soil at a depth of at 
least 30 cm, as well as a representative soil sample from the surrounding area (Aitken 
�989: �56).

Terracotta

All ten samples from 2006 and two samples from 20�3 (base pot from Daji Gwana, 
anthropomorphic vessel from Taka Lafiya) are fragments of terracotta figures. The 2006 
OSL dates range from �064-720 BCE (5A72, Akura) to 445-�57 BCE (3POL, Polwaya). These 
dates confirm the first millennium BCE as the production period of terracotta figures; no 
date is older than �000 BCE at the most, none is younger than the 2nd century BCE. Three 
dates were obtained for the Anzah Gida site. They all overlap between 600 and 400 BCE. 
This is in line with the results of previous research (Chapter 5) and with the project’s 
radiocarbon dates. The 20�3 dates are slightly younger, between the 4th century BCE and 
the 2nd century CE. 

�4C dates are available for several sites (Tab. 4), but they do not always match the TL/
OSL dates. Even for those which do, as seen in Iddah, the error of the luminescence date 
(7%, ±�86 years) is so large that the age given is no more precise than that of the �4C date 
falling into the calibration curve plateau, making it impossible to determine a sample’s 
age more precisely. The difference in the TL and �4C dates for Daji Gwana and Taka Lafiya 
cannot be explained for the time being; maybe the terracotta figures were deposited in 
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Table 4. Comparison of luminescence ages on terracotta fragments and �4C ages per site. Dates are taken 
from Appendix 3.

Table 5. Comparison of luminescence ages on potsherds and �4C ages per site. Dates are taken from Appendix 3.

older occupation levels or some of the dates are erroneous. Ongoing detailed site analysis 
will help to answer the question.

Pottery

Only three potsherds were submitted for TL dating, either because they were deemed 
intrusive – i.e. younger than the Nok Culture layer – or because the �4C date did not 
fit the pottery classification; TL was used to confirm the pottery classification despite 
different �4C ages (Tab. 5). Here, TL dating – in two out of three cases – was unable to help 
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distinguish different occupation phases by directly dating the potsherds. Only in the case 
of Ido, the TL date has confirmed the age estimate suggested by analogy with other sites 
dating to the second millennium CE with similar decoration.

Iron-Smelting Furnaces

With regard to the discussion on the beginnings of iron production in the Nok Culture 
and in all of sub-Saharan Africa (see Eggert 20�4 for a recent summary), the direct dating 
of iron-smelting remains such as furnace walls or tuyères has considerable advantages 
over the radiocarbon dating of associated plant material. Here, a classification based on 
pottery analysis is difficult, since hardly any diagnostic potsherds are found at the iron-
smelting sites. If they are, pottery material often appears mixed. Radiocarbon dates were 
received for all ten excavated sites that contain iron-smelting furnaces (all samples were 
charcoal); luminescence dates were obtained for seven of them. Most sites contained more 
than one iron-smelting furnace. In total, 26 furnaces were excavated at the ten sites.

The radiocarbon dates for the five furnace sites excavated before 20�3 (Intini, Joh 
Mari, Pandauke, Pulu, Sabon Janruwa) all lie in the middle of the first millennium BCE 
(Appendix 3.�); the oldest at 79�-54� BCE (MAMS �3643, Pulu), the youngest at 377-�68 
BCE (UtC �4864, Joh Mari). The old date confirms the beginning of iron production not 
earlier than ca. 800 BCE and not later than about 550 BCE. For Intini and Sabon Janruwa, TL 
samples were submitted to confirm the �4C dates. The other five furnace sites (Baidesuru, 
Daji Gwana Furnace, Janjala Furnace, Kolin Kuchimi, Ruga Fulani) were excavated in 
20�3; for all of them �4C and TL samples were selected for dating.

Table 6. Comparison of luminescence ages on furnace fragments and �4C ages per site. Dates are taken from 
Appendix 3.
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The results were surprising; whereas most �4C results date into the middle of the first 
millennium BCE, the TL results are – except for one – much younger, indeed in the first 
millennium CE (Tab. 6). Interestingly, measurements on the quartz grains gave older 
results than measurements on fine-grained material, and OSL datings were often younger 
than TL datings (pers. comm. S. Lindauer, �2 June 20�4). At first no pattern could explain 
the discrepancy: bushfires would not cause such consistently younger TL dates. Since 
20�3, however, a dissertation project dedicated to the iron production of the Nok Culture 
has performed chemical analysis of furnace remains and associated slag. The analysis 
of furnace wall fragments revealed vitrified quartz and feldspar grains. Vitrification (i.e. 
the formation of quartz-feldspathic glass) occurs at temperatures exceeding 950-�000°C, 
a temperature easily reached in an iron-smelting furnace. A study on vitrified ramparts 
in Europe investigated the connection of heating and TL results and found that TL ages 
become successively younger with increasing firing temperatures above 900°C (Kresten 
et al. 2003). Their analyses also showed that the higher the glass content of the sample, 
the younger the age. This explains not only the young TL dates but also the differences 
in the TL dates, caused by the varying degree of vitrification. As for furnace walls, the 
degree of vitrification should increase from the outside to the inside of the furnace. 

This hypothesis will be tested on selected samples in cooperation with the Klaus-
Tschira-Labor in Mannheim (pers. comm. H. Junius, 4 February 20�5). Potsherds and 
terracotta parts should not be influenced by this effect since they are not fired above 
900°C. The vitrification may not explain all erroneous TL dates – for example, at the Daji 
Gwana Furnace site, one �4C date matches the TL dates. In this case, the Nok Culture �4C 
date may be erroneous. As for Intini, the sample dated by TL probably came from an area 
of the furnace not affected by heat above 900°C. 

6.3  Duration of the Nok Culture Based on Absolute Dates

The large number of absolute dates obtained by the Frankfurt project has added 
significantly to the previously known dates and suggests that the Nok Culture began and 
possibly ended earlier than previously thought. The dates give a picture of the duration of 
the Nok Culture – spanning a period of over one thousand years –, its beginning and its 
disappearance: settlement activities with clear evidence of human presence in the form of 
pottery, stone tools (mostly grinding tools), charcoal concentrations, pit features, and pearl 
millet as cultigen appear in the middle of the second millennium BCE. In the early centuries 
of the first millennium BCE, the Nok terracotta tradition seems to have evolved. From the 
4th century BCE onward, Nok Culture sites, defined through the presence of terracotta 
figures, decrease significantly in number. Sometime around the turn of the Common Era 
at latest, the Nok Culture – at least as defined by its terracotta art – disappeared; no more 
sites containing terracotta figures are found thereafter. Settlement activities, however, 
continued in the region. Absolute dates attest the presence of sites from the early centuries 
CE onwards, with higher find densities evenly spread over the excavation units, but no 
longer featuring Nok artefacts, be it terracotta figures or typical pottery. 

Traces of occupation earlier than those assigned to the Nok Culture are few and hard to 
find. Only one tested site (Tudun Kaura) contained a microlithic quartz artefact inventory 
pointing to the pre-ceramic Later Stone Age, but absolute dating was impossible because 
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of a lack of organic material.42 Extensive surveys especially in the key study area have not 
brought to light any other sites older than the mid-second millennium BCE. Probably, 
people immigrated into the region at this time, most likely from the north, since they 
were acquainted with pearl millet, a crop native to the Sahel zone (Höhn & Neumann 
20�6). Absolute dates alone, however, do not reveal whether the immigrants were the 
same people who began creating the terracotta figures, the defining attribute of the Nok 
Culture, from the early first millennium BCE onward. At the sites dating before �000 BCE, 
diagnostic Nok terracotta finds are missing from the excavations and the contexts of the 
�4C samples.43 Nevertheless, continuity in site use and similar aspects of material culture 
suggest a connection, so that the period from the middle of the second millennium BCE 
to the early first millennium BCE may be termed the Early Nok phase (Fig. 8).

The number of absolute dates show a sharp rise in sites in the 9th century BCE, the same 
time terracotta figures start appearing on a large scale in safely dated contexts. The very 
high peak at 800 BCE (Fig. 8) is evidence that a large share of all dates have their highest 
probability there – more than at any other time.44 The multiple calibration plots (Fig. 7) 
confirm this; there is a concentration of dates shortly before the calibration curve plateau 
and within the first half of the plateau (see also Appendix 5 for single calibration plots). 
Together with the evidence of iron metallurgy around the middle of the first millennium 
BCE the period of high density between approximately 900 and 400 BCE is considered the 
central phase of the Nok Culture (Middle Nok). Based on the presence of terracotta figures 
in sites dating between �000 and 800 BCE, it has become clear that the Nok Culture with 
its terracotta art began in the early first millennium BCE, a fact that had so far only been 
suggested based on �4C dates from terracotta figures in European collections (Boullier et 
al. 2002/2003).

The higher probability density lasts until the 4th century BCE when the number of dates 
and sites declines abruptly. This cannot be a sampling artefact, since the key study area 
has been extensively surveyed, and only a handful of sites were found that date between 
the 4th and �st century BCE (consequently considered the Late Nok phase). Were it not for 
Nok terracotta parts still found at these sites, the drop in absolute dates would suggest that 
the Nok Culture period ended in the 4th century BCE. The low frequency of sites continues 
into the Common Era. Here, however, the reason may be a sampling effect. Sites in the 
first and second millennium CE, finally, do not contain any terracotta fragments – or at 
least none that can be safely attributed to the Nok Culture (based on the typical elements 
of a Nok terracotta figure). These sites, thus, are not considered to belong to the Nok 

42 Microlithic quartz artefact inventories were excavated at two rock shelters on the Jos Plateau (Rop, 
Dutsen Kongba), there attributed to the Later Stone Age (Chapter 9). 

43 Nok terracotta fragments are found on the surface or in the vicinity of excavation areas with dates in the 
second millennium BCE (e.g. Ankoro, Pantaki �). The terracotta are remnants of looting activities, but 
cannot be linked with certainty to the excavated material. Thus, establishing a connection between the 
excavated material and the Nok Culture – if terracotta is used as the single defining cultural attribute – is 
difficult.

44 As mentioned above, the number of �4C dates per site varies significantly, seemingly distorting the density 
plot (Fig. 8) by giving more weight to sites with multiple absolute dates. Omitting dates in the same age 
range for these sites, however, does not change the probability density graph substantially. The high peak 
remains centred around 800 BCE and the drop still occurs after 400 BCE, confirming the robustness of the 
results. The same effect is also visible in other studies using radiocarbon dates of the first millennium BCE 
(Ozainne et al. 20�4: 36�-362).
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Figure 8. Summed probability density of the radiocarbon dates obtained by the Frankfurt project (OxCal4.2, 
IntCal�3, 95.4% probability; using the “sum” command). The programme produces the sum of the �4C dates’ 
individual probability distributions for each year. The high peak around 800 BCE is caused by the large number 
of �4C dates that have their highest probability there, at the beginning of the calibration curve plateau.

Culture and will be referred to as Post-Nok.45 They have not been actively sought out after 
the break between the Nok Culture period and subsequent times became apparent. Thus, 
the region may have been more densely settled than seen in the project’s data. 

Several sites show evidence of multiple occupation phases (e.g. Doguwa, Ido, Pangwari, 
Puntun Dutse). In general, Nok Culture sites contain no clear stratigraphies and cultural 
layers are rarely thicker than 30-50 cm (except for pits which may reach deeper). Absolute 
dates – ranging from the second millennium BCE to sometimes as far as the second 
millennium CE – are thus often the only way to reveal the occupation dynamics of a 
site, even if they cannot tell whether the sites were continuously occupied over centuries 
or were used only intermittently. Despite their importance, absolute dating methods 
have their limitations. Radiocarbon measurements only date associated organic material, 
and calibration curve plateaus such as the one between approximately 800 and 400 BCE 
cause imprecise age estimates of several hundred years. To the contrary, luminescence 
dating uses the object rather than associated plant material, and luminescence years 
can be directly converted into calendar years. However, luminescence dating requires 
several prerequisites such as appropriate environmental information and – in the case 

45 To distinguish Nok Culture sites from younger sites with different ceramic inventories and a lack of 
Nok terracotta figures, the term “Post-Nok sites” has been coined. These sites cannot be attributed to 
other traditions due to a lack of an established archaeological sequence for the time and region under 
consideration. Acknowledging the shortcomings of the term “Post-Nok” with its focus on the Nok 
Culture as the defining complex in the archaeology in this region, it will be used as working term for the 
sake of delimiting Nok Culture sites and pottery from subsequent sites.
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of TL dating – may be erroneous due to too low or too high heating temperatures. The 
methods should therefore complement one another whenever possible. But even then, 
as evidenced by the dating of the iron-smelting sites, a precise or even an accurate age 
estimate may be impossible. 

So far, Nok Culture sites have been defined solely by the presence of terracotta figures. 
Absolute dates alone cannot help link sites without terracotta finds to the Nok Culture. To 
gain further insight into the duration, extension, and development of the Nok Culture, then, 
archaeological analyses must complement and support the absolute dates. In this study, 
the analysis of the pottery ubiquitous on Nok sites is the method of choice. Pottery analysis 
should make it possible both to distinguish the Nok Culture from any predecessors or 
successors and to classify several pottery groups during the duration of the Nok Culture. 
The results of this chronologically focussed analysis are presented in Chapter 7. The 
different lines of evidence – the absolute dates, the pottery analysis, and the excavation 
results – are synthesised in Chapter 8 to develop a chronology of the Nok Culture.
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7  Pottery Analysis

The centrepiece of this study is the comprehensive analysis of the excavated Nok Culture 
pottery. This analysis fulfils several goals: first, it describes the whole of Nok Culture 
pottery, since no detailed information was available prior to this work (Chapter 2.2). 
Second, it classifies the pottery into various pottery groups (Chapter 7.5) that – together 
with the absolute dates obtained by the Frankfurt project (Chapter 6) – provide an overall 
chronology of the Nok Culture (Chapter 8).46 Finally, it forms the basis for comparison 
with other archaeological pottery traditions in Nigeria and West Africa that may allow 
insight into the position of the Nok Culture in a wider regional context (Chapter 9).

Pottery occurs almost ubiquitous at Nok sites and is thus well-suited for chronological 
considerations. Studies of other West African ceramic inventories have shown that changes 
over time can be determined by analysing pottery attributes such as form, decoration 
motif, decoration technique, temper, and vessel construction technique (see e.g. Stahl 
�984; Shinnie & Kense �989; McIntosh �995; Wiesmüller 200�; Wendt 2007; MacDonald 
20��). In addition, potsherds can provide information on regional or ethnic differences 
between their makers, different uses or functions of the vessels themselves, and even social 
or economic developments in the producing communities (see e.g. David et al. �988; 
Gosselain 2000; Mayor et al. 2005; Manning 20��). 

While Nok pottery certainly contains a multitude of information on all these aspects, 
this study puts emphasis on the chronology and thus on pottery attributes that change 
over time. A lack of prior information on which attributes change over time and are thus 
suitable for chronological analysis has advantages and disadvantages. One advantage 
is independence from already established classifications: starting from scratch allows 
the freedom to define database, recording system, and significant attributes as one sees 
fit based on the material available (McIntosh �995: �3�). But that in itself can also be a 
disadvantage; not having a prior classification to base a recording system on means that 
the system is inevitably tailored to the research question and inventory that it analyses. 
Nor is there any information available to compare results to. In the course of examining 
Nok pottery, decoration and form have emerged as the most significant attributes with 
chronological relevance. The recording system has been designed to account for the 
significance of these attributes. Other attributes that may be of importance for future 
research questions were recorded as well, yet with less detail.

In the study of Nok pottery, two factors make chronological analysis quite difficult: 
first, the lack of visible vertical stratigraphy in Nok cultural layers that are often no thicker 
than approximately 50 cm. In early investigations, this led to the assumption that Nok 
sites were single-phase and occupied for only a short period of time. This assumption has 
proven wrong: Nok sites were often used several times, either within the Nok Culture 
period or again in later times. Second, sites lack distinctive features such as short-lived 
waste pits or burials that could be regarded as “closed associations”, important for 
establishing chronological orders.47 Nok sites contain pit features which are interpreted as 

46 A welcome side effect of this work is that in future fieldwork, archaeological sites can then be identified 
as Nok sites by pottery only, even if no terracotta fragments are present.

47 A closed association is defined as a group of artefacts within a single feature or deposit that shows no 
sign of disturbance since its formation and is sealed by another archaeological layer (Darvill 2008).
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waste pits, but closed associations can rarely be assumed (see Schmidt 20�4 for a detailed 
analysis of features at the Nok site of Pangwari). The large amount of absolute dates thus 
is important not only in establishing an overall chronology of the Nok Culture but also in 
linking the pottery of single sites to a calendar system and identifying changes over time. 
In this respect, absolute dates will be included in the statistical analysis of the pottery and 
help determine whether changes in recorded attributes are of chronological relevance. 

This chapter will first explain the data selection and recording system, describing all 
attributes categorised according to decoration, form, and technical elements (Chapter 7.�). 
The lists of attributes (and their types) recorded with regard to decoration and form are 
– together with a large number of photos – presented in Appendix 6-�4. Then, various 
statistical analyses will be presented, conducted on general quantitative data (Chapter 7.2) 
as well as on decoration and form elements (Chapter 7.3, 7.4). The results of the pottery 
analysis have led to the definition of seven pottery groups for Nok pottery and two pottery 
groups for Common Era pottery (Chapter 7.5). This chapter is concluded by presenting 
three sample sites for which the spatial distribution of different pottery groups reveals 
chronological differences and assists in the sites’ interpretation (Chapter 7.6). 

7.1  Data Selection and Recording System

7.1.1  Data Selection and Preparation

Information on the 79 sites tested or excavated between 2005 and 20�4 (see Fig. 4) is 
provided in Appendix � (with details for each site on, among others, excavation data, 
finds, absolute chronological classification, and pottery classes present). Of the 79 sites, 
48 sites are included in pottery analysis (Fig. 9, Tab. 7). The other 3� sites either did not 
contain any (or only undecorated) pottery, or else were investigated before 2006 or after 
20��. Since 20�2, the material has been stored in the project’s research station in Janjala, 
not available for recording – with one exception for the Pangwari site.48

At approximately half of the 48 sites, more than one unit was excavated, amounting to 
�05 units in total (not considering test pits). While all units containing pottery were recorded 
separately in the database (see Tab. 7, column “No. of units”), some of them were combined 
for the purpose of reducing the number of elements with low frequencies for multivariate 
statistical analysis (see Tab. 7, column “Units in pottery analysis”). This has been done for 
all sites with units containing similar pottery assemblages (and similar absolute dates, 
if available), for which no different chronological result is to be expected if considered 
separately. For all other sites, units are shown as originally recorded. At the Akura site 
(AK), almost 300 holes, resulting from looting, were extended to test pits and the material 
collected. While most material (including the material from the only excavation unit) is 

48 In winter 20�2/20�3, terracotta deposits were discovered there, in combination with pottery which is 
extremely well preserved. Absolute dates indicate several occupation episodes at the site. Thus, although 
the unexpected stop of fieldwork prevented a detailed recording, the pottery is included in the analysis. 
The excavation continued in winter 20�3/20�4. This material is stored in Janjala and has not been accessible 
so far.
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similar and put together, some test pits feature different pottery that is put in a separate 
unit (AK_PN). At the Kushe site (K), two excavations with separate site numbers were 
grouped together since they are close to each other and only have very small inventories. 
Although the pottery material from the seven units at the Pangwari (PGW) site is similarly 
mixed, the units are considered separately (except for unit A that is included in unit B) 
because of the large quantities. At the Ungwar Kura site, neighbouring units were grouped 
together if they contained small quantities of pottery that would distort the analysis. In 
total, for the purpose of statistical analysis, 73 combined or individual units are created.

As described in Chapter 4.3, two different excavation methods were used, owing to the 
early project years’ goal to test as many sites as possible to retrieve datable plant material 
and pottery for analysis.49 These small test excavations were carried out in arbitrary levels, 
removing finds in levels between �0 and 30 cm. Larger excavations were carried out at 
sites chosen because they were not as severely damaged by looting as the others and 
because they showed potential for revealing features and structures. Here, all finds as 
well as features, excavation borders, and topography were measured three-dimensionally 

Figure 9. Map showing all sites included in the pottery analysis (n=48). Most of the sites, as well as the Nok 
research station near the village of Janjala, are located in the key study area (white box). Only four sites are 
much further away and are shown in the small locator map (top left).

49 In addition, at sites surveyed in 2006 (AK, JAN A, JR A), test pits were dug between looting holes to test 
the sites’ potential. In 2009, test pits were dug in the vicinity of the excavations at Kachama (KA � and 
KA 2).
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Table 7 (left and above). List of all sites included in pottery analysis in alphabetical order (n=48). Shown are 
the site number, name, and label as well as year of excavation, total size of excavation (all units combined), 
and excavation method (arbitrary = in arbitrary levels; total = by total station). In addition, the number of the 
excavated units containing pottery and recorded in the database are shown (n=�06, not considering test pits) 
as well as the number of units included in statistical analysis (n=73).

In the following statistical analysis, the site labels will be used in the text and figures. For differentiation 
of the individual units per site, the units will be added to the site label using the underscore “_”, i.e. units 
A, B, and C at Kachama 2 will be shown as KA2_A, KA2_B, KA2_C. Site labels will not include an under-
score, except for the multivariate statistical graphics which do not allow blanks, i.e. Janruwa B will be JR_B 
instead of JR B in the text.

* The Kushe sites with two different site numbers and counted as separate sites in the total number of sites 
(48) are combined for the purpose of statistical analysis.
** Only excavated pottery from 2012/2013 is included. 
*** Only the 2011 excavation is included in the pottery analysis (no pottery was found in 2008).
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with a total station, receiving consecutive find numbers.50 Finds were assigned a find 
category code (Appendix 4) and were bagged with a find number tag. This enables the 
two- and three-dimensional reconstruction of find distributions during analysis, which 
aids in detecting distribution patterns not easily recognisable during excavation. Due to 
the general scarceness of visible features in Nok sites, this reconstruction is the only way 
to conduct spatial and functional site analysis. 

Of the 48 sites included in pottery analysis, slightly more than half were excavated by 
total station, accounting for over 90% of the total excavated area (Tab. 8). In contrast, on 
average, no more than 20 m2 were excavated per tested site. At the Puntun Dutse site (PD) 
both methods were used in different units. 

50 In general, each find was individually measured and bagged. Only where, for example, several potsherds 
were found in the same spot, were they measured as one find with one find number and bagged 
together.

Table 8. Total excavated area of sites included in pottery analysis, organised by excavation method and year 
of excavation.

Surface material from surveyed sites has not been considered in the analysis, but was 
examined for comparative reasons. Material collected from the surface of excavation 
areas has generally also been excluded from analysis because of a lack of context. Only 
at a few sites were surface finds recorded: at Dakko (DAK), the pottery from the test 
excavation between very recent looting holes was sparse and poorly preserved, whereas 
the pottery from the spoil of the looting holes was better preserved and representative of 
the inventory; at Tsaunim Maganda (TM), the surface finds were diagnostic, whereas the 
excavation revealed almost no finds; at Tsaunim Gurara (TG), a few surface finds were 
collected because they formed larger vessel units and clearly belonged to the excavated 
inventory; at Puntun Dutse (PD), potsherds from the surface formed a vessel unit with 
sherds from the excavation. 

Before 20�0, all finds from the total station excavations were recorded in find books 
during excavation (with their find number, category, quantity of pieces per find number, 
and total weight). Finds from smaller test excavations were bagged by find category 
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and level. All finds were transported to Frankfurt for further analysis. In Frankfurt, the 
potsherds were washed, individually labelled, and refitted wherever possible. In the 
beginning, undecorated body sherds were included in this process, to allow for vessel 
reconstruction. In the course of the analysis, however, it became clear that washing and 
labelling the undecorated sherds did not yield sufficient results to justify the effort. No 
reconstructions were possible, mostly due to the poor preservation of potsherds in general. 
Thus, only diagnostic sherds were selected. This category of diagnostic sherds comprises

• all decorated body sherds larger than approximately 3x3 cm51

• all decorated and undecorated rim sherds
• all decorated and undecorated base sherds
• all handles, applications and other specialty sherds.

The number of diagnostic potsherds per site varies considerably, owing to size of 
excavation, presence of usually find-rich features, and state of preservation. The decision 
was therefore made not to select samples but to include all diagnostic potsherds of the 
48 sites in the attribute analysis. All diagnostic potsherds – from test excavations and 
excavations by total station – were individually recorded in an Excel spreadsheet. 
For non-diagnostic potsherds, the procedure was different: sherds from smaller test 
excavations were counted and weighed by level (and divided into undecorated body 
sherds and diagnostic sherds smaller than 3x3 cm); only the sums were entered in the 
database. Non-diagnostic potsherds from excavations by total station were individually 
(by find number) counted, weighed, and recorded in the find book during fieldwork. 
This information had to be transferred into the database in order to get quantitative 
information on non-diagnostic sherds by site. Because of the individual entries by find 
number, the database comprises almost 42,000 entries (see Chapter 7.�.2 for the structure 
of the recording system). 

While the reconstruction of the spatial distribution of finds and features is a major 
advantage of excavation by total station, such excavation method poses a major challenge 
to pottery analysis. At Frankfurt project sites, the most frequent find category is pottery, 
with large numbers of individually measured finds. For three-dimensional distribution 
reconstruction and for comparison of potsherds within and between sites, each diagnostic 
potsherd must be labelled individually with its respective find number, which is extremely 
time-consuming. On the other hand, since each potsherd is individually entered in the 
database, the pottery analysis itself becomes comprehensible and replicable. 

From 20�0 onwards, after the construction of the Nok Culture research station in 
Janjala, all potsherds from the excavations were processed there. They were recorded in 
the find book as before and sorted by category by trained local excavation assistants. These 
assistants separated the decorated potsherds, the rim sherds, and the base sherds from the 
rest and gave them to the author, during her time in the field (eight weeks each between 
February and April 20�0 and 20�� and three weeks in January 20�3) for further processing, 
viz. washing, labelling, refitting, and recording. All undecorated body sherds were 
recorded in the find book and then either stored or returned to the excavation unit before 
refilling. Thus, undecorated potsherds from all sites excavated from 20�0 onwards were not 

5� Smaller sherds do not give reliable information about decoration or form. At Puntun Dutse and Ungwar 
Kura_9 & _�2, the number of diagnostic potsherds was so large that sherds smaller than 5x5 cm (or not 
individually measured by total station) were excluded.
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inspected by the author. Again, the gain in information did not appear substantial enough 
to merit the time and resources required to reconstruct vessels including undecorated 
potsherds.

7.1.2  Structure of Recording System

The pottery analysis presented here focuses on chronological aspects. Given the lack of 
detailed groundwork on this topic, it was unknown which attributes were to be considered 
chronologically relevant. Visual examinations of pottery inventories from sites excavated 
between 2006 and 2008 and dated by absolute dating methods confirmed the initial 
impression that decoration and form are the attributes to change most likely over time. In 
addition to the focus on these attributes, the recording system had to take into account: the 
large number of sites and sherds; the different excavation techniques resulting in different 
information per sherd and site; and the large amounts of undecorated body sherds that 
had to be recorded individually for quantitative analysis. The system also had to be flexible 
enough to allow adjustments if new attributes were found to be chronologically relevant 
or to include attributes that might be relevant for future research questions.52

An Excel spreadsheet has been used as basis of the recording system, because of its ability 
to manage large amounts of basic information on each potsherd (including undecorated 
body sherds) as well as different qualitative attributes and their types for each diagnostic 
potsherd or vessel unit.53 Attribute-based pottery recording creates a multidimensional 
data set that can be used for the description, classification and interpretation of a pottery 
inventory with regard to numerous different research questions (McIntosh �995: �30). 
According to MacDonald (20��: 50), the attribute-based approach to the study of pottery 
inventories has spread in sub-Saharan archaeology since Munson’s (�97�) and McIntosh’s 
(�995) work. Nevertheless, all recording systems inevitably differ just as research questions 
and pottery assemblages differ from one another. The principal attributes recorded are 
usually similar but the types defined for a given attribute are different and geared to the 
specific pottery assemblage under investigation. 

For this study, the recording system was developed from scratch, based on initial 
observations made in 2009, at the beginning of the dissertation project. It has proven 
remarkably stable, with only a few basic adjustments necessary over the course of the 
work. The list of types per attribute grew over time. Each type is assigned a consecutive 
nominal integer number code, not implying any rank order. Nominal numbers are well-
suited for multivariate statistics.

The Excel spreadsheet lists the potsherds in the horizontal rows; the vertical columns 
contain the attributes recorded per potsherd (Fig. �0). The database comprises a total of 
4�,883 rows or data sets, with a maximum of 66 columns. The basic information recorded 
per potsherd is explained below; the qualitative attributes describing the diagnostic 
potsherds are presented in Chapter 7.�.3.

52 The pottery has been exported to Germany on a temporary basis only and will soon be returned to the 
National Commission for Museums and Monuments in Nigeria, where its accessibility will be limited.

53 “Attribute” will be used to describe the categories, e.g. vessel form, rim form, decoration motif, decoration 
technique, wall thickness, colour etc. “Types” or “characteristics” are the different traits of an individual 
attribute, e.g. pot with everted rim, open bowl, and restricted bowl, which are all types of vessel form. 
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Each data set has a unique identifier (Fig. �0, columns A-F, shaded in red), composed 
of site number, site name (site + unit) and find number. Excavation units exist only for 
sites with more than one excavated trench. The find number in total station excavations 
is the consecutive number measured; sometimes several potsherds have the same find 
number. If they come from different vessels and need to be recorded separately, they 
receive a sub-number (�, 2, 3…). For excavations in arbitrary levels – and finds from test 
pits, surface, profiles, and features – the diagnostic potsherds are listed separately. Their 
identifier is made up of the level information (either as L�, L2, L3, or as depth in cm) and 
a consecutive sub-number (�, 2, 3…). All undecorated potsherds per level are recorded 
together, using sub-number 999. The same applies for the diagnostic potsherds smaller 
than 3x3 cm (998) (or smaller than 5x5 cm (997) for the sites of Puntun Dutse and Ungwar 
Kura).

The method of excavation is recorded in columns G-K (Fig. �0, shaded in blue). Since 
larger excavations were recorded by total station measurement, smaller test excavations 
occurred in arbitrary levels, and test pits were dug to test a site’s potential, the following 
categories were established:

1 Excavation by total station
2 Excavation in arbitrary levels
3 Test pit
4 Surface find
5 Find from trench profile (no individual recording)
6 Find from excavated feature (no individual recording)

Figure �0. Detail of the Excel database showing the basic information recorded per vessel unit.
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The x-, y- and z-coordinates are given for find numbers from total station excavations 
only. In situations where finds occur in a feature, the number of the feature is added.

Each case is assigned a “pottery phase” (Fig. �0, column L, shaded in green), matching 
it to an absolute chronological phase (Chapter 6.3), if possible. These labels are used for 
statistical analysis and for distinguishing pottery of several phases within an excavation 
unit, especially when plotting the finds in two- or three-dimensional scatter plots. Sherds 
are sorted into the following categories:

1    Undecorated body sherds (no classification possible)
2    Early Nok (second millennium BCE sites)
2T Transition (sites of the first two centuries of the first millennium BCE)
3    Middle Nok (sites of the first millennium BCE up to ca. 400 BCE)
4    Late Nok (sites of the last centuries BCE)
5    Post-Nok (5a – carved roulette, 5b – flexible roulette, 5c – other; sites of the
      Common Era)
6    Diagnostic sherds < 3 cm (no classification made)
7    Nok (general, no detailed classification possible)
99  No classification possible

Columns M-X (Fig. �0, shaded in yellow) comprise several pieces of information 
explained below; the others serve mainly sorting purposes: “Diag.” separates diagnostic 
sherds from undecorated body sherds (�=diagnostic); “<3 cm” marks diagnostic sherds 
too small for analysis; “Deco” indicates presence or absence of decoration; “Photo” marks 
sherds of which a photo was taken; “Remarks” enables the researcher to include additional 
information not recorded elsewhere.

Potsherds in this study are grouped and recorded by vessel units (VU) (Fig. �0, column 
N-O). Vessel units comprise all potsherds that clearly belong to one vessel, either by fitting 
together or by having identical types of decoration and form. For each VU, attributes 
are recorded only once.54 Single potsherds are recorded by themselves and thus receive 
the same statistical weight as a VU. VU are categorised according to two variables: �) 
diagnostic sherds or undecorated body sherds, and 2) VU within the same find number 
or comprising several find numbers (column O):

1 VU undecorated body sherds, within one find number (or identifier)
2 VU undecorated body sherds, comprising several find numbers
3 VU diagnostic potsherds, within one find number (or identifier)
4 VU diagnostic potsherds, comprising several find numbers

The differentiation is used mainly for statistical analysis. Types 2 and 4 are typical 
of total station excavations: since each potsherd is recorded separately, vessel units can 
comprise several find numbers. They must be combined for identification, and this is 
done via the second VU label (column N), a consecutive number (�, 2, 3... for diagnostic 
potsherds, and u�, u2, u3… for undecorated body sherds) assigned to each VU. “Refitting” 
(column Q) indicates whether the potsherds within a vessel unit could be fitted together 
(subtypes are: yes, no, partly).

54 If each potsherd belonging to a VU were recorded separately, the same attributes would be counted 
more often than they actually occur, and the attribute frequencies would be artificially inflated.
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Thereafter, the quantity (“amount”) and weight of all potsherds recorded per data set 
(i.e. row in the Excel spreadsheet) is given (Fig. �0, columns P, R). As mentioned before, 
one measurement by total station may comprise several potsherds if they are found at the 
same spot. Thus, the assigned find number may contain more than one potsherd. When 
excavated in arbitrary levels, potsherds per level are likewise grouped together in one 
data set. 

The type of sherd presented in each data set is shown in column S (see Fig. �� for 
vessel terminology). Also encoded here is information on the relative size of the sherd(s) 
on which the recording of the qualitative attributes is based. Not all sherds provide equal 
information; the larger the vessel parts, the more details of decoration or form are visible. 
A complete vessel provides the most accurate information; small rim or body sherds offer 
only limited insight.

1 Rim sherd (with or without part of body)
2 Body sherd
3 Neck/shoulder sherd
4 Base sherd
5 (Almost) complete vessel
6 Larger part of the body with rim
7 Larger part of the body with base
8 Larger body part
9 Mixture (if more than one sherd)

Lastly, the basic section of the recording system also includes information concerning 
sherds with special attributes (“specialty”) (Fig. �0, column V). These attributes are not 
recorded in individual columns, since they occur only on a few sherds. In combination with 
other attributes, however, they might be chronologically relevant. Types are perforations, 
carinated sherds (otherwise undecorated), handles, decorated bases, and special forms 
(Appendix 6). Also included here are so-called “pottery grater” fragments, a term created 
by Fagg (�967) for special sherds found in Taruga which are richly decorated on the 
outside and deeply scored on the inside.

Figure ��. Schematic of a pot with everted rim showing the definition of vessel zones (solid lines) and metric 
measurements (dashed lines).
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7.1.3  Qualitative Attributes Recorded

Qualitative attributes with respect to decoration, form, and technical information (such 
as surface treatment, colour, or wall thickness) are recorded per individual diagnostic 
potsherd or vessel unit as described above (n=4�63 data sets) and will be used in the 
analyses presented in Chapter 7.2-7.4. Decoration elements and techniques as well as 
vessel form attributes are the most important chronological markers, and thus of special 
interest here. Nevertheless, this being the first comprehensive analysis of Nok pottery, 
technical attributes which might be relevant to future analysis of function or production 
were recorded as well. The qualitative attributes recorded for statistical analysis are 
grouped in three blocks: decoration attributes, form attributes, and technical attributes. 
In the following, the attributes in each block will be described and their various types (or 
characteristics) presented. This sub-chapter is concluded by information collected during 
the recording process which is not considered in the database; it comprises information 
on forming technique and function.

One major problem of Nok pottery concerns the recording of all attributes, although 
the technical elements are probably most affected: the state of preservation. While the 
potsherds’ generally poor state of preservation was noticed early in the study, the true 
extent of the damage was not discovered until recording. Only approximately �5% of the 
diagnostic potsherds are in a state of preservation in which either traces of a slip or the 
burnished surface are visible (Fig. �2). The erosion is caused by the acidity of the tropical 
soil (which also prevents bone preservation) and by the changes in soil humidity due 
to the extreme differences in rainfall between dry and rainy seasons. Often, the sherds’ 
surface virtually dissolves when removing the adherent soil during cleaning.

7.1.3.1 Decoration Attributes

For the purposes of this study, the term “decoration” encompasses all plastic techniques, 
such as incising, impressing, or application (Shepard �956: 69-70) – as opposed to painting, 
a technique not observed in the Nok pottery assemblage. When the recording system 
was being designed, visual analysis of Nok potsherds had already shown that banded 
motifs are most common. The bands are usually delimited by horizontal lines, and often 
supplemented by side motifs, which can be placed within, below and/or above the band. 
The basic patterns in the bands are very similar to one another, but there is a great deal 
of variability in the side motifs and in the decoration techniques with which the patterns 
are created. To avoid the very large number of motifs which would result from counting 
each variation (and each decoration technique) as a single motif, the individual attributes 
of decoration technique, motif element, position of the motif on the vessel, and number of 
element repetitions (rows) were recorded separately – up to four times for the different 
decoration elements on a vessel (Fig. �3). The central banded element is defined as main 
motif (columns Z-AC, shaded in yellow), the other motifs as side motif �-3 (e.g. columns 
AD-AG, shaded in grey). The number of delimiting lines (band limitation; columns 
AH-AJ, shaded in orange) and information on the completeness and type of motif were 
recorded once for each vessel unit (columns AJ-AK, shaded in red). In the course of the 
recording it became clear that while the separation was useful for tracking the recurrence 
of major motif elements, statistical analysis would hardly be possible using all attributes 
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and their types. Therefore all decoration attributes of a vessel unit or single potsherd were 
condensed in a “motif group” (MG; column Y, shaded in green; see Appendix 9 for a list 
of all coded types). The MGs were defined in such a way to include several variations of 
dominant motifs. They form the basis of the statistical analysis in Chapter 7.3. 

In general, decoration on Nok pottery is limited to either the rim or the shoulder of 
a vessel, leaving a large part of the vessel undecorated (Fig. �4). Only few vessels in the 
assemblage have side motifs covering a wider area of the vessel body. This appraisal, 
however, is influenced by the size of the recorded vessel units – sometimes larger vessel 
units or complete vessels have shown that side motifs exist but are not visible on small 
sherds (Fig. �4.4). In addition, it can be observed on several potsherds that side motifs 
encircling the vessel are interrupted or that the motif changes horizontally (Fig. �4.2, �4.3). 
Recording of the decoration is also influenced by the state of preservation – on eroded 
surfaces, often only the deeply incised delimiting lines were visible, while the motif inside 
the band was no longer discernible (Fig. �4.�). The majority of vessels, however, have – 

Figure �2. Interior surface of a potsherd showing the difference between the original surface and the eroded 
section (Janruwa C).

Figure �3. Detail of the Excel database showing the decoration elements recorded.
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even taking into account the problems of preservation and visibility on smaller potsherds 
– no or only one side motif. Due to the structure of the recording system, such a side motif 
can also occur inside the banded main motif (see Fig. �4.2, the impressed circles form a 
side motif overlying the impressions that create the main motif).

Decoration Technique

Decoration techniques present in the analysed inventory were grouped in several 
categories: incisions (or grooving), single impressions (or punctuations), multi-toothed 
(or comb) impressions, rocker impressions, fibre and carved wooden roulettes, and 
applications and handles. A list of all recorded decoration techniques, including 
photographs of sample potsherds, is presented in Appendix 7 (see Fig. �3, column Z, for 
recording). No traces of paint (as opposed to slip) have been found, not even on well-
preserved potsherds, suggesting that painting was not a technique used by Nok potters.

In this study, all cuttings into the clay are considered incisions, made by tools with 
round or sharp ends creating U-shaped forms (T�-T6).55 Incisions are divided into those 
made with a single-toothed object (T�) and those made with a multi-toothed object (or 
comb) that are either drawn or pivoted (with a tilted, swivelled movement) into the clay 
(T3, T4). The comb-drawn lines are very fine, suggesting that they were made by thin stalks 
or thorns arranged close to each other. “Channelling” (T2) refers to wide, rather shallow 

Figure �4. Motif preservation of Nok potsherds. �) unpreserved band filling (Sabon Janruwa); 2) discontinuing 
side motif inside the band (Ungwar Kura); 3) horizontal change of two different motifs elements (Tsaunim 
Bakka); 4) side motif below the main band visible only on the larger sherd (Ido).

55 Several researchers draw a distinction between grooving and incision (e.g. David & Vidal �977: 33; 
Gosselain 2008: 37), with incision made by tools with a sharp cutting edge, creating a V-shaped form (e.g. 
knives). 
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grooves possibly effected with a finger. Two combinations of incisions and impressions 
were specifically used for two distinctive patterns and coded separately (T5, T6).

Impressions are made with a number of different tools. Pressing any single-pointed 
tool or material (e.g. wooden stick or stamp, stalk, finger) in the clay creates a single 
impression (T�0-T�6), sometimes also called punctuation (David & Vidal �977: 33). Single 
impression types are defined by the pattern created, e.g. round, triangular, etc. They can 
be pressed into the clay repeatedly.

Impressions by multi-toothed tools (T20-T23) or combs create different patterns (round 
or angular) which depend on the tools used – e.g. a piece of calabash, wood, or bone in 
which serrations are cut on one end, or stalks or thorns fixed in a lump of clay (Drost �967: 
�60-�6�). Very fine comb impressions are listed separately. Another impression method 
consists of pressing tools with a straight end (spatula) or indented end (comb) into the 
clay while simultaneously making an up-and-down rocking movement and creating a 
kind of zigzag pattern (T30-T32). In some cases, the lines in a pattern are so fine and close 
together that it was difficult to determine which tool was used. They might be incised, 
spatula impressed or comb drawn (T90).

A separate category of impressions are roulette impressions. Roulette impressions are 
made by a tool that is impressed into or rolled over the vessel’s surface to create regular 
patterns (Gosselain 2008: 38; Haour et al. 20�0: �93). Soper (�985: 3�-39) distinguishes 
between flexible, rigid, and composite roulette tools as well as unmodified objects. In this 
study, the distinction is made between fibre roulette tools (including flexible cord and strip 
roulettes as well as cord-wrapped roulettes belonging to composite roulettes) and carved 
wooden roulette tools (rigid roulettes). Fibre roulettes (T�0�-T�06) comprise a large variety 
of manipulations, including twisting, knotting, and braiding of one or more strands of 
vegetal material (Soper �985: 33-39). They occur very rarely in the inventory; the sherds 
are often small and poorly preserved, making the identification of specific manipulations 
very difficult. The classification was made using Haour et al. (20�0) as a reference but 
must be considered tentative for the time being. Fibre or composite roulette tools, often in 
the form of cord-wrapped implements, not necessarily have to be rolled over the vessel’s 
surface, they can also be single or rocker impressed into the clay (see e.g. Drost �967: �62; 
MacDonald 2009: �3, Fig. 3; MacDonald 20��: 62, Fig. 3; Manning 20��: 79, Fig. 4). Such 
decoration technique has not been identified in the inventory with any certainty. In well-
preserved vessels, the individual fibres of the cord used should be discernible, which is 
not the case here. Also, combs with round or oblong edges, which are a common tool in 

Figure �5. Common Era potsherd with carved roulette ladder pattern (Doguwa). Repetition on every fourth 
rectangle.
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Nok pottery, may produce similar patterns. Because of the often eroded vessel surface, 
differentiating details are not visible that would allow to create a separate decoration 
technique category (see MacDonald & Manning 20�0: �5�-�52 for a discussion on the 
problem of distinguishing impressed cord roulettes and stamped comb).

Carved wooden roulettes occur much more frequently (T�20-T�30). Patterns are 
carved, bored, or burnt into small wooden cylinders ranging from approximately �-
7 cm in length and 0.5-� cm in diameter (Drost �967: �66-�7�; David & Vidal �977: 33; 
Soper �985: 33). One specific pattern is called “ladder” pattern in this study, consisting of 
oblongs or rectangles impressed in the clay (see Garlake �977; Babalola 20�� regarding 
a similar pattern in Ife pottery). Often, the pattern is less than � cm high, so that the use of 
a round disc of wood or clay into which the pattern is carved could be suggested (Drost 
�967: �72). However, the repetition intervals are short, so that the use of a tiny carved 
wooden stick is also possible (Fig. �5).

The last decoration technique group comprises applications (T800-T8��) and handles 
(T820-T823). Here, patterns are created by adding clay elements to the vessel’s surface, 
either as horizontal coils, as single or multiple knobs, or as pierced or horizontally applied 
handles. 

Motif Element

Motif elements are the patterns formed by decoration tools or techniques. A given motif 
element can be created by different tools. For example, diagonal lines can be incised, 
spatula impressed, or comb drawn. A single line can be made either by an incision or 
by single impressions arranged in a linear form. Motif elements were only recorded for 
incisions, single impressions, and rocker impressions by a spatula tool; the designs of fibre 
and carved roulettes were distinguished in the decoration technique category. The same 
applies for applications and handles. In the case of multi-toothed impressions, the pattern 
is also determined by the technique: comb impressions are, with very few exceptions, 
arranged in diagonal lines, while rocker impressions result in upright zigzag rows. A 
list of motif elements recorded, including drawings and sample photographs, is given in 
Appendix 8.

25 basic motif elements were defined for Nok pottery (see Fig. �3, column AA, for 
recording); these can be combined to form a motif. Often, a band is filled by diagonal 
lines (M5, M6) or cross-hatching (M7). This basic motif element is then overlaid with a 
motif element of incised wavy or arched lines (e.g. M�3, M�4) or zigzag impressions (M8). 
Together, these motif elements can form a motif which – combined with the information 
on delimiting lines and side motifs – is grouped into a motif group (discussed below).

Position of Motif on Vessel (Main and Side Motif)

The position of the main motif (see Fig. �3, column AB) on the vessel is dependent on the 
vessel form. Pots usually exhibit their main, often banded motif on the neck, shoulder or 
upper body half, while bowls have bands below the rim. Side motifs may be arranged 
inside the main motif or above or below the main motif. Decorations on the lower body 
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half or on the base are rare. The recording system distinguishes between the following 
positions of the main motif (see Fig. ��): 

1    Rim (up to 3 cm below rim)
2    Neck (only for vessels with everted rim)
3    Shoulder (only for vessels with everted rim)
4    Body
5    Base
6    Covering large areas of the body
7    Above, on, or below the carination 
99  Not identifiable

For side motifs, the position type (see Fig. �3, column AF) is determined by the position 
of the main motif. Thus, the types are different:

11 Above main motif
12 Below main motif     
13 Inside main motif     
14 Below another side motif
15 On carination    
16 On transition to base
17 Below lip or rim    
18 Interrupts horizontal main motif vertically
19 Above and below main motif  
20 At an angle < 45° to main motif
21 Inside another side motif
22 Vertically to main motif
23 Inside main motif, not continuously
24 Inner vessel surface
25 Covering large areas of body
26 Single impressions where lines meet
27 Motifs change horizontally

As mentioned above, the presence and number of side motifs – not to mention their 
discernibility – depend on the size of the sherd and the preservation: the larger a sherd 
or vessel part and the better preserved the greater the chance to record side motifs 
completely. 

Number of Repetitions

Motifs such as horizontal, zigzagging, arched, or wavy lines often occur in more than one 
line or repetition. In the cases where the full number of repetitions could be determined, 
it was recorded as well (see Fig. �3, column AC). 

Band Limitation

A large number of main motifs are delimited by horizontal lines, usually no more than 
three on each side. These lines were recorded separately from the main motif, defining 
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the motif as a band (see Fig. �3, columns AH-AI). The lines are always incised, and a 
number of combinations between lines above and below the motif are possible:

1    One line top    
2    One line bottom
3    One line top and bottom
4    One line top, two lines bottom 
5    Two lines top, one line bottom   
6    Two lines top  
7    Two lines bottom
8    Two lines top and bottom
10  Three lines top and bottom
11  One line top, three lines bottom
12  Three lines top
13  Three lines bottom
98  More than three lines top and/or bottom
99  Not identifiable

Band limitations other than incised lines were recorded as side motif and their position 
noted as above. This occurs most often when a band is filled with comb impressions and 
delimited by horizontal lines above and wavy or arched lines below. In all cases, where 
only lines above or below the main motif are recorded, the band is usually not complete.

Completeness of Motif

Only if a motif is complete, clear statements regarding its composition can be made. 
When sherds are small or poorly preserved, a complete motif is not visible. Nevertheless, 
conclusions can be made whether a motif is banded or not. The completeness of the motif 
is recorded as (see Fig. �3, column AJ):

1 Complete motif
2 Partial motif, reconstructible
3 Motif not reconstructible (also used when motif is present but too eroded)

Motif Type

It was evident even in the early stages of recording that banded motifs appear to be a typical 
decoration of Nok pottery. Therefore, the differentiation between banded motifs and other 
decorations was recorded as follows (see Fig. 13, column AK):

1 Complete band
2 Partial band 
3 Motif covers large areas of the vessel body
4 Type not identifiable
5 Motif consists of horizontal lines only
6 Motif is complex (not a band)
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Motif Group

Since no previous information was available to provide a structural guide in building the 
recording system, decoration elements were initially recorded in great detail. In the course 
of the pottery recording, however, it became clear that it was necessary to group the various 
decoration attributes into a set of variables which could be used in multivariate statistics. 
At that time, distinctions between various decoration elements as well as repetitions and 
frequently occurring motifs had become evident and it was possible to define motif groups 
accordingly. Several variations of motifs or decoration techniques were therefore grouped 
together in a single motif group in order to reduce the large number of possible combinations 
of decoration technique, main and side motifs, and limitation lines. All decorated rim and 
body sherds were assigned a motif group (n=4�63). Rim sherds and diagnostic sherds smaller 
than 3 cm were not considered here, but received an arbitrary number for quantitative 
statistical purposes only. The motif groups are listed and described in Appendix 9 and 
sample photographs are provided (see Fig. �3, column Y, for recording). 

