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Abstract 

The Pre-Aksumite period in Eastern Tigrai, northern Ethiopia witnessed great social and 

economic changes in part propelled by expanding of trade relations across the 

Mediterranean, Red Sea, and extending to South Asia.  While past archaeological 

research has tended to focus on the external influences driving changes within 

communities, more recent work has started to explore the local, indigenous aspects, 

including the formation of craft specialists to cope with the growing economy. Findings of 

large quantities of stone scrapers at many Pre-Aksumite and Aksumite sites throughout 

Tigrai, suggests hide processing to be a local tradition forming as a craft specialization. 

Stone scrapers are traditionally associated with hideworking activities and are still used 

by many modern hideworker artisans living in southern Ethiopia. Drawing upon 

ethnoarchaeological and archaeological studies, this dissertation explores the use of 

stone scrapers as hideworking tools in order to identify and track the formation of craft 

specialists at the Pre-Aksumite site of Mezber (>800 BCE-CE100) and the Pre-

Aksumite/Aksumite site of Ona Adi (ca. 50 BCE-CE 700). Through this, we can start to 

evaluate the internal/indigenous influences driving cultural change during the Pre-

Aksumite period which set the scene for the development of the following Aksumite period.   

 

Keywords:  Craft Specialization, Hideworkeing, Pre-Aksumite, Aksumite, Ethiopia, 
Use-wear, Ethnoarchaeology, Experimental Archaeology 
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The development of craft specialization during the Pre-
Aksumite period in eastern Tigrai, Ethiopia: A study of 
hideworking traditions 
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Chapter 1. 

Introduction 

Recent studies of the Pre-Aksumite period (>800-450 BCE) in the northern Horn 

of Africa (Figure 1.1) are providing new insights into the development of social 

complexity during the 1st millennium BCE. This development has been partly 

attributed to the emergence of expanding trade connections, linking eastern Africa 

to the Mediterranean, Red Sea, Indian Ocean, and the Far East. This period may 

have witnessed the emergence of Pre-Aksumite polities governed by groups of 

elites with limited power over crucial trade routes. These polities are suggested to 

have emerged from the consolidation of smaller chiefdom of agro-pastoralist 

populations subsisting in the highlands of Ethiopia and Eritrea (Curtis 2009; 

Fattovich 2010; Harrower and D’Andrea 2014). 
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Figure 1.1: Map of Ethiopia showing the location of western and eastern Tigrai

An important aspect of Pre-Aksumite cultural developments may have been the 

development of craft specialization. Craft specialization has long been associated 

with the emergence of social complexity and the formulation of centralized 

governing polities (Childe 1983; Clark 1995; Evans 1978; Patterson 2005; Wailes 

1996). It has been linked to production for exchange and with activities of 

individuals and their families/households who were often spatially removed from 

their communities (Child 1950). Studies of craft specialization typically focus on: 

the organization of production in particular socioeconomic, political and cultural 

settings; the social and cultural identity of artisans; the use or consumption of the 

goods they produce; and the cultural meaning attached to those goods (Costin 

2004; Patterson 2006; Stien 1998; Weedman 2006). While the emergence of craft 

specialization is a significant cultural development, no systemattic studies have 

been conducted for the Pre-Aksumite and early Aksumite periods in Eastern Tigrai. 

I propose to investigate the emergence and development of craft specialization 

focusing on the processing of hides at the sites of Mezber and Ona Adi, located in 

the Gulo Makeda region of northern Ethiopia. 
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The processing and trading of hides has a long history in Ethiopia, with the 

earliest written references dating to the Early Aksumite period (CE 100) (Michaels 

1991). The export of cattle to South Arabia and other countries in the Red Sea 

region remains to this day an important aspect of the Ethiopian economy. Cowhide 

production has continued into modern times as an important good not only for 

household consumption, but also in international trade (Weedman 2006: 194-195). 

Rural peoples of southern Ethiopia still rely on the processing and trading of cattle 

and goat hides to support their local economy, and hideworking plays an integral 

role in their society.  

The existence of hide working during the Pre-Aksumite and Aksumite periods 

has been suggested through the finding of stone scrapers, a tool class that is often 

associated with hide processing (L. Phillipson 2009a, 2009b; Puglisi, 1946). The 

continued use of these scrapers reflects continuity in stone tool use from the Pre-

Aksumite through the Aksumite period, so much so that stone tool use in hide-

working persists even after the introduction of iron tools (Phillipson 2000; L. 

Phillipson 2009a). Recent studies of scrapers from Aksumite sites in Western 

Tigrai demonstrate the continued use of stone scrapers into the Aksumite period 

as reflecting a social system similar to those of modern hideworking groups. It has 

been suggested that lower caste or marginalized groups of Aksumite and possibly 

Pre-Aksumite societies were the sole participants in important labor tasks such as 

hideworking and ceramic manufacturing (L. Phillipson 2009a).  

1.1.  Main Research Goal and Objectives 

The goal of this study is to investigate the development of social 

complexity/inequality occurring during the Pre-Aksumite period in eastern Tigrai by 

studying the emergence of craft specialization focusing on hideworking traditions. 

The study will also be extended to the Aksumite period to determine what changes 

took place in hide-working production during the Pre-Aksumite to Aksumite 

transition (hereafter the PA-A transition).  
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Iron tools appear in the material record during the late Pre-Aksumite and 

increase in number through the Aksumite period (Anfray 1963; Manzo 2002, 2009; 

Phillipson 2012: 34-36). Along with the introduction of iron tools, it has been 

suggested that there was an increase in the use of stone tool scrapers revealing 

continuity in stone tools from the earliest Pre-Aksumite through to the Aksumite 

periods (L. Phillipson 2000; 2009). Reasons for this continued use of stone 

scrapers may relate to specific aspects of the hideworking process, as reflected in 

modern hideworking activities. Evaluating hideworking traditions during the PA-A 

transition with the introduction of iron provide new insights into why a culture may 

choose to continue some existing technological traditions while also incorporating 

new technologies (i.e. iron) into their toolkits. 

To achieve these goals, three main objectives were addressed: 

1. Identify and explore the use of scrapers as hide processing tools in the 
Pre-Aksumite period and the PA-A transition. 

2. Identify and explore the spatial distribution of hide processing activities 
during the Pre-Aksumite and PA-A transition 

3. Identify and track/compare temporal changes in hideworking activities 
from the early Pre-Aksumite period through the PA-A transition. 

The methods and data employed involve the incorporating of both 

ethnoarchaeological and stone tool analysis of both ethnographic and 

archaeological materials, i.e. morphological and low-power use-wear analysis of 

scrapers. Together the sites of Mezber and Ona Adi provide secure Pre-Aksumite 

and Aksumite contexts necessary to carry out these objectives. Identifying and 

tracking the emergence of specialization in hide-processing as preserved in Pre-

Aksumite deposits at the site of Mezber and Pre-Aksumite and Aksumite contexts 

at Ona Adi will provide the opportunity for the further exploration of the 

development of hideworking traditions in Ethiopia, increasing our understanding of 

the emergence of early social complexity in the northern Horn of Africa. 

To achievethese objectives, multiple methodologies were employed and data 

were obtained from: 1) an ethnoarchaeological study of the Wolayta hideworkers, 
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and 2) lithic analyses of scrapers excavated from Pre-Aksumite deposits at Mezber 

and Pre-Aksumite and Aksumite deposits at Ona Adi. The following section 

provides an outline of each objective with the corresponding data and methods 

used to address them. 

1.1.1. Objective 1  

The first objective was to identify the use of scrapers as hide processing 

tools in use during the Pre-Aksumite period through the PA-A transition, and the 

following Aksumite period. Previous use-wear analysis of scrapers uncovered from 

Pre-Aksumite and Aksumite surface scatters in Western Tigrai has concluded that 

different forms of scrapers were used to work different types of materials (L. 

Phillipson 2009a, 2009b, 2013). These studies have also suggested that the 

location of different scraper types hint at possible activity areas, which may be 

indicators of craft specialization. Due to small sample sizes and lack of data from 

stratified sites, these studies may be limited in providing a full understanding of the 

development of craft specialization during the Pre-Aksumite period most 

specifically that related to the processing of hide.  

In this dissertation, wear patterns of stone tools uncovered from stratified 

sites were utilized to identify the use of each scraper type and to reveal specific 

activities occurring at the sites of Mezber and Ona Adi. To achieve this objective, 

two approaches  were taken: 1) conducting a low-power use-wear study on 

morphologically identified scrapers from the archaeological record to identify 

function (i.e., were scrapers used only in the processing of hide or to processes 

other material types including wood, stone, ivory etc.); and 2) tracking differences 

in usage between the different scraper types (i.e., are the different types of 

scrapers only morphologically different, or are they also functionally different?).  

An ethnoarchaeological study of the Wolayta hideworkers was utilized to 

help inform about specific patterns observed archaeologically including: 1) 

conducting a low-power use-wear study on scrapers used in the processing of 
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hide, creating a comparative collection to strengthen the archaeological use-wear 

study; 2) tracking the types of scrapers used in hide processing, which may help 

to explain the different types of scrapers observed archaeologically; and 3) tracking 

the procurement, manufacture, maintenance, use, and discard of tools used in the 

processing of hides to better understand the technological organization of hide 

processing tools.  

1.1.2. Objective 2 

The second objective was to track the spatial distribution of hide processing 

activities during the Pre-Aksumite period and the PA-A transition. Identifying the 

location and distribution of hide processing activities at Mezber and Ona Adi aided 

in revealing the location of possible workshop areas characteristic of the 

development of craft specialization. That locations of hide-working activities, were 

related to elite and non-elite structures and to domestic areas further indicated 

possible social aspects of hide processing. The location of hide processing 

activities of the Wolayta helped to evaluate possible functional and social reasons 

for the distribution of such activities thus enhancing the interpretation of the 

archaeological record. To achieve this objective, the identification and tracking of 

the following items/activities were completed: 1) the location of hide scrapers at 

the site of Mezber and Ona Adi; 2) the location of hide processing activities with 

relation of elite and non-elite structures; 3) the location of hideworking activities 

with relation to domestic areas; and 4) the location of hideworking activities of the 

Wolayta. 

1.1.3. Objective 3 

The third objective of this study on hideworking traditions was to identify and 

track temporal changes in hideworking activities from the early Pre-Aksumite 

period through the PA-A transition. Tracking changes through time of different 

aspects of the scraper technology created the means by which to explore how hide 

processing emerged and developed as a craft specialization during the Pre-



7 

 

Aksumite period and its continued practice through to the PA-A transition and 

Aksumite periods. This also provided the opportunity to explore the impacts on 

older stone tool technologies with the introduction of iron, and how this effected 

the development of craft specialization relating to the processing of hide.  

The ethnoarchaeological study of Wolayta hide-workers provided new 

understandings as to reasons behind the continued use and/or discarding of stone 

tool scraper technology. To address this objective, several aspects of the 

archaeological and ethnoarchaeological record were identified and tracked 

including: 1) changes in the types of scrapers used in the processing of hide from 

the Aksumite to the PA-A transition; 2) changes in the location of hide processing 

activities through time with relation to elite and non-elite features as well as 

domestic areas; 3) trends within scraper technology with the introduction of new 

materials (i.e., iron); and 4) reasons for using stone scrapers and  changes in 

scraper technology used by the Wolayta with the introduction/availability of new 

materials (i.e., iron and glass).  

Each of these objectives was addressed using both archaeological and 

ethnoarchaeological data, providing the means by which to study and track the 

development of craft production in the Pre-Aksumite period and its continued 

practice within hideworking traditions into the later Aksumite period.  

1.2.  Eastern Tigrai Archaeology Project (ETAP) 

The goals and objectives of this study of hideworking traditions is part of the 

larger Eastern Tigrai Archaeology Project (ETAP) investigating the development 

of social complexity during the Pre-Aksumite and Aksumite periods.  The sites 

under examination, Ona Adi and Mezber, were discovered during systematic 

survey of the area by the G-MAP group (Gulo-Makeda Archaeological Project, 
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2003-2006) and selected for excavation by ETAP1 (Eastern Tigrai Archaeological 

Project 2007-2015) based on the presence of Pre-Aksumite and/or PA-A transition 

material found in surface collections. The excavations at both sites are part of 

ETAP’s on-going research investigating the development of the Pre-Aksumite 

period within eastern Tigray. ETAP’s main goal is to examine the dynamics of early 

state formation in northern Ethiopia, specifically the Pre-Aksumite period (>840-

400BCE), with the following objectives: 

1. Investigation of the role of indigenous and exogenous cultural elements in 
the development of the Pre-Aksumite state; 

2. Elucidation of Pre-Aksumite internal political and agricultural economy; 
3. Study of ancient trading/exchange relationships through the analysis of 

artifacts (i.e. ceramics, stone tools, metal etc.) (D’Andrea et al. 2008: 4).  

Long term goals for research at Mezber and Ona Adi include the 

comparison of a rural Pre-Aksumite village site (Mezber) to that of a large town site 

(Ona Adi), as well as identifying the existence/material manifestations of the PA-A 

transition (Ona Adi) in eastern Tigrai (D’Andrea et al. 2013: 5 unpublished field 

report). These goals allow for the testing of the idea that during the Pre-Aksumite 

period mainly elite groups were affected by South Arabian cultural influences, while 

rural populations retained indigenous cultural features. The excavations also have 

provided the means by which to create a chronological framework for ceramic and 

lithic studies as well as highlighting differences in Pre-Aksumite rural vs. urban, 

and domestic vs. elite life ways.   

 Mezber is the only Pre-Aksumite site to have undergone systematic 

excavation and analysis, while Ona Adi is the only site to be excavated with deep 

deposits showing the entire sequence from the Pre-Aksumite though the PA-A 

transition and into the Aksumite period. Together, both provide the opportunity to 

identify and study changes in behavioural actions regarding hideworking 

 

1 ETAP is a natural out-growth of G-MAP survey group of which involved the 
ethnoarchaeological and archaeological survey in Gulo Makeda (2003-2006). 
This project identified the presence of large towns and elite populations in the 
area dating to the Pre-Aksumite and Aksumite periods (D’Andrea et al. 2008). 
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technology through a span of over 2000 years, providing the means for identifying 

the development of craft specialization. 

1.3. Chapter Summary 

This chapter has introduced the goals and objectives of this dissertation and 

provided background on the larger ETAP study. The following chapters will provide 

an in-depth description of early hideworking traditions and the emergence of craft 

specialization during the Pre-Aksumite and Aksumite periods in Eastern Tigrai. 

Background to this study including past archaeological and ethnoarchaeological 

studies are provided in Chapter 2. This is followed by a discussion of the theoretical 

background in Chapter 3 and methods employed in Chapter 4. The results of the 

use wear, ethnoarchaeological and archaeological study of scrapers are presented 

in Chapters 5, 6, and 7, respectively. A discussion of the implications of the results 

is presented in Chapter 8 and final conclusions in Chapter 9.  
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Chapter 2.  
 
Archaeological Background 

This chapter provides a critical review of archaeological studies on the history of 

hideworking traditions in Eastern Tigrai that are relevant to this dissertation. A brief 

background on Pre-Aksumite and Early Aksumite archaeology is presented with 

focus on lithic studies, followed by detailed information on Mezber and Ona Adi. A 

review of ethnographic studies of hideworkers in Ethiopia is also presented along 

with the cultural history of the Wolayta people.    

2.1. Cultural history of the Pre-Aksumite Period   

Published dates for the Pre-Aksumite period, based on work completed in 

Western Tigrai (Figure 2.1), place it within the latter part of the 1st millennium BCE 

ending around the start of the Aksumite period (Table 2.1). The vast majority of 

sites have been found in the northeastern highlands of Tigrai and Eritrea (Figure 

2.2). This region of the Horn of Africa has a semi-arid landscape, crosscut by 

several major drainage systems that form an important part of the agricultural 

productivity for the area (Figure 2.2) (Fattovich et al. 2001).  

Table 2.1:  Pre-Aksumite and Aksumite dates (Fattovich et al. 2001) 

Pre-Aksumite Period  700-400 BC 

Proto-Aksumite Period 400-50 BC 

Aksumite Period 50BC-AD700 

           Early Aksumite phase 50BC-AD150        

           Classic Aksumite phase  AD150-400/450 

           Middle Aksumite phase AD400/450-550 

  
                        Late Aksumite phase AD550-700 

Post-Aksumite Period After AD700 
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Figure 2.1: Location of the study area in Eastern Tigrai (Modified from D'Andrea 
et al. 2008a: 152) 

Recent research has identified diverse trajectories for the formattion of Pre-

Aksumite polities, highlighting internal and external influences on cultural 

development within the region (Fattovich 2004; Fattovich et al. 2001; Bard & 

Fattovich 2001; Phillipson 1998; 2000; Curtis 2008; Schmidt et al. 2008; Apaak 

2008; D’Andrea et al. 2008a; D’Andrea 2008b). Traditionally, archaeological 

investigations in northern Ethiopia have tended to focus on sites located in Western 

Tigrai, an area viewed to be the heartland for both Pre-Aksumite and Aksumite 

polities, centered at Yeha and Aksum respectively (Figure 2.2) (Littmann et al. 

1913; Chittick 1974; Michels 1994; 2005; Bard 1997; Fattovich & Bard 1997; 

Negash 1997; Fattovich et al. 2000; Finneran 2000; Phillipson 2000). In Eritrea, 

limited archaeological projects have tended to focus onthe Asmara region 

(Franchini 1953; Tringali 1965; Schmidt & Curtis 2001; Schmidt et al. 2008). Due 

to this intense focus in the west, little is understood of eastern Tigrai, an area of 

known prehistoric and historic significance (Anfray 1973, 1974, Godet 1977; 

Fattovich 1990). It is only in recent years that this area has received any true 
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systematic studies which have led to a reinterpretation for the development of 

cultural complexity in the Horn of Africa (D’Andrea et al. 2008a; Wolf & Nowotnick 

2010; Harrower & D’Andrea 2014). 

 Studies of early state societies in Ethiopia have attributed socio-economic 

change to external cultural influences arising from Egypt (4th-2nd millennia BC), 

chiefdoms of the Gash Delta, eastern Sudan (2nd millennium BC) (Fattovich 1988; 

1990; Munro-Hay 1993), the Ancient Ona Culture of Eritrea (Tringali 1965; Tringali 

and Munro-Hay 1991; Schmidt and Curtis 2001; Schmidt et al. 2008), the Tihama 

region of South Arabia (1st millennium BC), and the expansion of Roman 

commercial interests to the Indian Ocean (1st millennium AD). However, recent 

studies are suggesting that external influences may have been mediated by 

indigenous peoples who were already well established in the area (Fattovich 1996; 

2004; Curtis 2008). Located within the highlands and dating to the mid-1st 

millennium BC are several Pre-Aksumite urban centers that contain both 

indigenous and Sabaean cultural elements. The Pre-Aksumite period was 

originally identified as an Ethio-Sabaean state  based on the presence of Southern 

Arabian features including dressed stone monumental architecture, the use of 

Himyaritic language and disc/crescent moon symbols of the South Arabian god 

Almaqah (Anfray 1967; 1968; Fattovich 1988, 1990). Each center, while containing 

Sabaean stylistic elements, alsorevealed unique local traditions centered on 

ceramic styles and the organization of lithic toolkits (Anfray 1973; Fattovich 1990, 

2004; Phillipson 1998). It has been suggested that such diverse features may, 

instead of reflecting one unified Pre-Aksumite culture, actually represent several 

undefined cultures influenced by a variety of Sabaean cultural elements (Fattovich 

2009; Phillipson 2009). Recent investigations have started to look at the impacts 

of southern Arabian vs. indigenous elements along with the presence of Sabaean 

colonists in Pre-Aksumite times (Fattovich 2004; Schmidt and Curtis 2001; Curtis 

2004; Schmidt et al 2008; D’Andrea and Welton in prep). 
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There are two interpretations for the origin and development of the Pre-

Aksumite period being discussed at present. The first holds true to earlier 

interpretations (Bent 1893: 134-151; Glaser 1895; Conti Rossini 1928: 99-101; 

Sergew Hable Selassie 1972: 26-34; Ullendorff 1973: 47; Ricci 1984) that 

emphasises South Arabian features of the material culture. This interpretation 

suggests that small numbers of mercantile elites were establishing themselves at 

various localities to form a trade diaspora network that monitored the flow of goods 

in the region. The movement of merchants to the area would have been partly the 

result of Arabian attempts to access the Red Sea and trade routes into East Africa 

(DiBlasi 2005; Finneran 2007; Gerlach 2012; 2013; Jap et al. 2011; Michels 2005; 

Wolf and Nowotnick 2010), with the colonists eventually becoming linked into the 

political system known as D’MT (de Contenson 1981), adopting South Arabian 

royal titles (Schneider 1973). Southern Arabian elements introduced into the area 

included monumental dressed stone buildings, stone sculpture, Sabaean script, 

the worship of the disc and crescent moon symbols of the God Almaqah and 

possibly iron-working (Anfray 1990; de Contenson 1981; Fattovich 1990; Phillipson 

2012). These interpretations support the idea of the Pre-Aksumite polity center to 

have been at Yeha where a well-preserved temple and rock-cut tombs have been 

found (Anfray 1973).  

Recent work both in Western and Eastern Tigrai and Eritrea are challenging 

this interpretation of the origins of the Pre-Aksumite polity/polities. These 

investigators have focused more explicitly on defining the local components of the 

material culture, proposing there to have been an indigenous origin of a 

heterarchical society with the presence of elite groups whose wealth was 

generated from the salt, incense, and the cattle trade (D’Andrea 2008; Harrower 

and D’Andrea 2014: 517-518; D’Andrea and Welton in prep; DiBlasi 2005: 4-12; 

Curtis 2008; Schmidt 2009). Curtis (2004, 2008) has gone so far as to challenge 

the idea that Sabaean colonists infiltrated the Horn and imposed their cultural 

identities on local peoples. Investigating the Pre-Aksumite Ancient Ona culture in 

Eritrea, Curtis (2008) suggests that the indigenous Ona elites would have actively 
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appropriated iconography, religious architecture, and other South Arabian 

elements as symbols of power used to boost their prestige and legitimise claims to 

rulership. Evidence for this is found through the absence of Sabaean material 

culture at the Ona sites (Schmidt et al 2008a; 2008b; Curtis 2008). Similar 

evidence for this has been found at the D site in Aksumite where Pre-Aksumite 

domestic contexts contained no South Arabian features (Phillipson 2000; Phillips 

2004). Based on this evidence, Sabaean elements seem to have been restricted 

to only a few areas of Tigrai and mostly related to elite contexts. Domestic pottery 

and lithic industries reflect more local forms with stylistic links to prehistoric times 

suggesting the continuation of older traditions well into the Pre-Aksumite 

andAksumite periods (Fattovich 1978; 1990; 1997; 2004; Phillipson 1998; Curtis 

2004; Phillipson 2000). The presence of Sabaean elements in Pre-Aksumite 

material culture is believed to reflect the presence of a small number of South 

Arabian merchants settling in the Horn of Africa and eventually interacting with 

local chiefdoms, possibly through marriage, bringing with them elements of their 

own culture (Fattovich 2010).  

Current work by the ETAP group is confirming the indigenous 

interpretations for the development of social complexity in the Horn through 

surveys and excavations in the Gulo-Makeda region in Eastern Tigrai. It has been 

established that this area had unique ceramic and, possibly lithic traditions carried 

through from earlier times that are different from that observed in the west. In 

addition, evidence from Mezber indicated the presence of Pre-Aksumite settlement 

present more than 600 years prior to the arrival of Sabaeans. This lends further 

support to the importance of indigenous influences on cultural change and draws 

attention to the level of autonomy Eastern had from the supposed Western Tigrai 

center (D’Andrea 2008; Harrower and D’Andrea 2014: 517-518; D’Andrea and 

Welton 2016).  

Linguistic studies have provided additional supporting evidence for the 

indigenous origins of Pre-Aksumite polities. These studies indicate that an earlier 
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local hierarchical society could be ascribed to Semitic populations speaking an 

early form of Ge’ez (Blench 2012; Gragge 2008). They suggest that local African 

elements in the language seem to increase in frequency through time suggesting 

a degree of autonomy from South Arabia. Traditional Ethiopian sources including 

the sacred text Kebra Negast, also support an indigenous origin of the Pre-

Aksumite polity/polities, but with an emphasis on links with King Solomon through 

the Biblical episode of the Queen of Sheba. 

2.1.1. Pre-Aksumite sites 

Very few Pre-Aksumite sites outside of the Aksum/Yeha area have 

undergone detailed investigation. This intensive focus on the Aksum/Yeha region 

is partially the result of a heightened awareness of the Aksumite period centered 

in Aksum where Pre-Aksumite deposits were viewed as more of a byproduct of 

excavating Aksumite sites (D. Phillipson 2012: 21-22). Other reasons are related 

to the dominant presence/accessibility of large Pre-Aksumite structures dotting the 

landscape and along main roads. Such sites include the large Pre-Aksumite 

settlement and Great Temple at Yeha (D’Andrea et al. 2008b; Michels 1994; 2005), 

several elite and domestic sites uncovered throughout Aksum and around the 

stelae field (Phillips 2000), two large farming settlements of Kidane Mehret 

(Phillipson 2000) and Bieta Giyorgis (R. Fattovich and K. Bard 2001; 1997), 

andSeglamen, located just 10 km southwest of Aksum (Kobishchanov 1979; Ricci 

and Fattovich 1986). Each of these sites dates to the latter part of the Pre-Aksumite 

period and, with the exception of Kidane Mehret, are interpreted as reflecting 

Sabaean style elements within their architecture.  

Pre-Aksumite sites located outside Aksum have undergone comparatively 

far less investigation. Only a handful have been documented and even fewer have 

been excavated. Studies conducted at these sites seem to indicate a Pre-Aksumite 

tradition that is different than that seen in the Aksum area (Anfray 1963), possibly 

reflecting more autonomy from western Tigrai than previously belived (Michels 

1994; 2005: 9-21). Many of the known sites are located east of Aksum, along trade 
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routes running from the Red Sea port of Adulis to Aksum (Anfray 1963; 1966; 1968; 

1973; Curtis and Schmidt 20008; D’Andrea et al. 2008b). These sites include those 

located in the Asmara region belonging to the Ancient Ona Culture, and several 

village sites in the Gulo-Makeda region. It has been suggested that Eastern Tigrai 

may have larger numbers of sites dating to the Pre-Aksumite period (Anfray 1963; 

1966; 1968; 1972; 1973; D’Andrea et al. 2008b). Different from western Tigrai, the 

east seems to consist of mostly small sites and are devoid of large Pre-Aksumite 

urban centers. Ceramic styles are also different, with local styles dominating the 

assemblages (D’Andrea et al. 2008b; Manzo 2009. Unlike  western sites of which 

are characterized by stelae in the Aksumite period and larger urban centers within 

the Pre-Aksumite period, most sites located in the east are characterized by stone 

pillars, such as those found at Ona Adi and Adi Ahoune, and other settlements. 

Based on archaeological evidence, eastern Tigrai has been occupied for at least 

3000 years. There is evidence of early pastoralists and farmers which may be 

depicted in rock art portraying agro-pastural practices in the area (Mordini 1941; 

Graziosi 1941, 1964a, 1964b; Drew 1954; Fattovich 1988; Phillipson 1993). Later 

Pre-Aksumite regional towns seem to have been established, indicated by the 

presence of pillars and other architectural features, and continued in use through 

the Aksumite period (Leclant and Miquel 1959; Anfray 1973).  

A cluster of Pre-Aksumite sites located on the high plains southwest of 

Asmara in Eritrea are attributed to the Ancient Ona Culture (Curtis and Schmit 

2008; Curtis 2008). These sites do not possess the Sabaean cultural elements so 

widely seen in Aksum and Yeha, yet broadly date to the Pre-Aksumite period (mid-

1st millennium BC) (Curtis 2008). Elite materials including elaborate metal and 

stone objects were documented suggesting the presence of elites by at least the 

late fifth-to early Seventh-century BC, or at least some form of socio-economic 

inequality by this time (Curtis 2008: 333; Gerlach et al 2015; Schmidt et al., 

2008a&b). The close proximity to the Red Sea port of Adulis, which acted as a 

gateway for eastern trade with central Africa along with the presence of foreign 

objects, suggests trade to have played a role in the development Ona culture, 
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through the nature and degree of this trade is unclearr (Curtis 2004; 2008; Schimdt 

et al. 2008ab; Schmidt 2009; Tringali 2001;).  

Located 90km north of Mekele, several sites were uncovered during survey 

by the Gulo-Makeda Archaeological Project (G-MAP) and later the Eastern Tigrai 

Archaeological Project (ETAP) (D’Andrea et al. 2008; Harrower & D’Andrea 2014). 

These studies sought to explore rural areas of Gulo Makeda located away from 

Aksum/Yeha sites in Western Tigray and off the main road. Earlier studies rarely 

explored the rural areas of Tigrai. By traveling away from main roadways, the 

survey was able to uncover the presence of numerous Pre-Aksumite and Aksumite 

localities revealing the area to have been continuously heavily populated from at 

least the Later Stone Age (LSA) to Post-Aksumite times. Recovered sites also 

revealed unique cultural traditions similar to sites in southern Eritrea, including 

Matara and the Ona Culture with relatively few ties to the Aksum/Yeha sites 

(D’Andrea et al. 2008). Investigated sites included Etchmare East (D’Andrea et al. 

2011), Mezber (D’Andrea et al. in prep), and Ona Adi which is still under study2. 

The surrounding area of Etchmare East was probably continually occupied from 

the Pre-Aksumite through the Post-Aksumite periods. The site includes several 

artifact scatters and one pit burial found eroding out of the surface (D’Andrea et al. 

2011). The individual uncovered was found with diagnostic ceramic artifacts and 

dated to the late Pre-Aksumite or early Aksumite periods (PA-A transition). Isotopic 

studies of the human remains indicate similarities between the late Pre-Aksumite 

diets and those of modern populations in the area, which reflect a mostly 

vegetarian diet characterized by high dependence on cereals and legumes 

(D’Andrea et al., 2011: 371-373).  

A number of sites located along the Mai Agazen River, excavated in the late 

1950s by Jean Leclant and Henri de Contenson (Leclant 1959; de Contenson 

1961; 1962; 1963) and revisited in 1974 by Joseph Michels (Michels 2005), have 

 

2 The sites of Mezber and Ona Adi are the focus of this study and are discussed 
further in sections 2.5. 



18 

 

also revealed Pre-Aksumite materials. These sites, of which include the sites of 

Gobochela, Hawelti, Hawelti-Malazzo, Enda Tcherqos, and Mazaber, are believed 

to be related, each containing an array of elite style features. The site of Hawelti 

produced the largest number of elite features including approximately twenty 

monolithic stelae and two rough-stone buildings with associated fine stone 

carvings (Pirenne 1967; 1970; 1987; d’Contenson 1962; Leclant 1964; Japp et al. 

2011). Pieces of a finely carved stone baldachin/canopied throne were also found. 

Each side of the throne seems to have been decorated by a large bearded male 

figure wearing a cloak and carrying a paddle-like object and a smaller, beardless, 

possible female gowned figure. While such findings have been attributed as 

originating from South Arabia, none of these objects show clear affinities to the 

known provinces of that area. Moreover new studies are arguing that these 

affinities can be ascribed to a far wider and more generalized cultural influence 

(Japp et al. 2011; Phillipson 2012:30-33). 

While many of the eastern Tigrai sites indicate little influence by Sabaean 

culture, there is still evidence of contact especially during the latter part of the Pre-

Aksumite period. Located outside of Wukro is the site of Adi Akawh dating to 8th-

7th century BC. This site is unique because remains of a Sabaean temple were 

uncovered (Sergew Hable Sallassie 1972: 29; Schneider 1973). The architectural 

features are of Sabaean style and finds included a statue of a seated women and 

a altar with a Sabaean inscription and partially inscribed libation table. The   

inscription on the podium mentions D’MT and the temple of Yeha, reflecting some 

type of connection between the East and the West by the latter part of the Pre-

Aksumite period (Wolf 2010). 

2.1.2. Pre-Aksumite material culture 

The material culture uncovered from Pre-Aksumite sites can be grouped 

into three basic types: 1) ceramics; 2) stone tools; and 3) metals. The ceramics of 

the Pre-Aksumite period have traditionally been based on broad categories of 

styles that seem to display similarities across a wide region (Fattovich 1990; 
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Michels 1994; 2005; Munro-Hay 1991; L. Phillips in D. Phillipson 2000: 205-112). 

However, local varieties are now being distinguished, revealing regional variations 

that could be the result of common antecedents, limited contact, or the movements 

of potters (D’Andrea et al. 2008; Manzo in prep; Gaudlello 2014). 

Stone tools, excavated from sites in Western Tigrai seem to show significant 

regional variation and temporal development, but are still poorly understood 

(Phillipson 2009). They are comprised predominantly of obsidian microliths of local 

‘Late Stone Age’ affinity continuing from earlier traditions. Scrapers make up a 

large proportion of lithic assemblages and have been identified as mainly end 

scrapers, possibly used in working hide, parchment, and ivory (D. Phillipson 2000: 

216; L. Phillipson 2000; 2009: 109-111). Most of the raw material is derived from 

local sources found near the sites in exposed outcrops of basalt, chert, and 

siltstone. Many recovered microliths are made of obsidian which may derive from 

the far eastern region of Ethiopia, near the border with Eritrea (Zarins 1990). The 

variations observed in lithic assemblages may reflect different populations, cultural 

traditions and economic practices, though more detailed studies are still needed.  

Copper alloy metal is found throughout many Pre-Aksumite sites but only in 

small quantities. Iron appears towards the end of this period and is confined to 

personal adornments often found as pedants, bracelets, and hair picks (Phillipson 

2000). No evidence of industrial metalworking during this period has been 

discovered suggesting metal to have been imported into the northern Horn of Africa 

by this date (Finneran 2007: 139; D. Phillipson 2000: 86-116). 

 

2.2. The PA-A Transition of Eastern Tigrai and the Proto-
Aksumite Period of Western Tigrai)  

The Proto-Aksumite period of Western Tigrai (Fattovich and Bard 2001; D. 

Phillipson 2000), and the PA-A Transition (Habtamu Mekonnen personal 

communication) of Eastern Tigrai represent transitional phases between the earlier 
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Pre-Aksumite and later Aksumite periods. Little work has been conducted at sites 

with deposits dating to this transitional period, apart from that completed at Bieta 

Giyorgis near Aksum in Western Tigrai (Fattovich and Bard 1994; 2001; Manzo 

2003; Phillipson 2000a), and at Ona Adi in Eastern Tigrai (D’Andrea 2013; 2014; 

Habtamu Mekonnen in prep). The Proto-Aksumite period in Western Tigrai dates 

to the last four centuries BCE and demonstrates a material culture that is 

‘distinctively’ different from that of the Sabaean styled Pre-Aksumite material 

identified in earlier deposits at Bieta Giyorgis (Fattovich and Bard 1994). The 

defining features of Proto-Aksumite deposits include distinctive settlement pattern, 

monumental architecture, elite tombs, and administrative devices (Fattovich and 

Bard 1994; 2001; Manzo 2003). 

The Proto-Aksumite settlement identified on Bieta Giyorgis consists of one 

large site with associated smaller satellite sites (D. Phillipson 2000a). The large 

site is Ona Nagast with an accompanying elite cemetery (Ona Enda Aboi Zeuge) 

(Fattovich and Bard 1994). This settlement includes a monumental building with 

semi-subterranean rectangular rooms that continue in use and are enlarged by 

later Early Aksumite populations. There is a series of small scattered settlements 

surrounding Ona Nagast with an accompanying unique ceramic tradition (Fattovich 

and Bard 2001). Early Proto-Aksumite tombs consist of simple pit graves covered 

with small platforms and are associated with rough, small stelae. Accompanying 

monoliths were found and consist of three different forms: pointed stones, small 

pillars, and flat slabs. It has been suggested that these monoliths are similar to 

those of the Gash group in eastern Sudan and thus might represent three different 

social divisions and a cultural relationship with the Gash Group (Bard et al. 2002). 

Late Proto-Aksumite tombs and elaborate pit graves contain many grave goods 

such as conical bronze seals that were probably traded to the site (Fattovich et al. 

1998; Bard et al. 2002). These elaborate tombs may be attributed to a more 

dominant lineage forming among the community (Fattovich et al. 1998). From this 

evidence at Bieta Giyorgis, the Proto-Aksumite period has been interpreted as a 

formattive phase leading to the later Aksumite kingdom (Phillipson 2000). Because 
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it has only been identified at Bieta Giyorgis, the extent of control and influence 

outside of the Aksum area is not known, though it is thought that it may have acted 

as a seat of power within the region (Bard et al. 2002).  

Current excavations by the ETAP team in Eastern Tigrai are starting to shed 

new light upon the nature of the transition between the Pre-Aksumite and Aksumite 

periods and the extent of control coming from Aksum with their excavations at the 

site of Ona Adi. Recent excavations at the site of Ona Adi are revealing a different 

ceramic tradition than that observed at Bieta Giyorgis. While this work is still in 

progress (Habtamu Taddesse in prep) the ceramic styles and other artifact 

traditions seem to suggest strong ties to the earlier Pre-Aksumite period with the 

continuation of some ceramic traditions mixed with new motifs and manufacturing 

techniques (Habtamu Taddesse personal communication). There are few 

similarities to building structures and the ceramic types that directly connect Ona 

Adi to Bieta Giyorgis and the Proto-Aksumite period. Due to this and the close 

relation to the Pre-Aksumite traditions, ETAP has decided to refer to this period as 

the PA-A Transition. This terminology highlights the differences between Western 

and Eastern Tigrai and focuses on the continuing influence of the earlier Pre-

Aksumite period in Eastern Tigrai. It also more strongly reflects indigenous factors 

driving cultural change and suggests that Aksum/Yeha had much less control over 

the broader region the previously thought. While there are distinct cultural 

differences between Western and Eastern Tigrai during the Pre-Aksumite and 

Aksumite periods, it is clear that changes were occurring after 400BC in the 

northern Horn of which were actively a part of the development of the Aksumite 

state. It is important to note though that recent work by ETAP is demonstrating that 

the end of the Pre-Aksumite period may be later in Eastern Tigrai than elsewhere 

based on recent dates from the site of Mezber placing the end of the Pre-Aksumite 

in the 1st century CE (D’Andrea et al. in prep).  
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2.3. Early Aksumite Period 

Much of the work on the Aksumite period has focused upon elite elements 

of the Aksum area, with only recent studies attempting to explore rural or domestic 

households of this period. Aksum, has been interpreted as the capital of the 

Aksumite state that developed from the Proto-Aksumite polity near Aksum, which 

in turn developed after the fractioning of Pre-Aksumite polities in the region 

(Fattovich 2010; Fattovich and Bard 1997; Finneran 2007: 146).  

The temporal division of the Aksumite period has changed over the years 

(Anfray 1968; Conti Rossini 1928; de Contenson 1961; Michels 1994; 2005:9-12; 

Munro-Hay 1989: 19-20; Phillipson 2000: 474). Past dating schematics have 

focused on sites located in the Aksum/Yeha area, relying on inscriptions, ceramic 

typologies, and coinage with little use of absolute dating techniques. Recent work 

on stratified deposits at Bieta Giyorgis has revealed a new dating sequence based 

on ceramic typology, coinage, and multiple radiocarbon dates. According to this 

scheme (Bard et al. 2014), the Aksumite period contains 6 major divisions that are 

slightly different from those presented earlier (Fattovich et al. 2000) (Table 2.2). 

Table 2.2: Aksumite dates (Bard et al. 2014) 

Proto Aksumite Phase 360-40BC 

Aksumite 1/Early Aksumite Phase 120BC-AD 180/190 

Aksumite2/Classic Aksumite Phase AD130/140-400 

Aksumite3/Middle Aksumite Phase AD 360-610 

Aksumite 4/Late Aksumite Phase AD550-1300 

Post-Aksumite Phase AD1300- 
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While the elite structures in Aksum have been studied in great detail over 

the years, archaeological evidence of mostly survey projects have indicated a large 

number of early Aksumite domestic settlements existing within Aksum. This 

suggests a coalescence of small farming settlements into an intermediate-level 

society controlled from Bieta Giyorgis during the Proto-Aksumite which moved 

downslope into the Early Aksumite period. However, very few of these domestic 

sites have been excavated (Fattoich and Bard 1994; 2001). Research into the 

Early Aksumite period has tended to focus upon tombs and elite structures such 

as stelae fields and temples/churches. The ’D’-site is one of the only residential 

sites to have been excavated for the early Aksumite period (Phillipson 2009). 

2.3.1. Early Aksumite sites 

The ’D’ site is located in the area of Kidane Mehret in Aksum and excavated 

during in 1993-1997 by the BIEA (British Institute in Eastern Africa) AKSUM Project 

(D. Phillipson 2000). The aim of the excavation was to shift focus away from elite 

structures towards creating a more holistic understanding of the Aksumite 

landscape in Aksum. The site consists of a series of stone-walled settlements 

dating to the Pre-Aksumite period which is followed by a brief hiatus in occupation 

and further use during the Late Aksumite period (Phillipson 2012; 2009). The 

material culture from the Aksumite context suggests relative wealth especially the 

ceramics. The ceramic evidence reveals imported amphorae, African Red slip and 

Sassanian wears alongside diverse pieces of metalwork, glass beads and seals 

(Phillipson 2009; 2012 ). 

Other Early Aksumite period domestic structures include those excavated 

at Bieta Giyorgis and Matara (Phillipson 2000). Buildings uncovered at these sites 

tend to be rectilinear, with rooms around 3m in width and often surrounded by an 

open courtyard. In urban areas these structures were tightly packed and 

intersected by narrow lanes. They were mostly constructed out of undressed mud-

set fieldstone, often erected in thin layers with a rubble-filled core (Phillipson 2000: 

120). Possible activity areas have been indicated from structures found in more 
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rural areas where ceramic and stone tool manufacturing and use may have 

occurred, though more work is needed to better identify these work areas. 

2.3.2. Early Aksumite material culture 

The material culture of Early Aksumite populations displays a blending of 

both indigenous and external elements notably from the Nile Valley, South Arabia 

and the circum-Mediterranean regions. The material culture can be classified into 

seven main groups: 1) ceramics, 2) glass, 3) metals, 4) wood, 5) ivory, 6) 

monumental stone work, and 7) chipped stone tools. The ceramics consist of both 

imported wares and high quantities of indigenous handmade pottery. There is 

some notion of regional differences within pottery traditions, though this is still 

poorly understood making inter-site comparisons difficult (Phillipson 2009:153). 

Ceramics from Bieta Giyorgis display elements of technological and typological 

continuity from the early Proto-Aksumite and Pre-Aksumite periods (Bard et al. 

1997: 397, 400; J.S. Phillips 2004: 453-458) periods. Ceramic studies from Bieta 

Giyorgis and Aksum suggest the technology to be one of conservatism with 

continued development through time. It is further suggested that the making of 

ceramics occurred at the household level and it was not until later Aksumite times 

that craft specialization occurred (Drewes and R. Schneidar 1972: 101; Phillipson 

2009: 161). Imported ceramics may have been reserved for the elite, most notably 

small platters and bowls of wheel-thrown red-slip from Roman North Africa 

(Phillipson 2000). 

Glass objects seem to be of both foreign and indigenous origins (Edwards 

1996: 39-47). Such objects include glass vessels and personal adornment such as 

earspools and bracelets. Glass vessels were blown, some with molds and others 

without, and comprise of a variety of different styles of goblets, beakers, bowls, 

bottles, flasks, phials, and hanging lamps (Phillipson 2009: 164). Styles suggest 

that imported glass objects may have come from Western Asia rather than Egypt 

or the eastern Mediterranean, at least in the early parts of the Aksumite state. 



25 

 

Various metals are found in Early Aksumite contexts including gold, silver, 

iron, copper, and bronze. Most of these objects have been found within elite burial 

contexts suggesting there to have been social significance tied to these materials. 

There is debate as to where the metal objects originate, especially the iron objects. 

It is still unclear whether they were manufactured locally or imported (Zazzaro 

2006; Phillipson 2000; Munro-Hay 1991). As of yet no ancient metal working areas 

have been uncovered in Tigrai, lending support to the idea that they were imported, 

at least in the first half of the Aksumite period. Many objects were made out of 

metal including coins, objects of personal adornment, tools, and weapons.  

Ivory was an important export in the Aksumite economy. It was shipped from 

Adulis as unworked tusks and later as finished goods. Evidence for this has been 

found at the K site in Aksum where an ivory workshop was uncovered and was 

recognised through the presence of concentrated ivory debris. Also, several 

carved ivory objects were uncovered in the Tomb of the Brick Arches (Phillipson 

2000: 254-255). From this evidence, it has been suggested that Aksum may have 

had skilled specialists of ivory workers and that they were exporting more than just 

unshaped ivory pieces (L. Phillipson 2000a). 

The occurrence of chipped stone tools seems to have slightly decreased in 

frequency into the Aksumite period (L. Phillipson 2000b). Scrapers continued in 

use longer than other tool types, with two different types recognized based on their 

use: one for hide working (small circular scrapers), the other for working stone and 

possibly ivory (gudit scraper) (L. Phillips 2009:120; 2000a). Most  scrapers are 

made of locally acquired basalt, chert, and chalcedony and, according to L. 

Phillipson, reflect a “peasant” class of artisans working “under duress” the result of 

increased demand  from the elite classes for the production of goods (L. Phillipson 

2000a: 62-63). The gudit scraper, one of the two types identified, seems to have 

been repeatedly resharpened as needs arose and is suggested to have been 

hafted and used to work ivory and stone (L. Phillipson 2000a). Some backed flakes 

and blades have also been found and may have been used as small knives. Small 
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obsidian pieces have been suggested as being used as burnishing stones in 

ceramic manufacturing (L. Phillipson 2009). Phillipson suggests there to be a trend 

to increased specialization in the mass-production of standardized stone tools, 

reflected in the large number of triangular points uncovered in a lithic workshop at 

Mai Agam on Bieta Giyorgis which have been interpreted as being used as 

arrowheads for military use (L. Phillipson and Sulas 2005). 

2.3.3. Early Aksumite political organization 

The nature of political organization in the Early Aksumite and later periods 

is imperfectly understood. The Periplus is the first external source that explicitly 

names an Aksumite king, specifically Zolkales. Here the name is found with the 

Greek phrase “Basileus Basileon” (King of Kings) which implies this to be a 

paramount ruler who controlled a series of what most likely were semi-independent 

or small polities (Kobishchanov 1979; Munro-Hay 1989:8; 1991:37) which 

suggests a federation rather than a centralized state in existence after the Proto-

Aksumite period. 

Fattovich (2005:128) building upon other work (Kobishchanov 1979) 

suggests that from the first to the second century AD, three political sub-centers 

existed within the Northern Horn of Africa at: 1) Anza, 2) Henzat, and 3) Matara. 

Michels (2005: 128), agreeing with Fattovich, suggests that the contemporary 

pattern of regional markets spread throughout the Aksum-Yeha zone reflects an 

apparent pattern of Early Aksumite political organization in the landscape. Michels 

also argues that Aksum would have served solely as a ceremonial rather than 

secular capital (1988), reflecting the structure of a confederacy or possibly an 

elective monarchy. It is possible that it was not until the third century AD that there 

is a shift away from the federation towards a commemoration of a more semi-divine 

and lineage-based kingship and the emergence of Aksum as a strong, centralizing 

political force. 
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2.4. Pre-Aksumite and Aksumite Lithic Studies 

There are few systemattic lithic studies available for the Pre-Aksumite and 

Aksumite periods, with the majority having been conducted on surface collections 

gained through surveys located in or near Aksum and Yeha by one investigator (L. 

Phillipson 2000; 2009; 2012; 2013a; 2013b). These stone tools seem to show 

significant regional variation and temporal development, although the nature of this 

variation is still poorly understood (L. Phillipson 2009). Pre-Aksumite and Aksumite 

lithic traditions are comprised of obsidian microliths of local ‘Later Stone Age’ 

affinity continuing from earlier traditions along with various scrapers made from 

chert, basalt and siltstone from local outcrops (D. Phillipson 2000: 216; L. 

Phillipson 2000; 2009: 109-111). The obsidian probably comes from the far eastern 

region of Ethiopia, near the border of present-day Eritrea (Zarins 1990; 1996), 

although this has yet to be confirmed on the ground. 

Phillipson has identified three main lithic industries defining the Pre-

Aksumite period: 1) microlithic; 2) macrolithic; and 3) micro/macro industries 

(Phillipson 2009: 48). Each industry has been identified as representing both 

indigenous and foreign influences with possible indicators of two or more ethnic 

groups occupying the areas in and around Aksum. Characteristic tool types of the 

microlithic industry include chert convex scrapers (Figure 2.3. r-x), obsidian backed 

crescents (Figure 2.3. bb), bladelets and low frequencies of points (Figure 2.3. dd) 

(Phillipson 2009). Microlithic assemblages excavated from the residential 

settlement of Kidane Mehret, revealed that the manufacturing technique employed 

was direct percussion using a hard narrow implement. According to Phillipson 

(2009: 48), the mode of manufacture along with the great diversity of microlithic 

types, indicates tool manufacturing as a non-specialist activity with little thought 

being placed in the creating of uniformly, “refined” finished products (Phillipson 

2009:48). There seems to be little change within the microlithic industry from the 

LSA through the Pre-Aksumite period suggesting little regional cultural variation in 

the area around Aksum (2009:48). Because of  the strong ties to earlier lithic 
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traditions in the area, Phillipson has defined the microlithic industry for the Pre-

Aksumite period as representing indigenous populations practicing and passing on 

earlier traditions (2009:48-50). 

The macrolithic tradition is comprised of large flakes, heavily struck by 

hand-held, blunt, hard hammer percussion from multi-platform or radially oriented 

cores along with some unpolished stone hoes (Phillipson 2009 49). Prior to ETAP 

excavations in eastern Tigray, such an industry had only been recovered from Pre-

Aksumite deposits at Hawelti (Contenson 2005) and Melka. Phillipson describes 

these tools as “archaic” in appearance, representing a foreign industry unrelated 

to both the LSA and contemporary microlithic Pre-Aksumite tradition (2009: 49). 

The macrolithic industry has been interpreted by Phillipson as representing an 

immigrant population of possible South Arabian origins settling within the eastern 

highlands of Ethiopia emphasising the accompanying artifacts such Sabaean 

sculpture, architecture and epigraphic remains from Hwalti. She further suggests 

that the production and use of stone tools during the Pre-Aksumite period would 

have been restricted to the laboring class who made their tools in a manner similar 

to their forefathers, as evidenced by continuity in the microlithic tradition. Phillipson 

believes that the macrolithic tradition is related to an immigrant population that was 

not restricted to an elite minority of traders or rules and which did not rely on the 

indigenous makers and users of microlithic tools for the labor, though such 

interpretations are difficult to verify given that the lithic assemblages under study 

were from surface collections rather than stratified deposits (2009: 50).  

 A third tradition is represented by a series of surface finds obtained from 

sites near Aksum. These Pre-Aksumite sites revealed both macro and microliths 

(Figure 2.3 aa-dd). Rather than interpreting these as the merging of microlithic and 

macrolithic traditions, Phillipson instead argues that it represents a third 

independent tradition introduced to the area by a second immigrant population. 

According to Phillipson, if this were a sign of cross-cultural influence between the 
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macro and micro lithic traditions, then the evidence of such influence should be 

more widely apparent (2009: 50-51).  

Turning to the Aksumite Period in the Aksum area, chipped stone tools 

seem to slightly decrease in occurrence (Phillipson 2000). Scrapers continued in 

use longer than all other tools, with two different types recognized based on their 

use: one for hide-working (semi-circular steep scrapers), a second for working 

stone and possibly ivory (gudit scraper) (L. Phillipson 2009:120; 2000a: 52-57). 

