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Introduction 
In 2017, S. Wynne-Jones (Department of Archaeology, University of York) and F. Sulas 
(UrbNet, Aarhus University) directed an excavation at the site of Unguja Ukuu, Zanzibar1. The 
information following below is based on the interim excavation report (Wynne-Jones and 
Sulas 2017). The site, with an estimated size of about 17 ha, is located on a sandy strip along 
the seashore of the Menai Bay. On one side of this strip, a low-lying beach sand bank is 
nowadays present, while on the other side, there runs a creek (Uzi Channel). Early dates 
indicate that the island of Zanzibar may have played a crucial role in the development of 
settled life and connections to Indian Ocean trade. While numerous middens were detected 
at the site in the past, no structure at this location had been excavated in its entirety. The 
overall scientific aim of the excavation in 2017 was to get a better understanding of the 
development of an urban, mercantile culture on the island on the eastern African coast. More 
specific aims were to explore whether domestic structures could be identified and to collect 
samples for various bioarchaeological and geoarchaeological analyses. 
The excavation in 2017 concerned two trenches. Trench UZ001 (10 x 10 m), at the location 
of earlier discovered midden deposits, revealed deposits of the earliest occupation of the 
site. Removal of the top soil (#1001) of this trench revealed a concentration of artefacts 
(#1002), which was systematically sampled. Further layers of artefacts were found, but no 
other clear structural features were attested. A 1 m sampling interval was applied (the 
horizontal space between samples was ca. 1 m). 
Trench UZ002 (3 x 5 m) revealed occupation deposits that represent a series of domestic 
structures, apparently occupied over a relatively continuous period during the earlier 
occupation of the site (7th-9th centuries AD). Attested features include floors and remains of 
daub, possibly representing walls. Various distinguished contexts include house floor 
deposits, a pit in the house floor, occupation deposits, disturbed, artefact-rich deposits just 
below the topsoil, a hearth and adjacent burning feature and a shell concentration. Some 
contexts were sampled every meter while other contexts were sampled every 50 cm.  
This report concerns the preliminary analysis of 31 charcoal samples, 9 samples from trench 
UZ001 and 22 samples from trench UZ002 (see Table 1), with an original total weight of 1097 

 
1 Coordinates: -6.2987° N, 39.358° E. 
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gr. All samples were collected from stratified archaeological contexts. The aim of the charcoal 
analysis was to classify and, if possible, identify and interpret charcoal remains and to select 
material for 14C dating of terrestrial material. 
 
Table 1. Unguja Ukuu (2017), context of the analyzed charcoal samples. Sample type: sieve = picked from the 
sieve during dry sieving; CS = charcoal sample hand-picked in situ. 
Sample Trench Sample 

type 
Context Context 

1 UZ001 Sieve 1002 Disturbed, artefact-rich deposit just below topsoil 
2 UZ001 Sieve 1003 Disturbed, artefact-rich deposit just below topsoil 
3 UZ001 CS#1001 1002 Disturbed, artefact-rich deposit just below topsoil 
4 UZ001 CS#1002 1002 Disturbed, artefact-rich deposit just below topsoil 
5 UZ001 CS#1003 1002 Disturbed, artefact-rich deposit just below topsoil 
6 UZ001 CS#1004 1002 Disturbed, artefact-rich deposit just below topsoil 
7 UZ001 CS#1005 1002 Disturbed, artefact-rich deposit just below topsoil 
8 UZ001 CS#1006 1002 Disturbed, artefact-rich deposit just below topsoil 
9 UZ001 CS#1007 1002 Disturbed, artefact-rich deposit just below topsoil 
10 UZ002 Sieve 2003 Disturbed, artefact-rich deposit just below topsoil 

11 UZ002 Sieve 2005 Occupation deposit - charcoal possibly from same tree 
(burnt in situ)? 

12 UZ002 Sieve 2006 House floor 
13 UZ002 Sieve 2008 Sandy deposit next to floor – outdoor space? 
14 UZ002 Sieve 2009 Burning feature next to hearth pit 
15 UZ002 Sieve 2012 House floor 
16 UZ002 Sieve 2013 Sandy deposit next to floor – outdoor space? 
17 UZ002 Sieve 2014 Sandy and ashy deposit next to floor – outdoor space? 
18 UZ002 Sieve 2015 Sandy deposit next to floor – outdoor space? 
19 UZ002 Sieve 2016 Sandy deposit next to floor – outdoor space? 
20 UZ002 Sieve 2018 House floor 
21 UZ002 CS#2001 2001 Topsoil 
22 UZ002 CS#2002 2003 Disturbed, artefact-rich deposit just below topsoil 
23 UZ002 CS#2003 2003 Disturbed, artefact-rich deposit just below topsoil 
24 UZ002 CS#2004 2003 Disturbed, artefact-rich deposit just below topsoil 
25 UZ002 CS#2005 2004 Dense shell concentration 
26 UZ002 CS#2006 2009 Burning feature next to hearth pit 
27 UZ002 CS#2007 2005 Occupation deposit with possibly tree burnt in situ 
28 UZ002 CS#2008 2014 Sandy deposit next to floor – outdoor space? 
29 UZ002 CS#2009 2017 Pit in house floor 
30 UZ002 CS#2010 2024 Sandy deposit beneath of house floor (bottom of trench) 
31 UZ002 CS#2011 2016 Sandy patch next to house floor – outdoor space? 