Motif groups are the primary basis of the statistical analysis based on decoration 
presented in Chapter 7.3. Several motif groups are themselves divided into further sub-
groups. Whenever a motif comprised of several motif elements (e.g. a band filled with comb 
impressions and an overlying impressed zigzag line) occurred frequently in many sites, 
it was assigned a sub-group so that statistical analysis with a focus on changes over time 
would be possible. For the sites of Pangwari (PGW) and Taka Lafiya (TAL), not all sherds 
were recorded with all individual decoration attributes, due both to the large number of 
sherds and to the lack of time caused by the premature end of the 20�3 field campaign. For 
those sherds, only the motif group was recorded. 

7.1.3.2 Vessel Form Attributes

Aside from decoration attributes, attributes concerning vessel form have been a primary 
focus of the chronological analysis and thus recorded in detail (Fig. �6). Since the decoration 
of the inner rim is closely connected with the rim and lip forms, it is included here. 

Figure �6. Detail of the Excel database showing the vessel form elements recorded.
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Attributes recorded comprise metric data (rim diameter, vessel height, maximum 
diameter, lip thickness, inner rim length: see Fig. �6, columns AY-BA, BM-BN, shaded in 
green) and form elements (vessel, rim, lip, base forms; inner rim decoration; see Fig. �6, 
columns AW-AX, BB-BD, shaded in red). Statistical analysis on vessel forms is presented 
in Chapter 7.4.

Vessel and base forms were recorded separately (Fig. �6, columns BC, BD; see Appendix 
�0 and �3 for categories), since several individual base fragments were found that allow 
for the reconstruction of the base shape only, not of the complete vessel. Rim and lip forms 
(Fig. �6, columns AW, AX; see Appendix �� and �2 for categories) were treated as distinct 
categories largely because of the various decorations found on the lip and the greater 
variability in lip forms that appear to have chronological relevance. Some everted rims 
were decorated on the inner side of the rim; these decorations were recorded separately as 
well (Fig. �6, column BB; see Appendix �4 for categories). All metric data were obtained by 
using a digital calliper, with the exception of the rim diameter (Fig. �6, column AY); here, 
the rim was oriented and the diameter (using the outer rim border) was measured with a 
rim diameter chart. The inner rim length was determined for everted rims flattened on the 
inside (Fig. �6, column BA). 

Only few vessels were sufficiently intact that the vessel height (n=28) and maximum 
body diameter (n=37) could be determined (Fig. �6, columns BM, BN). Many of these 
(almost) complete vessels came from contexts related to depositions in combination with 
terracotta figures or to features that may be interpreted as burials due to the presence of 
perforated stone beads arranged as if strung on a necklace (Nagel 20�4; Rupp 20�4b). Such 
vessels were generally better preserved with the original surface, slip, and decoration 
details intact. 

Vessel Form

Where the complete vessel is preserved, a clear vessel form can be reconstructed that 
includes the base. The far more frequent occurrence, however, are vessel parts and/or 
individual rim sherds that allow the reconstruction of a basic form of the upper portion of 
the vessel without knowing the exact shape of the base. Nok vessels often have no more 
than a banded decoration along the rim or shoulder; the rest of the vessel is undecorated. 
It is likely that more vessel reconstructions would have been possible had the undecorated 
body sherds been considered in the qualitative analysis. However, the sheer quantity of 
undecorated body sherds and the limited time in the field laboratory made this impossible. 
Refitting with undecorated body sherds had been attempted on Ungwar Kura site 
pottery, excavated in 2007 and available in Frankfurt for analysis. However, due to poor 
preservation, hardly any fitting of decorated and undecorated sherds was possible, and 
the information gain was limited.

Vessel types were defined on the basis of empirical analysis of similarities (Appendix 
�0). Only approximately 2% of �685 recorded vessel forms come from complete vessels; 
for ca. 6% of rim sherds no vessel form could be determined.56 The variance in vessel 

56 Either the rim sherd was too small for a proper assignment or – in the case of straight rims – a distinction 
between open and restricted bowl was not possible.
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form is limited – six vessel types (V�, V3, V4, V��, V�2 and V�6) out of a total of �8 types 
represent more than 80% of all recorded vessel forms between them. Most common are 
the three basic vessel forms, all with globular bodies (and, if existing, round or flat round 
bases): pot with everted rim, open bowl with straight rim, and restricted bowl with straight 
rim, accounting together for over 50% of the rim sherds discovered. Six types each have 
five specimens or fewer. Ten types of pots with everted rims (V�-V�0) predominate over 
only five types of open bowls (V��-V�5) and two types of restricted bowls (V�6/V�7). 
Several vessels had special forms or designs that could not be reconciled with the more 
common vessel forms. Typically, these have anthropomorph or zoomorph applications 
or incisions (V�8), or are so-called “pottery graters” (Fagg �967) (Plate �, Plate 2).

Rim Form

The shape of the rim describes the upward run of the vessel form. Rims types were defined 
based on the visual observation of morphological similarities (Appendix ��). Generally, 
pots have everted rims, while bowls have straight (or simple) rims. The smaller the rim 
sherd, the more difficult a specific classification becomes. For classification, the vessel 
mouth was positioned on a plane surface in such a way as to maximise contact between the 
outer rim edge and the plane. Many rim sherds were broken off at the point of inflection 
and could only be assigned basic types. Thus, rim types R� (everted rim) and R6 (straight 
rim) account for almost 70% of the �685 rim sherds recorded. For chronological analysis, 
the ancillary types may be more important, showing greater changes over time. Salient 
rim types in the inventory are everted rims with a flat inner rim (R3-R5), the length of 
which was measured and ranged from � to 5 cm. Rim types R9 to R�� occur rarely, with 
2 to 7 specimens each. 

Lip Form

Characteristics of the lip, i.e. the edge or margin of the vessel mouth (Rice �987: 478), were 
recorded independently from vessel and rim form (Appendix �2). They showed great 
variation in form and decoration and thus have been considered a time-sensitive attribute. 
Most common are lip types L� and L2, which together account for almost 45% of the �685 
recorded rim sherds. They are followed by types L3-L5 and L8, each comprising between 
�50 and 200 specimens. All other lip types are ancillary types with L� to L20 specimens; 
nevertheless, it may be these types which show a chronological relevance. Lip types L�3 
and L�4 describe the same lip shape; the difference lies in the decoration. While type L�4 
features different decorations, type L�3 is not decorated. This, however, could also be an 
artefact of poor preservation that has eroded the original decoration.

Base Form

Reconstruction of the base form was possible for only 95 vessel fragments, of which 
more than half are round bases (Appendix �3). Nok pottery bases are rarely decorated. 
Round undecorated bases are difficult to identify if only fragments are preserved, since 
such base fragments do not differ from other undecorated body sherds, except maybe 
for the thickness of the sherds. But since there are also thicker body sherds found in the 
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inventory, thicker sherds cannot necessarily be taken for base sherds. The low number of 
other base forms indicates that globular vessels dominated. Other base forms may thus 
be overrepresented in number, since they are much more clearly recognisable. Only five 
different base forms have been distinguished (round, flat round, flat, flat ring, pedestal), 
of which the pedestal form only occurs at the site of Janruwa C (ca. 200-300 CE; Fig. 24; 
Appendix �3, B�). Flat and flat ring bases are only present at Nok sites; often specialty 
vessels have such flat bases, not suggesting an everyday use (Plate 2).

Inner Rim Decoration

Decorations on the lip of a rim are recorded as lip types (see above). A few rims (n=76) have 
decorations on the inner rim, which are recorded separately (Appendix �4). Impressions 
and incisions are summarised in broad categories, since – except for single or double lines 
– almost each pattern is unique. In �4 rim sherds, lip and inner rim decorations occur 
together, mostly in the combination of a groove in the lip and impressions on the inner 
rim (Fig. �7). Inner rim decoration is found at 3� sites, exclusively on pots with everted 
rims. It occurs in all Nok phases and also in more recent pottery. It is not clear whether 
inner lip decorations were a rare form of decoration or whether their apparent rarity is an 
artefact of preservation.

7.1.3.3 Technical Attributes

The technical attributes comprise information related to body wall thickness, surface 
treatment, state of preservation, temper, and sherd colour (Fig. �8). 

In general, the recording of technical attributes allows various conclusions with 
respect to forming and firing techniques, which play an important role in functional 
or production-focussed considerations (McIntosh �995: �3�). However, changes in the 
kind of temper or forming techniques used can also be chronological markers (cf. Wendt 
2007 for the change from inorganic to organic temper in the Gajiganna Culture) and as 
such reward investigation. Under the auspices of the Frankfurt project, mineralogical 
and geochemical analyses on the terracotta objects and pottery have been conducted in a 
separate research project (Beck 2008, 20�2, 20�4). The project’s main emphasis has been 
on the terracotta figures and on the question whether they were produced in production 
centres or whether there was a localised production similar to the pottery manufacture. 
For this, the composition of clay and temper of both terracotta parts and pottery has been 
investigated. The analyses suggest that there is a difference in the composition of the clay 
paste, but not in the kind of temper material used. It is exclusively inorganic and does not 
vary with time (Beck 20�4: 248). As a result of this analysis, temper and forming technique 
can be excluded as chronological markers (see below for details). 

Body Wall Thickness

Vessel walls serve as structural support during shaping and drying, and thus require a 
certain thickness. Usually, the larger the vessel, the thicker the vessel walls (Rice �987: 
227). The wall thickness in cm of diagnostic body sherds (Fig. �8, column AL, shaded 
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Figure �7. Nok potsherd with a combination of lip (groove) and inner rim decoration (impressions) (Ido).

Figure �8. Detail of the Excel database showing the technical attributes recorded.

in yellow) was measured using a digital calliper. The measurement was taken once per 
body sherd, since no significant variation in the thickness was visible. The measured wall 
thickness depends on the state of surface preservation (see Fig. �2). Only if both surfaces 
(outer and inner) are preserved does the measurement reflect the original thickness of the 
sherd. 

Surface Preservation

The state of preservation was recorded for the outer and inner surface of diagnostic potsherds 
(Fig. 18, columns AN/AP, shaded in grey). Only for well or very well-preserved potsherds 
is complete information on surface treatment, colour, and wall thickness available. From 
medium preservation down, the surface is no longer in its original condition. Preservation 
states are classed as follows:

1 Very good
2 Good
3 Medium (slip no longer visible)
4 Poor
5 Surface destroyed

Less than 20% of inner and outer surfaces have very good or good preservation. On 
approximately �0% of the diagnostic potsherds, one of the surfaces is destroyed – which 
surface this is often depends on the position of the sherd in the ground. Sherds may have 
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Figure �9. Nok potsherds with eroded surface (�, Ungwar Kura) and striation marks (2, Kachama 2; 3,(�, Ungwar Kura) and striation marks (2, Kachama 2; 3, 
Ungwar Kura).

Figure 20. Thin section showing the remains of a finer-grained slip on the surface (�, photo courtesy of C. 
Beck) and Nok potsherds showing the remains of red slip (2+3, Ungwar Kura).

one well and one poorly preserved surface if one side was oriented upwards and the 
other downwards (the latter is usually better preserved). The edges of potsherds are also 
eroded; sharp breaks occur only on sherds broken during excavation. Often, refitting of 
potsherds is not possible due to the erosion of the edges.

Surface Treatment

Finishing can be applied on wet or leather-hard clay. In a first step, it serves the removal 
of irregularities left over from forming the vessel (Shepard �956: 65). One of the methods 
used for improving the vessel’s surface is scraping. Especially clay pastes with large 
inclusions (Fig. �9.�) can exhibit linear scars when the coarse particles are dragged along 
the surface during scraping (Rice �987: �37, Fig. 5.�2). The second step involves treatments 
that improve the surface quality. The simplest finish is smoothing which can be done by 
hand, by some flexible tool such as a piece of cloth or leather, or by a rigid tool (Rice �987: 
�38). Traces of the finishing process are hard to find on the often eroded Nok pottery’s 
surface; there are only a few examples where traces of scraping or smoothing are visible, 
most of them on pottery from the site of Ungwar Kura (Fig. �9.2+3). 
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Burnishing and polishing compact the clay particles, increasing the vessel’s strength and 
stability, and create lustre by using a smooth hard object such as a pebble or seeds. Both 
techniques can be applied on slipped and unslipped surfaces. A slip is a fluid suspension 
of very fine clay in water, added to the surface as a thin colour coat before firing (Rice 
�987: �49). Microscopic analysis of thin sections of Nok pottery has proved that a slip was 
applied (Beck 20�4: 249), usually of a red colour, due to iron oxide particles in the clay 
(Fig. 20.�). Slipping can have different purposes, it might be functional, since it renders 
pottery less permeable, especially when well polished, filling the pores with finer material 
(Shepard �956: �9�); but it might also have a pure decorative aspect, which view would 
be supported by the fact that Nok terracotta figures had red slips as well (Fagg �977: 2�; 
Männel & Breunig 20�4: �92). However, even traces of slip have rarely been preserved (Fig. 
20.2+3). This may be due either to the acidic soil conditions or to problems in applying the 
slip. If not applied on a completely dried pot, the slip can adhere poorly or flake (Shepard 
�956: 67; Rice �987: �50). These effects may also be the reason that the lustre created by 
burnishing or polishing has not survived. 

Surface treatment was recorded for the outer and inner surface of diagnostic potsherds 
(Fig. �8, columns AM/AO, shaded in grey):

1   Slip (even if present only in traces)
2   Burnished/polished surface
3   Smoothed surface
4   Smoothed surface (with striation marks)
5   No treatment identifiable due to decoration
6   Residues on inner surface
99 Surface not preserved

Temper: Sorting and Grain Size

Nonplastic material (temper) is intentionally added to the clay by the potter to counteract 
shrinking during drying and firing and to guarantee uniform drying (Shepard �956: 24-
25). Nok pottery is tempered exclusively with inorganic material, predominantly crushed 
fragments of granite and quartzite (i.e. mainly quartz, feldspar, mica minerals) and ground 
potsherds (grog). The grains are most often angular and coarse (Fig. �9.�), with a size of 
up to 5-6 mm (in a few cases even larger), evidence of potters crushing rocks and adding 
the material intentionally to the clay (Beck 20�5: 36-39). Nok potters might have used 
such coarse temper because grains with rough, sharp surfaces bond better with the clay 
and provide strength to the vessel, even if they cause more problems during smoothing 
of the surface (Shepard �956: 27).

Due to the often poor state of preservation, the temper material is easily visible and 
gives the impression of crudely manufactured vessels. The proportion of the temper in 
the clay paste (i.e. clay matrix and temper), however, averages ca. 20% and is in the lower 
optimal range for adding positive properties to the clay (Beck 20�2: 258-259). The coarse 
composition of the clay paste was especially important in prehistoric pottery fired in open 
fires which put a great deal of stress on the vessels (Gibson & Woods �997: 27)

Since it has been demonstrated that the choice of temper material remained unchanged 
throughout the Nok period, the material was not recorded. However, it has been observed 
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that potsherds differ in the sorting (Fig. 2�) and in the size of the inclusions. Sorting 
indicates the homogeneity (in size) of the clay paste (Orten et al. �993: 240). Differences 
in sorting have been documented by examining either the eroded surface or a fresh break. 
The size of the inclusions was taken from the largest grain visible on the surface or in the 
fresh break, and ranges from 0.� to �.2 cm (Fig. �8, columns AQ/AR, shaded in green). 
Sorting types were classed as follows:

1 Very fine grained  
2 Fine grained   
3 Medium grained  
4 Coarse grained
5 Very coarse grained
6 Fine grained, but containing some very coarse inclusions

Colour

The colour of a potsherd can give information about the purity of the clay – such as the 
quantity of organic material or iron compounds in its composition – and the method of 
firing – such as whether firing occurred in an oxidising atmosphere (producing bright, often 
reddish colours, caused by the full oxidisation of iron compounds; Fig. 22.�) or a reducing 
atmosphere (producing a grey colour), as well as temperature and duration of firing. A 
darker, grey core may be an indication of poor draft, short firing time or low temperature, 
not burning out the organic matter of the clay completely (Fig. 22.2). A black surface (Fig. 
22.3) usually indicates smudging, a firing practice in which an open fire is covered with 
a dense layer of sawdust or manure (for example) so that no oxygen reaches the pot. In 
such a case, carbon is deposited on the surface and also visible as black discolouration in 
the cross section of the sherd. Colour also gives information about the life of the pot, for 
example through carbon deposition during cooking or through absorption of substances 
in the soil after discarding (Shepard �956: �03-�07; Rice �987: 333-335). 

However, the colour of potsherds from the same pot can vary considerably, depending 
on the firing conditions (e.g. if the pot was not completely covered during firing) or on 
the soil in which the potsherds were embedded after discarding (Fig. 23). The slip also 
changes the surface colour of a sherd significantly (Fig. 20.2). The surface colour of a 
potsherd has therefore only limited use in pottery analysis. In addition, the mostly poor 
preservation of Nok pottery must be considered: the original surface of the vessel is often 
too eroded and no traces of the original colour are preserved.

The analysis of thin sections has shown striations of different red and brown colours, 
resulting from a fluctuation in firing temperature and atmosphere. Some sherds have a 
black core which forms when organic material is not completely oxidised (Fig. 22.2). Since 
the pottery of the Nok Culture shows no traces of organic temper (nor do the terracotta 
figures), the organic material must come from the clay which in any case always contains 
a certain proportion of organic impurities (Beck 20�2: 256-257). Overall, this is evidence 
that Nok pottery was fired in an open fire, a procedure still practised today in the key 
study area (Franke 20�4: �70).

The colour was recorded by visual inspection of a fresh break for the outer and inner 
surface and the core (Fig. �8, columns AS-AV, shaded in red). It was classified into broad, 
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Figure 2�. Inclusion sorting chart after Orten et al. �993 (239-240, Fig. A6). Well-sorted grains are all 
approximately the same size (left side); ill-assorted grains are not (right side).

Figure 22. Nok potsherds with different surface and core colours. �) dark brown surface and reddish core 
(Ido); 2) yellow-brown surface and black core (Pabeki); 3) black surface and black core (Kachama �).

Figure 23. Nok potsherds with different surface colours. �) two fitting sherds, colour influenced by soil 
condition (Doguwa); 2) two sherds from same vessel unit, colour difference may be due to firing (Ungwar 
Kura).

easily identifiable categories. Only with good or very good preservation was the original 
colour still visible. For sherds with poorly preserved surface(s), the colour recorded is 
not necessarily the original surface colour. The core colour, however, should in any case 
reflect its original colour. The following categories were used:

1 red     
2 yellow-brownish   
3 brownish    
4 black
5  dark brown   
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6 reddish-brown
7 orange
8 greyish

The colour zoning of the core (column AV) was documented for information on the 
firing process as explained above:

1 even
2 centre darker
3 outer surface darker
4 inner surface darker
5 centre lighter

7.1.3.4 Information on Function and Forming Techniques

The vessels’ possible function has not been considered in this study, as present research is 
primarily concerned with chronologically relevant attributes. On one occasion, however, 
a direct reference was given by a local assistant referring to a pedestalled bowl excavated 
at the site of Janruwa C, dated to ca. 200-300 CE, as a drinking bowl for millet beer (Fig. 
24). The Mafa in the Mandara Highlands of northern Cameroon are known to have used 
a similar bowl, there described as a man’s serving bowl (David et al. �988: 368, Fig. 2.5). 
No other vessel forms often identified in pottery inventories and attributed to certain 

Figure 24. Common Era restricted bowl with a pedestal base (Janruwa C).

functions have been identified in Nok pottery. The excavations revealed, for example, no 
narrow-necked jars which could be interpreted as water or beer jars. The most common 
vessel forms present in the investigated inventory are pots with everted rims and open or 
restricted bowls. Lids or clearly identifiable fragments thereof were not present either.

Organic residues on the surface of a vessel could give information on a vessel’s 
function as well. In addition, cooking pots, for example, could contain remains of the 
meals prepared inside. Residues, however, have only been recorded on not more than 
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ten vessel fragments, all from sites dated in the Common Era.57 In 2009, one undecorated 
potsherd found close to the surface at the Nok site of Ungwar Kura (UK_�4#229) was 
submitted to the Paleo Research Institute in Golden, Colorado, USA, for organic residue 
analysis. The sherd was tested using Fourier Transform Infrared Spectroscopy (FTIR). 
The procedure yielded peaks representing the presence of absorbed water, fats/oils/lipids 
and/or plant waxes, pectin, esters, protein, amino acid alanine, starch, cellulose and 
carbohydrates, and polysaccharide glucomannan. This signature matched a large variety 
of different plants, including millet and even animal source food, though not yams (Paleo 
Research Institute Technical Report 09-��� by M. Logan, April 20�0). 

In addition, black adhesions on the outer surface were observed, which were initially 
thought to be either food remains or traces of colour. Tested on a terracotta fragment, they 
were identified as naturally forming manganese discolourations or crusts.58

No information on vessel forming technique was recorded. This is due to the low 
number of complete vessels. If a vessel is well preserved, its inner surface does not show 
any visible signs for e.g. coiling. If a vessel’s surface is eroded, however, not even traces 
will be preserved. Other evidence for shaping techniques, such as inverted coil fractures, 
impressions typical of drawing, or mat impressions, is absent as well. Since this study 
does not investigate function or production, this category is neglected in the analysis. 
Nevertheless, some observations have been made.

Detailed descriptions of forming methods are provided elsewhere (Shepard �956: 54-65; 
Drost �967: 44-90; Rice �987: �24-�28; Gibson & Woods �997: 37-44) and will be summarised 
only briefly. A potter’s wheel was not used in prehistoric sub-Saharan pottery. Several 
manual techniques are known, e.g. modelling or hollowing a lump, coil building, and 
moulding. Modelling is the simplest method: a solid lump is hollowed out and pinched 
into a vessel shape using the fingers. This is often used for small vessels or vessel bases; it 
results in a more irregular shape with a thicker base. It can also be used for larger vessels. 
In that case, pinching is supplemented by drawing, i.e. pulling the clay upwards, at the 
same time raising and thinning the walls. Coil building, in contrast, involves adding coils 
of clay to a basis and connecting them by pinching and beating (e.g. with a paddle and 
anvil). If the joints are not connected properly, breakage will occur more easily at these 
points, often horizontally. Moulding involves the use of a mould which is used to form 
at least the base of a vessel; the walls can then be coil built. Vessels that are made by coil 
building, moulding, and pounding usually have thinner, more regular walls and bases. 
In most cases, these methods are used in combination: a vessel base may be modelled or 
moulded, and the walls are added by coiling; or a vessel may be modelled and only the 
rim will be added by coiling. Traces of forming techniques are usually not easily detected 
since they disappear during the smoothing and finishing process. 

57 The ten vessel fragments are diagnostic sherds. Undecorated body sherds, which most likely would 
contain residues on the inside of the lower half and base of a vessel, were washed and examined only for 
sites excavated in 2007 and 2009. A great deal of residue may thus have escaped recording.

58 This was confirmed by X-ray spectrometry on a terracotta fragment at the Klaus-Tschira-Labor in 
Mannheim in 20�3. Manganese discolourations are a common phenomenon on ceramic objects, caused by 
the high geochemical resolution of manganese. It dissolves easily and is transported by ground water or 
soil humidity. Especially porous materials embedded in soil discolour fast. The crust is naturally formed 
(analysis report �9 December 20�3).



Potsherds in Time

88

During the forming of a vessel, clay particles are in movement. Elongated clay 
components and organic material (of which the voids are still visible after firing) are 
pushed into positions in which their long axes are perpendicular to the direction of the 
force applied during forming (Gibson & Woods �997: 2�7). The microscopic analysis of 
thin sections from Nok terracotta and pottery fragments reveals that the orientation of the 
particles is perpendicular to the rim. This suggests a combination of pinching and coiling 
(Beck 20�5: 40). At least in terracotta fragments coiling is clearly visible on the inside of 
hollow figures (Fagg �977: 2�; Männel & Breunig 20�4: �92). 

Nok pottery shows no visible signs of coiling; the inner surfaces of the vessels are 
smooth. However, the many rims broken off horizontally may be an indication of the joints 
arising from coiling. A combination of moulding the base and coiling the walls could have 
been used especially in the carinated vessels and pots with everted rims. Larger, complete 
vessels generally have thinner, regular walls, which could be an indication for moulding 
or pounding. Smaller vessels with thicker, more irregular walls were probably formed by 
hollowing a lump (see Fig. 24 for example). These suppositions have been confirmed by 

Figure 25. Radiographs of Nok pottery fragments. �) clearly visible inclusions, little porosity (Puntun 
Dutse); 2) horizontal porosity below the break at the carination, maybe indicating a joint at this point 
(Ido); 3) subcircular area around the bottom, indicating that the base was separately formed (Mashikin 
Dandoka); 4) subcircular area around bottom (Pandauke).



           7.2 General Quantitative Analysis

89

59 A. Livingstone Smith facilitated the X-ray analysis, performed on 6 September 20�2. He also interpreted 
the radiographs (pers. comm. August 20�3).

7.2  General Quantitative Analysis

The 4�,883 recorded data sets in the Excel spreadsheet contain a great deal of information 
beyond the chronologically relevant attributes of decoration and vessel form for which 
qualitative analysis is presented in Chapters 7.3 and 7.4. A data set can contain all 
undecorated body sherds belonging either to an individual find number (if measured by 
total station) or to an arbitrary level; alternatively, it may contain diagnostic sherds (single 
or vessel units) belonging either to an individual find number or to an arbitrary level (in 
which case each diagnostic potsherd larger than 3x3 cm has a sub-number and is recorded 
separately). The basic quantitative information on the total pottery assemblage included in 
this study (Appendix �5) as well as information on excavated sites and recorded attributes 
is given here.

As stated before, the quality of the information recorded depends significantly on the 
preservation of the potsherds – most likely, the data understate the number of decorated 
potsherds, as erosion has destroyed the decoration on many sherds now considered 
undecorated. In addition, the small size of the sherds themselves made it impossible to 
determine all decoration elements of the hypothetical full vessel. But though the data 
recorded have their limitations, they still provide a significant quantity of information on 
Nok pottery, here presented and analysed in detail for the first time.

X-ray analysis of Nok potsherds at the Jules Bordet Institute in Brussels, Belgium.59 The 
radiographs have a good resolution, as the inorganic inclusions are clearly visible. The 
potsherds show little porosity, which is an indication for either beating (e.g. with paddle 
and anvil) during forming or polishing at the finishing stage (Fig. 25.�). A carinated pot 
shows horizontal porosity below the break at the maximum diameter that points to a joint 
at this point between the bottom (moulded or modelled) and coils building the upper walls 
(Fig. 25.2). However, coiling could not be observed, probably due to the proper closing of 
the joints by beating or polishing. Some vessel bases show surrounding subcircular areas, 
indicating that the vessel bases were made separately (Fig. 25.3+4). 

In the project’s key study area, two female potters were observed making a pot. Both 
applied a combination of hollowing a lump and building the walls by drawing and coiling 
(Franke 20�4: �70). 

Putting the evidence from microscopic analysis of thin sections, visible traces on the 
pottery, X-ray information, and personal observations together, the most likely forming 
techniques are: a combination of hollowing a lump and drawing the upper walls; a 
combination of moulding the vessel base and building the walls by coiling and beating; or a 
combination of all of these methods. On Nok pottery, coiling is the hardest to prove, though 
the evidence from Nok terracotta shows that the technique was known and used, at least on 
the terracotta figures.
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7.2.1  Total Quantity Recorded

Of the 4�,883 data sets, 40,766 contain information beyond the basic descriptive data on 
site, excavation method, etc. (Tab. 9). The other ���7 data sets concern potsherds belonging 
to vessel units for which attributes were recorded under a different find number. In total, 
ca. 88,000 potsherds with a combined weight of �.4 tons were recorded. Only �7% of 
the potsherds are diagnostic, i.e. decorated sherds, undecorated rim sherds, or specialty 
sherds. Of these diagnostic potsherds, 5% are smaller than 3x3 cm (or 5x5 cm for the sites 
of Puntun Dutse and Ungwar Kura, as mentioned above) and are therefore not included in 
the recording of qualitative attributes (Chapter 7.�.3). The proportion of decorated sherds 
in the pottery inventory reduces to �5%, if the diagnostic but undecorated rim sherds are 
excluded. This low percentage is explained both by the typical limitation of the decoration 
to a band on the rim or shoulder of a vessel (sometimes with side motifs) and by the 
erosion which has in many cases destroyed the original vessel surface. 

Table 9. Total quantity of potsherds recorded.

Thus, a total of 4�63 data sets consisting of �0,5�4 sherds with a weight of 273 kg form 
the basis of the analysis. They comprise 2926 single diagnostic potsherds (70%) and �237 
vessel units of two or more diagnostic potsherds. Since each single potsherd in essence 
constitutes its own vessel unit, the 4�63 data sets will hereafter be referred to as (diagnostic) 
vessel units (VU). Not for all VU has each attribute been recorded. For obvious reasons, for 
example, no decoration attributes were recorded for undecorated rim sherds. Therefore, 
the number of VU included in a specific statistic may vary.

The diagnostic VU comprise 3423 decorated rim, body, or base VU (including complete 
vessels; total of 9245 sherds) and 740 undecorated rim or base VU (�269 sherds). 46% of the 
vessel units are body sherds only, followed by 36% rim sherds (Fig. 26). Complete vessels 
and larger body parts form only �-3% of VU, but contain a large number of individual 
potsherds. Base sherds are rare in the pottery assemblage, accounting for only 49 VU (type 
4 and 7 together). The undecorated VU also include several (nearly) complete vessels on 
which decoration either never existed or has eroded. Most of the originally undecorated 
vessels come from sites dating to the Common Era.

Of the �237 vessel units comprising two or more potsherds, 702 VU (57%) were formed 
from sherds belonging either to the same measured find number (i.e. found in the same 
spot and thus possibly representing a complete vessel which broke into pieces in situ) or 
to the same artificial level. 43% of the VU (n=535) contain potsherds from different find 
numbers or from more than one artificial layer, in that case indicating the contemporaneity 
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of the levels. Of the 702 VU from the same number or level, almost 50% were completely 
refitted (compared to 28% partly refitted and 22% not refitted). In contrast, only 25% of 
the 535 VU coming from different find numbers or levels could be completely refitted 
(compared to 42% partly refitted and 33% not refitted). This supports the hypothesis that 
VU from the same find context most likely derive from vessels once deposited intact.

When looking at the method of excavation, all excavated potsherds (n=88,063) are 
taken into account. Of these, 72% were excavated in 27 larger excavations by total station; 
�9% come from 23 excavations by artificial level (at the two sites of Puntun Dutse and 
Utak Kamuan Garaje Kagoro both methods were applied). Test pits (4 sites), surface finds 
(4 sites), and not individually recorded finds from trench profiles (5 sites) and features 
(3 sites) together account for only 9%. These additional methods were used only on rare 
occasions. While the number of sites excavated by total station and artificial level is 
almost equal, far more potsherds come from the total station excavations, showing the 
difference in the size of the excavation unit. This will become clearer when looking at the 
quantitative information by site.

7.2.2  Quantitative Analysis by Site

A total of 48 sites, of which more than half had more than one excavation unit, have been 
included in the pottery analysis (see Appendix � for information on all excavated sites; 
Chapter 7.�.�, Tab. 7, for details on the 48 sites included in pottery analysis60). At the sites 

Figure 26. Distribution of vessel units (dark grey) and potsherds contained therein (light grey) per sherd type.

60 Tab. 7 also contains the abbreviations of all sites excavated, which consists of �-3 letters included in the 
site’s name, e.g. AK= Akura, JR=Janruwa. These abbreviations are used in the text.
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with several units, the units often vary widely in number and size. At several sites (AK, JAN 
A, JR A, KA) a large number of test pits were dug around what had already been almost 
entirely destroyed by looting. Some of these test pits were extended to full excavations 
by artificial level when features were found (AK, JR A). At other sites, two or more small 
excavation units were placed almost next to each other and did not show any differences 
in find material. For the purpose of this quantitative analysis, the sites are considered as 
a whole. Only for the qualitative statistics on decoration and vessel form will excavation 
units that show significant differences in excavated material be included individually so 
that these differences can be examined for their possible chronological relevance.

The 48 sites excavated vary considerably in size, number of potsherds excavated, 
percentage of decorated potsherds, and average weight of potsherds. Some aspects will 
be discussed below; detailed information per site with respect to excavation size, number 
and weight of potsherds (all, decorated, diagnostic), number of vessel units as well as 
calculations on the average weight, sherds per m2 as well as decorated/diagnostic sherds 
in percent of total is given in Appendix �5.

Excavation size per site varies between 2 m2 and �74� m2 (Fig. 27). The largest excavation 
was conducted between 20�2 and 20�4 in Pangwari (PGW). Considered in the pottery 
analysis are seven units excavated until January 20�3 (�74� m2); the pottery material of 
three more units excavated in 20�3/20�4 was unavailable as of this writing. The total size of 
all excavated units at PGW is 268� m2. The site of Ungwar Kura (UK) is the second-largest 
excavation area, with 385 m2 excavated in �6 units in 2007. The majority of excavations, 
however, range between 20 and �00 m2 in size. �4 excavations, all by artificial level, 
are smaller than 20 m2. As mentioned earlier, these smaller test excavations have been 
conducted mainly to retrieve material for �4C dating and pottery analysis.

The widely varying excavation sizes make the comparison of the total quantity and weight 
of sherds per site difficult. For that purpose, an average number of sherds per excavated 
m2 was calculated for each site (Fig. 28). Even more accurate would be a calculation per 
excavated m3, but this is hardly feasible due to the fact that the depth within an excavated 
unit can fluctuate considerably. In some cases, parts of the excavated area were devoid 
of finds, or the bedrock emerged not far below the surface, leading to a reduction in the 
size of the excavated unit to the sections that contained finds. Pit-like features often had a 
greater depth than the surrounding cultural layer, so that excavation was concentrated on 
the feature only. Some excavation units were on a hillside, with a sloping surface. All these 
factors make an accurate calculation of the excavated area in m3 difficult.

Therefore, the comparison is based on the average number of sherds per m2 – with 
the awareness of the shortcomings regarding the excavated volume. The three largest 
excavation areas (PGW, UK, and PA) are too large to be displayed in Figure 28; taken 
together, they account for more than 50% of the total excavated area of 466� m2 (see 
Appendix �5 for the excavation size per site).6� UK has an average of 22 sherds per m2; PA 
and PGW have only 4 and 5 sherds per m2, all below the mean value of 33 sherds. All three 
excavations contained pit features – UK and PGW even in a large number. But compared 
to the large areas excavated, the higher quantity of pottery in the pit features is more than 

6� The difference to the total excavated area shown in Chapter 7.�.�, Tab. 8, is the second excavation 
campaign in 20�3/20�4 at Pangwari. It is not included here, since the pottery material was not available 
for analysis.
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Figure 27. Excavation size in m2 for the sites excavated and included in pottery analysis (n=48), divided into 
sites excavated by total station (n=27, dark grey) and sites excavated by artificial level (n=2�, light grey). 

Figure 28. Number of sherds per m2 per site (dark grey). Sites are sorted by excavation size (light grey; 
smallest to largest). The mean average of all sites is 33 sherds per m2 (black line). The three largest excavations 
are not included (PGW, UK, PA).
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balanced by the relative scarcity of finds in the remaining space. The highest quantity 
of sherds per m2 occur at PD (n=236), JR C (n=�50), ANK (n=�0�), and DOG (n=9�). JR C 
and DOG are sites dating to the Common Era. Such sites often have an even spread of a 
large quantity of finds across the excavated area, with a higher find density than earlier 
sites. PD has a very high number in sherds compared to the excavation size, but as seen 
below, the sherds themselves are very small. Interestingly, several smaller excavation 
units have above-average quantities, in contrast to larger excavations with rather low 
sherd densities. Since the quantity of potsherds is generally larger in pit features than in 
other excavated areas, the larger density may indicate the presence of pit features. This 
is true for ANK and PT 3. K 3 was rich in finds to approximately 40 cm below surface. In 
contrast, those sites with the lowest sherd quantities per excavated area – especially the 
smaller sites – do not contain pit features (e.g. JAN A, GA, SJ, JR B). 

The sherd density in an excavation (Fig. 28), therefore, may be an indication – considered 
in relation to the size of the excavation – for the presence of pit features. This, however, 
must be always seen in connection with the average size of potsherds (Fig. 29) – many 
small potsherds may increase the sherd density, but do not necessarily point to a pit 
feature. Quite to the contrary, a large quantity of very small potsherds (as experienced, 
for example, at PD and UK) may be an indication of an extended exposure to erosional 
forces on the surface. As mentioned before, pottery in pit features usually consists of 
larger and well-preserved vessel parts, while sherds found in the space between the pit 
features (often closer to the surface) are in a poor state of preservation, smaller, and have 
rounded edges (which is a sign of surface exposure). 

In absolute numbers, four sites exceed a total weight of �00 kg for all potsherds recorded 
– DOG, PGW, UK, and JR C. PGW and UK are the sites with the by far largest excavation 
sizes; DOG and JR C are average-sized excavations, with unusually large quantities of 
potsherds and considerable total weight, a characteristic observed in Common Era sites, 
which often feature sherds thicker than � cm and high find densities spread evenly across 
the excavation area. JR C also has the highest number of finds (n=�4,444), second in number 
is the site of Puntun Dutse (PD) with 9208 sherds but only with the fifth-largest weight 
(88.7 kg). With an average weight per sherd of only �0 g, it is actually among the lowest-
yielding of all sites (see Fig. 29). Other sites with low sherd weight (indicating the highest 
degree of breakage) are ANK, PT � and 3, GD, and IN. ANK and PD are sites dating to 
the mid-second millennium BCE (as is PT 3); both are located on a hilltop. At PD, traces 
of cow dung are an indication that sherds were probably trampled by cows. The reasons 
for the breakage at IN and GD are not known; it is possible that the sherds were more 
prone to erosion because they were close to the surface. Above-average sherd weight can 
have multiple reasons. The inventories may contain larger or thicker sherds or complete 
vessels. This is the case at the first-millennium CE site of Mashikin Dandoka (MD) and at 
the Nok site of Ido (ID), where several complete vessels were excavated. At GOK, another 
site dating to the Common Era, a large number of heavy undecorated potsherds close to 
the surface is responsible for the large average weight. 

As stated above, only �5% of potsherds are decorated; the low number is likely 
influenced by erosion and the fact that decoration is often limited to horizontal bands. 
Erosion is sometimes uneven across sherds belonging to a single VU; while the decoration 
on a few sherds is well preserved, it is eroded on other sherds. Additionally, 70% of 
the recorded diagnostic VU are single potsherds that may not show all of the original 
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Figure 29. Average sherd weight (in g) per site and mean value (�6 g). Sites are sorted by excavation size 
(see Fig. 28).

decoration. While the decoration band may be intact, side motifs may be lost. Overall, it 
must be assumed that the original percentage of vessel decoration was higher than �5%. 
Yet, Nok vessels were not decorated on the majority of their body, in contrast to e.g. mat or 
roulette decorations, where the percentage of decorated potsherds easily exceeds 50% and 
sometimes reaches 90% (David & Vidal �977: 3�; McIntosh �995: �45; Manning 20��: 78; 
Dueppen 20�2: ��9). The inventory might be more accurately compared to the pottery of 
the north-eastern Nigerian Gajiganna Culture, which also features banded decorations. 
There, almost 30% of analysed vessels were decorated (Wendt 2007: 70). 

As seen in Figure 30, the percentage of decorated potsherds shows differences across 
sites. UK and PD have not only high percentages of decorated potsherds but also the highest 
absolute quantities (n=2849 for UK, n=2747 for PD). The reasons are different, however: UK 
has decorations that cover a larger-than-average area of the vessel body, whereas at PD the 
potsherds are well preserved, and a great deal of the original decoration is visible. PGW 
has a high absolute quantity of decorated potsherds (n=�072) but as percent only a share 
of �2%, caused by the high degree of erosion on potsherds outside of features. There is 
no obvious pattern to the relation of decorated and undecorated sherds. Each site must 
be considered individually. Often, sherds in pit features are better preserved, and if most 
sherds from an excavation come from features, then the percentage of decorated sherds is 
higher (e.g. DAG, ID) than for sherds from featureless sites. At some sites, potsherds are so 
heavily eroded that the percentage of decorated sherds is very low (e.g. PT �, SJ, KAS 2). 
Several sites dating to the Common Era also have small percentages (e.g. JR C, DOG, GOK); 
there, the reason is not erosion but the generally scant decoration on the vessels. 

The results of the quantitative analysis by site show that the variability in the numbers 
presented reflects the fact that the 48 sites included in the pottery analysis span a time 
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period of more than 3000 years – from the middle of the second millennium BCE to the 
late second millennium CE (see Appendix �5 for all quantitative information per site). 
While differences between sites are sometimes significant, e.g. in overall find density or 
the presence of pit features, clear patterns with chronological relevance that could explain 
the variations have not been detected, other than the fact that most sites dating into the 
Common Era contained thicker, heavier sherds and a more even spread and high density 
of pottery across the excavated area. In Nok sites, the quantity of pottery was generally 
higher in pit features. The differences may instead have a spatial or functional reason; 
such reasons, however, have not been in the focus of this study but will be addressed 
in the future (see Chapter 7.6 for examples of spatial analysis showing the 2D and 3D 
distribution of potsherds).

7.2.3  Quantitative Analysis of Technical Attributes

The attributes related to technical aspects of pottery making and preservation, which 
are not included in the statistical analysis of decoration and form (Chapter 7.3, 7.4), are 
presented here (see Chapter 7.�.3 for details on these technical attributes).

The total number of diagnostic vessel units for which attributes on decoration, form, 
and technique were recorded is 4�63. Not all attributes were recorded for each VU, so that 
numbers analysed will vary. For example, body wall thickness was not measured for rim 

Figure 30. Distribution of decorated potsherds (dark grey) per site in % (the vertical axis ends at 40% for 
purposes of legibility). The sites are arranged according to absolute numbers of decorated potsherds (left: 
RP, 7 decorated sherds; right: UK, 2849 decorated sherds). The mean average of decorated potsherds across 
all sites is �5% (black line).
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sherds. Also, technical attributes were not recorded for sherds from PGW and TAL due to 
the limited time available to record them in the field.

Body wall thickness is very much dependent on preservation: if the surface is destroyed, 
the measured thickness will not represent the original wall thickness. Figure 3� shows the 
wall thickness in relation to the degree of preservation of the outer surface.62 Only sherds 
with very good or good preservation have an intact surface; the surface of all other sherds 
is affected by erosion. 60% of all measured sherds (n=2827) have a wall thickness between 
0.7 and 0.9 cm, most of them with medium to poor preservation. Difference in wall 
thickness, however, is not significant, as the majority of well-preserved sherds are also 
within the range of 0.7 and 0.9 cm. Erosion plays a role in all wall thickness categories, but 
the categories also contain sherds with a preserved original surface. Only eleven sherds 
were thinner than 0.5 cm, most of them poorly preserved; only six sherds are thicker than 
2 cm. Original vessel wall thickness seem to have varied between 0.5 and 2.0 cm, with 
the majority of sherds between 0.7 and �.� cm thick, when taking erosion into account. 
Approximately �6% of the sherds are well to very well preserved, with the highest share 
in the categories below 0.7 and above �.5 cm. On average, 5�% of measured sherds exhibit 
poor preservation or a destroyed surface, with the highest amounts, interestingly, in 
the categories above � cm. In most cases, surface destruction was caused by the acidic 
tropical soil in which the sherds were buried; often one side was better preserved than 
the other. Furthermore, sherds in features were better preserved than sherds which were 
scattered across the excavation area and had thus probably been exposed on the surface 
for longer.

Bearing in mind that the eroded surfaces do not affect the information on original wall 
thickness significantly, one can look at the relation of wall thickness to other attributes. 
With respect to vessel forms (Fig. 32), a quite homogeneous distribution is visible. 

Pots with everted rims are the largest category throughout, representing approximately 
63% of reconstructible vessel forms, in contrast to open bowls (25%) and restricted bowls 
(�2%). 52% vessels have a wall thickness of 0.7 or 0.8 cm. Restricted bowls have thinner 
walls overall, with 54% of walls at 0.7 cm and below. In absolute numbers, almost 75% 
of open bowls have a wall thickness of 0.8 cm or less, while their percentage share of all 
vessel forms is largest at 0.7 and �.2 cm. Only pots with everted rims have walls thicker 
than �.5 cm. The wall thickness category of 2 cm and more is not represented here; these 
sherds revealed no information on vessel form. In general, it can be stated that bowls of 
any form have slightly thinner walls, but the differences are not marked.

All VU were assigned a pottery phase (based on the chronological sequence of absolute 
dates, see Chapter 6). For the purpose of comparison with wall thickness categories, Nok 
(except Early Nok) sherds were grouped together, since the distribution in wall thickness 
is similar. In absolute numbers (n=2827), Nok sherds predominate in wall thickness up 
to � cm (Fig. 33). They have an average share of 60%, and up to approximately 90% for 
the thinnest sherds. The relation changes for sherds thicker than � cm, where Post-Nok 
sherds average around 50% of the pottery inventory. That Post-Nok sites contain thicker 
sherds is a fact already observed by examining sherd weight on a per-site level. 

62 The relation of the wall thickness to the preservation of inner surface is similar and thus not discussed 
separately.
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Figure 32. Wall thickness in relation to vessel form (n=683), in absolute numbers (left) and in percentages of 
vessel forms per wall thickness category (right).

Figure 3�. Wall thickness in relation to preservation of outer surface (n=2827), in absolute numbers (left) and 
in percentages of surface preservation per wall thickness category (right).

Figure 33. Wall thickness in relation to pottery phase (n=2827), in absolute numbers (left) and in percentages 
of pottery phases per wall thickness category (right).
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Both Early Nok and Post-Nok potsherds have larger percent shares in the wall thickness 
categories above � cm. In Post-Nok sites, thick sherds occur throughout motif groups – and 
are possibly an indication of larger and more massive vessels than in use during the Nok 
period. Early Nok sherds have their highest share in sherds thicker than �.6 cm; only 22 
sherds account for 50%. These sherds belong to a group of specialty sherds that are rare but 
present at most sites of the second millennium BCE. Such sherds are often decorated with 
rocker comb impressions on the inside and outside. Sometimes, they also feature unusual 
applications and have a massive rim (with rim diameter of 30 cm and more, suggesting 
that they were part of large vessels with decorations on both sides (Fig. 34; Plate 3.�3-�6). 

Preservation of the outer and inner vessel surface was recorded for a total of 3554 VU, 
more VU than for which wall thickness was recorded, since rim sherds are included here 
as well. Only in �% of all VU is the preservation good enough to still show traces of a red 
slip. And even then, the slip is only preserved on a small area of a vessel with an otherwise 
eroded surface. In approximately �0% of sherds, the outer surface is destroyed (�4% of 
inner surface). 43% (36% inner surface) have fallen prey to poor preservation, 32% (34% 
inner surface) exhibit medium preservation, where no slip is visible but the underlying 
surface is smooth, and �4% (�6% inner surface) are well preserved, with the surface intact, 
but without slip. The comparison of inner and outer surfaces shows that most sherds 
have approximately the same degree of preservation on the inside and outside. But there 
are also some sherds where the difference is significant (Fig. 35).

The per-site comparison shows a significant variation in sherd preservation (Fig. 36). 
Only ten sites contain sherds with very good preservation – but often they have a share of 
less than �% of the overall pottery assemblage of the site. The highest percentage is found 
at DAG, where only few diagnostic sherds were recorded, but of these, �0% were well 
preserved (see Chapter 7.6.� for spatial analysis of the potsherd distribution; the well-

Figure 34. Early Nok specialty vessel fragments with massive rim, rocker comb impressions (on inside and 
outside), fine comb-drawn lines, and round application (Puntun Dutse).
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preserved sherds all come from Feature 2). Other sites contain no sherds with better than 
medium preservation. As stated above, the reasons are diverse; no significant difference 
between Nok and Post-Nok sherds can be determined with respect to pottery phases.

While surface preservation takes into account only the condition of the sherds’ inner 
and outer surfaces, sherd treatment considers manipulation aspects as well. Here, inner 
and outer surfaces are recorded separately (n=3554) and examined as to the presence of 
slip or burnishing, smoothing (with and without linear traces), and – for inner surfaces 
– the presence of black residues. Only 7% (5% inner surface) show traces of a slip, although 
analysis of thin sections has proven the existence of a slip on pottery and terracotta even 
if it is invisible to the naked eye (Beck 20�4: 249). The discrepancy between the percentage 

Figure 35. Common Era vessel demonstrating surface treatment and preservation (Janruwa C). The inside 
is well preserved, featuring a red slip on which some black residues are visible. The outer surface is almost 
completely destroyed, showing the large-sized temper grains.

Figure 36. Distribution of sherd preservation (outer surface) per site in %. No information is available for PGW.
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of slipped sherds and the low percentage of well or very well-preserved sherds shows that 
even where slip was present, only small traces remained while the remaining surface was 
not preserved in its original state (see Fig. 20.2+3). Only �% of sherds recorded (2% inner 
surface) show signs of burnishing; it is likely that burnishing or polishing did not survive 
the deposition in the ground. The largest category with 45% (60% inner surface) contains 
sherds where the surface was smoothed. Only few sherds showed fine lines (see Fig. �9.2+3) 
– the result of finishing the surface by scraping or smoothing; most come from UK. It is 
not possible to determine whether this is a unique phenomenon or whether preservation 
is the reason that no more such traces can be found. In �5% of sherds, the outer surface 
was covered with decoration to such a degree that no treatment was visible. For 30% (3�% 
inner surface), the treatment could not be identified. Only eight diagnostic sherds showed 
traces of black residue on the inside, most of them from sites dating to the Common Era. 

