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ABSTRACT

The development of interest in Ghanaian history since tﬁé early 20th century -
has stimulated a demand lthatr aspects of the Ghanaian culture and especially of .
production be revealed_ to portray the nation’s great past and help project a
'greater future. "Traditional" (that is while we ‘wait for more data to reddress
this issue of how traditional is "traditional") iron production has proved especially
attractive since it provided the chief metallic base for technologies, agriculture and |
industry of the Early Iron Age societies. Yet in spite of this, iny a few smelting
sites have been invgstigated. The large part of_ the data available on the industry
is ethnological and dates to the late nineteenth and early twentieth centuries which
fepresent the closing period of this industry due to competition from imported
substitutes of iron and its products.

The data reveals that iron smelting was practised all over the country but
there is not enough information to ‘trace the history and development of this i
industry. The number of archaeological investigations so far conducted is woefully 4
inadequate. | Thanks to the reports by geologists, anthropologists and
archaeologists in the early twentieth century and the ethnographic work by the
National Museums in the 1970’s, Northern Ghana is fortunate to have goéd
ethnographic descriptions of smelting practices. The region, however, appears to
lack known reconstructed archaeological remains (dated or not dated) Az‘md their
underlying technological parameters.

The research in Gambaga has been able to éharacterize the iron technology of

an area that has not received such examination and has established a base from
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which future enquiries can develop. The main data was obtained from surface
research, numerous excavations and destructions of smelting debris and in-situ
. structural furnace remains as well as from the analysis of iron ore, slag, pottery,
charcoal, tuyere pieces and furnace wall fragments collected from the investigation.
From the analysis of major elemental composition it has been possible to relate
the iron ore and slag to different furnace forms. -Both the induced draught
furnacé and f;)rced draught type were recovered. The furnaces were bluried in
slag debris or below the ground and some had been preserved in a spectacular
manner. The variety of furnaces recovered is diffe;'ent from ethnographic types
reported from the Upper region of Ghana.

The investigation also focused on the blacksmith profession in the area. The
main task of lthis thesis is to present the archaeological, ethnohistorical .and
-eth_nographical material from Gambaga as comprehensively as possible and td
present significant new information for the interpretation of iron technology in
Ghana. It is a necessary step for anyAfuture attempt at a more complete regional
synthesis of the archaeological data on iron production in West Africa.
| The importance 6f investigations of iron smelting sites whose data can be used
for comparing data of other sites or the ethnographic record and for erecting a
useful archaeological sequence of iron production and working in West Africa
cannot be overemphasized at this stage. Before archaéological and also
ethnographic projects on West African iron metallurgy, which are more "problem

oriented" and of greater complexity can be undertaken, a general and broad

familiarity with technological variations and distribution in the region must be
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acheived. This Vth‘es<is is viewed as pértially fulfil'lin‘g ‘this critical goal in the
‘reconstruction of Ghana’s technologicai past. |

The thesis is divided into seven .chapters._ The -first ié devoted to a review of
aspects of .African iroh me.tallurgical'studies. Undef this, a 'review of origins and
devices for the technology is considered as well as the process and organizational
activities involved in iron smelting. Issues raised here are ‘necessary for an
understanding of the arch&ieological and ethnographical interpretations discussed in
other chapters. Chapter Two 'reviews;lthe literature on the iron sin'elting industry
in Ghana. Chapter Three cpnsists of a brief description 6f Gamf)aga Escarpment,
a description 6f my -researchA in the Gambaga area, and summaries 6f ‘data from
the surface survey and excavation of slag mounds.“ The data on the excavation of
smelting furnﬁces, the varieties recovered and the technological parameters of the
Gambaga iron smelt'ing".industry is presented in Chapter Four. This chapter also _
_contaihs the data on other archaeological 'ﬂnds like potte;'y, and smoking pipes
analysed. Chapter‘ Five looks at the blacksmithing occupation in Mamﬁrugu.
Ch_apter Six discusses important aspects of the smelting industry »lilke the age,
authors, locétion and distribution of the evidence. In the final Chapter the
summary and conclusion on the results of thg investigation and its significance in

Ghana and West Africa at large ‘are presented.
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CHAPTER ONE

ASPECTS OF AFRICAN IRON WORKING STUDIES

Introduction |

African Iron Age studies have taken two quite distinct forms. One is largély
‘cultural in perspective, emphasizing the economic, social and political aspects of
iron-using societies and exainining the cultural development of Iron Age
communities in Africa since about the middle of the first millennium B.C. (Kense
1985:11). This results from the evidence that the Ii'on Age is the period during
which the present cultural configuration in Africa was laid down. In many cases,
the finds from an archaeological site can be compared with the modern material
culture. An awareness of the cultural continuity has led to an interest in the use
of ethnographic information, linguistics, and ethnohistory in the interpretation of
archaeological remains. This has been particularly true of iron working. The
principal interest of study has been focused on the ceramic matei'ial since that
comprises the major element in the extant archaeological record.
| The second interest of Iron Age studies has been a concentration on the
technological aspects. with iron production, as well as a concern with certain
activities - economic, cultural and social - and envii'onmental factors indirectly
related to iron working. It is an eittempt to understand the behavioral and
technical complexities associated with the wide variety of technological variants in
Africa. Although this reconstruction of African metallurgical development is the

more recent of the two interests of Iron Age studies, it is gradually becoming one

~of the most important themes of historical enquiry. It has been a subject of
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. fascination as well as of anthropological, historical ahd archaeological résea;ch.
An important t;ocus of study has been the conducting of demonstration smelts, or
experimental archaeological reconstructions of African iron productibn during
which surviving iron smelters re-enact the different aspects of the process (Pole
1979, Todd 1974a, 1979; Todd. and Charles 1978; Schmidt and Avery 1976; 1979; ..
David 1988). Omne of .the most important of such smelts with far - reaching
consequences is the eiperiment carried out by Childs and Schmidt (1985) at
Brown University, U.S.A. in 1975. This was a replication based on African
ethnographic and technical evidence. By assessing and recording the technological
significance of physica! attributes, experimental reconstructions have providéd ;'ital
clues which could'be used to interpret archaeological phenomena, and data with
which to compare and complement the historical and ethnological evidence. The
discussion that follows examines the data on the origins of African iron working,
the devices used, as well as the brocesses and institutions that govern or regulate

the industry.

A Review of the Literature on the Origins and Devices of African
Iron Smelting Technology

Central to the studies of the African Iron Age has been the concern over tixe
origin of iron working. Different views have bgen expressed as to whether the
knowledge of iron working was locally invented or was diffused in Africa; if
diffused, along which route was it transmitted and/or carried throughout Africa
over the last two and a half millennia? The early view was that iron technolbgy

was not developed indigenously in Africa. This led to a shift in focus of later



3 |

reséarch to the ‘problem of determining by which means the knowledge reached
~ and spread throughout the éontinenf. Although extensive infqrmation was lacking,
cursory observations, speculative ideas and self-fulﬁlling hypothesis ‘.acc‘ou.nted for
many pbssible relationships viewed in the data. The literature on iron working
demonstrates that it ﬁas been much rﬁore important to speculate .on where iron
production entered . the continent (Tylecote 1975; Van der Merwe 1967) and wha-t
routes its diffusion followed (Oliver & Fagan 1975: Phillipson 1977).
| The focus of investigation inevithbly conc‘entljéted upon northern Africa, since
this area was considered the probable point of contact between fhe iron-usi;lg
Middle East and the Mediterranean World and Africa. Furthermore, as a
corolléry to this, initial research looked to devélopments in Egypt and the Nile
Valley as these were gonsidered the jnost likely centres of di'ffusion of new traits
that had érisen in the areas td the n'oi'th (Wainwright 1936, 1942; Leclant 1956).
As such, these views merely reireréed the pattern that had been proposed by early
investigators such as “ Voh Luschan (1909), Garland and Bannister (1927), and
Kluseman (1924) that Africa and especially Egypt, was responsibl'e for thé
discovery and dissemination of iron metallurgy to- the Old World. -

Dropping the primacy of Egypt in the origin “of iron technology, the Nile
V_allej was considered as a priina'ry channel through which the knowledge was
" refined and transmitted to the rest of Africa. The Nile Valley, after all, was
viewed as forrﬁing a éorridor between Asia Minor and Africa and the pre-
eminénce of Ancient Egyptl over sub-Saharan Africa was accepted without question

(Wainwright 1936, 1942; Leclant 1956). Meroe was seen as providing the vital
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link with the Meroitic culture accompanied by its Kushite rulers spreading to the
Southwest after the break-up of the Kushitic State by the fourth century AD
(Arkell, 1968). | |

Work by French scholars on the archaeology of North Africé especially the
regions of Chad, Niger and Southern Algeria resulted in the presentation of .
alternate hypotheses for the diffusion of iron. By examination of ethnograbhicm
material across North Africa including camel saddles and weaponry and
observations made on the rock paintings from scattered sites across the Sahara,
Huard (1956) postulated two routes of diffusion from North Africa along which
traits like iron working were passed to sub-Saharan Africa. Accepting the link
through Meroe as one, he also hypothesized a route from the Gulf of Syrte .
(Libyé) southward to the region west of Lake Chad. Earlier on, .Mauny (1952)
had already noted the geographical distribution of these peoplés and had
emphasized their potential for interaction with iron using Phoenicians and
Carthaginians in the early first millennium B.C. “

The notion that the sub-Saharan societies adopted iron technology as a result |
of cbntact, through, however, many intermediaries with North Africa remains
largely unchallenged. The fact that there is little archaeological evidence to
support thé existence of iron technology in ’transit’ from the desert region or that
the supposed centres from which this knowledge was diffused has not produced‘
much data relevant to iron production, seemingly had not concerned many of the
theorists (Kense 1985:13). “Lhote (1952) questionéd' the role of the Berber,

pointing out that there was little ethnographic evidence demonstrating iron
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working skills by these desert peoples. He also suggested that it seeméd more
likely that iron working was discovered independently in West Africa, since many
of the specifics related to the technolégy_ were quite different from ahything known
in the North. This idea of the independent discovery of iron production, while
never widely accepted, certainly has found support frofn several scholars over the
decades (Diop 1968; Keteku 1975; Andah 1983). While we can criticise the schovolA
of independent inventionism for lack ‘of evidence, it shares the same draw-back as |
diffusionism. Largely based on 'speculation and theoretical guésses, neither of the
schools of thought has produced concrete evidence to support its case.

A crucial element in the scepticism of the independent inventionist position has
been the lack of “evidence from sub-Saharan Africa for any tradition of
metallurgical expertise prior to the éppearance of iron. The greater part of
Africa differs from most other regiohs of thel Old World in that there was (excépt
in Egypt and some other areas of northern Africa) no distinct *Bronze Age’ or
’Copper Age’ during which softer metals, often includi:n'g gold, were utilized when
technologies of smelting iron had not yet been mastered. Especially in the sub-
Saharan latitudes, iron was the first metal to be brought into use; the working of
copper and gold began at the same time or somewhat later (Van ‘der Merwe,
1974). The diffusionists believe that prior knowledge of copper technology or its
| alloys is a good basis for advancement to the more comp:lex iron technology.
Evidence from Do Dimmi in the Sekkiret area of western and central Niger in the
form of two furnaces for copper working have been age-estimated to between' the

seventeenth and eleventh centuries B.C. (Caivocoressi and David 1979:9). If the
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wood used to age-estimate the slag associated with the furﬁaces is contemporary,
’then Do Dimmi represents the earliest evidence of iron production from West
Africa to date. It also indicates that the appearance of iron' was virtually
simultaneous with the _méin period of copper prdduction. Until recently, evidence
of ii'on, from Taruga in Céntfal Nigeria indica_ted the earliest recognized Iron Age
sité from south of the Sahel in West Africa (Fagg 1969). With a large series of
carbon and thermoiuminescent age-estimates now available, this ’Nok Culture’ sit'e‘
has been ﬁrmly_ ’dated’ to between the sixth century BC and early’ firsi'
millennium A.D. (Calvocoressi and David 1979). Comparisons of the furnaces
" from here and those from further north as well as with iater types known ,frorﬁ
the Mediterranean regifm “would _iridicate the nature of the relationships ahd'
Adetermine the indigenous character of the industry or the source -of its origin.