 

Materials and methods 
During excavation, 100% of the material from each context was dry-sieved on a sieve with a 
mesh-width of 2 mm. The charcoal was sorted and provided as charcoal samples to 
Moesgaard Museum, Department of Archaeological Science and Conservation and handled 
further by W. Out. At Moesgaard Museum, most of these samples were wet-sieved on a sieve 
with a mesh width of 1 mm while using a low-pressure, gentle water flow to remove 
remaining sediment. The samples were dried afterwards. While the charcoal of certain 
samples was very robust, immediate partial disintegration of the carbonized material due to 
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wet-sieving was observed for sample 14. When this was noticed, wet-sieving of this sample 
was immediately stopped. 
The charcoal fragments were studied using a binocular with a maximum magnification of 40X 
and a reflected light microscope with a maximum magnification of 500X. For the classification 
and taxonomic identification of the charcoal, the following classification protocol was 
applied, aiming to explore the variety of the charcoal assemblage, to classify the charcoal as 
much as possible within a limited time-frame and to select material for dating at a relatively 
early stage: 
-The samples were described and the quantity of charcoal fragments per sample was 
estimated. 
-Fragments were selected for analysis, applying on a random sampling technique in most 
cases, but sometimes focusing on relatively large fragments in order to increase the chances 
to observe sufficient characteristics for classification and possible identification. The number 
of fragments selected per samples concerned 30 fragments for samples with a relative large 
volume (samples 10, 11, 12, 14 and 17) and 10 fragments for the other 27 samples. Some 
samples contained <10 fragments, while few studied fragments appeared to represent other 
materials. 
-Each selected fragment was weighted. 
-Per sample, initially only the transversal section of a certain number of charcoal fragments 
per sample was studied to classify the fragments into charcoal types and to identify the tree 
part (twig, branch, trunk). This resulted in the development of types characterized by letters 
(A-K). 
-Afterwards, material for dating was selected based on a preference list provided by F. Sulas2. 
Within individual samples, preference was given to branch wood and to fragments that had 
earlier been assigned to a specific charcoal type. Within individual charcoal fragments, 
preference was given to the fragments’ outer parts. Observations concerning bark, tree part 
(branch/trunk) and presumed number of growth rings were noted down. The descriptions of 
the fragments selected for dating are presented in a separate report. The dating results of 
these samples became available when the charcoal report was almost finished.  
-Each recognized charcoal type was further described, documented and compared with other 
types by studying the transversal, tangential and radial section, aiming to work towards 
refinement of the charcoal classification and possibly taxonomic identification within a 
limited time-frame. For this part, one to three fragments per type were studied, and different 
sections were photographed (without scale bar). The descriptions primarily follow Wheeler 
et al. (1989), but also contain more general descriptions3. InsideWood (InsideWood 2004 
onwards; Wheeler 2011) was used as the primary identification keys, while also the Csiro 
atlas of hardwood (Ilic 1991) was consulted. Prof. P. Baas of the National Herbarium 
Netherlands kindly helped with the classification by providing short comments on 
photographs of the various types distinguished in this phase. Any mistakes are the 
responsibility of the author of this report only. 

 
2 Sending in samples for dating in this stage instead after further study was carried out on request. 
3 A characteristic that has not been documented but what has been taken into consideration is the 
dispersal of pores in the transversal section. 
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-The earlier studied fragments were subjected to renewed analysis, based on all three 
sections of each fragment, using the information from the earlier stage to classify the 
charcoal further. This resulted in refinement of the assignment of charcoal fragments to 
types. During this step, sub-types with numbers were developed (K1-K3).  
-after obtaining the first dating results, material from partly the same and partly other 
contexts and samples were selected to obtain more 14C-dates. The classification of these 
fragments is based on the analysis of three sections of the charcoal. The descriptions of the 
fragments selected for dating are presented in a separate report. The dates of these 
fragments were not available when writing this report.  
-Dr. J. Kveiborg and H. Strehle (Moesgaard Museum, Department of Archaeological Science 
and Conservation) kindly assisted with the study of non-botanical fragments. 

 

Results 
 
Weight data and sample descriptions 
Table 2 shows the weight of the original sample as measured in the field, the weight of the 
studied material and the weight of the remaining sample. The weight of the samples as 
measured in the field ranges from 1 to 500 gr., with a total weight of 1172 gr. The current 
weight of the samples ranges from 0.2 to 595 gr., with a total weight of 838 gr. The general 
trend is that the weight of most samples decreased, presumably because the initial weight 
concerned charcoal and sediment, which has been partially removed during wet-sieving. For 
sample 14, weight loss is explained by the fact that a part of the charcoal fell apart during 
wet sieving. There is additionally one sample that has apparently increased in weight. This 
increase presumably primarily relates to the fact that the sample bag contains a second 
sample bag with charcoal that may have been added later. 
Appendix 1 shows the weight per studied fragment. These data allow for possible future 
calculation of weight data per taxon. 
 
Table 2. Unguja Ukuu (2017), weight data of the analyzed charcoal samples. 
Sample Weight in the 

field incl. 
sediment (gr.) 

Weigth 
analysed 
fragments 
(gr.) 

Weigth 
remaining 
sample incl. 
sediment (gr.) 

Current weight 
(gr.) 

Weight lost due 
to 
sieving/other 
factors (gr.) 