Gudit scrapers (Figure 2.3 a-j), one of the two types initially identified by Puglisi 

(1946) and further studied by Phillipson (2000a; 2009), were first recovered from 

the Gudit Stelae Field in Aksum and later identified at other sites located nearby. 

The characteristic feature of the gudit scraper is its uniformity and abundance, 

most particularly on the western margins of the Aksumite kingdom. These scrapers 

are similar in shape and form hafted scrapers used by modern peoples located in 

southern Ethiopia, such as the Gamo (Brandt and Weedmen 1997) who use stone 

scrapers to process hide (Phillipson 2000a: 52). However, unlike modern stone 

scrapers,gudit scrapers have been interpreted as having been used not for the 

processing of hide, but instead for soft stone, ivory and/or wood (Phillipson 2000a: 

52-55).  

The second identified scraper type is the semi-circular steep scraper mostly 

recovered from neighboring surface collections northwest of the Gudit Stelae Field 

(L. Phillipson 2000a: 55). The characteristic features of these scrapers are the 

double beveled3 used edges with numerous shallow and overlapping final trimming 

scars creating an evenly curved edge with “much less bite than the gudit scrapers” 

(L. Phillipson 57).  

 

3 Double beveled refers to the edge being trimmed at an incline of approximately 
65 to a distance of about 8mm back from the edge, then re-beveled on the 
same face with smaller and shallower trimming scars to an inclination of about 
90* and extending only about 2mm in from the edge (Phillipson 2000a: 57). 
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Figure 2.2: Aksumite lithics, excavated and surface finds. (a-j) Gudit scrapers 
from surface and excavated collections chert. (k-q) Steep convex 
scrapers from surface and excavated collections, chert. (r-x) 
Obsidian microlithics from D-site excavations: aa cresent; bb 
scraper; cc and dd minimally bladelets (L. Phillipson 2000: 53). 

According to Phillipson, these also resemble scrapers used by modern 

hideworkers in southern Ethiopia (L. Phillipson 2000a: 57).  She has suggested 

that the numerous spoiled and broken scrapers along with the high frequency of 

overstruck flakes may be an indication of work being carried out in “haste” by the 

people making and using these tools. She has further suggested that the material, 

which is defined as a “poor chert” could indicate a restriction on raw materials 

where access to better quality materials was regulated and denied to certain 

individuals within the society. From this, Phillipson interprets Aksumite tool-users 

as people who were under some “duress” indicative of forced labor (Phillipson 

2000a: 57).   

Aksumite deposits have also revealed small quantities of backed 

bladelets/flakes and small triangular points made almost entirely out of obsidian. 

The majority of these lithic types are found in “workshop” deposits, such as those 
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uncovered at the site of Mai Agam (Phillipson 2009). Here, a high frequency of 

recovered triangular points suggested this to be a place of intensive manufacturing 

for this tool type, possibly for military use, though this has yet to be confirmed (L. 

Phillipson and Sulas 2005). Some of the obsidian pieces have been interpreted as 

being used in the manufacturing of ceramics. Phillipson refers to one specific 

stone, which underwent an unspecified use-wear study, that was identified as 

having characteristic wear patterns similar to those that occur through polishing 

ceramics before firing (Phillipson 2000: 58-59). 

To date, Phillipson has conducted three use-wear studies on Pre-Aksumite 

and Aksumite stone tools, focusing on the scraper tool class. The first study 

involved the analysis of a small sample of scrapers from surface collections and 

excavated Aksumite sites located in the Aksum and Yeha area (L. Phillipson 2000). 

One of the aims of this study was to identify whether the different scraper types, 

particularly those labeled as gudit scrapers, were made specifically to work stone 

and ivory. Phillipson’s focus on identifying stone and ivory-shaping tools was 

derived from the presence of multiple stelae with scrapers found nearby, and an 

ivory workshop discovered at the K site. From this study, Phillipson suggests that 

small circular scrapers were used for working hide, while the larger gudit scrapers 

were used as stone and ivory shaping tools (L. Phillipson 2009).  

The second use-wear study focused on addressing whether 

skin/parchment-based manuscripts were produced in the early to mid-first 

millennium BC at the Pre-Aksumite site of Seglamen (Phillipson 2013a). Here she 

suggests that the wear pattern found on unifacially shaped scrapers were different 

from scrapers that were used in the processing of hide for non-parchment related 

goods. According to her findings, the wear patterns seemed to match with those 

incurred in early stages of parchment processing. From this, Phillipson suggests 

that Seglamen represents an early parchment production site, although as 

discussed below, these conclusions are open to question.  
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A third study focused on obsidian and chert scrapers uncovered from 

Aksumite surface finds located throughout Aksum (L. Phillipson 2013b). Here 

Phillipson suggests that some of the small scrapers were used as ceramic making 

tools to scrape the inside and burnish the outside of pre-fired ceramics. She found 

that the intensive rounding of all edges of the smaller scrapers reflected similar 

wear patterns that occurred in the scraping of pots in the ceramic manufacturing 

processes reflecting a different scraper tool class. 

 While each of these studies have generated new information on Pre-

Aksumite and Aksumite lithic technology, they have generated more questions, 

particularly in the areas of chronology and methodology. Concerning three 

proposed lithic traditions for the Pre-Aksumite period (Phillipson 2009a; 2009b; 

2000), Phillipson presents a predominantly stylistically driven explanation for the 

occurrence of macro- and microlithic materials from several Pre-Aksumite sites. 

She does not allow for the possibility of functional explanations which may have 

arisen as the result of a specialized labor force the result of increased trade 

networks during the Pre-Aksumite period. The small sample of excavated Pre-

Aksumite sites also makes it difficult, if not impossible to form a clear picture as to 

the lithic traditions constituting Pre-Aksumite material culture. Only three 

excavated sites and a handful of lithic scatters make up the whole of Phillipson’s 

Pre-Aksumite lithic studies, which are either located directly in or near Aksum 

(Phillipson 2000; 2013). Phillipson goes further to identify two different cultural 

groups based on macro verses micro lithic types. She assumes that lithic styles 

always translate neatly into different social/cultural groups, which we already know 

do not always mean this (Binford and Binford 1968). She ignores possible 

differences in site use and also needs more temporal control before she can even 

attempt to suggest this. Larger samples including lithics from excavated contexts 

would create a fuller representation of the different types of materials used, 

allowing for the development of more holistic lithic studies that look to 

understanding the stone tool tradition in terms of both function and style.  
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Regarding the use-wear studies, the majority of the lithics analyzed in each 

study was obtained from surface scatters, not stratified sites, throwing into 

question the claimed temporal changes and variation in tool use and design 

suggested for Pre-Aksumite and Aksumite periods. Along with this, the majority of 

the use-wear analysis was conducted on surface collections, which are viewed as 

being problematic in identifying wear patterns and are not as reliable as collections 

coming from controlled stratified deposits (Keeley 1980: 84- 85; Levi Sala 1986; 

Mallout 1982; Odell 1980b; 1985: 23; Tringham et al. 1974). Also, each study was 

conducted on a small sample of tools (less than 25% of the total collections) and 

thus may not be statistically representative of the entire assemblage. The use-wear 

methods used in each of these studies were not clearly documented, leading to 

some confusion as to how Phillipson was able to differentiate between parchment 

processing (which involves the working of hide) and the working of hide for other 

material goods. Another problem is that. Phillipson further fails to report any 

accompanied blind tests, which are seen as essential to use-wear studies (Odell 

and Odell-Vereecken 1980; Rots et al 2005). Although Phillipson’s research 

represents a first attempt, more detailed and systematic analyses of larger sample 

sizes from stratified sites are needed to create a more holistic understanding of 

Pre-Aksumite and Aksumite lithic technology. 

2.5. Study Sites: Mezber and Ona Adi 

The sites of Mezber and Ona Adi were identified and excavated by the ETAP group 

over several years. Mezber and Ona Adi represent the first extensive studies 

conducted on Pre-Aksumite sites in Eastern Tigrai and are providing new 

understanding as to the development of social and economic complexity within the 

region. In this dissertation, lithic assemblages were analysed from both sites and 

formed an integral role in the study of hideworking traditions. The following sections 

outline the excavations of each site, providing detailed information about the fields 

and material remains recovered from each. 
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2.5.1. Mezber 

Mezber is a Pre-Aksumite rural village site situated upon a raised terrace 

adjacent to an intermittent stream located in Gulo Makeda administrative zone in 

Tabia Addis Alem and the Kushet (villages) of Aby Adi and Tsahwa (N1595892, E 

543956, 2242 m asl).  It is estimated to be about 0.83 ha in size (Figures 2.3 and 

2.4) (D’Andrea 2007; 2008; 2009; 2011; 2012 unpublished field report). Mezber is 

one of only a few Pre-Aksumite sites to be extensively studied. Other similar sites 

belong to the Ancient Ona Culture (Eritrea), excavated by Peter Schmidt and 

Matthew Curtis (Schmidt et al. 2008). ETAP excavations at Mezber have confirmed 

that continuous occupation occurred at Mezber over several phases of the Pre-

Aksumite period.  

 
Figure 2.3: ETAP study area. Map by Shannon Wood (D'Andrea et al. 2012: 3) 

 

Mezber Study Area  
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Figure 2.4: Site of Mezber looking southeast. Red box indicates the area of 

excavations 

2.5.1.1 Excavation 

Mezber was excavated over a five-year period from 2007 to 2012 (with a 

gap year in 2010) by the ETAP research group. The site is on a ploughed field and 

was initially discovered through the 2005 G-MAP survey of the area. Mezber was 

selected for excavation based on three main criteria: 1) surface collections 

revealed exclusively Pre-Aksumite occupation; 2) absence of recent building 

activities; and 3) its location, which is ideal for the investigation of Pre-Aksumite 

rural domestic economy. Five fields (A, B, C, D, and E) were excavated, each 

containing 1-3 squares of varying size (Figure 2.5).  
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Figure 2.5 Figure 2.2.6. Final excavated fields at Mezber 2012. Map by Shannon 

Wood. 

Each square was excavated in a series of loci broken down into smaller 

excavation units termed pails. The loci were defined based on cultural and natural 

changes in the soil. Some loci were later found to correspond to each other, 

forming specific stratigraphic events. Pails are defined in a variety of ways, 

including arbitrary (after 10 cm) or following subtle changes in soil properties. Five 

occupational phases were determined based on ceramics, architecture, 

stratigraphic analysis and radiocarbon dating: Initial, Early, Middle and Late. All 

loci, pails, objects, radiocarbon samples, ceramic clusters and other significant 

finds were mapped using a Leica total station. 

2.5.1.1.1 Field A 

Field A was dug over a 5-year period and included three interconnected 

squares of varying size and depths. The goals associated with Field A 

investigations began with the establishing of an area of occupation, followed by 

the uncovering of several structures and the defining of their relationships to other 
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areas of the sties.  The squares were situated in order to follow a series of walls 

uncovered at varying depths during different stages of the excavations.  

Excavations within the upper loci uncovered a relatively large building 

complex consisting of boulder constructed walls forming interconnecting rooms. 

This ‘upper’ architecture seems to have undergone 5 different building phases 

(Fgure 2.6) and dates from the Middle to the Late Pre-Aksumite phases  (819/755 

BCE-387/202BCE). This room complex seems to be associated with mostly 

domestic occupation that include a food preparation area interpreted by the 

presence of kitchen-related items such as mogogo4 cleaning debris, groundstone, 

and utilitarian ceramics. Large amounts of ceramics and ground stone artefact 

were found associated within this upper architectural phase, with lower frequencies 

of lithics.   

 

4 A mogogo is a cooking surface made of sun dried clay on which injura, a local 
fermented bread made of t’ef, is cooked. They are commonly found in within 
modern villages in the cooking area of the house. 
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Figure 2.7: Architectural plan of Fields A1 and A2. Map by Stephen Batiuk 

A deep sounding placed in Field A Square 1 revealed a lower architectural 

level consisting of three connecting walls. Further investigation revealed a large 

room structure that was rebuilt and distinctly different in construction techniques 

than what was observed in the upper architecture. This lower architecture was 

constructed through the use of massive field stones fitted together creating walls 

of considerable size and thickness (Figure 2.8) suggesting this to be a large 

structure possibly used for communal activities. This structure dates to the Early 

Pre-Aksumite Phase (919-801BCE). An Initial Phase (1510-1413BCE) was 

uncovered beneath the lower architecture in Field A, though few artifacts were 

recovered. 
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Figure 2.8: West wall section of deep sounding in A1. Photo by Catherine 

D’Andrea 

2.5.1.1.2  Field B excavations 

Field B is northeast of Field A and was excavated during the 2007 field 

season as one 8X5m square (B2). The goal of the Field B investigation was to 

establish site parameters and to obtain a stratigraphic sequence of activity at what 

was thought to be the edge of the site. Excavations at B2 revealed four partial 

walls, a white clay surface, and an assortment of ceramic, bone, and stone 

artefacts. All four walls were constructed of shaped boulder-chink stones and 

located in both lower and upper loci. The walls uncovered within the upper loci 

were found to date to the Middle/Late Pre-Aksumite phases (543/388BCE) while 

the lower walls, along with the associated white clay surface, date to the Early Pre-

Aksumite Phase (1311/1004BCE). The white surface consists of a 3-4cm thick 

layer of extremely solid white clay (Figure 2.9). It was found bellow a thin layer of 

ash and burnt soil and associated with two charred barley grains. Based on the 

type of surface that it is (clay) and the presence of barley grains, it has been 

suggested that this surface represents a threshing floor and that the area may have 

been used as an outdoor crop processing area related to domestic activities.  

Upper 

architectural level 

Lower 

architectural level 
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Figure 2.9: White clay surface. Photo by Lynn Welton 

2.5.1.1.3 Field C excavations 

 Field C is adjacent to Field A located just northwest of A1’s northern bulk 

(Figure 2.10) and was dug in two squares (C1 and C2) over a four-year period. 

Initial excavations sought to uncover additional walls related to Field A, followed 

by three years of investigation of several building structures. Excavations at C1 

and C2 revealed building structures located in both the lower and upper loci. The 

upper structures appear to be a continuation of the upper large building complex 

uncovered in Field A and related to domestic activities with another possible food 

processing area (Figure 2.10).  
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Figure 2.10: C1 Possible Kitchen. Map by Lynn Welton 

Dates for the upper architecture place the structure within the Middle-Late Pre-

Aksumite Phase (537/390-239/108BCE). The lower architecture consist of several 

rooms along with a possible large oven (Figure 2.11). This lower architecture dates 

are considerably earlier than those in the lower architecture of Field A, placing it 

within the Initial to Early Pre-Aksumite Phases (1632-1501). Additional early dates 

were uncovered below the lower architecture (1322-1191BCE) accompanied by 

only a few artefacts. 

 
Figure 2.11: Field C2 possible oven feature. Photo by Sarah Oas 
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2.5.1.1.4 Field D excavations 

Field D was excavated in one square (D1) over a two year period (2008 and 

2012). The 2008 excavations uncovered a fragmented wall in the north eastern 

corner of the square that is believed to be associated with the upper building 

architectures observed in A1 and A2. Based on this finding, continued excavations 

in 2012 were aimed at understanding the connection between the architecture in 

field D1 and Field A1/A2, along with conducting a deep sounding to obtain a 

chronology for the southern part of the site. Excavations at D1 revealed two 

architectural phases. These phases include an upper phase made of two partial 

walls forming part of a room and are probably related to the upper architecture of 

Field A1, and a lower architectural phase of a single partial wall. The upper 

architecture was found in association with domestic refuse, including a possible 

grinding stone platform, suggesting this part of the site to have been used for food 

preparation activities. Dates for this area place it within the Middle-Late Pre-

Aksumite Phase. The lower wall structure was found with few associated artefacts 

and may date to the early part of the Pre-Aksumite period.  

2.5.1.1.5 Field E 

Field E was excavated in one 6X6m square over a three-year period. It is 

located at the south eastern edge of the site at the base of a slope. E1 excavations 

in 2009 were aimed at identifying the parameters of the site. Further excavations 

in this field sought to: 1) excavate excavated a deep sounding to obtain 

chronological data; and 2) to further uncover a specific structure and relate it to 

those found in the other fields. 

Similar to other fields, upper and lower architectural features were 

uncovered at E1 (Figure 2.12). The upper architecture consisted of a single room 

made of four connecting walls. Radiocarbon dates associated with the upper 

architecture place it within the Middle Pre-Aksumite Phase (593/404BCE). The 

upper architecture’s accompanying loci revealed large amounts of Middle/Late 

Phase domestic/prestige refuse that included ceramic incense burners (prestige 
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items), stone scrapers (domestic items), and small amounts of animal bone. This 

deposition suggests this area to have been used as a dump for waste products as 

suggested by the high concentration of scrapers and incense burners.  

Lower architectural features were uncovered dating toe earlier phases of 

the site and consist of partial walls possibly forming a room. This early structure 

dates to the Early Phase (1431-1284BCE) and had far fewer artefacts found in 

association than upper loci.  

 
Figure 2.12: E1 upper and lower architecture. Map by Lynn Welton 

2.5.1.2 Results of excavations 

An important result from the Mezber excavations is the development of a 

new, detailed Pre-Aksumite chronology. This chronology is based on the 

architectural phases, ceramic studies and radiocarbon dating (D’Andrea and 

Welton in prep):  

1. Initial phase located below the lower architecture (1600-900BCE) 
2. Early phase represented by the lower architecture (850-750BCE)  
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3. Middle Phase associated with the intermediate and upper architecture 
(600-400BCE) 

4. Late phase associated with the upper architecture (400BCE-CE1). 

The radiocarbon dates indicate that Pre-Aksumite occupations at Mezber 

pre-date those of other published Pre-Aksumite sites by over 500 years. In 

addition, the Pre-Aksumite period at Mezber seems to have persisted long after it 

had ended in other areas of Eastern Tigrai. The artefact record associated with the 

dates and architectural phases reflects an indigenous cultural development 

occurring in the area, providing new insights into the role of local populations in the 

origin of Pre-Aksumite polities (D’Andrea and Welton in prep).  

Two main building periods have been identified at Mezber. The upper 

architecture of the site represents the remains of several Middle and Late Pre-

Aksumite phase households. These structures are comprised of semi-cut dry 

fieldstone construction forming a series of rooms (Figure 2.13). A small number of 

Sabaean potsherds were uncovered in association with the upper architectural 

phase, indicating that some Sabaean cultural elements were traded to rural areas, 

further implying the presence of individuals with sufficient wealth/status to be 

involved in this exchange.  
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            Figure 2.13: Upper Architecture for site of Mezber. Map by Lynn Welton 

The lower architecture of the site is very different from the upper levels, 

reflecting a large-scale structure that, due to its size and structure, may represent 

the remains of elite groups living in the area during the Early Pre-Aksumite Phase. 

This large-scale lower building (located in Field A1) is unique in that no other 

similar structure has yet to be uncovered in the Horn of Africa. The structure has 

walls approaching 1m thick and may represent the remains of one or two large 

buildings with possible association with smaller buildings located in Field E1 

(Figure 2.14). The deposits from this structure contained mainly domestic ceramics 

possibly indicating a household. No South Arabian styled pottery was uncovered 

and virtually no stone scrapers were found near this structure. The presence of 

this large-scale architecture in the Early Phase lacking in significant South Arabian 

cultural features may be an indication for the development of local elite populations 

forming early in the Pre-Aksumite period at a time when there was little or no direct 
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influence of South Arabian immigrants or material culture at Mezber (D’Andrea and 

Welton in prep). 

 
Figure 2.14: Lower Architecture of the site of Mezber. Map by Lynn Welton. 

Archaeobotanical, zooarchaeological, and isotopic evidence uncovered at 

Mezber suggest this to be a population with a fully developed agro-pastoral 

economy that included the cultivation of domesticated wheat, barley, lentils, and 

flax starting in the early phases (Beldados and D’Andrea in prep). The main animal 

resources uncovered at the site included cattle, sheep, goat, chicken, dog, and 

donkey. Cattle dominates the overall assemblage with slight changes in taxa 

utilization through time. Cattle were also present in the Initial Phase before sheep 

and goats, which fits the long-term Northeast African pattern of livestock origins 

and Ethiopia’s modern reliance on cattle (WoldeKiros and D’Andrea 2016). The 

presence of stamp seals (e.g., Figure 2.15) in the Middle and Late Pre-Aksumite 

phases suggest that the production of goods for exchange/trade was taking place.  
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Figure 2.15: Example of stamp seal (MBR.C2.6.12.2884) found at Mezber. Image 

by Cathy D’Andrea 

Evidence that suggests the possible trading of hides has been found in the 

lithic assemblages, the study of which is being directed by Prof. Steven Brandt. 

Several types of steeply retouched scrapers that traditionally are interpreted as 

hideworking tools dominate Mezber’s 33,528 lithics. The concentration of these 

scrapers in Field E1 located at the edge of the site also suggest that possible 

workshop areas for the processing of hides may have been established by the 

Middle Phase of the Pre-Aksumite period if not earlier (Figure 2.12) (Steven Brandt 

pers, comm; D’Andrea 2013, 2014).  

Taken as a whole, the material evidence suggests Mezber to be a Pre-

Aksumite village site that was occupied as early as 1600BCE, with an agricultural 

economy based on barley, lentil, linseed, cattle, goat, sheep, chicken and possibly 

t’ef. The emergence of elite groups may be indicated in the Early Pre-Aksumite 

period as a possible result of involvement with the salt trade and/or in a hide-

working craft industry with some indirect effects of Sabaean traders. Cultural 

influences from the Sudanese-Eritrean borderlands are evident in Mezber 

ceramics (Manzo in prep) but the material evidence strongly suggests that Pre-

Aksumite inhabitants of this area were of indigenous origins and were not directly 
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impacted little by the South Arabian immigrants present in the region by 800BCE 

(D’Andrea and Welton in prep).  

2.5.2 Ona Adi 

The large settlement site of Ona Adi (estimated to 9.74 ha) is located in 

Gulo Makeda woreda in tabia Shewit Lemlem and comprises the kushets of 

Menabety and Etchmare. It is located a few kilometres west of Mezber (N1595132, 

E540689 at 2452m asl) (D’Andrea et al. 2013; 2014 unpublished report) (Figures 

2.16 and 2.17). The site itself has long been known in the area and was thought to 

have been a town in Pre-Aksumite and Aksumite times (Anfray 1973; Michels 

1979; Munro-Hay 1991; Fattovich et al. 2000).  
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Figure 2.16: The site of Ona Adi. Map by Shannon Wood. 
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Other sites in the vicinity of Ona Adi include the Amba Fekada 1 rock 

shelter with a painting of an ox-drawn plough and several human figures 

(Mordini 1941; Graziosi 1941; Meressa 2008; D’Andrea et al. 2008). One of the 

human figures has been drawn in a highly stylised way while other seem to 

display clear attributes to the Hispano-African naturalistic style (Graziosi 1964; 

Meressa 2008). Some of the human figures carry lances and are accompanied 

by felines and humpless cattle (D’Andrea et al. 2013 unpublished report). 

According to Fattovich (1988) these paintings were probably produced by 

pastoralists before the appearance of humped cattle in the 1st millennium BC. 

During the 2005 G-MAP survey, Ona Adi was further identified as having 

Pre-Aksumite as well as previously known Aksumite pottery surface scatters. 

The natural landscape also suggests this to be a place of deep deposits, 

making Ona Adi a good candidate for further ETAP research into studying the 

changes from the Pre-Aksumite into the Aksumite period. ETAP has thus 

focused work on Ona Adi as a comparison of the Pre-Aksumite rural economy 

at Mezber to the Pre-Aksumite occupation of the large town of Ona Adi.  

The Aksumite settlement has been identified as a town site containing 

elite style architecture of stepped walls and dressed stone (D’Andrea 2013; 

2014). Oral tradition explains this site to be the location where Queen Makada’s 

shepherds processed wool (Fesseh 1987). This interpretation is based on the 

translation of ‘enclosure of Makeda” where ‘gulo’ was defined as a sheep corral. 

After discussion with local scholars though, recent investigations have 

uncovered other translations for the term ‘gulo’ that include ‘refuge’ or ‘cave’ 

(Prof. Yaqob Beyene, pers. Comm).  

Two concentrations of Aksumite ruins are present at Ona Adi, including 

collapsed architecture including pillars with the later construction of churches 

and a stone lined crypt at the nearby church of Enda Petros (Anfray 1973; 

Godet 1977). Several mounds of various sizes are located on the western and 

northern parameters of the site. Recent excavations at Ona Adi by the ETAP 

group have uncovered several different building phases stretching from the late 
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Pre-Aksumite though to the late Aksumite period. Radiocarbon dating of the 

site is in progress. 

 
Figure 2.17: Site of Ona Adi 

2.5.1.3 Excavation  

Ona Adi has been subjected to three years of excavations and mapping 

(2013-2015) and work is ongoing. Excavations have taken place in five fields 

(A, B, C, D, and E), all of which contain 1 or 2 squares. Excavation methods 

were the same as those conducted at Mezber thus facilitating comparisons. 

2.5.1.3.1 Field A excavations 

Field A1 is located in an area of the site that revealed a high density of 

surface ceramics. It was excavated as a 5X8m square during the first year of 

excavations (2013). Several building structures were uncovered along with 

corresponding artifacts. Excavations uncovered a relatively large building 

complex consisting of four building phases. The earliest phase is built directly 

on bedrock and probably dates to the Aksumite period. Several of the walls 

forming the structure are stepped, a feature that is traditionally interpreted as 

being an elite Aksumite building (Figure 2.18). Located ‘outside’ the step 

structures was found a possible cooking feature consisting of a brick and slate 

installation. 
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Figure 2.18: Possible cooking feature along with stepped wall in A1. Image by 

Habtamu Taddesse Mekonnen. 

2.5.1.4 Field B excavations 

Field B is located north of A1 and was excavated during the 2013 

season. Field B1 consisted of one 4X3m square unit that was excavated to 

bedrock. The goal of this excavation was to determine the depth of bedrock for 

this part of the site and to search for deep deposits bearing pre Aksumite, PA-

A transition, and Aksumite remains. 

There are two building phases represented in B1 spanning from possibly 

the Pre-Aksumite to the Aksumite period. The walls from both phases are 

similarly constructed using field stones. Associated with the upper architecture 

is a possible outdoor cooking area identified by large concentrations of charcoal 

fragments, domestic ceramics, and a fragmented grinding stone. The lower 

walls had a slightly different construction style with a deeper base and slightly 

steeping rows of stone. These walls are made from much larger rounded 

stones, different from the smaller, flat, square stones stacked tightly together to 

form the upper architecture walls. From all levels ceramic fragments were 

uncovered, though most of the lithic artifacts only came from the loci associated 

with the lower architecture. 

 

 



 

53 

 

2.5.1.4.1 Field C excavations 

Field C1 is located northwest of Field A1 in what turned out to be the 

deepest part of the site. This field was dug over a two year period and consisted 

of a 5X3m square unit with a total depth of over 5m (Figure 2.19). Goals for this 

unit were to identify the depth of the site in this area, and to identify whether 

Pre-Aksumite, PA-A transition, and Aksumite material were present.   

 
Figure 2.19: Three different building structures in field C1. Image by Catherine 

D’Andrea 

Four distinct architectural phases were uncovered spanning from the 

Pre-Aksumite through to post-Aksumite times. It seems that from the Pre-

Aksumite through Aksumite periods there has been a room structure present 

that was continually built upon, incorporating earlier parts into newer structures. 

The most intact structure is a room formed by three connecting walls preserved 

at 2-3m in height. This structure was filled over a series of years with Middle-

Aksumite midden materials that included faunal remains, ceramics, glass 

pieces, and two coins dating to the Christian Aksumite period (Figure 2.21). A 

multiple child burial was uncovered in the north-east corner of this structure, 

possibly under a floor surface. The burial contained the remains of one toddler 

and four infants placed possibly within a pit (Figure 2.20). 
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Figure 2.20: Co-mingled child and infant burial in C1. Image by Elizabeth 

Peterson 

 
Figure 2.21: Coin from Christian Aksumite period from Field C1 

(OA.C1.18.65.927). King on obverse is unknown but Christian 
crosses are visitble on the reverse. Image by Elizabeth Peterson 

Lower levels revealed another three walls creating a possible room, and 

based on preliminary ceramic analysis, they probably date to the early part of 

the Aksumite period. Found in association with this structure was a large ground 

stone bowl installation sitting upon a possible surface (Figure 2.22). The north 

wall of this structure was built on top of an early wall that was built on the 

bedrock. This early wall had a different construction method, consisting of large 

unshaped field-stones stacked on one another to form a wall. The material from 
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the loci associated with this architectural feature consisted of stone scrapers 

and possible Pre-Aksumite ceramics. 

 
Figure 2.22: Early Aksumite walls with a groundstone in C1. Image by 

Elizabeth Peterson 

2.5.1.4.2 Field D excavations 

Field D is located directly south of Field C and east of Field A. This field 

was excavated in two squares (D1 and D2) over a period of two years (2014-

2015). The goal for excavations at field D began with identifying the presence 

of PA-A transition material, followed by the excavation of the field (D 2) in order 

to open up more of the structures identified within the first year of excavations 

and to enlarge artefact and ecofact samples for the Pre-Aksumite and PA-A 

transition periods 

Several different building phases were identified located in both the 

lower and upper loci of D1 and D2. The architecture associated with the upper 

loci, based on preliminary ceramic analysis, date from the Early to Late 

Aksumite periods. These structures are made up of a series of connecting walls 

that form possible rooms. They appear to represent domestic areas related to 

cooking activities. The walls are constructed with partly shaped stones in a 

boulder-chink construction5. A stone pavement was uncovered which may 
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signify the presence of an outdoor courtyard. The artifacts associated with the 

walls are mostly ceramic fragments with some faunal remains. 

The lower loci have been identified as being either Late Pre-Aksumite or 

PA-A transition. The walls here are slightly different in structure, made up of 

two rows of large field stones with an inner core of smaller stone debris, similar 

to Pre-Aksumite walls at Mezber. Artifacts found in association with these walls 

include typical Pre-Aksumite ceramics, some faunal remains, and lithics mostly 

of the scraper tool type. 

2.5.1.4.3 Field E excavations 

Field E is located at the northwestern edge of the site and consists of 

two squares (E1 and E2), both excavated during the 2014 field season. Field 

E1 is located in between two of mounds and was placed to explore a high 

concentration of ceramics observed during survey. Field E2 was excavated to 

explore one of the smaller mounds found upon the site to identify a date and 

relationship to other areas of the site. 

Field E1, while containing a high concentration of ceramics at the 

surface, was a very shallow area with a high concentration of faunal remains 

dating to the end of the Aksumite period. A single burial of an individual interred 

in an extended position was uncovered under a layer rich in faunal remains. 

This individual was probably placed within a pit; however due to condition of the 

remains and the soil (infested with termites) this was difficult to demonstrate. 

Taking this information as a whole, this area of the site was interpreted as a 

faunal dumping place used for a short period after the individual was buried. 

E2, of which consisted of a 2X3m unit placed into one side of the mound, 

also revealed unexpected results. The mound itself is roughly 3m in diameter 

and 2m in height and the surface was scattered with quartz nodules6 of about 

4-5cm in size. Excavations uncovered a partial structure within the mound 

consisting of two walls cornering to form a possible room. Inside this structure 
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was found burials consisting of three co-mingled individuals buried at different 

times. The area was highly disturbed through a succession of secondary uses 

making it difficult to identify primary use of this mound. It was suggested that 

further excavations at other mounds should take place in order to understand 

their nature. Preliminary ceramics analysis of the ceramics found at E2 suggest 

the mound, with its associated finds, dates to the later part of the Aksumite 

period.   

2.5.1.5 Preliminary Results of Ona Adi excavations 

Recent excavations at Ona Adi over the 2013-2015 field seasons have 

revealed deep deposits with several Aksumite building phases along with an 

undisturbed underlying Pre-Aksumite phase. The buildings display various 

construction techniques including Classic Aksumite elite stepped walls (Fields 

A1 and B1) and possible domestic structures of both Aksumite and Pre-

Aksumite periods (D1, D2, and C1). 

Research at Ona Adi is ongoing, but the past three years of excavations 

suggest it to be a substantive Aksumite urban setting which underwent many 

structural modifications throughout its existence. It seems to have been 

continually occupied from the Pre-Aksumite through to the Aksumite period, 

encompassing the PA-A transition. This was interpreted based on the presence 

of Pre-Aksumite ceramics similar to those found at Mezber in the lower deposits 

in Fields B1, C1, D1 and D2. Due to the deep occupational deposits, studies 

focused at Ona Adi are in the process of observing differences between urban 

and rural activities during historic/prehistoric times, as well as tracking changes 

occurring during the transition from the Pre-Aksumite to the Aksumite period. 

The current hideworking study will add to this study from which conclusions 

shall be made within the discussion section.  

2.6. Chapter Summary 

This chapter consisted of a review of past archaeological studies in 

Ethiopia relating to lithics and the development of hideworking traditions. An 
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overview of the Pre-Aksumite and Aksumite periods was presented, introducing 

sites and the material record related to each time period. Background on the 

excavations and the corresponding materials from the sites of Mezber and Ona 

Adi was provided, creating context for understanding this study’s aims and 

methods. Building upon this background, the following chapter reviews the 

theoretical approaches utilized in this study, providing background on craft 

specialization tied to concepts of mode of production and how this has been 

employed in archaeological research. 
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Chapter 3.  
 
Theory 

Craft specialization is a strategy that influences several economic 

components of a society including enhancing trade relations, and creating a 

surplus. To understand the different components of this economic strategy, 

studies of craft specialization often turn to concepts of mode of production as 

defined through Marxist theory (Gilman 1984; Kohl 1975; Marcus 1993; 

McGuire 1991; McIntosh 1999; Patterson 1983; 1999; Price 1971). This 

theoretical approach involves identifying and observing the relationships 

between different aspects of an economic and social system to understand its 

material manifestation. As a theoretical framework, it aims to track these 

relationships through time, identifying and understanding changes within the 

overall economic system (Marx 1859/1970; Patterson 2009: 54; Read 2003: 

38). Utilizing ideas and concepts of mode of production creates a strong 

theoretical base from which craft specialization may be identified 

archaeologically. These concepts will form the theoretical framework for my 

studies of hideworking in eastern Tigrai during the Pre-Aksumite and Aksumite 

periods. The following section provides background information about both 

Marxist mode of production and craft specialization as well as how these 

economic concepts can be employed in interpreting the archaeological record.  

3.1. Marx’s Production of Exchange and Craft 
Specialization 

Exploring the development of craft specialization involves understanding 

the role of changing labor rights and the development of power relations within 

a society (Marx 1857-8/1973: 549-514: Patterson 20009: 97; Wolpe and Harold 

1980: 43). This involves observing how power, rooted in labor relations, 

emerges and evolves. Studies centered upon these themes tend to utilize terms 

created through Marxist theory, especially concepts of mode of production 

(Diamond 1951/1996; Gilman 1991; Marcus 1993). Marxist mode of production 
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includes aspects of productive forces (i.e. labor power and means of 

production) along with social and technological relations of production (i.e. 

property rights, power and control relations etc.) to observe how and why labor 

is organized in any given society.  

3.1.1. Mode of Production 

Classical mode of production is defined as the unity between the specific 

organization of economic production, focusing on the means of production 

(tools need to produce a product) and the relations of production (the 

organization of the labor force and social relations who make the production of 

goods and services possible) (Marx 1895/1970:20; Patterson 2009:94). 

According to Marxist theory, societies are constantly evolving through 

interactions between the mode and relations of production (Marks 1863-

7/1977:711; Patterson 2003:20-22; Wolpe and Harold 1980: 1-43). Through 

time, this interaction creates antagonism between the classes (i.e. owner and 

worker relations) which drives change within the overall system creating new 

production modes. Within this form of social observation, labor is seen as being 

central to a person’s identity. The objects and services people produce fulfills 

their place in a society and defines their status, acting as a form of personal 

creation and a projection of one’s own identity (Patterson 2009: 97). 

3.1.2. Craft specialization 

The development of craft specialization can be understood through the 

concept of mode of production where a society organizes its means and 

relations of production to meet the material needs of its communities through 

direct or indirect support of all members. Craft production forms in response to 

the formation of social relations within a society that often relates to the 

development of social complexity where power relations form with certain 

individuals attaining higher positions of power than others through controlling 

specific aspects of the means of production. 
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The development of craft specialization is often associated with the 

emergence of social complexity, a process that involves the breakdown of 

kinship-based communal societies and a move toward the formation of 

institutionalized governing bodies (Arnold 1993; Childe 1950; Clark 1995; Clark 

and Parry 1990; Peterson 205; Costin 1991; Evans 1978; Flannery and Marcus 

1993; Patterson 2005; Rice 1981; Service 1962; Wailes 1996). Conditions 

involved with this transformation include the reorganizing of production and 

transforming traditional work into organized labor production (i.e. craft 

specialists) all of which  is controlled or supported by a ruling body (i.e. an elite 

class and/or organized governmental body). Important to this process is the 

creation of surplus, which allows certain individuals to focus upon the 

production of specific products/services (i.e. craft specialists) which directly 

feeds into supporting the economic/political structure of a society. This rise of 

fulltime artisans reflects the development of increased social structural 

separations, the emerging interdependency of food-producers and artisans, 

and the growth of a market exchange (Patterson 2005). 

While associated with social complexity, craft specialization is not the 

sole motivation causing change within a social structure. Rather it is part of a 

complex web of economical/political relationships that are difficult to study 

independently of one another. It is debated in studies of craft production 

whether: 1) social complexity is a cause for specialization; 2) if specialization is 

part of the mechanisms for the development of social complexity; or 3) whether 

this relationship is strictly a dialectical one creating power relations between 

social constraints and economic movement (Flannery and Marcus 1993: 353-

355).  

Further complicating matters is that craft specialization is not one static 

‘type’ of production, but instead a fluid continuum of different production 

variations. A society can either have full-time artisans, part-time artisans, or 

more often a combination of both (Evans 1978). These artisans in return can 

be attached to a sponsor or be independent and the goods they produce are 

either prestige related, utilitarian, or some combination of the two. Because of 

this, the conditions under which craft specialization develops will also vary 
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making it difficult to discern cause and effect when related to social change. 

Recent archaeological studies have attempted to explore craft production in 

light of its variation, identifying some of the conditions under which it forms, and 

then exploring how it relates to the development of social complexity (Clark and 

Perry 1990; Kerner 2010; Costin 2001; Torrence 1989; Wailes 1996) 

3.1.2.1 Defining craft specialization 

 General definitions of craft specialization focus on the role of the artisan 

within a community. In this, a craft specialist is “an individual who holds a 

position or vocation because he/she controls a set of skills that most of his/[her] 

communal fellows do not control” (Rodgers 1966: 410). Divulging deeper into 

the nature of what a craft specialist is, more specific definitions focus upon the 

importance of a surplus (Evans 1978: 115; Kristiansen 1987:33), seeing this as 

a key mechanism by which specialists develop: “Economic specialization can 

be defined as the investment of labor and capital toward the production of 

particular good or service, in that a person produces more of that commodity, 

and less of others, than he or she consumes (Alchian and Allen 1969:204). 

Building upon notions of surplus as a factor in the formation of craft 

specialists, Clark and Parry in their definition include not only economic, but 

social components as well. Here they emphasize the consumer-producer 

relationship as defining craft specialists: “We consider production specialized if 

the consumers are not members of the producer’s household” (1990: 297-298). 

Edward Harries agrees with the importance of consumer-producer relationships 

in understanding the formation of craft specialists, noting this as an important 

aspect especially in understanding the role of craft specialization in local 

consumption and export (2002). 

For the current study investigating hideworking specialization, I utilize 

the definition established by Costin (1991) and Kerner (2010:181), who 

emphasise the importance of artisan/consumer relationships and the 

importance of surplus to explain craft specialization in social/economic terms. 

The producers (i.e. craft specialists) create goods and services for numerous 

consumers, creating a strong relationship between the two. These producers 
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are dependent upon the consumers to cover part of their living costs, while the 

consumers rely upon the producers to ensure that they are able to receive 

goods/services, which they could not produce/do for themselves.  

3.1.2.2 Prestige and domestic production 

Based on the type of item being produced, craft specialization can take 

various forms. Most complex societies have two types of specialized products: 

1) prestige and 2) domestic. Domestic goods are marketed to the whole 

community and are often of utilitarian use. These domestic products are needed 

to fulfill some subsistence demand from all or most of community members 

who, due to either economic or political constraints, cannot produce 

themselves. Prestige goods, on the other hand, are only made for a select few 

and are typically used to convey social meanings of status and power.  

Differences in the motives behind their production means that both 

domestic and prestige products are subject to different rules and conditions of 

specialized production (Clark and Parry 1990; Costin 1991). For instance, 

almost all societies produce more domestic than prestige goods. The former 

are often utilitarian and produced to fulfill the needs of individuals within a 

community regardless of their standing within society. Thus goods produced 

through this specialized mode of production are often made in large numbers 

and therefore tend to be standardized involving as little effort per item as 

possible (Rice 1991; Costin 1991). 

Prestige specialization is seen as signifying the development of social 

stratification because the items produced through this mode are only accessible 

by a select few and transmit important social information about an individual’s 

community standing (Clark and Parry 1990). Economic goals for the prestige 

mode of production are different than those of domestic specialization. In 

prestige production, the goal is to produce only a few, very costly items. The 

items, along with the act of producing them in a ‘un-economic’ way (Peregrine 

1991), helps to shape their value within a society, making them more valuable 

because much time and effort went into their creation. Prestige goods are also 

often produced from special raw materials that are characterized by their rarity, 
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degree of workability, and overall transport costs. By creating the items out of 

costly materials, further messages are being conveyed about an individual’s 

wealth and degree of influence.  

3.1.2.3 Attached and independent specialists 

The difference between domestic specialization and prestige 

specialization means that the conditions under which each may occur will vary. 

To address this, studies often focus on the distinction between attached and 

independent specialists (Brumfield and Earle 1987; Clark and Parry 1990; 

Costin 1991; Earle 1981). In domestic specialization, goods are produced by 

independent specialists for everyone and in return depend upon their 

customers to provide other goods and services important for their livelihood. In 

the case of prestige specialization, goods are produced by attached specialists 

who are supported by a few individuals holding positions of power and wealth 

within a society (i.e. elite class). The development of attached specialists is thus 

often linked to the rise of an elite class (Arnold 1987; Costin 1991; Rice 1991). 

An elite class is required for prestige goods to be produced because they create 

a market for them. Prestige goods allow for an elite class to differentiate 

themselves from the rest of the society, further cementing their power/rulership 

rights within the eyes of the public. Production is directly controlled by the elite 

for the prestige goods, and thus the artisans are directly controlled by a select 

few within the community. Controlling the production of prestige products 

insures that only a few will have access to them, giving rarity and value to the 

objects that in return invoke notions of power and control (Steinohf and 

Reinhold 1996).  

3.1.2.4 Categorizing producers 

Central to studying craft specialization is identifying the difference 

between specialists and non-specialists producers. Traditionally, this has been 

centered upon the three criteria: 1) intensity (amount of time spent crafting); 2) 

compensation (both types and amount derived from crafting); and 3) skill 

(mastery of a set of knowledge and/or motor habits that confer special ability) 
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(Bronson 1996: 177; Costin 2001:279). Each of these has theoretical and 

methodological problems when related to the archaeological record 

Intensity measures the amount of time artisans spend producing their 

craft rather than engaging in other economic activities. This is an important 

criterion to consider because it reflects self-sufficiency vs. inter-dependence of 

individuals and also because the shift from part-time to full-time production is 

thought to accompany key changes in social organization, in that full-time 

specialization is impossible without true market systems (Gibson 1996; Hicks 

187). It is also thought that intensity is related to the type of production, 

generally arguing that attached artisans are more likely to work full-time than 

independent producers (Charlton et al 1993; Costin 1991).  

Archaeological identification of intensity can be difficult to operationalize. 

One approach has been to identify the composition of trash deposits to infer the 

range and proportion of time spent on craft activities (Charlton et al 1993; Costin 

1991; Hegmon et al 1995).  Low-intensity production is inferred when 

production debris is mixed with household trash providing evidence for a wide 

range of activities. More intensive production is inferred from trash devoid of 

evidence for other subsistence activities and/or from special debris dumps. 

Such inferences are best made when the range of depositional behaviors and 

contexts are well documented from a site. A second approach has been to 

examine the volume and density of tools and manufacturing debris recovered 

from production loci (Arnold and Santley 1993; Charlton et al 1991; 1993; 

Torrence 1986). This however, can be problematic because there are no 

objective criteria for evaluating such concentrations (Costin 2001: 281; Gibson 

1996:112). It has thus been suggested that defining intensity archaeologically 

may be best through identifying the amount of goods produced for extra 

household consumption, equating it with output (Mills and Crown 1995).The 

concept of compensation and how it relates to specialist production has both 

theoretical and methodological problems (Costin 2001:281; Kramer 1997). Yet 

craft specialization is still implicitly defined  based on whether a person receives 

some kind of regular, material compensation or return for his/her products and 

thus compensation involves receiving the means of subsistence from engaging 
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in the crafting activity. This means that a specialist is defined as someone who 

receives material compensation for the goods they transfer to others in order to 

be self-supporting. This need of receiving material compensation thus excludes 

forms of attached specialization where the compensation is in the form of 

coercion, obligation, and/or in other ideological forms. Yet it is known that 

artisans may produce goods in order to receive nontangible, ideological 

rewards. Because of this theoretical problem, it has been suggested that 

instead of focusing on compensation, the focus should instead rest in 

understanding motivation (Costin 2001:281). 

Identification of compensation is problematic because it is almost 

impossible to address from an archeological perspective, and while being part 

of a criterion for defining specialist production, is often used to identify craft 

specialization rather than explain it. One of the only ways of identifying it 

archaeologically would be to identify items in an assemblage associated with 

the producer that could be linked to the production contexts such as places or 

institutions. The skill of the artisan is often thought of in context to technology 

in that only a few individuals hold the knowledge of how to produce specific 

goods and/or services.  High skill levels are often attributed to specialists and 

can be used to distinguish non-specialized from specialized production (Sheets 

1978; Underhill 1996; White and Pigott 1996). Skill level is also used to define 

the difference between attached and independent specialization because it is 

assumed that prestige goods produced by attached specialists are more time 

consuming and/or more technologically sophisticated than utilitarian goods 

produced by independent specialists who create large quantities of 

standardized forms in as a cost efficient way (Charlton et al 1991; Costin and 

Hagstrum 1995; Hayden 1995). Skill is often identified through an assessment 

of the “quality” of a good, however this is very subjective and studies require 

the demonstration of other more objective forms of measurement. This has 

included the identifying of error or success rates in the execution of particular 

techniques (Arnold and Munns 1994; Clark 1997), numbers of gestures 

(Agstrum 1985; Mills and Crown 1995), moment control (Costin and Hagstrum 

1995) and raw material use (Karlin and Julien 1994). 
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3.1.2.5 Technology and specialized production 

Studies on  technology and craft production tend to center upon the 

reconstruction of manufacturing techniques (Arnold 1985); the role and 

meaning of technology in society (Hoffman 1994; McGaw 1996); the 

relationship between technological strategies and socioeconomic organization 

(Kelly 1994; Nelson 1991; Parry and Kelly 1987); and the social/political 

implications of differences in technologies (Hayden 1995). The importance of 

technological variation has been stressed in most of these studies and has 

been inferred as representing different types of artisans (Costin 1998; 1999; 

2001). It is viewed as a means by which artisans give value and meaning to 

objects, creating a means to understand differences between prestige and 

domestic crafts. Also the role of technological innovation and the economic and 

political contexts within which such innovation occurs have been investigated, 

proving more insights into how craft specialization can be identified 

archaeologically (Underhill 1996; Torrence 1989; Wailes 1996).  

Technological studies are an important feature in studying craft 

specialization and they often enhance research by contributing to our 

understanding of many different aspects of the organization of production 

including: manufacturing techniques, processing materials, and production 

stages. Studies on these issues have included ethnoarchaeological 

observations (Arnold 1991; Binford 1978; Hosler 1996), replications (Crabtree 

1972; Protzen 1993); and technical analyses, such as use-wear studies (Roots 

et al. 2010; Odell 1988; 1981).  Research on stone tools has benefited 

significantly from the analyses of the manufacturing process. Such studies have 

focused on studying the life cycles of stone tools, including the material 

manifestations of the manufacturing, use, maintenance and discard processes 

(Surovell 2009; Torrence 1989). Of key interest in studies of craft production 

are the aspects of technology that include: technological complexity, efficiency, 

output, control, and variability. Each of these act as indicator of the organization 

of production and thus are not the sole component of craft specialization. 
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Concepts of technological complexity have often been used as evidence 

for type or degree of organizational complexity, where the lack of technological 

‘sophistication’ is interpreted as evidence for small-scale, part-time production 

(Gilman 1996; Arnold and Santley 1993). It is also used in context with 

organizational change which tends to accompany technological change (Stein 

1996; Wilson and Blinman 1995), although this is not always true in all cases 

(White and Pigott 1996). Studies into identifying technological complexity can 

be fraught with problems. First, can be quite difficult to truly identify a 

technology as being ‘complex’. Criteria devised to identify a complex 

technology may be different for modern researchers than it was for the past 

artisans. Often these studies only consider part of the matter, ignoring the 

importance of knowledge and processes that are embedded into tool 

technology and tend instead to consider only the material aspects (i.e. the 

tools). Tools have been judged ‘simple’ because of their relative simplicity in 

components without taking into consideration the knowledge and energy 

necessary to successfully complete the productive process (Hegmon 1998: 

279; McGaw 1996).  

3.1.2.6 Specialization and the development of complex societies 

In using the term “complex societies”, I am referring to those societies 

that consist of socio-political units where social control is organized into 

subsystems (Earle 1987; Yoffee 2005).  Social complexity involves many different 

facets with interrelationships and interconnectivity and the presence of social and 

political hierarchies facilitating accesses to goods and services. Within this system, 

specific individuals or groups within the society control labor, land and 

resources, although such control is not necessarily firmly institutionalized. 

Increased productivity leading to surplus and redistribution are key features 

characterizing this complexity. 

As discussed above, research into the relationships between 

specialization and the development of complex societies has traditionally 

focused on understanding specialization as either a prerequisite for the 

development of complexity, or a result of it (Arnold 1997; Chapman 1996; 

Gibson 1996; Rice 1991; Service 1972; Stein 1998). Yet recent criticisms 
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(Costin 2001; Kerner 2010) view such approaches as too narrow, ignoring 

important differences found among societies and specialization. The very 

distinct forms of specialization indicate that no single relationship between 

forms of production and social organization can be assumed. The various types 

of specialization (i.e. full-time, part time, attached, independent etc.) have 

varying economic and social needs and preconditions, and thus will relate to 

different forms of social-political organization (Kerner 2010:184). Thus it is 

difficult to try and identify single conditions and causations for both the 

development of craft specialization and social complexity. 

Driving from these criticisms, there is a trend within craft specialization 

studies to turn away from the mapping of constraints and creating law-like 

conditions in the development of social complexity, and instead focus on craft 

specialization as a continuum that responded to growing complexity with 

gradual changes. Such studies view craft specialization not as a static structural 

trait, but as an adaptive process that is part of a more dynamic interrelationship 

between society and the prevailing environment (Costin 2001; Clark 1995; 

Kerner 2010:181-182; Rice 1981: 219-220). This allows for the degree of 

specialization to be measured by comparing individual producers, producer 

groups or entire societies.  within this realm of research have focused on  a 

series of closely related issues which include: the organization of production in 

particular socioeconomic, political and cultural settings; the social and cultural 

identities of artisans; the use and consumption of goods they produce; and the 

cultural meaning attached to those goods (Costin 2004; Patterson 2006; 

Schortman and Urban 2004; Stien 1998; Stein and Blackmaund 1993).  