, 'Archaeological investigafion carried out at the site of Dabdya, .along the White
Volta River in northern Ghana, has demonstrated the replacezm'ent’ of a Terminal
'Léte Stone Age compbnent' (Kintampo) by a tradition noted for. a distinct pottery
" style and an obvious absence of _Wérked stone material (Kense 1981).. The latter
compon}nt is interpreted as iron-using, although neither iron slag nor objects
appear until several centui“ies later. This tradition Has been age estimated \té
between mid-first millennium BC and the early first millennium A.D. and,
therefore, represeﬁts the first welll-establish'ed Early Iron Age culture in West
Africa outside the Nok afea (Kense 1985:17). A third sequence commencing just
slightly later than the Nok and Daboya traditions, but overlapping with them i_s.

known from the appearance of iron working at Jenne-Jeno near the Upper-Niger
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in Mali. Here, the earliest occupation of the large settlement dates from the last
two centuries B.C. (Phillipson 1985:163). |

..From the first century B.C. to about 'vthe sixth century A.D. an increasing
number of Early Iron Age sites have been idéntified in West, 'Central and East
Africa to have exploited a variety of ecological niches, and shoWing’ successively
grea'ter: cultural diversity between neighbouring communities. In West 'Afric‘a, the
more significant sites of this period include Rim in Burkina Faso, Hani at Begho
and Abam (Bono Manso) in Ghana, Koro Toro in Chad, Samun Dukiya, Yelwa
and Daima in Northern Nigeria vand Casamance in Senegal.  The clear
implications of these dates are that the uée of iron in the southernmost Sahara
and adjacent northern savannah of West Africa dates back to the lzist’ few
nenturiés B.CA. and was widespread (Posnansky and Mclntosh R. 1976).

The arguments Von the originé and diffusion aside, recent multi-disciplinary
researches by archaeologists, cnemi'cal engineers, tecnnologists, ethnographers- and
archaeologists aire beginning to accord to Tropical Africa its pfoper place in the -
field' of world ferrous technology (David, N. et al forihcoming; Schmidt & Avery,
'1978; Todd J. 1985; de Barros 1986). Theée studies have indicated the technical
know-how and metallurgical capabilities of African iron workers in the production
of cast and steel iron products superior to the iron items manufactured in
European foundries of the time. These studies cre.dit Tropical Afi'iéans Awith
various technological devices - for producing high furnace temperature reaching,
~ 1200-1700°C (Anquandah 1985:5; Chilcis, S. & Schmidt, R, 1985). A discussion of |

the devices is presented below.



Smelting .'Furnaces

One of the primary focuses of the study of African iron pioduction has been
concerned with the more technical aspects. Early interest in fhis direction focused
jon the types of furnace and bellows employed (Klusemann 1924; Cline 1937).
Thi_s continued with renewed vigbur once the archaeologfcal record impfoved
(Pearce 1960; Van der Merwe’ 1980: Keh_se 1981, 1983). Furnaces have been seen ‘, '
as the primary apparatus for smelting and as such have played a crucial role in
determining the evolut‘ion, or origins and spread of iron working in sub-Saharan
Af_rica. Where sufficient data has been lacking in the afchaeological record it hes
been made up amply by ethnogréphic evidence (Kense 1983:4). Tﬁe evidence
available indicates not only an abendance of furnaces across much of sub-Sahafan
~Africa but more importantly there is a great variety that remains difficult to
"explain. - There has not been a given criterion that is acceptable to all whether
~based on form/shape, or function or the mode of operatiOn of the furnace that. is
whether a natural (Witheut the use of bellows) or forced (using bellows) .methqu
of draught to raise the temperature of the fu'rnéce to the desired level to smelt
the ofe. |

A‘ variety of class_ificatory. schemes for furnaces in Africa ha?e -been put.
forward by researchers (Klusemann 1924; Cline 1937 ; Coghlan 1956.; Pearce 1960; '
Sassoon 1963; Tylecote 1965; and Kense 1983). Kluseman (1924: 121-9); in his
study ef African smelting furnace types distihguished the following forms: pit ‘or

hearth furnace; higher furnace; recent high furnace; high furnace with crucible;
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and crucible furnace. This is evidently a classification that is too arbitrary. to be
warranted. This feature is reflected in the other schemes. Cline (1937) divided
furnaces into large or smali but without offering reasons for his choice of this
criterion. Francis-Boeuf (1937:420) made a three-way division into
shaft/pot/undei'ground furnaces, but inaccurately summed up the processes used in
West‘Africa as being of the Catalan type. Others created much confusion and Qre
'being rejected as being unsuitable for the.African evidence. An example is the
classification of furnaces into Bowl, Domed and Shaft by Coghlan (1956:87).
There are schemes like dome-shaped, bowl-shaped, pot-shaped, pif, hearth, free
standing, non-free standing, cupola, bottle- shaped, and bell-shaped. The list can
be longer. While it reflects the in_finite variations in the constructions to which
African furnaces were subjected, one drawback about all these classifications is the
overemphasis blaced on the shape of furnaces alone. They all suffer from being
inherently subjective without any guidelines to indicate where one particular form
ends ﬁnd the other commences. |

It is very possible that some ’shaft furnaces’ are so classiﬁed because of their
visible shafts regardless of their possessing ’bowls’ underneath which are hidden
from view. Conversely, some time after abandonment, the shaft of such a furnace
Vis liable to collapse, sometimes leaving no trace; and so an archaeologist finding
only the foundations and subterranean pit, may describe it as a ’bowl furnace’,
' may-_be with minimal consideration of whether it possessed any superstructure, be
it permanent or renewable for each smelt. So the same typé of furnace may be

placed in either of two basic categories, depending on one’s approach and
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preconceptions.

Almost all investigators agree that African furnaces can be divided into at
least, three main types characterized broadly as bowl furnaces, low shaft furnaces .
and high shaft furnaces. However, there is no consensus regarding the distinction.
of shaft furnaces into low and high. Whereas Kense (1983:48-49) gmphzisized the
presence of a superstructure and/or bellows to distiﬁguish between the types, Van
der Merwe (1980:489-9) focussed primarily on size, the presence or absence of 5 B
slag tapping hole and the need for bellow to separate his categorie‘s; To Tylecote -
(1965:341), the essential difference in this classiﬁcation is in the manner of
blowing. Low-shaft furnaces have to be bellow-blown while the taller shaft :
furnaces may be blown by natural draught. Although this classiﬁ_éatory scheme . -
moves the emphasis from superﬁcial morphology towards the opération of thé '
furnaces, it ought to be noted that this system (like . the one it supercedes) is
devised from early Européan archaeological evidence for which complete
reconstructions and operating details have to be inferred. How well it will suit
the superior African ethnographic and archaeological materials is not yet clear,
either for classification purposes per se or for historical discussioni(Sutton 1985:
165). No wonder there has been different -classifications used by ﬁeld
archaeologists. Thus Schmidt and Avery (1978) classified the furnace constructed :
in the Kiziba division of Buhaya in northwestern Tanzania as a ’shaft;bowl type’. |
Similarly, Judith Todd (1985:91) who undertook a historical, ethnographic and |
metallurgical reconstruction of a pre-industrial bloomery process in the Diman

region, southwest Ethiopia, recorded that iron was reduced in a forced draught, .
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conical, nonslag tapping shaft-bowl furnace.

Tuyeres

Along with slag énd furnace remains, the other most frequently preserved
archaeological material is tuyere. Tuyeres are generally cylindrical-shaped tubes
made ouf of hardened clay although ‘they are often tapered at one end. Tuyere
lengths vary and are of differing diarﬁétefs. The most common method of making
the tuyere is by moulding clay around a prepa;'ed wooden stick, so that it could
be removed easily after drying (Kense 1983;53). However, modifications of this .
method include the piercing of the desired diameter by a sharpened stick through
a solid mass of clay. Recent work has stressed the l;eed to observe function as
well as forrh, ~in particular whether (or how faf) the tuyeres were inserted inside
the furnacleA so that the draught is bre.—heated before reaching the centre.

- The function of the tuyere can bé two-fold. It c-:an either provide the intake of
air from a bellow system into .the furnace or it can regulate the air from a
natural draught. Therefore, as Coghlan (1956:88) points out, the presence of
tuyeres does not necessarily indicatg the use Qf'belldws at the site, An‘ interesting
distinction hasv been made by Chaplin (1961:55-6) that may clarify this ambiguity.
He suggests that in the case of clay pipes or tubes being used without bellows, it
would be more accurate to refgr to them as tewels. .Tuyeres on the other hand
would be only those tubes through which air has been forced into the furnace

through pipes attached to the bellows.
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The vélué of thc; distinction gains supbbrt from fhe observation that often there
is a separation between the clay tube (tuyere) and that piece w;hich fits into the
side wall of the furnace. This latter piece usuﬁlly resémbleé.zi trumpet énd
(truncated cone shaped) and can be of ‘va_rying width. As such, this piece would
also seem to be a tewel, even though'it is associated with the use of bellows. The
important difference, however, would be that there are in fact two components
possible in draught mechanism (Kense 1983:54). If tuyeres are used with bellows,j
the bellow nozzle is often affixed to the tuyere mouth by means of a series of oné
‘or more additional clay pipes that vary in length from a metre or more so that
the bellowman can be positionéd sdme distancev away from the hot fufnace;
Sometiﬁles too, the tuyere mouth is wide enough so that it can Ial-ccommodate the

insertion of two bellow pipes (Tylecote 1965:201).

Bellows

The provision of draught into the furnace is .an essential element in 'thé'
smelting prdcéss. Such a‘draught‘ can be sqpplied naturally from the local wind
' Elowing channélled through pipes With(')llt belldws or forced aif _frorﬁ bellow‘s‘ or a
coﬁbination of both. Like furnaces, the classification of bellows has been
subjected to considerable culture-historical discussion (Luschan 1909; Kluse;nanﬁ
1924; Frobenius 1913; Cline 1937; Posnénsky '1966). " The classiﬁcétion has been
based mainly on data derived from ethnographic inifestigﬁtibns with very little
informati'on- concef‘ning bellow _typés in prehistoric times being available

archaeologically. 'From this source there i§ available at least a general outline, df
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the different bellow types that have been used in African smelting. Von Luschan‘
(1969:24-37) listed four types: pump bellows, bowl bellows, bag bellows and skin
bellows. This classification covérs all the known types of bellows in Africa except
that it does over-generalize in some respects (Kense 1983:50). Cline does make an
ethnographic summary of the main types of bellows in Africa and concludes that
these are: the drum bello‘.avs, the bag bellows and the concertina bellows (Cline
1937:102-6). The most important.point that Cline derived from his classification
is that the bellows demonstrated a significant distribution across the continent
(Cline 1937:102). Below is a description of the bellows.