The results of the analysis of surface preservation and surface treatment show that, 
again, no clear patterns are identifiable that can explain the observed differences. The 
quality of preservation varies not only between sites, but sometimes also within a site, 
very much depending on the location of the sherds (within or outside of pit features). 
There is also no discernible difference in preservation between Nok sherds and Post-Nok 
sherds; in both the share of identifiable red slip is ca. 7%, and the levels of preservation 
are approximately the same.

The temper material has not been recorded for individual sherds, since it always 
consists largely of crushed granite, quartzite and grog (see Chapter 7.�.3 for detailed 
information). During visual examination, however, differences in temper sorting and 
grain size were observed and included in the recording system to test these factors for 
their chronological relevance. This information was obtained for a total of 3554 VU; 67% 
have a fine to medium grained clay paste, i.e. quite homogeneous sorting. 3% have fine 
grains but with isolated coarse inclusions. Only 6% exhibit very fine grained sorting, the 
remaining 27% have coarse to very coarse sorting (see Fig. 35 for a sample with very 
coarse sorting with grain sizes of up to 0.7 cm). To investigate chronological relevance, 
the sorting is examined with regard to pottery phases (Fig. 37). Not attributable vessel 
units were excluded.

Most VU – in all phases – are in the fine to medium grained categories. Early Nok 
pottery has finer grained temper than Nok pottery of the first millennium BCE, the period 
in which terracotta figures were made (which also exhibit coarse grained temper). The 
Post-Nok pottery with a large share in very fine grained temper comes from sites of the 
middle of the second millennium CE (Fig. 38), where the vessels’ clay paste contains 
higher shares of mica, creating a more shimmering look. The highest amount of coarse 
temper in Post-Nok pottery is found at JR C dated to the the early centuries CE, where 
more than 60% of the pottery have such temper. The distribution by site (Fig. 38) confirms 
this observation: sites dating either to the second millennium CE or having a Post-Nok dating either to the second millennium CE or having a Post-Nok 
horizon (e.g. DOG, GIM, KN, KU �) – or sites of the late second millennium BCE (ANK, 
PD, PT 3) have the largest share in fine grained temper. 

The results of the temper sorting analysis per pottery phase and site show that – in 
contrast to the temper material that was homogeneous through time (see Chapter 7.�.3) 
– there is a difference visible between the various periods. Pottery of Nok sites in the first 
millennium BCE contains on average a higher share in coarse grained temper material 
than the sites of the second millennium BCE (Early Nok) and of the second millennium CE 
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(Post-Nok). Only the Post-Nok site of JR C contains equally coarse grained material. The 
same coarse grained temper was used in the manufacture of the Nok terracotta figures. 
It cannot be determined whether there is a connection between the increase in coarse-
grained pottery in the first millennium BCE and the terracotta manufacture which began 
around the same time. 

As to be expected from the pattern visible in the temper sorting, Early Nok and Post-
Nok pottery have the largest share in very small temper grain sizes, but overall, the main 

Figure 37. Distribution of temper sorting per pottery phase (Early Nok, Nok, Post-Nok), in total numbers 
(left, n=33�5) and as percentages (right).

Figure 38. Distribution of temper sorting per site in %. No information is available for PGW.
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absolute number of pottery by far is in the 0.2 to 0.5 cm range (Fig. 39). While several 
Post-Nok sherds contain larger temper grains, only two Early Nok sherds have grain 
sizes of more than 0.6 cm.

The three Nok vessel units with the largest grains (� cm and more) come from DOG, all 
from the bottom of a pit that contained – ca. 50 cm further up – a complete Nok terracotta 
head. Yet the sherds are very unique, neither resembling the typical Nok pottery nor 
sherds from the other sites included in pottery analysis (Fig. 40). They also have a different 
geochemical composition (pers. comment C. Beck, 20 March 20�4), perhaps indicating 

Figure 39. Distribution of temper grain sizes per pottery phase in % (n=33�5). 

Figure 40. Potsherds with temper grains of �.� and �.2 cm (Doguwa).
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that these vessels were not produced locally. A similar potsherd was found at PGW (see 
Chapter 7.5.2, Pangwari group).

The last analysis in respect of technical attributes recorded concerns the colour of a 
vessel. Any analysis of colour must take into account that the original colour may not be 
preserved (see Fig. 20, 22, 23). Problems regarding the colour of the outer and inner vessel 
surface have been discussed in Chapter 7.�.3. This is also true for the red slip with which 
most vessels were coated, as suggested by thin sections of pottery. Instead, the visible 
colour of the clay has been recorded. Therefore, analysing the colour of diagnostic potsherds 
(n=3554) will only allow for some general remarks. Red and red-brown colours dominate 
in any preservation category, followed by brown colours. Most vessels, therefore, appear 
to have had red or brown surface colours, as visible on the few well-preserved vessels. 
Comparing the colours of the outer and inner surfaces shows that in the majority of VU, 
the colour is the same on both sides (Fig. 4�). Only sherds with grey or black outer surface 
exhibit a larger share of other colours on the inside. The dominating colours are red and 
brown, recorded on 78% of all outer surfaces and 82% of all inner surfaces. Orange follows 
with �0% (9% inner surfaces), yellow-brown with 8% (6% inner surfaces), and black with 
5% (3% inner surfaces). Only �3 outer surfaces (�4 inner surfaces) have a grey colour.

In rare cases, the original surface has been partly preserved, and the brightness and 
shimmer are still visible, which is also true for some of the terracotta figures found in the 
excavations. This – in combination with the dominance of red, brown, and orange colours 
– points to firing under oxidising conditions, with the colours caused by the oxidation 
of the iron compounds contained in the clay. Grey and black colours indicate a reducing 
atmosphere, but this was evidently not the prevalent firing method. A comparison of 
the outer surface colours by pottery phase (Nok and Post-Nok) shows no significant 
differences, other than in black surface colours that occur more often in Post-Nok pottery 
(Fig. 42). This is an indication that the firing technique remained unchanged during the 
Nok Culture period and also in younger times. 

The colour of the inner core of the vessel wall and its zoning provide information on 
firing temperature. The darker the core, the less organic material naturally occurring in 
the raw clay was burnt off. This may point to either low firing temperatures or only short 
periods with high temperatures. For the 3554 VU included, the core of ca. 50% had the 
same colour than the surface, pointing to a firing procedure where the heat was sufficiently 
high for a long enough period of time to burn off the organic material. The other 50% had 
core colours which were darker than the surface colours: either dark brown or, for ca. 20%, 
black cores. Of these 20%, roughly �/5 also had a black outer surface, indicating smudging, 
i.e. firing in a reduced atmosphere. The others most likely had insufficient heat. This has 
also been confirmed by thin section analysis (Beck 20�2: 256-257). No significant difference 
can be observed when comparing the pottery phases, suggesting that the firing methods 
did not change much. Even today, pottery is fired in open pits (Franke 20�4: �70).

In summary, the results of the analysis of the technical attributes such as body wall 
thickness, surface treatment, temper, and colour has not revealed clear patterns that point 
to significant changes over time. Temper material, the coarseness of temper grains, surface 
treatment, and colouring appear to have been generally consistent. The only indication for 
a change over time comes from the raw clay itself. Geochemical analysis of Nok and Post-
Nok sherds found at the Ido site (ID) has shown that recognisably distinct clay deposits 
were used for pottery making in Nok times and later periods (Beck 20�5: 76-77).
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Figure 4�. Distribution of inner surface colour per outer surface colour in % (n=3554).

Figure 42. Distribution of outer surface colour per pottery phase in % (Nok=2490, Post-Nok=825).
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7.3  Vessel Decoration Analysis and Chronological Interpretation 

For the qualitative analysis of vessel decoration, the two-dimensional contingency tables 
which are the method of choice for the quantitative analysis (Chapter 7.2) are insufficient 
given the large numbers of sites and attributes included. Instead, multivariate statistical 
methods offer – for attributes with a large number of different types – the possibility 
of comparing sites and types at the same time. The research question and the available 
database determine which method is best suited. In this study, sites will be sorted according 
to similarities in pottery, so that a relative chronology may be developed.

One multivariate method of sorting and interpreting complex data sets of cases (here: 
sites) and their different attributes (here: decoration elements) in a multi-dimensional space 
is Correspondence Analysis (CA). It displays large tabular data sets graphically in form of 
dimension-reduced scatterplots, with individual data points represented as coordinates 
in a two-dimensional Cartesian coordinate system (Greenacre 2007: �, 7). It is well-suited 
for archaeological material because of its flexibility in regards to the quality of the data 
set – opposed to other multivariate methods, many of which require an approximately 
normal (Gaussian) distribution of the data used. Since excavated inventories often 
represent only “accidental” samples, they rarely correspond to such distributions (Müller-
Scheessel 2008: 220). Furthermore, in CA, the distribution of data is analysed according to 
factors (gradients) it follows, one of which can be time. For this reason, CA has often been 
successfully used in archaeology, especially to establish relative chronologies for pottery 
assemblages.63

This chapter first gives a brief explanation of the CA method. After discussing the 
database available for analysis, the results of the statistical analysis on motif groups, 
decoration techniques, motif elements, and inner rim decorations are presented.

7.3.1  Correspondence Analysis – Method and Interpretation Possibilities

CA is an exploratory method of data description and interpretation, based on empirical 
frequencies (abundances) of attributes by case. It can graphically visualise numerical data 
with large quantities of commonly nominal-scaled variables (Müller-Scheessel 2008: 220). 
Analysis is based on contingency tables. In this study, the sites excavated are the cases, 
displayed in contingency table rows; the columns contain the different attribute types64 
(see Appendix �6-�9 for the original data sets used). Each cell of the table then contains 
the absolute frequency of a type in a given site. 

CA sorts data with regard to their differences or similarities and follows the principle of 
seriation. Establishing the relative chronological sequence of excavated material, features, 
or sites based on their similarities or differences has been a standard method in archaeology 
since the mid-20th century (Eggert 2008: 205).65 For a chronological interpretation, however, 

63 A variety of case studies using CA in archaeology as well as a discussion on the structure of archaeological 
data and the application of multivariate statistics in general and CA in particular are offered by Müller & 
Zimmermann (�997).

64 In this study, the different types of an attribute are coded by positive integers (see Chapter 7.�).
65 For a detailed explanation and discussion of the development of archaeological seriation, its methods, 

principles, and use in archaeology in Germany see Eggert 2008 (20�-2�9). 
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it is important to consider several preconditions. In order to assume that the composition 
of a find complex is based on chronological factors, other factors such as social, religious, 
or economic must be excluded. The material should belong to one cultural tradition and 
show some continuity in its characteristics and development (Eggert 2008: 206-209). 
Ideally, the objects come from “closed associations” such as burials, grave sites, or – to a 
lesser extent – waste pits, where contemporaneity can be assumed at least for the time of 
the objects’ deposition. Also, the frequency of a specific type or attribute should follow 
a unimodal distribution model (see Leyer & Wesche 2007: 24-26 on unimodal models), 
delineating its rise in popularity from a period of low frequency to a period of maximum 
popularity and frequency, followed by a decline and replacement by other or new types. 
The shape of a seriation graph of frequencies which forms a unimodal distribution 
resembles a ship’s body and is also known as a “battleship curve” (Darvill 2008, for 
graphical examples see Ihm �983: Fig.�, 2).

Correspondence Analysis – Method

CA is similar to seriation and combination statistics (Ihm �983: 8) and requires the same 
prerequisites; it is today the most frequently used procedure in archaeology when 
establishing chronological sequences (Eggert 2008: 2�5-2�8). A summary of the CA 
method with a focus on archaeological application and interpretation is given by Müller-
Scheessel (2008). 

In this study, the free statistical analysis and graphics software environment R for 
statistical computing and graphics and its extension package ca have been used to compute 
and graphically display the CA. R has become the “de facto standard in statistical computing” 
(Greenacre 2007: xii) and provides a wide variety of statistical graphical techniques.66 
Greenacre (2007) gives a detailed description in his volume Correspondence Analysis in 
Practice. He explains the concept, the mathematical background and various applications, 
and offers computing scripts for the R programme. The following is a brief summary 
– based on Greenacre 2007 – of the concepts and terms that are relevant to understanding 
the CA calculation and the interpretation of the results. 

Observed absolute frequencies in a contingency table with rows and columns, expressed 
in positive integers (including 0), are the basis of the calculation. These are transformed 
into relative frequencies (profiles) by dividing them by their respective row or column 
totals, expressing their relation to the average row or column profiles.67 Those profiles 

66 The software can be downloaded from the website www.r-project.org (©The R Foundation for statistical 
computing). Version 3.�.� (20�4-7-�0) was used for all calculations. For further information on R, particularly 
its capabilities and detailed programming instructions, see Wollschläger 20�0 and Borcard et al. 20��. 
For CA calculation, the R extension package ca. Simple, Multiple and Joint Correspondence Analysis is used 
(Nenadic & Greenacre 2007). A methodological introduction into the R software was provided by Dr. 
Georg Roth, University of Cologne. He supplied the necessary commands to load the data into R, calculate 
the CA, and graphically display the results. I am equally grateful for the discussion on the interpretation of 
the results.

67 A row profile is calculated by dividing the absolute quantity in a cell by the sum of all cells in this row. 
An average row profile is calculated by dividing the sum of a row by the total sum of all rows. The same 
applies to columns, respectively.
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(visualised points) with higher frequencies receive a higher weighting (mass68) and have 
a larger influence on the result; the average row or column profile (centroid) is then the 
weighted average of all individual row or column profiles. CA measures the distances 
(dissimilarities) between weighted profile points by using the chi-square distance formula 
(χ2-distance).69 The distance between individual row or columns profiles and their average 
profiles is called inertia. The greater the inertia, the larger is the distance between the 
profiles. Profile points can also be plotted in a multi-dimensional space. The number of 
dimensions used is one less than the smaller number of elements, either rows or columns. 
Perpendicular axes are created in this multi-dimensional space so that they display the 
best-possible quantity of differences (inertia) between the profile points. Observing a 
cloud of points in a space of more than three dimensions is difficult; reducing the number 
of dimensions for better visualisation is thus a crucial aspect of CA. Not all profiles of the 
lower dimensions can be projected accurately, however. Some information on how far 
off and in what direction the profiles lie in the reduced subspace is lost. The discrepancy 
between their exact positions and their projected ones is measured as a percentage of 
the total inertia of a contingency table; the greater the inertia of a dimension, the more 
profiles are projected and the lower is the loss in information. Usually, the dimensions 
will be reduced to a two-dimensional plane, showing the two dimensions that represent 
the highest number of profiles. The best-fit line, or dimension, is called the principal axis; 
its inertia is called principal inertia (or eigenvalue). In a two-dimensional display, the first 
principal axis is the horizontal x-axis, the second principal axis the vertical y-axis. 

CA treats the rows and columns of a contingency table in an equivalent or symmetric 
way. However, depending on the nature of the data and the research question, a focus 
on either row or column profiles may be preferable. In archaeology, the focus is often on 
sites or features such as graves. They are listed in the rows, the attributes are shown in 
the columns, and each cell contains the absolute frequency of an attribute at a given site. 
Therefore, the focus tends towards rows; the sites are regarded as points within the limits 
of the space defined by the attributes. This arrangement is called asymmetric. The rows 
are scaled in principal coordinates, the columns in standard coordinates. The difference 
is seen in the two-dimensional biplot. Displaying the results in a symmetric map instead 
would make for a better visualisation since the point clouds are more evenly spread out. 
However, their absolute level of association is unclear, and an interpretation on their 
real similarities is difficult. For these reasons, in archaeology, where the focus is on the 
rows (i.e. the sites), asymmetric maps should be used; the row points are often closer 
together, but their distances can be interpreted in the sense that the closeness of a row 
and column point indicates a strong association and greater distance indicates a weaker 
link.70 Nevertheless, symmetric maps are still used in archaeology. To aid interpretation 
of the graphical CA result, however, this study employs an asymmetric map with an 
emphasis on the sites (rows). The weighting of rows (sites) or columns (attributes) with 
different frequencies may have a strong effect in heterogeneous data sets. Rare attributes 

68 The mass is defined as the “marginal total of a row or column of a table, divided by the grand total of the table. 
It is used as weight in CA.” (Greenacre 2007: 265).

69 For detailed information on χ2 statistics see Greenacre 2007 (Chapters 4 and 5). Chi-square statistics 
are a measure of the distance between the observed frequencies in a contingency table and the expected 
frequencies assumed under a homogeneity hypothesis, represented by the average profiles. χ2 is quite robust 
even for data sets with a large number of “0” frequencies, as often found in archaeological inventories.

70 In R, the command for an asymmetric row map is “plot” (ca, map=“rowprincipal”).
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or sites with few points may be weighted too strongly, with the result that the CA focuses 
on them and considers other sites and attributes too similar and displays them very 
close together. R offers the possibility of setting the mass of a profile to zero, so that the 
profile is treated as a supplementary point displayed on the map but not used in the 
construction of the map.

Correspondence Analysis – Interpretation Possibilities

Using R, the results of a CA calculation can be presented in different ways. First, the 
quality values are collected in tables (Fig. 43). These values include row quality, column 
quality, and row principal coordinates for each row cell on each axis. They support the 
interpretation of the CA as they make it possible to determine which points are major 
contributors to a principal axis and how well individual points are displayed. The 
following values are given by row or by column:

• Mass (in ‰) – weight a row or column frequency is given. High mass = high weight.

• Quality – Σ of the correlations of 1st and 2nd axis. Indicates how well the distances 
(dissimilarities) of rows or columns are projected. The higher the number, the better 
the projection. 

• Inertia (in ‰) – distance of a row/column to its average. High inertia = row/column 
is well displayed.

• Correlation �st/2nd axis – quality of projection of the dissimilarity of a row onto an 
axis. The lower the value, the less dissimilarity is projected on that given axis.

• Contribution �st/2nd axis – size of the difference in frequency for a column included 
on the axis. The lower the value, the less difference in frequency is included on the 
axis.

The distances of rows or columns with small values in one or each of the groups are not 
displayed on the two principal axes. Their differences may be projected onto another axis.

Figure 43. Example of a CA quality value table.

Second, the contributions of each axis to the total inertia are displayed graphically in 
a scree plot (Fig. 44). It shows how much inertia (difference) each axis projects. When 
the first two principal axes show a high percentage of the total inertia, a large amount 
of the total difference has been projected. How much of the total inertia is projected on 
the principal axes depends on the number of axes (the lower of the number of rows or 
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columns less one) and the heterogeneity of the data set. The less homogeneous a data 
set is and the greater the number of axes, the smaller the percentage of inertia displayed 
(and thus of dissimilarities explained) on the two principal axes. A constant decrease in 
the inertia per axis would be an indication for the influence of only one distance factor, 
which could be time.

The graphical display of the result of a CA is called biplot (Fig. 45). It is usually a 
two-dimensional scatterplot displaying the two principal axes with the highest inertia 
(�st = x-axis, 2nd = y-axis). In an asymmetric map (row principal), rows and columns are 
displayed as two sets of partially overlapping points on the same plane, with column 
points delimiting the outward extension of the displayed space. The axes present the 
average row/column profiles. The distance of the row points to the average shows their 
dissimilarity. Row points that are close together are similar. The closer row points are 
to columns points, the greater their share of that particular column. The closer a point is 
to either axis, the more similarity it has to the average. The further away a point is from 
either axis, the more different it is to the average. The further row points are away from 
each other, the more dissimilarity they have. Points on either side of the axis usually have 
the largest distance; points on the same side of the axis are similar. 

Since the biplot displays only the first two axes, it cannot provide a complete picture of 
all similarities or differences in a data set. In order to determine which rows and columns 
had the most influence on the first two axes and which rows and columns are hardly 
represented in the biplot (but on other axes), the quality values must be included in any 
interpretation.

Müller-Scheessel (2008: 2�9-234) provides a good description of the CA method and 
its application and interpretation in archaeology. The following is a short summary of the 
archaeological interpretation with regard to chronological considerations. 

Figure 44. Example of a CA scree plot showing the inertia per axis in %. Together, the first two axes represent 
ca. 23% of the total inertia. Several breaks are visible between axes � and 5 (of a total of 79 axes).
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If the order of a data set and its frequencies is based on latent structures (e.g. temporal 
or regional differences), then the profile points will be arranged in groups in the biplot. In 
order to determine time as the dominant structure, a mathematical effect known as “arch 
effect” or “parabolic test” is used (Leyer & Wesche 2007: 75-76). In such a case, the distribution 
of the points in a biplot forms an arch or parabola. This phenomenon requires, however, a 
unimodal distribution, in which an attribute – here pottery decoration – shows a continuous 
development. While this is an undesirable effect in other sciences, in archaeology, this 
indicates that axes � and 2 are not independent from one another; axis 2 is only a variant 
of axis �. This occurs if there is one so dominant structure that it influences not only axis � 
but also axis 2 and probably other axes as well. In archaeology, it is likely that time is this 
dominant structure, but that should not be taken as a fact without supporting archaeological 
or other evidence, such as stratigraphy or radiocarbon dates. The interpretation of a parabola 
that is caused by time is quite easy: the oldest row and columns profiles are arranged on 
one end, the youngest ones on the other. The middle of the parabola contains the elements 
that date in between. Which end is the oldest or the youngest can again only be determined 
archaeologically through other evidence. A truly perfect parabola is, however, rare. Data 
sets almost never show a perfectly unimodal, homogeneous distribution.

R offers an additional output if time has been determined to be the latent structure 
– as in a seriation table, the rows and columns are ordered according to their weighted 
frequencies in such a way that they form a diagonal line from top left to bottom right.7�

7� The R commands needed to create such a table have been kindly supplied by Dr. Georg Roth.

Figure 45. Example of a CA biplot showing rows (sites) and columns (motif groups) in a two-dimensional 
plane. The site points lie within the space delimited by motif group points, indicating an asymmetric row 
principal plot.
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7.3.2  Database

The �06 excavation units of the 48 sites recorded were combined to 73 excavation units 
in 47 sites for the purpose of statistical analysis (see Tab. 7 for more information). The 
attributes used in the analysis of decoration are motif groups (Chapter 7.3.3), decoration 
techniques (Chapter 7.3.4), motif elements (Chapter 7.3.5), and inner rim decoration 
(Chapter 7.3.6). CA is calculated on motif groups, decoration techniques, and motif 
elements; the number of inner rim decorations is too small for CA, and so contingency 
tables were used. Absolute dates are considered in the discussion of the results, as is site 
information collected during excavation. 

General quantitative analysis (Chapter 7.2) has shown that the quantities of recorded 
pottery material vary widely between sites. This is mainly due to the different sizes of the 
excavation units. Theoretically, the amount of pottery in a given excavation unit could be 
extrapolated to a standard size of e.g. �00 m2, resulting in better comparability. However, 
this would not take into account the variations in pottery density due to the presence 
or absence of pit features that are generally richer in pottery. Furthermore, excavation 
units were selected randomly based on the presence of archaeological material and the 
suitability of the location for excavation (especially at sites heavily destroyed by looting). 
This random factor cannot be controlled for and would distort the numbers. Thus, the 
actual quantity of potsherds in an excavation unit or site is taken as is for analysis. With 
regard to the different types within one attribute category, the frequencies vary as well. 
There are “popular” types that occur in almost all inventories and rare types that occur 
much less often. 

As discussed above, such a heterogeneous data set is not well-suited for CA analysis 
when expecting a time gradient: CA weighs rare attribute types in sites with high pottery 
frequencies more strongly. In addition, any analysis looking for continuous change 
over time requires closed associations. In this study, sites with only one occupation 
episode or single-phased features could be regarded as such closed associations. Pottery 
recording and �4C dates, however, have shown that many sites contain pottery material 
from several occupation episodes – pottery which cannot be separated stratigraphically. 
These mixed assemblages are, however, no direct proof of a continuous development 
in pottery attributes as required in a unimodal distribution model. They only indicate 
different occupations between which breaks may have occurred. For several sites, various 
occupations are reflected in the �4C dates. 

Considering the limitations of the available database, it is nevertheless useful to conduct 
a CA, as it may reveal latent structures not visible during recording or in contingency 
tables. These latent structures may allow for an interpretation even if time is not the 
dominant factor. In this study, the rows in CA are the excavations units/sites; the columns 
are the different types of the respective attribute.

7.3.3  Motif Groups 

As explained in Chapter 7.�.3, information was recorded for different decoration attributes 
concerning technique and motif. This division proved unsuitable for a CA which compares 
two elements against one another. Since one element concerns the sites, the decoration 



            7.3 Vessel Decoration Analysis and Chronological Interpretation

��3

Figure 46. Distribution of major motif group categories (n= 3049).

72 The units/sites are KA � (test pits only, excavation unit KA �A is included), KA 2C, RP, and SJ. The last 
two are both dated Nok sites but with very small inventories that distort CA calculation.

information had to be combined to form a single element. This was achieved by creating 
the comprehensive attribute “motif group”, which combines the decorative information 
per recorded vessel unit (see Appendix 9 for motif group types). 

Motif groups were recorded for 3278 vessel units. For CA, several types or sites were 
excluded. �90 vessel units had unidentifiable or very rare complex decorations; after 
taking those out, four excavation units (or sites) had only one or two vessel units left 
and were also eliminated.72 Motif group types MG36, MG37, and MG46 were excluded 
because they represent collective groups with special forms otherwise not attributable, 
resulting in a total of 3049 vessel units included in CA. In addition, motif group types 
were grouped together (especially sub-types) wherever the distribution showed that they 
occurred in the same sites and no information would be lost if they were not considered 
separately. Ultimately, 69 excavation units (at 45 sites) and 57 condensed motif group 
types (of 98) were included in the CA (see Appendix �6 for the original data set). 

The percent distribution of major motif group classes (Fig. 46) shows that the recorded 
pottery inventory (including Nok and Common Era assemblages) is quite diverse. Banded 
motif groups represent ca. �/3 of the 3049 vessel units analysed. Roulette decorations 
account for approximately �6%. The other 50% are motif groups made up of applications, 
incisions, comb-drawn lines, stylus impressions, comb (and rocker comb) impressions, and 
other decorations (see Appendix 7 and 9 for examples). The most common applications 
are horizontal bands, often decorated with incisions or impressions. Incisions include 
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horizontal lines as well as cross-hatching and wavy, arched, or zigzag lines. Comb-drawn 
lines are also incised in the clay but produce a cluster of fine lines, closely together. Comb 
and rocker comb impressions are not arranged in bands but often cover larger vessel 
surfaces. Stylus impressions on their own, i.e. not as a part of banded motifs, are only a 
small group. 

CA on All Sites and Motif Groups

Together, the first two principal axes of the CA on motif groups project 29.7% of the 
total inertia (�7.5% on the first, �2.�% on the second axis). The third and fourth axes 
account for �0% and 8% of the total inertia, respectively (Fig. 47). The decrease in inertia is 
not constant but shows breaks between axes � and 2 and between axes 4 and 5, indicating 
that more than one factor is responsible for the projected differences. The two principal 
axes constitute less than 4% of the total number of 56 axes, but project almost one third of 
the difference. Considering the heterogeneous data set, this result is significant, although 
time seems to be not the only factor of difference. 

Figure 47. CA scree plot of motif groups. The first two axes, taken together, represent 29.7% of the total 
inertia. Breaks are visible between axes � and 2 and axes 4 and 5.

The associated asymmetric biplot reveals the aforementioned breaks (Fig. 48). A 
parabola is immediately visible, but points are not continuously arranged along the line. 
Three groups can be distinguished. The top left grouping is the strongest, with the largest 
number of sites and motif groups included. The other two groups are less distinct but 
still separable from the other points. This indicates that time is a factor in the difference 
projected along the two principal axes, but without continuity of development. Strien 
(2000: 42-45) conducted tests on an ideal data set which explain some of the phenomena 
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visible here: archaeological data often deviate from the ideal parabolic line because 
they usually do not represent the whole inventory but only sample sets (caused by not 
excavating a site completely). The heterogeneity of the various quantities by site as well 
as the lack of clearly defined features also cause deviations. Points within the arms of the 
parabola indicate mixed, disturbed inventories (Strien 2000: 44). Long-lived types that are 
found in all inventories or very short-lived types are likewise arranged off the parabolic 
line. As described in Chapter 7.3.�, the closer points are to each other, the more similarities 
they have. If they are arranged on opposite sides of the zero axes, they have the largest 
differences. The largest difference, thus, is along the first principal axis (vertical) between 
the points on the right side and the points on the left side. The second largest difference 
is along the second principal axis (horizontal), separating the points on the lower left 
side from the points on the upper left side. Both groups are different from one another, 
but are more similar to each other than to the points on the right side. Yet the difference 
between the points above and below the horizontal zero axis is larger on the left side than 
on the right side, where points are closer to the axis, indicating that they are closer to the 
calculated average values. 

Adding site and motif group labels to the biplot makes it possible to interpret the groups 
by looking at absolute dates (Fig. 49). The group on the right includes all sites dated to the 
Common Era. The lower left group comprises sites dated to the second millennium BCE. 
The concentration on the upper left represents sites of the first millennium BCE. Within 
the sites on the left, a chronological sequence is discernible – the oldest sites are at the 
bottom, while the youngest sites are at the top of the graph. The points (outliers) between 

Figure 48. CA biplot of motif groups (without labels). A parabola can be discerned, the points along which 
can be split in three groups at some distance from one another. 
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Figure 49. CA biplot of motif groups. Sites (blue) and motif groups (red) are projected on the two principal axes. 

the concentrations (roughly between 0 and � on the x-axis) are sites with mixed pottery 
inventories which contain elements of the groups to the left and to the right. The outliers 
in the lower half are closer to the sites in the second millennium BCE; their inventories 
are mixed between those sites and the sites of the Common Era. The outliers in the upper 
half contain a mixture of pottery from the first millennium BCE and the Common Era. The 
difference is also visible in motif groups. Motif groups MG�0 to MG26 (fibre and carved 
roulettes) are concentrated on the right side and are close to the sites of the Common Era. 
Most motif groups representing banded motifs (MG�0xx) are concentrated in the upper left 
– together with the sites of the first millennium BCE. Sites in the lower left have the largest 
share in those motif groups that include fine, comb-drawn lines (MG42, MG43, MG48).

The CA biplot thus shows that, although time is a factor in the differences between 
sites and motif groups, continuous development (as expressed by a parabola) cannot be 
assumed. The breaks visible in the scree plot and the groups distinguishable in the biplot 
indicate that there are distinct differences between the pottery assemblages. The break is 
clearest between the pottery of the Common Era and the pottery of the first and second 
millennium BCE. Within the latter, a break is also visible, but the sites and motif groups 
share more similarities with one another, while being equally distant from the sites and 
motif groups of the Common Era. The quality values (Appendix �6) explain in detail the 
breaks visible in the scree plot. Sites and motif groups of the Common Era have the highest 
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correlation values on the first principal axis, thus their differences are projected best on this 
axis. The sites of the second millennium have very high correlation values on the second 
principal axis, thus their differences to the sites of the first millennium BCE are projected 
there. The CA was additionally calculated in several variants, such as: including all units 
and all motif groups separately (not condensed as described above), excluding sites with 
quantities large enough to distort the calculation, and excluding small inventories. No 
significant differences were observed, so that the structure of the data set and the CA 
result can be regarded as stable, not overly influenced by the strong variations in pottery 
quantities by site. 

In summary, the result of the motif group CA clearly shows three groups – attributable 
to the first and second millennium BCE and the Common Era, and separated from one 
another in terms of pottery decoration and absolute dates. The clear break in the CA biplot 
between Common Era and pre-Common Era sites suggests that the former are no longer 
part of the Nok Culture. This is supported by archaeological evidence (e.g. the absence of 
terracotta figures at Common Era sites) and by the observations and findings made during 
recording. In the following, a separate CA on motif groups and sites in the first and second 
millennium BCE will be conducted, removing all sites and motif groups attributable to 
the Common Era. A detailed discussion of the results for the Common Era group – trying 
to establish a chronological order within this group – will be presented at the end of this 
chapter. 

CA on Sites of the First and Second Millennium BCE and Associated Motif Groups

To further examine the differences in motif groups between sites of the first and second 
millennium BCE, the data set needs to be amended: all sites and excavation units that 
contain only Common Era pottery are removed (i.e. AK_PN, DOG_2, DR, GA, GIM, 
GOK, JR C, KN_2, KU2_C, MD, PGW_SK). Likewise, those motif groups that appear 
only at Common Era sites or in Common Era pottery at Nok sites (i.e. fibre and carved 
roulette groups MG�0-MG27 with sub-types; MG33; MG70) are eliminated. The number 
of excavation units included reduces to 58 (across 39 sites) and the number of condensed 
motif group types reduces to 48. Two motif groups are displayed in the CA biplot in 
their projected position, but they were not included in the calculation (i.e. they are 
supplementary categories): MG�08 comprises banded motifs where no details of the filling 
patterns are visible due to poor preservation,73 while MG�093 is a rare group receiving 
too much weight in the CA calculation.74

Taken together, the first two principal axes of the motif group CA (Nok only, without 
MG�08/�093) project 26.8% of the total inertia (�7.9% on the first, 8.9% on the second 
axis) (Fig. 50). The decrease in inertia shows a significant break between the first and 
second axis, indicating that time is not the only factor responsible for the projected 
differences. The tested pottery inventory obviously has no continuity over time, and the 
by far largest difference is projected on the first principal axis. The other 45 axes show 

73 MG�08 accounts for �0% of all sherds in the CA but adds no significant information to the chronological 
consideration of motif groups.

74 The CA biplot is distorted by this group because it is projected very distant from the other points in the 
CA, grouping those much closer together. 
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no major breaks. The two principal axes constitute ca. 4% of the total number of 45 axes, 
but project more than a quarter of the difference. Considering the heterogeneous data 
set, the result is significant, although continuity over time cannot be anticipated. The 
quality values (Appendix �7) show the reason for the large break: all sites dating to the 
second millennium BCE have a high correlation on the first axis; several sites of the first 
millennium BCE have high correlations on the second axis. 

The CA biplot (Fig. 5�) visualises the differences: left of the first principal axis (vertical) 
are sites with a different set of motif groups as compared to the sites on the right. Motif 
groups forming a banded motif (�0xx) are located primarily on the right. On the left are 
several motif groups starting with 4, which comprise comb-drawn fine lines (see Appendix 
9 for a list of all motif groups). Absolute dates confirm that the sites on the left date to 
the second millennium BCE, whereas the sites on the right date to the first millennium 
BCE. Based on the absolute dates, therefore, time appears to be the factor projected 
on the first principal axis. The difference between the two groups is clearly visible, as 
is the separation of the right group into two sub-groups above and below the second 
principal axis (horizontal), for which another factor besides time may be responsible. The 
lower group has a larger number of apparently associated motif groups; evidently the 
variety in decoration is greater there than in the other areas. The following discussion 
will concentrate on the motif groups, not on the sites. A classification of sites into pottery 
groups will be presented in Chapter 7.5 – taking all attributes analysed into account.

A close-up of the CA biplot makes details discernible; only the most distant motif group 
categories on top and bottom are deleted, the sites are all included (Fig. 52). The sites on 

Figure 50. CA scree plot of motif groups (Nok only, excl. MG�08/�093). Together, the first two axes represent 
26.8% of the total inertia. A break is visible between axes � and 2.
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each side of the vertical zero axis are unconnected, except for the sites shaded in grey. 
These shaded sites, however, do not express the continuity in pottery decoration that 
might suggest interpreting the differences visible in the biplot as a continual change in 
decoration over time – they simply have mixed pottery inventories, i.e. pottery belonging 
to the second millennium BCE group as well as pottery of the first millennium BCE group. 
Comparing the site distribution with the absolute dates available confirms that time is a 
factor that is responsible for the projection. Puntun Dutse (PD_E) and Ankoro (ANK_A) 
belong to the oldest sites excavated, dating to the middle of the second millennium BCE. 
Though some sites have older or similar dates (KA2_B, PGW), their pottery assemblages 
seem to show somewhat more similarities with the first millennium BCE sites. This is 
confirmed by the presence of one or two potsherds with banded motifs at MK_2, PT 3, 
and KA2_B. The earliest decoration forms are comb-drawn horizontal and wavy lines 
(MG42/MG43) as well as pivoted spirals (MG48), cross-hatching (MG44) and some very 
specific pottery pieces that only occur at sites of the second millennium BCE (Plate 3) and 
clearly connect these sites with one another. MG4� (channelled lines) and MG57 (walking 
spatula impressions) are also found at the early sites; MG�07 (filled triangles), MG�045 
and MG�052 (both banded motifs overlaid by a zigzag line with round impressions at 
the connections) occur at somewhat later sites. No banded motifs are found at these early 
sites – except for possible intrusions.75 TM, MK_2, PT 3, and KA2_B are other sites that 

75 At Ankoro, for example, the excavation revealed finds dating to the second millennium BCE. Nearby, 
however, terracotta fragments were collected from the spoil of looting holes. The one potsherd with a 
banded motif found in ANK_A is thus most likely an intrusion. 

Figure 5�. CA biplot of motif groups (Nok only, excl. MG�08/�093). Sites (blue) and motif groups (red) are 
projected on the two principal axes.
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Figure 52. Detail of CA biplot of motif groups (Nok only, excl. MG�08/�093). Sites (blue) and motif groups 
(red) are projected on the two principal axes. The sites shaded in grey contain mixed pottery assemblages.

have absolute dates before or around the beginning of the first millennium BCE. KA2_B, 
actually, has the oldest radiocarbon date of all excavated sites (�6�6-�506 BCE) but lacks 
the typical comb-drawn decorations. In the biplot it is thus positioned further away from 
the corresponding motif groups. The neighbouring unit KA2_A (shown further to the 
right because of a mixture with younger material) contains a potsherd decorated with 
comb-drawn lines, thus proving the presence of such sherds. 

Mixed pottery assemblages at excavated sites had not been expected in the early project 
years. They became apparent only with ongoing pottery recording and more absolute 
dates. It makes statistical analysis difficult, since decoration motifs may be similar, but 
belong to different time periods.76 The sites with larger quantities of mixed pottery material 
are projected in between the groups to the right and left of the vertical zero axis – vertically 
they are oriented towards the sub-group of the first millennium BCE, to which the younger 
part of their pottery assemblage belongs. For these sites, exact chronological information 
cannot be derived from the biplot, since their position is influenced by the shares of younger 
and older pottery material. This is why units PD_A-D are so far to the left although they 
date much younger – they simply have a large share of early pottery decorations.

The upper sub-group on the right is significantly influenced by the presence of horizontal 
applications of various types (MG30-MG32, MG34-MG35) in the pottery assemblages. In 
addition it has a larger amount of potsherds decorated with bands filled with diagonal 

76 To distinguish pottery of different phases in the assemblage of a site, the category “pottery phase” was 
introduced during recording (see Chapter 7.�.2). 
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lines (MG�03 and sub-types). Several of the sites in this grouping date between the �0th 
and early 8th century BCE (before the calibration curve plateau). Here, the CA shows sites 
close together that have different absolute dates: the factor responsible for this grouping 
is obviously not (only) time. The excavation units from the Pangwari site (PGW) are close 
to this group, suggesting that the younger part of their pottery assemblages is similar to 
those of this group.

The lower half of the right side of the biplot shows a dense cluster of sites and also motif 
groups (Fig. 53). The most isolated motif groups are MG�09 (and sub-types; horizontal lines 
arranged as band) and banded motifs containing incised arched or wavy lines (MG�06, 
MG�035, MG�053, MG�082). They are some distance from the MGs of the upper half, 
which means that the two appear together rarely, if at all. These are differences plotted 
on the second principal axis; the sites and motif groups on the left can be ignored for this 
interpretation. Sites in this group rarely date earlier than 800 BCE; most of them have dates 
between 800 and 400 BCE, and some have even younger dates. The sites furthest to the left 
in Figure 53 (ID, KA2_A) are two sites with mixed pottery assemblages, therefore located 
closer to the left of the vertical zero axis. Left of and above the MGs containing bands with 
arched and wavy lines are banded motifs filled with cross-hatching (MG�04 and sub-types) 
and comb impressions or rocker stamp (MG�05 and sub-types). MG40 contains horizontal 
lines and is a continuous motif group occurring in almost all sites, but obviously in larger 
quantities at sites positioned here. The same applies to MG50 (stylus impressions). MG45 
contains arched or wavy lines not arranged in bands. 

Figure 53. Detail of the lower right of the CA biplot of motif groups (Nok only, excl. MG�08/�093). The sites 
shaded in grey contain mixed pottery assemblages.
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The sites closest to the horizontal zero axis (and thus closer to the average) have more in 
common with the sites above than do the sites further below; those are the most dissimilar 
to the sites at the top of the biplot. A trend is visible from top left to bottom right – sites (and 
MGs) at the bottom tend more to the right than sites further up. Generally, the sites with 
larger quantities of diagnostic pottery belonging to a variety of motif groups are projected 
more central than sites with smaller assemblages that are dominated by few motif groups. 
Those will appear closest to the most predominant motif group.

The CA on Nok sites and motif groups has shown that a) time is a significant factor in 
the interpretation of this CA (based on available absolute dates) and that b) time moves 
along the horizontal zero axis – from left to right (oldest to youngest). Even though no 
parabola is present, chronological information on the development of motif groups can be 
deduced (Fig. 54). There is a separation between sites of the second (left) and first (right) 
millennium BCE; the development in pottery decoration seems not continuous. Based 
purely on the motif group CA, an assignment of the second millennium BCE sites to the 
Nok Culture is not compelling. Compared to the sites of the Common Era, however, the 
sites appear to have connecting elements and similarities. A detailed visual examination 
of the pottery inventory will integrate these results into the definition of (chronological) 
pottery groups (Chapter 7.5).

The motif groups of the second millennium BCE include fine, comb-drawn lines arranged 
in spirals and in patterns of horizontal or wavy lines (MG42, MG43, MG48, and sub-types). 
They – together with the specialty sherds (MG7�, Plate 3) – form the leitmotif of the earliest 
sites included in this analysis. Rocker comb impressions and walking spatula are present 
as well. Often, comb-drawn lines are combined with comb impressions. Cross-hatching 
on the neck of pots with everted rim – often impressed with spatula tools – completes the 
dominating motif groups of second millennium BCE pottery assemblages (Plate 4). As 
mentioned in Chapter 7.2.3, several of the specialty sherds (MG7�) are thicker than �.5 cm 
(up to 2.7 cm) and decorated with rocker comb impressions, sometimes on both sides. 
Whether these pieces belong to vessels or had other functions is not known; some pieces, 
however, have a massive rim, with diameters of ca. 30 cm and more. 

The earliest banded motif groups contain diagonal lines, cross-hatching, and comb 
impressions (MG�03, MG�04, MG�05, and sub-types), often combined with impressed or 
incised zigzag patterns that are either included in the band or applied below the band (Fig. 
54, top right). These patterns begin to appear in sites dating to the early first millennium 
BCE.77 Thereafter, the variety of motif groups increases, especially when horizontal 
applications are added to the decoration spectrum. While the assemblages of the early 
first millennium BCE contain mostly zigzag impressions as major side motif to the main 
banded motifs, later assemblages are dominated by arched and wavy lines which are 
applied inside the band, below the band, or replace the lower delimiting lines themselves. 
Another major motif group added later are horizontal lines arranged as a band (MG�09; 
in almost 80% of the cases, there are three to six lines); side motifs range from zigzag 
impressions to arched lines. Side motifs also include single impressions in various forms. 

The primary motif of the sites in the first millennium, thus, are banded motifs, filled 
with cross-hatching, diagonal lines, and comb impressions, delimited by incised horizontal 

77 A special type of the zigzag pattern is combined with round impressions where the zigzag impressions 
meet (T6, M�2). It occurs only at the sites of the early first millennium BCE.
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Figure 54. Scheme of CA biplot of motif groups (Nok only, excl. MG�08/�093). Photos of motif groups are 
included to show the development. Sites with mixed inventories are not in their correct chronological position. 
The timelines indicate the chronological sequence on the first (horizontal) and second (vertical) axis.

lines on top and bottom, and often supplemented by side motifs that can overlie the band 
pattern or are applied below the main band. Side motifs above the main band are rare. In 
general, decorations seldom exhibit more than one side motif.78 This fact, however, may be 
influenced by the size of the vessel units: the smaller a vessel unit, the fewer decorations 
are visible (see Fig. �4.4). Complete vessels, however, confirm the rarity of side motifs 

78 30% of vessel units for which decoration techniques were recorded (n=23�8) have one side motif. 80% of 
these side motifs are placed either inside or below the main banded motif. Only 5% of VUs have two side 
motifs, and only eight VUs have three side motifs. 
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beyond the banded motif. Where more side motifs do occur, it is more often on sherds 
from sites dating either to the early or late first millennium BCE.

The incised horizontal lines delimiting the banded motifs occur in several combinations. 
Most common combinations (accounting for ca. 80% of complete bands) are – top and 
bottom lines, respectively – �+�, �+2, and 2+�, followed by 2+2 (ca. 20%). Only �� vessel 
units with complete banded motifs have three or more lines on either or both sides (out of 
4�5 vessel units). The latter occur primarily in combination with bands filled with comb 
impressions. Delimiting lines are not an attribute exclusive to Nok pottery; at Common Era 
sites, fibre and carved roulette decoration are sometimes also delimited by incised lines. 

The CA biplot shows several motif groups (MG30-MG35) concentrated in the top right 
(Fig. 54). These groups consist of horizontal applications which evidently occur at the 
same sites and rarely occur at sites or in combination with motif groups in the bottom 
right. Such applications belong to sites of the earlier first millennium BCE.79 Various 
stylus impressions (MG50-MG55) are continuing decorations; the same applies to comb 
(or rocker comb) impressions (MG58, MG59). They have no specific chronological value.

The CA result can also be displayed in a seriation table, in which the oldest sites and 
their corresponding motif groups are listed in the top left corner. When looking at the 
graphical distribution of motif groups per site in this sequence (Fig. 55, based on the 
seriation table in Appendix �7), it is important to keep in mind that the CA calculation 
gives more weight to rare motif groups in larger inventories. Sites with pottery belonging 
to only a few motif groups will be projected closer to these motif groups. In addition, sites 
with mixed inventories will be displayed in an intermediate position. Thus, not each site 
will be in the exact chronological position as reflected by absolute dates. Disregarding the 
detailed display of the 47 motif groups included in the graph, an overall trend is visible: 
the motif groups of the sites dating to the second millennium BCE (Fig. 55 left) disappear 
and banded motif groups take their place – with a chronological order to the patterns 
filling the bands. The results of this CA will be integrated in the chronological pottery 
sequence established in Chapter 7.5 – which will also consider absolute dates and a visual 
examination of pottery on a per-site level.

Discussion of Common Era Group

The fact that pottery at Common Era sites showed marked differences from other 
pottery had been discovered during the early stage of recording. This and the lack of 
Nok Culture finds such as terracotta figures suggests that these sites no longer belong 
to the Nok Culture (Chapter 6.3). Detailed information on their pottery can thus be used 
to distinguish Nok Culture sites from younger sites and to recognise mixtures in pottery 
material at Nok sites. In this respect, establishing a chronological sequence for Post-Nok 
sites – though not the focus of this study – helps place new sites within this sequence 
already during surveying.

Using the information collected during recording – from assemblages of Common Era 
sites as well as from Common Era material found at Nok sites – several results can be 

79 Two motif groups (MG36, MG37) comprising special forms were not included in the CA; one (MG36) is 
found only at the Ungwar Kura site, the other contains specialty sherds of the second millennium BCE.
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Figure 55. Seriation output of the CA biplot of motif groups (Nok only, excl. MG�08/�093). Vessel unit quantities 
per site are shown in percentages to offset the heterogeneous pottery assemblages. 

Figure 56. Detail of CA biplot of motif groups, showing sites (blue) with Common Era pottery and associated 
motif groups (red). The sites shaded in grey are Nok sites with mixed pottery inventories.
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deduced from the corresponding section (Fig. 56) of the CA biplot on all motif groups and 
sites (see Fig. 49 for the complete biplot), taking absolute dates and excavation reports 
into account as well:

�) Pottery analysis has shown that the sites shaded in grey have mixed inventories. They 
contain Nok Culture layers overlaid by younger occupation remains. A good example 
is Doguwa (DOG), where the overlying Post-Nok layer is different in material (large 
quantities of potsherds, charcoal, burnt clay, as well as slag and iron objects) and colour 
from the underlying Nok layer. At DOG_�, a pit feature, discovered beneath the top layer, 
contained a Nok terracotta head and several Nok potsherds. The horizontal position of the 
three excavation units on the biplot indicates the proportion of Post-Nok finds in relation 
to Nok finds: DOG_2 has only Post-Nok material, with the largest share of MG70 sherds 
(thus the furthest to the right and the closest to MG70); DOG_� has a higher percentage 
of Post-Nok material than DOG_3, which features a large number of sherds with typical 
pottery decorations of the second millennium BCE (thus to the left of the vertical zero 
axis – closer to the sites of the second millennium BCE). DOG_� contained several sherds 
from the first millennium BCE in addition, which were associated with the terracotta 
head. Though there were only few of these, this excavation unit is located a little further 
upwards in the biplot (and thus a little more towards the sites of the first millennium 
BCE). DOG provides an excellent example showing that chronological information on 
pottery inventories can be deduced from the biplot.