In an attempt to outline the development of craft specialization within 

complex societies, several studies have focused on concepts of specialization 

intensity (i.e. full-time vs. part-time artisans) (Clark and Parry 1990; Kerner 

2001; Peregrine 1991). In particular, a  study conducted by Clark and Parry 

(1990) measured specialization as: 1) a ratio of full-time  to part-time specialists; 

2) the number of individuals involved per category produced in a specialized 

mode; and 3) the number of artefact categories produced by specialists. Social 

complexity was measured based on degree of: 1) stratification; 2) political 
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integration; 3) mean size of city; 4) population density; and 5) dependency on 

agriculture. In correlating the degree of social complexity with degree of 

specialization cross-culturally, Clark and Parry found that full-time specialists 

were most common in complex societies with a high degree of urbanization, 

where all three types of specialization (independent, attached, and sponsored 

specialist) were found to relate with the level of social stratification with attached 

and sponsored specialization needing a sufficiently high rate or social 

stratification in order to exist (i.e. required an elite class). 

3.1.2.7 Craft specialization and ethnographic studies 

Many ethnoarchaeological/ethnographic studies have focused on 

studying aspects of craft specialization and the role of craft production within 

structuring of social/economic aspects of cultures, most particularly within 

southern Ethiopia (Arthur 2006; 2003; 2002; Brandt and Weedman 1997; 1996; 

Clark and Kurashina 1981; Gallagher 1974; 1977; Karsten 1972; Weedman 

2006; 2002). These studies center upon the artisan classes, mapping the 

consumer-producer relationship along with the tools of production and how the 

interaction between tools and relations of production shapes societies. From 

this, interesting insight into power relations and interactions are studied, forming 

new understandings of craft specialization when observed through material 

remains. 

One of the most important contributions from studying craft 

specialization ethnographically is the insight it has provided into the tools of 

production. The tools of production reflect not only craft production, but the type 

of specialization being conducted (i.e. independent vs. attached specialists). 

Brandt and Weedmen’s work with the Gamo and Konso hideworkers (1997; 

2002; 2006) have highlighted the importance of the materials used in the 

processing of hides by independent artisans. The tools used, stone scraper 

heads, are inexpensive allowing the workers to keep the production cost low 

and efficient. Because the artisans rely on the selling of their craft to support 

their lifeways, it is key to keep production costs as low as possible. Using 

inexpensive stone scrapers gives them the power to do this revealing their 

control over their tools of production. In relation to this use of stone, the 
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hideworkers’ identity is tied with the tools of their trade. No other community 

members other than hideworkers use stone as tools and thus stone scrapers 

have come to be associated with hideworkers and their status within the 

community (Brandt and Weedmen 1997). 

Many of the ethnographic/ethnoarchaoelgoical studies of southern 

Ethiopian artisains have focused upon craft specialized and the formation of 

status/inequality. Southern Ethiopian groups, such as the Konso, Wolayta, and 

Gamo people, identify independent artisans (i.e. ceramic, iron, hideworking 

manufacturers) as being of low status within their communities. These people 

were often viewed as noncitizens and historically considered to have a status 

that is lower than slaves (Donham 1986; Haberland 1974; Lovis 2011). Their 

existence within the communities is based on their trade, which defines every 

aspect of their lives. People are born into an artisan class and are restricted by 

society norms to marry within their own class allowing for very little mobility or 

ability to rise above their station (Athur 2002; Brandt and Weedmen 1997; Lovis 

2011).  

The tools used and the act of production are seen as dirty and thus only 

related to these artisans while other community members are restricted from 

conducting such activities. This in turn provides the artisans with some power 

for they provide an important service for the community For example the 

ceramic makers of the Gamo people are viewed as conducting “dirty” work 

(Athur 2002) yet the goods that they produce, including coffee pots, cooking 

vessels, and beer brewing pots  serve a vital role within the community, 

cementing their importance.. 

Other studies have identified the importance of workshops in 

understanding social relationships within a community. Returning to the 

hideworkers of the Gamo and Konso, because their work is viewed as dirty, 

their homes and workshops are often located at the edges of villages so not to 

contaminate other community members (Brandt and Weedmen 1997; 

Gallagher 1977; Weedmen 2002).  The waste produced by the processing of 

hides is placed near the homes of the hideworkers and not within a communal 
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trash dump. This physical separation reflects a social separation between the 

classes further imposing the inequality among the community members.  

The ethnographic/ethnoarchaeological studies of craft specialists, 

especially those from Ethiopia, have revealed important insights into the 

material manifestations of craft production and how they relate to power 

relationships within societies. By observing the relationship between the tools 

of production and an artisan’s identity, aspects of social inequality and power 

relations can be identified. The type of tools and the location of workshops 

allows the means to further explore the material manifestations of craft 

production most practically that of independent artisans who specialize in the 

production of goods for the general public. In this, artisans rely upon the public 

to buy their goods in order to support their lifeways while the public rely on the 

artisans to provide a vital service to the community reflecting this balance in 

power relations between the producer and consumer. By evaluating these 

ethnographic and ethnoarchaeological studies of the material manifestations of 

craft production, new insights can be gained of the archaeological record.     

3.1.2.8 Identifying Craft specialization in the Pre-Aksumite period 

Drawing on concepts derived from middle range theory and Marx’s mode 

of production, my study into the development of craft specialization during the 

Pre-Aksumite and Aksumite periods in Eastern Tigrai focuses on identifying 

ancient workshops indicated by the location of high concentrations of scrapers. 

As is indicated through the ethnographic/ethnoarchaeological studies of craft 

specialists, workshops form an important physical representation of craft 

production. Workshops indicate that the production of a specific commodity was 

being conducted by specialists, removing such activities from household 

production and placing it in the hands of specific people within the community. 

It also signifies changes within social structures where community members 

were being defined based on their skill in creating specific products. This 

creates consumer-producer relationships revealing new power struggles 

between community members who may have enhanced inequality because of 

their control over the materials and relations of production. The location of these 

workshops compared to the rest of the community could indicate the extent of 
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social inequality, such as that observed among modern hideworking groups. 

Because workshops leave behind a physical presence, identifying the formation 

of workshops within the archaeological context can be done allowing for the 

identifying and tracking of craft specialists through time. 

Identifying this will involve comparing scraper density to other tool type 

density across the sites of Mezber and Ona Adi and between the various site 

occupational phases. To strengthen my interpretation of possible workshop 

areas, I will be utilizing an ethnoarchaeological study of modern-day Wolayta 

hideworkers, focusing on the location of their hideworking activities including 

deposition of lithic and hide waste. In addition, I also conducted a use-wear 

analysis on recovered archaeological scrapers, using both controlled 

experiments and ethnographic collections to help identify wear patterns caused 

through the processing of hide. 

3.2. Chapter Summary 

The study of craft specialization involves understanding social relations 

as observed through concepts of modes of production. Understanding the 

interaction between the tools and relations of production allows for the study of 

how different types of craft specialists develop and how this affects social 

relationships including the formation of inequality. It also creates the means by 

which to study craft production through material remains for it focuses on the 

tools used in the production of materials and the formation of artisan 

workshops. Through utilizing ethnoarchaeological/ethnographic examples of 

craft specialists, the identifying and tracking of craft specialization can be done 

archaeologically, creating insights into the formation of social 

complexity/inequality. From this understanding of craft production and concepts 

of mode of production, my study attempts to identify the formation of craft 

specialists focused upon hide production, tracking it from the Pre-Aksumite 

through the Aksumite period in northern Ethiopia. The following chapter outlines 

my methods used within my study, providing background and detailed 

information as to the processes involved within each. 
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Chapter 4.  
 
Method 

The study of hideworking as a craft specialization in eastern Tigrai 

presented in this dissertation involved the investigation of multiple lines of 

evidence gained through ethnoarchaeological and archaeological studies. 

Types of analysis employed include morphological analysis and low-power use-

wear of archaeological lithic collections and interviews and observation of living 

communities of hideworkers. The following chapter provides background on the 

use-wear, morphological, and ethnoarchaeological methods employed along 

with a detailed explanation of how each was implemented. 

4.1. Use-wear Analysis Background 

Use-wear analysis is the study of the function of tools based on the 

complex analysis of all traces of use including macro-deformations, micro-linear 

traces, and polish (Anderson 2005: 14). While debates over the validity of such 

forms of analysis have been emphasized over the years (Hurcombe 1988; 

Newcomer 1986; Unrath et al. 1986), ongoing research has resulted in the 

development of a standardized system involving experimentation, blind testing, 

and the building of comparative collections (Bamforth et al. 1990; Moss 1987; 

Odell and Cowan 1986; Odell and Odell-Vereecken 1980; Rots et al. 2010). 

Advances in digital microscopes have also made use-wear analysis more 

accessible, enhancing photo quality of wear attributes, aiding in explanation 

and identification. Used in conjunction with traditional microscopes, the new 

Dinolite digital microscope (model: AM413TA) allows for clear imagery at low 

cost so that images of specific wear patterns can be clearly visualized creating 

a better understanding as to what is being viewed by the analyst. 

There are two categories of use-wear analysis based on the type of 

microscope used: 1) low-power; and 2) high-power analysis. Low-power 

analysis involves using a stereomicroscope with an external light source and a 
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magnification power of 10-80X. Most motion can be detected through low power 

analysis as well as most worked material types including hide (Hayden 1979; 

1986; Odell 1981; Odell and Odell-Vereecken 1980; Schultz 1992; Tringham et 

al. 1974). Specific wear features observed through low-power analysis include 

edge rounding and crushing, shallow edge scarring, striations, and some micro-

polish. The advantages of using low-power magnification is that it takes less 

time than higher magnification analysis, allowing for a larger sample to be 

studied at a given time. The downside to this type of use-wear study is that for 

the most part only general categories of worked material can be identified,which 

is based on a hardness scale, although some more specific worked material 

such as hide may be  identified if polish and specific micro-scarring are present 

(Hayden 1986; 1990; Tringham et al. 1974). 

High-power analysis involves the use of a metallographic microscope 

with a magnification of 50-500X and an internal/reflective-light source where 

light is transmitted through the object. This type of microscope is used for more 

detailed analysis of micro scaring, identifying specific deposition (residue), and 

specific types of polish. 

Selecting which use-wear analysis to conduct is based on the type of 

questions being addressed, where the analysis is taking place, and how much 

time the analyst has to conduct a study. While this current study is focused on 

identifying a specific worked material, because it is dealing with a tool type that 

is typically related to hide processing, it was determined that low-power analysis 

was sufficient. Also, hide is a type of material that typically can be detected 

under low-power microscopic because of the uniqueness of wear patterns 

especially polish and rounding. Further studies planned on the archaeological 

scrapers from Mezber and Ona Adi will involve a high power analysis to confirm 

results identifying worked material.  

Wear attributes 

All aspects of wear can be reduced to a twofold change on a tool, 

including an alteration in shape and reduction in volume (Semenov 1964: 5-6). 
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Experimental studies have revealed that through use, the contact edge of a 

stone tool will change in form based on the material being worked as well as 

the motion of use. Experiments with known variables determine the typical 

patterns that form the basis of archaeological interpretation. Wear occurs due 

to dirt lodging between the tool edge and the worked material in the form of 

hard mineral particles. The particles are harder than the worked edge and, 

combined with the type of material being worked, will flake and abrade the edge 

of the tool over time (Odell 1975; Wintterhoft 1967). Low-power analysis 

focuses on identifyingtwo types of wear that occur through use: 1) micro-

scarring; and 2) abrasion.  

Micro-scarring refers to minute edge-flaking that occurs through lateral 

pressure placed along the edge of a tool during use. The micro-scars, at largest 

will be about 6mm in size and are typically less than 3mm in length. Depending 

of the tensile stress, tool raw material type and the hardness of worked material, 

the micro-scars will have different combinations of hinge, step, feather and/or 

snap terminations (Figure 4.1). The type and distribution of these different scars 

inform as to tool motion as well as to some worked material at a general level. 

 

Figure 4.1:  Types of flake micro-scars 

Abrasion is the loss of material along the tool edge which occurs in a 

uniform pattern where the original sharp edge with accompanying flake scars 

is reduced to a rounded morphology. There are three types of abrasion tracked 

in low-power use-wear studies: 1) rounding; 2) striations; and 3) polish.  

Rounding is identified as either light, medium, or heavy based on the 

degree of edge erosion (Table 4.1). The degree to which a used edge will be 

rounded is based on the type of raw material as well as the hardness of the 
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worked material. The location and degree of rounding informs on tool motion 

and the general hardness of the worked material.  

Table 4.1: Table describing degrees of rounding (Odell; 1978) 

Degree of rounding Description WorkedMaterial Hardness 

Light rounding 25%> 50% of flake scars 
and used edge abraded. 

Soft medium material 
(very soft wood and 
soft/fresh hide) 

Medium rounding 50% > 100% of flake scars 
and used edge abraded. 

Medium- hard material 
(hard hide/dry hide, hard 
wood, wet bone and 
antler) 

Heavy rounding Complete rounding of the 
edge to a beveled form. 

Hard material (dry antler, 
stone, hard earth) 

Striations are defined as linear deformations of surfaces caused by 

abrasive particles that come into contact with the edge of a tool and surface of 

the material being worked (Kamminga 1979: 152-153; Semenov 1964: 15). Due 

to the smooth siliceous nature of raw materials such as flint, chert and obsidian, 

striations can easily be the result of both use and non-use contexts (i.e. post-

depositional wear) (Konoenko 2011: 7). Striations are also sometimes difficult 

to identify at lower magnification and often require higher magnifications to 

identify. In higher-power analysis, striations are identified as 4 types: sleeks 

(plastic modification of the surface by straight-sided fine striations with a smooth 

cross-section); rough-bottomed (irregular or straight sides and an irregular 

bottom); intermittent (related to a series of small, rounded and district points of 

damage arranged in a line on a surface); and flaked (associated with a line of 

fracture damage on the edge). Due to the limited magnification, low-power 

analysis only defines striations based on their alignments in the form of shallow, 

wide, discontinuous striations located on the surface of a tool (Fullagar 1986: 

80; Kamminga 1982: 14). In low-power analysis though, striations are only 

tracked based on their orientation to the tool’s edge. The orientation of the 

striations are defined as being either parallel, perpendicular, or diagonal to the 

worked edge and are used in the identifying of tool motion. 

Polish is a form of surface alteration resulting from the abrasive 

roughening of an area that often results in the smoothing of a tool’s surface. 

This polish can take the form of matted finish or bright steaks depending upon 
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the type and state of the material being worked (Fullagar 1991; Hurcombe 

1992: 12; Kamminga 1979; Keeley 1980:22; Semenove 1964: 4; Vaughan 

1985: 27). Polish can be distributed differently across a surface, often varying 

in extent and brightness, which correlates closely with the characteristics of the 

material being worked (Keeley 1980: 23). It is often a main attribute used in 

identifying specific types of worked material, most particularly in high power 

analysis, but not often in identifying the motion of a tool (Aldernderfer et al 1989; 

Aoyama 1995; Fullagar 1986; Hurcombe 1992; Keeley 1980; Kononenko 2011; 

Rots et al 2005; Vaughan 1985). There is little agreement in how polish forms 

on a stone tool, nor consensus on the timing and sequence of polish 

development. 

Similar to all surface alterations on the used edge of a tool, polish goes 

through different stages of development (Vaughan 1985: 29-30). All polish 

types begin weakly due to limited contact with a worked material. Such polish 

is seen as dull or flat and identified as being smoother than unpolished 

surfaces. As the tool is used further in the processing of a material, 

characteristic developed and well-developed polish forms, although not all 

types of polish progress through the same stages or at the same rate. Thus 

variability is inherent within the formation of polish which limits identification and 

interpretation of tool use. Highly siliceous raw materials such as obsidian, flint 

and some chert can result in intensively polished surfaces despite the amount 

of silica within a worked material.  

Fullager (1991) has defined four stages of polish which is used in 

identifying the types of polish formed on tools. Stage 1 is a generic weak polish 

involving abrasive smoothing and the loss of specific features on a freshly 

fractured surface. This is often associated with edge stabilization and very slight 

edge rounding. Almost all tools go through this stage of abrasion, which is 

identified as a clearly darker area on the surface of a tool. This polish, in 

conjunction with other use-wear features (i.e. scaring, rounding etc.), can 

indicate the section of a tool used or hafted along with the type of action 

(Fullager 191: 6). Stage 2 consists of patches of smoothed polish located within 

abraded surfaces on the stone tool. This stage is defined as the physical 
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removal of material, the leveling of peaks, deepening of subsurface cracks and 

impaction of granular metal into surface depressions (Fullager 1991; Kealhofer 

et al. 1999:530). Stage 3 is the creation of a polished surface where cracks and 

flakes are gradually removed by the formation of a stable polish. At this stage, 

polish types can be identified as either wood, plant, bone or skin polish. Stage 

4 is the final state and is characterized by the formation of an extensive and 

well-developed polished surface. This stage often occurs only in the processing 

of moist siliceous plant materials and is often called sickle polish (Fullager 1991: 

6).  

Qualitative features accounted for often include brightness (intensive 

bright, bright, fairly bright, fairly dull, and dull) and texture (very smooth, smooth, 

and slightly sooth). In low-power analysis, these features define three basic 

polish types-mate polish (fairly dull and fairly smooth), bright polish (bright and 

smooth) and sickle (intensive bright and very smooth). Use action can be 

determined through both distribution of the polish (unifacial/bifacial; along the 

whole edge/just near the center) and by the orientation of striations in the polish. 

Yet more often polish is used in the identifying of worked material (Table 4.2). 

Table 4.2: Type of polish by worked material type 

Worked material Polish Type 

Bone Very bright and smooth polish restricted to bumps and high 
points upon the tool 

Wood  Bright and smooth (often referred to as “rainbow” in nature) 

Hide Fairly dull and fairly smooth (mate and pitted). 

Fibrous plants Intensive bright and very smooth 

Taken as a whole, both micro-scaring and abrasion attributes inform as 

to a tool motion and worked material (Table 4.3). Blind tests have revealed that 

for low-power analysis, identifying exact worked material can be difficult. Low-

power analysts have been more successful in identifying general worked 

material based on a hardness scale (Odell and Odell-Vereecken). This 

hardness scale places worked material into different categories of which the 

analyst is able to interpret through the identification of specific micro-scarring 

and abrasion patterns (Table 4.4).  
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Table 4.3: Typical scarring and abrasion patterns by type of tool motion 

Tool motion 
Typical scaring and abrasion pattern 
description 

Cutting: Tool is held perpendicular 
to the surface of the material and is 
drawn back toward the operator in 
a single motion 

 
 
 

 
 

Scarring will be located on both faces, though 
it may be more present on one face due to the 
angle the tool is held at and whether the 
operator is left or right handed. The orientation 
of the scars will be pointing to one end of the 
tool (usually either the proximal or dorsal end if 
a flake) and will be distributed in a running 
pattern (though this may only be seen on one 
face, on the other face the scars maybe 
distributed in a close pattern). Rounding will 
occur on both faces of the tool as well as 
striations. The striations should be orientated 
in a diagonal way pointing toward the opposite 
direction from where the tool is being pulled 
(usually pointing away from the operator) or 
parallel to the used edge. 

 

 
 

Scraping: The used edge is held 
perpendicular to the worked 
material and dragged across the 
surface down toward the operator. 

 

 

Scarring from this should be located on only 
one face and distributed in a running pattern 
the orientation of the micro-flakes will be 
pointing into the body of the flake from the 
edge. Rounding will mostly occur on the face 
in direct contact with the edge that is being 
scraped (opposite face from where the flake 
scars are coming off of). Striations will be 
oriented perpendicular from the edge pointing 
into the body of the tool. Polish will mostly be 
on the same surface where the rounding is 
present. 

 
 

 

Boring/Drilling: Motion is an 
alternating clockwise/counter-
clockwise motion pressing the tip 
of a tool down into a material 
surface. 

 

Scarring from this motion will be located on the 
end of the tool tip and along both lateral 
margins on both faces. The scars on the tip are 
impact scars incurred from the tip being 
pressed into the material (this is often the first 
thing to be abraded/rounded away and may 
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not be present). The distribution of scars is 
clumped along the edges where the tool came 
into contact with the surface (concentrated on 
the tip and along both lateral margins). The 
scars will be oriented into the body of the tool. 
Rounding occurs first on the tip on both faces 
and along the lateral edges on both faces. 
Striations are oriented perpendicular to the 
used edges pointing into the body of the tool. 
Polish will be on all faces of the tool. 

 

 
 

Graving: this involves a 
digging/push and pull motion. The 
edges of the tool are pushed into 
the material, digging into it before 
being pulled back in a short stroke 
back toward the operator. 

 

 

Scarring will mainly be in the form of impact 
micro-scars located on both surfaces. The 
distribution of the scars are ‘clumped’ (i.e. high 
concentrations of scars to one spot upon the 
tool edge) along the edges of the tool and 
oriented into the flake body. Rounding occurs 
only on the face in direct contact with the 
worked material though this may only be seen 
if the rounding is heavy. Striations will occur 
mostly on the same face that the rounding 
occurs and are oriented perpendicular to the 
edge pointing into the body of the tool. Polish 
will primarily be found on this same face. 

 

 
Shaving: Tool is held at an angle 
parallel to the worked surface and 
is either pushed down away from 
the operator (with the used edge 
facing away from the operator) or 
pulled up toward the operator (with 
worked edge facing operator) 
removing the surface of a material. 

 

Scarring will be located on both faces but in 
degrees. Both faces of the tool are in direct 
contact to the worked surface but the face in 
direct contact with the body of the worked 
material will be more heavily scarred. The 
types of scars should be the same. These 
scars will be distributed across the edges of 
the tool in distinctive clumps of various sizes 
oriented into the face of the tool from the used 
edge. Rounding should occur on the face in 
direct contact with the surface of the worked 
material. Striations maybe observed on both 
faces oriented perpendicular to the used edge 
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pointing into the body of the tool. Polish will 
occur on both faces of the tool. 
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Table 4.4: Type of micro-scars and abrasion by general worked material 
type (modified from Odell 1978) 

 

Worked Material Micro-Scar Types Abrasion Types 

Soft (animal: raw 
meat, fish etc.; 
Vegetable: plant 
mater) 

Mostly small feather scars or 
snaps of the edge. 

No visible abrasion at low-power. 

1Medium 
(Wet/soft hide) 

Combination of small-medium 
sized scars. Will see small 
feather and some medium 
sized hinge terminations. 

Rounding may or may not be visible 
at low-power. If identified, it will be 
light rounding out of the scars. Some 
striations may be observed 
depending on the state of the worked 
material. If the material is a very soft 
fresh wood, polish may be observed 
as bright spots seen in the crevices of 
the micro-scars. If the material is wet 
hide/soft hide the polish will be mate 
and blanketing the edge. 

2Medium 
(Dry/hard hide, 
soft wood, some 
wet bone) 

Combination of small-medium 
sized scars of both hinge and 
step terminations (though hinge 
terminations should be more 
present). 

Heavy rounding of the flake scars 
along worked edge. Striations should 
be visible along the edge in direct 
contact with the worked surface. 
Polish small to M1. 

1 Hard (Dry Bone, 
hard wood) 

Combination of steps and a few 
snaps of mostly medium size 
with some large. Edge may 
also look slightly crushed. 

Heavy rounding of the edge of the 
tool with visible striations. 

2Hard (Dry antler, 
ivory) 

Combination of large steps and 
hinge terminations. 

Heavy rounding (should have a 
beveled edge) and identifiable 
striations. 

3Hard (Stone and 
ground earth) 

Crushing of the edge creating 
large flakes with step 
terminations. 

Complete rounding of the edge into a 
flat surface (rounded edge is 
sometimes crushed at the tools 
exhausted stage). 
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Hafting often plays an important role in tool use. A tool may be hafted to 

increase the force exerted during use and often enhances the efficiency or 

precision of the work (Keeley 1982). Hideworking scrapers have been found both 

hafted and handheld; which approach is used seems to be a mater of personal 

experience and cultural tradition. In southern Ethiopia, all scrapers used in the 

processing of hide are hafted to create efficient, reliable tools (Brandt and 

Weedmen 1996). Identifying hafting in use-wear studies has important implications. 

Hafting may affect the rate of polish formattion as well as scar patterning (Kamming 

1982; Keeley 1982; Odell 2004: 152-153; Rots 2003; Rots and Wiliamson 2004). 

Hafting wear on flint and chert raw materials has been found in the form of clumps 

of scars located on opposing lateral sides, and isolated spots of polish located on 

the surface of a tool (Rots 2004: 10-21). Hafting of obsidian tools has been found 

to result in a slightly different wear pattern that includes the formation of noticeable 

striations and abrasions (Konoenko 2011: 9). Hafting wear on harder raw materials 

such as basalt are often more difficult to identify because of the grainy texture of 

the stone. Not all hafted tools will reveal hafting wear, especially if examined at low-

power magnification. Because of this, residue analysis is often employed. Tools 

are often hafted through the use of organic materials that leave behind residues 

such as resin and leaf photoliths. The current study attempts to identify hafting wear 

but it is hoped that subsequent studies will employ residue analysis in order to study 

hafting on the scrapers from Ona Adi and Mezber. 

Prior to conducting any use-wear analysis on an archeological collection, 

experiments must be conducted followed by a blind tests, to both aid the analyst 

and to demonstrate his/her ability to conduct this form of study. For the current 

hideworking study, I conducted both experiments and completed one blind test 

before analyzing the archeological and ethnoarchaeological tools. 

Experimentation and Blind Tests 

Use-wear studies require an experimental component to aid in the 

identifying and tracking of specific wear patterns formed through various 

applications. The experimental tools are used as a comparative collection in 

tracking and identifying the formation of specific wear types occurring through tool 
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motion on different worked materials. In such experiments specific tool types are 

recreated and used in a series of different tasks, tracing different parts of the use 

including: 

1. Characteristics of tool raw material (coarseness, color, retouch, etc.) 
2. Characteristics of used edge (concavity, shape etc.) 
3. Hafting type 
4. Components of the activity (type of material worked, location of 

experiment, observable wear through time, tool efficiency, number of 
strokes, and tool use time). 

The importance of incorporating blind tests in research designs has been 

emphasized in order to ensure more standardized analysis amongst researchers 

(Keeley 1974; Levi Sala 1986; Odell and Odell-Vereecken 1980; Rots 2010; 

Tringham et al. 1974). Blind tests require use-wear analysts to test their ability in 

identifying specific wear attributes, which strengthens archeological interpretations. 

A set of experimental tools are produced and applied to a range of tasks and 

materials by a trained user and then given to the use-wear analysts to identify. The 

analyst is tasked with identifying the location of used edges, tool motion, general 

category of worked material, and if required (for high power analysis) exact worked 

material. An acceptable score for a blind test is a 70-75% accuracy of tool motion, 

and a 60-65% accuracy of relative and exact worked material. 

4.1.1. Use-Wear Methods 

The low-power analysis conducted on experimental, ethnographic and 

archeological scrapers followed the method designed by Odell (1979). This method 

has been utilized in many low-power studies (Hayden 1993; Levi Sala 1986; Odell 

and Cowan 1986; Siegel 1984; Rots 2003; 2010) and is considered the standard 

method of low-power analysis7. 

Each tool recovered from archaeological contexts was washed individually 

in water, lightly cleaning away dirt uncured through deposition and excavation and 

 

7 I was trained in this form of analysis by Dr. George Odell in 2011 at the 
University of Tulsa and worked with him and other students on two projects as 
part of our studies. Sadly the two studies we worked on have not been 
published due to the sudden death of Dr. Odell in the fall of 2011. 
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then left to dry. Once dried, each tool was outlined in pencil on a recording sheet 

oriented with the proximal end upward and the dorsal aspect facing the viewer, 

taking care not to let the pencil come into direct contact with the edge of the tool. 

The outlined image was divided into an eight polar co-ordinate system used to track 

location of different wear observed on the tool surface within the different 

employable units (Figure 4.2). A tool may have more than one employable unit, 

that is, an area on the tool that contains different wear marks made from different 

types of stress caused by wear. Each employable unit is given a single functional 

unit that refers to a specific motion and worked material indicated by the wear 

patterns. The polar co-ordinates must be continuous, represent the same activity, 

and not be separated by a corner or projection which would make it doubtful that 

they were used simultaneously (Odell 1978). Different wear types were identified 

as separate functional units and located through the polar co-ordinate system. This 

allowed for the effective tacking of possible different uses for each tool and 

identification of possible hafting areas. After creating the polar co-ordinate system, 

the tool was lightly washed in acetone to clear any possible polish created through 

handling. Gloves are worn throughout the analysis to limit hand oils and other 

possible contamination. 

 

Figure 4.2: Scraper tool showing 1 employable unit (3-5) defined by polar co-
ordinate system 

When examining specimens under the microscope, the analysis starts at 

10X magnification to identify worked areas, slowly increasing the magnification 

when investigating specific micro-scars and abrasion types. The types of micro-
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scars and abrasion along with their type, location and distribution are recorded on 

standardized recording sheet (Appendix) (Table 4.5). Lithic raw material type (i.e. 

chert, rhyolite, basalt, obsidian etc.) and tool morphology are also recorded within 

this system (edge displacement, retouch etc.). From this, wear patterns are 

interpreted to identify tool motion (i.e., scraping, cutting, boring etc.) and relative 

worked material (i.e. VS, 1M, 2M, 1H etc.). 

Table 4.5: Abrasion and striation attributes tracked  

Category Attribute Variable Comments 

Abrasion Rounding LR (light rounding) 
MR (medium rounding) 
HR  (heavy rounding) 

 

Polish MP (mate polish) 
BP (bright Polish) 
SP (sickle polish) 
LS (striations  

 

Striations parallel to the edge) 
RS (striations perpendicular 
to the edge) 
DS (striations diagonal to 
the edge) 

Location D (dorsal only) 
V (ventral only) 
B (both dorsal and ventral) 
CW (clockwise surface 
only) 
CC(counterclockwise 
surface only) 
CB (both CW CC) 
R (spine or ridge) 
S (surface unrelated edge) 

OK to use 2-col. 
Var’s (e.g., CW, 
etc.). This var. 
only affects 
polish and 
striations. Only 
conflict will come 
when polish is on 
1 side and the 
striations on the 
other; if so, 
record “B”. If 
either is “B”, and 
the other “D” or 
“V”, record “B”. 

Scarring Location LR (light rounding) 
HR (heavy rounding) 
MP (mate polish) 
BP (bright Polish) 
SP (sickle polish) 
LS (striations parallel to the 
edge) 
RS (striations perpendicular 
to the edge) 
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DS (striations diagonal to 
the edge) 

Distribution R(run-together:scars 
touching) 
C (close (within 1 scar’s 
distance from the next) 
U (uneven) 
A (alternating from one 
surface to the other) 
P (clumped) 

 

Termination 
ofthemajorit
y of the 
scars 

F (feather (indicates 
medium-defined on interior 
border) 
H (hinge) 
S (step) 
B (brake or snap fracture) 
C (comminutions) 

All combinations 
of these are 
possible 

Size of the 
majority of 
the scars 

S (small: difficult or 
impossible to see at 10X) 
M (medium: difficult or 
impossible to see with the 
naked eye, but easy to see 
at 10X) 
L (large: easy to see with 
naked eye) 

Possible 
combinations: 
SM; SL; and ML 

Raw Material Type Chert 
Siltstone 
Basalt 
Obsidian 
Quartzite 
Quartz 
Other 

 

Regarding archeological collections, only morphologically identified 

scrapers underwent use-wear analysis to identify tool motion and relative worked 

material. Archaeological, ethnographic and experimental scrapers were stored in 

separate plastic bags before and after analysis. 

4.1.2. Use-wear experiments  

Use-wear experiments were conducted, creating a comparison collection to 

aid in identifying different wear patterns observed on the scraper tools from Mezber 

and Ona Adi. A total of 13 experiments were completed over a two-day period 

during the 2013 Ona Adi field season and encompassed the use of replicated stone 

tools in the processing of several different worked material types including: 
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1. AS: animal tissue/muscle/fat 
2. 1M: fresh sheep hide 
3. 2M: dry sheep hide/ fresh sheep leg bone 
4. 1H: dry wood 

Each tool was used to process one of the worked material types in a single 

motion: 1) cutting wood; 2) butchering a sheep; 3) scraping wood, hide, or bone; 

and 4) boring fresh sheep hide. The stone tools were made out of local chert and 

basalt raw material types procured from sources located on a large hill near Ona 

Adi (Amba Fekada) and manufactured through the use of a soft hammer billet. Tool 

replicas consisted of Mezber/Ona Adi morphological types: 

1. unmodified flake (n=1) 
2. modified flake (n=4) 
3. side scraper (n=2) 
4. end scraper (n=5) 
5. borer (n=1) 

The tools were all manufactured and used outside in the courtyard of the 

Tesfay Agame Hotel in Adigrat. These were controlled experiment tracking 

variables contributing to the production of wear through the different acts. 

Variables included: 

1. Characteristics of the stone (coarseness, color, raw material type) 
2. Characteristics of the used edge (concavity, shape, edge angle) 
3. Prehensile stress (how the tool was hafted or hand held) 
4. Location of the experiment (was it conducted in a lab environment or 

outside) 
5. Experience of the operator 
6. How/where the tool was procured 
7. How/where the worked material was procured 
8. Tool manufacture and maintenance 
9. State of worked material before use, during use, and after use 
10. How tool was stored both before use and after 
11. Activity time 
12. Number of strokes per-activity 
13. Modification of tool before use, during , and after use 

A standard recording sheet designed by Odell (1978) was used for all 

experiments. Photos, video, and drawings were made during the experiments to 

document each step of the process (Figure 4.3). For each experiment, one tool was 

used in one motion on a specific material type. After every 200-300 strokes, the 

operator observed and recorded changes to the modified edges. Both retouched 
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and non-retouched tools were used. For the retouched tools, some were retouched 

before and during use while others were retouched only before use. All tools were 

used for over 2000 strokes and for 30min, which is the standardized time needed 

to create identifiable wear. 

 

Figure 4.3: Experimental use-wear tool boring into hide 

After having been used, each tool underwent a low-power use-wear 

analysis, tracking the different wear patterns of micro-scarring and abrasion. 

Microscopic images were taken using the Dinolight that were then used to aid in 

the interpretation of wear observed on the archeological specimens. 

4.1.3. Blind Test 

As is custom for all use-wear studies, a blind test was performed by the 

analyst on 10 tools used in various tasks before conducting the analysis on the 

archaeological collection. The test was graded based on the ability to accurately 

identify location of wear, tool motion, and relative worked material. The 10 tools 

consisted of chert and basalt flakes and retouched tools used in a variety of tasks 
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as well as unused tools. Each tool was used in one motion and on one material by 

a student trained in using stone tools by the analyst8. 

Results for the blind test included an 80% accuracy on tool motion and a 

70% accuracy for relative worked material. The areas that were misidentified were 

those used on soft material of animal and vegetal type. With these, the analyst 

could not identify any wear and thus identified the tool as not having been used. 

Tools used to work material ranging from 1M-2H were correctly identified for both 

tool motion and relative worked material (results for this blind test are included 

within Appendix D). 

4.2. Ethnoarchaeology 

To inform interpretation of the archaeological record, most especially when 

exploring the development and use of specific technologies such as hide scrapers, 

ethnographic accounts of living communities are often unitized. This is particularly 

the case in use-wear analysis and experimental archaeology where 

ethnoarchaeology provides a base from which additional studies can be conducted 

(Adams 1988; Watson 1995; Weedman 2006). To enhance the archaeological 

portion of this study, I employed an ethnoarchaeological study focusing on 21 

Wolayta hideworkers from 15 different family groups located in southwestern 

Ethiopia (Figure 4.4). This study focused on documenting aspects of sociocultural 

and economic behavior relating to the processing of hide that are likely to leave 

identifiable residues in the archaeological record. Drawing analogies from living 

communities that may have links to Pre-Aksumite/Aksumite populations who 

created the archaeological record provides an excellent opportunity to create new 

understandings of the behavioral adaptations reflected within the material record 

(Ascher 1961).  

 

8 The student was Jacob Peterson who was at the time a 3rd year student at 
Anglican Ruskin University and had taken classes in Archaeology as well as 
worked with me on several of my lithic experiments over the years. The 
analysist has taken three other blind test over the last 5 years on collections 
created by either Dr. George Odell or one of his former students at the 
University of Tulsa. These tests revealed similar results to the current one. 
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Figure 4.4: Map of Ethiopia with arrow pointing to Wolayta land zone. Red box 

indicates study area (Modified from OCHA 2010) 

4.2.1   Background to Ethiopian Hideworking Studies 

Evidence of the use of hafted stone scrapers first appears in Ethiopia during 

the Later Stone Age (Clark 1981: 77-78) and these tools have continued in use 

through to modern times. In Tigray, archaeological work has uncovered 

hideworking workshops in association with Aksumite deposits dating back to AD 

100 (Michaels 1991). Scrapers from these deposits are suggested to resemble 

those used by modern hideworkers in southern Ethiopia, suggesting some 

continuity in scraper types between the two areas (Phillipson 2000: 50-57). These 

southern Ethiopian hideworkers have traditionally used hafted stone scrapers for 

generations, as noted by early European accounts of Shoa Amhara in 1844 

(Johnston 1972 [1844] 370-375; Weedman [1844] 2006: 195) and later by the 

Italian ethnographer Enrico Hillyer Giglioli in 1889.  

Systemattic studies of Ethiopian hideworking traditions were first conducted 

in the 1970s (Dekker 1971; Gallagher 1974; Karsten 1972). These investigations 

focused on understanding the functional aspects of stone tool and hideworking 

among the Gurage, Oromo, and Wolayta peoples (Figure 4:5), investigating the 

hide-working process (Dekker 1971), spatial distribution of stone tool discard and 

edge-wear (Clark and Kurashina 1981; Gallagher 1974), access and use of lithic 

raw material resources (Haaland 1987), and the economic status of hideworkers 

(Karsten 1972). Of these studies, Gallagher was the first to focus on tool-use tied 
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to behavioral strategies (Gallagher 1977a, 1977b). His studies tracked raw material 

procurement, stone tool production and spatial patterns of discard. While Gallagher 

identified different behavioral patterns related to the procurement of obsidian, he 

concluded that among the groups studied, there was little variation in scraper 

morphology and discard patterns along with other hideworking activities (Gallagher 

1977b: 295-297). Reported in Gallagher’s and the other studies was the same 

basic pattern of tool procurement, raw material type, manufacture technique, 

scraper shape, function/use, handle type, and stone tool discard.  

 

Figure 4.5: Map showing location of SNNPR and the borders of each nation. 
(Map by Elizabeth Peterson) 

More recent studies of the same areas have challenged these assumptions, 

suggesting there to be more diversity in stone tool technology than originally 

observed (Clark and Kurashina 1981; Haland 1987; Brandt 1996; Brandt and 

Weedman 1997, 202; Weedman 2005). These studies focused on behavioral and 

stylistic aspects that encompass hideworking activities. Observed variability 

includes diversity in gender of hideworkers, raw material type, production type 

(percussion flaking and bipolar flaking), the size and shape of scrapers, and handle 

style (Brandt and Weedman 1997; Brandt et al., 1996; Weedmen 2006). Most 
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striking of all is the intergroup variability found among the Gamo as uncovered by 

Brandt and Weedman (1997, 2002; Weedman 2005). Here, two different handle 

types were identified. The first type, the Zucano, is used by those hideworkers living 

in Ochollo and Borada-Abaya districts. This handle has a carved central opening 

in a thick piece of wood forming an open oval shaped handle and is made to hold 

one scraper on either side with a mastic of tree raisin (two scrapers in all) 

(Weedman 2006: 199) (Figure 4.6). The second type, the tutuma, is a tubular-

shaped piece of wood split open on one end where a single stone scraper can then 

be inserted (Figure 4.7). The stone scraper itself is wrapped in a piece of cloth, hide 

shaving, or paired with a wooden wedge to keep the scraper contained within the 

split. Rope is then used instead of mastic to secure the scraper into place 

(Weedman 2006: 201-202). 

 
Figure 4.6: Two head hide scraper. Image by Elizabeth Peterson 

 
Figure 4.7: Single head hide scraper. Image by Lawrence Chiatti 

Social dimensions relating to the processing of hides has most recently been 

studied among the Gamo (Brandt et al. 1996). The Gamo, an Omotic-speaking 

group akin to the Wolayta, are socially structured within a political/prestige 
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hierarchy characterized by the allocation of specific jobs (Arthur 2002; 2003; 2006; 

Freeman 1997; 2002; Jackson et al., 1969; Olmstead 1972; 1997; Sperber 1972). 

The jobs are organized into three ‘caste-like’ groups: 1) mala (farmers, smiths, and 

weavers); 2) tsoma mana (potters); and 3) tsoma degala (hideworkers, smiths, and 

groundstone-makers) (Brandt 1996; Brandt and Weedman 1997; Brandt et al., 

1996; Weedman 2006: 192). This segregation in the community is sanctioned 

through their ideology and the acknowledgement that tsoma artisans are polluted 

and mala are pure. If the mala or the tsoma break any of the cultural rules regarding 

the sharing of food, sexual relations, and space they will upset the ancestors who 

will disrupt the fertility of the land and people. Hideworking is conducted by the 

lowest cast (tsoma degala) because it is seen as an impure activity. Hideworkers 

in both the Gamo and other ethnic groups traditionally use hafted stone scrapers 

to processes hide as regulated by their society rules (Arthur 2002; Brandt and 

Weedman 1997).  

Stone tools are also used in rituals practiced by the tsoma degala such as 

the performance of circumcision which only the tsoma artisans are allowed to 

perform. Stone seems to be a material solely used by tsoma artisans and is a visual 

sign of an individual’s caste. The tsoma degala peoples live at the edges of the 

villages where they produce hides to sell at market the rest of the community 

(Arthur 2002; 2003).  

Hides are an important commodity for all community members and are used 

in the creation of many goods including clothes, baby satchels, floor coverings, 

beading, chairs, and drums. The social tradition in the processing of hides reflects 

the importance of the tsoma degala in the structuring of Gamo society for both 

economic and spiritual needs (Brandt and Weedman 1997; Gallagher 1977; 

Weedman 2006).  

Relating ethnoarchaeological data to the archaeological record has shown to 

be of great utility in expanding our understanding of the prehistoric and historic 

past. Recent use-wear studies (Rots and Williamson 2003) on hafting wear has 

had interesting implications on our ability to identify and track different types of wear 

patters as well as stressing the benefits of conducing residue analysis in 
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conjunction with wear studies. Shott and Weedman (2007), working with the Gamo, 

have explored the use of ethnoarchaeological data to create models of use-life and 

curation in specific tool classes. They found that variability in reduction intensity 

among the Gamo were largely derived from differences in hafting mechanisms 

used by hideworkers.  

Sahle et al. (2012), studying the Hadiya hideworkers, explored how differential 

access to raw material may affect procurement strategies that result in intra-group 

variability in scraper-use intensity. Here the level of curation is indicated through 

measuring changes in the length of a scraper from the unused to exhausted state. 

Sahle et al. found that with the Hadiya, there was a direct correlation between 

monetary cost (where distance to source was found to be separate from 

procurement costs) and the extent to which a scraper is used. Those hideworkers 

not affected by monetary cost for raw material acquisition were found to utilize their 

stone scrapers less intensely and discard them relatively earlier within their use-life 

(2012 393). The study implies that material signatures found in archaeological 

context could indicate similar behavioral strategies for past populations. 

Past and current research into modern hideworkers has provided a wealth of 

knowledge of tanning practices which has increased our ability to create solid 

interpretations of the archaeological past. Further research into understanding the 

nature of this diversity will provide not only additional insights into hideworking 

traditions in Ethiopia, but also create new insight and understanding of the 

archaeological record allowing for more holistic studies of the continuity observed 

in stone tool use through time. The current ethnoarchaeology study of the Wolayta 

hideworkers adds to this growing body of literature, expanding on our 

understanding the use-life of stone scrapers though use-wear analysis, and 

exploring the relationship between production technologies and type of craft 

specialization.  

The Wolayta peoples were chosen for this study because the stone scrapers 

they use are morphologically similar to those found in the archeological record for 

the Pre-Aksumite and Aksumite periods (Figure 4.8). The Wolayta are subsistence 

farmers with a similar technology to the Pre-Aksumite and Aksumite inhabitants of 
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Mezber and Ona Adi (Brandt and Weedman 1997). Also oral history and language 

ties hint at possible ties to Eritrea which suggests possible relations with possible 

the Aksumite Kingdom (Aalen 2011 58-60; Brandt and Weedman 1997; Weedman 

2006), though this has yet to be further explored. 

a.        b.  

Figure 4.8: Scrapers from study: a. Mezber scraper b. ethnographic scraper 

Ethnoarchaeological Methods 

The interviews and observations completed in the ethnoarchaeolgical 

portion of this study focused on the reconstruction of hideworking activities. 

Emphasis was placed on evaluating the organization of scraping technology, 

identifying aspects of the manufacturing, maintaining, use, and discarding of tools 

used in the processing of hides. Location of activities related to the processing of 

hide were also identified, comparing them to the location of other community 

activities. Social relationships were explored within families and between other 

community members. Focusing the observations and interviews this way created 

the means to identify those aspects of hideworking that may leave behind material 

traces and create a means by which to enhance interpretations including those 

between family members and among the producers and consumers (David and 

Kramer 2001; Wylie 1985). This ethnoarchaeological study is not a direct 

comparison between present and past, but instead between present (the 

archaeological record) and present (current active society) (Wendrich 2013: 193). 

Interpretations of the material record are formed through observing the relationship 

between an action and its material traces. Inferring a direct relationship between 

past and present can be problematic because of the temporal distance between 

the population being observed and the people who produced the archaeological 
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remains, creating a tenuous relationship between the two (David and Kramer 2001; 

5-8). To navigate this problem, ethnoarchaeological studies often present a range 

of possible interpretations, avoiding simplistic explanations. To aid in this, utilizing 

both the ethnographic and the experimental data will proved for a more complete 

range of interpretations to help in the interpretation of the archaeological record. 

When interpreting the past, it is often best to study ‘traditional’ technology 

because it is closer in form to that of the past as perceived through the material 

record (Hodder 1982). Observing and participating in the making of objects has 

become a vital part of our understanding the production process of past populations 

including the options, problems and solutions that are part of the technological 

processes (Wendrich 2013: 194).  

The ethnoarchaeological portion of this study focused on observing the 

different parts of the hideworking toolkit, documenting such aspects as tool material 

procurement, manufacturing, maintenance, use, and discard. Interviews and 

observations of each step of the hideworking process were conducted. The 

interviews took place over a four-week period in Wolayta. A total of 21 individuals 

were interviewed from 15 different family groups located in 10 separate villages. 

Family members who process hide were interviewed which included mostly men, 

though two women were also interviewed who assisted men in hide processing. 

While the majority of the interviews were conducted with individuals who processed 

hide, one interview was conducted with a group of men who were farmers living on 

the land where the hideworkers obtained their obsidian in order to understand the 

processes involved in obtaining  obsidian raw material used to make tools. The 

majority of the interviews followed the same semi-structured format, though later 

interviews did have additional questions addressed as new information was 

obtained. Questions asked focused on different aspects of: 1) scraper tool 

technology; 2) processing activities and 3) social relations (Appendix A). 

All steps of the processing of hide were observed during several sessions 

with interviewed consultants. This included four observations of the processing of 

hide (each at a different stage of the scraping process), two of the obtaining of the 

raw materials used in making the scrapers and their manufacturing, one of 
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obtaining and sealing of the hides, and one of the making of the softening material 

(Appendix A). I made all observations and photos and videos were taken 

documenting each action by the workers. 

4.3. Lithic Analysis 

The lithic collections from Ona Adi and Mezber underwent three types of 

analysis: 1) basic morphological analysis; 2) scraper attribute analysis; and 3) low-

power use-wear analysis. Studying collections from both sites through these 

methods provides an opportunity to evaluate the lithic technological organization 

through time, starting from the earliest Pre-Aksumite phases at Mezber and later 

Aksumite times at Ona Adi. 

4.3.1. Morphological analysis 

Preliminary analysis of the lithic collection obtained from Mezber by Dr. 

Steven Brandt and Abebe Mengistu during 2011-2014 field lab sessions identified 

a total of 33,450 lithics from Fields A, B, C, D and E. Of these, 20,410 were 

identified as having come from reliable contexts. The lithic collection from Ona Adi 

underwent the same preliminary lithic analysis during the 2013-2015 field sessions 

by the analyst. A total of 771 lithics were recovered from Fields B, C, D, and E2. Of 

the 771 lithics, 654 were identified as coming from reliable contexts and subjected 

to further study.  

Sampling 

To explore the nature of the lithic assemblage at Mezber to aid in 

understanding the use of scrapers through time and across the site, a 58% random 

sample (n=11,740) of lithics from reliable loci were analyzed from each excavated 

square (Table 4.6). According to standard sampling practices in the social sciences 

(Drennen 1996), a 25% or more sample is needed in order to obtain accurate 

statistical results from an archaeological collection. Due to the large size of the 

collection, a 52% sample of the 20,410 lithics from reliable contexts (35% of whole 
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collection n=33,450) was deemed sufficient for this current study to obtain the 

informattion needed. 

 
Table 4.6: Mezber lithic sample by field/square 

Field/Square 
Totallithicsfrom 
field/square 

Total lithics 
from reliable 
context 

52% Sample 
from reliable 
context 

A1  1090 2113 1090 

A2  732 1409 732 

A3  1005 1933 1005 

B2  671 1741 671 

C1  1309 2515 1309 

C2  2306 4440 2306 

D1  492 946 492 

E1  4135 5925 4135 

Total  11740 21022 11740 

Due to the low number of lithics from Ona Adi assemblage was analyzed in 

its entirety (n=654), only omitting those lithics from unreliable loci.  

The typology used in analyzing the lithic collections from Mezber and Ona 

Adi was developed by Prof. Steven Brandt which identified several formal tool 

types, debitage, hammer stones, and cores (Table 4.7 and Apendex B). Formal 

tool types were distinguished into types based upon the type/location of retouch 

and included: scraper, burin, borer, notched flake and modified flake (Table 4.8).  

Table 4.7: Basic lithic type with description 

Lithic Type Description 

Formal tool Identifiable retouching/edge damage 

Debris Whole flake (contains proximal, distal and lateral edges), flake 
fragments (proximal fragment, distal fragment, lateral fragment 
where ventral and dorsal surface can be identified), and angular 
waste (lithic pieces with no identifiable faces or edges) 

Core All core types included. Lithic nodules/slabs with identifiable 
platforms and flake scares. 

Hammer Stone Lithic nodules with identifiable pecking marks on one or more sides 
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Table 4.8: Formal tool type with description 

Formal Tool Type Description 

Scraper Retouch running along the edge of the tool on one face 

Modified Flake Minimal retouch/edge damage along the edges of a flake on both 
faces 

Borer Portion of the implement has been retouched into a long, thin 
pointed form 

Burin Burin spall taken off at an angle on one edge of a flake 

Once identified, each lithic type was compared by ceramic phase within and 

between each excavated field. Differences in field size and amount of soil removed 

meant that lithic densities were compared rather raw lithic counts to gain a clear 

understanding of lithic density for each phase and excavated field. Lithic density 

was calculated by dividing the number lithics within each ceramic phase/field by 

the total number of baskets (gufa) of soil removed from each ceramic phase: 

D=L/G 

Where possible, chi-square tests were conducted to identify relationships in 

the lithic population, exploring lithic type by ceramic phase and excavated fields. 

The chi-square test is used to compare samples through population proportions. It 

is a significance test summing the entire comparison as a single probability value 

(Drennan 1996: 187). The test addresses whether frequencies expected under the 

null hypothesis (ei) differ from those actually observed (Oi), and is calculated as: 

𝜒2 = ∑
(Ο𝑖 − 𝑒𝑖)2

𝑒𝑖
 

Through this testing, specific trends were observed among lithic types and 

ceramic phases within and among the excavated fields at Mezber and Ona Adi. 