1 20.20 5.79 4.48 10.26 9.94 

2 8.60 4.39 1.16 5.55 3.05 

3 16.00 0.44 0.62 1.07 14.93 

4 2.00 0.28 0.10 0.38 1.62 

5 5.10 3.53 3.53 3.53 -1.96 

6 6.10 2.73 0.22 2.94 3.16 

7 3.90 0.25 0.22 0.46 3.44 

8 8.91 0.04 0.00 0.04 8.87 

9 1.00 0.18 0.00 0.18 0.82 

10 60.00 16.69 25.22 41.92 18.08 

11 500.00 60.53 535.00 595.53 -95.53 
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12 53.30 11.84 24.48 36.32 16.98 

13 10.80 3.42 5.05 8.47 2.33 

14 250.00 13.56 49.72 63.29 186.71 

15 17.70 2.18 3.22 5.39 12.31 

16 8.50 0.97 4.17 5.14 3.36 

17 41.80 16.59 0.87 17.46 24.34 

18 11.80 3.15 3.78 6.93 4.87 

19 18.60 0.00 8.73 8.73 9.87 

20 2.30 1.03 0.09 1.12 1.18 

21 5.00 0.71 0.17 0.88 4.12 

22 7.80 1.28 0.03 1.31 6.49 

23 36.60 0.85 2.23 3.08 33.52 

24 6.70 0.17 0.55 0.73 5.97 

25 6.70 0.63 0.74 1.37 5.33 

26 13.70 4.78 0.73 5.51 8.19 

27 8.40 4.06 1.43 5.49 2.91 

28 3.40 1.78 0.56 2.34 1.06 

29 1.80 0.04 0.19 0.24 1.56 

30 16.40 0.42 1.11 1.54 14.86 

31 19.10 0.54 0.64 1.18 17.92 

Total 1172.21 162.86 679.05 838.38 330.30 
 
Table 3 provides a simple description of the charcoal samples, giving an estimation of the 
number of charcoal fragments, information about the maximum size of the fragments, and 
information about the presence of materials other than charcoal. The number of charcoal 
fragments per sample ranged from 0 to several hundreds of fragments. The largest fragments 
were up to 6 cm. The charcoal was generally well-preserved, with exception of one type, type 
G, that systematically showed orange filling in most fragments. Five fragments from samples 
from samples 1,4, 7 and 10, all from the artefact-rich deposit just below the topsoil, showed 
sides that were not completely carbonized. Apart from charcoal, the samples also contained 
possible bone fragments, material that appears to represent organic material deformed by 
heating, possibly small pottery fragments and two possible jet fragments. 
In the disturbed, artefact-rich deposit of trench UZ001, most samples contained moderate 
numbers of fragments. Samples 4 and 9 did however contain only few fragments while 
sample 5 did not contain any charcoal. 
In trench UZ0002, some samples were relatively rich in charcoal, containing several hundreds 
of charcoal fragments. This concerned the sieve samples 11 from an occupation deposit 
(context 2005), 12 from a house floor (2006), 14 from a burning feature next to a hearth 
(2009) and 17 from a sandy and ashy deposit that possibly represents an outdoor space 
(2014). The volume of sample 10 from an artefact-rich deposit (2003) was also relatively 
large. In contrast, sample 19 from the possible outdoor space contained material that 
possibly represents organic material deformed by heating, but no identifiable charcoal. With 
exception of one sieve sample and some hand-picked samples that contained <10 fragments 
(samples 20, 27, 28 and 29), most other samples contained between 10 and 125 charcoal 
fragments. In case of samples 16 (possible outdoor space), 22-24 (artefact-rich deposits), 25 
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(shell concentration), 26 (burning feature) and 29 (pit), the presence of a single taxon and 
the outer appearance suggested that these fragments may originally have formed a single 
charcoal piece. Apart from sample 16, these samples represent hand-picked samples. 
When looking at the quantity and weight of the charcoal samples, it becomes clear that there 
are few clearly anthropogenic contexts that are relatively rich in charcoal. This concerns 
occupation deposit 2005, house floor 2006, burning feature 2009 that may represent an in-
situ burned tree or tree stump and possible outdoor deposit 2014. 
 
Table 3. Unguja Ukuu (2017), description of the charcoal samples. Sample type: sieve = picked from the sieve 
during dry sieving; CS = charcoal sample hand-picked in situ. 
Sample Trench Sample 

type 
Context Description 

1 
UZ001 Sieve 1002 Ca. 30 charcoal fragments, max. size ca. 4 cm, one possible 

bone fragment.  

2 
UZ001 Sieve 1003 

Ca. 25 charcoal fragments, max. size ca. 2 cm, one 
fragment of unidentified material (not burned bone).  

3 UZ001 CS#1001 1002 Ca. 50 charcoal fragments, max. size ca. 1 cm. 

4 UZ001 CS#1002 1002 Three charcoal fragments, max. size 1.5 cm. 

5 UZ001 CS#1003 1002 Organic material deformed by heat, no charcoal. 

6 UZ001 CS#1004 1002 Ca. 75 charcoal fragments, max size 2 cm. 

7 UZ001 CS#1005 1002 Ca. 30 charcoal fragments, max. size ca. 0.5 cm. 

8 
UZ001 CS#1006 1002 Ca. 30 charcoal fragments, max. size ca. 0.5 cm, most 

fragments long and thin. Two fragments of possibly jet. 

9 UZ001 CS#1007 1002 Single charcoal fragment, ca. 0.75 cm. 

10 UZ002 Sieve 2003 Ca. 125 charcoal fragments, max. size ca. 3 cm. 

11 
UZ002 Sieve 2005 

Several hundreds of charcoal fragments, max. size ca. 6 
cm. 