(a) Pump Bellows:

Apart from describing them as beihg cylindrical bowl bell(;ws, Luschan
(1909:33) did not indicate any other aspects of this bellow tybe but noted
that they have been found in Madagascar and are probably associated with
Indonesian smelting practices.
(b) Bowl Bellows:

The essential feature of this is a pair of vessels which may be of pottery, clay
or wood (Luschan 1909:25, Davies 1967:238). These have a l.oose skin or
leather diaphragm fitted over the chamber. They are operated by moving the
“leather covering up to inflate the chamber as air is sucked into it through an
opening left along some point on the tuyére, ﬂor bellow pipes and down to
deflate forcing draught out through the pipes into the hearth or furnace. By
working on a pair, the air can be replenished while one chamber is being

deflated of its air. The operation of the bellows is done with the hand but
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in Egypt the 'feet are used (Davies 1967:238). - What Cline (1937:102) 'has
described as drum bellows having 'a loose diaphragm fitted over a As'olid
chamber would equate with the bowl bellows described above. Bowl bellows
occur in Nonjtlhern Ghana (Pole 19743) and also among the Bassari of Northe;fn
Togo (Davies 1967:239). It.has been found to have prevailed in the interior -
region of Cer;tral‘ Africa; the Lakes region and on the West Coast from
Cameroons to the Gambia (Clline 1937:102) ahd at Meroe (Shinnie 1985).
(c) Bag Bellows

This consists generally of a pair of wooden chambers, each with a
cylindrical upp.er section of skin tubing attached. At the upper end of this
tubing is a stick of sorts by which the blower lifts the tubing up and down to
induce the draught. Cline’s (1937:105) concertina type would be like thé_ bag
bellows which he recorded only from Northern Togo @ and  Northern | Benin
(formerly Dahomey), Yoruba and Liberia. Bag bellows are found in North Africa
and the Sahara, and like the skin bellows, are = more easily trans portable' over
distances. They overlap occasionally with pot-bellows, for insiance, at

Atakpame (Togo) and in the Cameroons (Davies 1967:238).

(d) Skin_Bellows |
There are constructional differences between this type and the bag
bellows although they both derive fheir air from skin woven into a bag of
some sort. The skin bellows can be of varying sizes of animal skins that havé

been sewn together on three sides with the fourth side left open to enable



15

- the blower to opén and shut the bellows as he pushes it up and down
"(Kense 1983:50). Cline (1937:102) recorded the domination | of the skin
‘bellows in the Horn of Africa, ‘the Sahara, South of the Zambezi, and in a

iarge part of East Africa. The general distribution of bag and skin bellows

correlates closely with the penetration of - Arabic/Islamic influgnce ‘into

Africa. This inﬁuence would predate centﬁry A.D. on the East Africa coast

and be perhaps a. century or later in Northern West .Africa (Kénse

1985:22). It is not known from the Zaire 'Baéin region.

If needs to be emphasized that unlike furnaces, since most of the bellow
types will not preserve archaeologically, a diachronic examination of bglldws
development is not easily undertaken (Kense 1985:19). The recovery of three clay
pot bellows from one of the fﬁrnaces excavated in Meroe in the S'udan" in 1969/70
has been reported by Shinnie (1985:33-34). Thes_e. bellows are probably the oldest
~ bellows discovered in Africa dated to the seéond century A.D. and fherefore
provide the main evidence from the antiquity of bowl bellows (although not
necessarily constructed from clay5 (Kense 1985ﬁ22). ’i‘hose made frorh wood or
wholly from leathgr or skin would have_liitle chance of preservation. |

Kense (1985:19) notes a classification of either bowl/drum bellows (made of
wood or clay) or bag/skin bellows with importéﬁt variations within them as being'
the widely acgepted classiﬁcation of bellows. For the purposes of this study' and
on tlhe basis of the ethnographic data gathered during the _ field studies, a
classiﬁcation of bellows into a bowl/drum, 'skin, and bag would be gdopfed in

order to maintain the important variations between skin and bag bellows. A
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disc'ussion'of bellows as they relate to blacksmithing in Mamprugh is presented in

Chapter Five.

A Review of Aspects of the Processes and Organization of African
Iron Production

- Iron production is a complex process involving several stages of activity. This

includes the mining of the ore, the breaking bf the ore into the. required sizes, the -
careful hand sortipg of the ore to remove unwanted inclusions and the building of
the functional devices like the furnacé, tuyeres and bellows. In the actual procesé,
the iron smelters knew when to stop the smelting‘ without trying for impossible
temperatures. Ritual was a vital element of the process. It is instructive to
discuss aspects of iron production in order to reflect the behavioral and technical
complexities as well as the téchnological variants in Africa. This, it is expected,
would facilitate a better appreciation and comprehension of the technology of iron .-
production, a process which Childs and Schmidt (1985) have referred to as a

significant change towards technological complexity.

Iron Ore - A Basic Raw Material

Throughout Tropical Africa, the main source of iron ore is a ferruginous
hardpan - the so-called laterite that is widespread in West Africa (Diop 1968).
This occurs normally as surface outcroi) or in sheets not far below the surface or.
more deeply buried by accumulated sédiments or some other formation, for -
example, sandstone (Boeuf 1937:403). The thickness of the deposits varies from )

one to ten metres and the grade from 30% to 70% of iron (Boeuf.1937). In
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terrns of the physical description, the ores are either nodular or in large lumps
that are crushed into the required sizes. |

Iron ores can be distinguished on the basis of their chemical coinposition’into_
carbonate‘ ores and oxidé ores. Siderite b'is one of Ath'e carbonate ores. It is also
called Spathic. It has a composition of FeCO, Coghlan (1956:14) quotes an iron,
content for this ore as 48% which is relatively lorver than for the oxide ores but
about the same as _for the sulphide ores (Kense 1983:32). It. is an ore type for
which -roasting is the best preparatory method. . This serves to increase the
percentage of iron present per unit volume. In the roasting process Vof the
carbonate ores, the resulting chemical product is Fe,O, (Tylécote 1965:190) so. that
this is a |
critical pi)int to be remembered when analyzing‘ the ore wastes.

.All authorities agree that the oxide ores have traditionally been the vmost
important source for iron smelting (Eckel 1914:11; Forbes 1950:383; Coghlan
1956:14; | Tylecote 1965:179-83) and that these appear to be the most widely
distributed ore_é (Kense 1983:32). Eckel has distinguished three different groups
within the oxide family, depending upon the ratio of Fe (iron) atoms to the O
(oxygen) ones, and the amount of H,0 (water) presént. The first is ferro-ferric
oxides, and is exemplified .by magnetite (Eckel 1914:23).. Magnetite has the
chemical composition of Fe,O, and when pure has the richest iron content known.
Coghlan (1956:14) gives the iron coiltent as 72.4%. It occurs in sand and gravels
of river beds where it can be easily collected and washed before smelting. It

appears as a greyish to black mineral although it will turn to reddish brown upon
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exposure to air br water.

A second iinportant oxide" ore is Ferric oxide. It has no water content thus it
is known as an anhydrous type (Eckel 1914:22). It is characterised by the
common mineral haematite and has a chemical forrﬁula of Fe203. It;s' iron
content stands at about 70% and thus is the second richest iron containing ore
available (Coghlan 1956:14). This element has also been referred. to as red
haematite, specular haematite, colithic, chemalite or fossil ore (Eckel 1914:24) and
is the most commonly found ore on all the continents (Kense 1983:;153). The third
group of ferric oxide is categorized as hydrous ferric oxides. These have retained
Watelf within their bond. On the basis of the H,O content, hydrous ferric oxide'
are differentiated into groups. Limonite is the commonest name ﬁsed for these.
This has a chemical formula of Fe,O,ZHZOI (Todd 1985:93). Limonite occurs in
stratified formations, and is 'usually formed by deposition in swamps and lakes
(Eckel 1914:47). Bog iron is one of its forms that is déposited as such (Coghlan
1956:15). Limonite ores have tradifionally been called "Brown ores" so named
because of their prevailing yellow or rusty-brown colour in soils, sands, clays, and
sandstones (Coghlan 1956:15). Forbes has given a figure of 59.9% as the
theoretical iron content for limonite, although the practical is considerably lower
at 25-58% (Forbes  1950:381). Limonite iron contgnt can also be improved
through the process of roasting, thereby eliminating much of the excess moisture
in the ore. As such, the resulting ore behaves much like the normal haematite

(Kense 1983:34).
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Obtaining and Preparing the Iron Ore

The smelters were skilful in locating egposed deposits riche§t in iron. They
determined the quality of the ores by lifting and weighing them in the haﬁd, a
Iump at a time, as they collected 1t At Tiza, in the Upper West Region of
Ghana, there are various areas within a radiﬁs of about six kilometres of the
smelting site where the stone is suitable. The smelters in the past collected small
amounts of ore from each place since they were not sure which would yield the
highest grade of iroﬁ. The smglters remark'éd that the sarhe pr(;ceduré ﬁould
have béen used in former times until the location of the ores that yielded the best
iron was established, when that site would have been used exclﬁsively (Pole -
1974a:24). This reﬂecté the tendency of trial and error in the location of good
iron ore sites for their continuous exploitavtion.

Several ways of mining iron ore have been identified, the use of each method
being determined normally by the depth of location of the good iron ore in the
geological formation in the érea concerned. The most common method is by
digging shallow open quarry that raﬁges in depth from 50cm to a few metres
deep. Examples of th‘e use of this method havé been recorded at Chiana, Lawra,
Garu and Zanlerigu in the Upper Region of Ghana (Pole 1974a:24) and in the
Bassare Region of Northern Togo (de Barros 1985:151). Others come from the

Darfur region in the Sudan Republic in Northeast Africa (Haaland 1986:54). By
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occurring in the form :of surface outcrops, the ores are easily exploited wiihout the
creation of subterranean galleries. A'. second method of ;nining is by sinking :
vertical shafts in thé shape of a cylindrical or truncated cone one to two 'métrés
deep arrénged in groups of five or six. Exainples are derived from Dedougdu .apd
Bobo regions in northern and Westerli Burkina Faso respectively, in Fouta Djallon
in Chad, and in the caves of Bougouni in the south of Bamako in Mali (Diop
1968:3). The last method to be mentioned is less common and involves the use of
a curious system of. wells and .connecting tunnels. An exampie was fpund in
Akpafu of northern Volta region of Ghana (Rattray 1916:432). |

The iron ore obtained was transported in basket loads to the smelting site
where they were prepared. The ore pieces were broken down or crushed into the
required siies and a careful hand sorting of the ores was undertaken to ‘remove
. deleterious materials. The ore so sbrted was not always pure for i_inmediate
smelting. They might contain too much- water which has to b¢ extracted. The
process of removing preliminary impurities from the ore is known as roasting.
This has been shown to have existed in early times (Forbes 1950:384; Tyl_ecote
1965). Near Oyo, north of Ibadan in Nigeria, small and large nodules of
haematite iron ore obtained from depths between 1.2 to 2.4m was first roasted on
a wood fire and broken up with wooden pestles (Bellamy 1904). - This indicates a
careful preparation of the ore before it was smelted.

Roasting was done in the open and néver in kilns (Tylecote 1956:340). It
served two main purposes. First, that of driving off water or carbon dioxide from |

the ore and sécOnd, making the ore more friable (Tylecote 1956:340), thereby
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making it easier to reduce its sizes into the desired dimensions. Roasting will
remove carbon (C) from the carbonate ores aé Carbon dioxide (CO,) and result ine
‘a ferrous oxide that is then ready. for normal reduction (Kense 1982:32). The
iron content in limonite ores (one of the major groups of ferric oxides which has
retained water in its bond) can also be improved through the process of roastihg,l
‘resulting in the elimination of much of the exce'ss'moisture in the ore.

From the Dimam region of south west Ethiopia, no prior roasting of the ore
was carried‘ out but the first charge (quantity of iron ore poured into the furnace
fire through the top at a time) was placed in the furnace oné hour before
bellowing was began (Todd 1985:99). This might have served to ﬁérm the ore
slowly and to drive out any excess water or carbon dioxide that it may have
retained. It is interesting to note that limonite was the mﬁi_n ore used for
smelting though ﬁﬁxturés of magnetite (Fe,0, - black) and limonite were also
reduced (Todd 1985:93). Both ores were collected from surface outcrops with fire
setting occasionally being necessary for the magnetite after which they were
concentrated by hand sorting the alumino-silicate mineral impurities. They were
then broken into fragments and dried in the sun.