Ido (ID), Pangwari (PGW), Kurmin Uwa � (KU �), Pabeki (PA_3), Janruwa B (JR B), 
and Tudun Dosa (TD) also contain a mixture of Nok and Post-Nok pottery. ID has mixed 
pottery material from the second and first millennium BCE as well (and matching absolute 
dates) and is thus the lowest of these sites on the biplot. The other sites date to the first 
millennium BCE and have the corresponding pottery. Their vertical orientation may be of 
chronological relevance, as will be discussed later. The find material from PGW is highly 
complex, with evidence of occupation from the latter half of the second millennium BCE 
to the second millennium CE, and will also be discussed separately (see Chapter 7.6.3 for 
spatial analysis of PGW_D).

2) Janruwa C (JR C) and Kurmin Uwa 2C (KU2_C) are very close in the biplot and may 
thus date to the same time period, but in any case feature similar pottery inventories. JR C 
is dated to the early centuries CE; no date is available for KU2_C.

3) Dutsen Rema (DR), Gidan Abba (GA) and Gimba (GIM) are close together and, 
where determinable, have similar absolute dates in the mid-second millennium CE. Gona 
Kishimi (GOK), though further to the left, has a similar date. 

4) Mashikin Dandoka (MD) is further left of the other Common Era sites. It dates to 
the beginning of the second millennium CE and has a different pottery inventory. It is, 
though close to the Ido site on the biplot, not similar in pottery material.

5) KU �, PA, JR B, and TD are on the same side of the zero axis as the carved roulette 
motif groups (MG20-MG26), thus having a higher share of those sherds than of fibre 
roulette sherds (MG�0) or sherds belonging to MG33, MG4�, and MG70.

6) MG�0 contains fibre roulette decorations. The sites with the largest number of such 
decorations are closest to this motif group – ID, MD, GOK, KN_2. These sites contain 
more fibre roulette sherds than sherds decorated with carved roulettes (MG20-MG26). In 
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contrast, JR C and KU2_C contain no fibre roulettes at all but high percentages of carved 
roulettes, especially zigzag (MG23), herringbone (MG22), and raised dot (MG20). 

7) MG33 (applied bands decorated with incisions) and MG35 (handles) are present 
more frequently at Post-Nok sites than at Nok sites. MG70 (incised ladder pattern) is 
found primarily at DOG. MG4� (channelling) is a rarely found decoration, associated 
with Post-Nok sites in the middle of the second millennium CE and – in a different style 
– with a site in the second millennium BCE (PD, not shown in Fig. 56), and thus separate 
from MGs only occurring at Post-Nok sites. MG50, MG52, and MG53 are more to the left 
that other Post-Nok MGs, indicating that these decorations (stylus impressions of various 
forms) are also found in Nok pottery assemblages. 

The interpretation possibilities of this biplot are manifold, confirming some information 
that had already been noted during recording, but also revealing new relationships 
between sites and motif groups. The results of the CA make it possible to link undated 
Post-Nok sites or undated Post-Nok inventories at Nok sites to the absolute chronology 
based on dated sites. 

Looking at the quantitative information for these MGs and sites (Fig. 57), significant 
differences in potsherd quantity become apparent which influence the weighted projection 
in the CA biplot.80 The quantity depends on several factors (e.g. size of excavation, higher 
find densities in Post-Nok sites than in Nok sites with mixtures, and/or presence of features). 
The Nok sites of Puntun Dutse (PD), Taka Lafiya (TAL), Ungwar Kura (UK), Kurmin Uwa 
2 (KU 2), and Utak Kamuan (UKG) contain only one or two Post-Nok sherds and are thus 
not visible on the CA biplot section (Fig. 56); they are located further to the left.

The sites have been arranged in a chronological sequence suggested by the projected 
position in the CA biplot, the absolute dates, where available (JR C, MD, DOG, DR, GIM, 
ID, GOK; see Appendix 3), and on analogies in the presence or absence of motif groups (see 
Appendix 9 for information on motif groups). Carved-rouletted sherds, most frequently 
the raised dot pattern, appear first at JR C, dated to 3rd/4th century CE.8� The earliest site to 
contain fibre-rouletted sherds is MD, dated to the �0th/��th century CE. 

The strongly varying quantities per site make a comparison difficult – looking at a 
presence/absence graph (Fig. 58), the distribution of motif groups becomes clearer. Not 
all sites fit neatly into the suggested chronological sequence; the assemblages always 
represent only partial subsets dependent on excavation size and find density. PD, TAL, 
and UK_�6 on the one side and KU2_B and UKG on the other side do not contain enough 
Post-Nok potsherds to consider them in the sequence, but they are included to demonstrate 
that – even though in small numbers – Post-Nok potsherds are found at several Nok sites, 
allowing – at least for the fibre-rouletted sherds – the tentative dating of the Post-Nok 
presence after the end of the first millennium CE. 

As seen before, carved roulettes (especially raised dot, but also others such as 
herringbone, zigzag, and wavy line patterns) occur earlier than fibre roulettes, but 

80 The individual motif group types and the excavation units of a site were condensed whenever the 
distribution patterns are the same and no better information is expected when considered separately.

8� For JR C, five �4C dates (fonio, charcoal) were obtained, of which four fall into this time period. One 
sample (pearl millet) dates to the Nok Culture period (9th century BCE) and may be an indication of either 
an earlier occupation or an intrusion of organic material. No further evidence, however, was found for 
an earlier occupation. The neighbouring excavation at JR E also dates to the 2nd-4th century CE.
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Figure 58. Presence/absence chart of Common Era motif groups per site, arranged in a tentative chronological 
sequence. 

Figure 57. Distribution of sherd quantity per motif group for sites with Common Era pottery, arranged in a 
tentative chronological sequence (left to right: oldest to youngest).
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continue to be present at later sites. Based on analogous finds in pottery assemblages and 
also on the position in the CA biplot (where all are above the horizontal zero axis), the 
Post-Nok potsherds at JR B, TD, and KU2_C may be of a similar age as those at JR C. For 
TD, this is tentatively supported by a TL date on a roulette-decorated potsherd between 
the 5th century BCE and the 3rd century CE. The TD potsherd with channelling decoration 
that may point to a younger date was found close to the surface and may be a more recent 
intrusion. The �4C date for KU2_C is somewhat younger. 

In addition to fibre roulettes, the carved roulette ladder pattern is another chronological 
indicator.82 The first dated site containing this pattern is MD (�0th/��th century CE). PA_3 
is a Nok site (dated to the first millennium BCE) which also contains Post-Nok material; 
one of these potsherds was TL dated to the late first millennium CE, close to the date 
of MD. KU� is next to PA_3 in the CA biplot; its Post-Nok pottery, however, is quite 
different and a younger age is suggested for KU�. DOG is a special case, as it does not 
contain the carved roulette ladder pattern; instead, it features a decoration that looks 
similar, but is made by incisions and impressions (MG70). DOG has two differing �4C 
dates – one in the 7th/8th century CE and one between the mid-�5th and mid-�7th century 
CE. The latter date coincides with the dates of DR, GIM, and GOK (between �295 and 
�6�4 CE). Therefore, although the carved roulette ladder pattern is absent at DOG, the 
middle of the second millennium CE is suggested as the Post-Nok occupation period 
there. Based on their assemblages, the Post-Nok occupations at KU� and PGW may also 
date to this period.83 The Post-Nok pottery at ID is not radiocarbon dated, but a TL date 
from a potsherd gives an age of ca. 600-800 years, i.e. in the �3th to �4th century CE. With its 
assemblage matching the motif groups present at GIM and DR, the Post-Nok occupation 
at ID is placed in the middle of the second millennium CE as well. AK_PN and KN_2 each 
lack some of the motif groups present at the latter sites, but the potsherds are – based on 
visual examination – so similar that these two sites are also put in the same age group. 

Overall, the Common Era sites show a development of pottery decoration over the 
last 2000 years. Carved roulettes appear in the area in the first centuries CE, continuing 
even after fibre roulettes appear around the end of the first millennium CE. Based on the 
evidence available, undated Common Era sites – and undated Common Era sherds at 
Nok sites – can be included in the chronological sequence established by sites for which 
absolute dates are available (see Chapter 7.5.3 for a classification of Common Era sites into 
pottery groups). The sequence is confirmed by the position of such sites in the CA biplot 
and by visual examination of the respective pottery assemblages. It should, however, 
be taken into account that only a few sites dated to the Common Era were excavated, 
sometimes in small units only. The lack of certain motif groups at sites which otherwise 
fit the chronological sequence may be a sampling artefact rather than a realistic absence 
in the pottery assemblages of these sites. The exact position of each site in the proposed 
sequence has to be considered tentative until more data can be collected in the future. 

82 Carved roulette ladder patterns are also present at Ife sites, where they are dated to the early second 
millennium CE (Garlake �977; see Chapter 9). 

83 At PGW, two �4C dates fall into the ��th to �2th century CE and two dates fall into the �5th to �7th century 
CE. The latter dating is more likely to be accurate, given the Post-Nok pottery and its similarity to the 
other assemblages.
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7.3.4  Decoration Techniques

Beside the motif group (MG) attribute, which is the most comprehensive of the decoration 
attributes recorded, decoration techniques (Appendix 7) and motif elements (Appendix 
8) were recorded for each motif; up to four motifs on a vessel form the motif group. The 
results of the CA on the distribution of decoration techniques by site and their possible 
chronological relevance are presented in the following. Overall, the chronological 
differences in decoration techniques are less pronounced than the differences visible in 
the motif group CA (see Chapter 7.3.3).

While a motif group is only recorded once per vessel unit, a decoration technique is 
recorded separately for each motif on the vessel. The number of all recorded decoration 
techniques – up to four per vessel unit – is 3928, ca. �2% of which cannot be identified due 
to poor preservation. Of the remaining 3446 decoration techniques, 75% account for the 
main motif (Fig. 59).84 

While incisions and single impressions are well represented in the side motifs as well, 
the other decoration technique categories are recorded primarily in the main motifs. This 
is especially obvious in the roulette decorations; these are usually applied as a band on 
the vessel without any accompanying motifs. The large proportion of incisions and single 
impressions in side motifs is caused by those side motifs which were placed on top of the 
patterns that fill the banded main motifs of Nok pottery. A second decoration technique 
was recorded on only 22% of vessel units (in the first side motif that can be inside or 
outside the main motif; see Chapter 7.3.5); only 3% show a third and only eight vessel 
units a fourth decoration technique. These numbers include both Nok and Post-Nok 
pottery; when looking at Nok pottery only, the percentage of vessel units with a second 
decoration technique increases to 27%, while the share in Post-Nok pottery is only 8%.

For the purpose of CA calculation, only the decoration technique (T) of the main 
motif was considered; the side motifs have similar compositions and do not add relevant 
information.85 The CA inertia shows that 30.9% of the total difference is projected on the 
first two principal axes (Fig. 60). Several visible breaks suggest that multiple factors are 
responsible for the differences in the data. The break between the first and second axis is the 
largest, indicating that the differences between these two axes are the most significant. 

The quality values (Appendix �8) show that – as in the motif group CA – the difference 
concerns the separation of Nok and Post-Nok sites. The heterogeneity of the pottery data 
included is once again responsible for the discontinuities expressed by the breaks between 
the axes. 

The CA biplot visualises the differences already seen in the scree plot (Fig. 6�). The 
sites dated to the Common Era are on the right, as well as those Nok sites that also contain 
a Post-Nok pottery inventory (i.e. DOG_�, ID, JR B, KU�, TD; they are to the left of the 
Common Era sites). The Common Era pottery assemblages are themselves separated by 

84 The numbers differ from the quantities recorded for motif groups, since recording for parts of the pottery 
assemblages at the sites of Taka Lafiya (TAL) and Pangwari (PGW) focussed on motif groups and vessel 
forms due to time constraints in the field.

85 Excluded from CA were type T99 (not identifiable techniques) as well as sites and technique types with 
fewer than five occurrences resulting in a total number of 2556 vessel units included in CA. They come 
from 67 excavation units at 44 sites and encompass 49 decoration technique types (Appendix �8).
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Figure 59. Distribution of decoration technique types by major categories; for all decoration techniques 
recorded (n=3446, dark grey) and for decoration technique of main motif only (n=2569, light grey).

Figure 60. CA scree plot of decoration techniques. Together, the first two axes represent 30.9% of the total 
inertia. Several breaks are visible between the first six axes.
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the horizontal zero axis (second principal axis), indicating differences. Unlike in the motif 
group CA (see Fig. 49), the sites of the first and second millennium BCE cluster on the 
left, close to the two principal zero axis, indicating that a) there is no visible difference in 
decoration techniques between these sites, and b) the sites and decoration techniques are 
closer to the average overall and do not reveal large differences.

When Post-Nok sites and decoration techniques are excluded86 (see discussion at the 
end of this subchapter), the distribution of sites in the first and second millennium BCE 
becomes clearer. The first two principal axes project 34.9% of the total inertia (Fig. 62). This 
percentage is higher than in the previous CA due to the lower number of axes included in 
the CA (see Appendix �8 for quality values).

The break is – once again – caused by the differences in sites of the first and second 
millennium BCE. The older sites are projected on the right of the biplot (Fig. 63) – together 
with the decoration techniques that create the fine lines which are the primary motif of these 
sites (T3, T4). T807 and T808 (special knob forms) comprise the special sherds described 
in Chapter 7.3.3. Regarding the sites of the first millennium BCE, the distribution visible 
in the motif group CA is essentially repeated here, although the sites are not in the same 
sequence. They are more distorted by the heterogeneous assemblages and often by the 
dominance of a few types at certain sites. Nevertheless, the sites dating to the early first 

86 Excluded units/sites are AK_PN, DOG_2, DR, GA, GIM, GOK, JR C, KN_2, KU2_C, MD, and PGW_B. 
Excluded technique types are T5, T�6, T�0�-T�06, T�20-T�30, T802, T805-T806, T820, and T822. The number 
of vessel units included in the Nok pottery CA is �893 (from 56 units and including 26 technique types; 
Appendix �8). 

Figure 6�. CA biplot of decoration techniques. Sites (blue) and decoration techniques (red) are projected on 
the two principal axes. 



            7.3 Vessel Decoration Analysis and Chronological Interpretation

�33

millennium BCE are shown in the lower left, the somewhat later ones in the upper left. 
Technique types T2�-T23 (shaded in grey) represent comb impressions. It appears that 
angular comb impressions (T23) are more dominant in earlier sites, while rounded and 
very fine comb impressions (T2�, T22) occur more frequently at later sites. 

Applied horizontal bands (T800, T80�, T803, T8��) and pierced handles (T82�) mark the 
most significant difference in the inventories (see Plate 5 for examples).87 The sites below 
the horizontal zero line have a larger share of these application techniques in their pottery 
assemblages, the groups above have less. The further sites are from the centre, the higher 
is the share. Even the sites to the right of the vertical zero axis (earlier sites) have such 
applications, though in their assemblages, other techniques are more dominant. Since 
applications seem to be a technique that is present at certain sites and absent at others, it 
may be a valuable chronological marker. Comparing the sites and their absolute dates, 
it shows that several sites with larger shares of application techniques T800, T80�, T803, 
and T82�88 date to ca. 800 BCE (e.g. TAL, IFA, KA �, PGW; Fig. 63). They are also grouped 
together in the motif group CA (see Fig. 5�, MG30-35) and show further similarities in 
other decoration elements. One application type (T804 in Fig. 63, close to the vertical zero 
axis in the lower half) also occurs at some of the second millennium BCE sites; it is rare 
there but present and may constitute a connecting element between the sites of the second 
and first millennium BCE. Applications also appear at sites with younger absolute dates 
and pottery assemblages connected to the later sites as shown in the motif group CA (see 
Fig. 5�). Obviously, horizontal and other applications such as single applied knobs (T806) 

Figure 62. CA scree plot of decoration techniques (Nok only). Taken together, the first two axes represent 
34.9% of the total inertia. A break is visible between axes � and 2.

87 Some application types shown in Appendix 7 were not included in the CA (Nok only) and are thus not 
displayed in the biplot: T802, T805, T820, and T822 are pure Post-Nok application types (see Fig. 6�); 
T806 is a mixed type occurring in Nok and Post-Nok sites; T809 and T8�0 are rare types that only occur 
as side motifs, which are not included in the CA. 

88 T800 encompasses horizontal applications without decoration (probably due to erosion). T80� and T803 
are horizontal applications with fine incisions, comb impressions, or oblong impressions. T82� comprises 
pierced handles. 
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Figure 63. CA biplot of decoration techniques (Nok only). Sites (blue) and decoration techniques (red) are 
projected on the two principal axes. The decoration techniques T2�-T23 represent comb impressions.

or thin vertical applications (T8�0, only at UK) continue throughout the Nok period, 
though in smaller numbers than in the earlier sites. It can, however, not be excluded that 
at certain sites, mixed pottery assemblages may be responsible for discrepancies. 

The distribution of the Post-Nok sites in the decoration technique CA (Fig. 6�) confirms 
the tentative chronological sequence suggested for Post-Nok sites on the basis of the 
motif group CA (see Fig. 58). JR C, JR B, TD, and KU2_C are below the horizontal zero 
axis, suggesting that they are more similar to one another than they are to the other Post-
Nok sites. Although the CA biplot in itself does not establish that time is the dividing 
factor, the information gained from the motif group CA and the absolute dates allows this 
conclusion. The primary decoration techniques are carved roulettes (T�20-T�29) and two 
applications (T806, T822). Interestingly, the more detailed depiction of the various carved 
roulette patterns (as compared to the motif group analysis) shows that the four raised 
dot types (T�2�-T�24) are projected to different positions in the biplot – the early Post-
Nok sites (especially JR C) have a larger share of the staggered forms (T�2�, T�23), while 
the not staggered forms (T�22, T�24) are projected closer to the sites of the mid-second 
millennium CE (AK_PN, DR, GA, GIM). The pottery assemblages of GOK and PGW_B 
are dominated by fibre roulettes, which put the sites closer to the fibre roulette techniques 
(T�0�-T�06). The Post-Nok assemblages at DOG_� and DOG_2 are dominated by T5 and 
T805 (which appear similar in pattern to the ladder roulette but are made by incisions). 
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89 Motif elements are recorded only for incised and impressed motifs – other elements such as roulettes, 
applications, and (rocker) comb impressions are defined by the decoration technique only. They form no 
motif elements. 

Summary

The decoration technique CA confirms the results of the motif group CA (see Chapter 
7.3.3), although the differences between the sites of the first and second millennium BCE 
are less pronounced. Apart from the disappearance of a comb tool with very fine teeth 
(probably thin stalks or thorns arranged close together) that was drawn through the 
wet clay, the decoration techniques have not significantly changed – they belong to the 
major group of incisions or impressions as well as to applications. The major break in 
decoration techniques occurs between the late centuries BCE and the early centuries CE, 
when – as first attested at JR C – carved wooden roulettes were almost exclusively used 
for vessel decoration. Fibre roulettes were added to the decoration technique spectrum 
later in the first millennium CE.

7.3.5  Motif Elements 

Motif element and decoration technique form a motif (see Chapter 7.�.3 for details on 
motif elements). All motifs present on a vessel are combined into one motif group. A 
great deal of information on motif elements is thus already included in the motif group 
analysis (see Chapter 7.3.3). Only 25 basic motif element types (M) were distinguished 
during recording. Although this number appears low, the variety in combining the motif 
elements is large. Figure 64 shows an example where a band delimited by horizontal 
lines (main motif) is filled with comb impressions (T23).89 Below the main motif, single 
impressions in zigzag form (M8) form the first side motif. A second side motif element 
is located further below the band (M�3, arched lines); all motif elements (and decoration 
techniques) were grouped and assigned to motif group MG�05�.

Figure 64. Vessel fragment with several decoration techniques and motif elements: comb impressions, single 
impressions in zigzag form and arched lines (Ido).
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Over all four motifs that can be present on a vessel, a total of 2249 motif elements were 
recorded. Excluding the non-identifiable elements (M99), �728 motif elements remain for 
analysis (Fig. 65). 66% of these were recorded for the main motif, 3�% for the first side 
motif and 3% comprise a second or third side motif. Only �0% of the total motif elements 
belong to Post-Nok pottery, due to the prevalence in that category of roulette decorations 
and applications, for which only decoration techniques were recorded. Nok pottery has 
a larger share in side motif elements; most often these are included in the banded main 
motif. While most cross-hatching and diagonal line patterns are band fillings and thus 
treated as main motifs, elements such as zigzag, arched, and wavy lines as well as incised 
patterns appear to have been generally used as side motifs.90 The incised ladder motif 
element is similar to the carved roulette ladder pattern and occurs only in Post-Nok 
pottery assemblages.

90 The information on wavy lines is influenced by the fact that the fine comb-drawn wavy lines (typical of 
second millennium BCE pottery, and there often the main motif) are grouped together with wavy lines 
that appear as side motifs in Nok pottery of the first millennium BCE.

Figure 65. Distribution of motif element types by major categories; for all motif elements recorded (n=�728, 
dark grey) and for motif element of main motif only (n=��35, light grey).

The CA on motif elements excludes Post-Nok pottery since for the majority of Post-Nok 
vessel units, no motif elements were recorded; the few recorded elements (e.g. horizontal 
lines) would distort the projected distribution of the Nok pottery elements. However, in 
order to include the side elements shown to be of chronological relevance in the motif 
group CA (see Chapter 7.3.3), all recorded motif elements were considered – except for 
types and sites with fewer than two occurrences (n=�529, 56 units, 22 types; see Appendix 
�9 for original data set and CA quality values). Taken together, the first two principal axes 
project 35.6% of the differences (2�.3% and �4.3%, respectively), more than in the other CA 
performed, but less when considering that only 2� axes are included in the analysis (Fig. 
66). This, again, is proof of the heterogeneity of the data.
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Figure 66. CA scree plot of motif elements (Nok only). Together, the first two axes represent 35.6% of the 
total inertia. A significant break is visible between the first and second axis.

The CA biplot (Fig. 67) shows a picture different from that of the motif group and 
decoration technique CAs. While the latter had a similar projection of sites in the biplot, 
the distribution of sites is different here. In principle, the basic classification is confirmed: 
the sites of the second millennium BCE are clustered in the lower right half, while the 

Figure 67. CA biplot of motif elements (Nok only). Sites (blue) and motif elements (red) are projected on the 
two principal axes. 
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sites of the early first millennium BCE are projected in the lower left half. The later sites 
are shown above the horizontal zero axis. The position of individual sites, however, has 
moved, showing that the similarities and differences which were rather stable when 
calculating the motif group and decoration technique CAs have changed, possibly due to 
the lack of any comb impression elements (which are considered a decoration technique) 
and also due to the missing distinction between motifs of the first and second millennium 
BCE pottery (e.g. M�4, wavy lines, is used both for the fine comb-drawn lines of the 
second millennium BCE pottery and for the incised wavy lines of the first millennium 
BCE pottery). Disregarding sites, the positions of which are obviously distorted, the motif 
elements nevertheless confirm the sequence visible in the motif group CA: the pottery of 
older sites in the first millennium BCE is dominated by diagonal lines (M5, M6) and cross-
hatching (M7), while the pottery of later sites features a larger number of motif elements 
formed by arched lines (M�0-M�3) (see Appendix 8 for motif element types). 

Summary

The motif element CA on Nok pottery is not suited to establish a chronological sequence, 
though it confirms a trend already observed in the motif group CA: a change from diagonal 
lines and cross-hatching motif elements to arched and wavy lines motif elements in the 
course of the first millennium BCE. Too many confounding factors, however, distort the 
calculation: the quantities included in the CA are the lowest, although all four motifs 
recorded were considered; the pottery assemblages are even more heterogeneous due 
to the low numbers, which give greater weight to larger quantities and rare types; and 
the motif elements do not distinguish between motifs of the first and second millennium 
BCE, since they do not take into account the information available on the total decoration 
of a vessel. The motif group types were designed to counter this problem and provide a 
clearer picture of the pottery decorations in the analysed inventory. 

7.3.6  Inner Rim Decoration 

Two different types of rim decorations are present in the investigated pottery inventory. 
First, there are decorations on the edge of rims (here called the “lip”); they are recorded 
as part of lip forms (Appendix �2) and analysed in Chapter 7.4.3. Several rims (n=76), 
however, are decorated not on the lip directly, but on the inner rim (Fig. 68) of pots with 
everted rims. 

Impressions and incisions are subsumed by wider categories, since – with the exception 
of single or double lines – almost each pattern is unique (Appendix �4). On four of the 
76 sherds with inner rim decoration no pattern is discernible; over 60% of the rest have a 
pattern of incised lines (Fig. 69). In five rim sherds, the inner rim decoration is combined 
with a groove in the lip (see Fig. �7).

For obvious reasons, inner rim decoration is found exclusively on pots with everted 
rims. It occurs at 3� of the sites included in the pottery analysis, demonstrating that it was 
a wide-spread, though rare type of decoration. It is impossible to determine whether the 
rarity is caused by poor preservation or whether it was indeed a rare kind of decoration 
to apply to a vessel. 
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Figure 68. Schematic showing lip and inner rim position of a pot with everted rim. 

The distribution of inner rim decorations across pottery phases (Fig. 70) shows clearly 
that the majority of such decorations occur at Nok sites of the first millennium BCE. The 
number increases from three in the sites of the second millennium BCE to ten in sites of the 
early centuries of the first millennium BCE. There, single impressions with a pointed tool 
are the decoration of choice. Most such rim sherds are found at the Ido and Puntun Dutse 
sites (PD �A-D), showing close similarities. In the later Nok sites, the types of decoration 
are varied, comprising incisions and impressions, with by far the most common type 
being single and double incised lines. In Post-Nok assemblages, incised lines (in the 
form of two lines) are also present, as are inner rims decorated by either carved wooden 
roulettes or fibre roulettes. The assemblages come from sites dating to the mid-second 
millennium CE. Only four sherds were recorded from the excavations; however, rim 
sherds with rouletted inner rim decorations and well as rims with two grooves on the 

Figure 69. Distribution of inner rim decoration types in % (n=72).
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Figure 70. Distribution of inner rim decorations per pottery phase (n=74). “Early Nok” includes sites of the 
second millennium BCE, “Transition” sites of the early centuries of the first millennium BCE, “Nok” sites of 
the remaining first millennium BCE, and “Post-Nok” sites and assemblages of the Common Era. 

inner side are known in larger numbers from the pottery of surveyed sites. The grooves 
are more shallow and wider than the incised lines found in Nok pottery.

Summary

Inner rim decorations seem to be a rare phenomenon but present in a large number 
of sites and throughout the chronological sequence, although they occur primarily in 
the first millennium BCE. While the patterns of the early sites are similar, the variety 
increases at later sites. Especially rim sherds at sites which – according to the motif group 
seriation (see Fig. 55) and absolute dates – are at the younger end of the sites dated to the 
first millennium BCE have inner rim decorations in the form of one or two incised lines. 
In the Common Era, roulette decorations take the place of incisions and impressions but 
double incised lines are present as well. The inner rim decorations may thus contain some 
chronological information, though they do not of themselves indicate Nok pottery. Their 
main importance, however, seems to lie in the fact that they are an element connecting the 
sites of the second and first millennium BCE. 
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7.4  Vessel Form Analysis and Chronological Interpretation 

Along with decoration, vessel form attributes such as vessel and base forms, rim and lip 
forms, and rim diameters were recognised as chronologically relevant early on in the 
project. The focus of their analysis will be on changes over time, using pottery phases, 
sites, and absolute dates as points of reference. Perforations found occasionally on vessel 
walls are discussed here as well as is the placement of the decoration on the vessel. 

7.4.1  Database 

The limitations of the database with regard to the significant variations in pottery material 
per site (Chapter 7.3.2) apply to the statistical analysis of vessel form attributes as well. 
Here, however, the number of types per attribute – vessel form, base form, rim form, and 
lip form – is considerably lower than for decoration attributes. The same applies to the 
number of vessel units: �685 VU each were recorded for vessel, rim, and lip form; the 
number of base forms is much smaller at 95 VU. CA was conducted on vessel form, rim 
form, and lip form, but did not reveal any conclusive results with regard to chronology. 
Several types are rare, occurring only once or twice in the inventory; others are prevalent 
and occur continuously throughout the period investigated here – from the middle of 
the second millennium BCE to the second millennium CE. Analysis, therefore, will be 
conducted in the form of contingency tables, examining the occurrence of attributes per 
pottery phase and the changes visible. A per-site analysis is difficult; the motif group CA 
has demonstrated that many Nok sites contain mixed pottery assemblages (either from 
different Nok phases or with Post-Nok pottery). An analysis based on pottery phases takes 
this problem into account. Pottery phases were established on the basis of the chronological 
phases derived from absolute dating (see Chapter 6.3) and each VU was classified during 
recording – at a later stage of the recording process when differences in pottery had already 
been linked to absolute dates. Rare attribute types, even if not considered in statistics, are 
nevertheless valuable in comparing sites directly with one another and trying to establish 
contemporaneity. 

7.4.2  Vessel and Base Forms

As outlined in the description of recorded form attributes (Chapter 7.�.3), only few 
vessels are preserved intact. Even where a vessel was found en bloc in the excavation, 
it was in most cases held together only by the surrounding soil and broke apart during 
recovery. The pieces were often too small and fragile and the edges too eroded to put 
the vessel back together. Only for complete vessels was a full reconstruction of vessel 
form possible, including information on base form and metric data. In most cases, rim 
sherds allowed allocating them to a basic vessel form only. This limitation is reflected in 
the vessel form types (Appendix �0); they comprise basic forms as well as very specific 
forms – as determined for complete vessels. A vessel form was recorded for a total of �685 
VU, of which ��� were not identifiable. Almost 90% of the remaining �574 VU are single 
rim sherds or smaller VU which allowed only a basic reconstruction; 6% comprise larger 
vessel body parts with rim and only 67 vessels are (nearly) complete. Only for 29 of these 
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vessels were measurements of vessel height and maximum body diameter possible. Base 
forms were recorded for 95 VU (two of which were not identifiable). 

Complete Vessels

Only 29 complete vessels were recovered from the excavation of 95 units at 48 sites.9� Eight 
vessels come from Common Era sites and one from a Common Era mixture at AK. They 
comprise various vessel forms (Plate 6; Appendix �0, V9, V�7); one large pot from MD 
measures a minimum of 38 cm in height, 36 cm in maximum body diameter and has a rim 
diameter of 30 cm (Plate 6.2). The other five vessels from MD are pots, flasks, and bowls 
(likely used as lids) (Plate 6.3, 6.5-6). One pedestalled bowl from JR C is nearly complete, 
with a base similar to the other pedestal bases found at this site (see Fig. 24). 

Twenty complete vessels come from Nok sites. They, too, come in a variety of vessel 
forms, among them several specialty vessels (with snake application from AK, Plate 
�.�; with incised Nok face from JR A_D, Plate 2.2; with applications and handles from 
UK_5, Plate 2.�). Six vessels are small pots with slightly everted rims and globular bodies 
(Appendix �0, V8) – they do not exceed �5 cm in height or body diameter (with a slightly 
smaller rim diameter). They come from various sites (JR A, KU2_B, PGW, TAL, UK), none 
dating before 800 BCE. The two such vessels from UK are more highly decorated than the 
other four and may represent a later development. Other vessel forms include carinated 
pots (Appendix �0, V6), open bowls (Appendix �0, V�2, V�3), pots with everted rims, a 
pottery grater (Appendix �0, V�5), and a pot with an elongated body (Appendix �0, V�0). 
Except for the pot with the elongated body, of which only one other sample was found 
(at KM), the others represent the full range of vessel forms present. The pots have heights 
between �2 and 20 cm and body diameters of �5-23 cm (rim diameters are approximately 
2 cm smaller); the bowls are between 5 and �� cm high and have rim diameters between 
9 and 20 cm. All complete vessels come from sites not older than ca. 800-900 BCE. No 
complete vessel was recovered from sites of the second millennium BCE. Many of the larger 
vessels come from pit features, some of them found in the context of terracotta fragments 
and perforated stone beads, which are interpreted as possible burials (although bones are 
not preserved) (Nagel 20�4; Rupp 20�4b). The deposition in such features is probably the 
reason for the good preservation. They were laid down intact in the ground and quickly 
covered. Three more complete vessels were found at the Pangwari site in January 20�4, 
but have thus far not been available for analysis (Fig. 7�, Plate �7). The complete vessels do 
not have a significant chronological relevance other than the fact that pit features which 
can contain complete vessels, stone beads, terracotta fragments, and stone settings appear 
to date no earlier than the early first millennium BCE. Aside from the specialty vessels 
(Plates � & 2) regular vessel forms with typical banded decorations appear in pit features 
as well, some of them more finely executed than potsherds found outside of features. At 
the site of Ido, where three complete vessels were discovered (Fig. 72), at least two are so 
similar in decoration that they could have been made by the same potter.

9� Vessels are considered complete if they are reconstructible in form and if metric data regarding vessel 
height and maximum diameter are available.
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Figure 7�. Features with stone settings and intentionally deposited vessels: Ido (ID, top left – containing 
stone beads as well), Kurmin Uwa 2B (KU2_B, top right), and Pangwari (PGW_I, bottom).
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Vessel Form

Vessel forms are separated into three major categories – pots with everted rims, open bowls, 
and restricted bowls (Appendix �0). Pots form the largest category with ten different types, 
followed by open bowls (five types) and restricted bowls (two types). While rim sherds 
usually allow only the classification into basic vessel types, larger vessel parts and (nearly) 
complete vessels can deliver more information on vessel forms. The most common basic 
forms contain a large number of VU; other types have only five specimens or even fewer 
(Fig. 73). Several of the rare types and specialty vessel forms have already been presented 
and discussed above. Here, the focus of analysis will be on the more frequent vessel types 
and their possible chronological relevance. For the purpose of this analysis, all carinated 
potsherds (n=48) were included in vessel type V6 since – even where the rim has not been 
preserved – they clearly belong to carinated vessels. The total number of analysed VU is 
�622; 45% of which are pots with everted rims and globular bodies (V�, basic form). Pots 
with short necks (�5%, V4) are the next more frequent type, followed by the basic forms of 
open bowls (8%, V��) and of restricted bowls (7%, V�6). 

To investigate the chronological relevance of vessel forms and with the aim of establishing 
a possible sequence, the distribution by pottery phase will – as far as attributable – be 
examined (see Chapter 7.�.2 for pottery phase classification). As discussed above, the 
pottery phase distribution offers more information than the per-site distribution. Rare 
types are excluded from this analysis; they are more valuable in a site-based comparison 
(see discussion of complete vessels, above, and base forms, below).

Figure 72. Complete vessels found in combination with stone settings, stone beads, and terracotta parts at 
Nok sites of the first millennium BCE (left and front: carinated vessel and open bowl from Janruwa A (JR A); 
back and right: pot and open bowl from Ido (ID; see Fig. 7� for excavation photo).
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Figure 73. Distribution of vessel form types (n=�622).

Figure 74. Distribution of vessel forms per pottery phase in % (n=�475).
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Figure 75. Shallow open bowls from different pottery phases. Top: Early Nok phase from Doguwa (DOG); 
bottom row: later Middle Nok phase from Akura (AK).

Through all phases, pots with everted rims are the predominant vessel form (Fig. 74). 
While the basic pot type is prevalent in the Early Nok phase, other pot types become more 
prevalent in the first millennium BCE. Pots with a short neck and very globular body 
(V5) occur in the early centuries of the first millennium BCE only (up until ca. 800 BCE). 
In later sites of the Nok and Late Nok phases, they are replaced by pots with a slightly 
curved wall and wide openings (V2), pots with short necks (V3), and pots with steep walls 
and slightly everted rims (V4). These types continue into the Post-Nok phase, though in 
smaller percentages. The low numbers in the Late Nok phase are due to the overall rarity 
of sites dating to this phase. Carinated vessels are typical of sites in the first millennium 
BCE (see Plate 7 for examples); the carinated vessels occurring in the Early Nok and Post-
Nok phases were found at sites with mixed pottery assemblages, and their classification 
may need to be revised as future research emerges. Open bowls (V��, V�2) start appearing 
in the early first millennium BCE but become a prevalent vessel form from the 8th century 
BCE onwards. They continue into the Post-Nok phase, but in a lower percentage. 

Shallow open bowls are a rather rare type (V�4), but have some chronological relevance 
since they appear mostly at sites dated to the later part of the Nok phase (AK, PAN, UK). 
The two examples from the Early Nok period are specialty sherds (Fig. 75, top) that were 
attributed to this category, but do not resemble the later shallow bowls. These later bowls 
often have diameters of 20-30 cm and are almost flat; their function cannot be determined. 
They are undecorated, except for a groove below the rim (Fig. 75, bottom).
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Restricted bowls first appear at PD, dated to the early first millennium BCE. The 
examples there, however, are not typical of the inventory and may be intrusions (Fig. 
76, top). Of the 5� examples from the Nok phase, more than half come from the site of 
Ungwar Kura (UK). Although they are already present at sites dated to ca. 800 BCE, they 
become more prevalent in the later sites, continuing into the Late Nok phase. During the 
first millennium BCE, they are typically decorated with a band below the rim (Fig. 76, 
bottom left). They become the predominant vessel form in the Post-Nok phase, where 
they make up approximately 50% of recorded vessel forms (Fig. 74). There, they are often 
decorated with only a single incised line (Fig. 76, bottom right).

Vessel form types excluded from the analysis by pottery phase are V7-V�0, V�3, V�5, 
V�7, and V�8 (all displayed in Appendix �0). Types V8, V�5, V�7, and V�8 are discussed 
below (see base forms). Type V7 (pot with a long, distinct neck) is present in both Nok and 
Post-Nok pottery; five of the eight examples come from the Common Era site JR C (Plate 
4.�-2, Plate 6.�2). Type V9 comprises two small pots with a long, narrow neck from the 
Common Era site MD, and type V�0 comprises two elongated pots from the Nok sites of 
KU2_B and KM. Open bowls with steep walls and flat bases (V�3) are found on Nok and 
Post-Nok sites, though in different executions. These rare vessel types show a growing 
variety of vessel forms from the first millennium BCE onwards but do not – unless more 
specimens are found – contribute significantly to a chronological sequence. 

Figure 76. Restricted bowls from different pottery phases. Top: Puntun Dutse (PD), classified as “Transition”, 
bottom: “Nok” example from Kudu (KD) with a banded decoration below the rim (left); “Post-Nok” 
restricted bowl with a single incised line from Doguwa (DOG).
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Base Forms

The number of base form types is limited; only five different types have been defined 
(Appendix �3). Round bases make up 60% of recorded VU, followed by pedestal bases 
(�5%), flat round bases (�3%), flat ring bases (9%), and flat bases (4%). Of the 29 complete 
vessels, 20 had a round base. That proportion, together with the fact that bases are only 
recorded for ca. 6% of the �685 VU with vessel form attributes, suggests that most vessels 
had round bases that could not be identified as such (see Chapter 7.�.3). The other base forms 
are clearly recognisable and thus probably overrepresented in the percent distribution of 
base forms in the pottery inventory analysed.

For analysis, the base forms are divided by pottery phase (Fig. 77), with no base forms 
preserved for sites of the second millennium BCE (Early Nok). Pedestal bases (Appendix 
�3, B�; see Fig. 24) occur only at the Common Era site JR C. Compared to the total number 
of recorded bases, the number of pedestal bases at JR C is quite large. It is not known why 
they occur only there and in such frequency. Round bases are common in Nok and Post-
Nok sites; they remain common to the present day, yielding no chronological information. 
Flat round bases (Appendix �3, B3) are also found in Nok and Post-Nok sites. Two of 
the three Post-Nok samples of flat round bases are similar in vessel form, while the Nok 
samples belong to different vessel forms: pots and bowls. The sites from which these vessels 
come date from the early to the later centuries BCE, although the base form seems to have 
been present throughout the Nok Culture period. Flat ring bases (n=9) and flat bases (n=4) 
are quite similar in form and some occur at the same sites. The bases are generally no 
larger than �0 cm in diameter, often even smaller. Seven of thirteen vessels with flat bases 
come from the Ungwar Kura site (UK); four of them are similar to the “pottery grater” 
found at the Taruga site (Fagg �967; Plate 2.3-5).92 Two small bases are decorated (from 
DAK and UK_�2; Plate 2.6); both units are radiocarbon dated to the second half of the 

Figure 77. Distribution of base form types per pottery phase (n=93). No Early Nok base forms were 
preserved.

92 Since the function of such specialty vessels is not known, the established term „pottery grater“ will be 
used for similar vessels in the pottery inventory.
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first millennium BCE (�-sigma probability). It may well be that the pottery graters found 
exclusively at UK and the flat, decorated bases are forms attributable to a later phase of 
Nok pottery. The remaining six flat or flat ring bases from DAK, JR A, PA_�, PGW, RAA, 
and UK are undecorated. Most of these excavation units have dates in the calibration curve 
plateau or younger. Only one of these bases (PGW_D, feature 9; Appendix �3, B5) is dated 
by several absolute dates to ca. 800 BCE. The vessel from JR A (unit D) is complete; it has 
a barrel form and features an incised Nok face (Plate 2.2). The base from PA_� has part of 
the body preserved which also indicates a barrel form. 

It is difficult to determine whether flat bases were typical of the latter half of the first 
millennium BCE or whether they appeared at ca. 800 BCE. Generally, it seems that flat 
base forms were often connected with special vessels, be they pottery graters or vessels 
such as the JR A container with the incised face. They are absent in sites older than ca. 800 
BCE.

Perforations

Perforations were recorded as part of the vessel form (Appendix 6, S�, S2). They occur 
either below the rim of bowls (S�) or on the vessel body (S2). Perforations below the rim 
were only found at sites of the first millennium BCE. Twelve examples come from eight 
sites; vessel forms are open and restricted bowls. The complete vessels from ID and JR A 
(Appendix �0, V�2, V�3) have two holes each ca. 3 cm apart, 2-3 cm below the rim. The 
ID vessel has another hole on the other side, a little closer to the rim. All other examples 
are single potsherds, some with the remains of two holes, others with only one hole (Fig. 
78). It remains unclear whether the holes occurred only on one side of the vessel or on 
both and what their function was (see Plate �7.� for a complete open bowl from PGW_I on 
which perforations on each side of a horizontal application are visible below the banded 
rim motif). They appear from ca. 800 BCE onwards (together with a regular appearance 
of bowls in the pottery inventory) and continue throughout the Nok period. Holes in 
the vessel body are recorded for only two sites, the Nok site of Dogon Daji (DD) and the 
Common Era site JR C. At JR C, one hole is located ca. 5 cm above the other; the position 
of the hole at DD cannot be determined. Their function is not known.

Figure 78. Potsherds with perforations below the rim of open and restricted bowls (S�). Left:  Akura (AK), 
Pangwari (PGW) (one hole); middle: Pangwari (PGW), Kusuma (KM) (two holes); right: Ungwar Kura (UK) 
(one hole).
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Figure 79. Distribution of measured rim diameters per major vessel form type (n=7�2).

Rim Diameters

Rim diameters were recorded for 737 VU with a preserved rim large enough to take 
measurements; the remaining rim sherds were too small to take reliable measurements. 
Vessel types V7-V�0, V�3, V�5, V�7, and V�8, though recorded, were excluded from 
analysis, since they are rare and specialty types. Their rim diameters are generally less 
than �5 cm; only type V7 has diameters of up to 24 cm. More than 40% of the remaining 
measured rim diameters (n=7�2) come from basic pots with everted rim (V�), which 
predominate in the distribution by rim diameter in almost all sizes (Fig. 79). Over all vessel 
form types, more than 50% of rim diameters measure between �6 and 20 cm. There is no 
significant difference between Nok and Post-Nok pottery in rim diameter. By percentage, 
open bowls tend to have wider openings than pots with everted rims. In absolute numbers, 
their largest quantity is in the range between 20 and 22 cm. Only the shallow open bowl 
forms (see Fig. 75) are larger in diameter, up to 30 cm. 

No clear pattern emerges in the distribution of rim diameters by vessel form types, 
neither in the relation of vessel form types among one another nor in the comparison of 
Nok and Post-Nok pottery. While this information may be significant for future research 
on vessel function, it possesses no chronological relevance.
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Summary

Comparing the chronological information gained from vessel form analysis to that 
contributed by decoration elements, it becomes clear that decoration attributes provide 
more information. Vessel forms show several changes over time – as in the appearance 
of open bowls, carinated vessels, and restricted bowls in the first millennium BCE 
– but variants of the pot with everted rim and (presumably) round base remain the 
predominant vessel form through all phases spanning a period from the middle of the 
second millennium BCE to the second millennium CE. The overall tendency, again, is 
from a general uniformity in the second millennium BCE to a variety of forms in the 
first millennium BCE – including flat-based vessels, shallow bowls, specialty vessels, and 
perforations on open and restricted bowls. New vessel forms such as the pedestal base or 
vessels with narrow neck (Fig. 24; Plate 6.5) appear in the Common Era. Several forms are 
added to the pottery spectrum from ca. 900-800 BCE onwards – roughly the time at which 
Nok terracotta figures make their entrance in the find inventories of the excavated sites. 

7.4.3  Rim and Lip Forms

The continuity in vessel forms throughout Nok and Post-Nok times is also visible in rim and 
lip forms (see Fig. 68 for a schematic showing the rim and lip position). For a total of �685 
vessel units, rim and lip forms were recorded and classified in various types (Appendix 
�� and �2). CA was conducted, but offered – as with vessel forms – no conclusive results. 
The analysis of rim and lip forms is therefore based on contingency tables with respect to 
pottery phases. Rim and lip forms will be separately discussed in the following, with lip 
forms showing a greater variety in form and the larger chronological significance. 

Rim Forms

Rim forms were classified into �� different types (Appendix ��). Of the total VU recorded 
(n=�685), three rim forms were not identifiable. More than 95% of the remaining VU 
have rim forms of types R�-R6. Only 49 VU have rim forms attributed to types R7-R��. 
Included in analysis are major types R�-R6; the rare types will be discussed individually 
with regard to any chronological relevance. The distribution of rim types R�-R6 per vessel 
form shows that pots with regular everted rims are the most common form (Fig. 80). Flat 
inner rims are mainly found on pots with short necks, present in all pottery phases (see 
Fig. 74). Pots with wide openings and slightly curved walls also generally have slightly 
everted rims. Straight rim forms distribute almost evenly between the basic open bowl, 
the open bowl with steep wall, and the restricted bowl. 

Rim types R�-R5 belong to pots with everted rims; they account for ca. 70% of all 
rim types. The simple everted rim R� is the predominant rim form of pots in general. 
Rim types R3-R5 encompass flattened inner rim forms, which differ in their orientation 
and execution: R4 features a pronounced break between neck and rim; R5 has an almost 
horizontal orientation of the inner rim (see Plate 8 for examples of R3-R5). The length of 
the inner rims varies considerably, ranging from �.� to 5 cm. Of the 3�6 VU for which 
inner rim length was measured, only four are longer than 2.5 cm. More than 70% have an 
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inner rim length between �.5 and �.8 cm (40% have a length of �.5 cm). Nok and Post-Nok 
pottery shows no difference in the distribution of inner rim lengths. 

Rim types R6-R8 account for ca. 23% of all recorded rim types; they belong to open 
and restricted bowls and follow the direction of the vessel wall. Of these, R6 is with more 
than 90% the prevalent rim type. R7 is a specific Nok pottery type; �3 of �6 examples come 
from UK, from units dating around the middle of the first millennium BCE (Fig. 8�). The 
other three examples were found at sites dating to ca. 800 BCE. It cannot be determined 
whether this rim form is a continuous form in Nok pottery or a later form, which would 
in consequence mean that the pieces at the earlier sites are evidence of later activities.

R8 is a form found both at Nok (n=7) and Post-Nok sites (n=�4), in open and restricted 
bowls (Fig. 82). The example from DOG � is unique, and it is unclear to which pottery 
phase it belongs. It was discovered at the bottom of a pit with a terracotta head half 
way down. The two radiocarbon dates from charcoal are different: the date from the 
terracotta context is ca. 750-400 BCE and thus matches the terracotta find, the other, from 
the bottom of the pit (in the context of three such sherds, see Fig. 40), dates to the turn of 
the Common Era, i.e. younger than the overlying sample. For this rim type, therefore, a 
chronological placement is not possible. It may be a form that appears later in the Nok 
phase and continues into Post-Nok times.

Types R9, R�0, and R�� are rare forms (Fig. 83). R9 has a carination – not on the vessel 
body as usual (Plate 7.8) – but below the rim. It occurs only twice in the pottery inventory, 
at AK and PGW. The vessel at PGW was found close to the surface, in distance to features, 
and is well preserved, but undecorated. It cannot be determined whether it belongs to 
Nok pottery. The AK rim sherd, however, shows traces of a banded decoration on the rim 

Figure 80. Distribution of major rim types R�-R6 per major vessel form type (n=�506).
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Figure 8�. Potsherds with rim type R7 from Ungwar Kura (UK).

Figure 82. Potsherds with rim type R8. From left to right: Doguwa (DOG), Ungwar Kura (UK), Janruwa C 
(JR C).

Figure 83. Potsherds with rim type R9 from Akura (AK, left top), R�0 from Gimba (GIM, right), and R�� 
from Ido (ID, left bottom).

and can be attributed to Nok pottery. R�0 comprises rims with an accentuated concave 
recess. Six examples are contained in the inventory – five times in Post-Nok sites, one 
time at Ankoro, dated to the late second millennium BCE. This sherd, however, is very 
similar to the other five. Since it is the only sherd of this kind found at a Nok site at all, it 
is considered a younger intrusion. R�� occurs only twice, both times in Post-Nok pottery 
assemblages. As R�0, it is considered a Post-Nok type.
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For chronological considerations, the distribution of rim types per pottery phase is the 
most important parameter. Disregarding the VU that cannot be attributed to a pottery 
phase, a total of �5�3 VU was included in the analysis (Fig. 84). The sequence apparent in 
vessel form types (see Fig. 74) is confirmed here: the Early Nok form of pots with simple 
everted rims (R�) predominates. The straight rims (R6) of open and restricted bowls 
appear in the early first centuries BCE and continue throughout the inventory. Flat inner 
rims (R3-R5) occur in all phases, although their absolute numbers and percent shares 
increase over time. At a per-site level, R5 (flat inner rim, horizontal) is a form of the earlier 
centuries of the first millennium BCE. R3 and R4, in contrast, have a larger share in Nok 
sites from the mid-8th century BCE onwards, becoming almost as prevalent as the basic 
everted rim form in that phase. Flat inner rims continue to occur in Post-Nok pottery. 
Slightly everted rims (R2; mostly belonging to pots with wide openings and steep walls) 
have their highest percent share in the first millennium BCE. 