12 UZ002 Sieve 2006 Ca. 350 charcoal fragments, max. size ca. 4 cm. 

13 UZ002 Sieve 2008 Ca. 50 fragments, max size ca. 2 cm. 

14 
UZ002 Sieve 2009 

Several hundreds of charcoal fragments, max. size ca. 3.5 
cm. Charcoal suffered from wet sieving, instantly falling 
apart and disintegrating.  

15 UZ002 Sieve 2012 Ca. 25 fragments, max. size ca. 1,5 cm. 

16 
UZ002 Sieve 2013 

Ca. 75 fragments, max. size ca. 1,5 cm. May originally 
concern a single charcoal fragment. Contains material 
other than charcoal (Sediment? Pottery sherd?). 

17 
UZ002 Sieve 2014 

Ca. 300 charcoal fragments, mostly < 0.5 cm, max. size ca. 
4 cm. 

18 
UZ002 Sieve 2015 Ca. 75 fragments, max. size ca. 2 cm. Contains organic 

material deformed by heating? 

19 
UZ002 Sieve 2016 

Fragments of possible organic material deformed by heat, 
possible bone fragments, single small charcoal fragment 
(indet). 

20 UZ002 Sieve 2018 Single charcoal fragment, ca. 1.5 x 1,5 cm. 

21 UZ002 CS#2001 2001 Ca. 30 charcoal fragments, max. size ca. 2 cm. 

22 
UZ002 CS#2002 2003 Ca. 30 charcoal fragments, max. size ca. 3 cm. May 

originally concern a single charcoal fragment. 

23 
UZ002 CS#2003 2003 Ca. 100 charcoal fragments, max. size ca. 1 cm. May 

originally concern a single charcoal fragment. 

24 
UZ002 CS#2004 2003 Ca. 75 charcoal fragments, max. size ca. 1 cm.  May 

originally concern a single charcoal fragment. 
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25 
UZ002 CS#2005 2004 Ca. 30 charcoal fragments, max. size ca. 0,75 cm. May 

originally concern a single charcoal fragment. 

26 
UZ002 CS#2006 2009 Ca. 40 charcoal fragments, max. size ca. 2 cm. May 

originally concern a single charcoal fragment. 

27 UZ002 CS#2007 2005 Single charcoal fragment, ca. 3 cm. 

28 UZ002 CS#2008 2014 Single charcoal fragment, ca. 2,5 cm. 

29 
UZ002 CS#2009 2017 Six charcoal fragments, max. size ca. 0,5 cm. May originally 

concern a single charcoal fragment.  

30 UZ002 CS#2010 2024 Ca. 100 charcoal fragments, max. size ca. 1 cm.  

31 UZ002 CS#2011 2016 Ca. 30 charcoal fragments, max. size ca. 1.75 cm. 
 
Charcoal classification 
A total of 339 fragments have been studied, of which 331 represented charcoal fragments. 
Appendix 2 shows the classification of each studied charcoal fragment. 
The majority of the wood represents hardwood (Angiospermae, Dicotyledons), while 
softwood (Gymnospermae) was not observed. There were no fragments that were explicitly 
recognized as European wood. A single fragment of possible palm wood was identified 
(Angiospermae, Monocotyledons, Arecaceae). Within the category hardwood (all types other 
than palm wood), 12 charcoal types have been distinguished (A-K3). Table 4 shows these 
charcoal types and provides a simple description of their wood-anatomical characteristics. 
Appendix 3 provides a description of the wood-anatomical characteristics per charcoal type 
for all hardwood types, while appendix 4 gives a summary of the outcomes of the entry of 
these characteristics in InsideWood. It is important to realize that the distinguished types do 
not necessarily represent individual taxa. On one hand, types may include multiple taxa; on 
the other hand, it may occur that the hardwood types are not mutually exclusive. 
The majority of the analyzed charcoal, 71%, is charcoal assigned to the distinguished charcoal 
types. 23% of the fragments showed similarity with these types and were identified as such 
with a level of uncertainty (cf. type X or type X?). 6% of the fragments were not identified. 
These fragments include few burr wood fragments and one possible bark fragment. 
Among the distinguished types, it was possible to distinguish four groups, which are 
presented below. It is hypothesized that taxa within a group are taxonomically more related 
with each other than with taxa from other groups. The distinguished groups are: 
1) possible palm wood; 
2) ring-porous wood (type G); 
3) dispersed porous-wood with clear axial parenchyma around the pores visible in the 
transversal section (types B, H and I), which at least in case of type B also concerns aliform 
axial parenchyma;  
4) dispersed-porous wood without axial parenchyma around the pores clearly visible in the 
transversal section (types A, C, D, F, J, K1, K2 and K3). 
Ad 2) Type G, often filled with orange material, seems to be ring-porous4. Large vessels 
dominated the wood of many fragments of this type, making it difficult to observe other 
anatomical elements and resulting in restricted visibility of wood with smaller vessels in the 
transversal section. Nevertheless, a combination of wood with many large vessels and wood 