Relationships between scraper tool types to all other tools could be established 

and tracked through different ceramic phases. To further explore the scraper trend 

observed when comparing this tool type to all other lithic tool types, the scrapers 

underwent further detailed analysis exploring possible scraper types. 
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Sampling 

After characterizing the overall nature of the lithic collection at Mezber and 

Ona Adi, the scraper tools underwent further analysis which tracked attributes in 

order to establish whether different types existed and how the frequency of each 

tool type varied between fields and over time. For the Mezber lithic collection, a 

50% random sample of the analyzed scrapers were studied (n=564) (Table 4.9). 

Table 4.9: Number of Mezber scrapers analyzed for detailed scraper analysis by 
excavated field 

Field Scraper total from sample Detail analysis sample >50% 

A 138 61 

B 3 0 (all broken) 

C 308 213  

D 80 42 

E 490 248 

Total 1,019 564 

Because of the low number of scrapers recovered at Ona Adi, all specimens 

from each locus were further studied (n=75) (Table 4.10). 

 
Table 4.10: Number of Ona Adi scrapers analyzed for detailed scraper analysis 

by excavated field 

Field Scraper Number Analyzed 

A 0 

B 12 

C 33 

D 28 

E 2 

The scraper attributes tracked were established by Prof. Steven Brandt and 

Abebe Mengistu who identified artifact type, blank type, edge angle, retouch 

location, scraper shape, and scraper raw material (Table 4.11 and Appendex B). 

Table 4.11: Scraper Variable and corresponding attributes with description 

Variable Attribute Description 

Artifact Type Flake Scraper Scraper retouch on a 
flake 

Core Scraper Scraper retouch on a 
core 

Blank Type Flake All flake scrapers (Figure) 
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Slab 

 

Core scraper is flat on 
two faces making a 
naturally tabular shape 
(Figure). 

Nondual 
 

Core scraper on a 
round/overall core 
(Figure) 

Edge Angle Very Steep 
Steep 
Flat 
Very Flat 

>80 
80-65 
65-55 
<55 

Location of Scraper Retouch End 
Double end on same 
face 
Double end on different 
face 
Side 
Double side same face 
Double side different 
face 
End and side same face 
End side different face 
Double end and side  
Double side and end  
Double end and double 
side 
Convex 
Circular 

Flake scrapers based on 
location of retouch with 
relation to the proximal, 
distal and lateral edges 
and ventral and dorsal 
surface (Figure). 

Core Scrapers orated 
with long sides running 
up (Figure).  

Scraper Retouch Shape Convex 
 

Retouch done in a 
convex shape 

Straight 
 

Retouch done to create 
straight edge 

Nosed 
 
 
 
 

Retouch done to create a 
convex end that is slightly 
notched at ether ends to 
create a nose like shape. 

Obelic Left 
 

Retouch done to create 
angled edge to the left 

Obelic Right 
 

Retouch done to create 
angled edge to the right 

Denticulate 
 

Retouch done to create a 
serrated edge 

Notched 
 

Retouched done to 
create a notched within 
the edge 

Circular 
 
 
 

Continues retouch done 
on the ends and sides all 
around the scraper 
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Irregular 
 
 

Retouched done uneven 
across the surface to 
create an uneven edge 

Semi Circular 
 

Continuous retouch done 
on one end and both 
sides or on both ends and 
one side 

Raw Material Chert 
 
 
 

Sedimentary stone with 
some banding. Is usually 
gray, purple, brown, or 
white 

Siltstone Sedimentary stone, has  

 
Basalt 
 
 
 

 
Ignius stone, mafic in 
composition with opaque 
finish and some visible 
crystal inclusion 

Obsidian 
 

Metimorphic glass black 
stone 

Other Unidentifiable stone 
material 

To identify possible scraper types based on form, attribute frequencies were 

compared. The scraper types obtained from reliable loci, when identified, were then 

subjected to further study, comparing their frequency within and among the 

different fields through time. 

4.3.2. Scraper use-wear analysis 

The scraper types, once identified, were analyzed for specific wear patterns 

through the use of a low-power use-wear study conducted over the 2014-2015 field 

session. For the Mezber lithic collection, a 55% random sample was taken for 

further analysis (n=339) (Table 4.12). Because of the small sample size at Ona Adi, 

a 65% (N=49) random sample was analyzed in order to obtain more reliable 

statistical results (Table 4.13). Each scraper was analyzed for tool motion and 

general category of worked material. Where possible, specific worked material was 

identified which included either wood or hide. 
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Table 4.12: Number of Mezber scrapers for use-wear analysis 

Field Lithic use-wear count (55% Sample 
from analyzed scrapers) 

A 70 

B 12 

C 76 

D 49 

E 132 

Total 339 

 

Table 4.13: Number of Ona Adi scrapers for use-wear analysis 

Field Lithic use-wear count (65% 
from analyzed scrapers) 

B 6 

C 18 

D 25 

E1 0 

As stated earlier, the low-power use-wear methods employed in this study 

were designed by Odell (1978). Following this methodology, each scraper was 

washed in water and given a 50% diluted acetone bath before being analyzed 

under a stereo-dissecting microscope with external light source and magnification 

range of 10X-50X. A Dinolite digital microscope was employed to capture images 

and to aid in the identifying of further wear features at slightly higher magnification 

(20X-80X). 

The wear patterns were recorded on a standard inventory sheet from which 

interpretations were made relating to tool motion and worked material. A 

comparative collection produced through both experimentation and ethnographic 

study was utilized in interpretation of wear patterns observed on archaeological 

specimens. Once identified, scraper use frequency was compared among the 

different scraper types to further identify different scraper types through use. The 

frequency of scraper use was then compared among occupational phases as well 

as across the sites to track possible change in scraper use through time and space. 
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4.4. Chapter Summary 

The methods outlined here, when taken as a whole, create the means by 

which to identify hideworking activities at the sites of Mezber and Ona Adi, tracking 

its development as a craft production from the Pre-Aksumite through the Aksumite 

periods. Informed by ethnoarchaeological and experimental studies, the 

archaeological study of scrapers underwent two forms of analysis: morphological 

and examination under low-power magnification. The morphological analysis 

aimed at identifying patterns in frequency or intensity of scraper manufacture/use 

through time by comparing scraper density/frequency to other stone tool types in 

the archaeological record of the two sites and identifying the presence of 

morphological scraper types. To confirm the interpretation of scrapers as 

hideworking tools, a low-power use-wear study was conducted, aiding in the 

identifying of workshop areas and scraper types. Studying the lithic collections at 

Mezber and Ona Adi through these analyses as well as utilizing information gained 

through experimentation and ethnographic studies, specific trends were observed 

with relation to scraper use through time. The following chapter presents the results 

of each of the analyses used in this study, revealing the trends within each field 

and time period. 
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Chapter 5.  
 
Experimental Use-wear Results 

This chapter presents the results of experimental use-wear studies completed 

on scrapers used in documented tasks including skinning, butchering and 

processing of sheep hides. An important component of use-wear analysis involves 

the completion of experimental studies on a set of replica tools used in a series of 

defined motions to process specific materials. This creates not only a comparative 

collection from which to identify wear patterns, but also provides the opportunity to 

study conditions under which specific wear patterns may occur (Odell and Odell-

Vereecken 1980; Rots 2010; Tringham et al. 1974; Semenov 1964). This form of 

study is termed experimental because it creates the means to test interpretations 

of the archaeological tools and refine our understanding of past behavior (Carrell 

1992).  

Experimental archaeology is defined as designed to draw inferences about 

past behaviours (Ascher 1961: 783). Originating from approaches designed within 

the “New Archaeology” of the 1960s and1970s, experimental archaeology and use-

wear analysis developed in tandem (Ascher 1961; Crabtree 1972; Swanson 1975; 

Semenov 1964; Tringham et al. 1974). Use-wear studies have always depended 

upon the completion of experiments to create an understanding of how the edges 

of stone tools are modified when used in different motions and on various materials 

(Semenov 1964; Tringham et al. 1974). These initial studies, along with more 

recent ones (Rots 2010; Rots et al 2005; 2003; Shott et al. 2006) have highlighted 

the importance of experimental work in understanding lithic tool use. While wear 

patterns provide a more accurate reflection of a tools use than that inferred through 

morphological and ethnographic studies, not all damage found on tools is 

necessarily the result of use. Thus it has been acknowledged that experiments are 

key to distinguishing wear patterns that occurred through manufacturing activities 

(Keeley 1974), and post-depositional wear (Grayson 1986) from those resulting 

from use of the tool. 
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The growing body of experimental use-wear studies have enhanced our 

understanding of tool use, and also highlighted problems in the practice of 

experimental studies. Such problems have revolved around controlling and 

accounting for the many different variables that may affect the outcome of studies. 

Earlier experiments (Hayden 1986; Odell 1988; Odell and Cowan 1986) attempted 

to recreate the conditions under which tools would have been used, such as the 

recreating bow and arrow technology and shooting arrows into animal carcasses 

(Odell and Cowan 1986). Such experiments did not try to control such variables as 

force of pressure, strength of worked material, and individual motion. More recent 

studies have attempted to account for and control many of these variables through 

designing experiments where each tool is only used in a single motion for a set 

amount of time/number of strokes on a single type of material (Berehowyj 2013; 

Dennell 2009; Odell and Odell-Vereecken 1980; Rots 2010; Rots et al 2005). 

The experimental study completed in this dissertation  is designed to aid in 

the identification of wear patterns occurring on chert and basalt tools designed after 

those recovered at Ona Adi and Mezber. Factors including type of raw material, 

worked material hardness, length of strokes, number of strokes and many other 

aspects of the use process were tracked to account for all aspects of either 

scraping, cutting, or chopping of different types of materials that would have been 

present during the Pre-Aksumite and Aksumite period in Eastern Tigrai.   

A total of 13 use-wear experiments were conducted during the 2013 and 

2014 ETAP field seasons in Adigrat. The experiments were conducted outdoors in 

a courtyard, supervised by a local consultant Mr. Kidanemariam Embaye. Each tool 

was used to conduct a series of strokes in a single motion (direction) on either an 

animal (i.e. muscle, fat, hide, bone) or plant (i.e. wood) material type. The animal 

material was obtained in the form of a fresh sheep carcass purchased from a local 

market. The wood material was obtained from large shrubs growing around the site 

of Ona Adi. Locally obtained chert and basalt raw material was used for the 

manufacturing of the stone tools which were created through hard hammer 

percussion into forms similar to those observed at Mezber and Ona Adi. The tool 

types created include: unmodified flake (n=1), retouched flake (n=4), side scraper 

(=2), end scraper (n=5), and borer (n=1). In each of the experiments, wear 
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attributes were observed and recorded to identify patterns caused by the 

processing of certain of materials. The goal of the use-wear study is to create a 

comparison collection to aid in the interpretation of wear patterns observed on the 

archaeological scrapers from Mezber and Ona Adi. The following sections provide 

the results of each experiment. 

5.1. Results from use-wear experiments 

The use-wear experiment consisted of using individual tools to process a 

specific type of material using a single type of motion (i.e. sawing, chopping, 

scraping ect.). The types of worked material included: sheep muscle/fat/tissue 

(AS), sheep hide (M1 and M2), sheep bone (H2), and dry wood. (H1). Tool motion 

used in processing each material consisted either of cutting, chopping, boring, or 

scraping. Each tool was used for about 30 minutes, tracking such aspects as 

average length of strokes, number of strokes, time spent processing, and 

morphological changes to the tool edge through time. Before being used, all tools 

were examined under a low-power microscope, noting any abrasion and scarring 

before use. After use, each tool was hand washed in water followed by a light 

acetone bath removing any skin oils present as a result of handling. The tools were 

then studied under a low-power microscope, to document changes to the working 

edges that resulted from use. The results of each experiment are reported below, 

providing a summary of the activity and the observed wear patters resulting from 

the use of each tool. 

5.1.1. Cutting sheep hide 

Two tools (Tool 1 and 6) were used in the cutting of a sheep hide in order to 

remove it from the carcass. Both tools were used in a cutting motion, pushing down 

into the body of the sheep and then drawing the tool back toward the operator 

(Figure 5.1). 

Tool 1 (Table 5.1) is an unmodified (unretouched) chert flake (Figure 5.1). It 

was used to make the first cuts along the underside of the sheep in order to remove 

the hide from the carcass. This tool was not able to penetrate the hide to make the 
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initial cut and thus a metal knife was used to start the process.9 Once the incision 

was made with the knife, Tool 1 was used to make a long cut down the inside of 

the front left leg toward and across the chest and up the right front leg (Figure 

5.1a.). The tool was effective in cutting down one leg but became very dull after 

only 10 minutes making it difficult to use on the rest of the carcass (Figure 5.1.b). 

Once the tool was no longer able to cut through the hide and into the body of the 

sheep (after having made the cut halfway up the right leg) Tool 1 had to be 

discarded.  

a.   b.  

Figure 5.1: Tool 1 unmodified chert flake: a. with polar co-ordinate system. Used 
edge is 3-6; b. Photo of tool before use 

 

 

 

9 Mr. Kidanemariam Embaye said that when he was a boy, his parents and 
grandparents would use a black stone (probably obsidian) to make this first cut 
because it was sharper than any knife, but in recent times this stone is no 
longer used. 
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c.  
Figure 5.2: Experiment 1: a. dotted line indicating location of cuts on sheep; b. 

tool motion; and c. Photo of Tool 1 in use 
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Table 5.1: Tool 1 experiment information 

Act  
Motion 

 
Cutting- Tool is held perpendicular to the 
surface of the material and drawn back 
toward operator in a single slicing motion 

Worked Material 1M- skinning sheep 

Stone characteristics  
Stone type 

 
Sedimentary, chert 

Procured from Source on Amba Fekada, Ethiopia 

Coarseness Fine 

Color Brown 

Retouched N/A 

Used edge   
Concavity 

 
Straight 

Displacement N/A 

Edge Angle 45-50 

Retouched N/A 

Prehension  
Hand 

 
Held in the right hand  

Location of 
Thumb 

Dorsal 

Tool 6 (Table 5.2) is a modified chert flake retouched along the left lateral 

side on both the ventral and dorsal surfaces (Figure 5.3). This second experiment 

involved using the tool in a cutting motion similar to that of Tool 1. It was held in the 

right hand with the thumb on the dorsal surface and used in a cutting motion where 

the used edge of the tool was placed down into the incision of the skin and then 

pulled back toward the operator (Figure 5.4).  This tool was far more effective than 

the unmodified flake, taking half the time to cut the hide down the two rear legs. 

The tool was also more efficient in cutting through the tough hide over the sternum 

and down the middle of the underbelly to the navel. Tool 6 was used for a total of 

30 min during which connecting incisions were made across the underside of the 

sheep carcass, allowing for the next step in the removal of the skin.  
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a.  b.  

Figure 5.3: Tool 6 modified chert flake retouched along left lateral side on both 
ventral and dorsal surfaces. a. polar co-ordinates system, used edge 
5-8; and b. photo of tool before use 

 

a.  

 b.  
Figure 5.4: Experiment 6 showing: a. tool motion; and b. photo of tool 6 in use 
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Table 5.2: Tool 6 experiment information 

Act  
Motion 

 
Cutting- Tool is held perpendicular to the 
surface of the material and drawn back 
toward operator in a single slicing motion 

Worked Material 1M- skinning sheep 

Stone characteristics  
Stone type 

 
Sedimentary, Chert 

Procured from Amba Fekada 

Coarseness Sorted/fine 

Color Gray 

Retouched On ventral and dorsal surfaces along the 
left lateral side 

Used edge   
Concavity 

 
Straight 

Displacement N/A 

Edge Angle 58 

Retouched On ventral and dorsal surface along left 
lateral side before use. 

Prehension  
Hand 

 
Held in the right hand 

Location of 
thumb 

 
Dorsal surface 

The use-wear patterns observed on both Tool 1 and 6 were very similar 

(Table 5.3). Both tools had identifiable abrasion and micro-scarring. The scarring 

was found in the form of step and hinge scars of small to medium size located on 

both the ventral and dorsal surfaces. These scars were mostly distributed in a 

running/linner pattern on the dorsal surface, and within at least one scar length on 

the ventral surface of the tools. Unlike Tool 6 which was retouched along the used 

edge (Figure 5.5), the edge of Tool 1 was snapped off in some parts. Abrasion 

marks were mostly light to medium rounding of the edge with some visible striations 

running parallel to the edge of Tool 6. Some bright polish was observed covering 

the edge of both Tool 1 and 6. Fatty residue was identified in the crevices of some 

of the scars along with hair from the hide. 
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Table 5.3: Use-wear results from Tool 1 and 6 experiments. Key located in 
Appendix C 

Tool Number 1 6 

Fun. Unit 1 1 

P.C. 3-6 5-8 

ACT 1 1 

W.M. 1M 1M 

Abrasion Ridg. LR MR 

Pol. BP BP 

Str. N/A LS 

Loc. B B 

Scarring Loc. B B 

Dist. R R 

Type BS SH 

Size SM SM 

Raw Material CHERT CHERT 

Ret.  N/A B 

Edge Angle Deg. 50 60 

 

 

Figure 5.5: Tool 6 showing retouch scars with small hinge fractures on dorsal 
surface at 60X magnification 

5.1.2. Cutting animal soft material 

Tool 7 was used in a cutting motion on the sheep carcass, removing muscle, 

fat, tissue, and tendons (Table 5.4). Tool 7 is one of the larger chert tools retouched 

on the dorsal and ventral surfaces along the distal end of a flake (Figure 5.6). This 

tool was used to finish removing the skin from the sheep carcass. During this 

activity, the operator would flip the position of her thumb on the tool from the dorsal 
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and the ventral surface every 100 strokes using the same retouched edge in a 

cutting motion pushing down into the material and pulling back toward her body 

effectively cutting away the deep fascia10, separating the hide from the rest of the 

carcass (Figure 5.7).  Due to its larger size and greater mass, this tool was the best 

at cutting the hide away from the carcass. Tool 7 was used for 25 minutes during 

which it was periodically rinsed in a bucket of water, cleaning the used edge of the 

fatty tissues. After 25 minutes, the skin had been fully removed from the body of 

the sheep. While in use, it was observed that the used edge became rounded and 

clogged with hide waste. Also noted was a bright sheen that started to form on the 

surface of the working edge after 10 minutes of work which did not wash off. 

 

a. b.  

Figure 5.6: Tool 7 retouched chert flake on distal end. a. polar co-ordinate 
diagram used edge 2-6 

 

 

10 The thin band of connective tissue beneath the skin that attaches, stabilizes, 
encloses and separates muscles and other internal organs. 
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Figure 5.7: Experiment 7 showing: a. tool motion cutting near the stomach; b. 

tool motion cutting near the joint; and photo of Tool 7 in use 
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Table 5.4: Tool 7 experiment information 

Act  
Motion 

 
Cutting- Tool is held perpendicular to the 
surface of the material and drawn back 
toward operator in a single slicing motion 

Worked Material AS: animal fat and tissue 

Stone characteristics  
Stone type 

 
Sedimentary, chert 

Procured from Amba Fekada 

Coarseness Fine/sorted 

Color Gray 

Retouched Dorsal and ventral surface along the distal 
end of the flake 

Used edge   
Concavity 

 
Convex 

Displacement Slight convex to dorsal surface 

Edge Angle 58 

Retouched Dorsal and ventral surface along the distal 
end of the flake before use 

Prehension Hand Held in the right hand 

Location of 
thumb 

 
Thumb on both ventral and dorsal 
(changing every 100 strokes) 

Identifiable wear patterns were observed along the used edge of tool 7 in 

the form of abrasion and scarring. Small feather scars were observed in a 

running/linear pattern on both the ventral and dorsal surface (Table 5.5). Abrasion 

included medium rounding of the edge with bright polish coating the edge of the 

tool. Fat and tissue residue was identified in the crevices of somescars (Figure 5.8). 
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Table 5.5: Use-wear results from Tool 7 experiments. Key located in Appendix 
C 

Tool Number 7 

Fun. Unit 1 

P.C. 3-6 

ACT 1 

W.M. AS 

Abrasion Ridg. MR 

Pol. BP 

Str. N/A 

Loc. B 

Scarring Loc. B 

Dist. P 

Type F 

Size S 

Raw Material CHERT 

Ret.  B 

Edge Angle Deg. 65 

 

 
Figure 5.8: Photo of Tool 7 used edge at 60X magnification. Arrow pointing to 

fat/tissue residue and circle indicating area of rounding 

 

5.1.3. Chopping animal soft material 

Tool 4 (Table 5.6) was used to separate the legs from the body of the sheep 

carcass, chopping through the tendons and ligaments holding the joints together. 

The tool is a steep sided basalt scraper retouched on the dorsal surface (Figure 

5.9). This motion involved a slight chopping downward motion at the knee joint, 

pulling the tool edge back toward the operator in a 10-15cm long stroke (Figure 

5.10), effectively severing the legs from the body of the sheep. The total activity 

time was 35min at which point all the long bones were removed from the carcass. 
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While in use, it was observed that the edge of the tool started to scar and abrade. 

Noticeable scarring decreased around 15 minutes into the task, replaced with 

clearly visible rounding of the tool edge. 

a.  b.  

Figure 5.9: Tool 4 steep side basalt scraper. a. polar co-ordinate system used 
edge 5-8; and b. photo of Tool 4 before use 
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c.  
Figure 5.10: Experiment on Tool 4 showing: a. downward chopping motion; b. 

pulling tool back up; and c. photo of tool in use 
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Table 5.6: Tool 4 experiment information 

Act  
Motion 

 
Cutting/chopping: chopping downward 
motion at a joint, pulling the edge back 
toward the operator 

Worked Material AS-M1: sheep tissue/ ligaments/bone 

Stone characteristics  
Stone type 

 
Igneous, basalt 

Procured from Source on Source on Amba Fekadia, 
Ethiopia 

Coarseness Medium 

Color Black 

Retouched On dorsal surface  

Used edge  Concavity Convex 

Displacement None 

Edge Angle 60-65 

Retouched On the dorsal surface before use  

Prehension Hand Hand held in the right hand 

Location of 
Thumb 

Ventral 

Tool 4 had noticeable wear patterns running along the used edge (Figure 

5.11). Small to medium step and hinge scars were observed distributed in clusters 

along the distal and ventral faces (Table 5.7). Abrasion included medium rounding 

of the tool edge with some bright polish in spots and striations mostly running 

parallel to the edge of the tool on both faces. 

Table 5.7: Tool 4 use-wear results 

Tool Number 4 

Fun. Unit 1 

P.C. 5-8 

ACT 1 

W.M. 2M 

Abrasion Ridg. MR 

Pol. MP 

Str. LS 

Loc. B 

Scarring Loc. B 

Dist. P 

Type SH 

Size SM 

Raw Material BASALT 

Ret.  D 

Edge Angle Deg. 65 
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Figure 5.11: Tool 4 showing small step and hinge fractures along dorsal face at 

65X Magnification 

5.1.4. Scraping fresh/wet sheep hide 

Three different tools, made out of local chert collected from Amba Fekada 

were used to scrape the subcutaneous tissues soft tissue (fat and tissues on the 

underside of the hide) from two fresh sheep hides. Each hide was stretched at a 

45% angle and with the operator siting facing the low side of the hide (Figure 

5.13a). The tool was used in a scraping motion where the used edge was held 

perpendicular to the worked surface and dragged across the surface and down 

toward the operator. Each tool was held in the right hand and used until either the 

hide was fully processed or until it was no longer effective. 

Tool 2 (Table 5.8) is an end-side scraper (Figure 5.12) held in the right hand 

with the thumb on the dorsal surface (Figure 5.13). The tool was used to scrape 

the underside of a fresh sheep hide. Tool 2 was effective in removing half of the 

subcutaneous tissues tissue from the sheep hide, only becoming too dull to use 

after 30 minutes of continuous use. Observations made during use were that the 

used edge becoming rounded after 10 minutes and had to be cleaned with water 

with increasing frequency the longer it was used.   
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a. b.  

Figure 5.12: Tool 2 end and side scraper. a. polar co-ordinate used edge 3-5; and 
b. photo of tool 2 before use 
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c.  
Figure 5.13: Tool 2 scraping motion: a. scraping to and away from operator; b. 

pushing scraper edge down and pulling back to operator; c. photo of 
tool in use 
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Table 5.8: Tool 2 experiment information 

Act  
Motion 

Scraping: used edge held perpendicular to 
worked material and dragged across the 
surface and down toward the operator 

Worked Material 1M: Fresh sheep hide (subcutaneous 
tissues) 

Stone characteristics  
Stone type 

 
Sedimentary chert 

Procured from Source on Amba Fekada, Ethiopia 

Coarseness Fine/medium 

Color Light gray 

Retouched On dorsal and ventral surface 

Used edge  Concavity  
Straight 

Displacement None 

Edge Angle 45-50 

Retouched Dorsal and ventral before use 

Prehension Hand Held in right hand  

Location of 
thumb 

Dorsal 

Tool 11 is an end scraper made on a tabular core (Figure 5.14) which was 

used to process the same fresh sheep hide as Tool 2 (Table 5.9). This tool was 

held in the right hand with the thumb on the retouched surface and used in a 

scraping motion to remove the fat and tissue from the underside of the hide (Figure 

5.15). Tool 11 was effective in removing the remaining subcutaneous tissues from 

the sheep hide that Tool 2 was unable to complete. The tool started to become dull 

after about 15 minutes and was found to be completely exhausted after 35 minutes 

of continued use. The used edge of the tool had to be continually cleaned with 

water after 40-50 strokes, increasing in frequency the longer it was used. Both Tool 

2 and 11 were found to be effective in removing the fat and tissue from the hide, 

though it was noted that retouching the edge to keep it sharp would have made 

both tools more effective. 
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Figure 5.14: Tool 11 end scraper. Used edge 8-2 

 

 

 

c.   
Figure 5.15: Tool 11 motion: a. pulling tool back to operator in scraping motion; 

b. pushing tool down into material and pulling back to operator; c. 
photo of tool 11 in use 
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Table 5.9: Tool 11 experiment information 

Act  
Motion 

 
Scraping: used edge held perpendicular to 
worked material and dragged across the 
surface and down toward the operator 

Worked Material 1M: Fresh sheep hide (subcutaneous 
tissues) 

Stone characteristics Stone type Sedimentary chert 

Procured from Source on Amba Fekada, Ethiopia 

Coarseness Fine 

Color White 

Retouched On one side of the tabular core 

Used edge  Concavity Straight 

Displacement N/A 

Edge Angle 60-75 

Retouched On one side of the tabular core before use 

Prehension Hand Held in the right hand 

Location of 
thumb 

Thumb on retouched surface 

Tool 16 is an end scraper made on a tabular core similar to Tool 11 (Figure 

5.16). It was used to process an entire sheep hide and was retouched every 100 

strokes at the start, but cleaning increased in frequency the longer the tool was 

used (Table 5.10). This tool was retouched during use in order to aid in identifying 

possible differences in wear patterns between tools retouched and those not 

retouched when processing hide. The tool was held in the right hand by the 

operator and used in a scraping motion to remove the fat and tissue from the 

underside of a hide (Figure 5.17). The hide was stretched and staked into the 

ground at a slight angle. Tool 16 was used for 50 minutes in which time the whole 

sheep hide was processed. This tool was found to be more effective due to 

continued retouching, keeping a sharper edge through most of the process. As the 

hide neared completion, Tool 16 started to become dull, the edge having been 

retouched to create an 85 angle making it less effective. 
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Figure 5.16: Tool 16 end scraper. Used edge 7-1 

 

                         c.   

Figure 5.17: Tool 16 motion: a. drawing showing how tool was held; b. Tool 
pushing down into material and pulling back to operator 
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Table 5.10: Tool 16 experiment information 

Act  
Motion 

Scraping: used edge held perpendicular to 
worked material and dragged across the 
surface and down toward the operator 

Worked Material 1M: Fresh sheep hide (subcutaneous 
tissues) 

Stone characteristics Stone type Sedimentary, Chert 

Procured from Amba Fekada 

Coarseness Fine 

Color Gray 

Retouched On one side of the tabular core 

Used edge  Concavity Straight 

Displacement N/A 

Edge Angle 40 

Retouched On one side of the tabular core before and 
during use 

Prehension Hand Held in the right hand 

Location of 
thumb 

Thumb on retouched surface 

The used edge angles of Tools 2 and 11 remained mostly in the same 

condition from the start to the end of the task, though the edge did become very 

rounded. The edge angle of Tool 16, which was retouched during use, was found 

to have changed drastically from a 40˚ to a 65˚ angle at the end of its use. This was 

caused by continued retouching of the edge. The overall wear patterns among each 

tool remained relatively similar with medium rounding accompanied by a mat polish 

and perpendicular striations mostly located on the surface facing down (ventral) 

and running small feather and medium hinge scars on the surface facing up (the 

dorsal surface) (Table 5.11) (Figure 5.18). 
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Table 5.11: Use-wear results from Tools 2, 11, and 16 experiments. Key located 
in Appendix C 

Tool Number 2 11 16 

Fun. Unit 1 1 1 

P.C. 4-7 1 8-1 

ACT 6 6 6 

W.M. 1M 1M 1M 

Abrasion Ridg. MR MR MR 

Pol. MP MP MP 

Str. N/A RS RS 

Loc. D D D 

Scarring Loc. D D D 

Dist. R R C 

Type FH FH FH 

Size SM SM SM 

Raw Material CHERT CHERT CHERT 

Ret.  D D D 

Edge Angle Deg. 50 75 65 

 

 

Figure 5.18: Tool 2 used edge at 60X after being used to process wet sheep hide 
in scraping motion 

 

5.1.5. Scraping dry sheep hide 

Two tools were used to scrape two sheep hides that had been stretched and 

dried in the sun for 24 hours. The hides were stretched at a 45˚ angle while being 

processed. Both tools were used in a scraping motion with the used edge held 

perpendicular to the worked surface, and dragged across the hide toward the 

operator. From the two experiments, similar wear patterns were observed which 

seem to be characteristic of dry hide processing. 
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Tool 3 is an end scraper retouched on the dorsal surface (Figure 5.19). It 

was held in the right hand with the thumb on dorsal surface in a scraping motion, 

removing the fat and tissue from the underside of a sheep hide (Figure 5.20). The 

tool was used continually for 17 minutes at which point it had become too dull to 

use any further (Table 5.12). After about 10 minutes the edge was observed to be 

heavily rounded and after 17 minutes it became beveled and no longer effective in 

removing fat and tissue from the hide. If the tool had been retouched during use, it 

probably would have been effective for a much longer time. 
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b.  

Figure 5.19: Tool 3 end scraper. a. polar co-ordinate used edge 4-5; b. photo of 
Tool 3 before use 

a. b.  

Figure 5.20: Tool 3 motion, tool pushed down into material and pulled back to 
operator in scraping motion; b. photo of tool 3 in motion 
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Table 5.12: Tool 3 experiment information 

Act  
Motion 

Scraping: used edge held perpendicular to 
worked material and dragged across the 
surface and down toward the operator 

Worked Material 2M: Dry sheep hide  

Stone characteristics  
Stone type 

Sedimentary, Chert 

Procured from Source on Source on Amba Fekada, 
Ethiopia 

Coarseness Fine/medium 

Color Light gray 

Retouched On dorsal surface 

Used edge  Concavity  
Slightly convex 

Displacement None 

Edge Angle 45-50 

Retouched On dorsal surface before use 

Prehension Hand  
Held in right hand  

Location of 
Thumb 

Dorsal surface 

 

Tool 8 (Table 5.13) is a double end opposing-face scraper made on a slab 

core (Figure 5.21). This experiment used both ends of Tool 8 in a scraping motion 

to remove dry fat and tissue from the underside of a sheep hide. The tool was held 

in the right hand with thumb on the dorsal surface (Figure 5.22). During use it was 

retouched every 100 strokes at the start and then with increasing frequency the 

longer the tool was in use. Tool 8 was used for 45 minutes continually until both 

ends were found to be too dull to effectively scrape the hide. Because Tool 8 was 

retouched to create a clean edge during use, it was found to be very effective in 

processing the dry sheep hide. The tool’s used edge only became too dull to use 

because the retouching had caused the angle of the used edges to increase from 

45-50˚ to 85˚, an angle that is too obtuse to be effective.  
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a. b.  

Figure 5.21: Tool 8 double end opposing face scraper. a. polar co-ordinate used 
edge 3-5; and b. photo of tool before use 

 

a.   b.  

Figure 5.22: Tool 8 motion. a. Tool pushed down into material and pulled back to 
operator in a scraping motion; b. photo of tool 8 in use 
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Table 5.13: Tool 8 experiment information 

Act  
Motion 

Scraping: used edge held perpendicular to 
worked material and dragged across the 
surface and down toward the operator 

Worked Material 2M: dry sheep hide 

Stone characteristics Stone type Sedimentary, Chert 

Procured from Amba Fekada 

Coarseness Fine 

Color Light gray 

Retouched Distal end ventral surface 
Proximal end dorsal surface 

Used edge  Concavity Convex on both ends 

Displacement N/A 

Edge Angle 50-70 

Retouched Distal end ventral surface before and 
during use 
Proximal end dorsal surface before and 
during use 

Prehension Hand Held in the right hand 

Location of 
thumb 

Thumb on dorsal surface, tool used on 
both ends, switching every 100 strokes 

The abrasion patterns for both tools were very similar consisting of medium 

rounding. Both tools also contained the characteristic matt polish located on the 

surface facing away from the operator, with accompanying perpendicular striations 

(Figure 5.23). The scaring was found to be similar with the rounding of small-

medium sized step and hinge fractures running along the edge of the surface facing 

the operator (Table 5.14). 
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Figure 5.23: Tool 8 used edge at 65X magnification after being used to scrape dry 
sheep hide. Photo shows heavy rounding of edge of hinge and 
feather scars and perpendicular striations 

 

 

Table 5.14: Use-wear results from tools 3 and 8 experiments. Key located in 
Appendix C 

Tool Number 3 8 8 

Fun. Unit 1 1 2 

P.C. 4-5 8-1 3-5 

ACT 6 6 6 

W.M. 2M 2M 2M 

Abrasion Ridg. HR MR MR 

Pol. MP MP MP 

Str. RS RS RS 

Loc. V V D 

Scarring Loc. D D V 

Dist. R R R 

Type SH SH SH 

Size SM SM SM 

Raw Material CHERT CHERT CHERT 

Ret.  D D V 

Edge Angle Deg. 70 70 65 

5.1.6. Boring wet hide 

Tool 12 is a chert borer retouched on the dorsal surface along the left lateral 

edge and on the ventral surface along the right lateral edge (Figure 5.24). It was 

used to create holes in wet sheep hide11 (Table 5.15). The tool was used for 30 

 

11 Wet hide is different from fresh hide in that it is dry hide that has been sprayed 
with water to make the hide softer and easy to process. 
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minutes, to make 5 holes in a hide. It was held in the right hand with the thumb on 

the dorsal surface and twisted in a clockwise motion 180, and then in a counter-

clockwise motion another 180 while pushing down into the hide (Figure 5.25). The 

boring tool was found to be very effective in creating holes in the wet hide, only 

becoming too rounded after 30 minutes of use. This rounding was noticed after 

about 1000 twists (1 twist = clockwise + counter-clockwise motion).  

 

Figure 5.24: Tool 12 borer. Used edge 5-6 

 

 

Figure 5.25: Tool 12 motion. Tool edge pushed into material and turned in a 
clockwise counter clockwise turning motion 
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Table 5.15: Tool 12 experiment information 

Act  
Motion 

Boring: Pushing down into material and 
turning clockwise 180 and then counter 
clockwise 180 

Worked Material 1M: Fresh sheep hide 

Stone characteristics  
Stone type 

 
Sedimentary, Chert 

Procured from Amba Fekada 

Coarseness Fine 

Color Gray 

Retouched Ventral and dorsal surfaces on opposing 
lateral edges 

Used edge  Concavity Convex point 

Displacement N/A 

Edge Angle 45 

Retouched Ventral and dorsal surfaces on opposing 
lateral edges before use 

Prehension Hand  
Held in the right hand 

Location of 
thumb 

 
Dorsal surface 

Wear patterns observed in low-power use-wear analysis included medium 

rounding of the tip along with the left and right lateral margins of the tool (Figure 

5.26). This was accompanied by a mat polish located on both the dorsal and ventral 

surface along with small feather and hinge scars running along the both the dorsal 

and ventral surfaces in both a clockwise and counter-clockwise pattern (Table 

5.16). 
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Figure 5.26: Tool 12 at 70X magnification after used in clockwise, counter 
clockwise motion on hide. Photo showing rounding of tip with some 
medium scars 

 

 

Table 5.16: Use-wear results from Tool 12 experiments. Key located in Appendix 

Tool Number 12 

Fun. Unit 1 

P.C. 5-6 

ACT 18 

W.M. 1M 

Abrasion Ridg. MR 

Pol. MP 

Str. N/A 

Loc. CB 

Scarring Loc. CB 

Dist. R 

Type FH 

Size S 

Raw Material CHERT 

Ret.  B 

Edge Angle Deg. 60 

5.1.7. Scraping fresh sheep bone 

The experiment in scraping fresh sheep bone used a single chert scraper. 

This tool was used to scrape the ends of the bone, shaping them into points 

creating an awl like shape. Specific wear patterns different from those occurring by 

scraping hide were observed. 
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Tool 5 is a chert end-scraper (Figure 5.27) used to scrape a fresh sheep 

tibia, shaping the bone into a point at one end. This activity took about 15 minutes, 

involving over 2000 strokes (Table 5.17). The scraping motion included holding the 

used edge of the scraper perpendicular to the worked material and dragging it down 

across the surface back toward the operator (Figure 5.28). The tool was found to 

be effective in shaping the bone, though it was suggested that it would have been 

better to use it in a whittling motion instead. The tool started to become dull after 

about 6 minutes (500 strokes) of continued use and was found to be dull after 15 

minutes of use. 

a. b.  

Figure 5.27: a. and b. Tool 5 end scraper. Used edge 6-3 

 

 

Figure 5.28: Tool 5 motion. Tool used edge pushed down into material and pulled 
back toward operator in scraping motion 
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Table 5.17: Tool 5 experiment information 

Act  
Motion 

Scraping: Scraping: used edge held 
perpendicular to worked material and 
dragged across the surface and down 
toward the operator 

Worked Material 2M: fresh sheep bone 

Stone characteristics Stone type Sedimentary, Chert 

Procured from Amba Fekada 

Coarseness Fine 

Color Light gray 

Retouched Ventral surface on the distal end 

Used edge  Concavity Concave 

Displacement N/A 

Edge Angle 67 

Retouched Ventral surface on distal end before use 

Prehension Hand Held in the right hand 

Location of 
thumb 

Ventral surface 

Use-wear patterns observed on Tool 5 included heavy rounding (beveling of 

the edge) with accompanying bright polish and perpendicular striations mostly 

located on the ventral surface facing down from the operator (Figure 5.29). Scarring 

patterns included small-medium step and hinge fractures distributed in a clustered 

fashion mostly on the surface facing up to the operator (dorsal surface) (Table 

5.18). 
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Figure 5.29: Tool 5 at 60X magnification after used in scraping motion on fresh 
sheep bone. Circle indicating rounding of step and hinge scars and 
arrow pointing to residue 

Table 5.18: Use-wear results from Tool 5 experiments. Key located in Appendix 
C 

Tool Number 5 

Fun. Unit 1 

P.C. 7-2 

ACT 6 

W.M. 2M 

Abrasion Ridg. HR 

Pol. BP 

Str. RS 

Loc. V 

Scarring Loc. D 

Dist. C 

Type SH 

Size SM 

Raw Material CHERT 

Ret.  D 

Edge Angle Deg. 80 

5.1.8. Scraping dry wood 

Two tools were used in the processing of a soft dry wood obtained from a 

woody shrub located near Ona Adi. Both tools were used to scrape the wood, 

removing the bark and shaping both pieces into hafts. Each tool was used for 

slightly different amounts of time, but with the same objective of shaping the wood 

to make a shaft.  

Tool 9 (Table 5.19) is a basalt side scraper retouched on the dorsal surface 

along the right lateral margin (Figure 5.30). This tool was held in the right hand with 
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the thumb on dorsal surface and used in a scraping motion (Figure 5.31). Tool 9 

was used for 35 minutes during which time it removed the bark and shaped one 

end into a point. The tool was not retouched during use but held a strong, sharp 

edge and only started to become dull after 20 minutes. Rounding of the used edge 

was observed at this time, but little scarring was identified. 

 

Figure 5.30: Tool 9 site scraper. Used edge 1-4 

 

Figure 5.31: Tool 9 motion. Used edge pushed down into material and pulled back 
toward the operator in a scraping motion 
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Table 5.19: Tool 9 experiment information 

Act  
Motion 

 
Scraping: used edge held perpendicular to 
worked material and dragged across the 
surface and down toward the operator 

Worked Material 1H: Dry wood 

Stone characteristics  
Stone type 

 
Igneous, Basalt 

Procured from Amba Fekada 

Coarseness Medium-course 

Color Black 

Retouched Dorsal surface on right lateral side 

Used edge   
Concavity 

 
Concaved 

Displacement N/A 

Edge Angle 45 

Retouched Dorsal surface on right lateral side before 
use 

Prehension Hand Held in the right hand 

Location of 
thumb 

Ventral surface 

Tool 10 (Table 5.20) is a chert end scraper retouched on the dorsal surface 

of the proximal end (Figure 5.32). Similar to Tool 9, it was held in the right hand 

with thumb on the dorsal surface and used in a scraping motion removing the bark 

and shaping the piece of wood (Figure 5.33). Tool 10 was used for 35 minutes, 

effectively removing the bark and shaping the wood into a point at one end. Unlike 

Tool 9, Tool 10 started to become dull halfway through the experiment, with pieces 

of the stone snapping off the edge and embedding within the wood. Also observed 

was creation of medium step fractures upon the dorsal face of the tool followed by 

the rounding of this edge through time.  
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Figure 5.32: Tool 10 end scraper. Used edge 1-5 

 

 
Figure 5.33: Experiment 10 showing: a. location of tool used edge, and b. tool 

scraping motion 
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Table 5.20: Tool 10 experiment information 

Act  
Motion 

Scraping: used edge held perpendicular to 
worked material and dragged across the 
surface and down toward the operator 

Worked Material 1H: Dry wood 

Stone characteristics  
Stone type 

Sedimentary, Chert 

Procured from Amba Fekada 

Coarseness Fine 

Color Light gray 

Retouched Proximal end dorsal surface 
Right lateral side ventral and dorsal 
surface 

Used edge  Concavity Concaved 

Displacement N/A 

Edge Angle 75 

Retouched Proximal end dorsal surface before use 

Prehension Hand Held in the right hand 

Location of 
thumb 

Dorsal surface 

Tools 9 and 10 revealed slightly different wear patterns the result of scraping 

wood because they were made of different raw materials. Tool 9 revealed a 

scarring pattern of mostly clustered medium step and small feather fractures 

located on the dorsal face (Table 5.21) (Figure 5.34). The notable difference in 

scarring between the two tools is most likely a result of the brittleness of the raw 

materials. While chert tends to have a strong, sharp edge, it is more brittle than 

basalt and will thus abrade and scar faster and in a different manner than the harder 

igneous material resulting in the different wear patterns when working the same 

material in the same motion. Possible polish was observed in the form of bright 

rainbow spots within the crevices of the scars. Tool 10 contained mostly small to 

medium snap and step scars clustered along the edge of the tool on the dorsal face 

(Table 5.21). Rounding was observed within some of the clusters of scars. No 

polish was noted on this tool.  
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Figure 5.34: Photo of Tool 9 dorsal surface at 60X magnification showing 
medium step and small feather fractures 

Table 5.21: Tool 9 and 10 use-wear results 

Tool Number 9 10 

Fun. Unit 1 1 

P.C. 1-4 8-1 

ACT 6 6 

W.M. 1H 1H 

Abrasion Ridg. MR MR 

Pol. BP N/A 

Str. N/A N/A 

Loc. D N/A 

Scarring Loc. D D 

Dist. P P 

Type FS PS 

Size SM SM 

Raw Material BASALT CHERT 

Ret.  D D 

Edge Angle Deg. 80 55 

5.2. Experimental Results Summary 

The use-wear experiments conducted on a collection of chert and basalt 

tools designed after those found in the archaeological deposits at Mezber and Ona 

Adi, indicate that the processing of certain types of material leave behind 

characteristic scar and abrasion patterns. From these experiments, the scraping of 

hide was shown to have very distinct wear pattern, differentiating it from the 

processing of other material types such as wood and bone.  

Tools used in a scraping motion resulted in scarring patterns located on only 

one face, often distributed in a continuous (running) pattern or clustered close to 

one another depending on the state of the material. The micro-scars all pointed to 
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the body of the flake from the worked edge. When present, rounding mostly 

occurred on the face of the tool in direct contact with the material being scraped 

(the opposite face from where the flake scars are located). Any striations noted 

were oriented perpendicular to the edge and pointing into the body of the tool. Any 

polish noted was mostly found on the same surface where the rounding was 

present. Other scarring patterns, including cutting and borer, mirrored those 

discussed in Chapter 4 of general use-wear patterns. 

Based on the use-wear experiments, the processing of hide with a chert 

scraper will result in wear patterns that consist of medium hinge and small feather 

scars running along one face on a worked edge. Depending on the state of the hide 

(whether it is wet or dry), along with whether the tool was retouched during use, the 

rounding of these scars will range from light to medium. Both wet and dry hide will 

have a slightly different degree of rounding with dry hide causing the edge to be 

more heavily abraded at a faster rate than wet hide. Processing dry hide without 

retouching the tool edge results in beveled edge with more notable striations 

oriented perpendicular to the edge. If the tool is retouched during the use, edge 

angle will increase; otherwise the edge angle will mostly remain the same. 

Rounding will also vary depending on whether the edge is retouched or not during 

use. Retouching the used edge of the scraper cleans the edge away, creating a 

fresh working surface causing less noticeable rounding.  

Utilizing the experimental use-wear collection created with the possible 

similar materials and in the form as scrapers excavated from Mezber and Ona Adi, 

it seems possible that the use of this tool class can be identified within the 

archaeological collection. If the archaeological scraper wear patterns, observed 

under low-power microscopic analysis, are similar to those observed on the 

experimental tools used in the scraping of hide, it can be strongly suggested that 

the archaeological tools were used to process hide. If no similarities are observed, 

it can be concluded that other materials were processed at the sites. Combined 

with the ethnoarchaeological study of modern hideworkers in Ethiopia, it will be 

possible to develop strong analogies which will aid in the further interpretation of 

the archaeological record. 



 

150 

 

Chapter 6.  
 
Ethnoarchaeology Results 

Ethnoarchaeology provides one means by which to bridge the gap between 

the past and present by allowing for the direct observation of human interaction 

with material culture (Binford 1980; London 2000). It is used as a source for 

hypothesis building and creates a means by which archaeological interpretation 

frameworks can be constructed (Costin 2000). Ethnoarchaeology looks to 

understand how material culture may reflect behavioral actions (Stiles 1977) 

utilizing analogy to aid in the interpretations of the archaeological record (Binford 

1967). 

While ethnoarchaeology has great prospects in furthering interpretations of 

archaeological remains, it has limitations. Most prominent is that the culture studied 

in the present is not the same one represented in archaeological contexts thus 

certain aspects of behaviour and the reasons for them may be very different (Wobst 

1978). The separation between observer and the living culture creates a certain 

level of subjectivity within the research. Careful use of ethnoarchaeological 

analogies include understanding its limitations, constructing research designs 

carefully, and directing it to aid in the answering of archaeological questions. This 

requires specific studies of culture closely related to those studied within the 

archaeological record (London 2000).   

This section presents the results from the ethnoarchaeological study carried 

out in Wolayta, which is divided into two parts: 1) interviews/observations, and 2) 

lithic use-wear analysis on ethnoarchaeological scrapers. The interviews and 

observations are discussed in the first part of this section, followed by the 

presentation of results of the lithic analysis conducted on the ethnographic scrapers 

collected from each of the hideworking groups. Together, each of these distinct 

lines of evidence revealed information about the technological organization of the 

processing of hide when done as a craft specialization that, when related to the 

archaeological record, helps in informing of past life-ways.  
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6.1. Background on the Wolayta 

Wolayta is one of 21 administrative subunits located in the southern part of 

Ethiopia and is part of the Southern Nations, Nationalities and Peoples Regional 

State (SNNPRS) (Figure 4.4). The Wolayta land is west of Sidama about 470km 

from Addis Ababa and neighbors several other southern nations including the 

Gamo and Gofa to the south, the Dawro to the west, and the Hadiya and Kambata 

to the north. Each of these southern nations asserts close ties to Wolayta and share 

many social and political characteristics.  

The capital of Wolayta is the city of Sodo located in the middle of Wolayta 

land and is a thriving modern city situated amongst a landscape of small rural 

communities. This area has seen much change over the last 100 years, yet the 

core social structure has remained mostly intact until very recently. Wolyta society 

began to change with the increased instigation by the government of ideas of 

equality created by the forming of a parliamentary system. 

Wolayta is a nation of peoples of mixed ancestry, having undergone waves 

of migrations from nearby areas throughout its history. The name Wolayta 

translates “to become mixed” (Aalen 2011: 58), and characterizes the various 

peoples who have come to be known as Wolayta.  As such the cultural history 

behind this nation of peoples is complex and not well known. Past Ethiopian 

regimes (i.e. Emperor Menelik 1889-1913; Emperor Haile Selassie I 1930-1974) 

supported the nationalistic origins of the Wolayta people, stressing the medieval 

links between southern and northern Ethiopia. Such interpretations were first made 

in the 1800s to support Emperor Menelik’s justification for southward expansion 

which he claimed was an attempt to restore old historical bonds between 

Abyssinian kings and the southern kingdoms and tribes. This historical 

interpretation claims that Wolayta civilization was the direct result of northern 

invasion and influence by the Aksumite Kingdom, and therefore was not the result 

of internal cultural development. Such notions are part of a popular belief that 

African civilization all formed through outside influences rather than internal change 

and is found in many aspects of Ethiopian studies (Donham 1986). 
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Wolayta history is more likely a combination of external and internal 

influences brought about through migration and interaction amongst peoples of the 

southern and possibly northern regions of Ethiopia. Its social structure is a strict 

hierarchal clan system with a socially rigid artisan class who still work within a 

traditional mode of specialization (i.e., ceramic makers, metal workers, and hide 

workers). Because of this, Wolayta is an ideal area for ethnoarchaeological 

investigation into the development of social complexity and its relationship to craft 

production. 

6.1.1. Social history 

The Wolayta people have their own origin myth which gives insight into their 

politics and relationships with nearby cultural groups. In summary, this myth goes 

as follows:  

The first man on earth had seven sons: Wolayta, Dawro, 
Gofa, Gamo, Kullo, Konta, and Borrodda. When the sons were of an 
age, they settled in a cave in Kindo-Didaye (the heartland of modern 
Wolayta). Here, Wolayta received a vision that told him that he would 
dominate his bothers one day. Soon after this vision, Wolayta’s 
brothers left to settle in adjacent areas of which took on their names 
(Aalen 2011: 58; Balisky 1997). 

This story reveals not only the close ties the Wolayta have to other groups 

located along the Omo River, but also it also demonstrates the claim to their lands 

over that of their neighbors. It also indicates that each of these cultural groups 

(Wolayta, Dawro, Gofa, Gamo, Kullo, Konta, and Barrodda) originate from the 

same place, explaining why they share a common language, ritual practice, and 

governing system (Aalen 2011; Data Dea 2005). The myth also indicates that the 

groups are tied to one another, justifying trade and marriage interrelations. 

Aside from the origin myth, the early history of the Wolayta kingdom is 

uncertain. Some have suggested the society was comprised of a number of clans 

governed by chiefs, becoming a centralized kingdom sometime during the 1700s 

when a dynasty of northern origin took power (Haberland 1974). Oral traditions 

suggest that the Wolayta kingdom was equivalent to that of the Demot Kingdom 

which had its seat north of today’s Wolayta lands (Aalen 2011; Data Dea 2005). 
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This tradition says that the most influential Demot king, Motolomi, was from the 

indigenous Wolayta Malla dynasty that ruled Wolayta from the 13th-16th centuries. 