The results of the rim form analysis have shown that most major types occur in all 
phases, though in changing shares. Establishing a chronological sequence based on major 
rim types is difficult – as is a separation between Nok and Post-Nok forms. As with other 
vessel form attributes, the variety of rim forms increases from the early first millennium 
BCE onwards and continues into the Common Era. If attempted at all, a chronological 
classification on a per-site level must therefore rely on rare or specialty types. Several of 
these types are clear Nok or Post-Nok types and can help to attribute a site to a specific 
phase.

Lip Forms

Lip forms were classified into �8 different types (Appendix �2; Plate 9 with examples 
of several lip forms). Of the total number of VU recorded (n=�685), five lips were not 
identifiable. 95% of the remaining lip forms are spread between the six major types L�-L5 
and L8. The other �2 types, taken together, are represented by only 82 VU. For this reason, 
only the major types are included in the analysis; rare types will be discussed by type and 
site to discover any chronological relevance.

The major lip form types tend to vary across all major vessel form types (Fig. 85). The 
exception is lip type L8 (outside thickened lip), which occurs almost exclusively on basic 
pots with everted rims. L5 (angular lip with groove) has its major distribution (59%) in 
rim types R3-R5 (flat inner rim) and thus in pots with short necks; but it is also well 
represented in straight rims (R6; 25%), i.e. open and restricted bowls. L4 (angular lip) has 
an equal concentration in straight rims (R6; 55%) and flat inner rims (R3-R5; 3�%) and 
thus in the same vessel forms as L5. L3 (flat-topped lip) has its largest share in pots with 
everted rims and in those with wide openings. L� (rounded lip) and L2 (thinned rounded 
lip) are the most numerous in most vessel forms. Meanwhile, of the 82 VU included in 
the other �2 lip types, 39 are connected with straight rims – almost half of these rare types 
thus occur on open and restricted bowls. 

The distribution of lip types by pottery phase (Fig. 86) shows the chronological 
relevance of certain types. Out of �680 recorded lip forms, �25 could not be assigned to a 
pottery phase. Of the remaining �555 VU, 95% are concentrated in the six major lip type 
categories L�-L5 and L8. L� is present in all phases, with the largest absolute number in 
the Nok phase. L2 is also present in all phases, though its major percent share is in the 
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Figure 84. Distribution of major rim types R�-R6 per pottery phase in % (n=�5�3).

Figure 85. Distribution of major lip form types (L�-L5, L8) per major vessel form type in % (n=�46�).
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Post-Nok phase, where it becomes the largest category by far. Such prevalence of a lip 
form within a pottery group can also be seen in the Early Nok phase – here, L8 accounts 
for almost 90% of all lip forms (Plate 4.5-�0). It occurs mostly in combination with the 
fine, comb-drawn lines that form the decoration leitmotif of the Early Nok phase. In the 
second half of the second millennium BCE, this combination is the clearly predominant 
pottery group. This fact was noted early in the recording and has already been used to 
identify different occupation episodes at excavated sites.

Lips with grooves begin to occur in the early first centuries BCE and continue throughout 
the Nok phase. They are most often found on those pots with short necks which have the 
highest share in flat inner rims. Grooved lips, therefore, can be regarded as a dominant 
feature in flat inner rims. They are also typical of open and restricted bowls. As seen in Fig. 
70, grooved or incised lines are also present as inner rim decorations, mostly on pots with 
lip types L�-L3. Lip decorations of incised lines are clearly an identifier for Nok pottery. 
The three examples attributed to the Post-Nok phase all come from sites with mixed Nok 
and Post-Nok pottery assemblages. One decoration which is continued into the Post-Nok 
period is the motif of two shallow, grooved lines on the inner rim of pots. But the typical 
“Nok” grooved line on the lip directly seems to disappear. Angular lips occur primarily 
on the straight rims of open and restricted bowls and on everted rims with a flat inside. 
They are prominent in the sites of the first millennium BCE. 

A chronological sequence is thus visible in the major lip form types that allows drawing 
a distinction – when the specific lip forms are present in an excavation – between the 
pottery of the first and second millennium BCE. Having found the major lip form types 

Figure 86. Distribution of major lip form types (L�-L5, L8) per pottery phase in % (n=�480).
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to be chronologically significant, it is worth to look at the rare lip types L6-L7 and L9-
L�8. Most of them belong to Nok pottery, only one lip type is a clear Post-Nok form. The 
variety of lip forms visible during the first millennium BCE – both in more popular and 
less common types – is replaced in the Common Era by a focus on simple rounded or 
thinned rounded lips. 

L6 is a variant of the angular lip with groove. It occurs only five times in three sites 
(RAA, TB, and TG; Plate 9.�). Interestingly, while TB and TG date to the calibration curve 
plateau, an absolute date from pearl millet places RAA between ca. 900 and 800 BCE. 
The motif group CA, the vessel form attributes, and visual inspection, however, would 
place it together with other sites to the later 8th to 6th century BCE (see Chapter 7.5). L7, a 
thickened lip with groove, is found only four times in UK_9 at Ungwar Kura, belonging to 
small restricted vessels not found in any other pottery assemblages (Plate 9.4). L9 (flared 
lip) occurs in 20 examples from Nok and Post-Nok times, not allowing a chronological 
classification (Plate 9.5). L�0 is yet another variant of L5 but with a deeper, wider groove 
(Plate 9.7). It, too, is found at UK, twice in UK_9. Angular lips with notches (L��) are 
a typical Post-Nok form, found at GIM and JR C for a total of six samples (Plate 9.6). 
Decorated angular lips, found at ten sites, form a separate type (L�2; Plate 9.9). There are 
�4 examples, two of which come from Common Era sites (DOG_2, MD), but are similar 
to the other pieces from the Early Nok and Transition phase. It is therefore suggested that 
they are indeed Nok pieces which got mixed with the later pottery assemblages. L�3 and 
L�4 are of the same diamond-shaped form, with L�4 featuring decoration (Plate 9.8). 23 
samples in total were excavated at UK, mostly from units dating to the middle of the first 
millennium BCE. Like L7 and L�0, L�3 and L�4 occur only at Ungwar Kura. Since this 
site lies to the east of the key study area, it cannot be ruled out that the difference is not 
purely chronological but regional as well (see Chapters 7.5 and 8 for a discussion of UK). 
A lip with channelled lines on the outside was found only twice – in one case again at 
UK_9, belonging to a finely decorated pottery grater, and at JR A_A as part of a feature 
with terracotta fragments and stone beads. L�6 comprises two special Early Nok pottery 
pieces (Plate 3.5-6). The three samples of L�7 and L�8 are also from Early Nok sites. 

Summary

The analyses of rim and lip forms show different results: the major rim forms occur across 
all phases, not featuring significant changes over time; only some rare rim forms can be 
attributed to either Nok or Post-Nok times. Lip forms, in contrast, contain significant 
chronological information in both major and rare types. Especially rare types may 
chronologically link sites with one another, although absolute dates suggest otherwise. 
Major lip forms – in the form of the thickened outer lip typical of the Early Nok phase or 
the grooved lips of all Nok phases – help date pottery assemblages during excavation. 
Overall, an increase in the variety of vessel and rim forms can be observed starting in 
the early centuries of the first millennium BCE and continuing into the Common Era, 
whereas lip forms seem to have their greatest variety in the Nok period, with a decrease 
in forms observed in Common Era pottery. With regard to undecorated rim sherds, 
however, precise classification is often impossible, especially at sites with mixed pottery 
inventories. 
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Figure 87. Schematic of vessel zones of carinated pots and bowls.

Figure 88. Distribution of decoration position on vessel per vessel form (n=778).

7.4.4  Position of Motif on Vessel 

A characteristic of Nok pottery is the specific position of one (or more) motifs on the 
vessel. Especially in the first half of the first millennium BCE, a banded decoration is 
largely concentrated on the shoulder of pots with everted rims and below the rim on 
open and restricted bowls. The positions of the motifs were recorded differently: only few 
positions (e.g. rim, neck, shoulder) were recorded for the main motifs (Fig. 87; see Fig. �� 
for vessel zones of a pot); the positions of side motifs feature a greater variety in relation 
to the main motif (see Chapter 7.�.3 for position possibilities). 
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Figure 89. Distribution of decoration position per vessel form (by pottery phase).
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For 778 vessel units, the position of the motif was recorded in relation to the vessel 
form (Fig. 88). Across all pottery phases, 80% of pots with everted rims were decorated 
on the neck or shoulder. Exceptions are carinated pots; their decorations were placed 
above, on or below the carination, often further away from the shoulder than on other 
pots. Open bowls (9�%) and restricted bowls (83%) are primarily decorated in a zone of 
2-3 cm below the rim. 

Looking at the individual pottery phases, a difference in the placement of the decoration 
emerges (Fig. 89). At the sites of the second millennium BCE, the majority of vessels are 
pots with everted rims; more than 90% of those have the decoration on the neck. In the 
first millennium BCE, the main decoration position on a pot changes to the shoulder 
(65%) and body (23%). The majority of bowls, which appear in larger numbers in the 
first millennium BCE, have the decoration below the rim. The Post-Nok pottery phase 
sees more variation in the position of decoration: pots with everted rims are more often 
decorated on the rim and neck; bowls continue to primarily have the decoration below the 
rim, but decoration on the body becomes more common (often in form of a single incised 
line as the sole decoration). Decoration on the bases of vessels were absent and thus do 
not appear in the analysis; only several specialty vessels such as the pottery graters at UK 
(Plate 2.4) were decorated on their base.

The position of side motifs was recorded in more types (Chapter 7.�.3) describing it in 
relation to the main motif. Of the 765 vessel units for which a first site motif was recorded, 
over 50% of those were placed inside the main motif, especially on vessels with banded 
decorations typical of the main Nok phase. Second with 35% are side motifs located 
below the main motif – again, this applies mainly to Nok pottery. Most often, those side 
motifs are positioned directly below the lower delimiting lines of the main motif and 
also consist of various impressions or incisions (see Plate �0 for examples). Common side 
motifs with a chronological significance (as demonstrated in the motif group CA) are 
impressed zigzag lines, incised wavy or arched lines, or single impressions. The other 
recorded positions of side motifs do not occur more frequently than in �0 VU per type. 
Only �2� VU – all belonging to the Nok phase – feature a second side motif. 

While Post-Nok pottery accounts for less than �0% of side motifs, Nok pottery features 
a large variety in different side motifs, which are often connected with the banded main 
motif. Early Nok pottery, in contrast, has no banded motifs but often, comb or rocker 
comb impressions are placed below the fine comb-drawn lines. UK is the only site where 
side motifs are not directly connected to the banded main motif or where bands are absent 
at all and motifs are more freely arranged. For the time being, it remains unclear whether 
this phenomenon at UK is of chronological importance or a regional variant (see Chapters 
7.5 and 8).
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7.5  Chronological Results of the Pottery Analysis

Establishing a chronological sequence of the development of Nok pottery requires not 
only the statistical analysis of the data recorded, but must include a detailed visual 
examination of the individual pottery assemblages per site, using all information collected 
during excavation and recording and taking into account the occupation dynamics as 
experienced in the mixture of pottery material at several excavated sites.93 The visual 
examination has resulted in the definition of several pottery groups that can – to a certain 
extent – be placed in a chronological order. Absolute dates are considered in the definition, 
but where evidence suggests that the absolute date is not associated with the pottery 
material, the date may be disregarded. The seven groups defined for Nok Culture pottery 
as well as two groups of Common Era pottery will be presented in the following.

In general, statistical analysis can assist in recognising chronologically relevant 
trends in large data sets, though, in this study, mixtures in pottery assemblages and 
varying quantities in recorded material have decreased its precision. Adopting absolute 
chronological phases (Chapter 6.3) to define a pottery sequence is no more successful, 
since for many sites only one date was obtained – which does not necessarily reflect the 
occupation dynamics at the site. The results of the statistical analyses (Chapters 7.2-7.4) 
have demonstrated that changes in the overall pottery inventory are – at least to a large 
extent – chronologically significant. Correspondence Analysis (CA) works on the basis 
of empirical frequencies of various pottery attributes and types at the excavated sites, 
independent from absolute dates.94 The results have – when considered together with 
absolute dates – proven that time is one factor that arranges the sites in multi-dimensional 
space, but they have failed to show the clear continuous development which would allow 
the conclusion that time is the only factor. Sites with mixed pottery material or small 
assemblages may appear in the wrong chronological position in the CA biplot (e.g. Fig. 
52; sites shaded in grey contain mixed material and appear between sites with unmixed 
material). To distinguish the pottery of different times within a site, the attribute “pottery 
phase” was created (Chapter 7.�.2). Each diagnostic vessel unit was assigned a pottery 
phase during recording, derived from the absolute chronological phases of the Nok 
Culture – Early, Middle, and Late (Chapter 6.3). While analysis by pottery phase has 
given better results with regard to chronologically relevant changes than the analysis 
by site, the distinction is not precise enough to reflect the subtle differences visible in 
the individual pottery assemblages. The definition of pottery groups has taken these 
differences into account and led to the separation of a site’s pottery assemblage into 
several pottery groups, if necessary.

93 A spatial analysis of the distribution of pottery groups at a site assists in differentiating the site’s 
assemblage. Three examples of spatial analysis are presented in Chapter 7.6.

94 More detailed information on Correspondence Analysis is given in Chapter 7.3.�.
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7.5.1  Second Millennium BCE 

Puntun Dutse (PD) Group (15th to 10th century BCE)

The Puntun Dutse group is the oldest group in the investigated pottery inventory, dating 
between the middle and the end of the second millennium BCE and encompassing pottery 
found at �4 sites in widely varying quantities – but even a single sherd can be an indication 
of an earlier presence in an otherwise younger site. The leitmotifs of the Puntun Dutse 
group, the comb-drawn lines and specialty sherds, are present throughout this period; 
no banded motifs are found in assemblages securely dated to before ��00 BCE. While 
cross-hatching motifs develop and continue – along with comb/rocker comb impressions 
– into the first millennium BCE, the leitmotifs disappear. This break is also visible in 
the CA results (e.g. Fig. 52); motifs without delimiting lines no longer play a role in the 
first millennium BCE. The pottery phase “Early Nok” comprises the Puntun Dutse group 
pottery.

The most frequent decoration techniques in this group are fine, comb-drawn lines and 
comb/rocker comb impressions, with rocker comb impressions being much more common 
than regular comb impressions (Plate 4). The number of fine lines depends on the number 
of teeth in the tool used, generally between five and fifteen. The lines are arranged in 
motifs of straight lines, wavy lines, or spirals. Comb/rocker comb impressions were either 
placed above or below the lines, or they were overlaid by comb-drawn lines.95 In most 
cases, decoration is on the neck of pots; if sherds are large enough, decoration can be 
found continuing onto the shoulder and body of vessels. Compared to younger pottery 
groups, a larger area of the pot is covered with decoration, especially in pots decorated 
with comb/rocker comb impressions. The banded motifs typical of later Nok pottery 
are completely absent. The typical vessel form of the Puntun Dutse group are pots with 
everted rims and outside thickened lips. Open or restricted bowls are almost completely 
absent except for some forms connected with specialty sherds or vessels. 

Cross-hatching is another prominent motif of the Puntun Dutse group. It, too, is 
applied to the neck and shoulder of pots, either incised or spatula impressed. There are 
also sherds on which cross-hatching forms patterns. Spatula rocker impressions are part 
of the spectrum as well, a decoration technique only very rarely found in the later pottery 
assemblages of the first millennium BCE. Likewise typical of the Puntun Dutse group are 
specialty sherds, such as massive, large-vessel rim sherds (with rim diameters of 30 cm or 
more) decorated on both sides or sherds covered with single impressions (Plate 3). Such 
sherds are found only at sites of the second millennium BCE; they disappear completely 
in the first millennium BCE. 

95 A potsherd with a similar decoration of wavy, comb-dragged lines was published by MacDonald et 
al. (2009: �3, Fig. 8) from the Dhar Néma region in Mauritania (see Chapter 9 for more details). Rather 
than comb impressions, impressed cord-wrapped stick was identified below the wavy lines. Impressed 
cord-wrapped stick decoration was not, however, identified with certainty in the investigated pottery 
inventory. Preservation usually does not allow to clearly identify cord elements in the decoration. There 
are less than a dozen sherds on which impressions were so tangled that cord implements could not be 
completely ruled out (Plate 4.�4; Plate 7.�). Since rocker comb impressions are overwhelmingly present, 
and clear evidence was not found for either impressions of cord implements or rouletting itself, no 
sherds have been attributed to such decoration techniques.
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Pottery of the Puntun Dutse group is found at several sites, of which unit PD�_E at 
the Puntun Dutse site and the Ankoro site (ANK) have the most distinctive, unmixed 
inventories. Units PD�_A-D are other excavation units at the Puntun Dutse site that also 
contain a large quantity of typical sherds but intermixed with pottery of other groups. 
Other sites with substantial numbers of typical sherds are Doguwa (DOG, especially 
unit DOG_3), Ido (ID), Pangwari (PGW), Tsaunim Maganda (TM), Pantaki 3 (PT3), and 
Kachama 2 (KA2). The motif group CA shows these sites clearly separated from the other 
sites (Fig. 52, Fig. 55). Few or even only a single sherd are found at the sites of Kurmin 
Uwa � (KU�), Kudu 3 (KD), Mashikin Kadun (MK, unit 2), Taka Lafiya (TAL), and Tudun 
Dosa (TD), which are generally attributed to later pottery groups.96 Another example is 
the Daji Gwana site (DAG): no Puntun Dutse group material was found in the excavation, 
but surface collection of pottery material left by looters recovered sherds with cross-
hatching below the rim and several other small sherds that are attributed to the Puntun 
Dutse group. 

Most sites are located in the key study area, only ANK is located approximately 30 km 
to the north. Apparently, this pottery group with its very distinct decorations and forms 
was quite widespread in the latter half of the second millennium BCE. Interestingly, the 
sites containing Puntun Dutse pottery also contain pottery of the first millennium BCE, 
either in the same excavation unit or in the surrounding area. For example, at PGW, 
Puntun Dutse group pottery is found in all excavation units close to the surface, while 
younger pottery is concentrated mainly in pit features (see Chapter 7.6.3 for spatial 
analysis). At PD, excavation units A-D (not far from unit E) feature mixed inventories. 
At ANK, large numbers of terracotta fragments were found during survey in 2006 (and 
two dated by OSL to the middle of the first millennium BCE; see Tab. 4 for details), not 
far from the three excavation units of 20�� which contained no terracotta fragments but 
almost exclusively Puntun Dutse group pottery.

The earliest absolute dates around the middle of the second millennium BCE come 
from unit KA2_B. Interestingly, KA2_B lacks the typical comb-drawn lines and features 
more cross-hatching motifs. However, sherds with comb-drawn lines are found close to 
the surface at the neighbouring unit KA2_A (where a feature dates to a younger pottery 
group). Other sites containing Puntun Dutse group pottery have dates ranging from the 
�5th to the ��th century BCE (Appendix 3). Looking at the individual assemblages in detail, 
it seems that in sites dating towards the end of the second millennium BCE cross-hatching 
below the rim appears more often, in some cases with slight indications of delimiting 
lines (Fig. 90). One example is the Pangwari site, where a large area was excavated and 
the pottery assemblage is large enough to draw conclusions: while a large quantity of 
comb-drawn motifs is found in several excavation units (the earliest absolute dates are 
in the �4th and �5th century BCE, the others range between the ��th and �4th century BCE), 
cross-hatching below the rim is far less common and found only in PGW_E (with two 
more dates between the 9th and ��th century BCE). This may confirm the hypothesis that 
cross-hatching became more prominent towards the end of the second millennium BCE. 
That observation, however, may in turn be influenced by differences in excavation size, 
state of preservation, and sherd quantity – and also by mixture. Nevertheless, such sherds 
form a continuum into the first millennium BCE. 

96 At ID and TAL, radiocarbon dates confirm the presence of Puntun Dutse pottery. The oldest date at ID 
is ca. �400-�200 BCE, at TAL ca. ��00-930 BCE.
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7.5.2  First Millennium BCE

Some sites with Puntun Dutse group pottery (ANK, PT3, TAL) have radiocarbon dates 
ranging from approximately ��00 BCE to 930 BCE in the 2-sigma range; giving an exact 
end date for the Puntun Dutse group is thus not possible. It falls into the transition from 
the second to the first millennium BCE. 

From the beginning of the first millennium BCE onwards, an increase in the number 
of sites is noticeable; more sites dating to this period were excavated and more pottery 
is available for analysis. Several pottery groups have been defined for this time period 
(recorded as pottery phase “Middle Nok”) which forms the central phase of the Nok 
Culture (Chapter 6.3). It has not been possible to establish an exact chronological sequence 
of pottery groups, due both to imprecise calibrations of radiocarbon dates and the mixture 
of pottery material. Groups are defined by similarities in decoration and form attributes 
and by absolute dates, but they may overlap or even be contemporaneous. While the 
earlier Ido and Ifana groups include a small number of sites, the later Pangwari, Tsaunim 
Gurara, and Pandauke groups encompass a large number of different sites. The Ungwar 
Kura Group is a specific variant of the later groups.

Not all 48 sites included in the pottery analysis will be discussed in detail. Some pottery 
assemblages are simply too small or in a very poor state of preservation. A compilation of 

Figure 90. Potsherds with cross-hatching motifs of the Puntun Dutse group. Top row (left to right): cross-
hatching below the rim (Kachama 2); cross-hatching arranged in patterns (Puntun Dutse); slightly elevated 
cross-hatching (Doguwa). Bottom row (left to right): cross-hatching in a slightly delimited band (Mashikin 
Kadun); cross-hatching in a horizontal band without delimiting lines (Pantaki 3B); cross-hatching with 
horizontal lines (Pangwari).
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all groups and included sites is presented in this chapter’s summary (Chapter 7.5.4). The 
classification per site also is included in Appendix � which presents the list of all tested 
and excavated sites. 

Ido (ID) Group (10th/9th century BCE)

The Ido pottery group is a small group, comprising only two larger pottery assemblages 
– from the Ido site and from excavation units PD�_A-D at the Puntun Dutse site. It is, 
however, recognisably different from the other groups and seems to represent a transition 
from the Puntun Dutse group to the later groups with the typical banded Nok decorations. 
Its forms and decorations appear to be closer to those of the Puntun Dutse group than to 
those of any other group. To differentiate the Ido group pottery from the other groups in 
the first millennium BCE, the pottery phase “Transition” was created (Chapter 7.�.2).

For the first time, decorations are applied as bands delimited by horizontal lines. The 
bands are filled with cross-hatching (M7), diagonal lines (M5, M6), and comb impressions. 
Several bands are narrow, some are quite wide. Comb impressions are a technique present 
in the Puntun Dutse group, but are now used as band filling rather than covering a larger 
part of the vessel’s body. Side motifs are present not only inside the band, but also in the 
form of single impressions (often arranged as zigzag line) directly below the band (Plate 
��). Some vessels feature very complex decorations (e.g. Fig. �7). Further side motifs in 
form of incised arched lines are found (e.g. Fig. 64). Inner rim decorations are present 
on pots with flat inner rims. The most frequent vessel form by far continues to be a pot 
with everted rim; some pots have a distinct alternate form, with short neck and very 
globular body, appearing only in this group. Only one carinated vessel is present (Plate 
7.�), different from the carinated vessels of the later Tsaunim Gurara group. Horizontal 
applications are absent; only one applied wavy band was found, occurring only once in 
the overall pottery inventory (Plate 5.3). 

The pottery assemblages at sites with Ido group pottery, however, are all mixed – both 
with Puntun Dutse group pottery and with later pottery. An exact assignment is therefore 
difficult. At Mashikin Kadun, for example, unit MK_2 (with Ido group pottery) is only 
30 m away from MK_�, where typical banded Nok pottery and terracotta fragments were 
found and dated to ca. 800-550 BCE (Tsaunim Gurara group). At Taka Lafiya, several 
pottery groups (from Puntun Dutse to Pangwari; see Tab. �0) are present. At Ido, finally, 
three vessels differ from the described decoration and form elements. They were excavated 
in a context interpreted as burial (Fig. 7�, Fig. 72; Plate ��.8). The open bowl is decorated 
with very fine cross-hatching while the two bowls are decorated with fine diagonal lines. 
Diagonal lines are typical of Ifana group pottery (see below); it thus cannot be ruled out 
that these vessels do not belong to the Ido group at all, but instead to the Ifana group 
(see Chapter 7.6.2 for spatial analysis). In addition, a few sherds were found at Ido which 
belong to the younger Tsaunim Gurara group (Plate �4.4), indicating different occupation 
episodes.97

97 New excavations at the Ido site in January 20�6 revealed more features interpreted as burials, also 
containing complete vessels with Ifana group decorations. It thus is possible that the Ido site was occupied 
over a longer period of time and that the features belong to a later occupation episode. 
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Three radiocarbon dates for ID range between 974 BCE and 8�� BCE; two dates are 
available for PD�_B/D: 927-8�4 BCE and 8�0-598 BCE. Attributable to this group are 
several potsherds from KA2_A (collected on the surface), from TAL (two dates between 
900 and 800 BCE), and also one sherd from MK_2 (Fig. 90, bottom row), dated between 
ca. �000 and 850 BCE. The sherd from MK_2 is included here, as MK_2 is one of the few 
sites with absolute dates at the very beginning of the first millennium BCE.98 Its small 
inventory with cross-hatching sherds may represent the transition from cross-hatching 
below the rim to cross-hatching in bands with and without delimiting lines. The few 
sherds from TAL resemble a motif found at PD�_A-D (M�7) which does not occur in 
later assemblages.99 It consists of incisions arranged in a zigzag line that are connected by 
single round impressions.

In the motif group CA (Fig. 52) the sites are apart from one another due to the mixture 
in pottery material. PD�_A-D and MK_2 have more Puntun Dutse group material than 
ID; TAL has only a few sherds, which have no influence on its position. ID tends more 
toward the cross-hatching motif groups MG�04 and MG�04�; KA2_A is closer to younger 
sites, since it contains younger material (Pangwari group; see below) in a feature. 

Ifana (IFA) Group (ca. 900-770 BCE)

The Ifana pottery group includes material from only four sites: IFA (two dates between 
900 and 770 BCE), DAG (900-800 BCE), TAL (two dates between 900 and 800 BCE), and 
PGW (several dates between ca. 830 and 760 BCE).�00 As in the other groups presented, 
the pottery assemblages at sites included in the Ifana group are generally mixed. Because 
of the large number of dates at PGW, however, of which several range only from 8�0 to 
770 BCE, this group is well localised in time. Its dating thus can be set – different from 
the other pottery groups – rather accurate at ca. 900-770 BCE; possibly only between 830 
and 770 BCE, based on the absolute dates from PGW. The pottery of this group occurs 
– for the first time – in ascertained context with terracotta figures. Although the time 
difference to the Ido group or to the subsequent Pangwari group may not be significant, 
the differences in form and decoration justify establishing a separate group. 

Its main decoration motif is a band delimited by horizontal lines, filled with diagonal 
lines falling in either direction (M5, M6), which are sometimes overlaid by diagonal lines 
arranged at intervals and falling in the other direction or by single impressions (Plate 
�2). Fine cross-hatching continues throughout this group, similar to the open bowl found 
at Ido (Fig. 72). Open and restricted bowls are present in larger numbers than before 
(mostly at PGW site); the primary vessel form are pots with slightly everted rims and 
wide openings. In this group, lips with grooves (L5) are found only on pots with flat 
inner rims, not on bowls. The globular pots of the Ido group are absent, as are side motifs 
further below the band. The only side motif present are small incisions or impressions 
forming a zigzag line just below the band. The Ifana group is the first group with the 

98 A new radiocarbon date from the 20�6 excavation at ID supports the MK_2 date, ranging calibrated also 
between ca. �000 and 850 BCE (95.4% probability; 2800±25 bp).

99 This pattern is found only at PD�_A-D and TAL. It appears again some hundred years later in a different 
execution (double lines, round hollow impression) at AK and UK.

�00 Based on the results of the 20�6 excavation, an Ifana group presence also can be suggested at Ido. This 
information is not yet considered in the analysis presented here. 
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banded motifs typical of Nok pottery. In most cases, the bands are delimited with one line 
on top and two lines on bottom. The bands are arranged below the rim on bowls and on 
the shoulder of pots. The group lacks carinated vessels, applications, or incised wavy or 
arched lines (which are present as side motifs in the Ido group and as main motifs in the 
later Tsaunim Gurara group). 

The motif group CA (Fig. 52) is misleading. It shows IFA, TAL, and PGW_D/E (more 
to the left because of a larger share of Puntun Dutse group material) in the same area, but 
mixed with younger sites. The reason for this is the similar position of motif groups with 
applications (MG3x) and those with bands with diagonal lines (MG�03x). This clearly 
demonstrates the problem of mixed inventories in CA – all these decorations are present 
at the same sites, but do not necessarily belong to the same pottery group or even time 
period.

At PGW, the features were investigated based on find distributions and absolute dates. 
Certain features were attributed to different time periods (Schmidt 20�4: �07-��3). The 
undisturbed contexts of Features 9, �0, and �2 were assigned to the time period of the 
Ifana group, confirmed by pottery analysis. In their undisturbed parts, all three features 
contain only Ifana group pottery, while the disturbed upper parts also feature obviously 
slightly younger Pangwari group pottery.

The pottery assemblages at DAG, TAL, and possibly IFA are mixed as well. IFA has 
only a small pottery assemblage in a poor state of preservation. Ifana group pottery 
predominates, but there are some sherds with applications and comb impressions 
(Pangwari group; see below). The assemblage at TAL is a mixture of various pottery groups 
and thus only sherds with diagnostic Ifana group elements are assigned to this group. 
They are found mostly in the lower part of the feature containing the anthropomorphic 
vessel (Plate �.3). At DAG, Ifana group pottery is found in the pit feature containing the 
terracotta figure (and in surface collections), whereas Tsaunim Gurara group pottery is 
associated with other find concentrations.

Pangwari (PGW) Group (8th to 6th century BCE)

In contrast to the Ido and Ifana pottery groups, the Pangwari pottery group contains a 
large number of sites with absolute dates in the older half of the calibration curve plateau 
between ca. 800 and 550 BCE. Forms and decorations continue, but new, previously 
undocumented attributes are added: most prominent are horizontal applications decorated 
with fine incisions or comb impressions (Plate �3.5-�3.9) or oval indentations, below which 
rocker comb impressions often cover a larger portion of the vessel body. Compared to the 
Tsaunim Gurara group discussed below, Pangwari group pottery lacks carinated vessels 
and decorations with arched or wavy lines.�0� Some vessel forms and decorations begin 
in the Pangwari group and continue into later groups (e.g. pierced handles, flat vessel 
bases (Appendix �3, B5), and small pots (Appendix �0, V8)), but the main characteristics 
of the Pangwari group are quite distinct from the Tsaunim Gurara group. Assuming a 
chronological sequence, the Pangwari group would be slightly older than the Tsaunim 

�0� Based on the size of the excavation at PGW, examples should have been found if these forms and 
decorations had been present, but no such pottery was found at PGW at all. The Nok pottery present at 
PGW belongs to the Puntun Dutse, Ifana, and Pangwari groups. 
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Gurara group – a suggestion which cannot be fully confirmed by radiocarbon dates 
because of the calibration curve plateau. 

In the motif group CA (Fig. 52), several sites with Pangwari group pottery are 
positioned close together (PGW_D, KA�_A, TAL, K), others are distributed in different 
areas of the biplot. This is sometimes caused by mixed assemblages, and sometimes by 
small assemblages dominated by one decoration type only. 

The beginning of the Pangwari pottery group overlaps with the end of the Ido and 
Ifana groups. While the differences in decoration and form to the Ido group are obvious, 
the differences to the Ifana group are more subtle. The distinction to Ifana group pottery 
is best demonstrated at the PGW site. While Features 9 and �0, which contain Ifana group 
pottery, date from the turn of the 9th to the 8th century BCE, other features are slightly 
younger – with a large number of dates between ca. 800 and 400 BCE. Especially interesting 
in this regard are Feature 8, the upper, disturbed context of Feature 9, and Feature ��. 
According to Schmidt (20�4: �05-��3) these belong to the younger absolute phase defined 
for PGW. The pottery analysis confirms this hypothesis. In Feature 8, no Ifana group 
material is found�02; instead, it features open bowls decorated with incised arched lines 
encircling the vessel below the rim (Plate 9.9; Plate �3.�), clearly defined bands filled 
with comb impressions (Plate �3.�8), and horizontally applied bands decorated with fine 
impressions and incisions or with oval indentations (Plate �3.5-�3.9). The same attributes 
are found in the upper, disturbed part of Feature 9 and in Feature ��, which in itself is 
disturbed, as clearly visible in the mixture of Ifana and Pangwari group material. Other 
motifs present are incised horizontal lines arranged as a band, with small impressions 
or incisions forming a zigzag line directly below (Plate �3.�3-�3.�6). The zigzag line is a 
continuation from the Ifana group material (as is cross-hatching; Plate �3.�7); what is new 
are the bands made up of horizontal lines. Open and restricted bowls are now a common 
vessel form and have lips decorated with a groove. 

The decoration and form attributes typical of the Pangwari group pervade the extensive 
excavation at PGW. They can be used to link other sites or parts of their pottery assemblages 
to this group. Among other similar attributes, applications with oval indentations are 
present on a complete vessel excavated from a possible burial context at KU2_B (Plate 
�3.�0), on an unusual flask-like vessel from PA_� (Plate �3.�2), and on potsherds from 
IFA_2. Unusual but similar vessel forms come from KU2_B and KM (Appendix �0, V�0). 
Finely decorated horizontal applications with comb impressions below are known from 
several sites: DOG_�, KA�_A (Plate 5.7), K (Plate �3.9), PA (Plate 5.��; Plate �3.8), and 
TAL (Plate �3.7). Bowls with wavy lines are present at KAS (Plate �3.2) and at UK_7 (Plate 
�3.3); the latter site also yielded a single knob as found on one of the bowls at PGW (Plate 
9.9; Plate �3.4). The band of horizontal lines with a zigzag pattern is found on another pot 
from KU2_B (Plate �3.�4).

One example demonstrates how pottery analysis can help clarify an unclear context 
situation: The excavation at PT� revealed terracotta fragments (in addition to a large 
amount of well-preserved terracotta fragments found on the surface, left over from looting) 
and small pottery fragments in a very poor state of preservation. A radiocarbon date from 
charcoal (no other organic remains were recovered) was converted to the �4th and �5th 
centuries BCE. This was deemed far too early for the finds made. The few potsherds at 

�02 The spatial analysis of Features 8 and 9 in Chapter 7.6.3 shows this in more detail.
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PT� are decorated with bands of horizontal lines (and a zigzag pattern below the band) 
(Plate �3.�6; for comparison see Plate �3.�5). This decoration links PT� to the Pangwari 
group, explaining the find situation much better. The radiocarbon date is obviously not 
associated with the find context, but probably with an earlier occupation phase attested 
at the nearby site of PT3. 

Comparison with other sites also helps in dating the features excavated at PGW_I 
at the turn of the years 20�3/20�4 (Fig. 7�) – three complete vessels found in burial-like 
contexts (as known from ID and KU2_B). The vessels are decorated with a) an applied 
band with oval indentations, b) a band of horizontal lines and a zigzag pattern, and c) 
a band with fine cross-hatching below the rim of an open bowl, respectively (Plate �7). 
The first two decorations clearly belong to the Pangwari pottery group and thus to the 
later Nok occupation phase at this site. Fine cross-hatching continues almost through 
all pottery groups, so that the last vessel cannot be attributed to any one group with 
certainty, but possibly belongs to the same time period. 

One potsherd found at PGW_E, Feature �� (Plate �3.�9), thus possibly belonging to the 
Pangwari group, is comparable to several potsherds found at the bottom of a pit feature 
at DOG_� which contained a complete Nok terracotta head (Fig. 40; Plate �3.20). Very 
unusual in form, decoration, and clay composition (pers. comment C. Beck, 20 March 
20�4), they may have been imported from elsewhere. Interestingly, a charcoal sample 
from the bottom of the pit at DOG_� gave a date of 44 BCE-6� CE; similar dates exist for 
PGW, all from pearl millet and coming from units D and E. The circumstances of these 
potsherds remain unclear until more evidence comes to light.

Tsaunim Gurara (TG) Group (8th to 5th century BCE)

The Tsaunim Gurara pottery group features two new distinctive elements: carinated 
vessels (Plate 7) and banded decorations with incised wavy and arched lines as lower 
delimitation (Plate �4). These elements separate the Tsaunim Gurara group from the 
other groups discussed above. Much like the Pangwari group, the Tsaunim Gurara group 
encompasses a large number of sites, many of which also date to the older half of the 
calibration curve plateau. Several dates (at ID, JR B, and TD) span the whole calibration 
curve plateau between ca. 800 and 400 BCE. Although the Tsaunim Gurara group is – 
based on absolute dates – almost contemporaneous with the Pangwari group, a slightly 
younger development is suggested, especially since several decorations continue into the 
4th and 3rd century BCE.

The motif group CA (Fig. 52) only partly reflects the result of the visual pottery 
examination. TG, DAG, and GD are closest to the zero axis, with the least dominance 
of individual motif groups. Sites such as AK or MK_� contain a great deal of pottery 
decorated with bands containing arched or wavy lines (MG�035, MG�053, MG�093) and 
are thus located closer to those motif groups than others. But except for DAG and GD, all 
sites are positioned in the same quadrant of the biplot, indicating similarities. However, 
many of the sites included here have small pottery assemblages not representative of the 
overall composition of the Tsaunim Gurara pottery group.

Most Tsaunim Gurara carinated vessels are decorated with a band above the carination, 
often filled with comb impressions overlaid by wavy or arched lines. Comb impressions 
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as fill pattern of the bands are now the most frequently used technique. They are also 
applied to another vessel form typical of this group – bowls, often restricted, with a band 
of fine comb impressions below the rim (DAG, KD, TD; Plate �4.��-�4.�2). Elements 
continuing from earlier pottery groups are, for example, fine cross-hatching (AK; Plate 
�4.�0), applied bands with oval indentations (JR A; Plate 5.�0), pierced handles (AK, JR 
A; Plate 5.�2-5.�4), and vessels with flat or flat ring base (UK_5; Plate 2.�). Arched lines 
are also featured in the Pangwari group, but only to a small extent and subtly different 
in pattern. A small number of carinated vessels or potsherds are present throughout the 
older pottery groups but they were very rare and different in form and decoration from 
the carinated vessels which appear in a larger number in the Tsaunim Gurara group.

The AK site could be evidence of the younger age of this group as compared to the 
Pangwari group. A large number of the decorated potsherds attributable to the Tsaunim 
Gurara group come from almost 300 test pits arranged in a large area heavily destroyed 
by looting. Several pits, however, contain elements also found in the later Pandauke 
group discussed below (e.g. shallow open bowls; Appendix �0, V�4). One radiocarbon 
date was obtained from pearl millet in the only larger test excavation unit: 728-364 BCE 
(at the �-sigma level the calibrated date is 484-386 BCE). The same is true of IN, where 
a larger potsherd with a typical Tsaunim Gurara group decoration consisting of a band 
with wavy lines was found (Plate 8.2), but also a potsherd attributable to the Pandauke 
group (Plate �5.�). Two radiocarbon dates from charcoal from the context of the two 
excavated furnaces place IN between ca. 740 and 400 BCE (at the �-sigma level between 
ca. 500 and 400 BCE). A furnace wall fragment gave a luminescence date between the 7th 
and 3rd century BCE (Tab. 6).

As discussed above, the DAG and ID sites contain older pottery material, but also 
typical Tsaunim Gurara wavy line decorations (Plate 8.�; Plate �4.4, �4.8) from different 
excavation contexts. The DD site, meanwhile, has only a small pottery assemblage with no 
wavy lines, but is linked to the AK site by a pattern of incised diamonds overlying comb 
impressions in a band (Plate �0.6). Several sites in this group (GD, KN_�, MK_�) contain 
– apart from the continuously occurring cross-hatching bands – Tsaunim Gurara pottery 
exclusively (Plate �4.2- �4.3, �4.5-�4.7). Specialty vessels (Plate �.�-�.2) with applied snake 
depictions come from AK and MK_�. The vessel form spectrum encompasses pots with 
and without carination, as well as open and restricted bowls. In addition to lips with 
one groove, lips or inner rims with two grooves are present as well (Plate 9.�). The site 
of JR A was tested by almost 30 test pits, five of which were extended to test excavations. 
Here, horizontal lines and applications decorated with comb impressions and oval 
indentations (Plate 5.�0) were found which may be attributable to the Pangwari group. 
But most material, especially from the features excavated at unit JR A_A (a possible burial 
with stone setting, vessels, and stone beads) and unit JR A_D (a vessel with incised Nok-
style face within a stone setting; Plate 2.2), is typical of Tsaunim Gurara pottery. A bowl 
with incised wavy lines – though different – recalls similar bowls at Pangwari (Appendix 
�0, V�2). The carinated vessel from JR A_A has two channelled lines on the outer side 
(Appendix �2, L�5) making it very similar to a pottery grater from UK_9 (Plate 2.4), 
possibly linking the two vessels in time. 
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Pandauke (PAN) Group (6th to 1st century BCE)

The Pandauke pottery group does not comprise as many sites as some other groups, 
likely due to the overall decrease in sites recorded by the Frankfurt project, which date 
from the middle of the first millennium BCE onwards. This is also reflected by the small 
number of absolute dates available (Fig. 7.7). The Pandauke group stands in the tradition 
of the possibly earlier Tsaunim Gurara group, as it continues to include arched lines, but 
in different motifs (Plate �5). But there are new elements as well: most typical are bands 
of horizontal lines which can be overlaid with other motif elements such as vertical lines 
(IN, JAN A, PAN; Plate �5.�-�5.3), often accompanied by other motif elements or comb 
impressions below. Shallow bowls (V�4) are a rare, though typical form, found only at 
AK, PAN, KU�, and UK. Many of the elements of the Pandauke group are found in larger 
numbers at the Ungwar Kura site, discussed below.

The motif group CA (Fig. 53) shows several Pandauke group sites close together – IN, 
PAN, AK, RAA, R_22, and KU�. JAN A is the site most influenced by a single motif group 
(MG�09) positioned far away from the zero axes and other sites, giving a prime example 
of the influence of small assemblages with limited motif group variety.

The eponymous PAN site dates between the late 6th and early 4th century BCE, after the 
calibration curve plateau. Most other Pandauke group sites date within the calibration 
curve plateau between ca. 750 and 400 BCE (2-sigma range). For JAN A, this date can be 
narrowed down by a date from the Janjala Furnace site (20�3/�5) in the close vicinity. 
There, one date is on an annual plant fragment and ranges between the 4th and �st century 
BCE. Assuming contemporaneity, it is an indication for an occupation of JAN A during 
the younger part of the calibration curve plateau. IN and AK are sites with Tsaunim 
Gurara pottery but also feature pottery attributable to the Pandauke group – which 
possibly places these sites at the younger end of the calibration curve plateau, towards 
the 5th century BCE. This is supported by the calibrated dates in the �-sigma range: they 
fall between ca. 500 and 400 BCE. Only few dates younger than the 4th century BCE are 
available: DAK has a date between the 4th and �st century BCE (from charcoal); three 
radiocarbon dates from PGW (from pearl millet) and DOG (from charcoal) – both Nok 
sites with mixed inventories (from Early Nok to Post-Nok times) – have their full age 
range from ca. 200 to � BCE. Obviously, there are traces of occupation episodes younger 
than the 4th century BCE, but no pottery or other finds can be assigned to them.

In the project’s research area, the number of sites and thus pottery inventories included 
in the Pandauke pottery group is limited: KU�, DAK and RAA are ascribed to it. KU� 
is a rather disturbed site, with a large number of Common Era potsherds present. The 
feature containing terracotta fragments, however, included several vessels which are 
attributed to the Pandauke group. One larger vessel is decorated with several arched lines 
below the banded main motif – similar to a vessel fragment from RAA (Plate �5.4-�5.5). 
A radiocarbon sample from RAA (from pearl millet) dates between 900 and 800 BCE, 
yet its pottery assemblage with fine comb impressions, double lip grooves, and a flat 
base places it around the middle of the first millennium BCE. Several small sherds with 
patterns of earlier groups may, however, indicate a mixture and provide an explanation 
for the absolute date prefiguring most of the assemblage. Another vessel from KU� shows 
similarities to a vessel from DAK: both have a large incised zigzag line on their body 
– in a dimension not known from other sites. The two vessels from KU� and RAA with 
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the large pattern of arched lines below the banded motif are larger than vessels found in 
other groups, possibly another characteristic of the Pandauke group. The largest vessel 
in the overall pottery inventory comes from PAN (Plate �5.3); its exact height cannot be 
determined, but it is massive and has a rare flat round base.

Ungwar Kura (UK) Group (8th to 2nd century BCE)

The Ungwar Kura site presents a large variety in decorations and forms – much greater 
than at sites in the key study area. At PGW, for example, a much larger area has been 
excavated and a great deal of material recovered, but the variation is quite limited in 
comparison with the pottery material found at UK (Plate 2.3-2.6; Plate �0.3; Plate �6). Since 
it cannot be ascertained whether this is a temporal development or a regional variant, the 
Ungwar Kura site forms a separate group. It is suggested that while occupation began 
around 800 BCE, the peak of activity occurred in the latter half of the first millennium 
BCE.

There are complex decorations, covering larger vessel body parts (Plate �6.�2-�6.�3). 
UK features lip and vessel forms not found in any other pottery assemblage investigated 
(Fig. 8�; Plate 9.4, 9.7-9.8; Plate �6.�). Decorated and flat ring bases are present, as well as 
examples of the so-called “pottery graters” known from Taruga (Fagg �967; Plate 2.3-2.6), 
which have not yet been found at key study area sites. Most of these sherds come from 
units UK_9, UK_�2, UK_�4, and UK_�6, some of which are dated to the second half of 
the first millennium BCE. The absolute dates, the new decorations and forms, and the 
similarity in pottery graters with the ones found at Taruga�03 suggest that Ungwar Kura 
pottery represents a late development in Nok Culture pottery (classified as pottery phase 
“Late Nok”), in which the strict concentration on a banded motif is abandoned for the 
sake of more complex motifs composed of a large variety of motif elements, combined 
with new vessel and lip forms.

Several patterns at Ungwar Kura, however, still recall patterns found at sites in the key 
study area (Plate �6.2, �6.5, �6.7-�6.8): bands filled with cross-hatching, diagonal lines, or 
comb impressions, overlaid by impressions or arched lines. Some could be compared to 
earlier pottery groups such as Ifana or Pangwari; for the most part, however, these sherds 
are similar to those of the Tsaunim Gurara and Pandauke groups. This observation is in 
line with several radiocarbon dates obtained for UK. The two earliest (UK_6, UK_�6) 
date before the calibration curve plateau (ca. 830-770 BCE), possibly indicating the earliest 
occupation at this time. They are followed by a larger number of dates between 800 and 
550/400 BCE. Two of these dates (UK_�2) fall between the 5th and 4th century BCE in the 
�-sigma range. Only two dates are younger than the plateau, at 536-383 BCE and 400-
�86 BCE (both for UK_9). No pottery attributable to the Ido or Puntun Dutse groups was 
detected; and only one Common Era potsherd with a raised dot carved roulette was found 
at UK_�6. Spatial analysis of the overall Ungwar Kura find material and features is beyond 
the scope of this study, but is planned for the near future. Together with a large number 
of absolute dates obtained for several features, it should be possible to understand the 

�03 The excavations at Taruga yielded radiocarbon dates with large standard errors ranging – calibrated 
– from the 9th century BCE to ca. 200 CE (Chapter 5). But most dates overlap in the 4th century BCE, 
suggesting an occupation in the second half of the first millennium BCE.
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complex occupation situation much better and to arrive at a more detailed classification 
of Ungwar Kura pottery.

The motif group CA shows that all UK units lie close together – with UK_5, UK_6 and 
UK_7 forming one group, followed by UK_� and UK_�6 (Fig. 53). UK_8, UK_9, UK_�2, and 
UK_�4 are a separate group, which may be younger, a suggestion confirmed by absolute 
dates and pottery analysis as mentioned above. Further support for a classification into 
the latter half of the first millennium BCE comes from the stylistic terracotta analysis 
conducted by C. Boullier. She suggests a chronological order based on stylistic elements 
and absolute dates from the interior of several terracotta figures examined (Boullier 2009: 
�97-�99). The example for the expressionist style, which appears to have evolved in the 
6th or 5th century BCE, is a terracotta figure (Boullier 2009: Fig. III.3) very similar to one 
excavated at UK_9 (Fig. 9�), featuring two radiocarbon dates between 536 and �86 BCE. 

7.5.3  Common Era

A chronological sequence for Common Era pottery (pottery phase “Post-Nok”) has been 
suggested in the respective motif group CA (Fig. 56, Fig. 58). It is evident that carved 
wooden roulettes appeared in the key study area before fibre roulettes. Such pottery is 
present at sites dated to the Common Era and – sometimes in very small quantities – at 
Nok sites, indicating that the same places were visited or used again after the end of the 
Nok Culture. Post-Nok sites and pottery were not the focus of this study, and thus only a 
broad classification into two pottery groups – Janruwa and Gimba – can be given, based 
on the presence of carved and fibre roulettes. A comparison of Post-Nok pottery with 
pottery assemblages in neighbouring areas that are known from the early first millennium 
CE onwards is a future research goal – in order to better understand the dynamics in the 
wider region of the Nok Culture after its disappearance (Chapter 9).