 
4 A second opinion about a single fragment of type G by P.H. Mikkelsen also resulted in the conclusion 
that the wood is ring-porous. Addition: see also the note at the end of the report. 
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with few smaller vessels could be observed in the transversal section of some larger 
fragments. In a sample with such larger fragments, a few smaller fragments that did not show 
large vessels or clear orange filling could be recognized as wood of this type with small 
vessels. If it concerns ring-porous wood, the rare occurrence of wood with small vessels 
indicates that the wood has restricted strength. 
The vessels of the fragments of type G were regularly filled with orange material, pointing to 
a possible taphonomical process (heating?). The orange filling represents iron-rich clay with 
some mica’s. Similar iron-rich clay is known from the local environment of the inland of 
Zanzibar and differs from the sediment found at the beach (pers. comm. F. Sulas 2018). 
If the wood is ring-porous indeed, and if it would be local, it could according to InsideWood 
represent Cordia cafra, Alangium sp., Grewia damine, Omphalocarpum lecomteanum and 
Balanites sp.5. A question is then whether these taxa occurred on Zanzibar in the past. At 
least Grewia damine occurs nowadays in Tanzania6.  
Ad 3) While most types were characterized by heterogeneous rays, relatively homogeneous 
rays were observed in types H and I. The rays of type I looked rather homogeneous in the 
radial section but appeared heterogeneous in the tangential section. 
Type B, which differs from types H and I, can be identified as wood of the Fabaceae family, 
based on the presence of aliform parenchyma and vestured pits (P. Baas, pers. comm. 
13.07.2018). Type I also seems to be characterized by aliform parenchyma and is therefore 
identified as cf. Fabaceae. Type H shows similarity with types B and I in the transversal section 
based on the pore size and distribution and the apparent presence of some type of 
paratracheal axial parenchyma7. The characterization of the axial parenchyma of this type 
needs further study. 
Fabaceae (Leguminosae) is a family that includes many different genera and species, 
amongst which for example Brachystegia spp. (miombo), Julbernardia globiflora and 
Isoberlina sp., taxa that characterize the miombo woodlands in Tanzania (Abdallah & Monela 
2007). According to a first ethnographic study from Tanzania, various Brachystegia species 
are included in the long list of taxa that are considered to be suitable as fuel for iron working 
(Lyaya 2015). According to another study about modern-day charcoal use in Tanzania, the 
Fabaceae family includes taxa that are used for timber and carving (Malimbwi & Zahabu 
2008), and type H potentially corresponds with some of these taxa (see appendix 4). But 
Fabaceae (Leguminosae Caesalpinioideae) also include Hymenaea verrucosa, or Zanzibar 
copal, of which the use is known from Unguja Ukuu in the 7-8th century CE (Crowther at al. 
2015). The Fabaceae family does not include those taxa that dominate the modern-day 
mangrove vegetation at Zanzibar (based on the taxon list published by Punwong et al. 2013). 
Ad 4) 
-Scalariform perforation plates and scalariform pits were systematically observed in K2. 
Initially, few fragments were classified as type E (based on characteristics observed in the 
transversal section), but these have been lumped with type K2 based on the common 
presence of scalariform perforation plates and scalariform pitting in at least some of the 
fragments classified as type E. 

 
5 InsideWood, identification criteria ring-porous wood and occurrence in Tropical Africa, independent 
of the geographical distribution of these taxa within Tropical Africa. 
6 Source: http://www.fao.org/docrep/x5327e/x5327e16.htm 
7 Wheeler et al. 1989, p. 272. 
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-Uni-seriate rays were observed in types F, J and K3, while prismatic crystals were observed 
in types D, K1 and particularly K3. 
-Types K1 (found in a single sample) and K3 may be the same taxon.  
-A1 and K1 have various characteristics in common, but a clear difference concerns the 
presence of prismatic crystals in K1. Types K2 and K3 are also not the same as type A. 
-Types J and F may be the same taxon. The distinction between these types is based on the 
distribution of pores in the transversal section.  
Type K2 can represent wood from 19 families, including species of the genera Bruguiera sp., 
Ceriops sp. and Rhizophora sp. That means that this type - amongst many other taxa - could 
represent the mangrove taxa Bruguiera gymnorhiza, Ceriops tagal and Rhizophora 
mucronata, which are known to occur on Zanzibar nowadays and also grew there in the past 
(Punwong et al. 2013). Based on the anatomical similarity between the various types, this 
suggest that types A, C, F, J and K1-3 could represent taxa from mangrove vegetation. It can 
however not be excluded that the types represent other taxa and vegetation types. 
In few fragments, growth rings were observed that may represent growth rings. In the first 
place, growth rings were possibly discerned in most fragments of type G (see further 
discussion below). In addition, fragments of types A, B, D, F, J and K2 sometimes showed 
features interpreted as growth rings. 
 
Table 4. Unguja Ukuu (2017), charcoal types and main anatomical characteristics. The columns “Nr. contexts” and 
“Nr. samples” refer to the number of contexts and samples in which a type is found. Ranges of numbers in these 
columns present a minimum and maximum number, resulting from uncertain classifications (cf. type X).  
Type Hard-

wood 
Diffuse-
porous 

Aliform 
paren-
chyma 

Growth 
rings 

Heteroge- 
neous rays 

Ray width Paren- 
chyma in 
bands 

Nr. 
contexts 

Nr. 
samples 

A + + - +/- + 1-3 - 1 4-5 
B + + - +/- + 1-4 - 1 1-2 
C + + - - + 2-4 + 2 4 
D + + - +/- + 1-3 - 1 2 
F + + - +/- + 1 - 1 3 
G + -? - +? + 4-5 - 1 3 
H + + ? - +/- 3-8 - 2-5 3-6 
I + + + - - 2 (1-3) - 4 6-7 
J + + - +/- + 1 - 1 3 
K1 + + - - + 1-3 + 1 1 
K2 + + - +/- + 1-3(4) - 7 9-12 
K3 + + - - + 1 + 3 3 
Palm? - - - - - - - 1 1 
Indet. ´+/- + - +/- +/- - - 2 7 