It is an open‘ quesfion whether by spreading sizeable pieces of .iron ore on the
ground, the intense heat of the sun in Tropical Africa could result in its partial
roasting. If this is so then the lack of mertion of roasting as é way of preparing
- the ore in most of the Written‘ records on iron production in several places should
not b'e taken to mean an obvious absence of the process especially where it can be

determined that the ores are of a type that contain excess water like limonite
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ores. 'What the Dimam example indicates is the fact that.iron producers in
Africa, guided mainly by the empirical experience of uncounted generations, were
in possession of a high level of metallurgiéal knowledge. That this is true is
exemplified by the report from Koni, not far from Korhogo in .Northern Cote
d’Ivoire.  Here, the Senufo smelters after mining the ore panned, crushed, and
then formed them into balls befbre casting them into the furnace (Gardi 1969:25-
40; Zacharias and Bachﬁiann 1983, quoted in Pole 1985:148). This evidently_ I‘
suggeéts a detailed ore preparation process which allows a much higher yield than
other forms discussed above. What it reflects is the variations in smelting ’
processes are 'evident not only in furnace, bellow and tuyere forms and -
arrangement but more importantly too in the mining and prepa;étibn of the iron
ore. Such variations and/or similarities need to be highlighted in ethnographic
and, where possible, archaeological researches on traditional iron production in

Tropical Africa.

Smelting the Iron Ore

It has been indicated earlier that iron does not occur naturally in sub-Saharah
Africa. It readily combines with other substances to form iron compounds. - In
the natural state, these compounds are associated with non-metal materials and
other metals in 'rocks known as ores. The processes of separ_éting thé iron-bearing
material from the- other substances and extracting the iron from th_e former arel
known as smelting (Pole 1974a). The processes are complex and a wide diversity

of African smelting techniques have been summarized by Cline (1937).
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The furnace structure in which the smelting is carried out and the tuyeres
which direct air intb the centre of the fire in the furnace are subjected to
tremendous heat. This necessitates the use of refractory material with the
following properties in their construction. It includes a temperature tolerance to a
maximum of 1300°C, insulating effect, plasticity in expansion and contraction
during thermal stresses without disintegration, resistance to fusion with slag or
iron bloom, low heat conducﬁvity to retain furnaces heat and building strength
(Norton 1931). Clays high in alumina (ALQ,) and/or silica (Si0,) meet many of -
the above criteria with the latter being particularly good for insulation and
building strength while alumina clays have many of the other properties (Norton
1931).

To achieve the high temperature required for smelting aided only by the
natural draft of the clay-i)uilt furnace and usually by hand operated bellows is a
major task in itself (Phillipson 1985:148). The charcoal deposited with the iron
ore pieces in the furnace burns to release heat to smelt the ore and more
importantly produces carbon monoxide (CO), an unstable gas that combines with
the oxygen (O) reduced from the iron oxide of the ore as it is subjected to high
temperature in excess of 900°C. The two combine to form carbon dioxide (CO,)
thereby reducing the ore to the metallic state, as the non-metallic elements known
as gangue are separated from the iron compounds..

The charcoal was probably the most crucial factor in the smelting process
because it was involved in the -very chemistry of the reduction process (Goucher

1981:181). The attainment and maintenance of a specific chemical balance within
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the furnace is a necessary pre-requisite. to the success of the process. Thus an
over enthusiastic fanning from the bellows could malie Carbon Monoxide (CO)
recombine vi'ith the Oxygen (O) t’o produce carbon dioxide (CO,) thus negating the
whole proéess (Anquandah 1982). Mean temperatures for smelting is between
1000°C - 1200°C (Pole 1974:8). Traditional iron smeltérs were  certainly not
academic chemists but these rudimentary basic, secrets of iron technology were
known to them (Anquandah 1982:67). For instance, it has been noted through'
experiments that the structure of the broad-b_ased an(i narrow-tops of some;
furnaces was designed to lead out hot gases and so to feciuce temperature and
maintain an equilibrium of carbon monoxide inside the furnace. This brecludes a
combination of carbon monoxide to carbon dioxide to sabotage the entire sniélting
process (Schmidt and Avery 1978; Van der Merwe and Avery 1982; de Barros |
1983). By producing iron which was steel-like if not actually a deliberaie steel -
(Goucher 1981), IWest. African smelters have made their mark technologically,lali
achievement_ accomplished through the use | of long tuyeres to introduce air
preileated to ai)out 600°C into the combustion chamber (Schmidt and Avery 1978).

The charcoal and the iron ore aside, it has been noted that other substances
are added to the smelting material to promote fusion. Such Aa substance is
referred to as flux. Fluxing can be described as the process by which the
smelting point (or free-rur_ming temperature) of an oxide or slag has been lowered
by- the addition of other compounds (Tylecote 1962: 186-:‘7). By converting the
non-ferruginous part of the ore - gangue - into a fluid slag, it assists its removal

from the furnace (Tylecote 1965:341). Some of the more common forms of fluxes
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include magnesia, silica, lime and alumina (Eckel 1914:146).

In Nigéria, near Oyo, séme of thé slag was returned to the furnace (Bellamy
1904). This §vas the last slag to be tapped from the furnace which was highest in
iron slag since it had been in close contact with the reduced iron and therefore
could be almoSt saturated with iron (Tylecote 1965:341). Small fragments of iron
slag from previous smelts were also included with the ore charge in the furnace in
the Diman region of Southwest Ethiopia (Todd 1985:93). From a report on a re-
~ enacted iron smelting process in the Gisgara area near Butare, Rwanda, some
kind of weathered quartzite was ground into a powder and thrown on the fire
yielding silica which served as a fluxing agent (Van Noten 1985:115).

In addition to a high iron content and the presence of elements .like magnesia
and silica, certain iron ores in Tropical Africa have been determined to contain as
much as 12% of water which facilitates émelting without the uSe of limestone, a
material Whicﬁ isv a good fluxing agent but not available in the region (Forbes
1933:231). The use of botanical substa;nces in the smeltihg process has been
‘recorded. At Lawra, in Upper West region of Ghana, Pole (1974b_:134), noted the
addition of extra ingredients consisting of roots, stalks and leaves of certain plants
together with Some parts of the head of a dried mud fish into the furnace both
through the tuyere opening and the top as the smelting was in operation.
Without the addition of these extras, the smelters indicated that the iron could nof
be releaséd from the stones (Pole 1974b:134). Van Noten (1986:106-107) witnessed
a smelting in Madi north-eastern Zaire which was carried out in a depression dug

in the ground with a piece of log placed in it below the charge. This was said to '
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produce ’foam’ to allow the *stones’ to be formed while chopped pieces of. néle :
cut branches, and a hollow kind of wood produced ’liquid’ and ’sap’ .r‘espectively
to help the smelting of the ore (Van Noten 1986:107). |

Evidence of the use of "extra ingredients" consisting of botanical substances
like leaves, bark, roots, stem, stalks together with zoological substances like bones,
and fish heads, in the smelting prbcesé is not likely to be found. in .the
arcﬁaeological remains of iron smelting. There is, theréfore, the need for
archaeoiogists, ethnographers and scientists conducting re-enacted iron smelting
processes, using aged surviving smelters to pay attenti.on, to this aspect of the
~ technology and have samples collected ‘for analysis. It is in this direction that v?e
can determine whether these plants were added mainly for. their ritual value 61'
for the purpose" 6f serving as fluxes releasing vital elements to si)eed up the,
sebaration of the iron metal from the non-ferruginous elements in the iron ore. It
should not p'ass‘ without mention that suéh attempts to inquire ihto the minor
details of traditional smelting technology like blacksmithing are sonigtimes t.l;ez;ted

with great suspicion or outright cohtempt making it difficult to be able to

determine and separate a situation where the surviving smelters have forgotten -

such details from where they do not ' want to disclose them. Van Noten’s
(1981:111) attempt to know what happened to the variety of botanical materials
that were placed in the furnace met with the refusal of the smelters re-enacting

the process. Tact and diplomacy would be greatly needed in this exercise.

Slagging
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Slagging is the process by which the impurities and other non-metallic oxides
contained in most iron ores are removed from the ore during reduction (Kense
1983:39). Forming the most extensive remains from a smelting 0perzition, slag
largely consists of iron oxide and silica compounds (sand). When the temperature
_in the furnace is raised to about 1170°C, the fayalite compounds in the ore melt; -
they become fluid and move down away from the iron in the furnace (Kense
1983:39). The iron metal is not molten with the attainment of this temperature.
It is held together by a semi-fluid slag rigid enough to'prevent its sinking motion-
(Wynne and Tylecote 1958:348). | |

In Africa, the slag is allowed te drop into a pit if there is one, or to coagulate
at the base of the. shaft to be collected at ‘th.e end .of the process. In the case of
more efficient furnaces it is "tapped" through a speciallj designed orifice at the
base (Kense 1983:39). The drain hole is opened to allow the outflovs." of the
“molten slag that has collected inside the furnace after which it is plugged to keep
the lower part of the furnace completely sealed. Tapping is more easily achieved
if the furnace is inclined, or is built into a bank or anthill with a frontal opening
at the base (Sutton 1985:173) or from a sloping interior furnace wall base opening

into a pit.

Forging

The end result of every successful smelt is the production of a bloom, an
irregular, heterogeneous mass of iron often with a thick tongue at the base

indicating that it has been seated in the back and the base of the furnace (see
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plate 14). This product lS not pure. It has a spongy-like texture and may containu
- up to 50% slag inclusion with charcoal pieces adhering to it on the outer face - ..
(Tylecote 1970:72). It can also be‘ coated with fuxlnace slag  which needs to be A
squeezed out during consolidation (Todd 1985:94). Before a tool can be madé "
from this iron metal it must bé purified and consolidated by separafing from the
waste broducts - the slag - and brought to its desired shape. |

Forging involves the reheating and hammering of the bloom which results m
decarbonizatlidn. This raises the carbon content in the bloom. A variety of 'Ways. B
| of dealing with the crude product have been observed to ha‘l'e been practised by
different iron workers in -different locations. In the‘ Upper Regidn of Ghané;
"forging involved the breaking of the bloom up into small pieces by placing it on
a iarge stoné anvil and hurling heavy piéqes of granite at it; the slag and charcoal
pieces .véver'e discardéd and the iron fragments gathered together. .<They may be_ .
enclosed in a clay sphere or placed directly in the forge fire. The pieces are
heated uqtil .tacky and begin to coagulate. At this moment they are removed
from the fire and beaten genﬂy with a light hammer, to remove more impuritieé'
and form the pieces into a solid lump (Pole 1975:15)". |

AIn the Bassare Regiaon of northern Togo, the bloom waé ‘ brbken u;i and
crushed Iin iron crushing and grindihg mortar of stone into bits and pellets
separated from the slag. These were mixed with clay and vegetable ‘ﬁbre to form
a ball and worked in the hearth at the forge to improve the purity and working
characte'risﬁcs of the. iron (de Barros 1986:113). For strength, the practiée Of'l‘_..‘)

quenchilig and tempering was adopted by the Dimi Smiths in the Gemu Gofa
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province of southwest Ethiopia (Todd 1985:95). The end result is the raising of
the carbon content in the bloom converting it into a steel iron, homogeneous and

purer ready to be worked into tools, weapons and other items of iron.