In the 16th century Wolayta was invaded by the Oromo which resulted in the decline 

of the Wolayta kingdom. During the mid-17th century, there was an uprising which 

is the first known written documentary of Wolayta history led by the Tigre Malla clan 

who re-established the Wolayta monarchy (Chiatti 1984). Regardless of which 

historical trajectory is accepted, both agree that from the mid-1700s on Wolayta 

was ruled by a succession of kings until the 1800s with Emperor Menelik’s 

invasions (1887-1894)12. 

After Menelik’s invasion and the creation of a centralized government for all 

of Ethiopia, Wolayta was forced to abide by Ethiopian imperial rule, but still held 

their traditional social structure with their own royalty and hierarchical clan system. 

This social system has remained, until very recently, mostly intact with few changes 

(most of the changes relate to the divinity of the kings and the conversion to 

Protestantism in the 1930s), and even survived the 1974 Ethiopian revolution and 

the consequential land reforms instigated by the Derg13 (The Coordinating 

Committee of the Armed Forces, Police, and Territorial Army) (for historical review 

see table 6.1). 

 

 

 

12 Emperor Menelik II was the Emperor of Ethiopia from 1889-1913. Over his 
reign, he actively sought to expand Ethiopia’s territory and to create a modern 
empire-State. Part of his campaign proclaimed that he was restoring the ancient 
Aksumite Kingdom to its original glory. He successfully defeated the Italian 
invaders in Adwa and expanded the Ethiopian kingdom into Kaffa, Sidama, 
Wolayta and other kingdoms both south and east of modern-day Addis Abba. 

13 The Derg (The Coordinating Committee of the Armed forces, Police, and 
Territorial Army) was a communist regime that took power following the ousting 
of Emperor Haile Selassie I in 1974, led by Mengistu Haile Mariam who 
established the People’s Democratic Republic of Ethiopia. Mengistu was  
overthrown in 1991 and the current parliamentary system (Federal Democratic 
Republic of Ethiopia) was instigated. 
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        Table 6.1: Historical trajectory of Wolayta 

10th 
Century 

Wolayta is defined by groups of clans and ruled by a 
collection of Chiefs. 

13th 
Century 

Wolayta clans unite under the rule of one clan Dynasty 
(Wolayta Malla) 

16th 
Century 

 

Oromo incursion/invasion 

17th 
Century 

Northern Dynasty comes to power overthrowing Oromo 
rule. Fully centralized Wolayta governing. Ruled by a 
succession of kings until Menelick’s invasion (1897). 

1890s Emperor Menelick invades to reunite Ethiopia’s main 
territories founded during the Aksumite Kingdom. In 
Wolayta, Menelick’s forces took seven years to force the 
Wolaytans to give up independence (1887-1894).  
 
Wolayta was made a madbet (personal fief) that was 
directly under the control of Menelik. The king was 
deposed by later appointed a balabat (administrator).  

1930s Indigenous churches established setup by Evangelista’s 
European missions. 
 
Emperor Haile Selassie comes to power (1930) 
 
Italian occupation (1935-1936). Wolayta welcomed 
Italian liberators. 
 
Explorer Haile Selassie returns to full power (1937). 

1950s Labor migration to neighboring areas and Awassa took 
place. 

1970s Derg gain power in Ethiopia (1974) overthrowing 
Emperor Haile Selassie. 
 
New land reform (1975) was instigated of which was 
popular at first, but unrest ensued with the centralized 
rule. No organized resistance emerged against the Derg. 
Artisans remained marginalized, but ayle took lower 
political/administrative positions. 

6.1.2. Social/Political structure 

The traditional Wolayta political organization is characterized by a highly 

centralized governance system consisting of a ruling monarch, a series of clans 

and marginalized artisans and slaves (Figure 6.1). Until recently, power was 

centralized in the hands of the Kawo (King) and other governing bodies were 

subordinate in the hierarchy below him. The king legitimized his authority through 

his lineage, which tied him closely to God, making him a divine ruler. To reinforce 

this to his people, the king often referred to himself as the tossa kawo (god king) 
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and in doing this showed great ritual/spiritual powers, along with political strength 

(Aalen 2011). 

 
Figure 6.1: Wolayta Hierarchy 

While the king ruled by divine right until the 1930s, his authority was not 

boundless. Instead he had to share power in order to benefit the rest of society and 

thus governed with the help of a balimola (national council) and divided power 

amongst executive, legislative, and judicial like branches. In the 1800s, the King 

subdivided Wolayta lands into administrative districts with appointed dana 

(administrator) to enforce the king’s laws. These districts now corresponded to the 

modern-day seven woreda of the Wolayta zone, which are subdivided further into 

counties and markets (Chiatti 1984; personal interview 2015).  

All freemen, including the king, belong to a clan. The clan is the primary unit 

of organization and provides the main source of identity for individuals and also 

defines the rights and duties of each Wolayta citizen. Unlike most clan based 

societies, the Wolyta are not tied to specific lands. This is because the king uses 

land as payment to freemen for services rendered. Such a system of payment 

creates villages/towns of families from different clans, keeping clan members 

separate from one another. This separation minimises the risk of individual clans 

organizing to challenge the ruling group, and also better integrates the clan groups, 

forcing them to interact with each other on a daily basis. 
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Each clan is ranked within a hierarchal system based on their degree of 

royalty/links to the divine kingship of the king, or according to their presumed 

northern decent. Contacts (or perceived contacts) to the north continue to play an 

important role in the prestige of a clan where people who claim ancestry to the 

north (drawing on ties to the past Aksumite kingdom) are seen as being of higher 

status than those who claim indigenous origins (Aalen 2011).  

There are two basic types of clan groups: those of the 1) Kawona (clans of 

royal lineage including the king); and those of 2) the Goqa (clans of aristocrats and 

commoners). The Kawona consists of the king’s clan, while clans belonging to the 

Goqa are made-up of aristocrats and commoners. Within the Goqa, each clan is 

further considered to be a part of the Malla or Dogola subgroups. Malla clans are 

above the Dogola clans within the hierarchy and include free men who typically act 

as advisors to the king. In general, names ending with Malla (free man) have 

historically been important advisors to the king and held prestigious positions within 

the community. The Dogola clans are farmers and trades men who are seen as 

middle-lower class but still can hold prominent positions within society.  

Clans that are attached to the aristocracy (Malla) can be divided into two 

general hierarchical groups: 1) clans of the Arsa (red); and 2) clans of the Garetta 

(black). The Arsa are seen as being of higher rank than the Garetta because they 

claim to originate in northern Ethiopia and are thus more “civilized”, while the 

Garetta are perceived  as indigenous and thus “less civilized” (Aalen 2011:65).  

6.1.3. Marginalized population 

The lowest groups within the Wolayta hierarchical system are the Ayle 

(slaves/descendants of slaves14) followed by the Hillancha (artisans/skilled 

workman). These people are traditionally excluded from mainstream society and 

not considered to be part of the clan system (though most of the slaves retain their 

original clan groups). Focusing on the Hillancha (artisans), in Wolayta there are 

 

14 The Wolayta slave class was not included within this discussion because it was 
not relevant to the current study. For more informattion see Aalen (2011). 
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three main groups based upon the specific craft production: 1) Chinasha (potters); 

2) Wogache (smiths); and 3) Degela (hideworkers)15 (personal interviews 2015). 

Each of these marginalized groups has no rights to own land and are forced to live 

in segregated settlements or on the outskirts of villages. 

Marginalized social systems such as those seen in Wolayta are believed to 

be a pan-Ethiopian trait and are found in most Ethiopian societies (Freeman and 

Pankhurst 2003). The potters in eastern Tigray, for instance, are viewed as lower 

class citizens and treated with little respect, though the goods they produce are 

highly valued by all citizens and are an important component to daily activities 

(Gaudiello personal communication 2015). Artisans produce highly valued goods 

and services for a society, yet are limited by that same society in access to land 

and livestock and are even subject to social ostracisation and obligated to pay 

tributes in order to produce their craft.      

Despite these economic and special discriminations, the artisan groups still 

play an important role within Wolayta social life. Most specifically, the Chinasha 

(potters) oversee several vital social obligations including, organizing music and 

dance at funerals and weddings, performing circumcisions, attending to births, 

providing medical help, and blowing the horn in the village to announce deaths and 

proclaim laws for the king (Aalen 2011: 69). Because of this, the Chinasha often 

view themselves as above other Hhilloncha groups and retain more respect from 

other community members. 

In all other societal aspects though, the Hilloncha of Wolayta are traditionally 

singled out through negative stereo-typing and are prohibited from intermarrying 

and even conversing with other groups. Such discrimination is sanctioned through 

mythologies passed down through the generations. In general the myths suggest 

that the artisans are impure because they eat impure foods and any contact with 

them would lead to pollution and must be cleansed with the blood of a sacrificed 

animal (Aalen 2011: 70-71). They are often seen as subhuman and inferior 

 

15 These terms are currently being viewed as derogatory within the individual 
Wolayta communities and it is no longer sociably acceptable to refer to an 
artisan by these terms (personal interviews 2015). 
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because of such myths and are not only looked down upon, but also feared. Some 

myths speak of certain artisans possessing harmful supernatural powers, akin to 

the evil eye (goromote). Stories exists in oral tradition that accuse potters of eating 

human flesh which causes sudden illness or death to specific individuals within a 

community (Tsehai Berhane Selassie 1994). The fact that these people are impure 

allows them to participate in what are considered impure activities and keeps others 

from producing similar crafts. Hideworkers in particular are viewed as enacting in 

the most impure/dirty activity (work hide) and are thus viewed as the lowest of all 

marginalized groups. 

Further justification for this social stratification is linked to concepts of tumma 

(moral code), and gome (a spirit of prohibition). The tumma discloses what is right 

and wrong, and the gome prescribes judgment and punishment for those who fail 

to conform to the moral and social norms of the tumma. Challenging the hierarchy, 

and such actions are viewed as transgressions and people who participate in this 

will be visited by a gome who informs them that they have violated the proper 

values of the society and force them to endure a supernatural penalty of suffering 

for breaking religious and societal rules (Deressa Debu 1999). 

The origin of this marginalized group system in Wolayta is unknown. Some 

suggest it to be remnants of indigenous people who lived in the area before the 

current groups arrived and occupied the land (Cerulli 1956; Jan Brogger 1986). 

Such a notion implies that marginal groups within the Wolayta are ethnically 

different from the clan groups, yet evidence based on language and ritual beliefs 

does not support this claim. Others have suggested that the marginalized groups 

are a product of particular relations produced by social change and development 

in each of the communities where these systems of social stratification are found 

(Aalen 2011: 70; Freeman and Pankhurst 2003). 

6.1.4. Recent social changes 

Starting in the late-1990s new government legislation in Ethiopia has been 

passed, enforcing drastic changes to older social systems most practically within 

the Southern Nations who had traditionally maintained their social structure 
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regardless of national rule. Because Wolayta is the birthplace for the current Prime 

Minister, instigating the new democratic reforms has been strongly enforced over 

the last few years (2012-2016) in order to make Wolayta the model cultural zone 

for all Southern Nations. This is currently causing a breakdown of the old clan 

system and the eroding of marginalization (Aalen 2011).  

The embracing of this new system of government by the Wolayta people can 

be viewed as a means by which Wolayta can maintain some level of power 

separate from the national government. By being open to these changes and taking 

them on internally, they are deciding for themselves how their people will be 

organized, retaining their cultural identity. Part of this lies in public awareness of 

their own history, where local officials have been striving to maintain a record of 

their past lifeways and instilling a sense of Wolayta pride amongst their people 

(Aalen 2011: 82). This has had interesting ramifications most particularly as it 

relates to the marginalized artisan groups who, having been originally perceived as 

non-humans, are now being viewed as skilled labors who are tasked with imparting 

important knowledge about local heritage.  

As part of the reforms instigated by the government, ideologies of equality have 

been enforced within all Wolayta communities. These new ideas have started to be 

subsumed into the people’s lives creating new social rules and obligations. This is 

most apparent in the changes in marriage partners, where young adults are starting 

to marry outside of their social groups, ignoring preconceived ideas of hierarchy. 

Along with this are changes in the accessibility of education where even children 

of artisans are attending schools and gaining jobs within local governments which 

they would have been denied within the older hierarchical clan system (personal 

communitcations with Wolayta artisains 2015). The government has also gone to 

great lengths to provide subsidized land to marginalized artisans and have 

encouraged them to view their traditional crafts as skilled labor which has great 

value to both Ethiopian and Wolaytain heritage (personal communications Wolayta 

hideworkers 2015). 

The modernization of craft production has aided in the breakdown of traditional 

Wolayta society most especially with hide processing. Hide still plays an important 
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role in the modern Ethiopian economy and has over the last few years been taken 

over by tanning companies which have large processing plants and warehouses 

outside of Addis Abba. This has caused a decline in work for hideworkers in 

general, forcing them to take on other types of jobs and to encourage their children 

to go to school and obtain work in the city (personal interviews 2015). 

The Wolayta people, like many of the Southern Nations, have undergone much 

change over the hundreds of years during which they have existed. From 

chiefdoms to a powerful kingdom, Wolayta has maintained its tradition of being a 

diverse mix people united under one language and ideology. Recent changes 

within Ethiopian government should bring intriguing new insight into the Wolayta 

people, as well as create a new mode of social organization. 

6.2. Interviews and observations 

The interviews and observations focused on evaluating the technological 

and social aspects of hideworking among 21 different hideworkers from 9 areas in 

Wolayta (Table 6.2). Results of the material inventory and their use in the 

processing of hide are reviewed first followed the results of questioning on the 

social aspects of hideworking. 

Table 6.2: Table showing number of interviews, observations, and scrapers 
collected from villages in study area 

Village Name Number of 
Interviews 

Number of 
observations 

Number of 
scraper heads 
collected 

Dalbo 6 4 18 

Wogara Quote 2 2 5 

Bantue 0 1 1 

Haunchucha 1 0 1 

Dogah Mashedo 
Laroughso 

3 0 1 

Buge wanche 3 1 10 

Chocha 3 0 7 

Bala Koyisha 2 0 10 

Adearo 1 0 3 

Total 21 8 56 
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6.2.1. Materials and technology used in processing hide 

There are several material implements involved in the processing of hide. 

These can be divided into three main categories: 1) scraper tool; 2) worked material 

(i.e. hide); and 3) softening material. The tools and the materials involved in the 

manufacturing, maintaining, and discarding of these elements of hide processing 

are discussed in the following sections. 

Scraper tool 

All individuals interviewed and observed employed the ‘traditional’ Wolayta 

scraper tool called the quarla. The quarla is a composite tool that consists of three 

main parts: 1) scraper head; 2) wooden haft; and 3) glue.  Differences in this 

technology were mostly found in the materials used to make the scraper heads and 

the masking used to glue the heads into the hafts. 

The scraper head is the most disposable part of the tool. Each quarla has 

two scraper heads inserted into holes located on opposing sides of the haft (Figure 

6.2). A new scraper head is often made with the start of a new hide, with the old 

head thrown away once becoming dull. The scraper head is the only part of the 

quarla that comes into direct contact with the hide, removing the fat and other 

tissue. It is made out of either a local obsidian or broken pieces of window glass. 

Traditionally, obsidian has been used by the hideworkers to make scraper heads. 

When asked if any other material was used in the past, all informants stated that 

only the stone from Habitia (the local obsidian source) was used (Figure 6.1.3). The 

obsidian from Habitia is viewed as best for processing hide because it is sharp and 

effective in removing the thick membrane of cow hides but not too sharp that it tears 

the hide during processing. When asked if there were other obsidian sources in the 
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area it was revealed that there was one source located farther away near Oromo 

land that was “not as good because [edges are] not as sharp”16.  

 

Figure 6.2: Two quarla with obsidian scraper heads and metal axe head 

used to retouch scraper heads  

 

16 We were able to visit this site and found the obsidian to be very grainy with 
some ash inclusions. The source was also harder to access from the main 
roads due to steep ravines filled with thorny bushes. There were no direct roads 
to this source making it a 2 hour hike from the nearest road and 1 hour hike 
from the nearest village. In the villages near this source there were no 
hideworkers and the people obtained their hide at local markets.   
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Figure 6.3: Habitia showing scatter of obsidian 

Past generations (the hideworkers’ parents), on average would go to Habitia 

to obtain new obsidian material up to 4-5 times per year (Figure 6.3). This has 

changed in recent years because the hideworkers have been taking up “other work” 

besides hide processing, making a trip out to Habitia expensive in both time and 

money, for it can takeup to 10 hours. Another inhibiting factor to using obsidian is 

that new farmers on the land where the source is located have started to require 

hideworkers to pay for the obsidian, costing up to 20.00-50.00 birr per rice sack 

(rice sack=35X20 cm). Each rice sack is filled only half way with around 10-20 

obsidian pieces of which on average will supply enough scrapers to process 6 

months-worth of hides. After factoring in transport costs, for most of the 

hideworkers the total cost of a trip out to the obsidian source will cost 

approximattely 80.00 birr ($3.00 CAD) which represents a significant expense for 

a household that receives approximattely 200.00 birr per finished hide. 

When observing hideworkers obtaining the obsidian raw material at Habitia, 

they wander around the area, picking up obsidian pieces scattered across the site. 

They were discrete in their selection of obsidian pieces, selecting those with less 

cortex and often old tools including large cores, blades, flakes and even scrapers 

(Figure 6.4). The hideworkers did not recognize the old tools as stone tools, but as 

naturally formed stone. They selected them because they had already sharp edges 

making the manufacturing of new scrapers easier.  
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Figure 6.4 Obsidian flakes and one end scraper and large blade gathered by 

hideworkers at Habitia to be used to create new scrapers for working 
hide 

The hideworkers moved across the site, covering around 6 km picking up 

pieces that had sharp edges with a non-grainy texture (Figure 6.5). If the piece of 

obsidian were too large (larger than two hands in size), they would take a non-

obsidian stone (obtained directly from the ground and often either a basalt or other 

hard material) and break it up, putting the broken pieces into the rice bag. To test 

some of the obsidian to see if it fractured well, they would periodically take the 

same non-obsidian stone and break the obsidian apart to test the brittleness 

(Figure 6.6).  
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Figure 6.5: Hideworker collecting and testing obsidian at Habitia 

 

 
Figure 6.6: Hideworker collecting obsidian at Habitia 

 

After about two hours the hideworkers had enough stone and were finished. 

By this time, they had collected about half a rice sack full of hand sized pieces of 

obsidian (Figure 6.7). 



 

166 

 

 
Figure 6.7: Obsidian material from Habitia in rice sack. The hideworkers fill this 

sack until it is half full of obsidian pieces 

With their rice sack in-hand, they then presented themselves to the farmers 

who had watched over their gathering. The farmers evaluated the fullness of the 

rice sack and established the price which the hideworkers paid (50.00 birr). Due to 

the increasing cost of obtaining obsidian, the majority of the hideworkers (n=16) 

have resorted to using broken pieces of glass instead of obsidian (Figure 6.8). The 

glass is obtained in the market or in “town” (Sodo) and approximattely 200 pieces 

of glass are sold for 10.00 birr.  
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            Figure 6.8: Glass sheet and obsidian nodule used to make scraper  

Rarely do the hideworkers go to market with the sole intent to obtain more 

glass but rather the trip to buy glass is incorporated into an already established 

weekly activity plan (Figure 6.9). The hideworkers often go to the market once a 

week on market day, with days varying among markets. Hideworkers go to market 

to sell their hides, buy un-processed hides, and/or to obtain other household 

materials. At the same time they will gain new information about recent events 

happening within Wolayta and Ethiopia in general through conversations with 

others at the market. Purchasing of glass during weekly market visits means that 

glass is much cheaper to obtain than obsidian and has thus been incorporated by 

most hideworkers as a replacement when their supply of obsidian becomes 

depleted. However, while glass is the cheapest material, most hideworkers still use 

obsidian when they have it. They prefer the stone, saying it is stronger and holds a 

sharper edge for a longer period of time. They still factor in a trip to Habitia to obtain 

obsidian approximately up to three times per year and bring back “as much as I 

can carry”. 
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Figure 6.9: Market outside of Sodo where hide is sold 

When manufacturing scrapers, using glass or obsidian, the workers use a 

bent metal axe head to retouch one face (Figure 6.10). With the obsidian, they often 

remove flakes from the nodules and/or old tools found at the source. These are 

then retouched on the dorsal face of flakes on one face. In some cases both ends 

may be retouched, though this varied among hideworkers and individual scrapers 

(Figure 6.11). When asked why they only retouched one face, all answered it was 

because retouching on both faces of the tool would make the tool dull and 

retouching one face makes it sharp. The used edge is retouched to about a 45-50 

° angle. When asked if they ever retouched the scraper head to make a steeper 

angle, all the hideworkers said no and that this edge became steep through use 

causing the scraper to be dull.  
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Figure 6.10: The manufacturing of glass scraper heads using meatal axe head 

 
Figure 6.11: Glass and obsidian scraper heads before use with 45-50 edge angles 

The style of hafts and scraper heads has remained unchanged over recent 

memory showing continuity within hide processing technology. When asked if 

aspects of the tool has changed from the past, every individual stressed that it was 

the same as their fathers and grandfathers and that the only recent change has 

been the substituting of glass for obsidian scraper heads. Some individuals 

mentioned that glass was not as available when their fathers were working hide as 

it is now with the modernization of the city and villages. This glass is from broken 

window glass which from personal observations in Ethiopian cities, can be found 

most readily especially near recent building projects. This glass is low quality 
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window glass and breaks easily within window frames of buildings under 

construction. 

The manufacturing of scraper heads is done outdoors over a plastic rice 

sack and the debris thrown in a hole in the garden at the back of the house17 (Figure 

6.12). Hide-workers bury the glass and obsidian debris in this hole because the 

waste is sharp and presents a danger to children, who may try to play with the 

sharp pieces, and prevents others from stepping on them and potentially cutting 

their feet (most of the people in the villages do not wear shoes). When asked if this 

was done in the past, the hideworkers said that the waste was thrown in the bushes 

but with the last generation came this new idea of burying the scraper waste 

material instead18. When asked how the hideworkers disposed of the exhausted 

scraper heads, they said that they threw them into the hole as well because the 

scraper was still seen as sharp and dangerous.  

 

17 In some families, this hole was also the toilet. 
18 This change in discard practices could be partially a result of land clearing 

increasing in recent years, where such barb brush (what is this?) have been 
cleared away from the homes to make more room for crop cultivation resulting 
in few places to put the waste where the people will not step on it. 



 

171 

 

 
Figure 6.12: Hole where the scraper waste is deposited 

Scraper heads are made as needed and the material used to make them is 

stored in a “safe” place in the house that is out of reach of children. On average 4-

6 scrapers are used per-hide and 2-4 hafted scrapers are kept on hand (Figure 

6.13) for when a hide is obtained to be processed (4-8 scraper heads). If a scraper 

head is still sharp after a previous use, it will continue to be used until it becomes 

dull. 



 

172 

 

 
Figure 6.13: Extra scrapers 

Once produced, new scraper heads are taken directly into the house where 

a fire in a circular hearth is prepared (Figure 6.14). A haft with an exhausted scraper 

head is held over the fire to melt the existing glue allowing the old scraper to be 

removed. After removal, the new scraper head is placed into the slot while the glue 

is still heated and pliable (Figure 6.15). Occasionally the haft becomes damaged 

during this process (the wood becomes burned) or the new scraper head is 

accidently dropped into the fire where it cannot be retrieved, though this is very 

rare. Once the scraper heads have successfully been inserted into the haft, the 

hideworker will put it aside to allow the glue to harden for a few minutes. The 

scraper is ready to be used once the glue has hardened to a cement-like state. 
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Figure 6.14: Small hearth located in the home and used to reheat glue to replace 

scraper heads in the shaft 

 
Figure 6.15:  New scraper freshly placed in haft with tree resin and ash glue 

  Maintaining the scraper heads is done while they are in the haft during 

processing of the hide. All informants said that they had to “clean” the edge after 

every few strokes”. They did this less at the start of a hide and more often as the 

processes neared the end. When asked how they cleaned the scrapers they all 

said that they used the same metal axe used to make the scraper head, retouching 

the already retouched face of the scraper while in the haft (Figure 6.16). This 
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provided a clean sharp edge from which they could continue working. Once the 

scraper edge was retouched/abraded almost to the haft, it was considered “no 

good” and the hideworker would either take it out and replace the scraper head 

with a new one, or more often use another hafted scraper sitting ready nearby. 

Hideworkers tend to have two to three scraper tools (scraper tools consist of the 

haft and two scraper heads) sitting ready at the start of each new hide.  

 
Figure 6.16: Photo of hideworker retouching scraper with metal axe head 

during use 

The haft into which scraper heads are inserted is made from any 

local/accessible hard wood (Figure 6.17) and kept in use until it breaks. They are 

made by the hideworkers themselves who are taught at a young age by the parent 

who process hides (either a mother, father, or grandparent). The haft consists of a 

handle shaft and head with two carved inserts placed on either side (Figure 6.18). 

All hafts studied were around the same size and of the same style with very little 

variation (Figure 6.19). Some hafts were at the end of their use-life and where 

mostly broken at the handle end (Figure 6.20). 
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Figure 6.17: Example of Ricinus communis trees used to make haft. The seeds 

(gula seeds) from this plant are crushed and used within the 
softening of the hide 
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Figure 6.18: Typical Wolayta hideworking wooden haft with one glass scraper 

head that is circled 

 

Figure 6.19: Haft with average dimensions 
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Figure 6.20: Haft broken at bottom of handle and burnt on the head 

On average each hideworker will own 2-4 hafts at a time. Each haft lasts 

approximattely 5-6 years and often breaks at the handle while a new scraper is 

being placed into the slot over the fire. During this process, the heat of the fire will 

burn the wood making it weak leading to breaks. Broken hafts are not burned 

because burning offsets a smell from the wood that is unpleasant and instead they 

are thrown either into the rubbish-hole or tossed into the fields not to be used again.  

Glue 

The majority of the hideworkers use a “traditional” glue made of ash mixed 

with tree resin from sticky sap of local trees, though a few individuals claimed to 

use honey as the binding agent. Two individuals (from different villages) have 

started to use the plastic adhesive used to hold the casing around Duracell A 

batteries. They obtain used batteries from the market for the sole reason to break 

them apart to extract the material which they then heat over a fire in order to 

reactivate the adhesive for use19 (Figure 6.21). 

 

19 I contacted the Duracell battery company to ask if this was a dangerous 
practice for the people to do because of the toxic nature of batteries. I received 
a formal reply saying that detailed information about the battery was private and 
they thanked me for my concern. I did mention to the hideworkers that the 
batteries contained very dangerous toxic material and that they should not be 
using it in this manner. I also informed the local government about this 
dangerous practice who promised to look in to it. 
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Figure 6.21: Hideworker extracting glue from Duracell battery 

Hide 

The hides processed by the hideworkers are typically obtained at the local 

market, though some received hides from community members especially after 

holidays where many cattle, sheep and goats are slaughtered for feasts. Often the 

hides from holiday feasting are sold by non-hideworkers to hideworkers at the local 

market who then sell the processed hides back to community members who are 

not allowed to process hides due to social norms. Hides obtained from the market 

are not fresh and have to be constantly sprayed with water during the scraping 

process. All hideworkers said they preferred fresh hide, which is obtained mostly 

though individual commissions, because it is softer and easier to work. Dry hide is 

harder and causes the tool to dull more quickly even if the hide is sprayed with 

water. When asked if any other individuals in the community processed hide, the 

answer was universally no. Only hideworkers are allowed to work hide as dictated 

by the society. Non-hideworkers either have to go to market and buy processed 

hides or hire a hideworker to process their hide after they have hired a butcher to 

skin their animal (cow, sheep, or goat). When asked what types of hides are usually 

processed, all the workers answered that they mostly process cattle and goat 

hides. These hides are used in making chairs, beading, baby satchels, parchment 

for church paintings, and floor coverings but in the past were also used for clothing 

and to wrap the dead for burial (Figure 6.22).  
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Figure 6.22: Chair made from strips of processed hide 

Each of the hideworkers said that in the past sheep, lion and cheetah hides 

were processed for wealthy individuals. Curly sheep hide was used in ceremonial 

dress and was worn by important officials in the Wolayta government. The lion and 

cheetah hides were obtained by the sons of freemen who would travel south to 

hunt the animals in order to show their bravery (Figure 6.23). These sons would 

return to the communities with the hides which were used as part of their formal 

apparel. When asked if the hunter processed the hide or whether he had the 

hideworkers do it, there were mixed responses. Some informants said that the 

hunter would process their own hide while others said it was a job for the 

hideworker.  
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Figure 6.23: Lion and cheetah skins used in ceremonial events. Photos taken at 

the Wolayta Cultural Museum 

All hides create waste when being processed (pieces of fat tissue) which are 

removed through scraping. The waste accumulates on the floor under the hide and 

is cleaned away at the end of the day (Figure 6.24). This hide waste is often used 

as fertilizer and is scattered in the fields from fall to spring. The hide waste is buried 

in the rubbish hole during the summer months because if left in the fields, it would 

attract hyenas to the hideworker’s home.  
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Figure 6.24: Hide in middle of being scraped showing hide waste on the floor 

Softening material 

The last material aspect of hide processing is related to the softening 

material. This consists of an organic mixture that is applied to the scraped side of 

the hide to make it soft. The softening material is typically made by the women and 

consists of plants grown the family garden. The mixture includes smashed gulu 

seeds (Ricinus communis) (Figure 6.25) mixed with the stringy pulp from the kojo 

plant (banana, Musa sp.) (Figure 6.26) to create a stringy wet paste (Figure 6.27). 

This is then used like a towel to rub the seed and pulp mixture onto the scraped 

side of the hide. Once the softened hide is dried, it is further softened by rolling 

large leaves from the shurushuliya plant (Solanum sp.) (Figure 6.28) into the 

scraped side of the hide which is then placed in the shade of the house. 
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Figure 6.25: Gulu seeds (Ricinus communis) used to make softening material 

 
Figure 6.26: Kojo plant (banana, Musa sp.) and of a women processing it to 

extract the pulp to make softining material 

 
Figure 6.27: Softening material mixed before use 
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Figure 6.28: The shurushuliya (Solanum) plant's leafs are rolled placed on the 

hide that is the rolled to further soften it 

Each of these technologies/material aspects (i.e. the scraper tool, hide, and 

the softening material) play an integral role in the processing of hide. To provide 

further understanding as to their role, the following section outlines the basic steps 

in the processing of hide starting with the setting up of the hide through to softening 

after being scraped. 

6.2.2. Processing Hide 

Processing hide occurs at home by one or more household members. 

Traditionally hide is worked in the house of the hideworker. Of the hideworkers that 

processed hide within their home, most lived in a traditional round house structure 

(Figure 6.29). Many of the families though have started to live in modern 

rectangular structures containing separate rooms (Figure 6.30). These families 

tend to not work hide in the house, but instead either outside at the back of the 

house or in a separate structure called a bucha (Figure 6.31). When asked why this 

change in location of hide processing, all hideworkers said they did it because the 

government said it would keep their homes clean and free of diseases and also it 
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allowed them to be away from the disruption/distractions caused by their family 

members (i.e. children and spouses) allowing them to concentrate on their work. 

 
Figure 6.29: Hideworking family outside their traditional Wolayta round house 

 
Figure 6.30: Hideworking family outside their new rectalinear house 
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Figure 6.31: Example of a bucha structure 

The first part of hide processing involves the stretching of the hide onto an 

angled frame made of wood. For this to be done, a metal knife is used to cut small 

holes along the side of the hide to create anchors through which rope is threaded 

to stretch the hide. The hide is then placed upon a wooden frame with the scraped 

side facing out (Figure 6.32). To stretch the hide on the frame, rope made of plant 

fibers or thin hide ribbons is looped through holes made along the edges of the hide 

and then looped around the frame. This rope is pulled tightly, effectively stretching 

the hide on the rack (Figure 6.33).  
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Figure 6.32: Hide being placed on rack 

 
Figure 6.33: Hideworker tightening hide on rack 
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Once on the rack, a string is tied to the bottom of the hide near the tail upon 

which the worker will stand throughout the scraping process to help tighten the 

hide (Figure 6.34). Once on the rack, the hide is not removed until fully 

processed. 

 
Figure 6.34: Tied string that hideworker steps on to tighten hide while scraping 

With the hide tightened down on the rack, before scraping the hideworker 

will take a sip of water from a can placed next to the rack and spit (sprays) water 

all over the hide in order to soften it (Figure 6.35). She/he does this several times 

effectively rehydrating the hide wet and rendering it soft.  



 

188 

 

 
Figure 6.35: Water being sprayed from the mouth to soften hide for working 

The hideworker then stands on the string tied onto the bottom of the hide 

making it taut, and starts to use the scraper tool in a downward scraping motion 

starting at the top to middle part of the hide and scraping down and out to the 

sidewith a slight change to a hitting/scraping motion on the edges of the hide 

(Figure 6.36). The hitting strokes are about 10cm in length and done in quick 

repetitive motions continually for about 20-30 seconds (Figure 6.37). The worker 

completes around 100 strokes per-minute and will continually scrape for 

approximately five minutes then stop to spray the hide again with water. The 

scraping motion is directed down and back towards the hideworker in about 20-30 

cm strokes (Figure 6.38). The outer edges of the hide are more difficult to work, 
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and requires that the hideworker use a hitting/scraping motion in different 

downward motions that are shorter (about 10cm in length).  

Figure 6.36: Diagram showing direction of strokes 

 
Figure 6.37: Hitting motion during hide processing 
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Figure 6.38: Scraping motion pulling down and back to operator 

As the process continues, the scraper head becomes clogged with the fat 

and tissue being removed (Figure 6.39). To clean it the hideworker will first spray 

water on the edge of the scraper head and use their fingers to clear it.  
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Figure 6.39: Scraper with hide waste 

If the scraper is still dull after cleaning it with water, the bent axe head used 

to retouch the previously retouched face, effectively removing the rounded/abraded 

edge as well as hide residue (Figure 6.1.40). During retouch, the scraper edge is 

shaped to keep the original convex shape but through use this edge becomes 

increasingly straight.  The scraper is retouched around every 1000 strokes at first 

and then more frequently until it is no longer usable20. Hide residue is deposited on 

the back of the scraper head where it is inserted into the haft on both the dorsal 

and ventral faces and is often not removed through the cleaning process. 

 

20 A scraper head is considered not useable once the used edge is almost flat 
against the haft. 
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Figure 6.40: Retouching of scraper during use 

As the hide is worked, it continually has to be retightened on the rack to 

make it tight. This makes the scraping process easier preventing any give that 

could lead to punctures and an uneven scraped surface, allowing the worker more 

control over the tissue removal. The hide waste and stone/glass waste (created 

through retouching the tool) is left to fall on the ground around the work space. This 

is not cleaned away until the end of the work day. This cleaning of the work place, 

if in the home, is done by the wife, and if done in a workshop is done by the 

hideworker her/himself (Figure 6.41). 
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Figure 6.41: Woman cleaning away hide waste with hand broom 

The whole process of hide production takes approximately 2 days (about 10 

hours total). The hide is considered finished once all the fat and tissue is scraped 

clean and smoothed. Once this is done, the hide is taken outside, stretched and 

staked into the ground in a sunny spot of the garden to dry (Figure 6.42).  
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Figure 6.42: Hide stretched and staked on the ground to dry in the sun 

Once the hide is semi dried (about ½ hour after being staked) it is rubbed 

with the softening material (Figure 6.43). This softening material is often made by 

the women of the house while the hide is being worked and applied to the scraped 

side of the hide by both the man and the women. The hide is then left out to dry 

further in the sun for about two hours. 

 
Figure 6.43: Softening material being applied to dry, processed hide 

After the hide is fully dried, leaves from the shurushuliya plants are placed 

on the scraped surface and the hide is folded tightly into a bundle and placed in the 

house (Figure 6.44).  
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Figure 6.44: Processed hide rolled and stored in home to be sold at market 

The hide is stored in this state for 2 days and then is unfolded, and the leaves 

are removed. The worker then shakes the hide clean and re-rolls it making it ready 

to be given back to the owner or sold in the market as finished hide (Figure 6.45). 

 
Figure 6.45: Processed hide being sold at market 

These steps in processing the hide seem to have remained unchanged 

through recent memory. Changes that are starting to occur are mostly in relation to 

the time taken to conduct this process and the number of hides needed to be 

produced to support a single family. Because of changes within the society and the 

economy, hideworkers are starting to spend less time on the processing of hides, 

and more on farming and other types of work. To better understand these changes, 
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the following section presents the results of interviews on social aspects of 

hideworking. 

6.2.3. Social aspects of hideworking 

The final set of questions/observations relate to the social structuring of 

hide-working, which revealed many changes from years past. These changes 

seem to have been instigated by recent governmental reforms in Ethiopia which 

are in opposition to the traditional hierarchical system and marginalization of 

traditional Wolayta society as well as changes in the demand for hide. Many 

hideworkers can no longer only rely on the processing of hide as their sole income, 

nor do they have to. Many now own good land and some have also taken up other 

types of work including metal working and the trading of goods. One family 

interviewed owns workshop structures which they rent out to metal workers for a 

monthly fee (Figure 6.46). Others considered themselves tradesmen, involving 

themselves in the buying and selling of bulk goods to others in the market.  

 
Figure 6.46: Workshop rented out by hideworkers to ironworkers or other artisans 

in the community 

Over half of the interviewed individuals said they were not teaching 

hideworking to their children but instead encouraging them to attend the local 
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school to eventually gain jobs in the city and with the government. Many older 

hideworkers’ sons no longer worked hide and instead make their living in either 

Addis Ababa or Sodo as cab drivers, government workers, or merchants. This 

situation is very different from what would have been expected 15-20 years ago 

when it would have been impossible for a Wolayta hideworker to do anything but 

process hides for a living as dictated by the strict societal rules. The society would 

have barred them from learning any other trades and they would have been 

restricted to living on the outskirts of the villages, working the poorest land. The 

hideworker and their kin would not have been allowed to hold official governing 

positions as they would not have been regarded as the type of free men that could 

hold these positions. Further, in the old system they would have had no say in the 

running of the community.  

Now, partly due to the preaching of the new popular religion within the area 

(Presbyterian), the communities are starting to accept ideas of equality. 

Governmental reforms have also made it so that the older traditional marginalizing 

ways are no longer allowed. The government has helped marginalized Wolayta 

communities by providing them with subsided land and fertilizer to encourage their 

participation in agriculture. This has led to many hideworkers gaining more wealth 

over the last few years, allowing them to build new, larger and more elaborate 

rectangular homes for their families, rather than having to live in the smaller round 

homes. The hideworkers say the square homes are nicer and cleaner than the 

older traditional homes because it separates the living space from the 

livestock/work space. Terms used to describe the artisan groups are also changing. 

In the past, the hideworkers as well as other artisans were referred to as degela by 

other community members, but now this is seen as a derogatory word and I was 

asked not to say it out loud so as not to offend anyone.  

The overall opinion of these changes was very positive. All hideworkers 

interviewed approved of how their society was evolving into a more “democratic” 

system where they were no longer a marginalized group but free men within 

Wolayta society with many new opportunities to rise above past discriminations. 

This ability to follow other avenues of wealth has further allowed the current 

generation to marry outside of their “caste” with many marrying into iron working 
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families and others into prominent Wolayta clans (though during the interviews I 

was asked not to pursue specifics because these marriages are still seen as 

controversial to many of the Wolayta people and the individuals involved are 

currently undergoing delicate negotiations between their families). 

When asked if they thought hide working would continue to play a role in 

their income, most said no. New corporations with massive hide processing plants 

have started to take much of their business, forcing them to consider other avenues 

of work. Where in the past they were viewed as lesser men with no skills, the 

hideworkers as a group consider themselves skilled artisans who are better than 

most other groups because they hold the knowledge of one aspect of Wolayta 

heritage. Most hope to use this knowledge to continue on with aspects of Wolayta 

culture such as hideworking which may also increase tourism interests within the 

area. 

6.2.4. Interviews and observation conclusions 

The results from the interviews and observations of the Wolayta hideworkers 

has provided insights into hideworking when practised as a craft specialization 

revealing information not only on the technological aspects of hideworking (i.e. 

tools and material used within the act of hideworking) but also social and economic 

implications. This information is important when attempting to identify/track craft 

specialization within the archaeological record. While the present Wolayta people 

and the past Pre-Aksumite/Aksumite peoples may be distant in both time and 

space, certain technological and perhaps cultural aspects may pertain when 

attempting to understand the material manifestation of hideworking as a craft 

specialization. Such aspects include technology, distribution of activity areas, and 

possible social/economic pressures.  

From the interviews and observation results, the technology used by 

hideworker craftsmen can be defined as cost effective with regard to 

manufacturing, maintaining, and discarding. This type of technology is typical of 

independent craft specialists the world over and represents a good way of defining 

the work of Wolayta hideworkers. The same materials used in processing hide have 
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been used for generations, with some modifications based on financial 

circumstances and/or changes in accessibility to raw material sources. For 

example, because of the rising cost of procuring obsidian raw material for the 

making of scraper heads, hideworkers are starting to look to other more affordable 

types of materials, such as glass. Further hideworking technological aspects 

characteristic of craft specialization include the task specific aspects of the tools 

themselves. Tools used in the processing of hides, such as the stone/glass scraper 

heads and the metal axe used in their manufacture and maintenance, are not used 

for other activities, thus lowering the risk of  tools breaking which could potentially 

cost the hideworker time and effort that could be spent in processing. 

Other characteristics of the specialization of hideworking observed in 

Wolayta hideworkers is the location of this activity. Specific areas are dedicated 

within the house or outside for the processing of hide, for example the bucha. Most 

homes have a specific place for discarding of waste produced through processing 

hide, as seen with the digging of a rubbish pit. In the past, when hideworkers were 

completely reliant on income produced through the processing of hides, waste 

occurring through this process (i.e. waste flakes from the scrapers and hide 

residue) would have been quite substantial and required a specific dump area. On 

average 6 scraper heads are used per hide which means in the past a hideworker, 

who produced on average 5-6 hides a week, would have used at least 36 scrapers 

per week equalling  312 scrapers a year all of which would have been discarded 

into the rubbish area near the home. This means that, when compared to all other 

discarded materials, the majority of the rubbish produced by these artisans would 

be used scraper heads and the debris produced in their manufacture and 

maintenance. 

Social aspects of hide-working may be revealed by the location of 

hideworker homes in relation to those of other community members in a village. 

The Wolayta hideworkers, who traditionally are viewed by other community 

members as being of a lower class, have their homes on the edges of villages away 

from the center. They also have until recently, smaller, less expensive homes as 

evident with many still living in traditional small round houses while other 

community members have built larger modern rectangular homes. 



 

200 

 

The interviews and observation results have revealed important implications 

as to how hideworking, when conducted as a craft specialization, may reveal itself 

through the material record. By conducting this study, interpretations of the 

archaeological record can be strengthened, allowing for further understanding as 

to the development of past hideworking as a craft specialization. To further 

strengthen and aid in the identifying of this craft specialization in the Pre-Aksumite 

deposits at the site of Mezber and Pre-Aksumite/Aksumite deposits at Ona Adi, the 

results of the low-power use-wear analysis on scrapers collected from the Wolayta 

hideworkers are presented in the following section. 

6.3. Ethnoarchaeological Scraper Analysis 

A total of 56 used obsidian and glass scrapers were collected from the 

interviewed hideworkers (glass n=25 obsidian=33). The majority of these scrapers 

were collected either directly from the haft once they were deemed ‘finished’ by the 

hideworker, or from the unfilled rubbish pit where they had been deposited after 

use. All  scrapers are classified morphologically as single or double end scrapers 

retouched on the dorsal surface of the obsidian flakes (Figure 6.47a and 6.48) and 

on one face of the glass (Figure 6.47b). The glass was of a low-grade window glass 

bought in the market as broken pieces while the obsidian was obtained from the 

‘local’ source in Habitia. The scraper edge shapes were mostly (70%) convex in 

shape, though some were identified as straight (according to the hideworker 

interviews and observations, these tools started their use-life convex). 
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a.      b.  
Figure 6.47: Used ethnoarchaeological scrapers: a. Used Obsidian scraper b. 

Glass scraper 

 
Figure 6.48: Example of a used obsidian ethnoarchaeological scraper 

Measurements were taken of each of the 56 scrapers to obtain mean sizes 

and used edge angles (Appendix). Overall the scrapers were relatively the same 

size in both length and width. Used edge angles revealed some variation (mean=56 

degrees, Std.=15.008) but tend to be around 46-60 degrees (Table 6.3). Taken 

separately, the glass and obsidian scrapers were comparatively similar in length, 

width and edge angle. The only difference was in thickness where glass was less 

variable and thinner than obsidian which had a greater variation in thickness and 

also tended to be thicker (Glass mean=5.93 mm Std.= 4.037; Obsidian 

mean=11.08 mm Std.=1.030). This is due do the nature of the different raw material 

where glass comes in thin machine processed sheets while the obsidian is obtained 
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as nodules/old tools and made through hard hammer direct percussion creating 

thick flakes.  

Table 6.3: Ethnographic obsidian scraper mean measurements and edge 
angles 

 Length (mm) Width (mm) Thickness (mm) EdgeAngle 
(degree) 

Mean 34.09 28.99 8.78 60 

Std. deviation 6.355 4.015 4.004 15.088 

Count 56 56 56 56 

6.3.1. Low-power use-wear analysis 

A low-power use-wear analysis was conducted on 30 of the used obsidian 

scrapers tracking micro-scaring and abrasion occurring through the use in 

processing semi-wet hide. The goal of this analysis was to identify possible wear-

patterns indicative of hide processing to compare against archaeological samples. 

Both use-wear and hafting-wear were observed. From this study, several 

interesting trends were identified. The study revealed distinctive wear patterns 

indicative of hideworking and hafting that can be observed under low-power 

magnification (10-80X). 

Hide working use-wear 

The ethnographic scrapers used in the scraping of hide all showed similar 

micro-scar and abrasion patterns. Regarding the scar patterns, the majority of the 

scrapers were found to have scaring on the dorsal surface (opposite face from 

contact edge) (n=27) that was distributed in a running pattern (n=29) (Table 6.4). 

These micro-scars ranged in size from small-medium (n=29) and were mostly small 

feather and medium hinge terminations (n=27) (Figure 6.49). The abrasion showed 

light rounding of the used edge (n=26) with some striations mostly being diagonal 

to the worked edge (n=14) on the ventral surface which was in direct contact with 

the hide (n=27).  
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Figure 6.49: Use-wear patterns of small feather and medium hinge scars that 

occur upon the edge of a tool when used to scrape hide 
(60Xmagnificaion) 

 
 

Table 6.4: Ethnographic obsidian scrapers use-wear results for scraping semi-
wet hide 

Micro-scaring Attribute Total  

Location Dorsal 
Ventral 
Both 
Total 

27 
0 
3 
30 

Distribution Running 
Close 
Total 

29 
1 
30 

Type Feather/Hinge 
Hinge/Step 
Hinge 
Total 

27 
1 
2 
30 

Size Small-Medium 
Medium-Large 
Large/Small 
Small 
Total 

29 
0 
0 
1 
30 

*All tools retouched on dorsal surface along used edge before and during                      
hide scraping activity. 

Mate polish was also identified (n=30) mostly located on both faces (n=14) 

and away from the used edge back on the tool where it was inserted into the haft 

(n=13) (Table 6.5). Focusing on the polish, this is identified as being the residue 
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from the hide building upon the tool mostly on the dorsal face where it inserted into 

the haft and along the used edge on the ventral surface where the edge is in direct 

contact with the hide (Figure 6.50).  

a.    b.  
Figure 6.50: Mat polish created through the processing of hide: a. 65X 

magnification polish located on ventral surface; b.65X magnification 
polish located on dorsal surface 

Because the tool was cleaned regularly during the process either through 

water being sprayed on it, wiping away the hide residue, or through the operator 

retouching the edge, little of the mate polish was found on the dorsal face among 

the micro-scars (Table 6.5). The constant retouching of the tool also made it so that 

the edge never became heavily abraded, keeping it sharp, and explaining why 

there was only light rounding identified opposed to the heavy rounding often related 

to hideworking in experimental studies21. The general characteristics of 

hideworking based on this analysis is: light rounding of the worked edge, mate 

polish that is residue from the hide building on the face that is in direct contact with 

the worked surface, diagonal striations mostly on the face in direct contact with the 

worked surface, and feather/hinge micro-scaring of small-medium size running 

along the face opposite of the face in direct contact with the worked surface. 

 

 

 

  

 

21 These studies often did not retouch the tool during use or infrequently 
retouched them. 
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Table 6.5: Ethnographic obsidian scrapers use-wear abrasion results for 
working semi-wet hide 

Abrasion  Total 

 
Rounding 

 
Degree 

Light 
Heavy 
Total 

26 
4 
30 

 
 
 

Striation 

 
Location 

 

Dorsal 
Ventral 
Both 
Total 

0 
27 
3 
30 

 
 

Direction 
 
 

Parallel to edge 
Perpendicular to 
edge 
Diagonal to edge 
No Striations 

 
Total 

3 
7 
14 
6 
30 

 
 
 
Polish 

 
 
Location 
 

Dorsal 
Ventral 
Both 
Total 

3 
13 
14 
30 

 
Type 
 

Mate polish 
Bright polish 
Total 

30 
0 
30 

Hafting wear 

All but one of the scrapers revealed identifiable hafting wear (n=29). The 

scaring patterns were located mostly on both the distal and ventral faces (n=21) 

and distributed in clusters (n=28). The type of micro-flakes were identified as mostly 

hinge and step with some snap fractures (n=20) ranging in size of small to medium 

(n=17) or medium to large (n=10) (Table 6.6). Abrasions include very light rounding 

of the lateral edges (n=26). Some striations were identified (n=24) that were located 

on either the ventral (n=14) or both faces (n=14) and were either parallel to the 

lateral edges (n=8) or diagonal to them (n=13). The majority of the scrapers 

revealed a mate polish (the residue from the hide) on both faces located on the 

body of the tool (n=29) (Table 6.7). One tool revealed bright polish along with the 

mate polish within the micro-scars which was formed from the tool cutting into the 

wood haft probably during hafting or when it was removed.  Based on this analysis 

the overall characteristics of hafting are: clustered micro-scars of varying sizes on 

opposing lateral edges located at the back of the tool; uneven distribution of 

striations parallel and/or diagonal to the edge and located on both faces; and polish 
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formed through the build of the hide waste onto the back of the tool where it is 

inserted into the haft (Figure 6.51). 

 
Figure 6.51: Mate polish and glue residue on the back end of a scraper hafted into 

wooden haft and used to process hide (50X magnification) 

 

Table 6.6: Ethnographic obsidian scraper use-wear results of scaring hafting 
wear 

Micro-Scaring  Total  

 
Location 

Dorsal 
Ventral 
Both 
Total 

8 
0 
21 
29 

 
Distribution 

Clumped 
Close 
Total 

28 
1 
29 

 
 

Type 

Feather/Hinge/Snap 
Hinge/Step 
Hinge 
Hinge/Feather 
Feather 
Total 

5 
20 
1 
2 
1 
29 

 
Size 

Small-Medium 
Medium-Large 
Small 
Total 

17 
10 
2 
29 

*All tools retouched on dorsal surface before use. All tools in hideworking 
activity were hafted into wooden hafts with the use of plant raisin. 
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Table 6.7: Ethnographic obsidian scraper use-wear results of abrasion hafting 
wear 

Abrasion  Total  

 
Rounding 

 
Degree 

Light 
Heavy 

26 
3 

Total 29 

 
 
 

Striation 

 
Location 

 

Dorsal 
Ventral 
Both 

1 
14 
14 

Total 29 

 
 

Direction 
 
 

Parallel to edge 
Perpendicularto edge 
Diagonal to edge 
No Striations 

8 
3 
13 
5 

Total 29 

 
 
 

Polish 

 
 

Location 
 

Dorsal 
Ventral 
Both 

0 
0 
29 

Total 29 

 
Type 

 

Mat polish 
Mat/Bright polish 

28 
1  

Total 29 

The results from the use-wear study on the ethnoarchaeological scrapers 

revealed several key wear patterns that characterise the processing of hide or a 

material with similar hardness and consistency. These patterns include 

characteristic micro-scar patterns along the used edge on one face of the tool, 

along with the formation of a mat polish that is only produced through the working 

of hide. Characteristic hafting wear was also identified that mostly relates to the 

deposition of glue along the body of the hafted end of the tool along with some 

striations. Based on these observations, hide wear should be identifiable when 

observing wear patterns upon archaeological stone tools through low-power use-

wear analysis, providing insight into stone tool use. 