 
Table 4 that presents the main characteristics of the charcoal types also shows in how many 
context types and samples the various types were attested (different contexts with the same 
function were here considered as a single context type). Type K2 was frequently found: there 
were attested in seven context types and in nine to possibly 12 samples. Type I was found in 
four context types and six to possibly seven samples. Type H possibly also occurred 
frequently, but identifications of this type are often uncertain. Type K3 was found in three 
context types and three samples. Type C was found in two context types and four samples. 
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Type A was found in one context type and in four to five samples. The other types (B, D, F, G, 
J, K1 and possible palm) were only found in single context types and in maximum three 
samples. The relation between type and context is further discussed below. 
Table 5 shows the charcoal types per sample in relation to sample context and sample 
quantification (weight and number of fragments). The number of types per sample ranges 
from 0 (samples 5 and 19) to 6 (sample 2). 51% of the samples contains a single type, while 
only 5 samples (16%) contain 4 to 6 types. There is no direct relation between the weight or 
the quantity of fragments per sample and the number of types distinguished. Individual 
samples containing more than three types come from disturbed, artefact-rich deposits just 
below the topsoil (five samples), sandy deposits next to the floor that possibly represent 
outdoor space (two samples) and the house floor (one sample). 
 
Table 5. Unguja Ukuu (2017), quantification and characterization of the charcoal types per sample in relation to 
context, sample weight and the estimated number of fragments per sample. The samples are ordered by context 
number. High values of charcoal weight and fragments are shown in bold.  
Sample Trench Context Context Weigth 

(gr.) 
Nr. 
fragments 

Nr. 
types 

Types 

1 UZ001 1002 
Disturbed, artefact-rich 
deposit just below topsoil 10 30 4? 

A, A?, B, D, J, 
indet. 

3 UZ001 1002 
Disturbed, artefact-rich 
deposit just below topsoil 1 50 1 J 

4 UZ001 1002 
Disturbed, artefact-rich 
deposit just below topsoil 0 3 1 Indet. 

5 UZ001 1002 
Disturbed, artefact-rich 
deposit just below topsoil 4 0 0  - 

6 UZ001 1002 Disturbed, artefact-rich 
deposit just below topsoil 3 75 3-4 A, B?, C 

7 UZ001 1002 Disturbed, artefact-rich 
deposit just below topsoil 0 30 Min. 3 

A, A?, F, 
indet. 

8 UZ001 1002 
Disturbed, artefact-rich 
deposit just below topsoil 0 30 2 F, cf. K2 

9 UZ001 1002 Disturbed, artefact-rich 
deposit just below topsoil 0 1 1 F  

2 UZ001 1003 
Disturbed, artefact-rich 
deposit just below topsoil 6 25 6 

A, D, J, H?, cf. 
K2, palm? 

                
21 UZ002 2001 Topsoil 1 30 2 C, cf. C, cf. H 

10 UZ002 2003 
Disturbed, artefact-rich 
deposit just below topsoil 42 125 4 

C, I, K2, K3, 
indet. 

22 UZ002 2003 
Disturbed, artefact-rich 
deposit just below topsoil 1 30 1 C 

23 UZ002 2003 
Disturbed, artefact-rich 
deposit just below topsoil 3 100 1 I 

24 UZ002 2003 Disturbed, artefact-rich 
deposit just below topsoil 1 75 1 A? 

25 UZ002 2004 Dense shell concentration 1 30 1 K2, cf. K2 

11 UZ002 2005 
Occupation deposit - charcoal 
possibly from same tree (burnt 
in situ)? 596 +++ 2 I, cf, I, K2 

27 UZ002 2005 
Occupation deposit with 
possibly tree burnt in situ 5 1 1 I 

12 UZ002 2006 House floor 36 350 4-5 I, K2, K3 
15 UZ002 2012 House floor 5 25 2 K1, K1?, K2 
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20 UZ002 2018 House floor 1 1 1 cf. H 

14 UZ002 2009 
Burning feature next to hearth 
pit 63 +++ 2 K2, K3 

26 UZ002 2009 
Burning feature next to hearth 
pit 6 40 1 K2 

13 UZ002 2008 
Sandy deposit next to floor – 
outdoor space? 8 50 2-3 G, K2, indet. 

16 UZ002 2013 
Sandy deposit next to floor – 
outdoor space? 5 75 1 H 

17 UZ002 2014 
Sandy and ashy deposit next 
to floor – outdoor space? 17 300 1-2 

G, cf. G, 
indet. 

28 UZ002 2014 
Sandy deposit next to floor – 
outdoor space? 2 1 1 I 

18 UZ002 2015 Sandy deposit next to floor – 
outdoor space? 7 75 Min. 3 

G, H, cf, H, cf. 
K2, indet. 