Figure 9�. Terracotta figure from the Ungwar Kura site (UK_9), resembling a Nok figure elsewhere assigned 
to the 6th-5th century BCE at the earliest (Boullier 2009: �97-�99).
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The Janruwa (JR) pottery group encompasses the sites dating to the first millennium 
CE – containing pottery decorated primarily with carved wooden roulettes. Only JR C 
and KU2_C are dated into this period, with JR C being the earliest in the 3rd/4th century 
CE.�04 The other sites in this group are Nok sites, containing only a few Post-Nok sherds, 
and are thus difficult to classify with any certainty (JR B, TD).�05 At PD, TAL, and UK_�6, 
only one potsherd with a carved roulette (raised dot) pattern was found – a classification 
is not possible on this basis.

Fibre roulettes appear first in sites dating to the turn of the first to the second millennium 
CE (MD, PA_3). Sites containing fibre rouletting are grouped in the Gimba (GIM) pottery 
group. Several of the sites in this group are radiocarbon dated from approximately the 
�3th to �6th century CE: DOG, PGW, DR, GIM, and GOK. A TL date on a potsherd from 
ID falls in the same period (Tab. 5). DOG and PGW – both sites with dates and mixed 
pottery assemblages spanning the second millennium BCE to the second millennium 
CE – have radiocarbon dates from other periods as well (7th/8th century CE and ��th/�2th 
century CE, respectively). Whether these dates represent more occupation horizons 
cannot be concluded from the pottery analysis. Some sites in this group (GA, AK_PN, 
KN_2) were not radiocarbon dated, but can be attributed to the Gimba pottery group due 
to similarities in pottery material. The KU�, KU2, and UKG sites are Nok sites containing 
pottery material of this group as well. 

7.5.4  Summary

The visual pottery examination has – in combination with the results of statistical analysis 
and absolute dates – resulted in the definition of seven Nok pottery groups and two Post-
Nok pottery groups (Tab. �0). 

Looking at individual pottery assemblages on a per-site level and taking into account 
the experience gained in many years of working with Nok pottery has made the subtle 
differences in decoration and form visible that form the foundation of the defined pottery 
groups (see Appendix � for the pottery group classification per site). It is suggested that 
these differences represent (to a certain extent) changes over time – and that pottery 
analysis can subdivide the almost 400-year long duration of the calibration curve plateau 
into several distinct pottery groups. The suggested sequence of pottery groups can be 
used – in combination with the absolute dates and all other excavation information – to 
form a chronology of the Nok Culture (Chapter 8). 

Not all decoration motifs of the early Puntun Dutse group of the second millennium 
BCE extend into the first millennium BCE. The fine comb-drawn lines and specialty 
sherds disappear, while the cross-hatching and comb-impressed decorations continue in 
the later pottery groups, however, as banded motifs delimited by horizontal lines. While 
cross-hatching and diagonal lines predominate in the Ido, Ifana, and Pangwari groups, 

�04 JR C and KU2_C are the only dated sites included in the pottery analysis. There are, however, three more 
dated sites with similar inventories, which were surveyed or test excavated (Damba, Janruwa E, Rafin 
Dako). They feature radiocarbon dates between 2nd and 6th century CE (see Appendix 3 for exact dates).

�05 At TD, a carved roulette potsherd was TL dated to between 499 BCE and 245 CE (Tab. 5). The younger 
end of the range would correspond to the other Janruwa group dates. 



            7.5 Chronological Results of the Pottery Analysis

�75

Table �0. Classification of excavated sites for which pottery material is available. Sites containing pottery 
belonging to more than one pottery group are listed in each pottery group. 
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Figure 92. Potsherds with cross-hatching motifs of the first millennium BCE. Top row (left to right): Ido 
group (Ido site); Ifana group (Pangwari_D); Pangwari group (Pangwari_E). Bottom row (left to right): 
Tsaunim Gurara group (Tsaunim Bakka site); Pandauke group (Akura site); Ungwar Kura group (Ungwar 
Kura_�2).

bands filled with comb impressions and delimited by wavy lines become more important 
in the Tsaunim Gurara and Pandauke groups. Over the course of the first millennium BCE 
the predominant vessel form of a pot with everted rims is supplemented by a growing 
number of open and restricted bowls. In the latter half of the first millennium BCE – 
assuming that the Ungwar Kura group involves a chronological factor – the banded motifs 
prevalent in Nok Culture pottery for several hundred years dissolve into more complex 
patterns formed by a larger variety of motif elements covering greater proportions of the 
vessel body. New vessel and lip forms not seen before appear as well. The hypothesis 
that Ungwar Kura pottery represents a late development in Nok pottery is supported 
by the fact that no such decorations and forms have been found at sites in the key study 
area, where a decrease in sites and dates from the 4th century BCE onwards points to an 
abandonment of the intense occupation activities observed in the earlier part of the first 
millennium BCE. From the early centuries CE onwards, no more traces of Nok Culture 
pottery are found. Roulette decorations have completely replaced the typical attributes 
of Nok pottery.

The only motif element that seems to be continuous throughout the Nok pottery 
sequence is cross-hatching. It has been discussed above with regard to the Puntun Dutse 
group (Fig. 90), and while changes in execution and the use of side motifs can be discerned 
in the first millennium BCE, it continues to be present – although in decreasing frequency 
– until the end of the suggested sequence (Fig. 92). Often, vessels with such patterns are 
found in features, sometimes interpreted as burials. Maybe the cross-hatching pattern in 
a fine execution, mostly on open or restricted bowls, is the one decoration element that 
connects all phases of the Nok Culture with one another.
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7.6  Spatial Analysis of Pottery and Chronological Significance

The mixed pottery inventories at Nok sites have demonstrated that places were occupied 
or visited by people at different times. Due to the lack in clearly recognisable vertical or 
horizontal stratigraphies, a differentiation of such occupation episodes is difficult. The 
three-dimensional (3D) recording of individual finds during excavation by total station 
(Chapter 4.3) can be used to graphically display horizontal and vertical distributions of 
finds, features, and their association with one another, thus allowing insights into the 
occupation dynamics of Nok sites and their different activity zones (see Schmidt 20�4 
for a spatial analysis of features based on absolute dates at the Pangwari site). On the 
basis of absolute dates alone, however, such analysis may not detect the subtle changes 
that pottery groups make visible. Organic material used for radiocarbon dates may be 
intrusive – and often only one radiocarbon date was obtained per site.

The spatial distribution of different pottery groups present at a site, meanwhile, can 
identify patterns of different site-use episodes and thus help interpret the occupation 
activities at a given site. The following three examples from the sites of Daji Gwana 
(DAG), Ido (ID), and Pangwari (PGW) demonstrate impressively the potential of spatial 
analysis based on pottery groups and the degree of information that can be gained for 
the overall interpretation of Nok sites. Spatial analysis for all 27 sites excavated by total 
station, therefore, forms an integral part of future research on Nok pottery.�06 

The programme IBM® SPSS® Statistics Version 22 was used for the graphical display of 
two- and three-dimensional scatter plots of find distributions.�07 It is primarily a statistical 
data analysis programme, but offers an easy way to display points in space. Unlike GPS 
software solutions it does not require a geographical coordinate system and produces 
easy-to-use scatter plots quickly. It does not, however, draw scatter plots true to scale, 
especially in three-dimensional space. Since this is not of great importance to the analysis 
conducted here, SPSS was chosen for its ease of use. 

7.6.1  Daji Gwana (DAG)

DAG has been chosen as example, since it contains an almost complete terracotta figure 
deposited in a pit feature (Feature �). Three radiocarbon datings were obtained: one dates 
between ca. 900 and 800 BCE (on pearl millet, #302), the others between ca. 800 and 500 
BCE (on pearl millet, #89; on charcoal, #�97). A luminescence date on the terracotta base 
pot falls between ca. 400 BCE and 200 CE (Tab. 4). Within a week after the end of the 
excavation, the site was completely destroyed by looting. 

�06 The definition of pottery groups (Chapter 7.5) is the result of the pottery analysis presented in this study. 
During recording, vessel units were assigned to a pottery phase (Early, Middle, Late, and Post-Nok) but 
were not yet classified into pottery groups. For future spatial analysis, the vessel units have to be assigned 
to a pottery group as well – which has in a first step be done for the three examples presented here.

�07 Only diagnostic potsherds, for which decoration and form attributes allow a classification, can be 
assigned to a pottery group. Sherds identified as Nok pottery but without recognisable pottery group 
are shown as “Nok”, while all other sherds remain unclassified. As they are usually the largest find 
category, they receive a separate label so that they can be excluded in the scatter plots and do not obscure 
the view on the other finds. 
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The overall find distribution (Fig. 93) shows that finds are concentrated in two spots, 
of which the one in the NE corner contains the terracotta figure, together with pottery and 
large quantities of charcoal. The terracotta figure is on the border of the pit; most pottery 
and charcoal are concentrated in a different area of the pit. Terracotta fragments and pottery 
were also found in the other feature (Feature 2), but without the same large quantity of 
charcoal. Three isolated slag pieces are unconnected to the features. Since iron-reduction 
furnaces were excavated in approximately �00 m distance (Daji Gwana Furnace, 20�3/4), 
the slag may be associated with them. The 3D plot shows the find distribution more clearly 
(Fig. 94). The two features are separated not only horizontally but also vertically – even 
when taking the terrain slope into account (descending from left to right). The terracotta 
figure was not placed at the bottom of the pit. Other views of the 3D rotation show that the 
slag finds are further away than they appear in this perspective. 

Any attempt to reconcile the find distribution with the radiocarbon dates leads to 
the question of whether the two features were laid down at the same time – in which 
case the realistic age estimate would be ca. 800 BCE (the point where the three dates 

Figure 93. Two-dimensional find distribution at DAG (excavation unit 4.5x6 m, from 2-6.5 m on the y-axis 
and 4-�0 m on the x-axis, extended later in the NE corner by 3 m2 (area shaded in grey) to include the pit 
feature containing the terracotta figure). The numbers indicate the dated archaeobotanical (AB) samples.
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overlap) – or whether the two features were formed during two episodes at different 
times – not necessarily far apart. The luminescence date of the terracotta is younger than 
the radiocarbon date, complicating the situation further. 

Figure 94. Three-dimensional find distribution at DAG. The scale of the z-axis is exaggerated for better 
visibility. The numbers indicate the dated archaeobotanical (AB) samples. The terrain slopes from the left to 
the right.

The pottery cannot answer this question, but it can give clues from the pieces’ 
classification into pottery groups. The quantity in diagnostic pottery recovered from 
the excavation is not large; different decoration styles were noticeable which have now 
been attributed to the Ifana (IFA) and Tsaunim Gurara (TG) pottery groups (Fig. 95). For 
comparison, potsherds were collected from the remains of the looting; several of them 
are decorated with cross-hatching by rocker spatula impression (Puntun Dutse group), 
others are assigned to the Ifana group. No Tsaunim Gurara group sherds were found 
in this collection. Although closer to the surface, the potsherds of the Tsaunim Gurara 
group were better preserved than the Ifana group sherds contained in Feature �. The 
distribution of pottery vessel units is not displayed – there is no overlapping between 
the features. Vessel units either belong to the one or the other feature. Single sherds were 
found only rarely; most diagnostic sherds form larger vessel units – which could indicate 
an intentional deposition pit rather than a waste pit.

The difference between the two pottery groups is clearly visible in Figure 95. Ifana group 
pottery (Plate �2.4) is concentrated in Feature �, while Tsaunim Gurara group pottery is 
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found primarily in Feature 2 (Plate �4.8). One vessel unit in Feature 2 was tentatively 
attributed to the Gimba (GIM) group; its position, however, may equally suggest a 
classification into the Tsaunim Gurara group, though the decoration corresponds with 
Gimba group patterns. The 2D plot shows that the Ifana group vessel units are located 
some distance from the terracotta figure, while the 3D plot (Fig. 96) puts them at the same 
depth; more Ifana pottery is found closer to the surface, above Feature �. This feature 
also contains one vessel found in the sediment surrounding the terracotta figure and 
tentatively assigned to the Tsaunim Gurara group due to the arched lines pattern (Plate 
8.�).�08 The older radiocarbon date (#302) comes from the greatest depth, while sample 
#�97 was taken off charcoal from the surrounding of the terracotta figure, likely connected 
with the large charcoal concentration in this pit. 

Figure 95. Two-dimensional distribution of selected find categories at DAG (excavation unit 4.5x6 m, from 
2-6.5 m on the y-axis and 4-�0 m on the x-axis, extended later in the NE corner by 3 m2 (area shaded in grey) 
to include the pit feature containing the terracotta figure). The numbers indicate the dated archaeobotanical 
(AB) samples.

�08 Similar patterns, however, could also belong to the Ido pottery group, where small bands with arched 
lines as side motifs as well as possibly cord-impressed single lines occur (Plate 7.�; Plate ��).
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The find distribution at Daji Gwana demonstrates the complexity of a Nok site’s 
horizontal and vertical stratigraphy – although not discernible during excavation – as 
well as the problem of mixed assemblages and accurate classification. Several scenarios 
are conceivable: 

�)  There is no time difference between the deposition of the terracotta in Feature � and 
the formation of Feature 2. Based on the clearly attributable Tsaunim Gurara pottery in 
Feature 2, the deposition would then have taken place between the 8th and 6th century BCE 
(based on the two younger radiocarbon dates) – with a tendency towards the younger end. 
The pottery collected from the looted remains belongs to Puntun Dutse and Ifana groups, 
thus establishing an older presence at the site. The older radiocarbon date would then 
date not the creation of the pit, but rather an earlier occupation at the site – as indicated 
by the Ifana sherds in and above the pit. The Ifana pot (Plate �2.4) found in the terracotta 
pit could have been placed in the pit together with the terracotta, despite belonging to the 
earlier settlement period rather than the time of deposition. This would also explain its 
comparatively poor preservation – actually a condition that all Ifana sherds found in the 
excavation had in common. This scenario would also explain the presence of the possible 
Tsaunim Gurara vessel unit near the terracotta figure, and the large number of terracotta 
fragments in Feature 2. Furthermore, it would explain the decoration on the base pot of 

Figure 96. Three-dimensional distribution of selected find categories at DAG. The scale of the z-axis is 
exaggerated for better visibility. The numbers indicate the dated archaeobotanical (AB) samples. The terrain 
slopes from the left to the right.
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the terracotta, consisting of an applied band with oval indentations, a motif attributed to 
the Pangwari and Tsaunim Gurara groups.

This scenario, with a feature containing terracotta parts (not placed at the bottom of the 
pit) and another feature with potsherds and other finds, is also found at IFA_�. A similar 
situation is found at KU2_B where two deposited vessels next to a stone arrangement 
are interpreted as burial. There, a concentration of potsherds, charcoal, and other finds is 
approximately one metre apart. Both these excavation units, however, are attributed to 
the Ifana and Pangwari pottery groups. No Tsaunim Gurara pottery is found in either of 
them.

2)  The deposition occurred around 800 BCE (where the two radiocarbon dates in 
Feature � overlap) and is attributable to the Ifana pottery group period. Feature 2 is 
unconnected with the deposition, since it contains younger Tsaunim Gurara pottery. The 
radiocarbon date in Feature 2 would then date younger than the deposition, between the 
8th and 6th century BCE. In that case, people would have returned to the site – providing 
it was not continuously occupied. In this scenario, the vessel unit in Feature � mentioned 
above would not belong to the Tsaunim Gurara group, but to the Ido group which 
corresponds to the radiocarbon date of sample #302.

3)  Features � and 2 are contemporaneous at around 800 BCE – and the suggested age 
difference between Ifana and Tsaunim Gurara pottery groups does not exist. Diagonal 
lines and wavy line motifs existed at the same time. This would, however, contradict the 
observations made at other sites. 

None of the scenarios offers an explanation for the younger luminescence date from 
the terracotta figure. Considering the large standard error and the dependence of the 
TL method on environmental information (Chapter 6.2), however, this date may not be 
accurate. 

The Daji Gwana example demonstrates – even if no unambiguous answer is possible – 
how the newly defined pottery groups can help in interpreting the occupation dynamics 
at a site and how – taking all evidence together – scenarios can emerge.

7.6.2  Ido (ID)

Ido is another site, where pottery and dates of various phases of the Nok Culture and of 
the Post-Nok period co-occur. One radiocarbon date from pearl millet falls between ca. 
�400 and �200 BCE (#8�6) and dates the few Puntun Dutse (PD) group sherds found at the 
site. Three dates range from 974 to 8�� BCE (charcoal, area B; charcoal, #�039; pearl millet 
#�055). One date from ca. 30-40 cm depth is younger, at 728-403 BCE (charcoal, #883, �-
sigma range 508-4�0 BCE). One TL date on a Gimba (GIM) group potsherd lies between 
the �3th and �4th century CE, in line with the dating as suggested by the motif group CA 
(Chapter 7.3.3).

The site extends over two hilltops and is heavily affected by looting. The excavation 
unit was laid out between looting holes. A division in two sections is clearly discernible 
– the features containing Nok pottery are in the northern half of the unit, while the Gimba 
group pottery, the iron/slag finds and the bones are found in the southern half (Fig. 
97). The 3D plot shows that the finds of the Common Era occupation in the mid-second 
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century CE spread close to the sloping surface, while the Nok pottery is concentrated in pit 
features (Fig. 98). The few diagnostic terracotta finds comprising identifiable figure parts 
occur mainly in the find concentrations (only one in Feature 5), while the other terracotta 
fragments are spread evenly across the excavation unit, close to the surface – possibly the 
remains of looting activities. The two features (Features �+6) with complete vessels (Fig. 
7�, Fig. 72) are not related to the pit features (Features 3+5). Similar to Feature �, Features 
2 and 4 also are stone settings but without vessels. The find-void space around Feature 
� may indicate – together with the stone bead arrangement – the position of the body, if 
indeed the complete vessels mark a burial. Another burial was found in the southern area 
of the excavation, with bone remains and copper earrings (Fig. 97); this burial is clearly 
related to the occupation of the Common Era, interestingly almost directly above of the 
Nok occupation.

Datings #�039 and #�055 both come from Feature 5 – and thus date the Ido (ID) group 
pottery concentration to the 9th century BCE. Only one terracotta fragment was found 
in this feature. Date #8�6 is found closer to the surface, dating the Puntun Dutse group 
pottery found in Features 3 and 5. Whether they were mixed with the Ido group pottery 
when the pits were dug and filled cannot be determined. The younger date #882 comes 

Figure 97. Two-dimensional find distribution at ID (�0x�3 m). The numbers indicate the dated archaeobotanical 
(AB) samples (green), and the complete vessels found (red). For better visibility, the undecorated potsherds 
are excluded; they are evenly spread over the excavation area.
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from Feature 3 which does not contain Ido group pottery, only pottery more generally 
classified as Nok due to a lack of distinctive characteristics. Terracotta fragments are 
concentrated in this feature – as well as in a concentration seen on the lower left side of 
Fig. 97 and in the upper left part of Fig. 98. This concentration contains the few potsherds 
attributed to the Tsaunim Gurara (TG) group, found much closer to the surface than the 
Ido group pottery. 

A look at the distribution of pottery groups alone ((Fig. 99) shows that Puntun Dutse 
group sherds are found in Features 3 and 5 and in the concentration near Feature 6; 
Ido group sherds (including larger vessel units) are concentrated in Feature 5 and the 
concentration near Feature 6; Tsaunim Gurara group sherds are in the find concentration 
only (in combination with terracotta parts and closer to the surface); and Gimba group 
sherds are spread across the excavation unit, but much closer to the surface. The three 
complete vessels were classified as Ifana group pottery due to their typical pattern of 
incised diagonal lines, although the vessel forms are different. The two pots are so similar 
in decoration that the two depositions (#�009/�072 and #�074) must be contemporaneous. 
The Ifana group classification is tentative and used primarily to show the difference to 
other potsherds. 

At Ido, several occupation episodes can be distinguished based on absolute dates and 
pottery group distributions: 

Figure 98. Three-dimensional find distribution at ID (�0x�3 m). The scale of the z-axis is exaggerated for better 
visibility. The numbers indicate the dated archaeobotanical (AB) samples (green) and the complete vessels 
found (red), as well as the position of a Post-Nok burial (#973). The terrain slopes from the left to the right.



               7.6 Spatial Analysis of Pottery and Chronological Significance

�85

�)  Several Puntun Dutse group potsherds (and more from surface collections) and an 
absolute date are evidence of occupation during the Early Nok phase.

2)  A large number of Ido group potsherds (and more from surface collections) and 
two absolute dates (Feature 5) confirm an occupation in the early Middle Nok phase.

3)  Three Tsaunim Gurara group potsherds found in one corner of the excavation unit 
– and the date #882 from Feature 3, which does not contain Ido group potsherds – are an 
indication of a later Middle Nok phase occupation episode, possibly in the 5th century 
BCE (accepting the �-sigma range). The charcoal concentrations may be connected to this 
occupation (based on their position in the 3D plot).

4)  Much later, in the mid-second millennium CE, Ido was once again occupied, with 
evidence in form of large quantities of slag, tuyères, and Gimba group potsherds, as well 
as iron objects and even a burial.

But the question of the complete pots and the associated burial – at least based on the 
presence of the arranged stone beads – remains. Two scenarios are possible: the burials are 
contemporaneous with the Ido group occupation in the 9th century BCE, or the pots and 
the burial date to the later Tsaunim Gurara group occupation, within an older occupation 

Figure 99. Two-dimensional distribution of pottery groups at ID (�0x�3 m). The numbers indicate the dated 
archaeobotanical (AB) samples (green), and the complete vessels found (red).



Potsherds in Time

�86

layer. The very different look and decoration of these vessels compared to the Ido group 
pottery are arguments against the first scenario; the fact that the pit features are not cut by 
the vessel depositions, which could have been the case if both were laid down at different 
times, is an argument against the second scenario, though that would fit the quality and 
decoration of the vessels.�09 

In any case, the Ido example shows once again the complexity of occupation at Nok 
sites – and that Nok sites were visited again in much later times and even burials occurred 
there. 

7.6.3  Pangwari (PGW)

Pangwari was the first large-scale excavation of the Frankfurt project, with ca. 2700 m2 
excavated area in two field seasons (winter 20�2/20�3, winter 20�3/20�4) in nine units. 
Pottery was recorded for units A-F in winter 20�2/20�3. The pottery of the other field 
season has not been available so far.��0 The site revealed several features, many of which 
contain terracotta depositions; the features and their stratigraphy in relation to absolute 
dates were investigated in the scope of a master’s thesis project (Schmidt 20�4). During 
excavation, the recording revealed pottery of various phases – Early Nok, Middle Nok, 
and Post-Nok – and the 37 radiocarbon dates obtained for units A-F have confirmed this 
suggestion (Appendix 3). At least three, possibly four occupation phases can be separated: 
in the Early Nok phase between the �5th and �0th century BCE, in the Middle Nok phase 
between the 9th and 8th century and between the 8th and 5th century BCE respectively, and 
in the Common Era. 

During pottery analysis and the definition of the pottery groups, the pottery of two 
features at excavation unit PGW_D was examined. The classification into different 
pottery groups (Ifana, Pangwari) confirmed the findings by A. Schmidt with respect to 
Features 8 and 9 (Schmidt 20�4: ���) – she attributed Feature 8 to the potentially younger 
occupation phase between ca. 800 and 400 BCE (calibration curve plateau) and Feature 
9 to the older phase of ca. 8�0-770 BCE, but only in its undisturbed lower section. The 
disturbed upper section was also attributed to the younger occupation phase. In pottery 
classification, the pottery of Feature 9 was classified as Ifana (IFA) group, the pottery of 
Feature 8 was classified as the possibly slightly later Pangwari (PGW) group. 

The 2D find distribution shows more details (Fig. �00): the top image contains all find 
categories (except for undecorated potsherds, which are spread over the whole excavation 
area and block the view of other finds), the bottom image only the pottery groups and the 
dated organic samples with the 2-sigma age ranges. The overall find distribution shows 
the find concentrations in Features 8 and 9, as well as two more terracotta concentrations 
to the north and to the south. Stone artefacts and iron finds (including slag) are spread 

�09 The 20�6 excavation at Ido has revealed several more features with stone settings and complete vessels 
as well as a large terracotta head and a body, similar to one found in 20�3 at PGW (Breunig 20�4a: �9�, 
Pl. �6). The decoration on the complete pots corresponds to the pottery at PGW, and can be assigned to 
Ifana and Pangwari pottery groups. This new evidence would suggest the 9th century as the time of the 
deposition of pots and terracotta, possibly into earlier occupation horizons attributed to Puntun Dutse 
and Ido pottery groups. The Tsaunim Gurara pottery would then indicate another, younger incident.

��0 In 20�6, the pottery of units PGW_G-I was examined in the Nok research station. It does not differ from 
the pottery recorded for units PGW_A-F, confirming the classification presented here.
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over the whole unit. Charcoal is only present in Feature 9 and in the find concentrations. 
Feature 8 contains no individually recorded charcoal – and no terracotta figures except for 
a small number of fragments in the upper part. Feature 9, in contrast, is full of terracotta 
fragments and larger figure parts. 

The bottom image shows clearly that a) Puntun Dutse (PD) group pottery (Early Nok 
phase) is found in several places and in Feature 8, but not in Feature 9, and b) Gimba 
(GIM) group pottery (Common Era) is found only in the northern part (more Gimba 
group pottery was found in other units, for example in one to the north of unit D, featuring 
a circle of stones, PGW_SK). It also shows that Feature 8 contains only Pangwari group 
pottery (plus some non-attributable Nok sherds), while Feature 9 includes Ifana and 
Pangwari sherds – and sherds decorated with cross-hatching –, which are absent from 
Feature 8.��� The mixture in Feature 9 is to be expected with regard to the absolute dates. 

Looking at the pottery distribution in three-dimensional space (Fig. �0�), the 
differences between the pottery groups become even clearer. Early and Post-Nok pottery 
is scattered close to the surface, with no connection to the features. The Puntun Dutse 
group potsherds in Feature 8 most likely entered the pit when it was re-filled. Since 
Feature 8 contains two nearly complete bowls (Plate 9.9; Plate �3.�) and some larger vessel 
units in very good state of preservation, it is suggested that the pit was re-filled soon 
after use for some unknown reason. The pottery distribution in Feature 9 confirms the 
suggestion by Schmidt (20�4) that only the lower part of the feature is undisturbed, while 
the upper was mixed with younger material. While the upper part contains Ifana and 
Pangwari material, the lower part contains only Ifana material and sherds decorated with 
cross-hatching. This distribution shows that the fine cross-hatching pattern (also found 
on one of the three complete vessels at Ido) was more prominent in the Ifana pottery 
group phase. 

The distribution of pottery groups in PGW_D demonstrates clearly that a) there are 
different occupation episodes present at the site, b) the Middle Nok features were dug into 
an earlier Puntun Dutse horizon, and c) the later Common Era episode shows no connection 
to the Nok occupation. The visible separation of Ifana and Pangwari pottery groups in 
Features 8 and 9 suggests that they were either made at different times or had different 
functions. Because of the overlapping 2-sigma age ranges between the radiocarbon dates 
of the features (and between the pottery groups; Fig. �0�) it is impossible to determine a 
difference in time. The difference in pottery styles and also in the presence of terracotta 
fragments and charcoal within the pits, however, is clearly recognisable. The good state 
of preservation suggests a fast refilling of the pits. The spatial analysis of the features at 
PGW and their temporal relation is continued beyond the scope of this study.

7.6.4  Summary

The three samples of sites with complex occupation histories have demonstrated the 
potential of spatial find distribution analysis, not only with regard to the distribution of 
pottery groups within a site, but also with regard to the connection between pottery and 

��� Cross-hatching decorations (MG�04x) were plotted as a separate category in order to see the distribution 
in the features and to possibly find a connection to a specific pottery group, which in this case would be 
the connection to Ifana group pottery.
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other find categories, such as terracotta fragments, and absolute dates. The classification 
into pottery groups can assist in interpreting the settlement and occupation dynamics at 
Nok sites and their activity zones. 

Vessel units can be precisely allocated to features, and the distribution of potsherds 
recorded by separate find numbers but belonging to the same vessel unit can give 
information on contemporaneity of depositional events. Pottery can – by its state of 
preservation – also provide information on the duration a pit feature was in use. The 
better the vessels are preserved, the faster the pit was re-filled. Heavily eroded sherds are 
usually not found in features, but are scattered outside of features. Complete vessels are 
found mainly in features, as identified during excavation. 

With the definition of three Nok phases and of various pottery groups which – at least 
to a certain extent – developed over time, this study has contributed new information to 
the possibilities of spatial find analysis, and thus a better and more detailed understanding 
of Nok sites. This analysis with respect to pottery will be continued for the other sites for 
which spatial data are available.

Figure �0�. Three-dimensional find distribution of pottery groups and dated archaeobotanical (AB) samples 
at PGW_D. The display is not to scale and the height is exaggerated to increase visibility of details.
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8  A Chronology of the Nok Culture

The Nok Culture spans a period from the middle of the second millennium BCE to the 
last centuries BCE – separated into three phases defined on the basis of the development 
recognisable in the absolute dates: the Early Nok phase (ca. �500-900 BCE), the Middle 
Nok phase (ca. 900-400 BCE), and the Late Nok phase (ca. 400-� BCE). Sites dating to the 
Common Era – based on a clear break in pottery tradition and the absence of Nok terracotta 
figures – no longer belong to the Nok Culture period. The transitional period between the 
last centuries BCE and the first centuries CE thus marks the end of the Nok Culture and 
its elaborate terracotta tradition. 

The definition of seven Nok and two Common Era pottery groups makes it possible 
to establish a more detailed pottery sequence in the development of the Nok Culture 
(Chapter 7.5). Pottery provides a link between the earliest sites of the second millennium 
BCE, which do not contain terracotta figures yet, and the central phase of the Nok Culture 
in the first millennium BCE. Four pottery groups subdivide the period between the 8th 
and 5th century BCE, in which a calibration curve plateau prevents precise conversion of 
radiocarbon dates – and in which evidence of ironworking appears at Nok sites. Apparent 
differences in vessel decoration which coincide with the presence or absence of iron objects 
and slags at excavated sites may provide a more precise dating of the beginnings of iron 
metallurgy. Differences in pottery style also separate Nok Culture pottery from Common 
Era pottery, setting the end of the Nok Culture around the turn of the Common Era.

This chapter summarises the evidence presented in this study and suggests that the 
Nok Culture appeared as a long-lasting phenomenon from the middle of the second 
millennium BCE onward, which began a unique sculptural tradition (the earliest in sub-
Saharan Africa) in the early first millennium BCE (Fig. �02). It introduced ironworking 
somewhat later, without causing a dramatic change in society (as witnessed in material 
culture or site use). Whether climatic conditions participated in the gradual disappearance 
of the Nok Culture during the last centuries BCE cannot yet be established with certainty. 
Overall, the Nok Culture gives the impression of a conservative society, with a continuity 
in settlement patterns (as evidenced by the use of the same sites), subsistence modes, 
terracotta style, and pottery decoration – at least during the Middle and Late Nok phases 
spanning most of the first millennium BCE (Männel & Breunig 20�4; Höhn & Neumann 
20�6).

Early Nok Phase

At some point near the middle of the second millennium BCE, sites containing pottery, 
stone artefacts, and pearl millet (attested by archaeobotanical sampling) appeared. Most 
likely, farming people migrated into this region from the north, since they were acquainted 
with pearl millet, a crop native to the Sahel zone (Höhn & Neumann 20�6).��2 For ca. 500 
years, these people produced vessels of similar form and decoration in a wider area, as 
attested by finds of pottery of the same kind in all of the key study area and further to the 

��2 No information is available about the keeping of livestock, since bones do not preserve in the acidic 
tropical soil.
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Figure �02. Chronological model of the Nok Culture, presenting the absolute chronological phases, the 
appearance of terracotta sculptures and iron metallurgy, and the pottery groups. Transitions between pottery 
groups are fluent; some overlap. The greyscale photos show some typical pottery group decorations. 

north (Ankoro site). It is suggested that the sites of the second millennium BCE represent 
the early phase of the Nok Culture in which terracotta figures were not yet present (Early 
Nok). 

Absolute dates alone cannot link these early sites to the Nok Culture. So far, Nok 
Culture terracotta figures have been used to classify sites as Nok sites, but these do 
not appear in the context of excavations dated to the second millennium BCE. Other 
archaeological evidence is needed, and the ubiquitous pottery provides that evidence. 
The pottery assemblages at the sites of the second millennium BCE are grouped together 
in the Puntun Dutse pottery group, for which the duration has been set between the �5th 
and ��th century BCE – extending into the �0th century BCE, when taking the 2-sigma age 
ranges of the calibrated radiocarbon dates into account (Fig. 7.�). Some decorations typical 
of the Puntun Dutse pottery group do not continue into the first millennium BCE, others 
such as comb and rocker comb impressions and cross-hatching do (Fig. 90, Fig. 92). These 
decorations change with respect to the position on the vessel; they move from the neck of 
the vessel to the shoulder or body. Their style changes as well; especially in the Middle 
Nok phase they are applied as banded motifs delimited by horizontal lines. Not only 
decoration and form elements connect the pottery of the second and first millennium BCE 
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with one another: the chemical composition of the clay paste used in pottery manufacture 
does the same. While a significant difference is discernible between Nok and Common 
Era pottery, no such difference is found in the composition of the clay used in first and 
second millennium BCE pottery, indicating a continuous use of the same clay sources 
(pers. comm. C. Beck, 20 March 20�4). 

Another strong argument for a link between the second and first millennium BCE sites 
is the presence of occupation activities dating into the first millennium BCE at all sites 
with pottery belonging to the Puntun Dutse group (Fig. �03). Terracotta figures and their 
fragments are not found in the context of excavations dated to the second millennium BCE, 
but they are often found in the vicinity (left over from looting) or in nearby excavation units 
dated to the first millennium BCE. Also, many later pottery assemblages contain several 
Puntun Dutse group potsherds, pointing to repeating occupation at the same locations 
(see Appendix � for a list of all sites excavated and the pottery groups present). Surface 
finds of Puntun Dutse pottery show that the number of sites which existed in the second 
millennium BCE is likely larger than the few sites excavated. In part, this is certainly due 
to purely practical concerns: finding sites in the savanna woodland is only possible with 
the assistance of local informants, who either find Nok terracotta figures accidentally 
during farming (and report their finds to the Frankfurt project) or had been involved 
in looting activities (Breunig 20�4b: �07-��9; Rupp 20�4b: �39). Therefore, sites without 
Nok terracotta finds would most likely not be shown to the Frankfurt project, since they 

Figure �03. Nok sites in and near the key study area (white box) at which different pottery groups are present, 
based on excavation and survey information available.
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would not have been recognised by locals. As mentioned, all excavated Puntun Dutse 
group sites had Nok terracotta fragments present in the vicinity, which was probably the 
reason that the Frankfurt project became aware of them.

The evidence of settlement activities in the latter half of the second millennium BCE 
and their link to the Nok Culture allow a re-evaluation of a radiocarbon date from the 
excavation at Samun Dukiya (3470±��5 bp; A. Fagg �972a).��3 At that time dismissed as 
too early for the Nok Culture, but nevertheless indicating human occupation and the 
beginning of aggradation (A. Fagg �972a: 77), it may now be evidence of the presence of 
the Early Nok phase in the Nok Valley. The same is true for a radiocarbon date from Nok 
(2875±70 bp; Barendsen et al. �957: 9�6) that was partly dismissed by Fagg as too early 
(Fagg �962: 445). Calibrated, it spans a period between the �3th and 9th century BCE – now 
in accordance with the chronology established.

Middle Nok Phase

In the first centuries of the first millennium BCE, changes become apparent within the key 
study area: the number of sites increases significantly between ca. 900 and 800 BCE (as 
witnessed by the summed probability density of radiocarbon dates; see Fig. 8); from the �0th 
century BCE onwards (based on 2-sigma calibrated radiocarbon dates) terracotta figures 
are found in clear excavation contexts; and the banded pottery decorations delimited by 
horizontal lines, which characterise Nok pottery until the last centuries BCE, appear in 
large numbers. The early first millennium BCE obviously marks the beginning of the 
Nok terracotta tradition; several terracotta depositions (e.g. at Ifana, Pangwari) dated to 
the 9th century BCE prove that the terracotta tradition was well established by that time. 
Sites used in the second millennium BCE continue to be used in the first millennium 
BCE, as evidenced by mixed pottery assemblages (Fig. �03). Obviously, people returned 
to the same places – a continuous occupation, however, cannot at this point be proven 
archaeologically. In the early first millennium BCE, thus, the central phase of the Nok 
Culture begins (Middle Nok). Somewhat later, closer to the middle of the first millennium 
BCE (possibly slightly earlier considering the age ranges of the radiocarbon dates), 
evidence of ironworking appears frequently. Several iron-reduction furnaces have been 
excavated that date to this period (see Chapter 6.2.2 for a discussion of absolute dates 
concerning furnaces). While slag is found quite often, iron objects are only rarely present 
in the excavations. Whether the rarity is a problem of preservation in the tropic acidic soil 
or whether they were rare, highly valued items, cannot be determined. In addition, due 
to a lack of secure context with other Nok material, their association to the Nok period is 
not beyond doubt. Often, Common Era material is also present at Nok sites and the iron 
objects, thus, could be associated with it just as well.

The first millennium BCE Nok pottery shows – in contrast to the uniformity of the 
pottery in the second millennium BCE – a greater variety. Several pottery groups are 
defined based on evidence in the key study area: Ido, Ifana, Pangwari, Tsaunim Gurara, 
and Pandauke. They are not always clearly separable and may overlap, but differences 
are apparent which justify the definition of distinct pottery groups. Taking absolute 

��3 With an age between 2�30 and �506 BCE (OxCal4.2, IntCal�3, 95.4% probability) it falls within the age 
range of the oldest radiocarbon dates obtained by the Frankfurt project.
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dates into account, these groups can be arranged, to a certain degree, in a chronological 
sequence (Fig. �02). As will be discussed below, it is suggested that the Ungwar Kura group 
represents a late and possibly regional event in Nok Culture pottery development. 

The few sites featuring Ido group pottery date between the �0th and 9th century BCE. 
They are the closest in date to the Early Nok sites and show a number of similarities in 
pottery decorations and vessel forms. Only few fragments of terracotta figures were found 
at Ido group sites; they do not resemble the elaborate figures found at later sites. Since 
all sites have inventories mixed with younger and/or older material, a clear connection 
between the terracotta fragments and the Ido group pottery is difficult to establish. 

The Ifana group dates between ca. 900 and 770 BCE at the most. At PGW, several 
radiocarbon dates narrow the period down to ca. 50 years, between 820 and 770 BCE 
(Schmidt 20�4). Like the Ido group, the Ifana group encompasses only few sites (DAG, 
ID, IFA, PGW, TAL), all of which feature typical Nok terracotta figures in deposition 
situations (Fig. �04).��4 It is almost certainly in the Ifana group, then, that the elaborate 

Figure �04. Terracotta depositions at sites of the Ifana pottery group: Pangwari_E, Feature �0 (top left), Taka 
Lafiya (top right; see also Plate �.3), Ifana_� (bottom left), and Daji Gwana (bottom right). The terracotta figure 
from Daji Gwana had its base pot placed behind the shoulder.

��4 As discussed in Chapter 7.6, the association of the DAG terracotta and the Ifana pottery group must be 
considered tentative for the time being.
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terracotta figures of the Nok Culture appear. From then on, terracotta fragments or larger 
parts appear at almost all excavated sites. This timeframe corresponds to the observations 
made by C. Boullier, who suggested that the Nok Culture – as defined by its terracotta 
art – began in the 9th century BCE (Boullier et al. 2002/2003: 27).��5 The origins of the 
terracotta sculptures remain unknown as long as no older sites containing terracotta 
figures are found which could explain the development. Establishing a continuity 
between the Early and Middle Nok phase, however, it may be hypothesised that it is the 
Early Nok phase in which the terracotta tradition evolved – maybe in the form of wood 
carving, as suggested by Fagg based on the evidence of small stone axes in Nok deposits 
and on several technical traits in the sculpturing of figures which are reminiscent of wood 
carving (Fagg �962: 445-446).

The site of Pangwari provides an example for terracotta deposition as well as later 
activities: between the late 9th and early 8th century BCE, pit features were laid out in 
several spots of the excavated area containing Ifana group pottery. In these, larger parts 
of broken terracotta figures, together with pottery, were deposited (Fig. �04, top left). The 
excellent preservation of the objects suggests that the pits were filled again shortly after 
the deposition; the filling material contains large quantities of charcoal. Slightly later in 
time, more pit features were laid out, which included Pangwari group pottery. Three 
complete vessels which are arranged in some distance to one another and possibly mark 
burial places (Fig. 7� bottom; Plate �7) are attributed to that later time.��6 The change in 
vessel decoration is clearly recognisable: the later pottery features a new decoration in 
the form of applied horizontal bands and comb impressions covering larger portions of 
the vessel body. Banded motifs, however, account for the majority of pottery decorations 
in both groups present at Pangwari (see Chapter 7.6.3 for spatial analysis of unit PGW_D 
containing two pit features with clearly separated pottery). 

The primary pottery groups attributed to the period between the 8th and 5th century 
BCE are the Pangwari and Tsaunim Gurara groups. They fall within the radiocarbon 
calibration curve plateau which extends through much of the Middle Nok phase. The 
imprecise absolute dates do not allow an exact dating of these pottery groups. It can, 
however, be observed that sites of the Pangwari group generally date into the older part 
of the calibration curve plateau, between the 8th and 6th century BCE, while Tsaunim 
Gurara group sites date between the 8th and 4th century BCE. Since typical attributes of 
the Tsaunim Gurara group continue into the subsequent Pandauke group, it is suggested 
that the Tsaunim Gurara group is – however slightly – younger than the Pangwari group. 
At some point between the 8th and 6th century BCE, pottery undergoes a change in form 
and decoration clearly visible in the inventory: carinated vessels appear and patterns 
containing wavy or arched lines now predominate (Tsaunim Gurara group). Whether 
there is a connection between the first evidence of ironworking and a change in pottery 
decoration cannot be established due to the imprecision of the radiocarbon dates in the 

��5 None of the TL dates obtained on Nok terracotta by Fagg and Jemkur (Jemkur 20�4) is older than the 8th 
century BCE, supporting the suggestion that the first terracotta figures do not begin to appear before the 
9th century BCE.

��6 It cannot be proven with certainty that these features are burials, since bones are not preserved in the 
acidic tropical soil. There are, however, features at other sites where similar vessels were found (Fig. 
7�). At two sites (ID, JR A), they are associated with stone beads arranged as if on a string; at another 
site (KU2_B), geochemical soil analysis has shown high concentrations in phosphorus and calcium as 
expected from human remains (Nagel 20�4). 
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calibration curve plateau. Mixed find materials at several of the excavated Nok sites further 
complicate the matter of dating the beginnings of ironworking: at some sites (e.g. DOG, ID, 
JR B, PGW) it is possible to link the iron objects and slag to the Common Era occupation 
episodes (based on their context with Common Era pottery and shown by spatial analysis 
of find distributions). At other sites, the iron objects and slags can be attributed to the Nok 
Culture (e.g. AK, IN); the pottery of these sites is classified as Tsaunim Gurara or Pandauke 
group pottery. No clear connection has yet been established between iron finds and sites 
exclusively featuring pottery assigned to Ido, Ifana, or Pangwari groups. Considering 
the absolute dates of the furnace sites and the pottery evidence which puts the sites 
with evidence of Nok ironworking into the younger pottery groups, it is suggested that 
ironworking in the Nok Culture started not much earlier than the 7th century BCE. 

More evidence for ironworking near the middle of the first millennium comes from the 
Taruga site, where several iron-reduction furnaces were excavated in the �960s (Tylecote 
�975). The radiocarbon dates from charcoal range from ca. the 9th century BCE to the 2nd 
century CE; most overlap around 400 BCE (Burleigh et al. �977; see Chapter 5 for a 
discussion of individual dates). 

Late Nok Phase

After ca. 400 BCE, the number of sites in the key study area decreases significantly. Only a 
few radiocarbon dates are available from the small number of sites which date exclusively 
after the end of the calibration curve plateau, i.e. from the late 5th century BCE to the 
Common Era (Fig. 7.7). Several of these sites, however, feature Nok terracotta fragments 
– making this time period the final phase of the Nok Culture (Late Nok). Since the key 
study area has been intensively surveyed, the rarity of sites is likely representative of 
the gradual disappearance of the Nok Culture, at least as evidenced from the key study 
area. From outside the key study area, a radiocarbon date is known from Samun Dukiya 
(2�60±95 bp; A. Fagg �972a: 77) ranging – calibrated – from the early 4th century BCE 
to around the turn of the Common Era. The decrease in activity – at least in terracotta 
production – is also confirmed by radiocarbon dates from charcoal found inside terracotta 
figures in European collections. None of the dates is younger than the 4th to 3rd century 
BCE (Boullier et al. 2002/2003: 27).

Most excavated sites with pottery material do not date exclusively after 400 BCE; 
instead, their calibrated age ranges begin as early as the 6th century BCE. The Pandauke 
group concludes the presence of Nok sites in the key study area, with a suggested dating 
between the 6th and �st century BCE – though no evidence in form of pottery has been 
found that dates younger than the 3rd century BCE. Its decoration and vessel forms are 
similar to the Tsaunim Gurara group but some new styles are added, making a beginning 
towards the end of the calibration curve plateau likely. Only three radiocarbon dates lie – 
with their full time range – between the beginning of the 2nd and the end of the �st century 
BCE. Both sites with such dates (DOG, PGW) also have older occupation episodes. Some 
form of occupation activity is possible, but not supported by archaeological evidence so 
far. Recognisable traces of occupation in the key study area thus appear to end around 
ca. 200 BCE. 
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Ungwar Kura – Regional Variant or Late Nok?

The pottery assemblage of the site of Ungwar Kura – ca. 50 km to the south-east of the 
key study area (Fig. 9, 2007/�) – is so different from the key study area pottery examined 
that it has been defined as a separate group (Ungwar Kura group, see Chapter 7.5.2 for a 
detailed discussion). Radiocarbon dates range from the late 9th to the early 2nd century BCE, 
with two dates younger than the calibration curve plateau between the late 6th and early 
2nd century BCE. Some of the banded pottery decorations at Ungwar Kura are comparable 
to pottery groups in the key study area (from Ifana group to Pandauke group), suggesting 
occupation activities – continuity cannot be archaeologically confirmed so far – through 
most of the first millennium BCE; earlier traces comparable to the Puntun Dutse or Ido 
pottery groups were not found. It is the other part of the pottery assemblage, however, 
with its large variety in new decorations and forms, which allows the suggestion that 
Ungwar Kura pottery constitutes a late development in Nok Culture pottery. It almost 
seems like an explosion of designs and styles which dissolve the banded decorations 
otherwise so typical of Nok pottery. The pottery graters known from Taruga (Fagg �968) 
are one example of the complex decorations present at Ungwar Kura (Plate 2.3-2.5; Plate 
�6). These pottery graters support the hypothesis that Ungwar Kura may represent not a 
regional variant – as the differences to key study area material would suggest – but a late 
Nok pottery development, since the occupation at Taruga, some 70 km apart from Ungwar 
Kura (Fig. �), also appears to have occurred in the latter half of the first millennium BCE.

Common Era

The earliest sites of the Common Era found in the key study area date as early as the 2nd 
century CE (Fig. 7.8). Neither Nok terracotta figures nor Nok pottery are found at these 
sites – nor at any other Common Era site. The pottery assemblages now feature carved 
wooden roulette patterns almost exclusively (Janruwa pottery group), complemented by 
fibre roulettes towards the end of the first millennium CE (Gimba pottery group). This 
suggests that Common Era sites no longer belong to the Nok Culture period. They are 
referred to as Common Era or Post-Nok sites in this study.��7 

Interestingly, Common Era pottery is found at quite a number of Nok sites, proving 
that Nok sites were again occupied in some form by people several centuries or even a 
millennium later. At the Ido site, a Common Era burial (as deduced from the presence of 
bones and copper earrings) was embedded into the older Nok Culture site (see Chapter 
7.6.2 for spatial analysis). While figures made from fired clay are absent from the excavated 
sites of the first millennium CE in the key study area, terracotta figures of a different style 
begin to appear in the first centuries of the Common Era (if not slightly earlier) in the 
regions to the north and north-west of the Nok Culture distribution area, and somewhat 
later also to the south at Ife (see Chapter 2 for discussion of these terracotta traditions and 
Chapter 9 for a discussion of pottery found in neighbouring regions). Whether and how 
these terracotta figures are connected to the Nok terracotta tradition must – in the light of 

��7 As explained in Chapter 6, the term “Post-Nok” was coined to distinguish Nok Culture sites from younger 
sites in the region, which were not investigated in detail and cannot be attributed to known ceramic 
traditions.
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the current political situation in Nigeria that prevents fieldwork in the northern regions 
– remain unanswered for the time being.

Nok Culture?