Smelting and Smithing: A Distinction

The traditional iron industry has two broad components of specialized
activities, nalhely smelting done by smelters and smithing by blacksmiths. Iron
smelting is tﬁe production of workable iron metal from the naturally occurring -
ore and blacksmithing is the manufacturing of tools, weapons and other related
“items from iron. From the above distinction, iron smelters can also be referred to
as iron producers and the forgers as blacksmiths. Before the introduction of iron
bars and scrap metal impbrted from Europe, traditjonal smelting provided all the
raw material requirements of the blacksmith in the form of a complete bloom or
fragﬁents Sﬁfﬁcient to make iron items (Pole 1982). The smithing activity,
therefore, started with the forging of the iron bloom produced by the smelting
component of the industry into a form suitable for working,

One may ask why the need for this distinction. It is to enable us answer the
qﬁestion as to whether every blacksmith ‘could smelt or all smelters could also
smith iroh, since a statement that the iron workers of sub-Saharan Africa are able
to both smeit and smith (Boeuf 1937) is likely to carry the impression that every
smelter is also a smith or else the working of the iron into items is always carried
out by the same people who smelted. Historical and ethnographic accounts depict

that in practice it is not always so. Iron working informants I talked to in



30 ’
Mamprugu and in the Upper Regions of Ghana indic‘ated- that it was not
automatic that every blacksmith m Northern Ghana knew how to smelt although
they were very optimistic that most smelters might have known how to forge iron.
Smelting, they indicated, involved more skill and expertlse It was also lengthy‘
and very labour intensive processes often undertaken by a specnahzed group who
had the know-how. This is in line with Pole’s (1975.31) observation during a
demonstration ' smelt at Chiana near Navrongo in the Upper East Region of °
Ghana, that, the blacksmith in charge ‘of the demonstrntion was obviously more at
home in his forge than at the furnace. This was because traditionally the sinelts
and the blacksmith came from different families and were distinct specialists (Pole,
; 1975:31). Such division of labour is well attested in sub-S.aharan Africa. Bassare
smiths of Northern Togo obtained iron bloom from their smelting counterparts (de
Barros 1985:153). This internal division of labour was most highly developed in
the western part of Baseare where smelting was done by the villages around the
rich inon deposits with villages to the south where quartzite stone for anvils and
hammers is' abundant concentrating on smithing (Pole 1985a:153). In the same
way, Yatenga was known for the quantity of bloom it produced and the Mossx,
also in Burklna Faso, for the great skill of their smiths (Forbes 1933: 232)

In the highlands area_of northeastern Nigeria and northwestern Cameroon, the
separateness of the smithing group has been noted. The smiths in Surkur in
northeastern Nigeria were not necessarily smeltens (Sassoon 1964). Vaughan (1973)
spelt out in more detail the distinctiveness of the smithing group within Marghi

society in Cameroon. Smelting could be done by any person and each family had
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its own furnace butv only members of certain families were allowed to become
blacksmiths. The smithing group was defined as much by their lack of farming
skills as by their smithing actiif_i’ties. They were craftsmen, not just smiths. I;n
the Nupe Kingdom in Nigeria, a similar division of labour was found. Iron
producers were distinct from blacksmiths although some men were members of
both groups (Nadel 1942:259).

The ethnographic account documeﬁts instances where the smelting gctivity has
been carried out by farmers who delivered the product to the b_lacksmiths- for
forging and smithing. Examples can be derived from Surkur and also in Marghi
society in Northern Camefoon. In the latter, the smelters were not smiths buf
were smelters (Vaughan 1973:175). Such farmers/smelters, like theil: non-smelting
counterparts in the communities, represented a group of people who are on record
as having been resistant to the introduction of imported wrought iron aﬁd
manufactured iron items from Europe into Tropical Africa (Pole 1982). This Wa§
because ‘tools made from local iron Were' usuﬁlly said to be harder and longer
lasting than those made from imported tools or scrap iron as my field work in
northern Ghana showed. .Three hoes were needed to comblete work on their
farms in the early 1970’s whereas a hoe made of local .iron would have lasted
more than two seasons. It Wasvthe low quality of imported iron which prompted
the smelters of Surkur to start smelting again in the early 1960s (Sassoon
1964:174) since they were in charge of the means of production. Similarly as a

“result of their dissatisfaction with the quality of the hoes the smiths made from

imported iron, the process of smélting was resurrected by the farmers/smelters of



/ 32
Marghi society (Vaughan, 1973:175; Pole 1985a:115).

Far from being ’pure’, after the eighteenth century, much of the European
iron had a high sulphur content due to the use of coal as fuel which sériously
affected the quality of the smelted product and made it a poor substitute for the
carbon steel or pure iron bloom from some African furnaces (Goucher 1981). It
is, therefore, of little wondér that traditional iron production cqntinued at low .
levéls in Bandjeli in the Bassare .regioﬁ of Togo despite the presence of cheap
imported scrap iron until 1951 when smelting was forbidden by the Fferich as a
deforestation contrél measure (de Barros 1985). In Dimam, in the northern pax;t
of the Omo Valley, South-west Ethiopia, the Dimi smiths found scrap steel to have"
“higher strength and be more difficult to forge or repair than locally produced
iron; thus as at 1973 they preferred to reduce the local ores than use imported
scrap (Todd 1973:39-40). Did the widespread preference for local iron emanate
mostly from its method of manufacture‘ as Van der Merwe (1971) has noted. Pole
(1982), mentioned nostalgia for old tradition as an equally important factor. The
reason for the preferénce was 'therefore not only qualitative, it may- hz;ve been
conservative, a prejudice hinged on a regard for local material.

From the foregoing, it can be fealised that in the past some tribes or groups
within a given Qomﬁlunity specialized in smelting iron more intensively than
others. Caillie (1830:318) indicated that in Sambatikila, blacksmiths of Sierra
Leone imported iron from Futa Djallon. The basis of such specialization might
have been due to the comparative advantage one group or family enjoyed ovér the

other because of its proximity to, or control of, the source of iron ore, nearness to
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abundant and easily exploited selec'ted' tree species needed for making charcoal or

a monopoly purely based on tradition.

. Rituals and the Role of Women in the Iron Production Process

In this bart of fhe discussion we shall exaﬁne'brieﬂy aspects of the systems of
beliefs, rituals and regulations st;'ucturing the process of iron smelting an.d‘ the
relation of the iron workers to the rest of the community. Thistj would be
concluded with é. brief discussion of the role of women in iron manufacture.
Uﬁlike the blacksmiths workshép or forge which is a public place §vhere villagérs
are likely to meet tb chat While. observing the craftsman, smelting is confidential
“and is carried out away from thé village. This was uhdoubtédly due to the desire
to keep the technical process secret as well as to symbolic discretion (de Maret
1985:77). |

The smelters themselves ‘had special rela’tipnships with their furnaces. This
cultural énd natural status of furnaces is clearly expressed in the differing
treatments that is evident in the ethnohistoric and ethnographic -data hvailable.
Along with many, if ﬁot all iron prodixcers, the terms applied to human bodies
are extended to furnages. Furnaces are described as having mouths, necks, bodies,
bellies, naVels, lower parts (genitglia)(Pole 1974a, David et al. 1988, also see Fig.1).
Some furnaces are ornamented with breasts and conSidéred as parturient women,
This practice is reported among the Luba, Ruud, Tshokwe, Shona, Karenga all. in
Central Africa and in Rwanda (de Maret 1985:77), and also in Southern Tanzanig

(Sutton 1985:176). In ‘Ghana, it is reported from Lawra and Zanlerigu all in the
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Upper Regions (Pole '1974a,§1974b),. As shown 'by de Heusch (1982:382-486)" : )

pregnancy is assimilated to cooking, the child undergoing an intra-uterine baking.

Ritual practices are a part of the African iron production process. .Various
stages of the activity are preceded by rituals. At Lawra, in the Upper West
Region of Ghana,v the iron smelters were said to have begged the earth to allow
them to ‘remove the “ore by the slaughtering of a fowl (Pole 1974a). And at ':'
Zanlerigu, when the ore wa's‘ moved to the smelting site:, a small branch of acacia "
is put on top of the pile and a ring ef wood ash is put round it on the ground,
niarking a barrier, both for the spirits outside and those inside that may cause
harm if they get out (Pole 1974a:26).~ Blacksmiths from the village of Tourma, in _'
the Darfur province of Sudaii, draw animals' on the oiltside Walls of the furnace |
-(Haaland 1986:52'-53). Theser were said to protect the l‘urnaee an(l the smelt fr(im _
the evil eye. Similarl)i the sh,aft_'at Zanlerigu, .lefisi, Lawra, and Tiza in Northern
Ghana are each marked with a cross in white ash all 'of which converged at the T
place of sacrifice (Pole 1974a:27). In the Mandara highlands in Cameroon, the -
furnaces of the Mafa was guarded by a pot in svhich sacrifice was made on the -
| day of the smelt (David et. al. 1988:375). |

Further testimony that special equivalence between furnaces and person 1s
evident in the choice of furnaces to ‘represent typical sacrificial content. The
smelting operation at Jefisi is preceded by sacriﬁces of fowls aml at Garu the deg ) .
was used (Pole 1974a:2_7). At Lawra, Pole (1974a:27),. has recorded that "one_“l

male fowl was sacrificed on the ’navel’ of the shaft. This is the repository of the .
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agent through which the iron is smelted: it is as a‘ result of this sacrifice that the
necessary goodwill is released to allow the smelting to proceed. Another fowll is
sacriﬁcéd 'on a small stone inset into the support at the back of the Shaff in order
to propitiate the earth. A third fowl is sacrificed next to the bellow pumps in
order to bring the attention of the elders to the work that is about to start. A
fowl and a guinea-fowl are sacrificéd at the shrines of the ancestors; four small
fowls are sacrificed at the cardinal points some way away from the site"”. The
* pouring of libation was mentioned as practised in Jefisi and Garu which also
served the same purpose. At Garu, a libation of millet gruel is made on each
side of the shaft, over an iron stake set in the grour{d (Pole 1974a:28). The
rituals, it is important to note, were accompanied by incantations. In Bassare, in
Togo, a teenage boy was positioned near the fﬁrnace and given several lashes on
his bare back until he screamed and cried to signify the restoration of lifé into
the furnace (Posnansky, personal communication).

Why all these attention to detailed rituals which sometimes involved the
slaughtering of over half a dozen birds and the canning of children? Several
answers can be given but one of the basic reasons is to be found in the very
nature of the smelting process. It was lengthy, strenuous and risky. The sméltets
were particular about avoiding failure. A‘ failure, according to contemporary

smelters inferviewed included instances where the bloom produced at the end of
the smelt is too smail or had no iron in it. They would not always attribute
failures to physical factors. To the smelters activities and techniques associated .

with sinelting are not always functional; they can be ritual (Van Noten 1986:117-
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.118) as well as supernatural. Rituals in smelting are meant to invite the help of

*unseen powers’ in the undertaking or to show dead blacksmiths that they had not

been forgOtten' and thereby dissuade them from interfering with any.aspect of the

work. It was alsb aimed at protecting the furnace and the smelters against ’evil’

or wicked eyes that might obstruct the process (Pole 1974a). It was seen as a _
safety measure against serious accidents like the explosion of the furnace. | .In

effect, ritual is explained as protecfive in intent or more pfeciselyL as apotropaic in
thet it warded off fate (David et. al. 1988:375) and it invited ancestor_ smelters to

~ partake in the process to ensure its vsuccess and the well being of their

descendants.

This leads to the next level in the aﬁalysis namely the role of women in the
smelﬁng process. Did women ever play a role in any aspects of the smelting of
iron ore? One may easily assume fhat smce there are many rituals, secrets and
superstitions associated with the process, women would have no part to play in it.
The ethnographic and ethnohistorical records reveal .t,hat women participated in
“various aspects in different emelting communities. In the village of Tourma in
Darfur in Sudan, women performed the important task of crushing the iroﬁ ore
into requisite sizes (Haaland 1986:54). Most smelting villages in Bassare had a
sexual diifision of labour where the women k‘generally did the mining,
transportation, breaking of the ore inte smaller bits and removing of impurities
from them while the smelting itself was limited to the men (de Barros 1985:154- .
155). At Zanlerigu, Pole (1974a:32) gave an account of women participating in

the pumpihg the bellows although only for short periods since it needed ext_ra'
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strength.