19 UZ002 2016 
Sandy deposit next to floor – 
outdoor space? 9 0 1  - 

31 UZ002 2016 Sandy patch next to house 
floor – outdoor space? 1 30 1 cf. I 

29 UZ002 2017 Pit in house floor 0 6 1 K2, cf. K2 

30 UZ002 2024 Sandy deposit beneath of 
house floor (bottom of trench) 2 100 1 cf. H, B/H 

 
Table 6 visualizes the relation between types and context. Types B, D, F (possibly matching 
J), and J and possible palm wood were only found in disturbed, artefact-rich deposits in 
trench UZ001. Type A was also primarily found in similar contexts in UZ001, and furthermore 
possibly in one sample with a similar context from UZ002. Type C is found in found in 
disturbed, artefact-rich deposits and in the topsoil, primarily in trench UZ002 and additionally 
in one sample of trench UZ001. 
Types G, I, K1 and K3 are only found in trench UZ002. Type G is only found in the sandy deposit 
next to the house floor that possibly represents outdoor space. Type I is found in the house 
floor, occupation deposits, possible outdoor deposits and disturbed, artefact-rich deposits. 
Type K1 (possibly matching K3) is found in the house floor. Type K3 is found in the house 
floor, the burning feature next to the hearth pit, and in the disturbed, artefact-rich deposit 
just below the topsoil. 
Types H and K2 are mostly found in trench UZ002 and possibly in single samples in trench 
UZ001. Type H is found in and underneath the house floor, in possible outdoor deposits, in 
the topsoil (UZ002) and possibly in a disturbed, artefact-rich deposit (UZ001). Type K2 is 
found in disturbed, artefact-rich deposits (both trenches), and in UZ002 in the house floor, 
the occupation deposit, the burning feature, a pit in the floor, a shell concentration and in 
the possible outdoor area. 
 
Table 6. Unguja Ukuu (2017), visual overview of the types per sample. S= sample number, T=trench, C=context. 
The context descriptions have been simplified. P?=palm? 
S T C Context A B C D F G H I J K1 K2 K3 P? Indet. 
1 UZ001 1002 Disturbed deposit                             
3 UZ001 1002 Disturbed deposit                             
4 UZ001 1002 Disturbed deposit                             
5 UZ001 1002 Disturbed deposit                             
6 UZ001 1002 Disturbed deposit   ?                         
7 UZ001 1002 Disturbed deposit                             
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8 UZ001 1002 Disturbed deposit                     cf.       
9 UZ001 1002 Disturbed deposit                             
2 UZ001 1003 Disturbed deposit             ?       cf.       
                                    
21 UZ002 2001 Topsoil                             
10 UZ002 2003 Disturbed deposit                             
22 UZ002 2003 Disturbed deposit                             
23 UZ002 2003 Disturbed deposit                             
24 UZ002 2003 Disturbed deposit ?                           
25 UZ002 2004 Shell concentration                              
11 UZ002 2005 Occupation deposit                              
27 UZ002 2005 Occupation deposit                              
12 UZ002 2006 House floor                             
15 UZ002 2012 House floor                             
20 UZ002 2018 House floor             cf.               
14 UZ002 2009 Burning feature                             
26 UZ002 2009 Burning feature                             
13 UZ002 2008 Outdoor space?                             
16 UZ002 2013 Outdoor space?                             
17 UZ002 2014 Outdoor space?                             
28 UZ002 2014 Outdoor space?                             
18 UZ002 2015 Outdoor space?                     cf.       
19 UZ002 2016 Outdoor space?                             
31 UZ002 2016 Outdoor space?               cf.             
29 UZ002 2017 Pit in house floor                             
30 UZ002 2024 Under house floor              cf.               

 
Tree part classification 
The analysis of tree parts has revealed the presence of different types of tree parts (see table 
7 and appendix 2). Young trunks (32%) and old branches or young trunks (29%) dominate the 
assemblage. Particularly in case of samples containing only a single type and possibly only 
originally one fragment, the fragments representing branch wood may represent in fact the 
inner part of young trunks. Trunk wood that has not been assigned to either young or old 
trunks represents 15% of the material, branch wood 10%, burr wood 2% and material not 
assigned to a tree part 11%. Sample 3 (artefact-rich deposit) contained a twig. There were no 
fragments that were explicitly assigned to old trunk wood. Older trunks may be included in 
the general category trunk wood. Branch wood was represented by various taxa and was 
attested in various contexts.  
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Table 7. Unguja Ukuu (2017), description of tree parts attested in the charcoal samples. Ybr=young 
branch, Obr=old branch, Br=branch OBr/Ytr=old branch/young trunk, Ytr=young trunk, Otr=old trunk, 
Tr=trunk, Bw=burr wood, Unkn=unknown.  
Sample / 
tree part 