In the light of the new chronology, the use of the term “Nok Culture” is worth re-
examining. In the early years of Nok research, the definition was based primarily on 
similarities between the Nok terracotta figures, since little else was known of the people 
who produced the terracotta figures and were the bearers of the Nok terracotta tradition 
(Fagg �977). Only sites containing Nok terracotta figures were assigned to the Nok Culture. 
Now, considering the new chronological results, it is suggested that, for approximately 
500 years, an early phase of the Nok Culture existed which did not – at least as far as is 
known from excavations – produce the same elaborate terracotta figures which emerged 
some hundred years later. Yet, some continuity in settlement pattern, subsistence mode, 
and pottery suggests that it was the same people who began to produce the terracotta 
figures in the early first centuries BCE and introduced ironworking somewhat later. Based 
on the research of the Frankfurt project, then, the term “Nok Culture” is probably more 
justified than ever before, even if archaeologists today would require more comprehensive 
archaeological evidence, especially with regard to settlement forms, subsistence modes, or 
social organisation, to designate the Nok phenomenon with its unique terracotta tradition 
“a culture”. Lacking a more adequate term for the time being, this study has continued to 
employ the term “Nok Culture“.
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9  Comparison with other Sites in Nigeria and West Africa 

Despite the prominence of the Nok Culture’s elaborate terracotta figures – the earliest 
of their kind in sub-Saharan Africa – that stand out as a unique phenomenon in the first 
millennium BCE in West Africa, its pottery has so far been largely unknown. This study 
has changed the situation: for the first time a comprehensive description of Nok Culture 
pottery has been presented and a chronology based on absolute dates and stylistic pottery 
groups has been established (Chapter 8). Although Nok pottery shows changes over time, 
it remains – at least during the Middle Nok phase (ca. 900-400 BCE) – relatively constant 
in decoration and form. How does Nok pottery, then, compare to other pottery-bearing 
sites in Nigeria and West Africa? Do similarities exist that allow putting Nok pottery in 
a wider regional context and maybe allow finding an explanation as to where the people 
who formed the Nok Culture came from? The Nok terracotta figures could be most closely 
compared to that of the neighbouring northwestern region of Nigeria, where terracotta 
finds possibly date as early as the last centuries BCE (Chapter 3). As regards Nok pottery, 
the view may be extended into other regions of Nigeria (Fig. �05) and West Africa (Fig. 
�06). Only a brief comparison is given here; while a comprehensive catalogue of West 

Figure �05. Map of Nigeria showing archaeological sites mentioned in the text and the Nok Culture 
distribution area.



Potsherds in Time

202

African pottery traditions remains a valuable target for future research, it is beyond the 
scope of this study. 

The comparison has shown that in other West African pottery inventories cord 
implements are commonly used for impressed or rouletted decorations from the third 
millennium BCE onwards. Cord implements have not been identified with any accuracy 
in Nok pottery. While there is no evidence for rouletted decorations so far, the possibility 
of impressed cord decorations will be discussed at the end of this chapter. 

9.1  Jos Plateau

Rop Rock Shelter

The ceramic LSA horizon at Rop rock shelter, containing a skeleton, flaked quartz, 
and comb-impressed pottery, dates to the first millennium BCE (David �993: �50).��8 
Comb-impressed pottery may relate to Nok pottery, but a secure connection cannot be 
established.

Rop rock shelter is located on the Bauchi Plateau, ca. 50 km south of Jos, not far east 
from the Nok Culture distribution area. It is one of the few Nigerian sites with Stone 
Age and Iron Age horizons. David’s �976 excavation sought to clarify open questions��9 
from the earlier excavations by B. Fagg in �944 (Fagg �972) and by E. Eyo and R. Soper 
in �964 (Eyo �965) and to identify the cultural phases present at the site (David �993). 
David established an amended stratigraphy that contained – from top to bottom – a Late 
Iron Age horizon, a ceramic LSA horizon, and an aceramic LSA layer (with a microlithic 
inventory). Intrusive Iron Age material was noticed in the ceramic LSA layer. One 
radiocarbon sample dated the skeleton to the ceramic LSA; the other three dates put the 
Late Iron Age occupation into the last 500 years before present, confirmed by the smoking 
pipe fragments (David �993: �47-�5�). The pottery from the �944 and �964 excavations – a 
collection of pots and bowls – was examined by A. Fagg (�972b). The majority of the pots 
had been decorated using fibre roulettes, while the bowls’ decorations had been made 
using carved wooden roulettes (chevron patterns) and incision patterns; in addition, 
some vessels featured rim top grooves. The fibre roulette pottery was stratigraphically 
higher than the carved roulette pottery. Most vessels had round bases; only one fragment 
was different (A. Fagg �972b: 29, 36, Fig. �5), resembling base form B� in this study – a 
pedestal base (Appendix �3). 

The findings are in line with the results of this study: carved roulettes occur earlier 
than fibre roulettes in the key study area as well. The suggested dating into the last 500 
years before present is similar to the dating of comparable inventories with fibre and 
carved roulettes in the key study area. 

��8 The radiocarbon date from bone is 2430±�40 BP (GU-�233), converting into 840-�97 BCE (OxCal4.2, 
IntCal�3, 95.4% probability).

��9 Open questions included the association of a skeleton found by Fagg with a layer containing quartz 
concentrations attributed to the Later Stone Age (LSA), then dated to �975±�20 BP (I-460, bone) and 
deemed too young for a LSA lithic inventory. The date was ultimately dismissed as erroneous (David 
�993: �46, �5�).
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Dutsen Kongba

Various radiocarbon dates place the occupation at Dutsen Kongba, an outcrop on the 
Jos Plateau (ca. �� km west of Jos), between the late sixth millennium BC (4905±�70 BC, 
I-7372) and the �5th to �8th century AD.�20 Excavated in �973, Dutsen Kongba contains 
LSA microlithic material as well as Iron Age material (York �974, �978). One potsherd 
is described as decorated with “two parallel incised horizontal lines above (or below) a 
band of diagonal incised strokes” and several other sherds as decorated with impressions 
from square-toothed comb (York �978: �50, �54). The correlation of dates and layers at 
Dutsen Kongba remains unclear and especially a date in the middle of the 9th century 
BC (855±�20 BC, I-7365) may be erroneous (York �978: �60), though this date and the 
description of the potsherd with a typical Ifana pottery group motif (MG�03, Appendix 
9) would correspond to the Nok pottery chronology.�2� The layer containing the comb-
impressed potsherds is intermixed with younger material, dating between �450±��0 AD 
and younger than �745 AD (York �974: �8; York �978: �54; Calvocoressi & David �979: 6). 
A difference is noticed between the comb-impressed pottery and younger pottery found 
further up in the stratigraphy (York �974: �8). The earliest pottery at Dutsen Kongba, 
decorated with triangular impressions, is dated into the middle of the fourth millennium 
BC – much earlier than the earliest pottery found in the key study area. 

Overall, however, an evaluation of the pottery material at Dutsen Kongba is impossible, 
due to the unclear correlation between pottery and radiocarbon dates and due to a lack in 
description. Dutsen Kongba nevertheless demonstrates a contemporaneous, if not earlier 
presence of pottery in the eastern vicinity of the Nok Culture distribution area.

9.2  Northwestern Nigeria

Kainji Dam

Before the flooding of the Kainji reservoir on the Niger River in northwestern Nigeria 
(Fig. �05), rescue excavations were carried out. In their course, terracotta figures, pottery, 
and other find material were recovered, dated by radiocarbon measurements into the 
first millennium CE – only one date fell into the late first millennium BCE (Chapter 3.�). 
The pottery described is different from Nok pottery, resembling more the pottery found 
at Common Era sites in the key study area, but information is too sparse and no images 
are available to make a meaningful comparison. Most marked is the difference in the 
presence of painting at Kainji Dam, which is not found in the key study area at all. In 
addition, the first evidence of fibre rouletting in the key study area dates towards the end 
of the first millennium CE.

On the eastern river bank, five sites were test excavated in �968, of which the Baha 
Mound site (HK:68:4) was the largest (Hartle �970). Five radiocarbon dates were obtained, 

�20 Quoted are the published dates, which are not yet calibrated. For a list of all dates, seeQuoted are the published dates, which are not yet calibrated. For a list of all dates, see Calvocoressi & 
David (�979: 26).

�2� Using �950 as base year, the 9th-century BC date is re-converted to a radiocarbon date of 2805±�20 BP, 
which then can be calibrated to �375-786 BCE (OxCal4.2, IntCal�3, 95.4% probability).
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four of which (from depths of �00-360 cm) yielded dates between 740 and 9�0 AD; the 
sample from the deepest layer (460-480 cm) gave a date of 2�40±��0 BP (�90±��0 BC, N-
824) (Hartle �972: �2�).�22 A large quantity of pottery was recovered; the most common 
vessel base was a pedestal base (Hartle �970: �5). The pottery decoration consists mostly 
of fibre rouletting, but incisions, punctuations, hatching, and even some painting were 
found as well (Hartle �970: �6). Most pottery is similar to what is found today in the area, 
only the pottery from the Yelwa Mound site (HK:68:2) is distinctive. It features red paint; 
its primary characteristic is a light, reddish-brown colour and coarse granite temper. 
Some similarities exist with the lower levels at Baha Mound (Hartle �970: �7), which 
would make such pottery contemporaneous with the Late Nok phase. 

Two years earlier, in �966, an excavation had been carried out at the site RS63/32 on 
the west bank of the Niger River (Priddy �970), about a mile from the Baha Mound site. 
�4C dates range from �00 to 700 AD (Priddy �970: 3�-32).�23 The pottery features painting, 
rocker roulette, applied cordon, and – later on – cord roulette (Priddy �970: 22). 

More excavations were carried out further downriver in �968 (Breternitz �968). The 
majority of pottery was decorated by “red slipping, rouletting, incising, and punctuating” 
(Breternitz �968: 38). With a few exceptions, the ceramics resemble the modern pottery in 
the nearby villages. Since other finds include tobacco pipes, spindle whorls, glass beads, 
and bronze artefacts (Breternitz �968: 39-40), a historic dating can be suggested.

Zaria

Surveys by Leggett (�969) outside of Zaria, which lies some 200 km north of Nok village 
and 300 km east of Kainji Dam (Fig. �05), revealed potsherds at numerous hill and 
inselberg sites, some containing pottery, stone tools and/or terracotta figure fragments. 
No radiocarbon dates were obtained due to a lack of organic material. However, the 
terracotta figures resemble those from Kainji Dam much more closely than they resemble 
Nok figures (Norris & Perry �972: �05); thus a dating into the first millennium CE can be 
suggested. While some potsherds have rouletted or impressed decorations, one sherd hasWhile some potsherds have rouletted or impressed decorations, one sherd has 
a decoration consisting of incised lines and oblique hatching (a pattern possibly similar to 
Ifana group pottery (MG�03, Appendix 9)). Leggett divides the pottery into two different 
wares, one consisting of thick sherds of coarse clay, the other thinner, light grey in colour, 
and containing finer temper material (Leggett �969: 29). Without further information and 
absolute dates, it is not possible to say whether this one sherd may be an indication of a 
Nok Culture presence in this area.

�22 Calibrated, the four dates from �00-360 cm depth fall between the 7th and �3th century CE; the oldest 
radiocarbon date converts to 403 BCE-72 CE (OxCal4.2, IntCal�3, 95.4% probability).

�23 Modern calibration (OxCal4.2, IntCal�3, 95.4% probability) converts the original radiocarbon dates to 
��� BCE-422 CE (N-36�), 30-54� CE (N-364), 259-769 CE (N-362), and 6�0-992 CE (N-363). The first three 
dates are consistent with the stratigraphy from lowest to highest trench; the last comes from a sample 
with unclear context (Priddy �970: 32). 
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Katsina-Sokoto Region

In 2006, the Nigerian National Commission for Museums and Monuments and the 
Frankfurt project conducted a test excavation at Tsaunim Lamba, ca. 50 km north-west of 
Zaria. Four units (36 m2 total) revealed terracotta fragments, pottery, stone tools, charcoal, 
as well as iron slag and iron objects.�24 A radiocarbon date on charcoal from the terracotta 
context at a depth of 70 cm (�555±38 BP, UtC�4862) puts the site in the middle of the first 
millennium CE, and thus in the period of the terracotta finds from Kainji Dam.�25 The 
few decorated potsherds feature fibre roulettes, sometimes in combination with incised 
arched lines and delimiting horizontal lines, matching the description by Hartle (�970) 
for pottery from the Baha Mound site. There are no similarities to Nok pottery, which is 
confirmed by two thin sections (terracotta and pottery) showing temper material consisting 
only of quartz (pers. comm. C. Beck, 30 July 20�2). Apart from this excavation and a test 
excavation at Tsunkwui (Hambolu 2005), almost no other archaeological research has 
been carried out in this region to the north of Zaria and Yelwa (Aliyu 20�4; Usman 20�4). 
The few extant publications do not contain detailed information on the pottery, so that no 
comparison can be made.�26

9.3  Southern Nigeria

The earliest central Nigerian pottery was found in Dutsen Kongba, dated to the fourth 
millennium BC (without calibration; Calvocoressi & David �979: 6). While no sites as 
old have been found in the project’s key study area, some examples exist in southern 
Nigeria (Fig. �05). The context of radiocarbon dates and pottery seems firmly established 
in some cases only, but it is clear that pottery occurs in southern Nigeria long before 
the Nok Culture period. No detailed information on the pottery is available, and thus a 
comparison is not possible.

At the rock shelter of Iwo Eleru near Akure in the south-west, pottery occurs in 
combination with ground stone axes in the upper excavation levels, for which radiocarbon 
dates between the fourth millennium BC and the middle of the second millennium 
BC have been obtained (Shaw �968: 459).�27 Another example is the Ukpa rock shelter 
at Afikpo in the Cross River region in southeastern Nigeria. The earliest date there is 
4885±�40 BP, converted to 2935±�40 BC without calibration (Shaw �968: 459).�28 Pottery 
was thought to occur throughout the stratigraphy (Hartle �968: �6), the youngest dates 

�24 Information is taken from the Frankfurt project’s field notes.
�25 This date contradicts a date from the site of Tsunkwui excavated in 2000 by the National Commission 

for Museums and Monuments in Nigeria (Hambolu 2005). A charcoal sample gave a date of 3337±37 BP 
(UtC �3298), too early for the terracotta head recovered that resembles the Kainji Dam figures. 

�26 A survey by local project members in 20�6 in the Funtua region north-west of Zaria has revealed a 
similar spectrum of finds, i.e. terracotta fragments, pottery, bones and iron objects, mostly in the form of 
open (arm?) rings. These finds have no resemblance to Nok Culture material. A dating into the Common 
Era is suggested. 

�27 Calibrated, the radiocarbon results of 5570±60 BP and 3465±65 BP would date into the mid-fifth millennium 
BCE and into the first half of the second millennium BCE (OxCal4.2, IntCal�3, 95.4% probability), thus 
older than the dates published by Shaw (�968: 459).

�28 Calibrated, the radiocarbon date is converted to 3966-3370 BCE (OxCal4.2, IntCal�3, 95.4% probability),Calibrated, the radiocarbon date is converted to 3966-3370 BCE (OxCal4.2, IntCal�3, 95.4% probability),OxCal4.2, IntCal�3, 95.4% probability),95.4% probability), 
almost a millennium older than previously published.
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of which are around the turn of the Common Era, but re-excavation did not confirm this. 
Instead, pottery was found only from the middle levels upward (Calvocoressi & David 
�979: 6), suggesting that the pottery at Ukpa rock shelter is younger, possibly dating 
into the second and first millennium BCE. At nearby Ugwuagu rock shelter, pottery was 
dated to �280±90 BC (without calibration; Calvocoressi & David �979: 6). Excavation at 
the University Farm site in Nsukka yielded pottery (fired and unfired) up to a depth of ca. 
� metre. Two radiocarbon dates associated with the earliest pottery types were obtained: 
2555±�30 BC and �460±��5 BC (Hartle �966: �5), ranging calibrated between the fourth 
and second millennium BCE.�29 The relation of the dates and the pottery, however, remains 
unclear (Shaw �968: 460; Calvocoressi & David �979: 7). 

At the southern end of the Nok Culture distribution area (Chapter 3), in the Katsina Ala 
area, the rock shelter of Ise Dura has evidence of two occupation phases – in the earlier, 
people used ground stone tools and pottery, but no iron; in the later, iron is present. 
Uncalibrated radiocarbon dates fall between the 4th century BC and the 2nd century AD 
(Calvocoressi & David �979: ��). 

Ife

An extensive pottery analysis of the sites of Woye Asiri Family Land and Obalara’s Land 
was published by Garlake (�974, �977). The suggested similarities between Ife and 
Nok terracotta sculpture (Willet �967a, �967b; see also Chapter 3) and Ife pottery with 
zoomorph applications (Garlake �974: �23) that stands in the tradition of similar pots 
in the Nok Culture (Plate �) justify a comparison of the pottery, which will – within the 
scope of this study – be limited to decoration. Garlake (�977: 74) records decorations that 
include carved wooden roulettes (including a “ladder pattern”; Garlake �977: Fig. �4), 
fibre roulettes, incisions, and impressions, as well as handles and lugs. The ladder pattern, 
often separated by lines, is the most common carved roulette. Carved roulettes appear in 
the earlier deposits and were “largely or entirely superseded by cord-impressed decoration. It 
seems that rouletting became obsolete at about the time the (…) pavements were laid, and further 
that the change was so rapid that one can distinguish between assemblages separated in age by 
only a few years” (Garlake �977: 85). Radiocarbon dates suggest that the occupation began 
in the �2th century AD�30 and ended in the �5th century AD�3�, with the pavement horizon 
dated to the �3th and �4th century AD (Garlake �977: 72).�32 Pottery forms include pots with 
markedly everted rims and lips with a groove (Garlake �977: 80, Fig. ��.�), confirming 
that such rims and grooved lips are indeed a continuous attribute of pottery in Nigeria 
and beyond (see e.g. David & Vidal �977: 33, 38) and are not limited to the Nok Culture. 

�29 These dates are also cited in Shaw (�968: 460), but there seems to be an error between the BP and BC 
age of �460±��5 BC, which Shaw cites as 24�0±��5 BP. The date given by±��5 BC, which Shaw cites as 24�0±��5 BP. The date given by. The date given by Hartle (�966: �5) corresponds 
to a radiocarbon date of 34�0±��5 BP (using �950 as base year). Calibrated, the radiocarbon dates ofthe radiocarbon dates of 
4505±�30 BP and 34�0±��5 BP are converted to 3625-2897 BCE and 20�8-�450 BCE (OxCal4.2, IntCal�3, 
95.4% probability).

�30 The radiocarbon date of 785±75 BP (��65±75 AD, N-�688) converts to �038-�380 CE (OxCal4.2, IntCal�3,The radiocarbon date of 785±75 BP (��65±75 AD, N-�688) converts to �038-�380 CE (OxCal4.2, IntCal�3, 
95.4% probability).

�3� The youngest date is given as �470±95 AD (480±95 BP, N-�390). Calibrated, the radiocarbon date convertsThe youngest date is given as �470±95 AD (480±95 BP, N-�390). Calibrated, the radiocarbon date converts 
to �295-�635 CE (OxCal4.2, IntCal�3, 95.4% probability).

�32 Using the intermediate date of �325±75 AD (625±75 BP, N-�393), the radiocarbon date is calibrated to 
�265-�430 CE (OxCal4.2, IntCal�3, 95.4% probability).OxCal4.2, IntCal�3, 95.4% probability).).
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While the pottery analysed by Garlake shows no similarities to Nok pottery, it has 
parallels with the carved-roulette decorated pottery of the Common Era sites excavated 
by the Frankfurt project. The ladder pattern is present in the key study area from 
approximately the �0th century CE onwards, still appearing in sites dated to the �5th century 
CE. Taking the calibrated dates from Ife as comparison, the timeline is very similar.

9.4  Nigerian Chad Basin

Gajiganna Culture

Wendt defined two Gajiganna phases: the older phase encompasses several centuries before 
�500 BCE and the younger phase (divided into three sub-phases) dates from �500 to 800 BCE 
(Wendt 2007: 88, 9�). The pottery of the older phase is characterised by zigzag bands made 
from a series of triangular impressions, inorganic temper (sand, grog), and cross-burnishing 
as particular surface treatment. The predominant vessel form is a restricted bowl; most 
vessels are slipped. The pottery from the younger phase can be easily distinguished from 
the older phase: it features mat impressions, new vessel forms, an increase in geometric 
band motifs, and a gradual shift to organic material as temper (Wendt 2007: 8�). Wendt’s 
motifs 3-6 are comparable to M5, M6, M7 (diagonal lines falling to the right and left, cross-
hatching) and to T32 (rocker impression spatula). In the last sub-phase 2c, grooved lips are 
observed (Wendt 2007: 82). Approximately a third of the pottery is decorated; the most 
typical ornamentation consists of horizontal bands either on the rim or shoulder/body of 
the vessel that can be accompanied by additional bands (Wendt 2007: 70-7�). Decoration 
techniques comprise impressed and incised ornaments; mat impressions appear first in the 
younger phase. Rouletting is not a characteristic of the Gajiganna pottery and only seldom 
found (Wendt 2007: 43, 75). Parallels to the pottery of the older phase exist in western 
Niger, Chad, and western Sudan, suggesting a northern origin (Wendt 2007: 88). 

While the description of decoration techniques and motifs (including the presence 
of banded motifs on rim and shoulder) corresponds to Nok pottery, other elements 
are different. Restricted bowls play only a minor role in Nok pottery; pots with everted 
rims are the most dominant form, followed by open bowls. Also, Nok pottery contains 
completely different, invariably inorganic temper material; this may, however, be due to 
the availability of material used for temper: while sand is prevalent in the Gajiganna region, 
the Nok region contains granite and quartzite as dominant material. Visual examination 
of typical Gajiganna Culture potsherds available to the author�33 further confirms the 
differences. Gajiganna pottery is better preserved, harder, and shows more traits of 
burnishing and red slip; this, however, could be the result of good preservation in a much 
drier climate. The pottery is thin-walled and decorated with very fine, elaborate comb 
impressions. Decorations are applied in bands on the rims and shoulders, but the details 
differ considerably from Nok pottery. Establishing a connection between Gajiganna and 
Nok pottery based on a limited number of unspecific similarities seems far-fetched for the 
moment, but could be investigated in more detail in a future project.

�33 Excavations in the Nigerian Chad Basin were conducted by Goethe University Frankfurt between �990 
and 2002; a small amount of pottery material is still available for comparative analysis.
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Firki Region

The firki region encompasses the clay plains south of Lake Chad. The archaeological sites 
of Daima (Connah �98�; Fig. �05), Kursakata, Mege, and Ndufu (Gronenborn �998; 
Wiesmüller 200�) are located there. Further south, in the Walasa region are the sites 
of Maibe and Malankari (Franke 2007). The firki region was long submerged by Lake 
Chad; human settlement began only around �000 BCE. The find material is classified as 
belonging to the final Later Stone Age (LSA), dated by radiocarbon measurements as 
lasting until the 8th to 5th century BCE. The transition to the Early Iron Age (EIA) thus falls 
within the calibration curve plateau and more exact dating is impossible (Wiesmüller 
200�: 40-4�). The LSA pottery is characterised by incised and impressed decorations, 
applied mostly in horizontal bands; mat impressions and cord-wrapped stick rouletting 
are also present, growing more dominant towards the end of the LSA period. The most 
common vessel form is the restricted bowl (Wiesmüller 200�: �59-�6�). Mat and roulette 
impressions are the characteristic decoration attributes of the EIA; comb or rocker comb 
impressions are still present. The dominant vessel forms are pots with everted rims 
and open bowls (Wiesmüller 200�: �62-�63). Only in the Late Iron Age (LIA), lasting 
from ca. 500 to �600 CE, is carved roulette decoration added to the decoration spectrum 
(Wiesmüller 200�: �63). 

In comparing the images in Wiesmüller’s volume III (200�) to Nok pottery, the 
former’s much better preservation is striking, most likely caused by the drier climate. 
While there are similarities in the comb-impressed and incised geometrical motifs, the 
most significant difference is the presence of mat and fibre roulette impressions and the 
restricted bowl form. Also, while carved roulettes appear earlier than fibre roulettes in the 
project’s key study area and beyond (see above), the fibre roulettes are much earlier than 
carved roulette in firki pottery. For the time being, there are no compelling reasons to see 
a connection between the pottery of the firki region and Nok pottery.

9.5  Sites in West Africa

The oldest African pottery comes from West Africa, specifically from the site of Ravin de 
la Mouche at Ounjougou in Mali, and dates earlier than 9400 BCE – thus earlier than the 
pottery found in the central and eastern Sahara and in the Nile Valley (Huysecom et al. 
2009: 906, 9��-9�2). 

In contrast to the Frankfurt project’s key study area, where the oldest sites containing 
pottery date to the middle of the second millennium BCE and no earlier sites have been 
found so far, pottery appears much earlier in other parts of West Africa. For the question 
about the origins of the Nok Culture, a comprehensive comparison with West African 
sites dating earlier than or contemporaneous with the Nok Culture would be valuable and 
is planned for future research. To get a first impression on similarities and differences, 
selected sites are discussed here (Fig. �06). 
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Mauritania, Tichitt Region

Finds of early pottery in Mauritania have been published by Munson (�97�) and MacDonald 
et al. (2009), among others. In the Tichitt region, the earliest pottery (Pre-Tichitt, ca. 2300-
�800 BCE) features rocker or linear impressions, either by comb implements or cord-wrapped 
elements, as well as dragged comb decorations and cord-wrapped roulettes (MacDonald 
et al. 2009: �0). The drawings of Pre-Tichitt pottery from Bou Bteiah II (MacDonald et al. 
2009: �3, Fig. 3), however, hardly allow to discern the differences between rouletted and 
impressed cord-wrapped stick and stamped comb – all impressions appear to be rounded. 
Only one sherd decorated with dragged wavy comb and impressed cord-wrapped stick 
(MacDonald et al. 2009: �3, Fig. 3.8) may be similar to some of the earliest sherds from the 
Early Nok phase found in Ankoro and Puntun Dutse, except for the fact that impressions 
of cord-wrapped stick cannot be identified in Nok pottery with certainty (see discussion 
at the end of this chapter) and that the use of comb implements is more common in Nok 
pottery. Another difference concerns the traces of organic temper in Pre-Tichitt pottery. 
In the Early Tichitt phase (ca. �900-�600 BCE) twisted cord roulettes appear and dominate 
the pottery inventories; impressed and rouletted cord-wrapped elements are still present. 
Temper material throughout the Tichitt Tradition is mostly chaff; the main vessel form are 
simple rimmed, slightly closed vessels (MacDonald 20��: 54). During the Classic Tichitt 
phase (ca. �600-�000 BCE) vessel forms are much more diverse, with new everted rim types. 
Cord-wrapped elements begin to be used as roulettes, applied mostly in a vertical manner 

Figure �06. Map of West Africa showing the archaeological complexes mentioned in the text.
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on everted rimmed vessels. In addition, dragged stylus or grass produce arched patterns 
or wavy lines; applications include “coin-sized nubbins” (MacDonald 20��: 56). The Late 
Tichitt phase (ca. �000-400 BCE) features pottery similar to Classic Tichitt assemblages, 
but new decorations appear as well, e.g. dragged comb motifs. The site of Djiganyai in the 
Dhar Néma region has a dated stratigraphy from Pre-Tichitt into Late Tichitt times, with 
cord-wrapped elements being the main decoration tool in the lower layers, while more 
incised motifs (such as lines, waves, and cross-hatching) as well as applied plastic nubbins 
occur in Layer II, radiocarbon dated to the early first millennium BCE (MacDonald et al. 
2009: �5-�6, 24, 25, Fig. �0). 

The ceramics of the Tichitt Tradition in Mauritania (ca. �900-400 BCE) are evidence of a 
frequent and early use of cord roulette decorations in the West African Sahel (MacDonald 
20��: 49), which have not yet been identified in the Nok pottery inventory.

Between Dhar Tichitt and the Inland Niger Delta to the south-east, at the border of Mali 
and Mauritania, rests the Faïta Facies. Some of its potsherds were also found in Jenné-jeno. 
It could be the temporal link between the Tichitt Tradition and the developments in the 
Inland Niger Delta in the first millennium CE (MacDonald 20��: 5�). Early Faïta pottery 
of the latter half of the second millennium BCE is decorated mainly with cord-wrapped 
roulettes and also features incisions to create wavy or arched patterns, impressed cord-
wrapped implements, rouletted twisted cord roulettes, and applied nubbins. It conforms 
stylistically and temporally to Classic Tichitt pottery, except for a higher share of grog 
temper (MacDonald 20��: 59-6�, Fig. 2). Late Faïta Facies pottery begins between 900 and 
400 BCE, including the continued use of cord-wrapped elements, but also introducing 
innovations such as folded strip roulettes (MacDonald 20��: 60, 62, Fig. 3). None of the 
examples shown resembles Nok pottery. An interesting side fact concerns the temper of 
the Late Faïta vessels – they are organically tempered with chaff of fonio (Digitaria sp.) 
rather than of millet (MacDonald 20��: 63). The earliest find of fonio in the Frankfurt 
project’s key study area, dating to ca. 200 CE, comes from the site of Janruwa C (Kahlheber 
20�0). The pottery from the Faïta site of Dia Shoma is comprised of Early and Late Faïta 
elements,�34 and of “Deltaware” occurring throughout the sequence (MacDonald 20��: 
64, 66), also found at Jenné-jeno between 250 BCE and 350 CE (McIntosh �995: �53).�35 
The Deltaware may thus be the link between Faïta pottery and the Inland Niger Delta, 
occurring earlier at Dia Shoma than at Jenné-jeno (MacDonald 20��: 66).

In summary, the dominance of cord-wrapped and twisted cord roulette decorations 
and organic temper material in Tichitt and Faïta pottery is completely different from the 
Nok pottery profile; as are vessel forms. The only similarity may exist in a decoration by 
wavy lines incised with a dragged comb and possibly in the application of clay knobs. 

Mali, Inland Niger Delta

The earliest phase of occupation at Jenné-jeno dates from ca. 250 BCE to 350 CE and 
covers the settlement of the site by iron-using people. The main vessel forms were ovoid 
open bowls and restricted globular jars. It is only in this early phase that thin-walled, 

�34 Two occupation horizons were identified and dated: Horizon I (800-400 BCE) and Horizon II (200 BCE-
200 CE) (MacDonald 20��: 63).

�35 This particular style of fineware was first recorded by S. McIntosh (�995: �53), nicknamed “chinaware”.



          9 Comparison with other Sites in Nigeria and West Africa

2��

finely prepared pottery occurred (McIntosh �995: �53) – pottery similar to the kind 
which MacDonald (20��: 64, 66) described for the Faïta site of Dia Shoma (see above). 
The dominant decoration is twine (i.e. fibre) impression applied by various forms of 
rouletting tools. Other decorative modes “include rockering, fine horizontal incision (…), 
cord-wrapped stick roulette, and red paint applied in cross-hatching (…)” (McIntosh �995: �53-
�54). By the end of the early phase, the site expanded over at least 25 hectares (McIntosh 
& McIntosh �986: 427). The subsequent phase (ca. 350-850 CE) saw the site’s maximum 
extension. Twine decoration continued to be the major decoration technique, but the most 
significant decoration element in this phase is paint, either in monochrome or polychrome 
application (McIntosh �995: �55). While twine decoration remained the most important 
technique in the following phase (ca. 850-�400 CE), paint decoration became less frequent 
(McIntosh �995: �56). Jenné-jeno’s decline began around �000 CE; it was abandoned by 
�400 CE (McIntosh & McIntosh �986: 428). 

Though contemporaneous with the Late Nok phase at the beginning of its development, 
Jenné-jeno pottery (see McIntosh �995: Plates 6-28) has no similarities with Nok pottery, 
which neither features fibre rouletting nor paint in any form.

Mali, Tilemsi Valley (Karkarichinkat)

The sites in the Lower Tilemsi Valley (Fig. �06) are older than the first Early Nok sites 
excavated by the Frankfurt project. While the rocker comb and dragged comb sherds, 
as well as the clay knobs, may show some similarity especially to Early Nok pottery, 
the dominance of fibre roulettes and closed vessels reveals the traditions to have been 
different. The Tilemsi pottery also features cord-wrapped roulettes, both impressed and 
rolled, though in some instances the possibility of mat impression rather than impressed 
cord-wrapped tools is discussed (Manning 2008; MacDonald & Manning 20�0; Manning 
20��).

The sites at Karkarichinkat Sud and Nord were dated between ca. 2000 and �700 BC 
(Smith �974: 52).�36 Decoration comprises wavy lines (by dragged comb or impressions), 
cross-hatching, clay knobs, but mostly roulettes (Smith �974: 47-48). The embossed clay 
knobs (Smith �974: Plate VIII.d) are similar to clay knobs found at the Early Nok sites 
of Doguwa and Puntun Dutse (Plate 3.5-3.6) and in an Early Nok context at the site of 
Pangwari. 

More recent surveys and excavations were conducted in the Lower Tilemsi Valley 
in 2005 (Manning 2008, 20��). Radiocarbon and OSL dates from the excavations seem 
to indicate two potential phases of brief occupations: 2500-2300 BCE and ca. 2000 BCE. 
Several dates, however, span the entire range between 2500 and 2000 BCE, contradicting 
a possible strict two-phase sequence (Manning 20��: 73). Closed vessels dominate the 
analysed inventory (Manning 2008: �38); temper material includes sand, grit, grog, and 
pearl millet chaff (Manning 20��: 76). With regard to decoration, four principal decoration 
types were identified: cord roulettes (mainly twisted cord roulettes), composite tools (e.g. 
impressed cord-wrapped-cord or cord-wrapped-stick), dragged or impressed (rocker) 
comb, and possibly carved roulettes (Manning 2008: �40; Manning 20��: 79). In very small 

�36 The yet uncalibrated dates (N-�394 to N-�398) convert to dates between ca. 2890 and �700 BCE (OxCal4.2, 
IntCal�3, 95.4% probability).
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numbers, other decorations, for example stylus, paint, perforations, other impressions, 
and applied nubbins, were identified (Manning 2008: �42). Only the dragged or impressed 
comb decorations (Manning 20��: 79, Fig. 4E/F) show some similarity to Nok pottery 
decoration; otherwise, decoration technique, position of decoration (rouletted rim sherds; 
Manning 2008: �42-�43), vessel form and temper differ significantly. Photographs of 
sherds with impressed cord-wrapped decoration (Manning 2008: �44, Fig. 5.6) show no 
resemblance to Nok pottery.

Ghana, Kintampo Culture

The Kintampo Culture or Complex, dated from the middle of the third to the middle 
of the second millennium BCE (Watson 2005: 43, Table 2; Watson 20�0: �42, Table �), 
and the preceding LSA Punpun phase have been the subject of various excavations and 
publications (see McIntosh & McIntosh �986: 423-424 for a brief summary). There are 
several descriptions of Kintampo and Punpun pottery available (e.g. Flight �967; Stahl 
�985; Shinnie & Kense �989; Watson 2005; Watson 20�0). For the purpose of this brief 
comparison, however, the recent summary by Watson (20�0: �55-�58) is primarily used. 

Kintampo pottery has been described as involving decoration techniques such as 
rocked spatula, channelling, and incision, as well as dragged, stamped, and rocked comb. 
In addition, Watson newly identified rocked, impressed, and rouletted peigne fileté souple 
(cord-wrapped ‘comb’) at sites investigated in mid-western Ghana, a tool not previously 
identified in Kintampo pottery (Watson 2005: �3; Watson 20�0: �56, Tab. 3). Decoration is 
often placed within zones, mostly below the rim, and often bounded by channelling. Rim 
forms are mostly everted and thickened; vessels are globular. Cord roulettes were present 
at some sites but possibly from contexts mixed with later Iron Age material. Burnishing 
and red slipping were used as surface finishing techniques; temper generally consist of 
quartz sand and grit. Punpun pottery is clearly distinguishable from Kintampo pottery, 
featuring mat impressions, cord impressions, triangular stylus impressions, and cord-
wrapped rocker decorations (Watson 2005: 6, �5). Stahl (�985: �66-�67) summarised 
the description of Punpun pottery as characterised by triangular impressions and, less 
common, cord- or mat-impressed sherds. She described Kintampo pottery as mainly 
comb stamped, often occurring in zoned panels offset by incised or comb-stamped lines; 
no use of cord implements was identified. Stahl’s drawings (�985: �74-�80) do not allow 
to differentiate between comb or cord implements. The banded comb-stamped motifs 
appear similar to Nok bands, yet in Nok pottery open and restricted bowls feature bands 
directly below the rim. Watson’s photographs (2005: �2, Fig. 6-7) show rocked and 
rouletted peigne fileté decorations. While the rouletted examples bear no similarity to Nok 
pottery, at least one of the rocked examples (Watson 2005: �2, Fig. 6 top right) could 
show some parallels, hindered to a certain extend by the quality of the photograph.

9.6  Summary

Although this brief overview of other pottery-bearing sites in Nigeria and West Africa is 
not comprehensive, it has revealed that – while some pottery attributes seem to match 
Nok Culture pottery (e.g. in respect of decoration techniques or motifs) – in most cases 
differences are prevalent, for example in the use of fibre roulette decorations, organic 
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temper, or in vessel forms. Especially older publications, however, often do not allow 
meaningful comparison, since they lack drawings or photographs and detailed pottery 
descriptions.

In Nigeria, the Nok Culture – though outstanding because of its early terracotta 
tradition – is surrounded by possibly earlier, contemporaneous, or slightly younger 
pottery-bearing sites. Three major areas can be separated – the north/northwestern area 
includes the Kainji Dam sites, the Sokoto/Katsina region, and Zaria. To the north-east lies 
the Lake Chad region with the Gajiganna and firki complexes. And the region south of 
the Nok Culture area contains numerous sites, both older and younger. The exact kind 
and intensity of contact between the Nok Culture and its contemporaneous neighbours 
is hard to determine, but one terracotta figure found at the Pangwari site in January 20�3 
provides a clue: its forehead is decorated with a sea shell belonging to a family of sea-
water scallops (Breunig 20�4a: Plate 5�, 52). The closest occurrence of such shells is in the 
Atlantic Ocean, some 700 km from the Nok region (pers. comm. T. Männel, August 20�3). 
There are various possibilities as to how this shell found its way into the Nok Culture 
area, but in any case, it did not pass through unsettled land. 

The closest to the Nok Culture area are the two rock shelters on the Jos Plateau – 
containing at least layers contemporaneous with the Nok Culture, but unfortunately 
without detailed information on the pottery found. Sites to the south could feature 
older pottery, but associations are unclear and pottery descriptions largely absent. The 
northwestern sites seem to be slightly younger than the Nok Culture; in contrast to early 
Common Era sites in the Nok area, they contain fibre roulette decorations, but no carved 
roulettes. The same is true for the sites in the Nigerian Chad Basin: where present, fibre 
roulettes occur prior to carved roulettes. It thus appears as if to the north of the Nok 
Culture area, fibre and/or composite roulettes were in use before carved roulettes. To the 
south, however, carved roulettes seem to occur before fibre roulettes, as evidenced in Ife 
and beyond.�37 This corresponds to evidence from the Frankfurt project’s key study area, 
where carved roulettes also exist first. Yet here they appear earlier: the oldest potsherds 
featuring carved roulette decoration were found in sites dating within the first centuries 
CE (e.g. Janruwa C), continuing into the second millennium CE.�38 The first clearly 
identifiable fibre roulette decorations from radiocarbon-dated contexts occur in the late 
first millennium CE (Doguwa, Mashikin Dandoka). 

In West Africa, the older sites to the north-west, in Mauritania and Mali, all feature a 
dominance of cord-wrapped elements, impressed or rouletted onto the vessel surface, 
or of other forms of fibre roulettes, different from Nok pottery in which comb elements 
dominate. Interestingly, one similarity exists in fine, comb-dragged wavy lines, found 
also in the Puntun Dutse pottery group of the Early Nok phase in the latter half of the 
second millennium BCE. Establishing a link based on one similarity, in the light of many 
differences, seems far-fetched at the moment, but, as mentioned above, deserves a more 

�37 For example, carved roulettes are the most common decoration technique at the Nana-Modé Village siteroulettes are the most common decoration technique at the Nana-Modé Village site 
in the western Central African Republic (David & Vidal �977), dated by two radiocarbon samples from 
charcoal to the early 8th century AD (Calvocoressi & David �979: 23). Some carved roulette patterns 
(David & Vidal �977: 33-38) are comparable to carved roulette patterns found in Common Era pottery 
inventories in the key study area. Fibre roulettes are not present at Nana-Modé.

�38 Roulette-decorated sherds also occur at sites dating into the Nok Culture period. There, however, theyRoulette-decorated sherds also occur at sites dating into the Nok Culture period. There, however, they 
do not belong to the Nok occupation layer but to later occupation episodes.
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detailed examination. Obviously, fibre roulettes had their major distribution at that time 
in the northern zone of West Africa.

The modern distribution of fibre and wooden roulettes confirms the dominance of 
fibre roulettes in northern West Africa and the use of wooden roulettes in the southern 
part – the frontier running through Nigeria north of the Nok Culture area (Livingstone 
Smith 2007: �92, Fig. 3). Fibre roulettes seem to occur first in Mauritania and Mali between 
4000 and 3000 bp (Livingstone Smith 2007: �94, Fig. 4), spreading to the west and east 
in the first millennium BCE (Livingstone Smith 2007: �97, Fig. 5).�39 Around the turn of 
the Common Era, when carved wooden roulettes first appear in the Frankfurt project’s 
key study area, the distribution is similar – while fibre roulettes occur in several parts of 
northern West Africa and in northern Central Africa, wooden roulettes are only found 
further to the south, in northern Ghana, central Nigeria, southern Cameroon, and the 
Central African Republic (Livingstone Smith 2007: �98, Fig. 6; 200, Fig. 7).

9.7  Comb-impressed Versus Cord-impressed Decoration in Nok  
         Pottery? A Discussion

As shown in this chapter, cord implements were commonly used for impressed or 
rouletted decorations in West African pottery inventories from the third millennium 
BCE onwards. The beginning of these decorations perhaps as early as �0,000 years ago is 
debated, though some evidence for their presence in early ceramic assemblages in Africa 
exists (Livingstone Smith 2007; MacDonald & Manning 20�0; Manning 20��). Clear 
differentiation between cord-wrapped implements, comb tools and mat impressions is, 
however, not always possible – the best method to differentiate is to “look for fibre imprints 
within the individual segments of the impression; if these are not present, then doubt is warranted” 
(MacDonald & Manning 20�0: �50). Manning (20��: 82) states that “comb and styli are, 
without doubt, the preferred decorative tools of the Saharan Neolithic” whereas fibre roulettes 
become the dominant decoration technique in sub-Saharan Africa from the mid-second 
millennium BCE onwards, implying the spread of cord implements in the mid-third 
millennium BCE. 

The common presence of cord-wrapped implements used to produce impressed or 
rouletted decorations in the above-mentioned West African sites is contrary to Nok pottery, 
where cord implements have not been identified yet with any accuracy. Especially rolled 
cord-wrapped decorations, as described by MacDonald & Manning (20�0: �44-�56), are 
absent in the Nok pottery inventory so far. If such rouletted tools, however, are simply 
impressed in the clay or used to create pivoting motifs, they resemble comb impressions 
and are – especially if the potsherds are not well preserved – difficult to differentiate. 

The Nok pottery inventory is in all its stages quite dominated by the use of comb 
implements (Fig. �07); therefore several types of decoration techniques by comb 

�39 Wooden roulettes were considered present in the Nok Culture during the first millennium BCE 
(Livingstone Smith 2007: �96). This study has shown that roulette-decorated potsherds do not belong toThis study has shown that roulette-decorated potsherds do not belong to 
the Nok Culture, but rather only appear after the turn of the Common Era, in the period after the end of 
the Nok Culture. The previously published information on Nok pottery (e.g. Fagg �969a; A. Fagg �972a; 
Jemkur �992) suggested that carved wooden roulette sherds excavated at Nok sites belong to the Nok 
Culture. 
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Figure �07. Comb and rocker comb impressions on Nok pottery. Top row: Puntun Dutse pottery group 
samples from Doguwa (left) and Puntun Dutse (middle, right). Bottom row: Tsaunim Gurara pottery group 
sample from Daji Gwana (left); Pangwari pottery group samples from Pangwari (middle, right).

implements have been defined (Appendix 7). Drawn comb incisions combined with comb 
or rocker comb decorations covering larger vessel body parts are typical of the Early Nok 
Puntun Dutse pottery group (Plate 4). In Middle Nok pottery groups, comb or rocker comb 
impression occur either as bands delimited by horizontal lines, often overlaid by incised 
motifs (MG�05x; for examples see Plate �4), or below horizontal applications (MG34; for 
examples see Plate �3). Especially in the Ungwar Kura group, comb and rocker comb 
impressions again cover larger vessel body parts (see Plate �6 for examples). Since comb 
decorations occur in all stages of Nok pottery, they were not used as key characteristics 
in defining Nok pottery groups. 

During recording, however, several sherds have been found that feature decorations 
not clearly identifiable as comb or rocker comb impressions. Due to often bad preservation, 
however, no other decoration technique could be identified with certainty either. Cord 
impressions or peigne fileté – as found in older or contemporaneous West African sites 
– are possible but without clear fibre imprints in the impressions, no such allocation was 
made in the recording system. Instead, these sherds were marked as “not attributable”. 

In general, comb impressions should make more rectilinear imprints, leave deeper 
and cleaner marks, and should be straight (MacDonald & Manning 20�0: �5�). These 
characteristics are not easily applied to Nok pottery where rounded comb impressions 
exist as well and curved lines are thus possible (see Manning 2008: �4�, Fig. 5.3, for an 
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Figure �08. Not identifiable impressions on Nok Pottery. Top row: Puntun Dutse pottery group samples 
from Doguwa (left two) and Puntun Dutse (middle); Ido pottery group sample from Ido (right). Bottom row: 
possible Ido pottery group sample from Daji Gwana (left); Tsaunim Gurara pottery group sample from Akura 
(middle); Ungwar Kura pottery group sample from Ungwar Kura (right). 

Figure �09. Two potsherds belonging to the same vessel unit from the Ungwar Kura site with rocked 
impressions photographed under different light conditions.
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example of a curved calabash comb). Figure �08 shows several examples that were not 
clearly identified. Some feature rounded as well as more rectangular imprints; fibre 
imprints within the individual segments are not recognisable in any example.

Additionally, photographs should be treated with caution. As Figure �09 demonstrates, 
the angle of vision and light often reveals mixed information on decoration technique 
– rounded versus rectangular impressions. Because of the uncertainty regarding cord 
impressions in Nok pottery, they have not been recorded separately in this study. Whether 
or not rocked or stamped impressions were made by comb or cord implements, has no 
influence on the results of this study. Neither is or would have been a key characteristic 
in the definition of Nok pottery groups. A more detailed investigation into impressed 
and possibly rolled cord implements in Nok pottery is, however, planned for the future, 
especially with regard to the question about the origin of the Nok Culture. 
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10  Summary and Outlook 

This research study on the pottery of the Nok Culture has two objectives: �) presenting 
the first comprehensive analysis of Nok pottery, and 2) establishing a chronology of the 
Nok Culture based on the results of the pottery analysis and on absolutes dates. The 
Nigerian Nok Culture, well-known for its elaborate terracotta figures and for early 
evidence of ironworking in the first millennium BCE, has been the focus of a research 
project of Goethe University Frankfurt and the National Commission for Museums and 
Monuments in Abuja since 2009. The pottery analysis has led to the definition of seven 
Nok pottery groups which can – to a certain extent – be arranged in a chronological order. 
In addition, two provisional Common Era pottery groups have been defined – provisional 
because the analysis of “Post-Nok”�40 pottery was not the focus of this study. Absolute 
dates are available for sites ranging from the second millennium BCE to historic times. 
By bringing together both sources of information, a chronology of the Nok Culture has 
been derived. 

Between 2005 and 20�4, a total of 79 sites, most of them located within the key study 
area encompassing ca. 300 km2 around the village of Janjala (north of Kagarko, Kaduna 
State, Nigeria), were tested or excavated. Overall, a total of 3�5 sites (26� of them classified 
as belonging to the Nok Culture) were recorded by the Frankfurt project during this 
period. Absolute dates were obtained for over 80% of the 79 sites. The evaluation of the �74 
radiocarbon and 27 luminescence dates has led estimates of the Nok Culture’s duration 
as defined prior to the start of the Frankfurt project’s research to be revised. The oldest 
dates obtained for excavated sites begin around the middle of the second millennium 
BCE. The summed probability density of the Frankfurt project’s radiocarbon dates shows 
a modest number of dates and sites in the latter half of that millennium. A sharp increase 
in dates (and sites) between ca. 900 and 800 BCE suggests a rapid expansion of activity 
in the key study area. Blurred by the calibration curve plateau between the 8th and 5th 
century BCE, the expanded level of activity continues until ca. 400 BCE, past which point 
the number of sites in the key study area decreases rapidly. From that time onwards, sites, 
and thus dates, continue into historic times, although at a low level. Taking archaeological 
evidence, e.g. in the form of the presence or absence of Nok terracotta and information 
gained by pottery analysis into account, three absolute chronological phases of Nok 
Culture development have been defined: the Early Nok phase (ca. �500-900 BCE), the 
Middle Nok phase (ca. 900-400 BCE), and the Late Nok phase (ca. 400-� BCE). Sites of the 
Common Era no longer belong to the Nok Culture period. 

The pottery analysis – the centrepiece of this study – encompasses �05 excavation units 
at 48 sites (of the 79 sites tested or excavated), of which 27 larger sites were excavated by 
total station recording and 2� smaller test sites by arbitrary level. A total of 88,063 potsherds 
with a combined weight of more than �.4 tons were recovered. Of these, 4�63 vessel units 
comprising �0,5�4 diagnostic potsherds (undecorated rim and base sherds as well as all 
decorated sherds larger than 3x3 cm) were included in the analysis. Since almost no prior 
information on Nok pottery was available, the recording system was designed focussing on 
decoration and vessel form attributes which – early into recording – emerged as the most 

�40  The term “Post-Nok” was coined to distinguish Nok Culture sites from younger sites in the region, which 
were not investigated in detail and cannot be attributed to known ceramic traditions.
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chronologically relevant information. Information on other characteristics such as surface 
treatment, temper, and colour were incorporated to enable future research focussed on 
other aspects of Nok pottery. General analysis was conducted by site and by attribute; but 
the main analysis comprised the decoration and form elements. Correspondence analysis 
on decoration attributes revealed basic patterns which – in combination with the absolute 
dates – led to the distinction of several pottery phases. Analysis by contingency tables on 
vessel form attributes supported this – to a certain extent – chronological classification. 