There were aspects of the ritual at Zanlerigu which was related to the welfare
of women on the smelting site. This was meant to protect pregnant women
passing near the shaft from the harmful effects of the strlicture which might cause
them to have a miséarriage. This took the form of a ring of wood ash- put
around the'sﬁaft when it is completed (Pole 1974a:26). This- is expléined by the
belief of the sﬁaft as a woman from whom the iron would be born as a result of
impregnation with air from the bellows, which are seen as male genitalia (Pole
1974a:21). For the fear of this belief being translated into reali-ty on pregnant
women, therefore, this ritual was performed. My informants in Chiaha, Garu and
Nakpanduri indicated that as a way out of this problem, the smelters. preferred to
use the services of old non-child bearing women as well as teenégers in tasks
related to the actual smelting. These included participating in singing to the tune
of traditional musiéal. instruments like -drums; guitar and castanets. lApart from
this, women and‘children participated in_ the fetching of watér, carrying of wood
or charcoal to the site. In Garu, I was informed, as has been recorded by Pole
(1974a:32) also that formerly the entire processes and activities related to the
§melting of the ore could be performed by a blacksmith and his wife or wives
‘(Which was more often the case) and children especially where they were

immigrants in the community.



38

CHAPTER TWO

A REVIEW OF THE WRITTEN REPORTS ON IRON
SMELTING IN GHANA

The Iron Age has been a popular theme of study and research in Ghémaian
archaeology since the inception of scientific archaeology in the country in the 1930’s.
A greater. part of the research effort has, however, been on the economic, social and
political aspects of iron using societies. Among the most popular areas of research
are archaeological investigations into early trade, state formation and urbanism
(Posnansky et al, forthcoming; Shaw 1961; Shinnie  and P.C. Ozanne 1962; Bellis
1972; Agorsah 1976; Effah-Gyémfi 1974; 1978; Boachie-Ansah 1978; Kense 1981;
Brempong 1987), ceramic studies and its significance in reflecting cultural
development (Anquandah 1967; York 1968; Crossland 1973). Others have focﬁsed
on mudwall structurés (McIntosh 1974) and ethnoarchaeological studies of settlement
and behaviour patterns (Agorsah 1983). An awareness of the cultural continuity
accounts for the great use of ethnographic data, ethnohistory, ethnomedicine_, ’
ethnomusicology, written history and linguistics in the reconstruction of developrient
in the iron age. |

While we speak confidently of a Ghanaian Iron Age and use it as a formal
historical epoch, it is in fact defined more by the lack of stone-working, its divisions.
by changes in pottery styles and emergence of complex urban settlements. Welstill
know very little about the history of iron working (which provided the chief metallic
base for the technoiogies, agriculture and industry of the early iron age societies) and

not much more aboﬁt the product.
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Iron smelting is defunct across the length and breadth of Ghana altﬁough it has
been Witnessedjin a few isolated places Aiikg Ch‘erepong near Lawra and at Bellaw
near Lambusie all in the Upper West Region du’rin‘g the last four or five décadeé ’
(Junner 1935:441). A commpn,explanation for the demise of iron production in West
Africa wﬁs its inability to compete favourably with "cﬂeapér" and "superior"
substitutes of réw iron and manufacturedv produéts from Europe. This view was
assumed to be due to the backwardness and inferiority of West African: technology
in‘ the face of sfiff competition. In her article, CéndiCe Goucher (1981:179-89),
_showed the need for a more detailed examination of the demise of ifoxi production
in West Africa. She advocated a model in wvhichAecological factors are emphasizedf '
These centre on the enormous consumption of charcoal by the iron smeltihg process,
~leading to partial deforesiation, in cohbination with a desiccating climate‘ shift
seriously curtailing the regeneration of the forest and endanger_ing the future of fuel
reserves. Initially, she indicated, the European iron‘in'iport was neither ’cheaper’ nor
’purer’. On the otﬁer hand, the increasing importation of European iron bars and
othér manufactured goods necessitated a certain amount of technological innovation
such as increasing the furnace height, adaptive variations in the' anglé and number‘
of tuyeres and the developmént of preheating, all aimed at providing advances in fuel
conservation and manufacturing. . An incréased-rgliance on imported supplies of iron,
she concluded, became a last resort when the technological advances could not
provide a long term solution to the ecological devastation (Goucher 1981:109) in the )

absence of a laid down attempt at reafforestation.
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Pole (1982:503-13) has proposed the consideration of factors like, labour input,
price, the ritual- value of local iron and the social organization of. iron working
groups vis-a-vis the imported iron products. In other words, he suggested that not
only does traditional iron productioh,re(juire skill but more importantly it is lengthy
and very labour-intensive. That local iron production was "Kkilled" by imported ones
indicates that there were difficulties facing the local production which therefore
provided a safe ground for external competitioh. Whether this can be explained in
" terms of ecological or economic and social factors would be determined by the results
of research on African iron metallurgy.

The decline of iron smelting was earliest on the coast (Pole 19745:5) where iron
was first introduced from the mid—seyenteenth century (Flint 1974:387). Local
smelting of iron became unnecessary in the Cape Coast-Elimina areas as ezirly as the‘
late seventeenth century although it continued until the late eighteenth century in the -
Accra Region and in ‘parts of Western, Ashanti and Brong Ahafo Regions until the
mid-nineteenth century (Pole 1974a:5). An explanatioﬁ for this pattern of earlier
abandonment in the southern and coastal areas than in the northern sector might be
found in economic factors like the cost of tran;porting the iron in the form of .
manufactured goods, bars or scrap metal up north. This would have made the price
of imported iron not too cheap compared to iron from local sources. The price of‘
European iron increased as it went away from the point of produqtion (Pole
1982:508). In 1819, bars of iron were sold in the markets of Salaga and Yendi E‘It
three times their Cape Coast price'which would itself have been twice. that in London

(Bowdich 1811:331). Not until the beginning of the twentieth century did imported
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~iron bgcome sufficiently cheap and plentiful to outweigh the prejudiées against lt

A detailed description of a smelting tradition was recorded in Akpafu Todzi in
the Northern Volta Region of Ghana by Rattray (1916:431—435). He described the
;femainé of an iron smelting furnace standing at a height of ca.2.2m and ca.90cm in
diameter at the widest Wifh a bottle-shaped neck. Down the centre of the furnace
was a chimney c.46cm in diameter with what Rattray called doorway (slag tapping
hole) at the base. This was used for Alighting the furnace at the bottom (see
Fig.20d). It was sealed with clay, leaving only a small duct for the molten slag to
flow out. This suggests the use of plugs to block the duct when no slag was expected
to rén off. The seal was broken off at the end of the process to remove the bloom
(Rattray 1916:433). Air into the furnace was naturglly induced through funnel-
shaped tuyeres fixed into air inlet holes radiating arouﬁd the base of the furnace.
The air inlet holés varied between 5 and 7. The whole structure was covered by a
flat mud roof resting on a cross pole supported by upright poles with the mouth of -
the shaft projecting above the roof (Rattray 1916:433-435). This served as a platform
on which the smelters stood to charge the furnace, while serving as a protection over
the furnace from rain and the sun. The construction of such a platform was
necessitated by the height of the furnace. The mouth could be reached only by
means of a ladder or steps.

Although Rattray doesb not indicate it in his article, furnaces such és he mentioned
had been more fully described in an operétion by Hupfeld (1899) who managed to
witness what has been one of the last smelts of the hundreds of furnaces formgrly

in use in the Akpafu-Lolobi-Santrokofi area in the Northern Volta Region (Darkoh
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1964). For the ore, the Akpafu smeltgrs travelled some dist:ance to mine it from a

- mountain (Rattray_ _1916:432). He hoted two varietigs of methdds of obtaining the'A
ore. In the first method, deep vertical shafts with side galleries running out of it |
wére sunk into the mountain. Theé ore in this case was passed up in baskets from
hand to hand by inen standihg in notches made in the shaft. The other method'
. involved the rimning of winding tunnels or shafts into thé side of the mountain.

These had low entrances and extended to disfancesup to 45m or more. The ore was

quarried with the use of ;l long stick ‘shod with a pieée of irqn to prdd the roof and

sides of the shaft. The iron ore obtained was ‘brokén up into pieces although the
required size was not recorded. 4The smelting process lasted for 12 hours. Once the

charge had been burn.ing for some time thé operators could leave the furl'la'ce

unattended, except for slag-tapping (Pole 1982:504). One person was appointed fo

k_egp watch over the furnace, to make sure the air inlet tubes did not become blocked

and that tl;e charge was not burning too _fiercéiy. ‘

The_Akpafu iron production was not only an organized family industry but also

- it was- done on a full time basis all ‘tl'le year round. Tﬁus, they pi‘oduced.a larger

quantity of iron than the §melting communities in Northern Ghana where iron -
1smelting was dong only during certain periods of the year with farm work téking
precedence (Pole ‘1975V:504). A diversity in the published repon;t on Akpafu iron;
production makes it difficult 4to determine the output of thé furnaces per sme!t. A
single -piece of bloom recorded in‘ 1972 weighed 24kg and was higher fhan the
amount produced during a.v demonstration .smelting in Septeinber 1973 which was only-

- just over 3kg (Pole 1982:505). According to Pole, the discrepancy was the result of

3
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inaccuracies of the recreated smelting, Hupfeld’s report indicated that at the end of
the ninete;enthi century, blooms weighed about 4.5kg (Hupfeld 1899:175-94 quoted in
Pole 1982). A bloom seen in the neighbouring village of Santrokofi by Pole (1982)
weighed 7.2kg. but that appeared to contain a large amount of slag.

“An interesting aspect of Rattray’s'(1916.) report is the striking similarity noted in
the architectural style of thé smeiters’ homes and their smelting structure. Their
huts were flat-roofed (with mud) instead of the conical graSs-roofed houses typical of
the Ewe. Their language is not Ewe but a remnant of some ancient tribal idiom
(Rattray 1916:431). Cline (1937) in a survey of the literature on African metallurgy
mentions the Ewe, but only to say ‘ that their iron is. worked by the origihal
irihabitants, that is, the Akpafu.

Junner (1935/36:36-37) who worked with the Gold Coast Gedlogical Survey,
witnessed smelting operations in the Lawra district in the 1930’s in the towns of
Cherepong and Bellaw. This enabled him to record valuable details on the smelting
process. The fufnace from Cherepong was cylindrical in sh‘ape with a height of 1.5m
and a diameter of 30.5m. It was inclined at aﬁ angle of 70° to the ground sur‘facg
and supported by mud bricks and ’swish’. It was open at the top. The furnace at
Bellaw was simiiar in size and design but the sides were not built. Air was suppliéd
into the furnace through a conical tuyere 15.4m and 17.8m diameter from bellows
consisting of basin-shaped chambqr (like a native drum) covered with a loose sheep-
- skin. |
To operate the furnace, Junner’s reports indicated that, small pieces of wood or

bamboo were put in the bottom of the furnace and these were covered by a layer of



44

charcoal and iron ore in a ratio of 1:3 of ore to charcoal. The ore used at
Cherepong was scoriaceous surface iron stone and at Bellaw, red ferruginous laterite.
These were broken lip into 1/4 - 1/2 inc (.63 - 1.27cm) limps before being smelted.
He also noted that the "lower part of the front of the furnace below the tuyere
opening was pieréed at intervals to let the slag run off" (Junner 1935/36:37). This
implied that the slag was ran off at appropriate intervals as the smelting ﬁent on.
Furthermore, the slag was run off from the same side of the furnace-where the
tuyeres were also located. His report also stated that the smelting of 25 calabashes
of ore (and presumably, 75 calabashes of charcoal) took 10 hours dn the average
and produced a 9-12 pound (4-5.4 kilograms) bloom. Junner’s work represents one
of the earliest reports on iron smelting in Northern Ghana.