Twig Ybr Obr Br Obr/yt Ytr Otr Tr Bw Unkn Total 

1   2   1 1 2   2 1? 1 10 

2       1 2 4   2   1 10 

3 1       8       1?   10 

4         1 1     1?   3 

5                     0 

6       2 4 2   2     10 

7       2 1 1   1   5 10 

8         1         3 4 

9     1               1 

10   1 4   4 9   6 1 5 30 

11         1 13   16     30 

12   1     4 17   7   1 30 

13     2   5 2       1 10 

14     2   12 16         30 

15         8 2         10 

16         3 5   2     10 

17       2 6 11   3 2 6 30 

18   1     1 4   2   2 10 

19                     0 

20           1         1 

21   1 1 2 3 1   1   1 10 

22         6 4         10 

23           6   4     10 

24     1 3 3         3 10 

25         3           3 

26     2 1 4         3 10 

27               1     1 

28               1     1 

29                     0 

30         7 3         10 

31         5 1       4 10 

Total (n) 1 6 13 14 93 105 0 50 6 36 324 

Total (%) 0 2 4 4 29 32 0 15 2 11 100 
 
14C-dates 
The first set of 14C-dates are presented in appendix 5. 
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Discussion 
This report concerns the preliminary analysis of a selection of 339 charcoal fragments from 
29 samples from two trenches at Unguja Ukuu. The charcoal from both trenches was well-
preserved. The charcoal analysis has resulted in the distinction of types 13 types, of which 
two may be the same as others. 71% of the studied fragments were assigned to one of the 
types. The majority of fragments represents hardwood (Angiospermae, Dicotyledons). Only 
one fragment was tentatively assigned to palms (Angiospermae, Monocotyledons, 
Arecaceae). The majority of the hardwood represents wood from young trunks and old 
branches/young trunks. 
The analysis has resulted in the distinction of three taxonomic groups of hardwood, including 
ring-porous taxon (type G), Fabaceae and possible Fabaceae (types B, H and I; possibly three 
different taxa), and possibly six different taxa of which various may represent taxa growing 
in mangrove vegetation – although it cannot be excluded that these types represent other 
types of vegetation. The ring-porous taxon stands out because of the iron-rich clay filling of 
its vessels, which may potentially give further information about the use or taphonomy of 
this type. 
There are few anthropogenic contexts that are particularly rich in charcoal: occupation 
deposit 2005, house floor 2006, burning feature 2009 that may represent an in-situ burned 
tree or tree stump and context 2014 that is part of the possible outdoor space. Types found 
in all the first three contexts are types I and K2, while individual contexts also contained other 
types. The charcoal-rich sample from the possible outdoor space context contained primarily 
type G. Other samples from this context contain also charcoal from other types. 
Two types (K2 and I) were found particularly frequently, some occasionally (A, C, F, G, H, J 
and K3) and few types only rarely (B, D, K1 and possible palm). Considering the fact that the 
charcoal was well-preserved, and assuming that the results are representative, these 
differences may represent differential use of wood (with exception of K1 that may represent 
K3). Possible differential use (more frequent use of some types than others) may relate to 
differential availability of wood or selective use of taxa. Selective use of wood could have 
resulted from selective use of specific taxa for specific purposes based on technical aspects 
such as the density of wood taxa and their suitability as fuel, but also social aspects may have 
played a role in this.  
The analysis has resulted in some indications about a relation between charcoal type and 
context. Types B, D, F (possibly matching J), J and possible palm wood were uniquely found 
in the disturbed, artefact-rich deposits of trench 1. Type A was also primarily found in these 
contexts in the same trench. Type C was in found in disturbed, artefact-rich deposits and in 
the topsoil in both trenches. In contrast, types G, I, K1 and K3 and possibly types H and K2 
were uniquely found in UZ002. Type G was only found in the sandy deposit next to the house 
floor that possibly represents outdoor space. These patterns can be explained by differences 
in the function of the contexts, deposition processes, and/or taphonomic factors. 
Comparison with other material groups may shed more light on this. The association of type 
G from contexts interpreted as possible outdoor space points to selective use of wood for 
this context, which may be related to a specific function of the space. 
The current preliminary results allow for further analysis such as comparison with the results 
of other analyses from the same excavation and linking the results to the site’s stratigraphy. 
While doing so, the representativity of the results should, however, be kept in mind. First, 
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only a selection of the charcoal was studied. Furthermore, 23% of the charcoal classifications 
are not certain, while 6% of the charcoal is unidentified, despite relatively good preservation. 
Additionally, the large variety of types in some samples indicates that further analysis may 
reveal new types and/or new relationships between types and contexts. Further, the partial 
selection of larger charcoal fragments to facilitate classification may hypothetically have 
resulted in underrepresentation of taxa that fragmentize more (Chabal 1988 cited in Asouti 
and Austin 2005). 
A major direction for future research is the further documentation, description and 
identification of the distinguished charcoal types by an archaeobotanist or wood expert 
specialized in tropical wood, including further visual documentation with for example SEM 
microscopy. As part of this, those fragments that are tentatively assigned to a type (“cf. type 
X” and “type X?”) need further study. A subsequent method that will be able to push forward 
and narrow down the obtained classifications and identifications is more detailed 
comparison of the distinguished types with images in InsideWood and the CSIRO wood atlas 
(Ilic 1991), comparison with existing reference collections of African wood and of course the 
collection of a wood reference collection from Zanzibar. Further study of regional floras, 
which contain information about which taxa are likely to have occurred in the region, may 
also narrow down the identifications, although it should be kept in mind that also imported 
taxa may occur. When more precise identifications will have been obtained, this will allow 
comparison with data from other sites and/or analyzed by other researchers. 
When it has become clearer which taxa are present in the analyzed samples, it will be 
relevant to investigate by means of other proxies what the vegetation on Zanzibar and nearby 
Unguja Ukuu looked like at the time of occupation(/use) of the site. A subsequent question 
will be how the vegetation relates to the taxa attested in the charcoal assemblage. Did people 
use those taxa that were plentiful available, or only a selection of taxa? When further 
charcoal identifications are available, it may also be possible to make further conclusions 
about the characteristics of the wood, and about the selective use of wood based on 
characteristics of the wood on the one hand (e.g. density, burning aspects) and the 
(presumed) function of the wood on the other hand. This can then also be compared with 
information about the use of specific wood taxa as known from ethnographic studies 
(Chikumbirike 2014; Lyaya 2015; Malimbwi & Zahabu 2008 and references cited in these 
sources). 
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Appendices 1-5: digital appendices. 
 
Addition March 2019: a discussion of the charcoal of type G with C. Vermeeren (BIAX Consult) 
after finishing this report has resulted in the hypothesis that this type could concern 
Avicennia sp., a taxon that may represent mangrove vegetation. This taxon is not ring-porous. 
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