The results of the pottery analysis show that many excavated sites contain mixed 
pottery assemblages – either from within different phases of the Nok Culture or from the 
Nok Culture period and the Common Era. This required a thorough per-site examination 
of the overall pottery inventory, in order to separate the pottery material into specific 
groups. Taking the absolute dates and results of statistical analysis into account, seven 
Nok pottery groups (as well as two Common Era pottery groups) have been defined, 
establishing a chronological sequence of decorations and forms. Spatial analysis (made 
possible by the individual find recording by total station) on selected sites has confirmed 
the validity of the established pottery groups and has shown the potential of such analysis 
for understanding the occupation activities at Nok sites with mixed find assemblages, 
going beyond the aspects of pottery and chronological considerations. 

Linking the pottery groups and the absolute chronological phases, a chronology for 
the Nok Culture has been presented: the Early Nok phase encompasses the Puntun Dutse 
pottery group in the latter half of the second millennium BCE. The Middle Nok phase 
begins in the early centuries BCE with the Ido and Ifana pottery groups. At sites with 
Ifana group pottery, several depositions of Nok terracotta were excavated. The Nok 
terracotta tradition thus appears to have begun in the late �0th or early 9th century BCE. At 
earlier sites, no terracotta figures were recovered from the excavations. From the 8th to the 
5th century BCE, absolute chronological information is imprecise – due to the radiocarbon 
calibration curve plateau. This time period includes the Pangwari, Tsaunim Gurara, and 
– at its younger end – the Pandauke and Ungwar Kura pottery groups. The latter two 
pottery groups reach into the period from the 5th to the �st century BCE, deemed the Late 
Nok phase. Finds of iron objects and slags are first present in secure excavation context 
at sites belonging to the Tsaunim Gurara group. It is suggested that this group begins 
slightly after the Pangwari group, so that evidence for Nok ironworking may show from 
possibly as early as the late 8th century BCE onwards, at the latest near the middle of 
the first millennium BCE. While the number of sites in the key study area decreases 
significantly from the 4th century BCE onwards, the Ungwar Kura group (consisting of 
only the Ungwar Kura site ca. 50 km to the south-east of the key study area) may represent 
the last phase in Nok pottery development – the possibility of it being a regional variant, 
however, cannot be excluded. At sites dated to the early centuries CE a break is visible 
– Nok terracotta figures and Nok pottery are no longer found; instead, pottery is almost 
exclusively decorated by carved wooden roulette patterns. Fibre rouletting appears later, 
at the end of the first millennium CE. The end of the Nok Culture, therefore, is set around 
the turn of the Common Era. It remains unknown for the time being whether the people 
living in the region afterwards were descendants of Nok Culture people or newcomers 
from other regions.

This study has – for the first time – presented a chronology of the Nok Culture based 
on two sources of evidence: pottery and absolute dates. This chronology shows the 
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beginning of the Nok Culture earlier than previously thought in the second millennium 
BCE (without evidence of terracotta figures yet), the appearance of the terracotta tradition 
in the early first millennium BCE, and a subdivision of the central phase of the Nok Culture 
between the 8th and 4th century BCE, in which ironworking was introduced. Obviously, 
the Nok terracotta tradition began at least one century, possibly more, before the first 
evidence of iron metallurgy.

Outlook

The results of this study are to a large extent based on the excavations and findings 
within the key study area encompassing, at 300 km2, a rather small part of the known 
Nok Culture distribution area. So far, the political situation in Nigeria has prevented the 
expansion of the research activities of the Frankfurt project into other areas – although 
surveys have shown the presence of a large number of Nok Culture sites (as evidenced by 
terracotta fragments left over from looting), mostly to the west. The study of pottery from 
sites outside the key study area – as well as from material available in the Nok research 
station from a large number of surveyed sites – is certainly one of the future projects, with 
the aim to confirm, improve, and, if necessary, amend the pottery group classification. 

Such an expansion of research into other areas of the known Nok Culture distribution 
area would also allow a better definition of this distribution area, which especially to the 
south is defined by a single site – Katsina Ala – far away from other known Nok sites. 
Better understanding the Nok Culture distribution area would also help to understand 
the developments in neighbouring regions. Terracotta figures – although in a different 
style – begin to appear as early as the first centuries CE in the regions to the north and 
north-west, and later on also to the south in the context of Ife terracotta figures. Roulette 
decorations are present at all these sites and – especially in the south – carved rouletting 
appears before fibre rouletting, similar to the development in the key study area. While 
a look into these later traditions could possibly bring information about the successors 
of the Nok Culture, a look even further outside – into other regions of West Africa – may 
reveal the origins of the people who later had formed the Nok Culture.

While these questions are long-term aspects of future research, a huge quantity of 
pottery data collected (including a large number of photographs) awaits research 
concerned with other aspects of pottery analysis – beyond chronology. One aspect which 
will be addressed in the near future is spatial analysis. The recording of the 3D position of 
individual finds and features by total station during excavation forms the basis of an in-
depth analysis of find distributions within Nok sites. Based on absolute datings, pottery 
groups, and information on other find categories being currently analysed, it should be 
possible to get a clearer picture of the obviously complex occupation activities which 
occurred at Nok sites – as evidenced by sometimes up to three or four different pottery 
groups present at a site and absolute dates ranging from the late second millennium BCE 
to the second millennium CE. 

Concerning the absolute chronology, the large quantity of absolute dates will be 
subjected to Bayesian statistical analysis. A thorough analysis of features and dates is 
necessary, but this can now be achieved with the pottery groups defined in this study. 
They will, by spatial analysis, hopefully help to disentangle the mixed find inventories 
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and – with the assistance of Bayesian statistics – provide a more precise chronology of 
the central phase of the Nok Culture, so far blurred by the radiocarbon calibration curve 
plateau.

As said at the very beginning of this study: the completion of this dissertation may be 
a milestone, but it is not the end of the road.
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Epilogue

Almost two years have passed since the completion of this doctoral thesis project in April 
20�5 – and the end of the road is not yet in sight. In between completion and publication 
of this study, research on the Nok Culture has continued within the long-term research 
project “Development of complex societies in sub-Saharan Africa: the Nigerian Nok Culture”, 
whose third project phase runs from 20�5 to 20�7. Continued attention has been given 
to chronology and pottery, especially on the aspects of Bayesian statistics, and on spatial 
find analysis by site. Analysis is ongoing and results will be published when available. 
The Pangwari site with its diverse features, various occupation episodes and large number 
of absolute dates is in the focus of these analyses.

While the political instability in parts of Nigeria continues, it has been possible for 
local team members to record Nok sites outside the key study area and extend the 
research area in the west to Bwari and into Niger State, in the south to Nasarawa and into 
northern and northeastern Kaduna State. A small team of Goethe University returned to 
Nigeria in January, April and August 20�6 and conducted a few excavations. In January 
20�6, a new excavation trench was opened at the Ido site, with the intention to find more 
features consisting of stone settings and complete pots, interpreted as burials. Here, 
chemical analysis of soil samples should provide proof of decomposed human remains 
(dissertation project by Annika Schmidt). Furthermore, several iron-reduction furnaces 
were excavated for a meanwhile completed dissertation project on Nok iron metallurgy 
by Henrik Junius. In April 20�6, excavations took place to the northeast of the key study 
area towards Kachia, at the sites of Kanzir and Zutrung Mago, where Early and Middle 
Nok materials were found. Finally, in August 20�6, the team returned to the site of Ifana, 
where a terracotta deposit with six partial figures was found in 20��, to test the hypothesis 
of a connection between terracotta deposits and the stone-pottery-features interpreted as 
burials. An area of ca. 900 m2 was opened around the old excavation unit IFA_�, revealing 
not only more than 20 such features but also three more terracotta deposits. 

Thus, the pottery inventory and the database of radiocarbon dates have grown, with 
new dates for already known as well as for newly tested sites. Especially the pottery finds 
from Ifana – ca. 40 (almost) complete vessels, which are stored in Nigeria – await analysis 
which will be continued in 20�7, as will the excavations. Never before has such an amount 
of complete vessels, some in an excellent state of preservation, been recovered from a Nok 
site – their analysis will probably amend and improve the study presented here, since 
more details are available on complete pots than on single potsherds. Another aspect of 
future pottery analysis will be on the question of cord-wrapped implements being used 
on Nok pottery; first discussions have taken place with Professor Kevin MacDonald from 
UCL and Dr. Nikolas Gestrich, currently at Goethe University, which will be deepened 
in 20�7.

Finally, in cooperation with Angela Fagg, old materials from Taruga have been re-
examined. A joint paper is being prepared and is planned for publication in 20�7 – for 
the first time with excavation plans and information, analysis of furnaces, terracotta and 
pottery, and some new radiocarbon dates.
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Appendix  1

Sites Tested & Excavated by the Frankfurt Nok Project (2005-2014) 

A total of 79 sites were tested or excavated, both Nok (57) and non-Nok (22) sites. Thereof, 
64 sites (47 Nok and 17 non-Nok) are located within the project’s key study area; the 
other 15 sites are located outside the key study area (Chapter 4, Fig. 3).

“Chronological classification” is based on absolute dates, where available (Chapter 6; 
Appendix 3). In order to distinguish Nok sites from sites dating into the Common Era, 
the term “Post-Nok” is used for the purposes of this study. “Pottery analysis” indicates 
which sites were included in this study’s pottery analysis; “Pottery group” shows the 
group(s) to which a site’s pottery assemblage is attributed (Chapter 7.5) – printed in 
italics are classifications made on the basis of surface finds for sites not included in the 
pottery analysis.
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Appendix  2

Appendix 2.1  Radiocarbon Results for the Nok Culture (Before 
the Frankfurt Project)

Published between 1957 and 2002/2003 (Barendsen et al. 1957; Fagg 1965a, 1965b, 1968, 
1969; Shaw 1968, 1969; A. Fagg 1972a, 2014; Burleigh et al. 1977; Calvocoressi & David 
1979; de Grunne 1999; Boullier 2001; Boullier et al. 2002/2003). In Calvocoressi & 
David (1979: 26) the date for BM 533 should correctly read 319±143 BC instead of 319±116 
BC.

Laboratory numbers include “Y” for Yale University, “I” for Isotopes Inc., New Jersey, 
USA, and “BM” for British Museum; “Pa” stands for Laboratoire d’Océanographie 
Dynamique et de Climatologie, Université Pierre et Marie Curie, and “AA” for the 
Physics Department, University of Arizona. No laboratory information is given for the 
dates cited in de Grunne (1999).

* The 14C results are calibrated into Cal BCE/CE using OxCal4.2, IntCal13, with 95.4% 
probability (2-sigma)

** These dates were published before the calibration of 14C determinations became routine. 
Then, calendar years (here shown as “BC/AD” to differentiate from the calibrated dates) 
were calculated with 1950 as base year. 
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Appendix 2.2  Thermoluminescence Dates for Nok Culture 
Objects (Before the Frankfurt Project)

Thermoluminescence dates for Nok Culture objects published (Fagg & Fleming 1970; 
Fagg 1977; Jemkur 1978; Calvocoressi & David 1979; Fleming 1979; Jemkur 1986; Jemkur 
1992; Boullier 2001; A. Fagg 2014; Jemkur 2014) and modified according to personal 
communication with A. Fagg (13 June 2013, 24 April 2014). This modification concerns 
the head from Maitumbi (corrected to Jemaa), the statistical error for OX TL 187.a (180 
instead of 170) and 187.h (190 instead of 180), the result for the female figure from Chado 
(corrected to 115±160 CE), and the first measurement of head N840.1 from Chado. This 
was stated in Jemkur 1986 (167) as 1660±190 years and AD 370; the dates do not match 
since the base year for the calculation would be 2030. A. Rackham (24 April 2014) cites a 
letter by S. Fleming to B. Fagg on November 28, 1977, in which he writes “following source 
calibration changes I must now alter that result slightly to read AD 370±180 years”. Using the 
base year of 1975 as for most other TL dates, the measurement result would have been 
1605±180 years.

* All measurements were performed at the Research Laboratory for Archaeology and 
the History of Art at Oxford University (OX TL).

** “#” gives the image number in Fagg 1977.
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Appendix  3

3.1  Radiocarbon Results by the Frankfurt Project

Radiocarbon dates obtained by the Frankfurt Project on sites of the Nok Culture 
and on more recent sites. The list includes site name and number, uncalibrated 14C age 
(BP), calibrated age with 95.4% (2-sigma) probability (BCE/CE), dated material, δ13C, 
laboratory number (see Chapter 6.1.2 for information on the laboratories and standards) 
as well as context information. Here, “AB” refers to the number of the archaeobotanical 
sample, from which the material was taken; “#” indicates the find number measured 
three-dimensionally. The 14C results are calibrated using OxCal4.2, IntCal13 (Bronk 
Ramsey 2009; Reimer et al. 2013).

Except for Beta (where δ13C is IRMS-measured on the pre-treated sample), the δ13C 
value is not directly comparable to the δ13C value measured in an IRMS (Isotope-Ratio 
Mass Spectrometer) and should not be used for further interpretation because it can be 
distorted by the graphitisation procedure and by effects during AMS measurement. 
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3.2  Luminescence Dates by the Frankfurt Project

Luminescence dates obtained by the Frankfurt Project on Nok terracotta fragments as 
well as potsherds and furnace fragments. The measured age (1-sigma) is calculated into 
a time range (BCE/CE) considering the given error by using the year of dating as base 
year. Shown are the site name and number, the age in years and in BCE/CE, the year the 
sample was dated (base year), the object dated, the laboratory code (see Chapter 6.2), the 
luminescence method used and remarks on the object dated.

For the luminescence dates performed by Klaus-Tschira-Labor in Mannheim, Germany 
(MAL), the measured values for paleodoses and external doses are given in a separate 
file.



Potsherds in Time

270



Appendix 3.2 Luminescence Dates by the Frankfurt Project

271



Potsherds in Time

272



Appendix 3.2 Luminescence Dates by the Frankfurt Project

273





275

Appendix  4

Find Category Codes in the Three-dimensional Recording by 
Total Station

1  Topography 

2 Outline of a feature

3 Stone artefact
 31 Grinding stone
 32 Grinder
 33 Stone axe
 34 Stone ball
 35 Flake, blade, core, etc.
 36 Stone polisher
 37 Colour pigment mineral
 38 Arrow point
 39 Other specific stones

4 Pottery
 41 Complete vessel

5  Bone

6  Charcoal

7  Archaeobotanical sample

9 Terracotta
 91 Head
 92 Body
 93 Leg or foot
 94 Basement
 95 Hand or arm
 96 Male or female body parts

10 Iron object (until 2012 also slag)
 55 Slag
 56 Tuyère

11  Natural stone

12 Burnt clay

13 Phytolith sample

14 Stone bead

15 Soil sample

16 Photogrammetric point

17 Trench or measurement point

18 Mineralogical sample

The codes for find categories from 2005 to 
2012 are shown in bold, the codes added in 
2013 in italics.
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Appendix  5

Single Calibration Plots of Radiocarbon Dates by the Frankfurt 
Project (n=159)

The plots are sorted from oldest to youngest 14C date, calculated with OxCal4.2, IntCal13 
(Bronk Ramsey 2009; Reimer et al. 2013). Each graph shows the name of the site, the. Each graph shows the name of the site, the 14C 
age BP, the calibration curve and the calibrated calendar year ranges with a 68.2% and 
95.4% probability. Not included are six bomb 14C dates, four dates older than the seventh 
millennium BCE, and five dates younger than 200 BP. Detailed information on each date 
is listed in Appendix 3.1. 
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Appendix  6

Specialty Sherd Types 

S1 Perforation(s) below rim  
S2 Other perforations   
S3  Carinated vessels or sherds  
S4 Decorated bases    
S5 Handles
S6 Special Early Nok forms
S7 Other special forms
S8 “Pottery grater” fragments (see Fagg 1967 for a pottery grater found in Taruga)
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Appendix  7

Decoration Techniques

Incisions
T1 Incision (single-pointed)
T2 Channelling
T3 Incision (multi-toothed, drawn)
T4 Pivoting incision (multi-toothed)

Single impressions
T10 Single impression, spatula (short & long)
T11 Single impression, round
T12 Single impression, oblong
T13 Single impression, triangular
T14 Single impression, round, hollow
T15 Single impression, arched (small)
T16 Single impression, oval (possibly by finger)

Multi-toothed impressions
T20 Impression (multi-toothed), no details
T21 Impression (multi-toothed), fine
T22 Impression (multi-toothed), rounded
T23 Impression (multi-toothed), angular

Rocker impressions
T30 Rocker impression, no details
T31 Rocker impression (multi-toothed)
T32 Rocker impression (spatula)
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Other
T5 Combination of horizontal and vertical incisions or impressions (M24/M25 only)
T6 Combination of zigzag incisions and single round impressions (M17 only)
T90 Fine lines, not discernible whether incised, spatula impressed or comb drawn
T99 Decoration technique not identifiable

Fibre roulettes
T101 Fibre roulette, no details
T102 Twisted cord roulette (rolled)
T103 Twisted cord roulette (impressed)
T104 Cord-wrapped roulette (rolled)
T105 Folded strip roulette (rolled)
T106 Braided strip roulette (rolled)

Carved roulettes
T120 Carved roulette, no details 
T121 “Raised dots” - round, staggered
T122 “Raised dots” - round, not staggered
T123 “Raised dots” - oval-longish, staggered
T124 “Raised dots” - oval-longish, not staggered
T125 “Ladder” - oblong or rectangular, single row 
T126 “Ladder” - oblong or rectangular, multiple rows
T127 Herringbone pattern
T128 Zigzag and wavy lines
T129 Checker and diamond patterns
T130 Arched lines around a centre point

Applications
T800 Applied horizontal band, no details
T801 Applied band, fine incisions/comb impressions
T802 Applied band, incisions
T803 Applied band, oblong impressions (also by finger)
T804 Double applied band, fine impressions or comb
T805 Double applied band, incisions
T806 Single knobs (also decorated)
T807 Multiple knobs
T808 Round knobs with dent in middle
T809 Other application, no details
T810 Application, vertical line
T811 Double applied band, oblong impressions (also by finger)

Handles
T820 Handle, in general (including special pieces)
T821 Handle, pierced
T822 Handle, horizontally applied, decorated
T823 Handle, round, indented
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Appendix  8

Decoration Motif Elements

M1 Single horizontal line
M2 Two horizontal lines
M3 Three or more horizontal lines
M4 Vertical lines
M5  Diagonal lines, falling to the right
M6 Diagonal lines, falling to the left
M7 Cross-hatching
M8 Zigzag lines (any number)
M9 Diagonally crossed lines
M10 Single arched line, downward
M11 Two arched lines, downward
M12 Three or more arched lines, downward
M13 Arched lines, upward (any number)
M14 Wavy lines (any number)
M15 Ladder pattern, horizontal or vertical
M16 Herringbone pattern
M17 Zigzag line with hollow circles 
M18 Diamond pattern
M19 Lines in angles to each other
M20 Spirals (any kind)
M21 Arch, filled with pattern
M22 Cross-hatching forming pattern
M23 Hanging triangles, filled with pattern
M24 Vertical lines, cut by horizontal lines
M25 Horizontal lines, with vertical lines in between
99 No motif element identifiable
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Appendix  9

Decoration Motif Groups
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Photographs are not included for each motif group, in which case reference is made to Appendix 
7 or 8 where photographs are included.

General motif groups (for quantitative analysis only)
0  Undecorated body sherds          
1  Diagnostic sherds < 3 cm          
2  Diagnostic sherds not recorded        
3  Diagnostic sherds belonging to a vessel unit (recorded elsewhere)   
4  Diagnostic rim sherds, undecorated        
5  Other diagnostic sherds (base sherds, complete undecorated vessels, and
     undecorated carinated sherds)  
97  Very complex decoration, cannot be put in a motif group     
98  Special form, cannot be put in a motif group      
99 Not identifiable  Not identifiableNot identifiable              
   
Roulettes                  
MG10 Fibre roulette (all fibre roulettes combined; Fibre roulette (all fibre roulettes combined;Fibre roulette (all fibre roulettes combined;combined;; App. 7, T102-T105)  
MG11 Fibre roulette, combined with incised lines   
MG20 Carved wooden roulette – raised dot (App. 7, T121-T124) 
        201 Combined with channelling or fibre roulette (App. 7, T2/T122)  
       202   Combined with stylus impressions     
MG21 Carved wooden roulette – ladder (App. 7, T125/T126)    
       211   Combined with lines      
MG22 Carved wooden roulette – herringbone (App. 7, T127)    
       221   Combined with lines and applications     
MG23 Carved wooden roulette – zigzag and wavy lines (App. 7, T128)   
MG24 Carved wooden roulette – arched lines around centre point (App. 7, T130) 
MG25 Carved wooden roulette – others (App. 7, T129)     
MG26 Carved wooden roulette – all, arranged in patterns or in more than one
       band (also in combination with lines)
MG27 Carved wooden roulette – all, arranged vertically or diagonally to the rim (also
       in combination with lines)

Applications & handles               
MG30 Undecorated horizontal application (App. 7, T800)    
MG31 Decorated horizontal application – fine (comb) impressions (App. 7, T801/T804)
MG32 Decorated horizontal application – oblong impressions (App. 7, T803/T811)
MG33 Decorated horizontal application – incisions (App. 7, T802/ T805)   
MG34 Decorated applications with comb impressions below (App. 7, T801) 
MG35 All forms of handles (App. 7, T821-T823)     
MG36 Knobs and vertical applications as part of motif of incised lines (App. 7, T807/T810)
MG37 Special application forms (App. 7, T807/T808)         
    
Incisions & impressions             
MG40 Incised horizontal lines (App. 7, T1)     
       401   Lines arranged in angles, no details discernible (App. 8, M19)  
MG41 Channelled horizontal lines (App. 7, T2)     
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MG42 Very fine horizontal lines – comb-drawn or incised (App. 7, T3/T4)   
        421   In combination with comb impressions (App. 7, T4)    
        422   In combination with applied lines     
        423   Fine horizontal and wavy lines forming complex motifs, also in
              combination with comb impressions (App. 8, M12)
MG43 Very fine wavy lines – comb-drawn or incised (App. 7, T3/T4)   
        431   In combination with comb impressions (see MG423)    
        432 In combination with applied lines     
MG44 Cross-hatching (App. 8, M7)       
        441   In combination with other motifs     
        442   Cross-hatching forming patterns     
        443   With regular horizontal lines crossing the motif    
        444   Several rows in channelled lines     
MG45 Arched and wavy lines (App. 8, M13)       
        451   In combination with comb impressions (App. 8, M11)    
        452   Impressions where the arches meet (see MG451)     
        453   Arched lines filled with impressions/incisions    
MG46 Incised oblique lines (often incomplete motifs)     
MG48 Spirals or semi-circles      
        481   In combination with other motifs     
MG49 Zigzag        
        491   In combination with comb impressions     
MG50 Stylus impression – other (App. 7, T10/T15)      
        501   Herringbone motif (App. 8, M16)     
        502   Ladder motif (App. 8, M15)     
MG51 Stylus impression – round, small      
MG52 Stylus impression – oval (App. 7, T12)       
MG53 Stylus impression – triangle (App. 7, T13)     
MG54 Stylus impression – round (deep or hollow) (App. 7, T14)    
MG55 Stylus impression – all, covering the surface (App. 7, T11)   
MG56 Fingertip impression (App. 7, T16)      
MG57 Walking spatula impression       
MG58 Comb impression (App. 7, T21-T23)       
        581   With regular incised lines overlying the motif    
MG59 Rocker comb impression (App. 7, T31)      
        591   With regular incised lines overlying the motif     
 
Other motifs                 
MG70 Ladder motif created by incisions, delimited by horizontal lines (App. 8, M24/M25) 
        701   Forming patterns or not horizontally     
MG71 Massive sherds (thicker 1.5 cm) with various decoration techniques (incised,
        comb, rocker comb)          
 
Banded motifs of incisions & impressions            
MG103 Band of diagonal lines, delimited by incised horizontal lines (App. 8, M5/M6) 
         1031   Zigzag impressions inside and/or below the band    
         1032   Complex side motifs inside and below the band  
         1033   Single impressions inside the band (App. 7, T14)  
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         1034   Incised diagonal lines opposite to direction of the main motif (App. 8, M6) 
         1035   Incised arched lines inside or below the band   
MG104 Band of cross-hatching, delimited by horizontal lines (App. 8, M7)   
         1041   Zigzag impressions inside and/or below the band (and more side motifs)  
         1042   Single impressions inside the band     
         1043   incised arched lines inside or below the band (App. 8, M10)   
         1044   Cross-hatching forming patterns inside the band (App. 8, M22)   
         1045   Zigzag with round impressions where lines meet (App. 8, M17) 
MG105 Band of comb/rocker comb impressions, delimited by horizontal lines (App. 7, T1) 
         1051   Zigzag impressions inside and/or below the band
         1052   Zigzag impressions inside the band (with round impressions at connections)
                            (App. 7, T6, T31)  
         1053   Incised arched or wavy lines inside and/or below the band (also with single
                impressions)
         1054   Incised crossing or angled lines inside the band (App. 8, M9)
         1055   Incised diamond motif inside the band (App. 8, M18) 
         1056   Single, small impressed motifs inside and/or below the band (App. 7, T21)
         1057   Other motifs below the band (App. 8, M19)
MG106 Band with delimiting horizontal line(s) above and arched/wavy lines below,
         filled with comb impressions (App.7, M11)
MG107 Hanging triangles filled with impressions, as band or only partly (App. 7, M23)
MG108 Band with not identifiable motif, delimited by horizontal lines   
         1081   Zigzag impressions inside or below the band    
         1082   Incised arched lines inside or below the band    
         1083   Incisions or single impressions inside and/or below the band 
MG109 Several incised horizontal lines arranged as a band    
         1091   Zigzag impressions below (App. 8, M3)     
         1092   Various motifs interrupting or overlying the horizontal lines 
         1093   Incised vertical or oblique lines overlying the horizontal lines (App. 8, M3) 
         1094   Combined with comb impressions     
         1095   Arched lines below
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Appendix  10

Vessel Forms 

Pots with everted rims
V1 Pot – basic form, everted rim and globular body
V2 Pot – slightly curved wall, wide opening
V3 Pot – short neck
V4 Pot – steep wall, slightly everted rim
V5 Pot – short neck, very globular body
V6 Pot – carinated
V7 Pot – long, distinct neck
V8 Pot – slightly everted rim, body diameter < 15 cm
V9 Pot – long and narrow neck, body diameter < 15 cm
V10 Pot – elongated body, slightly everted rim

Open bowls
V11 Open bowl – basic form, globular shape
V12 Open bowl – steep wall
V13 Open bowl – steep wall, flat base
V14 Open bowl – shallow
V15 Open bowl – flat ring base

Restricted bowls
V16 Restricted bowl – basic form, globular shape
V17 Restricted bowl – pedestal base

Other
V18 Special form
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Appendix  11

Vessel Rim Types

R1 Everted rim
R2 Slightly everted rim
R3 Everted rim, flat inner rim
R4 Everted rim, flat inner rim, sharp bend
R5 Everted rim, flat inner rim, almost horizontal orientation
R6 Straight rim
R7 Straight rim, thickened outer rim
R8 Straight rim, slightly curved end
R9 Straight rim, carinated end
R10 Rim with accentuated concave recess
R11 Special form
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Appendix  12

Vessel Lip Types

L1 Rounded lipRounded lip
L2 Thinned rounded lip
L3 Flat-topped lip
L4 Angular lip
L5 Angular lip with groove 
L6 Angular lip with two grooves 
L7 Thickened lip with groove
L8 Outside thickened lip 
L9 Lip flared on any or both sides 
L10 Angular, concave lip 
L11 Angular lip with notches on the outer side 
L12 Angular lip with decoration on top 
L13 Diamond-shaped, thickened lip (non-decorated) 
L14 Diamond-shaped, thickened lip (with decoration) 
L15 Channelling on the outer side of lip 
L16 Lip with applied teeth 
L17 Lip overhanging on the outer side 
L18 Pointed lip
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Appendix  13

Vessel Base Types

B1	 ��������� �������������	����
B2	 Roun�	����
B3	 F����	roun�	����
B4	 F����	����
B5	 F����	ring	����
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Appendix  14

Inner Rim Decoration Types

RI1 Simple incised lines 
RI2 Double incised lines
RI3 Zigzag pattern
RI4 Single impressions
RI5 Incisions
RI6 Incisions and lines combined
RI7 Applied teeth
RI8 Roulette
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Appendix  15

Quantitative Information on Sites Included in Pottery Analysis

48 sites are included in the analysis, shown here with their site abbreviations (Tab. 7). 
The information is divided into four sections: general information on all potsherds; 
information on diagnostic vessel units, consisting of single potsherds and units with two 
or more sherds; information on decorated versus undecorated potsherds; information 
on diagnostic (including all rim sherds) versus non-diagnostic potsherds. The sites 
excavated by total station are marked in grey.
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Appendix  16

Correspondence Analysis – Motif Groups (MG): 

Original Data Set & Quality Values (by Site, by Motif Group)
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CA Original Data Set



Appendix 16 Correspondence Analysis – Motif Groups (MG)
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CA Quality Values – Sites (=Rows)
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CA Quality Values – Motif Groups (=Columns)
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Appendix  17

Correspondence Analysis – Motif Groups (MG) – Nok only:

Original Data Set & Quality Values (by Site, by Motif Group) & 
Seriation Table
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CA Original Data Set – Nok only



Appendix 17 Correspondence Analysis – Motif Groups (MG) – Nok only
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CA Quality Values – Sites (=Rows)



Appendix 17 Correspondence Analysis – Motif Groups (MG) – Nok only
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CA Quality Values – Motif Groups (=Columns)



Appendix 17 Correspondence Analysis – Motif Groups (MG) – Nok only
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* MG108 and MG 1093 are supplementary columns (not included in CA calculation, but 
projected in CA biplot).
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CA Seriation Spreadsheet – Motif Groups (Nok only)



Appendix 17 Correspondence Analysis – Motif Groups (MG) – Nok only
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Appendix  18

Correspondence Analysis – Decoration Techniques (T) –               
All & Nok only: 

Original Data Sets & Quality Values (by Site, by Decoration 
Technique)
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CA Original Data Set (All)



Appendix 18 Correspondence Analysis – Decoration Techniques (T) – All & Nok only
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CA Quality Values (All) – Sites (=Rows)  
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CA Quality Values (All) – Motif Groups (=Columns)



Appendix 18 Correspondence Analysis – Decoration Techniques (T) – All & Nok only
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CA Quality Values (All) – Motif Groups (=Columns)
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CA Original Data Set (Nok only)



Appendix 18 Correspondence Analysis – Decoration Techniques (T) – All & Nok only
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CA Quality Values (Nok only) – Sites (=Rows) 
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CA Quality Values (Nok only) – Sites (=Rows) 



Appendix 18 Correspondence Analysis – Decoration Techniques (T) – All & Nok only
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CA Quality Values (Nok only) – Motif Groups (=Columns)
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Appendix  19

Correspondence Analysis – Motif Elements (M): 

Original Data Set & Quality Values (by Site, by Motif Element)
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CA Original Data Set 



Appendix 19 Correspondence Analysis – Motif Elements (M)
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CA Quality Values – Sites (=Rows) 
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CA Quality Values – Sites (=Rows)
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CA Quality Values – Motif Elements (=Columns)





Plates





1) Pentagonal vessel with the depiction of a snake along the rim and several snake heads on the vertical edges (AK_175#3); 
2) Vessel with the depiction of a snake twining around the vessel’s body and rocker comb impressions on the lower body 
half (MK 1_80cm#10); 3) Vessel depicting a sitting female body. The vessel’s base has an opening (TAL#3631); 4) Fragment 
of a vessel with applications on the outside (forming a handle) and deep scores on the inside (TM, surface find). 

Plate 1 Specialty Vessels with Anthropomorph or Zoomorph Applications





Plate 2 Specialty Vessels & “Pottery Graters”

1) Vessel with a flat-ring base, decorated with two handles, knob applications, and comb impressions (UK_5#363); 2)
Vessel with an incised Nok-style face (JR A_D#1); 3) “Pottery grater” decorated on the outside and with deep scores on 
the inside (UK_16#182); 4) “Pottery grater” with complex decoration on the outside and deep cross-hatching on the inside 
(UK_9#1340); 5) Flat-ring vessel base with deep cross-hatching on the inside (UK_12#102); 6) Flat base decorated with 
cross-hatching (UK_12#4S-Pit).





Plate 3 Specialty Sherds – Puntun Dutse Group (Early Nok Phase) (1)

1-3) Thick rim sherds with complex decoration on both sides (1: ANK 2006; 2: PD 1B#14L11; 3: PD 1E#1054); 4) Sherd 
with round application, similar to 3 (ANK_C#2L7); 5) Rim sherd of a flat pottery disc, decorated with applied knobs 
(DOG_3#8110); 6) Rim sherd of a vessel, decorated on the outside and inside with applied knobs (PD 1D#1L8). All vessels 
have a rim diameter of 30 cm or more.





Plate 3 Specialty Sherds – Puntun Dutse Group (Early Nok Phase) (2)

7) Re-used potsherd decorated with fine lines (PT 3A_70 cm); 8-12) Sherds with single impressions covering a larger body
part, some of them with rim (8: ANK_C#6L5; 9: PT 3 3A#16; 10: PD 1E#790; 11: TM surface find; 12: DOG_3#8088); 13-16) 
Massive potsherds (up to 2.5 cm thick) decorated with rocker comb impressions (13: PD 1E#L1; 14: PGW_E#5846; 15: 
TM_50 cm#1; 16: PD 1E#1614).





Plate 4 Puntun Dutse Group Pottery (1)

1-2) Similar vessels with long neck and decoration of comb impressions and fine comb-drawn lines on neck and shoulder 
(1: ANK_A#6L3; 2: PD 1E#5L1); 3) Potsherd with decoration similar to 1+2 (PD 1E#21L1); 4) Pot with long, narrow neck, 
decorated with rocker comb impressions on neck and shoulder and fine comb-drawn lines arranged in spirals below (PD 
1B#1L6); 5) Pot with thickened rim decorated with fine comb-drawn wavy lines on neck and rocker comb impressions 
below (PD 1A#2L8).





Plate 4 Puntun Dutse Group Pottery (2)

6) Pot with thickened rim decorated with fine comb-drawn wavy lines on neck and rocker comb impressions below (PT 
3A_90cm#9); 7) Pot with thickened rim decorated with fine comb-drawn wavy lines on neck and horizontal lines below 
(TM_S14); 8) Pot with thickened rim decorated with fine comb-drawn wavy lines on neck (PGW_D#2856); 9) Pot with 
thickened rim decorated with fine comb-drawn wavy lines on neck and incised arch with cross-hatching pattern below 
(DOG_1#5600); 10) Pot with thickened rim decorated with cross-hatching pattern on neck (PD 1D#19L9).





Plate 4 Puntun Dutse Group Pottery (3)

11) Pot with thickened rim decorated with cross-hatching pattern on neck (PD 1E#1052); 12) Pot with thickened rim 
decorated with cross-hatching pattern on shoulder (PT 3A_40cm#1); 13) Rim sherd with cross-hatching pattern on neck 
and shoulder (DOG_3#8047); 14) Potsherds with undefined impressions and fine comb-drawn lines arranged in spirals 
(DOG_3#7937); 15) Potsherd with angular comb impressions and fine comb-drawn spiral lines (DOG_3#8008); 16) Pivoted 
fine comb-drawn lines (DOG_3#8152).





Plate 5 Applications & Handles

1) T800 (undecorated applied band) – PD group; 2) T804 (double applied bands with fine decoration)– ID group; 3) T801
(applied band with fine decoration) – ID group; 4-6) T801 (applied band with fine decoration) – PGW-group; 7) T804 
(double applied bands with fine decoration) – PGW group; 8-9) T806 (single knobs) – 8: JR group, 9: UK group; 10-11) 
T811 (double applied bands with oval indentations) – PGW group; 12-14) T821 (pierced handles) – PGW/TG groups; 15-
16) T822 (horizontal handles) – Common Era groups.





Plate 6 Common Era Pottery Forms & Decorations (1)

1) Pot with wide opening decorated with ladder pattern – GIM group (AK_5#1); 2) Very large pot with wide opening 
decorated with fibre roulette – GIM group (MD#1); 3) Undecorated pot with wide opening – GIM group (MD#241); 4) 
Restricted bowl with band of raised dot carved roulette – JR group (JR C#2100); 5) Small vessel with narrow neck (V9) 
decorated with fibre roulette – GIM group (MD#11); 6) Undecorated open bowl (possibly lid) – GIM group (MD#206); 7) 
Undecorated open bowl with steep wall – JR group (JR C#6551).





Plate 6 Common Era Pottery Forms & Decorations (2)

8) Pot with short neck and flat inner rim, eroded – JR group (JR C#925); 9) Bowl with slightly everted rim decorated 
with band of raised dot carved roulette – JR group (TD_2#24); 10) Pot with flat inner rim, sharp bend, decorated with 
herringbone carved roulette below the rim and on body – JR group (JR C#8006); 11) Restricted bowl with slightly everted 
rim decorated with carved roulette and incisions below – JR group (JR C#6385); 12) Pot with long neck decorated with 
raised dot carved roulette on rim and body – JR group (JR C#10360); 13) Small bowl with flared lip, L9 – GIM group 
(DR#698); 14) Restricted bowl with flared lip, L9, and carved roulette – GIM group (KU 1#170); 15) Restricted bowl with 
incised line – GIM group (DOG_1#888).





Plate 7 Carinated Vessels (Nok Culture) (1)

1) Narrow band on shoulder with row of impressions above carination, which may be cord-impressed – ID group 
(ID#1041); 2) Band with comb impressions and arched lines above carination – TG group (JR A_A#1); 3) Band with comb 
impressions and wavy lines above carination – TG group (TG#P5); 4) Marked carination with band of comb impressions 
and occasional arched lines – TG group (KN_3_40cm#1).





Plate 7 Carinated Vessels (Nok Culture) (2)

5) Band with comb impressions above carination – TG group (AK_255#1); 6) Shallow carinated vessel with band filled with
comb impressions below carination – UK group (UK_9#1625); 7) Lip with double grooves, band with comb impressions 
and wavy lines – TG group (AK_165#6); 8) Carination below the rim decorated with rim band (pattern eroded) – TG 
group (AK_130#5).





Plate 8 Pots with Flat Inner Rim Forms

1) Flat inner rim, R3 – TG group (DAG#198); 2) Flat inner rim, R3 – TG group (IN_1#341); 3) Flat inner rim, R3 – UK group 
(UK_1#191); 4) Flat inner rim, almost horizontal, R5 – JR group (JR C#9399); 5) Flat inner rim, sharp bend, R4 – UK group 
(UK_9#3E-Profile); 6) Flat inner rim, L3 – UK group (UK_9#533); 7) Flat inner rim, almost horizontal, R5 – PGW group 
(PGW_D#3369); 8) Flat inner rim, sharp bend, R4 – PGW group (PGW_D#3381).





Plate 9 Lip Forms (1)

1) Lip with two grooves, L6 – TG group (TG_60cm#1); 2) Flat-topped lip, L3 – TG group (JR A_16#1); 3) Lip with groove,
L5 – ID group (ID#1031); 4) Thickened lip with groove, L7 – UK group (UK_9#1886); 5) Lip flared on one side, L9 – GIM 
group (KU 1#170).





Plate 9 Lip Forms (2)

6) Angular lip with notches on the outer side, L11 – JR group (JR C#446); 7) Angular, concave lip, L10 – UK group (UK_
12#126); 8) Diamond-shaped, thickened lip with decoration, L14 – UK group (UK_9#1152); 9) Angular lip with decoration 
on top, L12 – PGW group (PGW_D#3248); 10) Lip overhanging on the outside, with decoration, L17 – ID group (PD 
1C#2L7).





Plate 10 Positioning of Motif

1) Motif is on neck and shoulder of pot – PD group (PD 1E#5L1); 2) Main motif is below the rim and side motifs cover 
larger vessel parts – PD group (PD 1B#1L9); 3) Motif covers whole vessel – UK group (UK14#301); 4) Banded main motif 
with 1st side motif below and 2nd side motif further down – ID group (PD 1B#1L17); 5) Band of horizontal lines below 
the rim, with complex side motif further down – PAN group (AK_271#3); 6) Rim band filled with comb impressions 
on restricted bowl with side motif of incised diamonds inside the band (AK_7#1) – TG group; 7) Band filled with comb 
impressions and arched lines above carination – TG group (AK_210#4).





Plate 11 Ido Group pottery (1)

1) Globular pot with short neck decorated with band of cross-hatching, zigzag row below and arched lines on body, 
impressions on inner rim (PD 1B#1L17); 2) Globular pot with short neck with complex decoration, lip groove and 
impressions on inner rim (ID#1031); 3) Globular pot with short neck decorated with band of comb impressions and a 
zigzag row below (ID#1015); 4-5) Similar decorations of narrow bands of cross-hatching and angular comb impressions 
and impressions forming almost a zigzag line below (4: ID#961; 5: PD 1D#5L4).





Plate 11 Ido Group pottery (2)

6) Globular pot with short neck decorated with comb impressions overlaid with horizontal lines and zigzag patterns 
below (PD 1B#5L5); 7) Globular pot with short neck decorated with a band partly filled with comb impressions and 
a zigzag pattern with round impressions at the junctions (ID#988); 8) Pot with wide opening decorated with a band 
of diagonal lines overlaid with occasional diagonal lines falling in the other direction – similar in motif to Ifana group 
pottery (ID#1072); 9-11) Examples of banded motifs with zigzag patterns with round impressions at the junctions (9: 
ID#1031; 10: PD 1D#16L5; 11: TAL_80cm#6+8).





Plate 12 Ifana Group Pottery (1)

1-3) Pots with wide openings decorated with a band (delimited by one line on top and two lines below) filled with 
diagonal lines and often overlaid by occasional diagonal lines falling to the other direction (1: IFA_2#268; 2: PGW_D#3662; 
3: PGW_E#5421); 4-5) Potsherds with the same motif as 1-3 (4: DAG#235; 5: TAL#3216).





Plate 12 Ifana Group Pottery (2)

6) Restricted bowl with the same motif as 1-5 (PGW_E#5749); 7) Pot with steep wall and wide opening decorated with 
diagonal lines (possibly spatula impressions) missing the bottom horizontal line (PGW_D#3787); 8) Restricted bowl with 
band of fine cross-hatching (PGW_D#3523); 9) Band of diagonal lines, with a zigzag row below (PGW_D#3563).





Plate 13 Pangwari Group Pottery (1)

1) Open bowl with angular lip decorated with arched lines below the rim (PGW_D#3223); 2) Open bowl with steep wall, 
decorated with arched lines below the rim, similar to 1 (UK_7#132); 3) Open bowl decorated with arched lines below 
the rim (KAS 2#1569); 4) Single knob similar to an open bowl with arched lines below the rim from PGW_D (Plate 9.9) 
(UK_7#6); 5-7) Examples of pots with horizontal application decorated with fine incisions or comb impressions; below 
rocker comb impressions (5: PGW_D#3353; 6: PGW_D#3549; 7) TAL#155).





Plate 13 Pangwari Group Pottery (2)

8-9) Pots with horizontal application decorated with fine incisions or comb impressions; below rocker comb impressions 
(8: PA_1#16F1; 9: K 8#4); 10) Pot with slightly everted rim decorated with horizontal band with indentations (KU 2B#283); 
11) Horizontal application with indentations (PGW_E#5708); 12) Unique flask-like vessel form with horizontal band with 
indentations below the rim (PA_1#178). 





Plate 13 Pangwari Group Pottery (3)

13-16) Examples of bowls and pots with a band of horizontal lines and zigzag row below (13: PGW_E#5605; 14: KU2B#268; 
15: PGW_D#3119; 16: PT 1A); 17) Pot with band of cross-hatching and zigzag row below (PGW_E#6576); 18) Band of fine 
comb impressions and very distinct delimiting lines (PGW_D#3223); 19+20) Potsherds with unusual decoration of comb- 
impressed zigzag pattern (19: PGW_E6472; 20: DOG_1#6239).





Plate 14 Tsaunim Gurara Group Pottery (1)

1+2) Carinated potsherds with similar bands with comb impressions and arched lines (1: AK_210#4; 2: GD#252); 3) 
Carinated potsherd with rocker comb and arched lines (MK_1_100cm#1); 4) Band with rocker comb and arched lines 
(ID#697); 5) Band with rocker comb and wavy line (MK_1_120cm#3); 6) Band with rocker comb delimited below by arched 
lines with impressions at junction (KN_1_60cm#P1); 7) Wide band with rocker comb and wavy lines (KN_1_80cm#1); 8+9) 
Pots with everted rim decorated with rocker comb delimited below by wavy lines (8: DAG#137; 9: TG_60cm#1).





Plate 14 Tsaunim Gurara Group Pottery (2)

10) Slightly restricted bowl with rim band of cross-hatching (AK_177#1); 11-12) Slightly restricted bows with lip groove, 
decorated with rim band of fine comb/rocker comb impressions (11: TD_1#145; 12: KD 3_40cm#3); 13) Fragment of 
restricted bowl with rim band of fine cross-hatching and single round impressions (DAG#56).





Plate 15 Pandauke Group Pottery (1)

1) Pot with everted rim, decorated with band of horizontal lines overlaid by vertical lines and a semi-circular application 
(IN_6#1009 – furnace context); 2) Band of horizontal lines overlaid by vertical impressions (JAN A_6#2); 3) Large pot with 
everted rim and flat round base, decorated with band of horizontal lines overlaid by vertical lines; below a zigzag row 
(PAN#412); 4+5) Pots with several rows of arched lines below the filled shoulder band (4: RAA_60cm#8; 5: KU 1#1697).





Plate 15 Pandauke Group Pottery (2)

6) Band filled with rocker impressions and arched lines (R22#69); 7) Band filled with comb impressions and arched lines 
(UK_9#3E-Profile); 8) Pot with everted rim, decorated with two rows of arched lines (KU 1#1930); 9) Pot with everted rim, 
decorated with an eroded band delimited below with a zigzag row (DAK_40cm#1). 





Plate 15 Pandauke Group Pottery (3)

10) Pot with everted rim, decorated with two horizontal lines; below three zigzag rows (KU 1#1929); 11) Band of several 
horizontal lines (R22#67); 12) Bowl with a rim band of several horizontal lines overlaid with comb impressions (PAN#335); 
13) Restricted bowl with several arched lines below the rim and smaller arched lines below the main motif (R22#4).





Plate 16 Ungwar Kura Group Pottery (1)

1) Rim with diamond-shaped lip which is decorated with a zigzag row (UK_1#191); 2) Open bowl with lip groove,
decorated with band filled with fine cross-hatching, delimited below by two zigzag rows (UK_7#100); 3) Pot with everted 
rim and a band filled with unspecified impressions and two rows of zigzag impressions inside the delimiting horizontal 
lines (UK_6#161); 4) Open bowl with steep wall and lip groove, decorated with band filled with fine impressions and 
several round, hollow stylus impressions (UK_9#660).





Plate 16 Ungwar Kura Group Pottery (2)

5) Band filled with cross-hatching (UK_9#15E-Wall); 6) Restricted bowl with a rim band filled with comb impressions and
incised arched lines (UK_9#1E-Profile); 7) Band filled with rocker comb impressions and a wavy line (UK_9#12E-Wall); 8) 
Band filled with cross-hatching and an arched line (UK12#707); 9) Band filled with cross-hatching, interrupted by a round, 
indented application; below rocker comb impressions (UK_12#14N-pit); 10) Band filled with unspecified impressions and 
arched line; below the main motif several arched lines (UK_12#2N-pit).





Plate 16 Ungwar Kura Group Pottery (3)

11) Restricted bowl with rim band filled with cross-hatching and scattered zigzag impressions, delimited below with 
three zigzag rows (UK_7#273); 12) Vessel unit (large pot) with complex decoration consisting of rocker comb impressions 
covering the body, several rows of arched lines, and patterns filled with cross-hatching (UK_7#119); 13) Open bowl with 
steep wall and slightly everted rim, decorated with a complex pattern consisting of horizontal lines, rocker impressions, 
and several arched lines (UK_9#198).





Plate 16 Ungwar Kura Group Pottery (4)

14) Band filled with fine horizontal and diagonal lines; below round comb impressions (UK_9#6E-Profile); 15) Band 
filled with horizontal lines, overlaid by vertical lines and arched lines (UK_12#996); 16) Eroded band with vertical 
application; 17) Horizontal lines overlain with zigzag pattern and vertical application; 18) Restricted bowl with angular, 
concave lip, decorated with a band filled with unspecified impressions, delimited below with two zigzag rows (VU of 
UK_7+12#126).





Plate 17 Complete Vessels from Pangwari Site (PGW_I)

Three complete vessels excavated in winter 2013/2014 at the Pangwari site (unit PGW I) in a context with stone settings 
(see Chapter 7.4.2, Fig. 71): 1) Open bowl with a band of fine cross-hatching and a horizontal application at one side, 
which is enclosed by holes on each side (#1667); 2) Pot with slightly everted rim with a horizontal application decorated 
with indentations (#1670); 3) Pot with slightly everted rim with a band of three horizontal lines and a zigzag row below 
(#1668).
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