From Busie in the Upper West Region of Ghana, comes the description recorded
by Cooper also of the Gold Coast Geological Survey in 1927, published by Davies
(1967). The furnaces were 150cm high and 30cm across at the top each standing
within a smithy which also housed the bellows which Copper stated were apparéntly |
made of wood. Tﬁyere pipes were made of loam mixed with straw and cow-duﬁg
and baked. Ore was said to be ’gritty yellow pisoliths, fluzed with soft dark
pisoliths’ (Davies, 1967:299). They were crushed with a heavy iron hammer, then
with .small quartz balls. Cooper did not give an indication of the charging ore sizes

‘thus making it difficult to determine whether it was similar to those in other
reported sites like Tiza and Gomperi in the same region. As the smelting progressed,
slag was tapped from the hearth below the tuyere nozzle. The smelting gave about’

10 pounds (4.5kg) of ’frothy iron containing bits of charcoal and slag’ (Davies
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1970:26). After smelting, the iron was beaten for about two hours, using cylindrical
ilfdn hammers in an open bowl hearth situated outside the smithy. The data from
Busie suggests that the iron working practice was not different from that noted at
Cherepong and Bellaw. | |

It is important to note 'that, the details on the smelting process aside, there exist
some doubts on the description of the smelting apparatusés which according to
Cooper were housed in a building. Except where it can be determined that the
mouth of the furnace projected above the roof as was in the Akpafu example, it is
difficult to imagine how the smelters could cope with the high temperature
experienced in such an enclosed smelting house, not to mention the attendant carbon
monoxide poisoning emitted from the process. Perhaps what we are dealing with is
a discrepancy in the distinction between a smithing shop (the forge) and a smellting
site. The forge is always enclosed undef a roofed structure in Nprthern Ghana today
as was in the past. Moreover, the description of thé -smith’s hearth as an open bowl
hearth by Cooper (Davies 1967) could have been no more than a hearth in the form
of a shallow depression with a low mudwall surrdunding it. This has been the
typical blacksmith hearth in the Upper Region. The above examples show the
immense benefit Ghanaian archaeology has derived from the field survey of the Gold
* Coast Geological Survey in the 1920s and 1930s.

Perhaps the most interesting and far reaching investigation into the traditional
iron industry in Ghana was a detailed ethnographic and ethnohistoric field study |
inspired by ahthropologists who were anxious to probe further the technology and

the organization of the industry (Pole 1974a, 1974b, 1975). It was carried out in the
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1970’s in some selected villages of the Upper Region belonging to Lo-Dagaa, Isala, -
Kassena, Nabte, Bisa, Kusal, Frafra and Busanga linguistic groups under the auspices -
of the Ghana Museums and Monuments Board. This eventuélly occasioned the revival
of the art of mining, furnace building, charcoal making and smelting for the purposes
of recording and filming in six of the selected villages namely, Gomperi in Lawra
(Lo-Dagaa), Tiza (Lo-Dagaa), Jefisi (Isala), Garu (Busanga), Chiana (Kassena) and
Zanlerigu (Nabte).
Basically, the furnace consisted of a cylindrical shaft usually inclihed at an angle
of 20° from the vertical and had openings at the top and bottom with a height not
more than 1.5m (Pole 1974a, 1975, 1985). The lower opening was provided with two
holes; a nozzle called a tuyere’ and below it at the very base of the shaft a space -
for the removal of the slag during the smelt (Fig.20). The air blast is supplied by
.a pair of clay bowl bellows each of which is connected via a pipe to. the tuyere. All
parts of the furnaces are made by the blﬁcksmithé themselves out of clay used in
making granaries or from a termite-hill (Pole 1975:14).

. Signiﬁcant differences in the construction and shape of these furnaces were noted.
The furnace at Chiana has an upright shaft which widens near the base and uses two
| sets of beilows with the hole through which slag was tapped being opposite the holes .
into the tuyeres are placed (Fig.20d). The bellow bowls and the pipes leading from
them into the tuyeres are made in one piece; the bowls being on a short pedestal.
The bellows are operated in a seated position (Pole 1974a:14). This bellow
arrangement was replicated in Garu. It was, however, different from that of Jefisi,

Lawra and Tiza where one set of bellow bowls standing on a high pedestal necessitate



47
that the pumper stand to operate them. Pole (1974a:38) observed at the end of the
investigation that two related, but distinct, technological traditions were evident; one
exemplified at Chiana, the other by the furnaces at the other five places.

The fuel is usually charcoal, sometimes supplemented by wood sticks or guinea-
corn stalks. The chﬁrcoal is made by the smelters from preferred species of tree, the
preference val;ying throughout’the Upper Region (Pole 1975:14). The ore found in
the area occurs in two forms; in the west around Lawra it is dug from 25-60cm
below tﬁe surface in massive lumps, which are then broken up with hammers.
Further east, from Jefisi onwards, a nodular type is found only a few centimetres
belov;' the surface with the nodules being seldom more than 2cm in any. dimension
and resemble peas; nevertheless they are usually broken up, revealing dark brown
and yellow lustrous rings. From quantitative analyses carried out on both types of
samples, it appeared that the latter nodular type was much richer in iron (average
50% by weight) than the massive type (25-35%). In both, the héemaﬁté has been
deposited lateritically (Pole 1974a; 1975). |

The temperature of the furnace at Lawra was measured, the results of which
indicated that femperatures up to 1200°C can be obtained in the furnaces in prer
Region of Ghana. The results also indicated that the smelters of this region have a‘
long standing tradition of being able to produce blooms weighing 2-3.5 kilograms
after a 10-hour sfnelt. This was consolidated in the forge by the same people to
rhake medium or high-carbon Steel by a conscious process amounting to alloying iron
with about 1-1.5% carbon (van der Merwe 1977: Pole 1985) for implements to be

used by local farmers, hunters, carvers, butchers and warriors.
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As far as the archaeological literafure is con‘cerned, Oliver Davies’ (1967, 1971-
73) field researches reported surface iron slag deposit, furnace wall fragments and
tuyere pieces from all regions in Ghané. This evideptly is indicative of former iron
smelting activity, but up to now, there have been only a few archaeological
exéavations of irqn smelting sites and little has been writter; about iron smelting in
Ghana. It is instructive to examine the few archaeological excavations of iron
smélting furnaces for which detailed feports exist.

R.P. Wild (1931), excavated what he termed an ’unusual ‘type of iron smeltiﬁg
furnace’ af Abomposu in Ashanti. The entire furnace was constructed in the form
of a pit entirely below the surface of the ground nearly at the bottom of a valley
where the inclination of sides had eased off to a completely gentle slobe (Wild
1931:185). This is in contradistinction to th.e usual type of furnacés found all over
Ghana which projected on the surface of the ground. He gave the dimensions of the
furnace mouth as being 96.5cm deep near the middle and 53cm at the bottom. It
is the ﬂrét of its kind reported in Ghana to date. On the other hand, it is important
to note that bowl furnaces are rare from this part of Africa (Pole 1974b: 264).
Wild’s evidence was rejected by Cline in hisAma'j‘or review of 1937. Oral traditions
collected in 1972 from Hani by Goucher (1981), in the Brong-Ahafo Region and
from near Navrongo, in the Upper Region describing smelting without shafts do not
constitute anything like a bowl-furnace tradition (Pole 1974b: v264). Although it might
be too rash to conclude that the Abomposu furnace was not what Wild determined'
it to be, it is proper to keep it vin mind in our classification of furnace. As I have

already noted above, the terms "bowl" or "shaft" themselves have their shortcoming
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since they remﬁin largely at the descriptive and subjective level and are difficult to
- correlate.
_ Shaw (1969) excavated a furnace at Achimota College'in Accra‘in 1938. The

evidence that led to the discovery of the furnace was the in-situ structural remains

of the wall outline of the furnace in an area covered by slag, tuyere and wall
fragments. The excavation revealed only the lower portion of the furnace. It was
30.5cm high, oval in shhpe, Wifh a maiimum interior diameter of 72.8cm and
. contained a large lump of slag which had never been removed (Shaw 1969:48). The
presence of the slag lump Witl;in the pit and overlying the furnace liriing clearly
indicated that this was the actual furnace bottom. The smeiting area of tﬁe furnace;
' would have been at a higher level although none of this had been preservedl (Shaw
1969: 54). Furnace features like the fuyere hole and the slag disposal hole could not
be found from .the excavaté‘d evidence. These had perhaps been destroyed after a
period‘ of time when the abandoned furnace stood exposed to the vagaries of the
weather and perhaps disfurbances by human beings and animals. Despite this, the
presence of abundant tuyere fragments around the furnace (see Fig.2b) do not by
themselves indicate induced or bellows blown draught. On the other hand, since the
walls measured only about 7.6cm thick at the base, the furnace wall would not have
reached a sufficient height to be an induced draught shaft furnace. One cylindrical
clay tuyere measured about 30.5cm in length with an external diameter of about
10.1cm . (estimated from Fig;4 - Shaw 1969:50).

Excavating at Beifikrom, located near Mankessim, in the Central Region of Ghana

(see Map 8) in 1956, Nunoo (1970), obtained evidence of iron smelting in the form
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of the remains of furnace and tuyeres in addition to ia‘rge quantities of local pottery_.‘
The furnaces (Nunéo did not state their number) wefé”cylindrical'and the dimensions - °
of one are 45cm wide and 75cm high. He did not stafe" whether the dimensions ﬁ.'er(é
the evidence before excavation or after. Mdreover, whether the width of the furﬁace ,
was taken to ‘include the furnace walls cannot be detgrmined. It was open at the top
and had an opening at the front fof kihdling the fire and for» the tuyere. (Nunoo
1979:74). This description represents 5 small shaft furnace. |
| Arcﬁaeological excavation 6f three furnaces was conducted petween 1964-66 at a

- site now bﬁilt on at the University of Cape Coast in the Central Region (Penfold
1970). The furnaces were found together with slag and potsherds scattered ~oh th:e_
surface. Most of the furnace remains Penfold excavated had been dama'ged with only. :
their bases surviving. The first *kiln’ extended down to a depth of 60.9cm (Penfold
1970:8). The interior diameter of the second furnace was about 38.1cm. Both
.diameters closely tally with that from Achimota. |

The wall thickness of the first ’kiln’ was given as about 12.7cm (Penfold 1970:8)
‘which made it thicker than the Achimota furnace. Both ’kilns’ indicated the position
of the tuyere holes to be near their base and to one side, even though the second
_. furnace was ‘only preserved to a height of 22.9cm. Only fragments of the third
fur‘nacé lay preserved in association With large amounts of slag deposit.