 

6.4. Chapter Summary 

The results from the Wolayta hideworker interviews/observations provides 

insight into the material manifestation of hide processing when practiced as a craft 
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specialization, revealing social and economic information which  is important when 

attempting to identify craft specialization in the archaeological record and 

hideworking tools. By evaluating the material culture of  Wolayta hideworkers, 

further interpretations of activity area locations, increases in specific tool types, and 

the identifying of worked material of archaeological collections can be attempted. 

This ethnoarchaeological study is only one part of a larger investigation into the 

development of hideworking as a craft specialization during the Pre-Aksumite 

period. Utilizing the results from the experimental use-wear study and 

ethnoarchaeological studies, the following sections provide the results of the lithic 

analysis for the sites of Mezber and Ona Adi with emphasis on the scraper tool 

type.  
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Chapter 7.  
 
Results of Archaeological Lithic Study 

This chapter provides a detailed summary of the lithic morphological and use-wear 

results for the archaeological sites of Mezber and Ona Adi. Both the morphological 

and use-wear analysis are informed by the use-wear experiments and the 

ethnoarchaeological studies discussed in Chapters 5 and 6. Lithic analysis of the 

Mezber assemblage is discussed first followed by Ona Adi. 

7.1. Mezber lithic analysis results 

A 35% sample of lithic material, from each excavated field at Mezber, was 

subjected to a morphological lithic analysis in order to identify trends between lithic 

types, with an emphasis on the scraper tool class. Tool type frequencies and 

densities were compared within each excavated field and occupational phase 

tracking changes in the number of lithic tool types across the site and through time. 

Once these trends were identified, the scraper tool class underwent further analysis 

involving identifying types through a detailed attribute analysis. Motion and general 

worked material was also identified for scrapers through the use of low-power use-

wear analysis on a representative sample from the analyzed collection. The 

following section provides the results from each of these analyses, utilizing the 

results reported in the ethnoarchaeological and experimental studies in the 

interpretation of the Mezber lithic record.  

7.1.1. Lithic intersite comparison 

The 52% sample from each excavated field at Mezber included a total of 

11,740 lithics which were analyzed in depth. This provided a sufficient number of 

specimens to track lithic trends among each excavated field (Table 7.1) and 

through the ceramic phases (Table 7.1). General lithic types identified include: 

debris, cores, scrapers, hammer stones, borers, burins, backed pieces, river 

pebbles, grindstone, nodules, and unshaped tools.  
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Table 7.1: Mezber lithic type totals by excavated field (35% sample only) 

Lithic Type Field A Field B Field C Field D Field E Total 

Backed 
Scraper 
Unifaces 
Burins 
Borer 
Unshaped Tool 
Core 
Debitage 
Nodule 
Grindstone 
River Pebble 
Hammer Stone 

8 
138 
2 
1 
6 
242 
94 
2257 
0 
0 
18 
61 

15 
3 
0 
1 
3 
58 
75 
516 
0 
0 
0 
0 

45 
308 
2 
2 
2 
287 
169 
2619 
0 
1 
159 
21 

4 
80 
0 
2 
3 
69 
26 
297 
0 
0 
6 
5 

3 
490 
0 
1 
1 
170 
190 
3236 
2 
0 
42 
0 

75 
1019 
4 
7 
15 
826 
554 
8925 
2 
1 
225 
87 

Total 2827 671 3615 492 4135 11740 

 

 

Table 7.2: Mezber lithic type totals by ceramic phase (35% sample only) 

Lithic Type Initial Early Pre-
Aksumite 

Middle Pre-
Aksumite 

Late Pre-
Aksumite 

Total 

Backed 
Scraper 
Unifaces 
Burins 
Awl 
Unshaped 
Tool 
Core 
Debitage 
Nodule 
Grindstone 
River Pebble 
Hammer 
Stone 

22 
18 
0 
0 
0 
32 
 
13 
180 
0 
0 
6 
2 

30 
243 
1 
1 
2 
239 
 
156 
2255 
0 
0 
139 
22 

18 
730 
3 
5 
11 
484 
 
372 
5716 
2 
1 
80 
63 

5 
28 
0 
1 
2 
71 
 
13 
774 
0 
0 
0 
0 

75 
1019 
4 
7 
15 
826 
 
554 
8925 
2 
1 
225 
87 

Total 273 3088 7485 894 11740 

Because each field varied in size and quantity of sediment excavated, lithic 

densities were used instead of counts to establish relationships through exploratory 

statistics. Density was calculated by dividing the total number of lithics by the 

number of baskets of sediment (gufa) accounted in each field (Table 7.3) and 

ceramic phase (Table 7.4).  
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Table 7.3: Lithic density calculated by dividing lithic count by gufa count for 
each excavated field 

Field Lithic Count Gufa Count Lithic Density 

A 
B 
C 
D 
E 

2,827 
671 
3,614 
492 
4,136 

1,977 
364 
5,056 
1,611 
1,180 

1.4305 
1.8434 

0.07148 
0.305 

3.5051 

Total 11,740 10,188 1.5214 

 

Table 7.4: Lithic density calculated by dividing lithic count by gufa count for 
each ceramic phase 

Ceramic Phase 
Lithic 
Count Gufa Count Lithic Density 

Initial 
Early Pre-A 
Middle Pre-A 
Late Pre-A 

272 
3,087 
7,486 
895 

1,006 
3,789 
4,649 
744 

0.2704 
0.8147 

1.6102 
1.2030 

Total 11,740 10,188 1.5214 

After identifying specific lithic types, a comparison of their density was 

conducted tracking temporal and spatial trends across the site. Morphological 

analysis was conducted to determine relationships between the scraper tool 

classes and other lithic materials. General lithic trends revealed by comparing total 

lithic densities between each field demonstrate that Field E produced the largest 

amount of lithic material followed by Fields B, A, C and D (Figure 7.1). 
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Figure 7.1: Total lithic density by excavated field 

By comparing lithic density with phase across the site, several trends were 

observed relating to the numbers of lithics present. From the Initial to the Early Pre-

Aksumite phases, there is a steady increase in the presence of lithic material 

through time. By the Middle Phase, lithic densities continue to increase, followed 

by a slight decline in the Late Phase (Figure 7.2).  

 
Figure 7.2: Total lithic density by ceramic phase 

 

When comparing the lithic density amongst the phases across the site, Initial 

Phase deposits are found to contain a combination of unshaped tools and cores, 

with slightly more scrapers and backed pieces than other tool types (Figure 7.3). 

Moving to the Early Phase all tool types increase in density except for backed 

pieces which decrease slightly from Initial to Early Phase (Figure 7.3). Middle 
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Phase deposits show a continued increase in densities of scrapers, unshaped 

tools, burins and borers along with a decrease in backed pieces. Moving to the Late 

Phase, all tool types decrease in density (Figure 7.1.3). 

 

Figure 7.3: Total lithic type density by ceramic phase 

Chi-square testes comparing the frequency of lithic tool types by phase were 

conducted, allowing for the identification of confirmed relationships in the density 

comparisons. Due to their lower counts, backed pieces, borers, burins, hammer 

stones, grindstones, and river pebbles were combined into one category of 

miscellaneous tools to obtain a reliable test. 

The chi-square test revealed there to be a highly significant relationship 

between the number of specific lithic tool types and ceramic phase (𝜒2 =

144.721, 𝑑𝑓 = 9, 𝜌 ≤  .000). The post hoc test revealed these differences to occur 

within Early, Middle and Late Phases. Early Phase deposits revealed more than 

expected miscellaneous tools and fewer than expected scrapers, while the Middle 

had more than expected scrapers and fewer miscellaneous and unshaped tools 

compared to the Late Phase. Finally the Late Phase revealed more than expected 

unshaped tools and fewer than expected miscellaneous tools (Table 7.5).  
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Table 7.5: Cross tabs showing the observed and expected counts of lithic types 
by ceramic phase. Significant adjusted residuals underlined 

 Ceramic Phase 
Lithic Type 

Scraper Miscellaneous 
Tool 

Unshaped 
Tool 

Core Total 

Initial Observed 
Expected 
Adj. 
Residual 

18 
26.4 
-2.1

8 
8.8 
-.3 

32 
21.4 
2.8 

13 
14.4 
-.4 

71 

Early Pre-
Aksumite 

Observed 
Expected 
Adj. 
Residual 

243 
298.6 
-4.8

165 
99.9 
8.3 

239 
242.1 
-.3 

156 
162.4 
-.7 

803 

Middle Pre-
Aksumite 

Observed 
Expected 
Adj. 
Residual 

730 
651.2 
6.5 

165 
217.9 
-6.4

484 
527.9 
-3.8

372 
354.0 
1.8 

1751 

Late Pre-
Aksumite 

Observed 
Expected 
Adj. 
Residual 

28 
42.8 
-2.9

3 
14.3 
-3.3

71 
34.7 
7.5 

13 
23.3 
-2.4

115 

Total 1019 341 826 554 2740 

0 cells (0.0%) have expected count less that 5. The minimum expected count is 
8.85 

The lithic tool trends for Mezber in relation to occupational phase and lithic 

tool types across the site, indicate a change in lithic density from the earlier into the 

later phases of the Pre-Aksumite period. Overall, lithic materials increase in density 

from the Initial through to the Middle Pre-Aksumite Phase, then suddenly decrease 

by the Late Phase. Scrapers dominate the lithic types, which drastically increase 

during the Middle Phase and decrease by the Late Phase. Except for backed 

pieces, all other tool types steadily increase in density from the Initial to the Middle 

Pre-Aksumite Phase and then slightly decrease by the Late Phase. Backed pieces 

are mostly found within the Initial Phase and then decrease in the Early Phase, 

keeping the same density through the later phases. Having established the general 

lithic trends for Mezber, an evaluation of the lithic collections within each field was 

conducted, comparing lithic densities within each phase to identify diachronic 

changes in the use of specific lithic materials across the site and through time. 

7.1.2. Interfield lithic type comparison 

Comparing the density of lithic tool types in each Field by site occupational 

phase revealed further information as to diachronic changes in tool type presence 

across the site. Total lithic density is examined first, followed by tool type and debris 
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density. Through this, changes in possible activity areas were sought, most 

practically with relation to scrapers. 

7.1.2.1 Field A lithic comparison results 

Field A contained lithic deposits from the Initial through to the Late Pre-

Aksumite Phase. While lithic densities were fairly similar in all phases, there is a 

noticeable increase in total lithic density from the Initial to the Early Pre-Aksumite 

Phase, followed by a gradual decline to the Late Phase (Figure 7.4). 

 

Figure 7.4: Excavation Field A total lithic density by ceramic phase 

 

The slight differences in lithic densities were found to be more pronounced 

when evaluating different lithic tool densities. The lithic collection from Field A 

showed drastic changes in the density of specific tool types from the Initial to the 

Late Phase. Backed pieces dominate the Initial Phase lithics along with unshaped 

tools, and cores. By the Early Phase, backed pieces decrease while modified flake 

density increases slightly. Scrapers are also found within Early Phase deposits, 

having been absent in the Initial Phase. Except for scrapers all other lithic tool types 

steadily increase in density in the Middle and then decrease during the later Pre-

Aksumite phases (Figure 7.5). 
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Figure 7.5: Excavation Field A total lithic type density by ceramic phase 

 

Lithic debris was recovered from the Initial through the Late Phases in 

varying amounts. There is an increase in the density of debris from the Initial to the 

Early Phase which corresponds with the increase in overall tool densities, except 

for backed pieces. Differences were noted between the debris and tool type 

densities in the latter Pre-Aksumite phases. At this time, debris density steadily 

decreases from the Early Pre-Aksumite Phase onwards while lithic tool types, 

including unshaped tools and scrapers, increase from the Early to the Middle phase 

then slightly decrease in the Late Phase (Figure 7.6). 
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Figure 7.6: Excavation Field A total debris density by ceramic phase 

 

7.1.2.2 Field B lithic comparison results 

Overall Field B contained the lowest lithic densities across the site. Lithics 

were mostly found within the Early and Late Phase. The Early Phase deposits 

contained the highest lithic density, slightly decreasing by the Middle Phase. By the 

Late Phase deposits, there is a noticeable decrease in lithic density (Figure 7.7).  

 
Figure 7.7: Excavation Field B total lithic density by ceramic phase 
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decrease during the Late Phase. Unshaped tools were also more prominent during 

the Early and Middle Phases. Scrapers were found overall in very low densities 

and primarily in Early and Middle Phase deposits (Figure 7.8). 

 
Figure 7.8: Excavation Field B total lithic type density by ceramic phase 

 

Similar to Field A, Field B showed a general trend of decreasing debris 

density through time which is the opposite for what is observed within the lithic tool 

type densities. Debris seem to decline steadily in density from the Early to Late 

Phases (Figure 7.9) while tools including scrapers, unshaped tools and cores 

increase from the Initial through Middle Phases, only to decrease during the Late 

Phase (Figure 7.8). 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

L
it

h
ic

 T
o

o
l 

T
y

p
e 

D
en

si
ty

Lithic Tool Type

Initial

Early Pre-A

Middle Pre-A

Late Pre-A



 

219 

 

 
Figure 7.9: Excavation Field B total debris density by phase 

 

7.1.2.3 Field C lithic comparison results 

Similar to Field A, Field C yielded deposits with lithic material from the Initial 

through the Late Phases. There is a steady increase in lithic density through time, 

a trend that differs from Field A (Figure 7.10). 

 
Figure 7.10: Field C total lithic density by phase 
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Phases. Backed pieces were more prominent during the Initial Phase, drastically 

decreasing by the Early Phase. Unshaped tools seem to continually increase from 

the Initial through the Middle Phases with a slight peak during the Late Phase. 

Scrapers are mostly constant in density, decreasing only slightly during the Early 

before increasing in density by the Middle Phase (Figure 7.11).  

 
Figure 7.11: Excavated Field C total lithic type density by phase 

 

The lithic debris recovered from Field C revealed a slightly different trend in 

density than that observed with the specific lithic tool types. There is an increase in 

lithic debris from the Initial to the Early Phase, followed by a decrease during the 

Middle Phase. Debris density increases slightly by the Late Phase which differs 

from that observed in the tool assemblage (Figure 7.12). For example, the scraper 

tool class decreases in density from the Initial to the Early Phases, only to increase 

by the Middle Phase to similar densities as found in Initial Phase deposits. Other 

tools such as unshaped tools see a general increase in density through time, going 

against the debris trend. 
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Figure 7.12: Field C total debris density by ceramic phase 

 

7.1.2.4 Field D lithic comparison results 

Field D only contained Initial and Middle Phase deposits bearing lithic 

material. Differences were observed in the total lithic density from the two periods 

where there is higher density in the Middle as opposed to the Initial Phase (Figure 

7.13).  

 

 
Figure 7.13:  Field D total lithic density by phase 
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In a manner similar to Field D, Field A, revealed a changes in scraper density 

where scrapers increase from the Initial to the Middle Phase. Unshaped tools also 

increase in density over the same period, though to a lesser degree than scrapers. 

Cores remain constant between the two phases and backed pieces decrease in 

density from the Initial to Middle Phase (Figure 7.14). No tool types were identified 

in the Early and Late Phases in Field D. 

 
Figure 7.14: Field D total lithic type density by phase 

 

Debris density observed in Field B deposits resembles that observed 

amongst the different tool types, where density increase from the Initial Middle 
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Figure 7.15:  Field D total debris density by phase 

 

7.1.2.5 Field E lithic comparison results 

Field E produced lithic materials from the Initial through Middle Phases. 

Lithic materials were not recovered from Late Phase deposits in Field E. The 

general trend observed in the Field E lithic assemblage is a slight increase in 

density from the Initial to the Early Phase, and then a drastic increase from the 

Early to the Middle Phase (Figure 7.16). 

 
Figure 7.16: Field E total lithic density by phase 
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The dominant lithic tool recovered in Field E is the scraper which greatly 

increases in density from the Early to Middle Phase. Cores have a minor presence 

during the Initial and increase during the Middle Phase. Unshaped tools steadily 

increase from the Initial to the Middle Phase (Figure 7.17). 

 
Figure 7.17: Field E total lithic type density by ceramic phase 

 

Similar to Field D, the lithic debris density in Field E follows the same trend 

observed in lithic tool types: a slight increase in density from the Initial to the Early 

Phases with a drastic increase during the Middle Phase (Figure 7.18). 

 
Figure 7.18: Field E total debris density by phase 
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Each field revealed both similarities and differences in lithic trends when 

comparing specific lithic type densities within each phase. Overall, lithic types seem 

to increase in density from the earlier phases to the Middle Phase, then decline 

slightly by the Late Phase. Fields A, B, and C had far more diverse lithic tool types 

within all phases than Fields D and E. Field E in particular contained few tool types 

in the Early and later phases, but significantly large numbers of scrapers and debris 

in the Middle Phase deposits. Middle Pre-Aksumite Phase deposits in other fields 

produced a greater variety of lithic types, especially of unshaped tools, along with 

low amounts of lithic decrease debris. If Field E deposits represent a midden for 

lithic waste from across the site, there should be greater quantities of other tool 

types found in the Middle Phase, mirroring that of the other areas of the site. To 

further explore this pattern, a comparison of excavated fields and their lithic 

densities within each phase took place, utilizing both frequency comparisons and 

inferential statistics. 

 

7.1.3. Comparison of field lithic type densities by phase 

In comparing lithic density in all fields by phase, several trends were 

identified especially in relation to changes in scraper density. The Initial Phase 

contains the lowest lithic density compared to all ceramic phases, but also has the 

most evenly distributed lithic tool type density across the site. Lithic density found 

in Initial Phase deposits, which were recovered in fields A, C, D and E, indicate that 

lithic activity is evenly spread across the site in most fields with slightly higher 

densities in Field C (Figure 7.1.19). Lithic density in Early Phase deposits, which 

were recovered in Fields A, B, C, D, and E, indicate that lithic activity seems to 

change in location at this time. The areas of site with the highest lithic density for 

the Early Phase were found in Fields A, B, and C which are all located at the top of 

the highest point of the site. Field D, located near the crest of the hill, and E located 

at the edge of the site with lowest elevation, revealed very low lithic densities for 

this phase. Similar to Initial Phase deposits, Field C Early Phase deposits had a 

slightly higher lithic density than all other fields. When compared to the other 

ceramic phases, the Early Phase contained the third highest lithic density across 

the site, falling just slightly below the Late Phase (Figure 7.19). 
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Changes in lithic density over the site occur also during the Middle Phase. 

Here, while lithic density seems to hold steady in Fields A, B, C, and D, while Field 

E shows a dramatic increase, more than in all other fields. When compared to the 

other phases, the Middle Phase contains by far the highest lithic density which, 

according to the results of the individual field analysis, is all concentrated in Field 

E. Turning to the Late Phase, only Fields A, B, and C revealed lithic deposits and 

they have similar lithic densities which changed little from the preceding Middle 

Phase (Figure 7.19). 

 
Figure 7.19: Comparison of lithic density of all fields’ lithic density by phase 

 

Evaluating changes in lithic tool density during phases amongst the different 

fields, there seems to be an increase in most lithic types from the Initial to the Early 

Phase. This pattern is altered by the Middle Phase where unshaped tools, cores, 

and scrapers all increase. Scrapers are the dominant lithic tool type by the Middle 

Phase and the vast majority are found in Field E, primarily in Locus 27. Unlike Field 

E, scraper density in all other fields during the Middle Phase mostly remain 

unchanged.  Field E has no increases in any other tool density other than scrapers 

in the Middle Pre-Aksumite, a trend that differs from all other fields during this 

period (Figure 7.20).  
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Figure 7.20: Comparison of all excavated fields by lithic tool type and ceramic 
phase 

Based on this exploratory study of lithic densities at Mezber, further 

statistical analysis was deemed necessary to ascertain relationships and their 

degree of significance. To accomplish this, a chi-square test was conducted, 

comparing lithic frequencies of each phase by field. This test revealed a highly 

significant relationship between phases and fields in total lithic density (𝜒2 =

6182.828, 𝑑𝑓 = 12, 𝜌 ≤  .000). From this test, differences between the observed 

and expected number of lithics, as revealed through a post-hoc test, was indicated 

for most of the excavated fields and phases. Evaluating each of these differences 

separately, Initial Phase deposits produced a less than expected number of lithics 

in Fields B and E, and more than expected in Fields C and D. The Early Phase had 

less than expected number of lithics in Fields A, D, and E and more than expected 

in Fields B and C. The Middle Phase  yielded a less than expected number of lithics 

in Fields B and C, but more in Fields A, D and E. In Late Phase deposits, Phase 

Fields B and C contain more than expected while Fields A, D, and E produced less 

than expected quantities (Table 7.6).  
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Table 7.6: Cross tabs showing observed and expected counts of all lithics 
within each excavated field by ceramic phase. Significant adjusted 
residuals are underlined 

                
Ceramic Phase    

                 
Excavated Field  

Initial Early 
Pre-
Aksumite 

Middle-Pre 
Aksumite 

Late Pre-
Aksumite 

Total 

Field A 
 
 

Observed 
Expected 
Adj. 
Residual 

77 
65.7 
1.6 

631 
743.6 
-5.5 

2068 
1802 
11.9 

51 
215.3 
-13.4 

2
827 

Field B 
 

Observed 
Expected 
Adj. 
Residual 

0 
15.6 
-4.0 

374 
176.5 
14.9 

217 
427.8 
-10.2 

80 
51.1 
4.0 

6
71 

Field C 
 
 

Observed 
Expected 
Adj. 
Residual 

140 
84.1 
7.4 

2021 
950.9 
48.6 

691 
2304.8 
-67.1 

763 
275.3 
36.8 

3
615 

Field D Observed 
Expected 
Adj. 
Residual 

39 
11.4 
8.4 

0 
129.4 
-13.5 

453 
313.7 
13.3 

0 
37.5 
-6.5 

4
92 

Field E Observed 
Expected 
Adj. 
Residual 

17 
96.2 
-10.1 

62 
1087.6 
-45.0 

4056 
2636.3 
57.1 

0 
314.9 
-22.9 

4
135 

Total  273 3088 7485 894 1
1740 

0 cells (0.0%) have expected count less than 5. The minimum expected count is 
11.44. 

 

Identifying differences in specific lithic types across the site, there was found to be a 

highly significant relationship between excavated field and the lithic types of scraper, 

miscellaneous tool, unshaped tool, core and debris(𝜒2 = 532.635, 𝑑𝑓 = 16, 𝜌 ≤  .000). 

This relationship indicates significant differences in the frequency of tool types and 

excavated field. Based on the post hoc test (Table 7.7), Field A contained a more than 

expected number of unshaped tools and debris, but less than expected quantities of 

scrapers and cores. Field B had a less than expected number of scrapers as well, but 

more than expected numbers of cores. The lithic frequency in Field C showed more a 

than expected number of miscellaneous tools, and less than expected quantities of lithic 

debris while Field D produced a more than expected number of scrapers and unshaped 

tools, but less than expected quantities of lithic debris. Field E showed the most significant 

difference in lithic frequency when compared to other lithic types within the different fields. 
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Here, the observed number of scrapers and debris were more than expected, while 

miscellaneous and unshaped tools were far less than expected, a trend not observed in 

any other field (Table 7.7). 

Table 7.7: Cross tabs showing expected and observed lithic type counts by 
excavated field. Significant adjusted residuals are underlined 

                   
Lithic Type 

 
Excavated Field 

Scraper Miscel 
Tool 

Unshape 
Tool 

Core Debris Total 

Field A 
 
 

Observed 
Expected 
Adj. 
Residual 

138 
245.4 
-8.2 

96 
100.2 
.-5 

242 
198.9 
3.6 

94 
133.4 
4.0 

2257 
2149.1 
5.5 

2827 

Field B 
 

Observed 
Expected 
Adj. 
Residual 

3 
58.2 
-7.8 

19 
23.8 
-1.0 

58 
47.2 
1.7 

75 
31.7 
8.1 

516 
510.1 
.5 

671 

Field C 
 
 

Observed 
Expected 
Adj. 
Residual 

308 
313.8 
-.4 

232 
128.1 
11.2 

287 
254.3 
2.6 

169 
170.6 
-.1 

2619 
2748.2 
-6.1 

3615 

Field D Observed 
Expected 
Adj. 
Residual 

 80 
42.7 
6.1 

20 
17.4 
.6 

69 
34.6 
6.2 

26 
23.2 
.6 

297 
374.0 
-8.3 

492 

Field E Observed 
Expected 
Adj. 
Residual 

490 
358.9 
9.0 

49 
146.5 
-10.2 

170 
290.9 
-9.0 

190 
195.1 
-.5 

3236 
3143.5 
4.2 

4
135 

Total  1019 416 826 554 8925 1174
0 

0 cells (0.0%) have expected count less than 5. The minimum expected count is 
17.43 

 

Based on the comparison of lithic type density and frequency among 

excavated fields and phases at Mezber, there seems to be a significant difference 

between the scraper tool class compared to other lithic tool types. This difference 

was observed in changes in scraper frequency and density through time as well as 

location on the site. In the earlier phases, scrapers follow a similar trend as other 

tool types where they are found fairly evenly distributed within each field. This 

changes drastically during the Middle Phase when scrapers either decrease in 

density or remain constant within all fields except for Field E. Density comparisons 

along with chi-square tests indicate that the scraper tool class dramatically 
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increases during the Middle Phase, and is highly concentrated in Field E. In 

contrast to this, all other fields produced an increase in tool types except for 

scrapers. Field E reveals a different trend with a less than expected or no change 

in other tool type frequencies and densities from earlier phases. Such a trend would 

not be expected if Field E were a communal trash dump for all lithic waste upon the 

site. Instead it reflects a very tool specific trash dump for scrapers and debris 

material, debris probably made through the manufacturing and maintaining of 

scrapers.  

Based on the comparison study of a sample of lithic types across Mezber, 

the scraper lithic tool type seems to indicate a significant change in lithic use by the 

Middle Phase, centered in Field E. To further explore the trends observed through 

this study, the scraper tool type was examined in more detail, identifying scraper 

type and motion and general worked material. 

 

7.1.4. Detailed scraper analysis 

The comparison of lithic types through both exploratory statistics and chi-

square revealed the scraper tool to increase significantly in number during the 

Middle Pre-Aksumite Phase, concentrating in Field E located at the edge of the 

known extent of Mezber (Figure 7.21).  
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Figure 7.21: Comparing total scraper density in all excavated fields by ceramic 

phase 

 

To track modification in scraper use and to further explore changes in 

socioeconomic makeup of the Pre-Aksumite community at Mezber, a detailed 

scraper analysis was conducted. This study involved the comparison of scraper 

raw material types along with the comparison of scraper attributes to identify types 

and manufacturing technique employed in creating this tool class. A low-power use-

wear analysis was also conducted on a sample of the Mezber scraper tools to 

establish motion and general worked material, aiding in the identifying of the 

material which the scrapers were being used to processes. From this, changes in 

scraper production and use can be tracked, exploring concepts of craft production 

and hideworking activities.  

7.1.4.1 Scraper raw material analysis 

Scrapers from the 35% sample taken from each excavated field underwent 

a basic raw material analysis resulting in the identification of chert, siltstone, basalt, 

chalcedony, quartz, quartzite, or obsidian. This analysis revealed the Mezber 

scraper collection to be made mostly out of a local chert (55%) found in either slab 

or small nodular form. This is a continental chert containing bands of white, blue, 
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purple, green, and light brown color. Scrapers were also made out of a local dense 

basalt (25%) and siltstone (15%) (Figure 7.22). Other raw materials include 

quartzite, though in lower frequencies. The obsidian is not local while the quartzite 

was probably retrieved in pebble form from local stream beds. 

 

Figure 7.22: Scraper raw material percentage from all excavated fields 

 

Comparing scraper raw material type by field, it is apparent that Field C 

contained mostly basalt scrapers while those in Field E consisted of chert. All other 

fields revealed similar amounts of scraper raw material to one another, though chert 

remained the dominant material type (Figure 7.23).  
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Figure 7.23: Scraper raw material count by field 

 

7.1.4.2 Scraper attribute analysis 

A total of 564 scrapers from across Mezber underwent detailed analysis 

tracking attributes including: artifact type; blank type; degree of scraper edge angle; 

scraper location; and scraper shape. By comparing these attributes, it was hoped 

that clearly defined scraper types could be ascertained. After conducting several 

chi-square tests, it was determined that there were far too many variations within 

some attribute categories, leading to unreliable tests. Because of this, frequencies 

were mostly used to aid in identifying possible types.  

In examining the different parts of the scrapers, the first attribute identified 

was scraper blank type. Blank type was identified by whether scraper retouch was 

conduced on a core or a flake resulting in the definition of core or flake scraper. 

Comparing the frequency of two blank types, flake scrapers dominated the Mezber 

collection (Figure 5.24).  
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Figure 7.24: Flake and core scraper type percentage all fields 

 

The core scrapers were further identified as ether being of slab or nodular 

form. Slab and nodular core scrapers were found at similar frequencies but in much 

lower quantities than flake scrapers (Figure 7.25).  

 
Figure 7.25: Scraper blank flake, nodule and slab percentage all fields 

 

A comparison of the location of scraper retouch along with edge shape to 

that of the main scraper type resulted in the identifying of 59 possible subtypes. 

Looking at each of these subtypes within the main scraper types, flake scrapers 

varied greatly based on scraper location and shape, though 4 variables were found 

in slightly higher frequencies than all others. These include: 1) end-convex (n=178), 
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2) end-nosed (n=40), side-convex (n=46), end-side-same face-convex (n=40), and 

circular (n=25) (Figure 7.26).  

 
Figure 7.26: Flake scraper subtypes defined by retouch location and shape 

 

An examination of the two core scraper types revealed some variation 

defined by location and shape of scraper edge. Nodules consist of more end and 

side on same face convex scrapers (n=27) while slabs mostly consists of end 

convex scrapers (n=14) (Figure 7.27).  
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Figure 7.27: Comparing core scraper retouch location type 

 

a.    b.  

Figure 7.28: Photo of: a. Core slab and b. core nodule scraper subtypes defined 
by retouch location and shape (MBR.E1.26.36.2778) 

The attribute that appears to best reflect possible scraper types is the 

scraper blank type (core vs. flake) (Figure 7.27) with emphasis placed on scraper 

retouch at the end of the pieces in a convex shape (Figure 7.28 and 7.29). This 

finding means that further analysis on scrapers should focus on exploring 

frequencies of the two scraper blank types rather than trying to identify trends 

based on subtypes that do not seem to represent true scraper types, just 

manufacturing variations on either core or flake scrapers.  
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Figure 7.29: Example of core and flake scraper types: a. flake side convex 

scraper (MBR.E1.27.37.2780); b. Core slab end convex scraper 
(MBR.E1.17.21.2287); c. core nodule end convex scraper 
(MBR.E1.11.20); d. core nodule end nosed scraper 
(MBR.E1.17.22.2187) 
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7.1.4.3 Scraper type comparison by field 

The majority of scrapers in the Mezber assemblage are flake rather than 

core scrapers. While this is the general trend across the site, there are slightly more 

core scrapers in Field C and E deposits (Figure 7.1.30). 

 
Figure 7.30: Comparison of flake and core scraper count by field 

 

The location of retouch, which is usually found at the end or side, varied 

among excavated fields at Mezber (Figure 7.31). Field E had the highest number 

of end scrapers (n=143) compared to the other fields where they more evenly 

dispersed. Field C had the highest number of end and side retouch on same face 

scrapers (n=54). 
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Figure 7.31: Comparison of scraper retouch location by field 

All fields where dominated by convex shaped scrapers, although Field E1 

contained far more nosed end scrapers than all other fields (n=32) (Figure 7.32). 

Figure 7.32: Comparison of scraper retouch shape by excavated filed 

Scraper edge angle revealed interesting differences amongst the fields. 

Fields D and C produced higher frequencies of very steep and steep edges. Field 
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E had primarily flat and steep edge angles and Field A had similar numbers of all 

edge angle types (Figure 7.33). 

Figure 7.33: Comparison of scraper edge angle by excavated field 

Based on this initial analysis of tool type density between the Mezber 

occupational phases, it was noted that the most notable change in density of 

scrapers and location on site occurs between the Early and Middle Phases. 

Because of this observation, further analysis comparing the main scraper types of 

flake and core were deemed necessary, looking for trends between these two 

phases. When comparing the percentage of scraper types between the Early and 

Middle Phases, it was found that, while flake scrapers made up the majority of the 

scraper types during both phases, core scrapers were more prominent in the Early 

than the Middle Phase (Figure 7.34). 
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Figure 7.34: Percentage of scraper blank type by phase 

Edge angles were compared between Early and Middle Phases, and 

differences were observed. Scrapers dominate the Early Phase with steep to very 

steep edge angles (65-90°). The Middle Phase scrapers were found to be the 

opposite of the earlier phase, ranging from flat to steep (45-75°) (Figure 7.35). This 

indicates that by the Middle Phase there was a change in scraper use and 

maintenance. Such a change may be related to decisions to not use the scraper 

until fully exhausted as well as the choice to retouch less during use. Such a trend 

is similar to that observed among the Wolayta hideworkers who on average will use 

a scraper, retouching during use, until the scraper edge is around 60° at which 

point it is deemed no longer sharp enough to scrape efficiently.
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Figure 7.35: Comparison of scraper edge angle percentage between the Earl and 
Middle \Phases 

The only notable difference between the two phases in terms of the location 

of scraper retouch is that the Early Phase assemblage has a slightly higher 

percentage of end and side scrapers compared to the Middle Phase. Other than 

this, most scrapers from both phases are either end, side, or both (Figure 7.36). 

Figure 7.36: Comparison of scraper retouch location percentage between Early 
and Middle phases 
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Both Early and Middle Phase lithic assemblages had high percentages of 

convex scrapers. The only notable difference between these two phases was that 

there is a higher percentage of nosed scrapers in the Middle Phase (Figure 7.37). 

Figure 7.37: Comparison of scraper edge shape by phase 

Based on the scraper attribute analysis, trends in the type of blank, location 

of retouch, and shape of retouch seemed to vary based on excavated fields and 

phases of site occupation. In general, most scrapers were made from flakes and 

retouched into a convex shape, either on the end, side, or both. Some slab and 

nodular scrapers were identified, mostly in Field E, with retouch also creating a 

convex shape on the long ends of blanks. The interchangeable use of flakes vs. 

cores, slight variation in location of scraper retouch, and use of locally available 

raw material suggest Mezber scrapers were cost efficient when considering time 

and energy used in their manufacture, maintenance, and use. These trends in 

scraper attributes are similar to those observed among the Wolayta people who 

aim to make tools that are used during the processing of hides cost efficient in order 

to create as much product as possible at a low cost to themselves. Having identified 

these tools as scrapers of varying types, the question as to their use still needs to 

be addressed. To accomplish this, a low-power use-wear analysis was conducted 

on a sample of Mezber scrapers in order to ascertain the worked material and tool 

working motions adopted during the use of the scrapers. The study also tracked 

similarities and differences among the different scrapers over time and space at 

Mezber.  
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7.1.4.4 Scraper use-wear results 

A 64% sample of the analyzed scrapers from all fields (n=339) was analyzed 

for wear patterns to identify tool motion and determine the general nature of worked 

materials to better understand their use and to identify whether they were indeed 

used to process hide or other materials (Appendix G and J). Before comparing tool 

use amongst the different scrapers, wear patterns were identified and compared to 

both experimental and ethnoarchaeological tools. This protocol allowed for the 

identification of general tool motion and identification of worked material, most 

specifically of hide. From this, trends were observed indicating used scrapers 

through time within the different fields. 

Tool motion was by identified by examining specific wear attributes including 

location and distribution of micro-scars and striations. Of the scrapers recovered 

from Mezber, 78% (n=266) yielded wear patterns similar to those observed on 

ethnoarchaeological and experimental tools used in a hide-scraping motion. This 

pattern includes micro-scarring running close or clustered along the used edge on 

one surface, which was mostly located on the dorsal surface of flake scrapers 

(Figure 7.38). It also includes some striations running perpendicular to the used 

edge on the surface opposite the micro-scarring (ventral) (Figure 7.41). Identified 

in lower frequencies were cutting (n=29), chopping (n=14), and shaving (n=12) 

(Figure 7.1.39). Few of the scrapers were found to contain no identifiable wear 

patterns (unused n=15) though this does not necessarily mean that they were not 

used, only that no specific wear patterns were identified that could point to tool 

motion/worked material. The majority of tools contained only one functional unit 

related to tool motion indicating that they were used in one activity mostly related 

to scraping. 
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Figure 7.38: Photo of the dorsal surface of a chert scraper (MBR.E1.26.42.1277) 
from field E1 Mezber showing typical micro-scarring caused by 
working hide. Arrows pointing to small feather micro-scars and 
medium sized hinge scars. 

Figure 7.39: Percentage of general motion for scrapers analyzed in use-wear 
study 

General worked material was interpreted by examining hardness. From this, 

further indications allowed the identification of more specific materials of wood or 

hide. In the Mezber scraper assemblage, 85% (n=284) were identified as having 

worked some type of material of 1-2M hardness (Figure 7.40). Wear patterns 

associated with this worked material included light to medium rounding of the 

worked edge (Figure 7.41a) with some identifiable striations (mostly related to the 

2M) and a combination of small to medium sized hinge or feather and step micro-

scars on chert, siltstone, and basalt raw material types (Figure 7.42). Other general 
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worked material types identified include 1-2H (n=16) and 3H (n=6). This was 

indicated by the presence of medium to heavy rounding with some crushing of 

medium to large step and hinge micro-scars mostly found on basalt scrapers 

(Figure 7.41b).     

Figure 7.40: Percentage of general worked material for scrapers analyzed in use-
wear study 

a b.

Figure 7.41: Photo of dorsal surface of two scrapers showing degree of rounding: 
a. Chert scraper (E1.26.31.2745) at 60X magnification form field E
showing medium rounding of hinge scar on dorsal surface. b. Basalt
scraper at 60X magnification from field C showing heavy rounding of
used edge with crushing (MBR.C2.6.15.2851)
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Figure 7.42: Photo of ventral surface of a chert scraper (MBR.E1.11.18.2009) from 
Field E at site of Mezber at 60X magnification. Red circle shows 
where parallel striations are located. Notice that the micro-scars are 
on the opposite surface from the ventral face (i.e. the dorsal surface) 

The type and distribution of scaring and abrasion along with type of polish 

indicates whether the scrapers were used to process wood or hide. Of the tools 

found to have worked M1-M2 type material, 78% (n=222) have scarring patterns 

similar to those identified on scrapers used to process hide in both the experimental 

and ethnoarchaeological studies (Figure 7.43). Of these, 68% (n=152) contained 

identifiable mat polish which is indicative of hide working (Figure 7.44a). Polish was 

mostly found on the opposite face form the micro-scars and along the body of the 

tool at the opposite end of the scraper edge. Possible woodworking was identified 

on 22% of the M1-M2 which exhibited scarring patterns similar to those that occur 

through the processing of wood through shaving, scrapping or cutting. Bright polish 

was identified on some tools, further suggesting this interpretation of use in the 

processing of wood like material (Figure 7.44b). The scrapers identified as working 

H3 material showed signs of chopping/hoeing motion indicated by scars clustered 

on both faces of the tool. These scars were medium to large step micro-scars with 

accompanying crushing that was starting to become rounded to create a slightly 

beveled edge. These tools were all made out of heavy basalt which would better 

resist wear, further indicating the hardness of the material. 
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Figure 7.43: Percentage of tools used to process hide and wood 

a. b.
Figure 7.44: Photos showing different polishes observed upon scrapers at the 

site of Mezber: a. Obsidian scraper (MBR.A1.29.62.599) from Field A 
at 55X magnification, red circle showing mat polish on ventral 
surface. b. Basalt scraper (MBR.C1.48.94.4147) from Field C at 60X 
magnification, red circle showing possible wood polish on the dorsal 
surface 

Significant differences were identified when comparing scraper types based 

on raw material and use. As indicated in the morphological analysis, the majority 

of scrapers were made from a local chert, though some siltstone and basalt was 

also used. Those tools used in the processing of hide were mostly chert along with 

some siltstone, basalt and obsidian but at much lower frequencies (Figure 7.1.45). 

Tools used in the processing of wood were also made from mostly chert, siltstone, 

and basalt. Differences in scraper use and raw material was mostly found among 

the tools used to process hard material. Scrapers used to process 3H were all made 

out of very heavy fine-grained basalt in a chopping motion (Figure 7.46). 
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Figure 7.45: Scraper count by raw material type and general worked material 

Figure 7.46: Photo of basalt scraper (MBR.A3.5.12.1922) from Field A of which 
contained wear patterns similar to those observed on tools used in a 
chopping motion on 3H material 

Few significant differences were observed when comparing scraper use by 

scraper blank type (flake vs. core scraper). Tools used for processing hide, wood, 

or other materials were found to be primarily flake scrapers with few core scrapers 
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(Figure 7.47). Differences were observed among scrapers used to process 3H 

material, which were found to all be large core basalt scrapers.  

Figure 7.47: Comparison of material worked between flake and core scrapers 

A total of 14% (n=49) of scrapers analyzed for wear patterns showed signs 

of possible hafting. Hafting wear was indicated by the presence of uneven micro-

scaring on opposing edges, crisscrossing striations along the body (Figure 7.48), 

and residues from the glue used to hold the scraper within the haft along the body 

of the scraper and within the crevices of flake scars located on the end opposite to 

the used edge. This wear pattern was observed on 77% of the tools used to process 

hide (n=38) and 17% of those used to process wood (n=11). Of these implements, 

most were flake scrapers with only a small number of core scrapers showing signs 

of possible hafting (Figure 7.49). 
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Figure 7.48: Photo of scraper (MBR.E1.27.38.2791) from Field E at 50X 
magnification, red circle showing crisscrossing and parallel 
striations across body of tool on ventral surface indicating possible 
hafting 

Figure 7.49: Comparing number of possible hafted core and flake scrapers used 
to work either hide, wood, or H2 materials 

Differences were observed when comparing scraper use between the 

occupational phases. While hide was the dominant material worked by scrapers in 

all phases, there was found to be far less variation in scraper use in the Middle and 

Late Phases compared to the Initial and Early Phases (Figure 7.50). 
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Figure 7.50: Comparison of scraper worked material by phase 

Trends in tool use were identified when comparing use between the earlier 

and later phases. Field A (Figure 7.51) and B (Figure 7.52) deposits were both 

found to be dominated by hide working scraper used during the Early Phase with 

some variation in use developing by the Middle Phase.  

Figure 7.51: Field A comparison of scraper worked material by phase 
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Figure 7.52: Field B comparison of scraper worked material by phase 

Field C showed the greatest variation in scraper use from the Initial though 

the Middle Phase where other materials, including wood, were being processed 

(Figure 7.53). Scrapers from Field D were primarily found to only been used to 

process wood in the Initial Phase. This changes during the Middle Phase though 

when some scrapers were employed in the processing of hide (Figure 7.54).  

Figure 7.53: Field C comparison of scraper worked material by phase 
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Figure 7.54: Field D comparison of scraper worked material by phase 

Field E, which contained the largest number of scrapers at the site, revealed 

little variation in scraper use. The majority of analyzed scrapers produced wear-

patterns indicating the processing of hide. This trend was most prominent during 

the Middle Phase where hide was found to the primary material being processed 

by scrapers. The earlier phases show some variation in materials worked by 

scrapers, particularly in the Initial and Early Phases (Figure 7.55). Yet by the Middle 

Phase, hide seems to be to dominant material being processed by the scrapers in 

Field E. 
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Figure 7.55: Field E comparison of scraper worked material by phase 

Patterns of scraper use was observed among the excavated fields. This 

mainly relates to location of hide working activities from the Early to Middle Phases 

most especially when comparing Field E to other areas. Scraper use during the 

Initial and Early Phases is characterized by variation across the site. This changes 

by the Middle Phase of Field E where hide processing dominates scraper use. By 

the Late Phase, hide remains the dominant material processed by the scraper tool 

class, though harder materials are starting to be processed, most particularly by 

basalt scrapers. In the Middle Phase across the site, there is still some variation in 

scraper worked material type in all fields except Field E where hide was found to 

be the dominant material, with little variation in use (Figure 7.56).  
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Figure 7.56: Comparing scraper use within each phase between excavated fields
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7.1.5. Mezber lithic analysis summary 

The morphological and use-wear studies reveal interesting trends in 

scraper type and use through time at Mezber. As indicated in the use-wear 

analysis, Mezber scrapers were primarily used to process hide, with some 

indication of woodworking but to a much lower degree. Scrapers used in hide-

working appear to increase in frequency moving from the Early to Middle Phases, 

concentrating in Field E. These scrapers also seem to be of two different 

morphological types based on their blank types, either core or flake based, with 

slight variation of location of scraper retouch and shape. There is also a trend of 

edge angle steepness increasing through time that is mostly found on core 

scrapers which also increase in density through time. The raw material used to 

make the scrapers is all of a local chert, siltstone, and basalt type, with chert 

increasing in use from the Early to Middle Phase. The only possible identifiable 

scraper type that differs from those used to process hide are basalt core scrapers. 

Some of these seem to have been utilized in an activity related to chopping/hoeing 

a very hard material, possibly earth or stone, as indicated by wear patterns. Most 

scrapers were used for one type of task, because only one functional unit was 

identified for most tools. Those that contained more than one functional unit were 

either identified as being part of working the same type of material and part of the 

first unit, or identified as hafting wear. 

The Mezber lithic study indicates that by the Middle Phase, scraper tools 

underwent significant transformattion. These changes occur in tandem with socio-

economic developments believed to have taking place in the region, including 

enhance trade connections with nearby Red Sea cultural groups. The significant 

increase in scrapers used in the processing of hide suggests that this activity took 

place on a scale larger than is typical for household production. The concentration 

of the scrapers to one area of the site, Field E, also suggests the presence of 

workshop areas for hide processing were present by the Middle phase. These 
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issues will be discussed in Chapter 8. To further explore these changes in the lithic 

tradition, the lithics from the nearby site of Ona Adi were evaluated with the same 

methods used for Mezber scrapers. Similar investigations taking place at Ona Adi 

will enable us to track the development scraper hide processing technology during 

and after the transition to the Aksumite period. 

7.2. Ona Adi lithic analysis results 

All lithics from reliable loci from Ona Adi were analyzed from excavated 

fields. It is important to note here that the ceramic analysis revealed that 

excavated fields were not uniform in terms of occupational phases. Some fields 

had deposits spanning the Pre-Aksumite/PA-A Transition (600-40BCBCE) 

though to Late Aksumite phases (120/40BCE-CE 800/850), while others only had 

Aksumite deposits. Those fields that had phases spanning the Late Pre-Aksumite 

to Late Aksumite included Fields B, C, and D. Fields E and A contained only 

Aksumite deposits. 

The occupation of Ona Adi overlaps with Mezber during the Late Phase of 

the Pre-Aksumite period (after 400 BCE) and continues until Post Aksumite times, 

ca CE 700. As with the site of Mezber, lithic densities were compared between 

excavated fields and occupational phases in order to identify trends among lithic 

types with an emphasis on the scraper tool type. Scrapers were subjected to 

further analysis, exploring scraper attributes to identify possible types. In 

conjunction with the morphological analysis, the scrapers underwent a low-power 

use-wear analysis in order to identify general use motion and worked material type. 

The following sections provide the results of each of these analyzes. Through this 

lithic study, the use of the scraper tool class as a hideworking tool was explored at 

the site of Ona Adi, tracking the continuation of this tradition from the Late Pre-

Aksumite through the end of the Aksumite period.  
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7.2.1. Lithic intersite comparison 

A total of 771 lithics was analyzed from Ona Adi. Each lithic specimen was 

categorized into basic type including debris, core, scraper, hammer stone, borer, 

river pebble, backed, notched flake, and unshaped tools. Lithic materials were 

recovered from all excavated fields, except for Field A (Table 7.8).  

Table 7.8: Lithic tool type totals by excavated field (all loci) 

Field 

Lithic Type B C D E Total 

Debris 85 161 182 29 
83 

Core 15 42 31 6 58 

Scraper 12 33 28 2 75 

Hammer-
stone 

17 26 38 0 
81 

Borer 2 1 1 1 5 

River 
Pebble 

5 32 18 0 
55 

Baked 0 0 1 0 1 

Notched 
Flake 

0 0 1 0 
1 

Unshaped 
Tool 

0 0 2 0 
2 

Total 136 295 302 38 771 

Similar to Mezber, each field varied in size and amount of soil excavated. 

Because of this, lithic density was used instead of raw counts to establish 

relationships through exploratory statistics. Density was calculated in the same 

format as the Mezber lithics (Table 7.9). 
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Table 7.9: Lithic density gained by dividing lithic count by gufa count for each 
excavated field 

Field Lithic Count Gufa Count Lithic Density 

B 
C 
D 
E 

136 
295 
302 
38 

2106 
4704 
5579 
1295 

.0646 

.0627 

.0541 

.0293 

Total 771 13684 .0563 

Comparing lithic density between Fields B, C, D, and E, all fields were found 

to contain similar lithic density except for Field E where only small numbers of 

lithics were recovered (Figure 7.57). 

Figure 7.57: Total lithic density by excavated field 

Comparing lithic density (Table 7.10) to occupational phases across the 

site, the Late Pre-Aksumite and the PA-A transition contained the highest 

concentrations of lithics (Figure 7.58). Early, Middle and Late Aksumite phases 

had far lower lithic densities followed by a decline in density in Post Aksumite 

deposits.  
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Table 7.10: Lithic density gained by dividing lithics by gufa count t for each 
phase (mixed loci left out) 

Ceramic Phase Lithic Count Gufa Count Lithic Density 

Pre-Aksumite 
PA-A Transition 
Early Aksumite 
Middle Aksumite 
Late Aksumite 
Post Aksumite 

60 
78 
113 
134 
271 
8 

495 
704 
1623 
2541 
5516 
649 

.121 

.1108 

.0692 

.0527 

.0491 

.0123 

Total 664 11528 0.0576 

Figure 7.58: All fields lithic density by occupational phase 

In order to determine additional lithic trends for each phase, densities of 

lithic types were compared. Scraper tool types were found to be the dominant tool 

for the Late Pre-Aksumite, PA-A transition, and Early Aksumite phases (Figure 

7.59). Scrapers and all other tool types except for hammer stones decrease in 

density by the Middle and Late Aksumite times. While most other lithic types seem 

to be abandoned by the Post Aksumite phase, scrapers continue to be present, 

although to a lesser degree than previous phases.   
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Other trends observed when comparing lithic tool type densities include an 

increase in hammer stones from the Late Pre-Aksumite to the PA-A transition. 

Hammer stones also seem to continue in use through the Late Aksumite while all 

other lithics decline in density. These hammer stones are mostly large, slightly 

ground down on four sides with accompanying pecking marks. They were only 

found in Field D and are made out of a heavy basalt or quartz material (Figure 

7.60). 

Debris density was compared amongst the different phases to further aid in 

identifying lithic trends through time. Debris (including flakes and angular waste) 

was found in higher concentrations in Late Pre-Aksumite and PA-A transition 

phases than all other phases. This concentration starts to decline by the Early 

Aksumite phase and continues to the Post Aksumite phase (Figure 7.59).  

Figure 7.59: Total lithic type density by phase 
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Figure 7.60: Quartzite hammer stone with flat sides found in Field D 
(OA.D2.19.44.1441) 

These trends indicate that lithic tools remain in use from the Late Pre-

Aksumite though Post Aksumite times at Ona Adi with only slight changes in the 

presence of certain tool types. Scrapers dominate in all phases followed by 

hammer stones. Both hammer stones and scrapers decline in through time along 

with all other lithics. Unlike all other lithic types however, scrapers and hammer 

stones continue to be used through to the Post Aksumite period.  

7.2.2. Interfield lithic type density comparison 

Lithic assemblages were explored for each field, comparing lithic densities 

among the ceramic phases. The results from fields containing lithic deposits 

(Fields B, C, D, and E) are presented in the sections below followed by a 

comparison of fields by occupational phase. 
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7.2.2.1 Field B lithic comparison results 

Field B contained deposits from the Late Pre-Aksumite and the Early 

through Late Aksumite Phases (Figure 7.61). The highest concentrations of lithics 

were uncovered in Late Pre-Aksumite deposits followed by Early Aksumite 

contexts.  

Figure 7.61: Field B total lithic density by phase 

The highest concentration in Field B were found in the Late Pre-Aksumite 

Phase deposits. Scrapers and cores were the most prevalent tools followed by 

borers. The Early Aksumite Phase contexts consisted of mostly scrapers with 

some cores and hammer stones. The Middle and Late Aksumite occupational 

phases consisted of mostly hammer stones with some cores and scrapers. Debris 

was mostly recovered from Late Pre-Aksumite and Early Aksumite deposits, 

though low densities were found in later Aksumite periods (Figure 7.62).   
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Figure 7.62: Field B lithic type density by phase 

7.2.2.2 Field C lithic comparison results 

While Field C contained deposits dating from the Late Pre-Aksumite through 

Late Aksumite phases, lithics were only found in PA-A transition, Early, and Late 

Aksumite contexts. The lithic density revealed the highest concentration to be in 

the Early Aksumite followed by the Late Aksumite Phase. The PA-A transition 

contexts surprisingly contained the lowest density of lithics when compared to the 

other two phases (Figure 7.63). 
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Figure 7.63: Field C total lithic density by phase 

The PA-A Transition phase at Field C, while having the lowest frequency of 

lithics overall when compared to the Early and Late Phases, had the highest 

concentration of scraper tools. Other tool types were found in low densities 

throughout all phases. Early and Late Aksumite Phases contained mainly core and 

hammer stone tool types with some scrapers but at a far lower density than  PA-A 

transition deposits (Figure 7.64). 
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Figure 7.64: Field C lithic type density by phase 

 

7.2.2.3 Field D lithic comparison results 

Field D contained Late Pre-Aksumite through to Late Aksumite deposits, all 

of which contained some lithic material. The Late Pre-Aksumite and PA-A 

transition had the highest density of lithics, declining in density by the Middle and 

Late Aksumite Phases (Figure 7.65).  

 

0

0.01

0.02

0.03

0.04

0.05

0.06

Li
th

ic
 T

yp
e

 D
e

n
si

ty

PA-A Transition

Early Aksumite

Late Aksumite



268 

Figure 7.65: Field D total lithic density by phase 

When comparing tool type density, scraper tools were found to be the most 

prominent tool type during the PA-A transition, declining greatly in later Aksumite 

phases. Scrapers were also not the dominant tool type in the Late Pre-Aksumite 

Phase, a trend of which is different from other fields. In Field D, cores and hammer 

stones dominated the Pre-Aksumite tool assemblage (Figure 7.66). The highest 

concentration of debris was found within the Late Pre-Aksumite Phase, declining 

in density through time. 
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Figure 7.66: Field D lithic type density by phase 

7.2.2.4 Field E 

Field E reveled lithic material in E1 contexts which only contained Late 

Aksumite and Post Aksumite deposits. Both phases produced very low densities 

of lithics compared to other fields. Within the field, the Late Aksumite Phase 

contained the highest concentration of lithic materials (Figure 7.67).  

Figure 7.67: Field E lithic density by phase 
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Very few formal tools were identified at Field E1 in the Late and Post 

Aksumite Phases, only cores and scrapers (n=2). The cores were primarily found 

in Late Aksumite deposits with only a few coming from Post Aksumite phase 

(Figure 7.68). Debris densities were found in lower densities within Aksumite than 

in the Post Aksumite Phase. 

Figure 7.68: Field E lithic type density by phase 
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increasing slightly from the Late Pre-Aksumite to the PA-A transition and thereafter 

decreasing steadily through time (Figure 7.69). 

 
Figure 7.69: Lithic density by phase for each field 
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(except for hammer stones) by the Late Aksumite phase. Hammer stones, unlike 

all other tool types, increase during the Late Aksumite Phase, particularly in Field 

D, while all other tools, including scrapers, decline (Figure 7.70). To further explore 
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low-power use-wear analysis was conducted on each of the evaluated scrapers 
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Figure 7.70: Lithic type density by phase for each field 

7.2.4. Detailed scraper analysis 

Scrapers are the dominant lithic tool present during the Late Pre-Aksumite 

through to the Early Aksumite phases at Ona Adi, only decreasing in presence in 

the Middle through Late Aksumite phases (Figure 7.71).  While this tool type seems 

to remain in use through time differences in style and use may have occurred in 

various occupational phases. As such, further analysis was conducted on 75 of the 

scrapers (representing a 75% sample) tracking the same attributes employed in 

the Mezber scraper assemblage. In addition a low-power microscopic use-wear 

analysis, focusing on identifying wear patterns occurred through the processing of 

hide will be conducted. 
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Figure 7.71: Scraper density by phase for each field 

7.2.4.1 Scraper attribute results 

The use of basalt, siltstone, chert, and obsidian scrapers was explored to 

identify trends in scraper use based on raw material type (Figure 7.72). While chert 

was the dominant raw material used to manufacture scrapers, both basalt and 

siltstone were also employed especially during the Late Pre-Aksumite Phase 

where these materials seem to be slightly more popular than chert. For the PA-A 

transition, Early, and Middle Aksumite Phases, chert becomes the preferable raw 

material, with some siltstone and chalcedony during the PA-A transition. The Late 

Aksumite Phase produced scrapers made from chert, siltstone, and basalt with 

little difference in frequency indicating no preference for any of the raw material 

types.  
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Figure 7.72: Scraper raw material density by phase 

Turning to scraper edge angle, most were classified as steep (80-60°) which 

is a common feature of scrapers especially those used in the processing of hide 

material. Some variation was identified for the Late Pre-Aksumite Phase where 

very steep and flat edge angles were recorded, but they occurred at a lower 

frequency (Figure 7.73).  
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Figure 7.73: Scraper edge angle by phase 

Comparing variables of blank type, scraper retouch, and shape to identify 

possible specific scraper sub types, little variation was observed across the site 

and through time. The majority of scrapers were classified as flake scrapers which 

were found throughout the ceramic phases. Core scrapers were found to a lesser 

degree and seem to increase slightly moving from the Late Pre-Aksumite Phase 

to the PA-A transition and then decreasing onwards (Figure 7.74).   
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Figure 7.74: Scraper blank type density by phase 

Most identified scraper blanks were found to be uniform in retouch location 

along the end and/or side in a convex shape (n=26) (Figure 7.75). Core scrapers 

did not show consistency in retouch location and shape. Taken as a whole, these 

results suggest that scraper retouch location is mostly dependent upon blank type 

where flake scrapers tend to be located on the end or side while core scrapers will 

vary.   
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Figure 7.75: Scraper retouch frequency by scraper edge shape 

To explore changes in scraper retouch location through time, this variable 

was compared throughout all occupational phases at Ona Adi. All phases were 

dominated by flake end and/or side scrapers. Some variation in location of retouch 

was observed in the early periods (Late Pre-Aksumite though the Early Aksumite 

phases) due to an increase in core scrapers which vary in location of retouch 

(Figure 7.76).   
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Figure 7.76: Scraper retouch location by phase 

The detailed scraper analysis from Ona Adi indicates that most scrapers 

tend to be of a similar type, i.e. flake end and/or side convex scraper, showing little 

variation through time. The observed variation was mostly related to the core 

scrapers, which varied in location of retouch and were mostly found within the 

earlier phases. Both core and flake scrapers were found to have been deposited 

bearing steep edge angles which maybe an indication of tool use rather than tool 

style.  

7.2.4.2 Scraper use-wear results 

The Ona Adi scraper assemblage was further explored with use-wear 

analysis. A total of 49 scrapers were analyzed, tracking similarities and differences 

across the site and through time.  Before comparing tool use, wear patterns were 

identified and compared to both experimental and ethnoarchaeological tools in 

order to identify specific tool motion and worked material. From this analysis, 

trends were observed indicating use of the scraper tool type through time at Ona 

Adi.   

0

2

4

6

8

10

12

14

16

18

20

sc
r
a

p
er

 C
o

u
n

t

Late Aksumite

Middle Aksumite

Early Aksumite

PA-A Transision

Pre-Aksumite



279 

In order to identify tool motion, different types of abrasion and scaring were 

tracked including the location of micro-scarring and position and direction of 

striations. Ona Adi scrapers mostly revealed micro-scarring running along one face 

of the tool, typically the dorsal face. Striations were observed primarily on the 

opposite face from the micro-scars running in a perpendicular direction to the used 

edge. Such wear patterns, when compared to the experimental and 

ethnoarchaeological tools, are indicative of scraping motion (Figure 7.77). 

Because the majority of the tools were found to contain this wear pattern, scraping 

was identified as the main tool motion for 80% of the scrapers at Ona Adi (Figure 

7.78).  

Figure 7.77: Photo of ventral surface of a chert scraper (OA.D1.7.10.739) from 
Field D at Ona Adi at 60X magnification. Red circle shows where 
diaganole striations are located. Notice that the micro-scars are on 
the opposite surface from the ventral (i.e. the dorsal surface) 
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Figure 7.78: Scraper count by general motion 

Worked material was identified by evaluating abrasion and micro-scaring 

types along the tool edge. The majority of the scrapers from Ona Adi revealed a 

wear pattern of light-medium rounding, and a scarring pattern of small-medium 

sized hinge and feather micro-scars with few step fractures running along the edge 

of one face (Figure 7.79). Based on the experimental and ethnoarchaeological 

tools, this pattern is most commonly found upon scraper edges used in the 

processing of material classified as being 1-2 Medium hardness (85%) (Figure 

7.80).  
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Figure 7.79: Photo of the dorsal side of a chert scraper (OA.C1.18.73.982) from 
Field C at Ona Adi at 60X magnification. Red circle showing medium 
sized hinge micro-scar being rounded due to use 

Figure 7.80: Scraper count by general worked material hardness 

Evaluating the type of scaring along with the type of polish further indicated 

specific work material type of which included M1 and M2. A total of 29 scrapers 

(58%) showed scaring patterns similar to those found on scrapers used to 

processes fresh and dry hide in the experimental and ethnoarchaeology studies 

0

5

10

15

20

25

30

35

40

45

M1-M2 H1 H3 Unknown

S
cr

a
p

er
 C

o
u

n
t

General Worked Matterial Hardness



282 

(Figure 5.81). This scarring pattern included small-medium sized feather and hinge 

fractures running along one face of the used edge. Other M1-M2 material, 

including soft wood, shows scarring patterns of mostly steps with some breaks, a 

pattern which was only found on two of the tools from the Ona Adi collection. 

Figure 7.81: Photo of the dorsal surface of a chert scraper (OA.D1.7.10.739) from 
Field D Ona Adi showing typical micro-scarring caused by working 
hide. Arrows pointing to small feather micro-scars and medium 
sized hinge scars. Red circle showing possible hide residue. 

Of the tools containing a scarring pattern similar to that of hide, 22 contained 

mat polish of which is further indicative of hide processing (44%). The polish was 

found deposited along the edge of the tool, mostly on the opposite face from the 

micro-scaring, as well as back on the body of the tool on both faces (Figure 7.82). 

From this it can be interpreted that hide scraping was the main activity for which 

the scrapers were used, although some were found to have been used to process 

soft wood and hard material such as bone or hardwood (Figure 7.83).  
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Figure 7.82: Photo of chert Scraper (OA.D1.9.14.816) from Field D at 55X 
magnification. Red circle showing mat polish on ventral surface of 
tool of which shows a slight dull sheen that is yellowish in color 

Figure 7.83: Scrapers by general worked material 

To explore use differences amongst the scrapers, scraper raw material, and 

type worked material were compared. It was observed that chert was the primary 

raw material type used to make scrapers used in the processing of hide. Other 

materials processed by scrapers seem to vary greatly in their raw material type 

with no one definitive raw material being favored for any particular task (Figure 

7.84).  
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Figure 7.84: Scraper use by raw material 

Scrapers used to work all material types revealed mostly steep (80-60°) 

edge angles. Flat and very steep edges were far less common, although were 

present in all worked material types (Figure 7.85).   

Figure 7.85: Scraper edge angle by general worked material 
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Little variation was observed when comparing scraper blank type to worked 

material type. Core scrapers were found to have been used to process wood 

slightly less frequently than hide and other materials, however, both flake and core 

scrapers were found to have been primarily used in the processing of hide (Figure 

7.86).  This indicates that there is no identifiable scraper type based on worked 

material and scraper style.  

Figure 7.86: Scraper blank type by general worked material 

Of the scrapers used to work hide, 11 produced wear marks associated with 

hafting including uneven micro-scaring on opposing edges, crisscrossing striations 

along the body, and possible glue deposits along the body within the crevices on 

the end opposite of the scraper used edge (Figure 7.87). This hafting wear was 

also mostly found on flake scrapers (Figure 7.88).  
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Figure 7.87: Photo of dorsal surface of scraper (OA.C1. 8.26.442) from Field C 
Ona Adi at 50X magnification. Red circle showing possible hafting 
residue 

Figure 7.88: Number of hafted scrapers by scraper blank type 

Several significant trends were observed when evaluating the use of 

scrapers through time at Ona Adi. For the Late Pre-Aksumite, the PA-A transition, 

and Middle Aksumite Phases, scrapers were primarily used to process a hide-like 

material as indicated by observed wear patterns. (Figure 7.89). Exceptions to this 

pattern were observed in the Early Aksumite and Late Aksumite Phases. The Early 

Aksumite Phase reveled scrapers to have been used both on hide and some type 
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of wood, while the Late Aksumite deposits revealed more variation in scraper use, 

although scrapers were still used in the processing of hide slightly more than all 

other materials.  

Figure 7.89: Scraper use by phase 

7.2.5. Ona Adi lithic Summary 

The results from Ona Adi lithic analysis revealed scrapers to be the 

dominant lithic type, which decline in occurrence through time. The difference 
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Post Aksumite period. By this time, all other tools have disappeared from the 

archaeological record except for scrapers which seem to persist. The scrapers 
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used edge angles (80-60°). The majority of scrapers were made out of chert, 

although some basalt and siltstone scrapers were present. The use of scrapers 
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variation was found in the Early and Late Aksumite Phases where other materials 

such as wood were also processed.  

7.3. Chapter Summary  

The results from the experimental, ethnoarchaeological, and archaeological 

studies, when taken as a whole, indicate significant changes were occurring in 

lithic traditions from the Initial Pre-Aksumite through to Late Aksumite periods in 

Eastern Tigrai. Such changes were most likely brought about by the result of 

socioeconomic transformations beginning at around the Middle Pre-Aksumite 

period. Such changes, as indicated in analyses of scraper use and distribution at 

Mezber and Ona Adi, seem to indicate the formation of workshop areas 

specializing in hide processing by this time. Such tradition seems to continue well 

into and possibly past the Aksumite phase showing continuity in tool use through 

time. 

At Mezber, Initial and Early Phase Pre-Aksumite lithic collections consist of 

a diverse range of lithic types, found evenly across the site with slight variations in 

backed pieces and burins. By the Middle Pre-Aksumite Phase (600BCE), this trend 

changes with a decline in diversity in lithic types and more pronounced 

concentration on unshaped tools and scrapers. Scrapers become the dominant 

tool type and are concentrated in specific parts of the site as indicated at Mezber 

with high densities of scrapers found in Field E.  

The lithic data from Ona Adi reveal that scrapers and unshaped tools 

continue in use into later Pre-Aksumite times  through to the Early Aksumite phase, 

during which access to iron tools was available. Scrapers remain the dominant 

lithic tool type in the Aksumite period, although they tend to be found in lower 

quantities at Ona Adi. Utilizing the results from the experimental and 

ethnoarchaeological low-power use-wear analysis, the majority of the scrapers 
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uncovered in all deposits at both sites were used on a material type similar to that 

of wet and dry hide. There is some variation in scraper use, with larger basalt 

scrapers having been used to process a much harder material, yet the majority of 

the sedimentary scrapers (chert, siltstone etc.) were all used in a scraping motion 

most likely for the processing of hide like material.  

The evidence supplied by ethnoarchaeological, experimental, and 

archaeological studies of scraper stone tools together create a strong case for the 

development of hideworking as a craft production during the Pre-Aksumite period. 

It also reveals the continued importance of the scraper tool type through time, 

suggesting hide to have continued to be important commodity for trade, a tradition 

which persists today.  
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Chapter 8. 

Discussion 

This chapter discusses the evidence for hideworking as a craft 

specialization at the sites of Mezber and Ona Adi and the significance of this and 

related evidence to broader questions relating to the origin and development of 

social inequality/complexity in the Horn of Africa. The dissertation research 

objectives will be reviewed, emphasising to what degree they were met and what 

we can learn in cases where evidence was contrary to expectations. Drawing on 

the experimental and ethnoarchaeological studies along with relevant 

archaeological work conducted in the region, aspects of social 

complexity/inequality are explored by evaluating changes observed in the 

archaeological record. Multiple lines of evidence are used to track the development 

of hideworking traditions from the Pre-Aksumite through the Aksumite periods. It 

is demonstrated that hide was being produced by the Initial Pre-Aksumite phase 

at Mezber with workshops appearing by the late Early and Middle Pre-Aksumite 

phases suggesting the development of an artisan class. This finding suggests that 

indigenous groups of this region engaged as active agents in the development of 

hideworking craft and acted either directly or indirectly through intermediaries in 

emerging trading and other relationships known for the early first millennium BCE 

in the Horn of Africa.   

8.1. Research objectives 

The overall goal of this study was to investigate the development of social 

complexity/inequality occurring during the Pre-Aksumite period in eastern Tigrai 

through an examination of the emergence of craft specialization focusing on 

hideworking traditions. The study also extended to the PA-A (Pre-Aksumite to 

Aksumite) Transition and Aksumite periods to determine further changes that took 
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place in hideworking production through time. Focus was placed on evaluating the 

apparent continuity in the use of stone tools, even with the introduction of other 

materials such as metal (L. Phillipson 2000; 2009). Ethnoarchaeological research 

into modern-day hideworking practices in Ethiopia created new understandings of 

technological/social factors affecting the continued use of stone scrapers. 

This dissertation examined stone tool assemblages from the sites of Mezber 

and Ona Adi along with experimental and ethnoarchaeological data obtained from 

modern-day Wolayta hideworkers, the overall goal was achieved by addressing 

three objectives: 

1. identifying and exploring the use of scrapers as hide processing tools
in the Pre-Aksumite and PA-A Transition/Aksumite periods;

2. identifying and exploring the spatial distribution of hide processing
activities during the Pre-Aksumite, PA-A Transition/Aksumite periods;

3. identifying and tracking/comparing temporal changes in hideworking
activities from the Pre-Aksumite-Aksumite periods.

Evaluated as a whole, this study presents a strong case for the development 

of an indigenous craft specialization in hideworking in eastern Tigrai by at least 

600 BCE during the Middle Pre-Aksumite Phase, perhaps extending earlier into 

the Eary Phase (800-600 BCE). New insights into the continued use of stone tools 

through to Aksumite times is also revealed. The following sections will discuss how 

objectives were achieved and the main contributions of this study.  

8.1.1. Scrapers used in hideworking 

 A key finding of this study was the identification of reliable evidence that 

hideworking activities are represented at the sites of Mezber and Ona Adi. This 

was accomplished through multiple methodologies in the analysis of stone 

scrapers, a tool type traditionally associated with hideworking activities in Ethiopia 

(Arthur 2002; Brandt and Weedmen 1997; Clark and Kurashina 1981; Dekker 

1971; Gallagher 1975; Haland 1987; Johnston 1972; Karsten 1972; Michaels 

1991; Puglisi 1946; Sahle 2012) and worldwide (Dumont 1983; Ford 1959:192; 
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Hayden 1979; Keely 1980; Murdoch 1892: 294-295; Nisen and Dittemore 1974: 

67; Schultz 1992; Siegel 1984; 1986; Stanford 1973:178; Vauhgon 1985). To 

confirm that Mezber and Ona Adi scrapers were indeed used in hide processing 

activities, a sample was  analysed through a low-power use-wear study, comparing 

the wear patterns to those identified on scrapers used in hide-working from both 

experimental and ethnoarchaeological studies.  

The results of this analysis confirmed that a large portion of the formal tool 

types from Mezber and Ona Adi were of the scraper type. These scrapers were 

mostly made out of locally available chert, siltstone or basalt raw material. A few 

obsidian scrapers were found at Mezber, but in small quantities and the majority 

demonstrated wear patterns not associated with the processing of hide. The 

scrapers were further analysed into types based on specific attributes. Most of the 

scrapers were identified as either end or side flake scrapers with convex scraper 

edges. This form is similar to other scrapers found throughout Tigrai (Phillipson 

2000; 2009; Puglisi 1946) and in some respects resemble scrapers used by 

modern Wolayta hideworkers. These similarities can be observed in relation to 

location of scraper retouch (end or side of flake on dorsal surface), scraper edge 

angle (steep <60), and scraper shape (convex). From the basic scraper form, two 

possible types were suggested: 1) scrapers produced on flakes; and 2) scrapers 

produced on cores (nodules and slabs). Both flake and core scrapers were 

produced from locally available sources with emphasis on the use of chert. A non-

local source was identified through the presence of obsidian which would have 

arrived to the sites through trade/exchange. No stockpiling of obsidian and other 

raw material was found at the sites, although the large quantity of debris and used 

cores recovered in association with the scrapers suggests these tools were 

maintained at the site and made of large flakes or smaller nodules obtained from 

local sources (except for obsidian). 

While revealing interesting trends, shortcomings with the design of the study 

were identified, most particularly within the selection of attributes from which 
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scraper types were obtained. Not captured within this study was scraper 

dimensions. Based on evidence gathered through identifying flake vs core, along 

with my own observations, I believe that more precise scraper types would be 

better identified by a detailed morphological analysis, focussing specifically on 

thickness. The use-wear portion of the study did record scraper length, width, and 

thickness. Through this, it was observed that larger flakes and cores had no hafting 

wear suggesting them to not have been hafted, while some of the smaller/thinner 

flakes scrapers did. Hafting is considered an important constraint when 

understanding lithic forms (Kamminga 1982; Rots and Williamson 2003). It is 

possible that the difference in the size and use of core vs flake blanks was dictated 

by whether or not they were used in a haft. This is a further indication that through 

time, two scrapers were being used: hafted and non-hafted scrapers. 

Once stone scrapers were classified at Ona Adi and Mezber, the 

interpretation of their use in hide processing was tested. Based on low-power use-

wear analysis of a representative sample of scrapers, the majority of chert and 

siltstone scrapers were found to have worked a material similar in hardness to that 

of hide, with repetitive retouch employed by the tool user. This was indicated by 

the type and distribution of micro-scars identified on the used edge accompanied 

by the characteristic mat polish. Possible fatty tissue and blood residue was also 

noted, although further analysis by a trained residue specialist is needed for 

confirmation. Basalt scrapers reflected different wear patterns than that of chert 

and indicate their use on much harder materials such as hard wood, bone or antler 

possibly to create other tools such as digging implements or to create hafts. While 

most of the chert scrapers were identified as having been used to process a 

material similar in hardness to hide, a few did indicate possible use in processing 

a slightly harder material which may have been wood.  

While other researchers have proposed the scrapers to have been used in 

the processing of ivory (Phillipson 2009a; 2000b), I do not believe ivory was 

processed at Ona Adi or Mezber. This interpretation is based on the absence of 
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ivory artefacts at both sites and on what is known through the historical record on 

ivory exportation (Anfray 1981; Cosmas 525 [McCrindle et al. 1989]; Phillipson 

2000; Phillipson 2012). Other than one possible box found at the D-Site in Aksum 

(Phillipson 2000: 344), extensive evidence for the processing of ivory from tusk 

form has yet to be uncovered in Eastern or Western Tigrai. In addition to the box, 

other remains include ivory fragments in the tomb at the K-site in Aksum and other  

Middle Aksumite period sites in the Aksum region (Phillipson 2000a: 225-256; 344-

345), and one large piece of elephant tusk recovered at the port of Adulis (Anfray 

1981). Early writings including Cosmas Indicopleusts’ “The Christian Topography” 

(534-554AD) and “The Periplus Maris Erythraei” mention only unworked elephant 

tusks (i.e. ivory) and elephants being exported from Ethiopia along Red Sea trade 

routes (Casson 1989: 53; McCrindle et al. 1897: 57, 372). Other goods mentioned, 

including myrrh and salt, were also exported as raw material. In terms of exports, 

it was mainly manufactured products such as Roman glass vessels and carnelian 

beads that were traded to Ethiopia. Middle Egyptian texts referring to the land of 

Punt also mention elephant tusks coming from the Horn of Africa, not processed 

ivory (Lichtheim 197: 214). Based on this, it is unlikely that ivory was worked by 

the scrapers during the Pre-Aksumite or Aksumite periods at Mezber and Ona Adi. 

In addition, the scraper and ivory finds in the Aksum area do not appear to be 

found in association with one another.  Many of the scrapers in question not only 

come from different deposits but also from some mixed deposits at the D-Site 

(2000a: 345). As such it seems a leap in interpretation to deduce that scrapers 

coming from Aksumite deposits in one area were used to process ivory in other 

areas. 

At Mezber and Ona Adi, hafting wear was also identified on many of the 

scrapers used to process hide-like material. Most of these were thinner flake-

based and tabular core scrapers. In contrast, nodular core scrapers and larger, 

thicker flake scrapers contained no identifiable hafting wear, once again reflecting 

a possible difference in scraper type based on prehension (hafted vs. hand held). 
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While it is difficult to be conclusive on this difference between hafted and non-

hafted scraper tools, some speculations can be offered. With many manufacturing 

activities, such as hide, there are several steps in the production process. Wolayta 

hideworkers, for example, process a single hide in 5-6 steps, each involving a 

different suite of tools. Along with this, hide is a material that can be made into 

many products, such as bedding, clothes, and parchment. The further production 

of these products potentially involves the use of additional tools to complete 

different sets of actions. It is possible that hafted scrapers were used for the initial 

scraping of the hide, removing fatty tissue, and non-hafted scrapers for further 

processing into more specific hide products. Hafting offers an important 

mechanical component to initial hide scraping activities (Kinnminga 1982; rule and 

Eavns 1985; Brink 1978:95-96). The use of a haft increases the leverage or “load 

application” of a tool because it extends the length of direct line for the transmission 

from the arm and handle through the handle and along the axis of a tool (Rule and 

Evans 1985: 214). This allows for heavier and more precise energy to be extended 

into each motion and the completion of finer more controlled work, especially in 

scraping fresh/wet hide where the worker is constantly exposed to grease, blood 

and other tissues which pose a problem in gripping the tool (Kimminga 1982). 

Hand held tools might be more effective when applying direct pressure onto a flat 

surface creating more control in amount of force and direct motion for detailed 

scraping work1. 

It is difficult to directly compare scraper types on a regional scale in northern 

Tigrai because of differences between classification schemas used in this 

1 When experimenting with scraping smaller hides and when scraping along the 
edges of the larger hide, it was found that holding the scraper head provided 
easier movement and control, avoiding possible ripping/tearing when being 
scraped. Among the Wolayta hideworkers, a hand held iron axe head was used 
for working along the edges of the hide. This was done to avoid possible 
tearing of the hide and for more general work which the hafted scraper was 
unable to accomplish effectively. 
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dissertation and previous studies, although some inferences can be made. Two 

scraper types were identified at Mezber and Ona Adi for both the Pre-Aksumite 

and Aksumite periods. The difference between them appears to lie more on the 

blank type and thickness of the scraper (although the latter has yet to be tested) 

hinting at a relationship to the use of hafting. Changes in the percentages of these 

scraper types do occur by phase at Mezber, and this will be addressed below. 

Different interpretations of these two scrapers types have been offered in other 

research (L. Phillipson 2000a; 2009; Puglisi 1946). Puglisi (1946) first identified 

scraper forms based on the shape and steepness of scraper edges, resulting in 

the identification of the gudit scraper type. Phillipson expanded upon this, defining 

the gudit scraper further and by identifying another scraper type termed steep 

convex scrapers (2000a. 2000b. 2009). According to Phillipson, gudit scrapers are 

made on a “stout flake with a plan that is fan shaped, wider at the distal than the 

proximal and with an asymmetrically convex curve to the working edge and often 

contain a slight spur at one end of the distal edge, most often the left side” 

(Phillipson 2000b:437). The steep convex edges of gudit scrapers are explained 

as being the result of continued use and re-sharpening until the tool is discarded 

no longer effective. She further notes that the smaller gudit scrapers often have 

concave edges revealing the intensive use and re-sharpining of the tool (Phillipson 

2000b: 438). What differentiates the gudit scraper from other types is the apparent 

uniformity of the fan shaped edge (Phillipson 2009). While this uniformity might 

exist, no statistical study on artifacts from secure stratified deposits has been 

undertaken to test this idea and thus the observed uniformity has not been 

confirmed through morphological studies. Steep convex scrapers seem to be 

defined based on being made on either a core or flake with re-touching on either 

the side or end in a convex/circular shape: “steep edged, semi-circular convex 

scrapers made on thick flakes or tabular chunks” (Phillipson 2000b: 443). Once 

again, no systematic study has been attempted to identify attribute relationships of 

gudit and steep convex scrapers to test the assumption of the existence of the two 

scraper types. Also, it seems that some of the defining features of gudit and steep 
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convex scrapers overlap, making the identification of the two types rather difficult. 

Thus, while the gudit and steep convex scrapers may represent separate scraper 

types, the current method of classification should be re-examined. 

Functional interpretations of Pre-Aksumite and Aksumite scrapers varies 

drastically from those presented in this study to previous investigations by 

Phillipson (Phillipson 2000a; 2000b; 2009; 2012; 2013a; 2013b) who argues that 

the two scraper types can be further differentiated by variations in their use. Similar 

to this dissertation, Phillipson has suggested that steep convex scrapers found in 

Aksumite and some Pre-Aksumite sites were used to process hide in a similar 

manner to that observed among modern southern Ethiopia hide-workers 

(Phillipson 2000b: 438-439). However, she concludes that Aksumite gudit scrapers 

were not used to process hide, but ivory and/or wood, which are much harder 

materials (2000b; 2009). Other scrapers, found as surface finds around Aksum, 

are interpreted to have been used as burnishers in the production of ceramics 

(Phillipson 2013b; 2009). 

 In contrast to Phillipson’s multi-functional interpretation of Pre-Aksumite 

and Aksumite scrapers (Phillipson 2009) this study supports a more uniform use 

of scrapers as hide processing tools differentiated into two types based on hafting 

preference. Reasons for these varying interpretations of scraper use may be 

related to regional differences in activities, however, this may be unlikely given 

methodological and sample limitations in previous studies. Many of Phillipson’s 

scrapers were surface finds from unsecure contexts. Standard use-wear 

procedures emphasise the importance of secure contexts and high levels of 

uncertainty when analysing surface finds (Holley 1981; Keeley 1980: 84-85; Keller 

1979; Knudson 1979; Mallouf 1982; Odell 1985; Tringham et al. 1974). An example 

is the obsidian scraper that was identified as a pot burnisher based on the 

presence of scratches on the surface of the tool along with corresponding polish 

(2013b). Obsidian, a very brittle and glassy material, is highly susceptible to 

scratching and polish wear when exposed to the elements as is often the case with 
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surface finds. This could result in post-depositional wear being mistaken for 

ancient use-wear. 

Complicating matters further, some of the use-wear methods employed by 

Phillipson (2009a; 2009b; 2013) are unorthodox or not fully described. While she 

does examine wear patterns along the surface and edge of tools using what seems 

to be a low-power method (10-88X magnification), she also examines marks left 

behind on possible worked materials and compares them to experimentally 

generated wear patterns. This practice is not encouraged in formal use-wear for 

several reasons. First, interpretations gained through low-power use-wear analysis 

are based not on identifying exact worked material, but instead a range of possible 

materials defined through a hardness scale (Keeley 1980; Odell 1979; 1981; 1985; 

Rots 2010). Even high-power analysis is limited in the ability to identify exact 

material type, often providing a range of possibilities based on residue 

identification (Hurcombe 1988; Keeley 1974; Rots 2010; Rots et al. 2003; 2005). 

Second, wear marks on worked material can often be misleading because many 

different types of tools and use/depositional processes can leave similar marks 

(Bradley 1975; Brink 1978; Carrell 1992). Lastly, by studying marks on worked 

material, assumptions are already being made as to the type of materials worked 

thus introducing potential biases in the interpretation (Semenov 1970; Tringham 

1974). 

In addition, it is unclear as to what type of use-wear analysis Phillipson has 

employed, whether it is low-power or high-power analysis. As part of standard 

reporting procedures (Hayden and Kamminga 1979; Odell 1979; Rots et al. 2005; 

Tringham 1974), analysts must identify the type of microscope used in identifying 

wear patterns. Lower power analysis (10-80X magnification) can only identify 

worked motion and general worked material type (Odell 1981; 1988), while higher 

power analysis (80-200X magnification) can reveal more detailed information such 

as specific types of polish, striations, and residues (Banks and Kay 2003; Rots 

2010) which can point  to more specific worked material. Nowhere does Phillipson 
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report on the type of microscope or methods employed in her analysis of the stone 

tools (2000b; 2009; 2012; 2013a).  

There also exists some ambiguity in Phillipson’s (2000a: 53-55) definition 

of gudit scrapers which pre-supposes their use in hide production rather than of 

harder materials such as ivory. Most particular is the presence of spurs on many 

of the scrapers which in fact may be indicative of hide-working (cf. Weedman 2002) 

relating to re-sharpening activities which would depend on the strength and skill of 

the worker and the hardness of the hide. The presence of spurs has been noted 

on many scraper tools, all interpreted as having been used to process hide, from 

sites across the world (Bamforth 1986; Brink 1978: 94-113; Hayden 1977; 1986; 

1990; Keeley 1980; Moss 1983; Rosenfeld 1971; Siegal 1984; Vaughn 1985). As 

such the spurs support the idea of gudit scrapers being used to process hide rather 

than other harder materials such as ivory. Also, the convex fan shape of gudit 

scrapers is similar to that observed among southern modern hideworkers, 

including the Wolayta people. This shape occurs mostly through use and 

resharpining during use and is reflected in many scarpers (Brandt and Weedmen 

1997; Gallagher 1974; 1977; Weedman 2002; 2006). No 

ethnographic/ethnoarchaeological studies have found the use of such scrapers in 

the processing of ivory, further weakening this interpretation. As such, gudit 

scrapers might instead represent a continued use in stone scrapers for the 

processing of hide well into Aksumite and post-Aksumite periods. A 

methodologically sound use-wear analysis of gudit scrapers could more effectively 

address this issue. 

In a study of parchment manufacturing at the site of Seglamen occuped 

during the 1st century BCE, Phillipson (2013) claims to be able to distinguish 

between scrapers employed in parchment production (made from hides) from 

those used solely in the processing of hide from non-parchment related goods. 

While the scrapers recovered from Mezber and Ona Adi also suggest possible 

differences in scraper types related to the types of hide goods being produced, it 
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needs to be stressed that use-wear cannot distinguish between manufacturing one 

type of hide product from another solely on the basis of wear patterns because the 

hardness of the worked material will be similar. Other tools related to the 

processing of parchment might be found in association with the scrapers, hinting 

at their possible use, but distinguishing wear patterns between the processing of 

different goods made of hide though use-wear analysis is not possible at this time. 

 Pre-Aksumite and Aksumite scrapers, as reflected in excavated lithic 

assemblages from Mezber and Ona Adi, seem to represent hideworking tools 

based on their morphological form and use. Other such tools have been found 

throughout the region and while the interpretation of their use varies, such 

differences maybe a result of misinterpretation relating to questionable use-wear 

procedures.  

8.1.2. The spatial distribution of hideworking activities 

A second objective of this dissertation was to identify activity areas related 

to the processing of hide at Mezber and Ona Adi. This was accomplished by 

identifying differences in scraper density in each excavated field across the sites. 

In the ethnographic study of the Wolayta hideworkers, along with other studies of 

modern Ethiopian hideworkers (Brandt and Weedman 1997; Gallagher 1977; 

Weedman 2002), scraper tools and associated waste are discarded at or near the 

site of production. This results in a higher than expected frequency of used 

scrapers and lithic debitage in specific sections of the working area. The idea is 

that if hideworking is being conducted only by certain individuals, and not by all 

community members, when comparing quantities of stone tool types across an 

archaeological site, scrapers and related debitage should be found in higher than 

expected frequencies in some areas and lower in others, when compared to the 

occurrences of other tools and material types. Such a distributional pattern was 

identified at Mezber where scrapers were found in significantly higher than 

expected frequencies in Field E and less than expected numbers in other fields. 
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Due to the low frequency of lithics found at Ona Adi, and the relatively small area 

sampled at the site to date, establishing workshop areas was not possible. What 

was apparent at Ona Adi was that scrapers were found more often in excavated 

fields located away from the center of the site and never in association with elite 

architecture (i.e. in Fields C, D, and E2). This pattern will be more fully explored in 

future excavations planned for Ona Adi. 

At Mezber, Field E revealed substantial quantities (n=1,000+) of chert and 

siltstone scrapers of both types (core and flake scrapers) apparently in association 

with a single house structure. Most were found southeast of a house in significantly 

higher frequencies and densities than all other areas of the site (Figure 8.1). 

 

Figure 8.1: Mezber scraper raw material count by field 

Lithic debris was also found in higher than expected frequencies in Field E 

compared to all other fields. According to the Wolayta and other hideworking 

studies (Clark and Kurashona 1981:308; Gallagher 1977: 411), scraper use 

produces large amounts of lithic debris through continuous re-sharpening in order 

to keep edges effective during use. Some debris created from this re-sharpening 

activity has specific attributes related to scraper re-sharpening events. These 

flakes, identified as scraper trimming flakes in this study and uniface retouched 
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flakes in others (Shott 1995: 56), are generally small with “correspondingly small, 

flat platforms” which may reflect a desire to minimize “attrition” during re-

sharpening episodes while a tool is in use (Newcomer and Karlin 1987: 34; Shott 

1995: 63-64). Such flakes were noted and seem to be very prominent2 at Mezber 

and Ona Adi, but have not yet been systematically studied. The presence of this 

debris and the overall increase in all lithic debris in Field E alongside scrapers 

could reflect high intensity use of scrapers for hide processing in one specific part 

of Mezber, that of Field E. 

The large concentrations of both scrapers and debris points to Field E 

having been a hideworking area at Mezber. When evaluating modern hideworkers, 

these artisans often live and work at the edge of villages (Brandt and Weedman 

1997; Gallagher 1977; 1974; Weedman 2002), depositing used scrapers and 

waste either in a pit in the back garden or into bushes/fields near houses. Field E 

at Mezber is located at what appears to be the edge of the site and revealed two 

superimposed single house structures (Figure 8.2) with accompanying trash 

midden (Loci 17, 19, 25, 26, and 27) from which the majority of the used scrapers 

and debris was recovered. If this area were a general trash dump for site 

inhabitants, one would expect high frequencies of all other artifact types, however 

this is not the case. Moreover, when comparing ceramic densities across the site, 

Field E Loci 17, 19, 25, 26 and 27 had similar or less than all other fields. This 

further indicates Field E to be a different type of trash dump, possibly not used by 

all community members through time. 

 

2 The number of these flakes has not yet been established but based on 
observation they seem to number in the 1,000s in E1 Locus 26. 
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Figure 8.2: Mezber E1 upper and lower architecture. Red circle showing 
location of Locus 26 where scrapers were found in high 
concentrations. Map my Lynn Welton 

High concentrations of scrapers suggesting the existence of activity areas 

have been observed at other Pre-Aksumite and Aksumite sites in Tigrai. These 

sites include the Gudit Stela Field, Seglamen, and the D and K sites in Aksum. All 

these sites had high concentrations gudit and/or end steep scrapers located in 

concentrations and have been interpreted as hide processing or other special 

workshop areas (Phillipson 2000: 441-443; Phillipson 2009; Phillipson 2012; 

Puglisi 1946). While the use of these scrapers are interpreted differently from those 

found at Mezber, their form and associated finds seem to indicate these 

concentrations to be hide processing areas similar to that of Field E at Mezber (cf. 

Phillipson 2009). Many of these finds in the Aksum area include steep end and 

side convex scrapers similar in form to those from Mezber. Some are explained as 

having a high ridged back and made on a core or a thick flake. Based on one study, 

wear patterns on these scrapers have been interpreted as occurring during the 
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scraping of hide (L. Phillipson 2000:443), although the inclusion of specimens from 

excavated sites would strengthen this interpretation.  

Based on the results from the lithic studies at Mezber, Field E seems to 

represent a hideworking area, at one or more times during its occupancy. Past 

research into scrapers from other areas of Tigrai further support this interpretation 

as do ethnoarchaeological studies completed on modern Ethiopian hideworkers 

who reveal a similar pattern in the use and deposition of stone scraper artifacts. 

To further support this interpretation, understanding the temporal relationships of 

the scraper concentrations to the suggested workshop areas is needed to 

strengthen the argument for  activity areas and to track changes in their distribution 

through time. 

8.1.3. Changes in hideworking activities through time 

In order to interpret changes in high-working activities through time, 

scrapers from all occupational phases were compared across the sites and 

between each field at both Ona Adi and Mezber. Comparing frequencies across 

Mezber revealed that scrapers, while present in all phases, increase drastically at 

the end of the Early and in Middle Pre-Aksumite phases (600-400BCE) (Figure 

8.3). The Early Phase at Mezber shows much more diversity in lithic types, with all 

types including scrapers, found fairly evenly distributed across the site. The end of 

the Early and Middle Pre-Aksumite phase deposits indicate drastic changes in the 

lithic frequency and diversity across the site, particularly in scrapers. Scrapers 

increase greatly in this phase and are concentrated in Field E, while other lithic 

forms continue to be found fairly evenly across the site. The Late Pre-Aksumite 

phase sees a continued decline in many lithic types. Scrapers continue in use, 

although their location moves from Field E to Field D and they decrease slightly in 

density (Figure 8.3). 
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Figure 8.3: Comparison of all excavated fields by lithic tool type and ceramic 
phase 

A closer examination of the depositional contexts in the southeast corner of 

Field E1 (Figure 8.4) reveals higher concentrations of scrapers which may indicate 

greater intensity of scraper use taking place toward the end of the Early Phase and 

reaching a peak during  the Middle Phase. Dates of these loci were established 

using associated ceramics and architecture as well as radiocarbon dates. AMS 

(Accelerator Mass Spectroscopy) radiocarbon dates were obtained from charcoal 

excavated from Loci 25 and 27 (Table 8.1). Locus 27 was dated to the end of the 

Early Phase, based on an AMS date on charcoal, which was confirmed by the 

association of Early Phase architecture and ceramics. Loci 17 and 25 represented 

one deposit, but the AMS date obtained on charcoal from Locus 25 (Table 8.1) 

was considered to be anomalous because while the date placed the deposit in the 

Early Phase the associated ceramics and architecture indicated a Middle Phase 

date. Finally Loci 19 and 26 are stratigraphically the same deposit that continue 

into Loci 17 and 25. The ceramic styles and architectural remains found in Loci 19 
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and 26 place the deposits clearly within the Middle Phase, and together with the 

evidence from Loci 17 and 25, reveal a drastic increase in scraper presence at the 

start of the Middle Phase at Mezber.  

 

 

Figure 8.4: Concentrations of scrapers in Field E1 loci at Mezber 

 

Table 8.1: AMS dates of Mezber Field E loci associated with hideworking 

 
Sample 

 
Context 

 
ID 

 
Convent 

  OxCal 4.2, 
 95.4%prob 

 
Ceramic Phaseing 

 
Comment 

 RC Age bp Cal BCE  

Bieta-378048 E1.L27.P
36 #2785 

charcoal 2540±30 
 

799-547 
 

Early 
 

Fill associated w/t lower 
architecture 

 
Bieta 378047 

 
E1.L25.P
29 #2734 

 

charcoal 
 

2650±30 
 

895-791 
 

Middle 
 

stratigraphy & ceramics are 
clearly Middle Phase, probably 
early Middle 

 

. 

Returning to the AMS determinations obtained on charcoal samples from 

Field E1 loci, the AMS dates of Locus 27 and 25 appear to be inverted, however 

they do have a small degree of overlap. We have interpreted this anomaly as 

potentially the result of secondary deposition of earlier material during the 

construction of the E1 upper architecture (D’Andrea et al. in prep). Although the 
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dating is not as precise as we would like, we interpret these data to indicate that a 

significant change in scraper use occurred near the end of the Early and into the 

Middle Phase (Table 8.1). Locus 25 in particular revealed a significant increase in 

scraper tools when compared to other Field E loci and other excavated fields at 

Mezber. This change is interpreted to reflect the development of specialised craft 

production characterizing the Middle Phase. 

Scraper use in hide-working continues through the PA-A Transition and 

Aksumite period at Ona Adi. All scraper forms are present and continue to be 

primarily made out of a local chert. Ona Adi scrapers were found in higher 

frequencies and densities in Late Pre-Aksumite and the PA-A Transition deposits 

in Fields C and D, greater than any other part of the site. They are present in 

domestic deposits in all fields except Field A, where a building with elite structural 

elements was uncovered, and in Field E1, identified as an animal bone midden 

with an Aksumite period individual burial.  

Based on these results, it appears that hideworking activities increase in 

intensity during the Middle Pre-Aksumite phase at Mezber, focusing on one or 

more households located at the edge of the site suggesting this area to have been 

a hide processing workshop area. Through time, scrapers continue in use, out 

living most other lithic tool forms, as witnessed at Ona Adi. By the late Pre-

Aksumite period, some lithic tools may have started to be replaced by metal tools, 

which increase in presence by the end of the Pre-Aksumite period (D. Phillipson 

2000; 2009), and it is important to consider the possible impacts of metal 

technology. 

By the end of the Pre-Aksumite and Early Aksumite periods in the Horn of 

Africa, metal starts to become more prevalent (Anfray 1984; Phillipson 2000; 2013; 

Phillipson 20012; Curtis 2004, 2008) and while this in other regions is often 

accompanied by a decline in lithic use, there is a continued high presence of stone 

scrapers at many sites in Tigrai.  This trend was observed at not only at Ona Adi, 
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but at other sites including the Proto-Aksumite site of Beita Giyorgis and Aksumite 

sites in and around Aksum (Fattovich 2001; Fattovich and Phillipson 1989; 

Phillipson 2000; Puglisi 1946). At these sites, scrapers are one of the few stone 

tools that seem to continue in use and are found concentrated in certain parts of 

the sites indicating possible work shop areas (Phillipson 2000; 2012). This 

continued use of scrapers within a workshop environment suggests that artisans 

specializing in hide processing were continuing to practice their craft from the Pre-

Aksumite period well through the Aksumite periods and into modern times. 

Reasons for the continued use in stone tools even with the increasing availability 

of metal is an important aspect of this continued tradition of hideworking specialists 

which will be explored below. 

8.2. Hideworking and craft specialization 

The results of the scraper analysis completed on lithic assemblages from 

Mezber and Ona Adi, informed by the experimental and ethnoarchaeological 

studies, indicate that: 1) the majority of the chert and siltstone scrapers were 

indeed used to process hide; 2) there are concentrations of scrapers in specific 

areas of Mezber and Ona Adi (although less clearly defined) suggesting workshop 

areas; and 3) changes in scraper form and quantities indicate changes in the use 

intensity of the scrapers in hideworking activities through time. Taken as a whole, 

this evidence suggests that hideworking in Ethiopia has a 3000 year old tradition 

extending from at least the end of the Early Pre-Aksumite phase to modern times. 

I will explore how this tradition relates to craft specialization in order to evaluate 

the development of social complexity during the Pre-Aksumite period. 

8.2.1. Craft specialization in the Pre-Aksumite Period 

To study the development of social complexity/inequality, this dissertation 

focused on exploring the development of one craft specialization, hideworking, in 
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an attempt to understand production forces underlying social differences in one 

segment of Pre-Aksumite society. This was accomplished by identifying 

hideworking activity areas, drawing on evidence provided through experiments, 

ethnoarchaeological accounts, and archaeological study at Mezber and Ona Adi. 

Mezber in particular played an important role, allowing for the exploration of a 

village site with deep and mostly continuous deposits over a 1500 year period from 

the Initial though Late Pre-Aksumite phases, providing a good understanding of 

site use, including the identification of an hide workshop area. Although the 

identification of workshops was less clear at Ona Adi, identifying scraper 

hideworking tools further allowed for the tracking of this technology from the Pre-

Aksumite through the Aksumite periods. Following the location and use of the 

scraper tool types through these phases provided a means by which to identify 

changes in the use intensity of scrapers which may reflect changes in social 

relations and roles of community members and artisans. 

The most significant change identified at Mezber in relation to lithic 

technology took place between the Early and Middle Pre-Aksumite Phases. In the 

earliest occupation of the site, assigned to the Initial and the first part of the Early 

Phase (Loci 31, 32, 33, 34), scrapers were part of the lithic tool kit which also 

included an array of tool types found fairly evenly distributed across the site. This 

suggests that hides were being processed by all community members in their 

households probably for self-consumption. The community may have been less 

segregated and more communal, meaning that all members were participating in 

most parts of the production, exchange, distribution, and consumption of goods 

(Marx 857-8/1973:472; Lefort 1978/1986: 143; Patterson 2009:95). Soon after, 

differences in wealth and social status may have instigated changes in the 

economic structure where craft specialists would have formed to support the 

increasing demands for hides within this new system. This social transformattion 

may be indicated by the presence of a unique architectural style of a large structure 

not found in other deposits (Figure 2:14). This structure, which is surrounded by 
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smaller buildings, suggests a different type of social organization than what is 

found in Late Phase (Figure 2:13). The ceramics associated with this Early Phase 

building were entirely domestic in nature, suggesting a large household occupied 

by individuals of wealth or status (D’Andrea et al. in prep). The inhabitants of this 

structure may have represented individuals who gained wealth through their 

control over local goods/services, which may have included salt (Apaak 2008; 

Woldekiros 2011), agriculture, incense or hides. Early Phase loci containing large 

numbers of scrapers include Loci 27, 28 and 30, which date to the end of the Early 

Phase (700-600 BCE). Here, scrapers used in hideworking activities were 

uncovered in large numbers (+700) and continue to increase in numbers during 

the following Middle Pre-Aksumite Phase (Loci 17, 19, 25 and 26), indicating the 

continuation of intensive hideworking activities in Field E.  

By the Middle Phase, scraper concentration reaches a maximum in Field E, 

which suggests an increase in hideworking activities through time. The upper 

architecture of Field E resembles the lower building in scale (Figure 8.2) 

suggesting that this represented a hide-working locale for some time. The separate 

location of the building in Field E from other excavated buildings (Figure 8.14) may 

represent a continued physical barrier between hideworkers and other site 

inhabitants. At this time, hideworking seems to have been well established as a 

craft production, possibly as a direct or indirect response to an economic 

opportunity for Mezber inhabitants and other population centres in the region to 

participate in the Red Sea trading networks that developed during the 1st 

millennium BCE (D’Andrea, Schmidt, and Curtis 2008; D’Andrea et al. 2008). The 

two scraper types found in Field E may indicate the further processing of the hides 

into specific products which has been suggested for other Pre-Aksumite sites in 

the region (Phillipson 2013a).  

The separation of workshops specializing in the production of specific goods 

such as hides, could indicate a change in the concept of public vs private where, 

less emphasis was placed on group and more on individual interests. Individuals 
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may have participated in activities different from other community members with 

the purpose of asserting power/social standing (Diamond 1951; Krader 1976; 

Patterson 2009). In addition to hides, social inequality could have arisen out of 

trading of salt (Apaak 2008; Woldekiros 2011), incense, agricultural surplus 

(Beldados and D’Andrea in prep; Woldekiros 2014), and ivory tusks (Phillipson 

2000; Phillipson 2013a). In this manner, emerging elites gained control over 

production forces driving certain economic interests within the society. In this mode 

of production, only a select few controlled the knowledge and tools to produce and 

sell a specific product. Expanding trade networks during the first millennium BCE 

would have opened new opportunities for individuals in village communities 

located along the trade routes from the Red Sea to central Africa to exploit local 

traditions, such as hide processing, to increase personal wealth and thus control 

within their own communities by establishing their specializing within this growing 

economy. 

The formation of artisan groups for the mass production of hide goods for 

external trade is further supported by the presence of stamp seals (Figure 2.15) 

found in several Mezber contexts. It seems that the Middle Phase also witnessed 

an increase in the presence of exotic/foreign goods such as carnelian beads 

(Figure 8.5) (D’Andrea et al. in prep). The presence of such seals and beads may 

signal trade between communities, or possibly on a larger scale. Stamp seals are 

associated with trade throughout the Classical world (Boardman 1998; Lapp 1989) 

and act as a means by which to track the exchange of items and acknowledge 

payment for goods/services rendered (Degli Esposti 2014; Webb 2012). Such 

seals are commonly found in Aksumite deposits (Phillipson 2000a; 2000b) and 

relate to the exchange of goods in both local and external trade. The presence of 

stamps in Middle Pre-Aksumite Phase deposits at Mezber along with evidence of 

hideworking craft production and a virtual absence of Sabaean cultural materials 

suggests an increase in trade relations in part focused on the production and 

trading of hides. This means that this historically established local tradition, with its 
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origins in the Initial Pre-Aksumite Phase at Mezber, may have played a key role in 

the development of social complexity. This brings into question the extent of direct 

Sabaean power/control over socio-economic forces in Eastern Tigrai and the origin 

of Pre-Aksumite polities. What seems to have occurred instead of the classic 

interpretation of Sabaean merchants colonizing the region (Bent 1893; Glaser 

1895; Conti Rossini 1928; Sergew Hable Selassie 1972; Ullendorff 1973; Ricci 

1984) is that when Sabaeans arrived the area was occupied by agricultural 

societies that had already experienced the development of social inequality 

through wealth generated by trade in indigenous products. These individuals might 

have gained further control over the forces of production (i.e., tools and 

relationships of production) of, for example salt, incense and hides, to take 

advantage of the developing comercial relationships with Sabaean visitors who in 

turn did not leave a significant cultural footprint, beyond a few centres such as 

Yeha, Seglamen and Meqaber Ga’ewa (Curtis 2004; D’Andrea et al. 2008).  

 

Figure 8.5: Middle Phase carnelian bead, Mezber Field A2, Locus 42, Pail 
84 #2662. Scale = mm. 

8.2.2. Transition and craft specialization 

The continued use of the stone scrapers for the processing of hide, and thus 

the continued practise of hideworking as a craft production, is reflected at the site 

of Ona Adi. Ona Adi produced stone scrapers of Late Pre-Aksumite through to 

Aksumite age, similar to those identified at Mezber. Of particular interest is the 

increased presence of stone scrapers in the PA-A Transition in Fields C and D. 

The PA-A Transition seems to reflect new changes in the socioeconomic systems 
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of Eastern Tigrai.  New artefacts of this period include novel ceramic traditions and 

an increase in occurrence of iron tools. Unlike the Proto-Aksumite phase identified 

at Beita Giyorgis  near Aksum (Phillipson 2000), the ceramic tradition of Ona Adi 

indicates that external influences from Aksum were minimal and that power may 

have been centred locally (Habtamu Taddesse, personal communication). 

Scrapers increase in density in some areas of Ona Adi during the PA-A Transition, 

indicating possible further increase in hideworking activities at this site from the 

Late Pre-Aksumite, although excavations of larger portions of the site are needed 

to more clearly delineate activity areas. 

Similar scrapers from Pre-Aksumite deposits at Mezber and Ona Adi 

indicate the continuation of the use of stone scraper tradition in processing hide, 

even with the increased availability of metal tools. Metal tools have been found at 

both sites, made from copper alloy at Mezber and iron at Ona Adi. Metal objects 

include both ornaments (Figure 8.6) and small tools (Figure 8.7, 8.8).  

 

Figure 8.6: Copper-alloy earring from Mezber. [MBR.A1.29.64.623] 
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Figure 8.7: Copper alloy tweezers from Mezber. [MBR11.C1.35.70.3137] 

 

Figure 8.8: Iron implement from Ona Adi, [OA13.C1.2.8#148]. 

There has been some discussion as to the origins of metal use in Ethiopia. 

Most researchers believe that copper alloy tools were first imported to the northern 

Horn of Africa during the Pre-Aksumite period while iron is in evidence in the Middle 

Aksumite period (Finneran 2007: 139; Phillipson 2000: 86-116). Smelting evidence 

has not yet come to light in Ethiopia, which suggests that iron continued as an 

import rather than being internally produced (Zazzaro 2006; Phillipson 2000b). 

During the Middle Aksumite period iron ornamental objects and knives are found 

as possible grave goods (Phillipson 2000b; Munro-Hay 1989a).  

While stone tools remain in use throughout the PA-A Transition, their 

density and diversity decrease through time at both Mezber and Ona Adi. The one 
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exception to this pattern is the scrapers which continue and remain 

morphologically similar to those of earlier periods. Reasons for the continuous use 

of stone scrapers, even with the introduction and increased use of metals, may 

reflect their value in the craft production of hide. As witnessed among modern 

hideworking artisans in Wolayta, stone scrapers are an important part of the 

hideworking toolkit. While metal knives are used for an array of everyday activities 

and are incorporated in some aspects of hideworking, the stone/glass scraper is 

the tool that the artisans rely upon to process hide, turning it into a valuable 

product. When asked why hideworkers do not use a metal knife or axe head to 

scrape hide, they stated that stone scrapers are what they have always used and 

they do not know how to employ metal tools to effectively scrape hides. No one 

except for the hideworkers uses stone tools today; it is a tool type and material that 

is solely used by hideworking artisans and is a significant aspect of this historical 

tradition. Hideworkers also do not employ the scrapers in another tasks. To do so 

would risk the potential breakage of the tools which in turn would affect their overall 

economic gain. A similar phenomena could have occurred during the PA-A 

Transition at Ona Adi where scrapers became the sole tool of hideworking artisans, 

helping to define them and their craft within society.  

8.2.3. The Aksumite period and craft production 

Scrapers continue in use as hideworking tools well into the Aksumite period 

at Ona Adi. The lower densities of all lithic tools at the site make it difficult to identify 

possible workshop areas, although this could simply be due to the location of the 

excavation units across the site. Larger, more spatially diverse excavations would 

indicate whether or not hideworking workshops continue into the Aksumite periods. 

The location of those scrapers recovered from Aksumite deposits do hint at the 

possible continued tradition of hideworking workshop areas. Scrapers tend to be 

found only in domestic contexts located near the edges of the site and away from 

identified elite structures (Fields C, D, and E2). These scrapers are mostly 
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manufactured from chert flakes rather than slab/nodular cores, revealing a slight 

difference in scraper blank type than those of the Pre-Aksumite period. This could 

be a related to a change in how the raw material is being acquired, method of tool 

production, or, most probably based on this study, changes in hafting 

style/technique.  

Based on evidence of hafting on flake scrapers from Mezber and Ona Adi, 

it seems that whether a scraper was made on a core or a flake relates to whether 

the tool was hafted. Uneven edge scaring and criss-crossing striations on the body 

of flake scrapers along with possible glue residues (Figure 8.9) found at both sites 

suggest these tools to have been hafted, while scrapers made on a core show no 

signs of hafting. If the core vs. flake scraper is based on hand held (core scrapers) 

vs. hafted scrapers (flake scrapers) as suggested by the use-wear study, then an 

increase in flake scrapers in Aksumite deposits at Ona Adi suggest an increase in 

hafted scrapers through time. This suggests that during the Aksumite period at 

Ona Adi, hides might have only undergone initial scraping and softening with no 

further processing into finished goods such as clothing, baby satchels, or 

parchment. Such a tradition is found among the Wolayta, Gamo, Konso and other 

southern hideworkers in Ethiopia. These artisans do the initial processing of the 

hide, scraping off the fat/tissues and drying and softening it. The hide is then sold 

at the market as a processed “raw” product (Figure 8.10) which is bought by other 

non-hideworking artisans who turn the hide into finished products (Brandt and 

Weedman 1997; Gallagher 1977; Weedman 2006). 



 

317 

 
Figure 8.9: Dorsal surface of scraper (OA.C1.8.26.442) from Ona Adi at 50X 

magnification. Red circle showing possible hafting 
residue/striations 

 

 
Figure 8.10: Processed hide being sold at market 

The presence of flake chert scrapers in non-elite Aksumite contexts have 

been identified at other sites in Tigrai (Phillipson 2000; 2009). As mentioned earlier 

the fan shaped flake-based gudit end scrapers have been found in large quantities 

at the K and D-sites, and the Gudit Stela Field near Aksum. The concentration of 

large numbers of these scrapers in specific areas of the sites has been interpreted 

by researchers as reflecting workshop areas dedicated to the processing of 
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specific goods for trade (Phillipson 2000; 2009; Puglisi 195). This evidence tied to 

that from Ona Adi suggests that more emphasis was being placed on flake stone 

scrapers through time, possibly in response to the hafting of scrapers. The 

uniformity of the gudit scrapers further suggests that these scrapers were 

becoming more standardized in form and production reflecting an increased 

dependence on this tool among many artisans in producing goods including those 

who specialize in processing hide (Brandt and Weedman 1997; Gallagher 1977; 

Weedman 2006).  

Reasons for the continued use and development of stone scrapers in 

processing hide in Aksumite times could be tied to concepts of perceived efficiency 

related to economic gain. While metal was becoming increasingly more available, 

it could have been an expensive tool and thus not available to all artisans or used 

only for special/specific reasons. This may explain why metal is used mostly in 

making ornamental objects at Ona Adi. Stone would have thus been seen as lesser 

expensive option because it was gathered from local sources which artisans 

obtained for themselves. The use of inexpensive but effective tools was observed 

among Wolayta hideworkers where if a material became too costly in time and 

money to procure and maintain, the hideworker will choose a less expensive 

version if available and if it fits into the pre-established overall toolkit for the 

processing of their craft. This is seen with the recent change among the Wolayta 

hideworkers’ use of glass for the scraper head, which is the result of increasing 

costs in time and money in obtaining obsidian. Responding to this increase in cost 

hideworkers are beginning to use less expensive glass options which have recently 

become available. While glass is different from stone, its properties are similar to 

obsidian which is volcanic glass, making this substitution less of a risk. It is less of 

a risk because the substitution does not require the hideworkers to modify other 

aspects of the hideworking process in order to use it. The continued use of stone 

scrapers into modern times thus seems to be a factor of both tradition and 

economic security. 
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Over time, the use of stone may have come to form part of the hideworkers’ 

identity, further cementing its position as a tool of production. No other community 

members use stone tools, further strengthening its important association with 

hideworking. This can also be observed with regard to hafting styles among 

different hideworker families within a single cultural group (Weedman 2006). 

Among the Gamo, highland hideworkers use a different style of haft from that used 

by lowland hideworkers. The difference in haft styles signifies cultural identity of 

the Gamo hideworkers, differentiating family groups from one another and from 

other community members. 

Finally, the knowledge of how to make and use scraper technology, along 

with the act of production, may have been restricted to hideworking artisans during 

the Aksumite period, as it is among southern Ethiopian communities today. This 

restriction would have given hideworkers power or distinction over other artisans, 

creating uneven relationships within the community. The use of stone within their 

craft, a material little used by this time, would have acted as a means to further 

increase hideworkers’ control over the tools of production, because only they knew 

how to employ this material and make it into a useable tool.  Scrapers therefore 

can be considered an indicator of independent craft specialists who relied upon 

them not only to process hide, but also to allow them control over their tools of 

production.  

 

8.3. An Indigenous perspective to the development of 
social complexity in Eastern Tigrai 

Research into the development of social complexity in the Pre-Aksumite 

period has tended to focus upon external influences, emphasising the importance 

of foreign trade (Bent 1893: 134-151; Gerlach 2013; Glaser 1895; Conti Rossini 

1928: 99-101; Sergew Hable Selassie 1972: 26-34; Ullendorff 1973: 47; Ricci 

1984; Jap et al. 2011; Gerlach 2012). While external influences certainly played a 
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role in socio-economic changes, they are not likely to have been the sole driver of 

cultural development. An important part of these exchanges would have arisen 

from the exploitation of indigenous traditions already well established within the 

area. One such tradition seems to have been hideworking. Hide artisans have a 

long history in Ethiopia and can be found among modern people in the south, many 

of whom still employ stone scrapers similar in form to those observed in pre-

historic/historic context, suggesting this to be a very old tradition. 

The presence of hideworking craft specialists suggests the development of 

class differences where individuals were designated specific tasks, distinguishing 

them from the rest of the community. Identified both ethnographically and 

archaeologically as an independent craft speciality, hideworking seems to have 

developed as one means by which  Pre-Aksumite village communities interacted 

with the growing trade interests in the area. In this, traditional occupations, such 

as hide processing was transformed into organized labor production which, 

through time, may have become more controlled by specific individuals within the 

community. This indicates that the Pre-Aksumite populations in Eastern Tigrai 

were active agents in molding their culture, and participated in economic prospects 

available to them through expanding trade relations.  

This dissertation supports an indigenous interpretation for the development 

of social complexity in the Pre-Aksumite period in contrast to some other 

researchers working in Western and Eastern Tigrai (Michels 2005; Gerlach 2012; 

2013). According to these researchers, external factors had direct impacts on 

socio-economic developments taking place during the Pre-Aksumite period. Focus 

is placed on the external elements found in the material record, suggesting this to 

be the result of a small number of mercantile elites from southern Arabia 

establishing themselves at various locals to form a trade diaspora that monitored 

the flow of goods in and out of Africa (Michels 2005; Gerlach 2012; 2013). In 

addition, cultural links to the Sudanese Nile valley region have been argued 

through the occurrence of Pre-Aksumite black-topped pottery and other materials 
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(Figure 8.11). Some workers have presented indigenous Pre-Aksumite peoples as 

passive agents who were imposed upon by external forces, in particular Sabaean 

merchants who assert dominance in the area. However, the material evidence at 

many sites in Eastern Tigrai and Eritrea indicate that indigenous traditions also 

played an important role in socio-economic developments (Curtis 2009; Curtis and 

Schmidt 2008), including trade in salt (Apaak 2008; Woldekiros 2011). This 

evidence includes the absence of Sabaean influenced material culture at the 

Ancient Ona Sites in Eritrea (Curtis 2009; Curtis and Schmidt 2008) and the finding 

of distinct local ceramic styles at Mezber and Ona Adi, including the use of mica 

temper and a scraping/wiping technique (Manzo in prep).  

 
Figure 8.11: Late Pre-Aksumite black topped pottery sherds from Ona Adi (Left: 

OA15.D2.27.1188.6 & right OA15.D2.27.1188.28). 

 

The formattion of a class of workers specializing in the processing of hide, 

traditionally an indigenous tradition in Ethiopia which is not known elsewhere in the 

Red Sea region, further supports the indigenous origins of social complexity for the 

Horn of Africa. Building on other supporting evidence (D’Andrea et al. 2008; 

Harrower and D’Andrea 2014; D’Andrea et al. in prep.), the formattion of 

hideworking specialists indicates there to have been a greater reliance on 
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indigenous production during the Pre-Aksumite period along with adoption of new 

cultural elements patchily introduced into the area, including Sabaean temples and 

South Arabian script (Wolf and Nowotnick 2010). The knowledge and socio-

economic connections needed to make craft production possible on an 

economically viable level would have come internally from artisans already well-

versed in the craft and inner workings of the society. Merchants moving into the 

area would not have the knowledge or the social relationships necessary to 

instigate and support the formattion of craft producers. Instead, such power likely 

came from the communities themselves through the establishment of new social 

roles, and as suggested at Mezber, through the presence of an elite structure 

suggesting the presence of individuals with higher or elite status. 

At present, it is difficult to determine whether hide was being traded in local 

markets and/or exported for international trade. Greek and Egyptian sources 

(Casson 1989:53-55; Cosmas AD 525 [McCrindle et al. 1989: 57; 372-373]) 

indicate that salt, ivory, cattle and other raw goods were exported from Ethiopia 

during the Aksumite period, reflecting the importance of natural resources coming 

from Ethiopia. While these sources do not mention hide, this does not necessarily 

mean that it was not being exported. Authors tend to focus more on prestige goods 

including ivory and incense. Goat and cattle hide are traditionally non-prestige 

items among modern Ethiopians and instead are used to make domestic items. 

Prestige hides include cheetah and lion pelts which are hunted as a components 

of special rights of passage and power hunts (Aalen 2011; Altaye Alaro 1982). The 

prestige of these hides comes not solely from the type of animal, but from the act 

of hunting and as such, they represent hunting trophies often reflecting rites of 

passage for young men of elite families (Aalen 2011, personal communication 

2015). Hideworkers traditionally do not process these hides. Cow and goat hide 

would have been viewed as a domestic good and possibly not of interest to all 

traders. Regardless of whether hide was part of the local or international markets, 

the formattion of hide specialists suggests an increase dependence on indigenous 
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crafts, which would have been instigated internally and not by foreign entities 

(Personal communication with Wolayta Hideworkers 2015). 

While the development of hideworking as a craft production adds further 

support to indigenous origins of social complexity in the Pre-Aksumite period, it is 

limited in its ability to identify social inequality. Based on historical traditions 

(Donham 1986; Data Dea 2005; Lovis 2011) and archaeological evidence from 

around and near Aksum (D. Phillipson 2009; 2012), it seems that hideworking was 

practiced by independent specialists who may not have relied on a benefactor for 

financial support. Because of this, it is difficult to speak to the formation of elites 

controlling the distribution and trading of hides. Yet the presence of craft specialist 

in general does suggest changes in social identity and inequality occurring during 

the Pre-Aksumite period. The continuation of hide specialists into the Aksumite 

period, which was a known complex, stratified society, further suggests that 

hideworkers played an important role in the socio-economic development. Past 

lithic studies focusing on the continued use of stone scrapers through the Aksumite 

period have suggested the development of an artisan group that was of a lower 

status than other community members. In addition, these artisans were limited in 

their access to certain raw materials and were “forced” to utilize “poor quality stone 

for the making of their scraper tools (L. Phillipson 2009). While this mode of social 

inequality could have existed, it is difficult to base it on the use of “poor” quality 

chert. The use of the stone material, as previously suggested, could reflect the fact 

that this tool was being used by independent artisans who were looking to use the 

most inexpensive but effective tool. This argument lends further credit to the 

critique that stone tools at the Aksumite sites near Aksum were used to process 

ivory rather than hide because ivory, a prestige item, would probably have been 

made by attached specialists who tended to use tools that are more expensive 

than independent specialists (Clark 1995; McGuire 1993).  

A better reflection of social inequality might come from identifying the 

location of these activity areas relative to other parts of the sites, drawing upon the 
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ethnographic record. At Mezber, the location of the hideworking tools and the 

associated structure at the edge of the site away from the center and larger 

structures indicates possible social differences within the Early and Middle Phase 

Pre-Aksumite community. Among the Wolayta as well as other southern Ethiopian 

groups, hideworker families are forced to live on the edges of communities on less 

fertile land because socially they are viewed as lower status and have limited 

power and little access to land. This settlement pattern may be represented in Field 

E1 at Mezber.The continued use of the stone scrapers could be related to the 

effectiveness of the tool and to the hideworker identity, not necessarily their 

inequality or access to specific materials. Tools of production are often used to 

project a person’s status in a community of which is defined by his/her occupation.  

8.4. Chapter Summary 

The exploration of hideworking traditions in Eastern Tigrai provides one 

means by which to study internal influences driving social/economic change during 

the Pre-Aksumite period. Possible workshop areas found at Mezber indicate an 

artisan class forming by the Early-Middle Phase of the Pre-Aksumite period which 

suggests the development of social divisions based on economic occupation. 

Evidence for this includes increases in numbers of stone scrapers used to process 

hide in Middle Phase deposits at Mezber and their concentration at the edge of the 

site indicating a workshop area. The continued use of hide scrapers into the 

Aksumite period, as observed at Ona Adi and other sites located in the region, 

provides further indication of this continued practice of artisan classes specialising 

in the producing of hide for local and possibly international trade. This 

interpretation is supported by ethnoarchaeological studies of modern hideworking 

artisans groups located in southern Ethiopia, many of whom still use stone 

scrapers in their craft. The increase in scraper production by the Middle Phase 

reveals the exploitation by local inhabitants of this indigenous craft, possibly to 

provide them with the means to interact in growing trade relations developing at 
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the time. This demonstrates that not only were external factors driving socio-

economic change in Eastern Tigrai, but internal, indigenous influences as well, 

allowing for villages and towns to benefit from this trade. These interactions 

shaped Pre-Aksumite society and provided the foundations for succeeding 

Aksumite polities.  
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Chapter 9.  
 
Conclusions 

Pre-Aksumite and Aksumite studies in Eastern Tigrai are providing new 

insights into the development of social complexity in the Horn of Africa, enabling 

researchers to focus on indigenous factors driving social change. One such factor 

was the development of craft specialists to create goods for exchange in local and 

international market exchanges, including the production of hide. To create the 

socio-economic environment needed to support and increase craft production, 

changes in relationships between community members could have underlain the 

development of centers of influence/elites society during the Pre-Aksumite period 

(>800-450 BCE) (D’Andrea et al. in prep). Material evidence suggests that groups 

of elites with minimal power over crucial trade routes to the Red Sea may have 

gained control in Eastern Tigrai by the Middle Pre-Aksumite Phase (at Mezber) 

(600-450 BCE) and could have established the foundations for the later Aksumite 

kingdom in the region(ca. 450 BCE-CE 700) (Curtis 2009; Fattovich 2010; 

Harrower and D’Andrea 2014; D’Andrea et al. in prep). Identifying and exploring 

one possible craft production, that of hideworking, constitutes one avenue to study 

socio-economic changes occurring in Eastern Tigrai during the Pre-Aksumite and 

Aksumite times.  

The goal of this study was to investigate the development of social 

complexity/inequality occurring during the Pre-Aksumite period in Eastern Tigrai 

through an examination of the emergence of craft specialization focusing on 

hideworking traditions. The study was extended to the Aksumite period in order to 

determine what changes took place in hideworking production through time. Focus 

was placed on evaluating the apparent continuity in the use of stone tools despite 

the introduction of other materials such as metal. To achieve this goal 

ethnoarchaeological, experimental, and lithic use-wear research was designed to 
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build upon one another to enhance our understanding of the material past. Focus 

was placed on the Pre-Aksumite site of Mezber and the Pre-Aksumite/Aksumite 

site of Ona Adi both of which produced deep deposits with large quantities of lithic 

material. The following sections provide a brief summary of each aspect of this 

study emphasising the main contributions of this.  

9.1. Methods 

This study of hideworking traditions of the Pre-Aksumite and Aksumite 

periods in Eastern Tigrai relied on the investigation of multiple lines of evidence 

gained through use-wear experiments, ethnoarchaeological and archaeological 

lithics studies. Types of analyses employed included morphological and low-power 

use-wear analysis of archaeological, experimental, and ethnographic lithic 

collections and interviews and observations of living communities of hideworkers 

in Wolayta Ethiopia. Using this multi-methodological approach, each aspect of the 

hideworking production process was identified and explored providing insight into 

socio-economic aspects of this craft. 

9.1.1. Use-wear experiment 

Use-wear experiments were designed to highlight the processes involved 

in the formation of hide wear along the edges of stone tools, and to create a 

comparison collection to which the archaeological tools could be compared. The 

latter involved completion of a series of controlled experiments using replica 

scraper and flake tools made from the same raw materials identified on 

archaeological specimens. Each tool was used for a set time in a single motion on 

a single organic material type chosen based on evidence of materials found at Ona 

Adi and Mezber. Focus was placed on scraping activities mostly of hide, although 

other activities and materials were also conducted. Once used, each tool was 
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examined using low-power use wear analysis, tracking the various wear patterns 

to identify wear attributes related to the processing of hide. 

9.1.2. Hideworking ethnoarchaeology 

An ethnoarchaeological study was conducted on 21 Wolayta hideworker 

experts from 15 family groups located in southwestern Ethiopia. The study 

documented aspects of sociocultural and economic behavior relating to the 

processing of hide that are likely to leave identifiable residues in the archaeological 

record. Observations and interviews were conducted for each hideworker and 

used and un-used stone scrapers were taken as specimens for further lithic study 

including morphological and low-power use-wear analysis. Drawing analogies 

from living communities that may have links to Pre-Aksumite/Aksumite populations 

who created the archaeological record, provided an opportunity to create new 

understanding of the behavioral adaptations reflected within the material record. 

9.1.3. Lithic analysis 

The lithic analysis consisted of both a morphological analysis and low-

power use-wear analysis of archaeological lithic collections from Mezber and Ona 

Adi as well as those from the ethnoarchaeological study of Wolayta hideworkers. 

Only the scrapers underwent low-power use-wear analysis while all other lithic 

tools were analyzed through the morphological analysis tracking basic types and 

frequencies. 

9.1.3.1 Morphological analysis 

A 58% random sample of lithics from reliable loci from Mezber and all of 

Ona Adi lithics from reliable loci was examined in a basic morphological analysis. 

This analysis identified lithic types including debris, cores, borers, burins, modified 

flakes, and scrapers. Frequencies were analyzed and lithic densities compared 

among the occupational phases within each field and across the sites and chi-
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square test run when possible to identify changes in lithic tool type trends through 

time. 

The scrapers from both Mezber and Ona Adi underwent further 

morphological analysis in order to establish whether different types existed and 

how the frequency of each scraper type varied between fields and over time. The 

scraper attributes tracked were established by Prof. Steven Brandt and Abebe 

Mengistu who identified artifact type, blank type, edge angle, retouch location, 

scraper edge shape and scraper raw material type. To identify possible scraper 

types based on form, attribute frequencies were compared. The scraper types 

identified underwent further study, comparing their frequencies spatially within 

fields and chronologically during different occupational phases of each site. 

9.1.3.2 Use-wear analysis 

The scrapers from ethnoarchaeological, experimental and a representative 

sample from the sites of Mezber and Ona Adi underwent a low-power use-wear 

analysis (Odell 1979; Odell and Odell-Vereecken 1980). This work employed a 

stereomicroscope with an external light source and magnification power of 10-80X 

which allowed for the detection of micro-scars, abrasion, and some striations and 

polish. The use-wear analysis on the experimental and ethnoarchaeological 

collections aided in the identifying of typical wear types expected to form on the 

edge of stone tools when used in scraping hide. The analysis on the archaeological 

collection was used to identify the use of the scrapers, using the experimental and 

ethnoarchaeological scrapers as comparison collections. Archaeological wear 

patterns were successfully observed and identified allowing for the interpreting of 

general tool use for the archaeological collections further supporting their use as 

hide processing tools. 
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9.2. Summary of Results 

The results of the use-wear experiments, ethnoarchaeological, and lithic 

analyses built upon each other, creating insights into Pre-Aksumite and Aksumite 

hideworking traditions. The experimental study allowed the means to study the 

formation of wear patterns on tool edges, showing how they differ based on the 

hardness type of the material being worked. The experimental and 

ethnoarchaeological lithic studies also created a comparison collection that aided 

in identifying tool use for the archaeological collections. The ethnoarchaeological 

study of Wolayta hideworkers provided insights into spatial patterns, and materials 

used in the hideworking processes. It also brought to light the social identity of 

hideworkers and the structuring of societies with craft specialists. The information 

gained through this study was used to aid the interpretation of the archaeological 

record.   

Tracking temporal and spatial changes in lithic tool type frequency and 

scraper use Mezber and Ona Adi revealed changes in hideworking activities 

through time, indicating the development of activity areas and an increase in hide 

production through time. Informed by the ethnographic and experimental study, 

Pre-Aksumite and Aksumite hideworking traditions were explored, providing new 

insights into the development of craft specialists and the development of social 

complexity in Eastern Tigrai.  

9.2.1. Use-wear experiment Results 

The use-wear experiments revealed that the processing of certain types of 

material leaves behind characteristic scar and abrasion patterns. From these 

experiments, the scraping of hide was shown to have a very distinct wear pattern, 

differentiating it from the processing of other materials such as wood and bone. 

The processing of hide with a chert scraper will result in wear patterns that consist 

of medium hinge and small feather scars running along one face of the worked 
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edge of a tool. Depending on the state of the hide (whether it is wet or dry), and 

whether the tool was retouched during use, the rounding of these scars will range 

from light to medium. If the tool is retouched during use it remained unchanged, 

except that, the edge angle will decrease. Rounding will also depend on whether 

or not the edge is retouched during use. Retouching the use edge of a scraper 

cleans the edge creating a fresh working surface that causes less noticeable 

rounding. Mat polish will also form on the worked edge, which is highly diagnostic 

of hide processing: no other material will create this type of polish. Based on these 

experiments, wear patterns on chert and basalt scrapers that formed during hide 

scraping can clearly be distinguished from patterns developing through processing 

of other materials. 

9.2.2. Hideworking ethnoarchaeology results 

       The Wolayta hideworking study provided insight into the material 

manifestation of hide processing when practiced as a craft specialization, revealing 

social and economic information important when attempting to identify craft 

production in the archaeological record. By evaluating the material culture of 

Wolayta hideworkers, correspondences between the ethnographic and 

archaeological material record were documented. This includes the location of 

activity areas for the processing of hide, tools used in the production process, and 

the organization of scraper technology. These material aspects are tied to social 

aspects of craft specialists which formed the basis of socio-economic 

interpretations of Pre-Aksumite and Aksumite communities. 

9.2.3. Lithic analysis results 

Informed by the experimental and ethnoarchaeological data, the 

archaeological lithic studies completed on assemblages from Ona Adi and Mezber 

indicated that significant changes occurred in lithic traditions from the Initial/Pre-

Aksumite through the Late Aksumite periods in Eastern Tigrai. Such changes 
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seem to have been brought about by socio-economic transformations beginning 

at around the Middle Pre-Aksumite Phase at Mezber (600-400 BCE). Such 

changes, as indicated in the analysis of scraper use and distribution at Mezber and 

Ona Adi, indicate the formation of workshop areas specializing in hide processing. 

These craft traditions seem to continue well into and possibly past the Aksumite 

phase, demonstrating a long continuity in scraper tool use through time. 

At Mezber, Initial and Early Phase Pre-Aksumite lithic collections consist of 

a diverse range of lithic types found evenly across the site with slight variations in 

backed pieces and burin tool types. By the end of the Early and the Middle Pre-

Aksumite Phases (600 BCE), this trend changes with a decline in diversity in lithic 

tool types and more pronounced concentrations of unshaped tools and scrapers. 

Scrapers become the dominant tool and are concentrated in marginal areas of the 

site in Field E. 

The lithic data from Ona Adi reveal that scrapers and unshaped tools 

continue in use into the later Pre-Aksumite through to Early Aksumite times, during 

which access to iron tools becomes available. Scrapers remain the dominant lithic 

tool type in the Aksumite period, although they tend to be found in lower quantities 

at Ona Adi. Utilizing the results from the experimental and ethnoarchaeological 

low-power use-wear analysis, the majority of the scrapers uncovered at both sites 

were used on a material type similar to that of hide. There is some variation in 

scraper use, with larger basalt scrapers having been used to process a much 

harder material, yet the majority of the sedimentary scrapers (i.e. chert, siltstone 

etc.) were used in a scraping motion most likely for the processing of a hide-like 

material. 

The evidence supplied by the ethnoarchaeological, experimental, and 

archaeological studies of scraper stone tools together create a strong case for the 

development of hideworking as a craft production during the Pre-Aksumite period. 

It also reveals the continued importance of the scraper tool type through time, 
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suggesting hide to have continued to be important commodity for trade, a tradition 

which persists today. 

9.3. Summary of Interpretation 

This study on the development of hideworking as a craft specialization was 

undertaken as a means to explore the development of socio-economic complexity 

in the Horn of Africa during the early to mid 1st millennium BCE, emphasising 

indigenous factors in cultural change. The study determined that hideworking 

originated as a craft production by the Pre-Aksumite period in Eastern Tigrai, and 

revealed the continued use of stone scrapers from Pre-Aksumite through Aksumite 

times. The continued reliance on stone scrapers, even with the increased 

availability of metal tools, suggests behaviours that may mirror that of modern 

hideworking people in southern Ethiopia. While previous studies have suggested 

different interpretations for the use and social meaning of stone scrapers from Pre-

Aksumite and Aksumite deposits (Phillipson 2000a; 2000b; 2009a; 20009b; 2013; 

Phillipson and Sulas 2005), this study provides a different viewpoint. The use-wear 

analysis conducted on scrapers from Mezber and Ona Adi strongly supports their 

use in the production of hide, which seems to increase in intensity through time 

reaching a peak in the Middle Pre-Aksumite Phase at Mezber.  

The changes observed in scraper form are probably in response to the 

intensification of hide production and the state of the hide when sold as a finished 

product. It seems that through time hide was starting to be processed in specific 

areas of the community probably by specialists who were producing mass 

quantities for exchange in either local and/or international markets. Through time, 

communities would become increasingly dependent upon the hideworkers to 

create hides who may have been the only individuals with the knowledge and time 

to process this product which formed an important part of the material needs of the 

communities. The formation of craft specialists would create changes in 
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relationships among community members and may reflect the development of 

inequality among individuals based on access to goods and services. The 

continued use of stone scrapers, while possibly reflecting differences in social 

status (Phillipson 2000b; 2009b), may have been a result of perceived efficiency 

made by the artisans similar to that of which is found among modern Ethiopian 

hideworkers today.  

This development of craft specialists represents one aspect of socio-

economic change occurring in Eastern Tigrai in response to the opening of trade 

links into Central Africa from the Red Sea. Merchants in search of natural 

resources including ivory, salt and myrrh could have interacted with Eastern Tigrai 

communities forging new relationships and alliances. While the nature of these 

relationships are debated among researchers (Curtis 2008; D’Andrea 2008; 

D’Andrea and Welton 2016; Di Blasi 2005; Finneran 2007; Gerlach 2012; Harrower 

and D’Andrea 2014; Jap et al. 2011; Michels 2005), the development hideworking 

specialists and other Ethiopian traditions, highlight indigenous factors at play in 

socio-economic developments.  

This emphasis on indigenous factors has generated questions aimed at the 

assumed role of Sabaean merchants gaining control and asserting their power in 

the region (Di Blasi 2005; Finneran 2007; Gerlach 2012; Jap et al. 2011). Instead, 

a new picture of Pre-Aksumite polities is emerging where the study of indigenous 

crafts, such as hideworking and ceramics (Manzo 2009; Schmidt et al. 2008b; 

Taddesse in prep) reflect endogenous factors in socio-economic developments 

taking place in Eastern Tigrai (D’Andrea 2008; D’Andrea et al. in prep; Harrower 

and D’Andrea 2014). It is suggested that in response to the increase in trade 

connections in the area, Pre-Aksumite individuals may have taken advantage of 

the new opportunities, increasing their wealth though controlling important trade 

for salt, incense, cattle and hides (D’Andrea 2008; DiBlasi 2005; Curtis 2008; 

Schmidt 2009). This would have contributed to the creation of a Pre-Aksumite 

society made up of elite groups controlling the production and exportation of 
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natural resources (Harrower and D’Andrea 2014). While not mentioned directly in 

ancient epigraphic sources, hide could have been an important resource which 

may explain its development as a craft production (Casson 1989: 53-54; McCrindle 

et al. 1897: 57, 372). As indicated by the continued/increased use of stone 

scrapers in workshop areas at Aksumite sites in the region, by the historical period 

hide was well established as a significant resource for trade. Even today hide still 

plays an important role in trade for both local and international markets and forms 

important part of the social structure of many communities. 

9.4. Contributions of this Dissertation and Suggestions for 
Further Work 

The importance of this study on the development of hideworking craft 

specialists lies within its contribution in evaluating the development of socio-

economic complexity in the Horn of Africa during the early to mid 1st millennium 

BCE. By focusing on an indigenous material tradition, internal factors for social 

change can be explored providing new insights into social structure and cultural 

history. This in turn celebrates local traditions and histories, emphasising the 

unique cultural elements of Ethiopia.  

The lithic study contributes to the growing body of lithic research into 

understanding different facets of lithic technological organization (Rots 2010; Rots 

and Williamson 2003; Shott and Sillitoe 2004; Weedman 2002; 2006). Concepts 

of perceived tool efficiency are explored touching on notions of tool curation and 

why tools are discarded or continue to be used even with the introduction of new 

materials and economic practices. Aspects of social meaning behind the tools is 

also explored and the study highlights important methodological issues regarding 

use-wear and ethnoarchaeological studies and suggests methodological 

improvements. 
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Some limitations were identified in this study. One problem lies in the 

identification of scraper types. It was difficult with the data available to identify 

whether scraper attributes under study truly reflected different scraper types or 

whether it was more of a reflection of use. Additional work on scraper 

measurements and blank type may be provide better indicators for identifying 

scraper types. 

Limitations of this study were also identified in the use-wear analysis. This 

study utilized low-power analysis which is limited to identifying general, not specific 

worked material, apart from matt polish on tool surfaces which is diagnostic of hide 

processing. High-power use-wear analysis with accompanying residue analysis 

would be the next step to test the use wear interpretations offered in this 

dissertation. As noted in the low-power use-wear analysis, many scrapers seem 

to bear residues related to hafting and may have been used to process animal 

materials. To confirm this interpretation, the tools should undergo residue analysis 

and chemical testing.  

To build upon the results of this dissertation, additional work is needed in 

both lithic analysis and site exploration through new excavations. Expanding on 

the lithic morphological study by completing an attribute analysis of the debitage 

from Mezber would elaborate manufacturing techniques, production/maintenance 

sequences and determine the intensity of the use of scraper tools. To improve the 

identification of scraper types, comparing morphological variations between core 

and flake scraper length, width, and thickness on Mezber and Ona Adi scraper 

assemblages would allow for the further testing of the idea that the two types are 

based on hafting preferences.  

Additional work exploring deep stratified deposits at Pre-Aksumite and 

Aksumite sites throughout Tigrai would provide further understanding as to 

changes in tool use and morphology through time. It would also create a sufficient 

database to study the organization of lithic technologies, investigating/evaluating 
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why certain tools continue in use through time, hinting at the development of other 

craft specialists and the development of social complexity and inequality. This 

dissertation on hideworking traditions of Eastern Tigrai represents a first step 

providing the foundations upon which future lithic studies can develop. 

This study of hideworking as a craft specialization is one component of a 

larger investigation into the development of social complexity during the Pre-

Aksumite period in Eastern Tigrai. Focusing on indigenous crafts such as 

hideworking permits us to examine internal factors involved in the formation of 

what may have been a complex Pre-Aksumite society where variations social 

status and differential access to services/resources and trade were developing. 

While additional  work, including more lithic studies (i.e. high-power and residue 

analysis) and excavations are needed to more fully explore and test the 

interpretations made in this study, the foundations have been laid with the hope 

of encouraging new research in this area. By constantly testing and challenging 

traditional views, new interpretations of past behaviours can be generated. 
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Appendix A.  
 
Ethnoarchaeology Questions and Observations 

Question Observation 

Stone Scraper Manufacturing 
Process: 

1. When do you manufacture a new 
stone scraper? 

2. Where does the raw material 
come from? 

3. Who is involved in the production 
of a new scraper? 

4. How many people are involved in 
the production of a new scraper? 

5. How often do you produce new 
stone scrapers? 

6. How do you choose the raw 
materials? What physical 
characteristics of the stone? 
“Special places” or “special 
stones”? What are the selection 
criteria? 

7. Are there options they are 
choosing from? 

8. Are there different choices 
depending on what is being 
made? 

9. How is the stone being 
transported back? 

10. How often is the stone 
retouched? 

11. Where is it retouched? 
12. When do you retouch a stone 

scraper? 
13. Why do you retouch a stone 

scraper? 
14. When do you discard the stone 

scraper? 
15. Where is the scraper made? 
16. How long does it take to knap a 

stone scraper? 

 
Time of the day is the stone being 
produced. 

 
Location of raw material 

 
Location of where scraper is formed 

 
Materials used in the processing of 
stone scraper 

 
Other activities occurring 
around/during the manufacturing of 
the stone scraper 

 
Raw material type 

 
Angle of used edge 

 
Type of retouch used to form 
scraper 

 
Amount of time placed in the 

creating of stone tool 
 

Where tool is retouched during use; 
location on tool where retouch is 
made during use. 

 
Notable wear on tool through use 

 
Size of tool at start of use 

 
Size of tool after use 

 
Location of discard when tool is 
exhausted. 



 

377 

17. What other tools are used in the 
manufacturing of the stone 
scraper? 

18. Are there different types of 
scrapers used in the processing 
of hide? 

19. Do stone tools have any 
spiritual/social meaning to you? 

20. How many scrapers do you 
produce at one time? 
 

 
Number of hides produced with one 
stone scraper head 

 
Tool motion in use 

 

Question Observation 

HaftingManufacturing Process: 
1. When do you manufacture a new 

haft? 
2. Where does the raw material 

come from? 
3. Who are involved in the 

production of a new haft? 
4. How many people are involved in 

the production of a new haft? 
5. How often do you produce new 

hafts? 
6. How do you choose the raw 

materials? What physical 
characteristics of the stone? 
“Special places” or “special 
material”? What are the selection 
criteria? 

7. Are there options they are 
choosing from? 

8. Are there different choices 
depending on what is being 
made? 

9. How is the haft material being 
transported back? 

10. How often is the haft fixed or 
replaced? 

11. Where is the week point of the 
shaft? 

12. Where is the haft made? 
13. How long does it take to create a 

haft? 

Location of raw material 
 

Tools used in the production of haft 
 

Location where haft is being made 
 

Shape of haft 
 

Handle type 
 

Masting type 
 

Number of hafts each hideworker 
has 

 
Age of hafts before discard 

 
Decorations on hafts 

 
Social meaning behind hafts (are 
they passed down in the family) 

 
Changes in haft design over the 
years/ between families 

 
How stone tool is placed in haft 
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14. What other tools are used in the 
manufacturing of the haft? 

15. Are there different types of hafts 
used in the processing of hide? 

16. Do stone the hafts have any 
spiritual/social meaning to you? 

17. How many hafts do you produce 
at one time? 
 

Question Observation 

Hideworking Process: 
1. When do you manufacture hide? 
2. Where does the hide come from? 
3. Who are involved in the 

production of hide? 
4. How many people are involved in 

the production of hide? 
5. How often do you produce hide? 
6. How do you choose the hide? 

What physical characteristics of 
the hide? “Special places” or 
“special hides”? What are the 
selection criteria? 

7. Are there options they are 
choosing from? 

8. Are there different choices 
depending on what is being 
made? 

9. How is the hide being 
transported to the workshop? 

10. How long does it take to process 
hide 

11. Do you processes more then one 
hide at a time? How many hides 
do you process in on week? 

12. What happens to the hides after 
they have been processes? 

13. What do you use the hides for? 

 
Location of hideworking 

activities 
 
Location of hideworkers to 

rest of community 
 
Location of all tools used in 

the processing of hide 
 
Other uses of tools other 

then as hideworking tools 
 
Number of people involved 

in the processing of hide 
 
Type of hides being 

processed 
 
Time it takes to process one 

hide 
 
Number of hides being 

processed at one time 
 
Stages of the hideworking 

activity 
 
What the hide is used for 
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14. Where does the hide processing 
activity take place? Is there a 
reason for this? 

15. Is the processing of hide passed 
down through the family? 

16. What other materials are present 
at the processing site? 

17. Do others people (those not 
processing the hide) have any 
say in how the hide is 
manufactured? 

18. How valuable is hide to the 
community? Who are the 
consumers? 

19. Are there any stories tied to hide 
processing? 

Other materials found at 
location of hide working 

 
Location of discarding of 

materials during and after the 
processing of hide 

 
Social meaning behind the 

processing of hide 
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Appendix B.  
 
Lithic analysis key codes for Mezber and Ona Adi 

SITE 
1- MEZBER 
2-ONA ADI- 
 
FIELD  
1-A 
2-B 
3-C 
4-D 
5-E 
 
SQUARE 
1 
2 
3 
RAW MATERIAL 
1-CHERT 
2-SILTSTONE 
3-BASALT 
4-OBSIDIAN 
5-QUARTZITE 
6-CHALCEDONY 
7-JADEITE 
8-UNKNOWN 
9-Rhyolite 
 
CERAIC PHASE 

1- Initial 
2- Early Pre-Aksumite 
3- Middle Pre-Aksumite 
4- Late Pre-Aksumite 
5- PA-A Transition 
6- Early Aksumite 
7- Middle Aksumite 
8- Late Aksumite 
9- Mix 
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Lithic Type 
100-Backed 
200-Scraper 

300-Points/Biface 
400-Burin 
500-Miscellaneous 
700-Modified flake/Unshaped Tool 
800-Core 
900-Debitage/Debris 
1000-Nodural 
1014-River Pebble 
 
Scraper Attribute Codes: 
 
ARTIFACT TYPE 
2-SCRAPER 
3-CORE SCRAPER 
5-SCRAPER/ADZE 
 
BLANK TYPE 
1-Nodule 
2-Slab 
3-Flake 
8-Levallois-like flake 
10-Mezber thick flake 
 
Scraper Degree of Angle (2 or more scraper edges 12,13,123 etc.) 
1-Very Steep: >80-1 
2-Steep: 60-80- 2 
3-Flat: 40-60-3 
4-Very flat: <40-4 
 
SCRAPER LOCATION 
1-END 
2-DOUBLE END 
4-DOUBLE END DIFFERENT FACE 
5-SIDE 
6-DOUBLE SIDE ON SAME FACE 

7-DOUBE SIDE EACH ON DIFFERENT FACE 
8-END AND SIDE 
9-END AND SIDE ON DIFFERENT FACE 
10-DOUBLE END AND SIDE 
11-DOUBLE END AND SIDE DIFFERENT FACE 
12-DOUBLE SIDE AND END 
13-DOUBLE SIDE AND END DIFFERENT FACE 
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14-DOUBLE END AND DOUBLE SIDE 
15-DOUBLE END AND DOUBLE SIDE ON DIFFERENT FACE 
18-CIRCULAR 
23-BROKEN 

 
SCRAPER SHAPE 
1-CONVEX 
2-STRAIGHT 
3-NOSED 
4-OBLIQUE LEFT 
5-OBLIQUE RIGHT 
6-DENTICULATE 
7-NOTCHED 
9-CIRCULAR 
10-IRREGULAR 
 
RAW MATERIAL 
0-UNKNOWN 
1-CHERT 
2-SILTSTONE 
3-BASALT 
4-OBSIDIAN 
5-QUARTZITE 
6-CHALCEDONY 
7-JADEITE 
8-Rhyolite 
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Appendix C.  
 
Lithic use-wear analysis key codes for Mezber and Ona 
Adi 

 
FU: Functional Unit (area where wear is located) 
P.C: polar co-ordinates involved in this functional unit (1-8) 
FUNC: assessed function of the FU.  In this case 
 1=cut (or saw) 
 6= scrape 
 10= hammer 
 23= prehension (haft) 
 24=don’t know (?) 
W.M: Worked material on which the FU made contact.  Includes 
 AS=soft (animal) 
 VS=soft (vegetal) 
 1M=medium (softer) 
 2M=medium (harder) 
 1H=hard (bone) 
 2H=hard (antler) 
 3H=hard (stone or ground/earth) 
 ?=don’t know 
 N=does not apply 
Abrasion: 
 Type includes: 
  LR=light rounding  
  HR=heavy rounding  
  MP=mate polish 
  BP=bright 
  SP=sickle polish 
  LS=striations parallel to the edge 
  RS=striations perpendicular to the edge 
  DS= striations diagonal to the edge 
 Location includes: 
  D=dorsal only 
  V=ventral only 
  B=both dorsal and ventral 
CW=clockwise surface only 
  CC= both CW and CC 
  CB=both CW and CC 
  R=spine or ridge 
  S=surface unrelated to edge 
Scaring:  
 L= location (D, V, B, CW, CC, CB, R or S) 
 D=distribution 
  R=run-together (touching) 
  C=close (within 1 scar’s distance from the next) 
  U=uneven 
  A=alternating from one surface to the other 
  P=clumped 
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 T= Termination of the majority of the scars 
  F=feather  
  H=hinge 
  S= step 
  B=break, or snap fracture 
  C= comminution 
  All combinations fo these are possible 
 S=Size of the majority of the scars 
  S= small (difficult or impossible to see at 10X) 
  M=medium (difficult or impossible to see with naked eyeseeat 10X) 
  L=large (easy to see with naked eye) 
  Possible combinations: S,M  S,L   M,L 
RM: Raw Material 
 CH= chert 
 B= basalt 
 SIL= siltstone 
T-Type: Typology Type 
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Appendix D.   
 
Use-wear Blind Test 

 

Name: Elizabeth Peterson 

Date: January 3, 2014 

Tester: Jacob Peterson 

Analysis Type: Low-power Use-wear 

Microscope Used: OMAX Binocular Stereo Microscope (X10-80) and DinoLight 

Digital Microscope (20X-100) 

Test Results 

Tool 
Number 

Act Score (each 1pt) 

Motion General 
Worked  
Material 

Prehension  
Type 

Score 

1 Cutting soft plant 
Material 

1 1 1 3 

2 Cutting grass 0 0 0 0 

3 Not Used 1 1 1 3 

4 Scraping Dry 
Hide 

1 1 1 3 

5 Whittling Fresh 
Soft Wood 

1 0 1 2 

6 Scraping Dry 
Wood 

1 1 1 3 

7 Not Used 1 1 1 3 

8 Boring Dry Wood 1 0 1 2 

9 Cutting Fresh 
Meet 

1 1 1 3 

10 Sawing Dry Wood 1 1 1 3 

Total 9 7 9 23 

Score  80% 60% 80% 77% 
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Appendix E 
 
Mezber Lithic Data 

Lithic raw data for the site of Mezber of study sample 

Mezber_Lithic_Data_2017 
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Appendix F 
 
Mezber Scraper Data 

PDF file of scraper raw data for the site of Mezber of study sample 

Mezber_Scraper_Data_2017.pdf 
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Appendix G 
 
Mezber Use-wear Data 

PDF file of scraper use-wear raw data for the site of Mezber of study sample 

Mezber_UseWear_Data_2017.pdf 
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Appendix H 
 
Ona Adi Lithic Data 

PDF file of lithic raw data for the site of Ona Adi. 

OnaAdi_Lithic_Data_2017.pdf 
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Appendix I 
 
Ona Adi Scraper Data 

PDF file of lithic scraper raw data for the site of Ona Adi. 

OnaAdi_Scraper_Data_2017.pdf 
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Appendix J 
 
Ona Adi Use-wear Data 

PDF file of lithic scraper use-wear raw data for the site of Ona Adi. 

OnaAdi_UseWear_Data_2017.pdf 

 