There are also some'difﬂculfies ih accepting the reconstruction of the fuf'nac_e as |
illustrated (Pe’nfold 1970:6). Ethnographic evidence provided by _Rattray‘ (1916:43), '
Junner (1935/36:36-37), Pole (1974a,1974b), Tylecote ( 1965:1975) and the results frorﬁ :

my field excavations (1987-1988) indicated that the air blast, no matter the furnace
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type and whether haturally induced or bellow blown, usually enters _from \a slightly -
elevatéd point into thé furnace, ahd that the slag must settle at: the base of the
furnace ‘bowl or in a pit at the base. The position of the tuyeres on Penfold’s
furnace seems too low to be reéiistic. Furnace recohstxfﬂction as was done by Penfold
should of necessity be supported by sufficient ethnogi'aphic and/or archaeological
evidence, |

Pole also chéllenged the interpretation of this structure as a bdwl furnace (Pole
1974b).' Although he did not specify what features sebarate a bowl furnace from a
shaft‘type', he did point out that the usual height/diameter ratio for the former was
less than 1:1. The Cape Coast furnaces, however, appearéd to be about 3:2.
According to Pole, therefore, these furnaces should be likene.d to those known for the
.Akpafu noted above. The "tuyeres;' would have been used as slag outlets, thus;
accounting for the -slag 'héap at one side of the furnace. If fhis is true then the
removal of the bloom would be through thé top of‘by opening a gap at the _base of
the furﬂace perhaps_by widening the slag outlet hole. Suéh a damage to the furnace
could be repaired before the next smelting. |
This explanation, _not:withstanding, the 'archaeological evidence did not reflect any

sign of the ;iestruétion of the lower furnace walls. For this reason Kense (1983)
»sﬁggested that perhaps the furnace was not utilized. This view is, howéver, defeated
by the evidéncé of slag-encrustéd "tilyeres" suggesting evidence of use. A group of .
sherds present eluded inclusion in ‘.Penfold"s rough classiﬁcatofy scheme on account
of their undecorative and gritty textun;e (Penfold 1970:3-4). One pieée even had

layers of iron slag adhering to it. Kense’s view (although he noted that there was
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no substantiating evidence) that these sherdé may represent the fragments of a clayﬂ
bowl bellow and thus provide a unique example of the bellows inechani'sm in
prehistoric West Africa should not pass without cOmmenf. We need to ask ourselves
whether- bowl bellows used in the smelting process are repeatedly exposed to heat
furnace fire or the molten slag and under what circumstances would slag (molten
ones of course) get attached to these bowls. Fragments from broken jars and storage
vessels used on the smelting site could be improvised to serve as a tool for scooping
away accumulations of slag flowing out of the furnace slag disposal channel. In
effect, such details should be noted in future archaeological and ethnographic :
researches carried out on iron smelting sitgs.

From the evidence obtained from the Cape Coast site, Penfold (1970) estimated
the iron content of the iron ore to be 11.7%. Ore with an iron coﬁtent of at least '.'
20% may be exploited (Coghlan 1956:13) although it must be stressed that such ores
would not yield enough crude iron after processing in the smelting furnace especiélly
when the large amount of iron wastage into the slag is considered for the majority
of ’pfimitive’ furnaces (Kense 1983:31; Wild 1931; Tylecote 1962). To use such ores |
they should be suitably pre-heated (Tylecote 1962). The evidence from Cape Coas!:
" might therefore suggest the preparation of the ore through roasting..

One basic feature of the above reports on archaeological excavation is that their -
dating is usually unknown or it is based on oral tradition or association with
historical materials. The'Cape Coast site has been suggested to be the remvains of

a smelting tradition in Southern Ghana before the seventeenth century and probably

operated by local smelters before the arrival of Akan-speaking groups in the area
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(Pole 1974b:265). The Beifikrom and Asebu sites have been dated to the fifteenth
century or earlier on the basis of the absence of European imports (Nunoo 1970:73).
The need for the effective application of chronometric dating cannot be over
emphasized especiélly where one is dealing with archéeologicél remains of iron
working 'Which may date to earlier periods.

The above specific excavations aside, archaeological evidence of iron smelting has
been encountered in several places in Ghana on the surface or in excavations. At
Begho, research by the West Africa Trade Project (WATP) 1970-79, directed by
Professor Posnansky led to the discovery of evidence of a period of iron working at
Atwetweboo unit dated to be second century A.D. (Posnan_sky and Mclntosh 1976:161-
95). With this date, the iron smelting site at Atwetweboo represents one of the
earliest iron production evidence about smelting practices in the first millennium A.D.
in Ghana. A total of twenty-six slag mounds, some more than 30m across and over
1.Sm high, were recorded at the Dapaa site and studied by Candice L. Goucher
(1979:1981). The mounds had arc-like configuration (Goucher 1981:182) which
conforms to that described by Pole (1975) for the Upper Region of Ghana where it
occurs as a result of the placement of several furnaces in a line when smelting. Of
considerable technological importance is the revelation of a high extent of vitrification
(indicating intense heat) of a near-complete tuyeres excavated at Dapaa. This
suggested that tuyeres were extended more than 10cm into the interior of the furnace
thus conﬁrmingA a technology which utilized preheating of the air-blast (Goucher
1981:186). In another chapter the significance of this technological innovation which

‘was first recorded in East Africa by Schmidt and Avery (1985) would be discussed
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when we analyse the tuyere remains recovered from the Gambaga excavation.-
Electron probe microanalysis and scanning electron microscbpy with energy dispersive
X-ray techniques used to characterize the slag and iron from the site of
Atwetwebooso (literally meaning ’the place of iron stones’), indicated that a
temperature of 1250-1300°C was reached in the reduction process (Goucher 1981:186).
Six slag mounds were diSCOVered during an archaeological investigﬁtion into early
Akan urbanism by Effah- Gyamfi (1978) at Abam, the mdustrlal sector of the Bono
Manso site. These ranged. from 0.75m and 1.2m high and each about 25m across.
Two of these mounds were excavated and were found to contain slag, and tuyere and
daub (furnace wall) fragments (Effah-Gyamfi 1978:168-169). It was difficult to
attemi)t any meaningful reconstruction of the structure used in the smelting process
since no direct evidence of ev;an a single in-situ .structure was found (Effah-Gyamfi
1978:173). He also found wﬁat looked ljke a slag plug in the excavation of one of .
the mounds. More would be said on slag plugs when the archaeological finds from
the Mamprugu investigation are discussed in a later chapter. The Abam site has
been dated to the fourth century A.D. (Posnansky and MclIntosh 1976:1665. - The
~ Brong-Ahafo Region has therefore provided some of the earliest-known iron industries

in Ghana (Anquandah 1982).
| From A.D. 1400 onwards, iron vé'o_rking sites proliferate in the archaeological
record (Anquandah 1985). Studies in ethnography and ethnohistory provide
confirmation that traditional iron working was déveloped by most ethnic groups in
Ghana. In Southern Ghana, among the notable tec_hnological centres were Tonsuo

Sim in Denkyira, Edubiase in Adansi and Akpafu in Volta Region (Rattray 1916;
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Daaku 1971 and 1970; Effah-Gyamfi 1978).

From the excavation of ancient rubbish mounds at Dawu-Akwapim, in the Eastern
Regioh of Ghana, evidence of iron working in the form of haematite iron slag was
recovered which has been suggested to be the residue of ldcal mamifacturing
industries (Shaw 1961, Sutton 1981; Brempong 1987). The mounds have been age
estimated to between the sixteenth and late seventeenth centuries and the chances that
the evidence represents residue from the use of imported iron and scrap rather than
local iron smelting is high. Moreover, there are no traditions of iron smelting
technology in the area in the past (Okoro 1984; Brempong 1987). Similarly, there
is evidence that the pro-urban settlements of little Accra area at 'the University
Drama Studio site which traded pottery from Cherekecherete and dated to the
fourteenth century A.D. possessed the skills of iron working (Anquand:;h 1982:68). .
More concrete evidence in the form of furnace remains, slag and remnants bf tuyeres
are needed to determine the ability of _the people of the said site to actually turn iron
ore into metal. Thanks to the Volta Basin Research Project, it is now known that
about the middle of the first millennium A.D. there were large villages in the Basin
that smelted and worked iron. The evidence in the form of élag at Owansane river
site attest to iron smelting (Anquandah 1982:72). York (1968) recovered iron slag
in large quantities in his excavétion at the mouth of the Sheribong river (8°35°N,
0°54°W) also in the Volta Basin.

Surface surveys in Northern Ghana have provided a large evidence of iron
smelting. At least over a hundred sites with evidence of iron furnace walls, slag, and

tuyere remains were found from archaeological surveys. Moreover, a large number
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of settlement mounds with similar evidence have on excavation proved to be thé
domestic ruins of iversatile iron working populace (Kense 1985:16; Anquandah
1982:74; Shinnie an‘d Ozanne 1962). This might be due to the common occurrence
of lateritic iron ore and wood for fuel in the seasonal rainfall Which also implied that
there were long period during the year when the dfy conditions were suifable for -
iron smelting activity in the countryside. Major iron industrial centres which appea;r :
to have functioned from around the beginﬁing of the fifteenth century have 'been
recorded‘ in almost all the major'towns in Northern Ghana. | In fifteen villages
around Wa, there are large heaps of slag and tuyeres some measuring over thirty
metres across. Five villages around Navrongo (especially Navere and Billaw) héve
a relatively long tradition as iron working centres. The old townships 'of Bole, Yeji,
Tumu, Lawra, Jefisi are all marked by many slag mounds (Anquandah 1982:74).
These are clues that iron working was widespread thanks to archaeological suxjfa.ce

surveys.

Discussion

This brief review of the evidence on iron smelting has revealed that iron smeltin.g
was widespread all ovér Ghana. It shows that a large part of the data is
ethnological comprising the numerous accounts by people with a variety of
professional orientations; geologisfs, colonial officials and administrators,
ethnographers, historians and _anthropologists. These hormally'date to the turn and
early decades of this century before the iron industries especia]ly the mining and

smeltihg side went into sharp decline. For the practices in the first millennium A.D.
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(which are often recovered through archaeological surface surveys and excavations)
practically nothing is known. " Clues for reconstructions have had to fely on to the
archaeoldgically recovered data an.d the ethhological data available. . -

Although iron smelting has ceased, the work by Pole and the Museum staff haé
revealed that the knowledge is still to be found stored in the memory of a few
surviving iron workers who participated or witnessed the smelting process. A furnace
built at one of the villages, Tiza, but not used, was transported to Accra and can be
found on display in the National Museum. In four places, Lawra, Jefisi, Garu and
Chiana, the furnaces were left standing with the objective of using them again to
demonstrate to local people and visitors the blacksmiths’ techniques (Pole 1974a:7).
Laudable as this idea was, a visit to these places in Deéember, 1988 and January,
1989 indicated that apart from Lawra, the furnaces in all the other villages had beeﬁ
destroyed without trace. 'No shelter weré found, and if these existed, they wefe noit
maintained leading to their collapse. The location of the demonstration Smelting sites

close to or on the modern settled area made their destruction by human beings

(especially children) and domestic animals like goats, sheep and donkeys, a matter of

© time.

The success of the Museum project had much to do with the availability (;f
blacksmiths who were willing to recreate the processes‘they ﬁad either themselveis
learned as young men or had seen performed by their fathers (Pole 1974a:7-8). For
this reason it was unlikely thaf recall of the details of the process was total (Polg
19743:8). Three of the thirteen smelts reported were unsuccessful in producing iron.

In the next chapters when we examine data from the Gambaga area, we shall discuss
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what light archaeology has thrown on successes and failures of smelts.

- A very important point that Pole noted during his ethnographic research was that
as the surviving blacksmiths die, the knowledge about iron production dies with them.
Most of the blacksmiths with whom the Museum staff worked were in their 60’s and
70°s and cannot be expected to last for more than a decade (Pole 1974a:39) noted.
This observation has been proved right. On my visits to four of the six villages"
where demonstration smelting activities were undertaken in 1971-73, all the .
blacksmiths concerned in Chiana, Jefisi, and Garu were dead but for one smelter stil] ‘
surviving in each of the settlements. These surviving smiths are no§v very old, nol
more practising the profession and displayed ovért signs of having weak memory.
At Jefisi, the surviving smith with knowledge about smelting is now blind and spends -
all his time in his room. |

There are some few shortcomings associated with the use of the ethnographic
documénts by archaéologists, which emanate from the fact since most were conducted
“or recorded by people who were themselves not archaeoiogiéts, the fbcus of interest
would not always match with what the archaeologist may want. Moreover, some
‘ information on smelting remains is from isoiated iron smelting sites making it
difﬁéult to discuss their significance Within a wider 'geographical or cultural
perspective. There is also the need for caution in the ﬁse of ethnographic data as -
a result of the exiétence of variations in recording and in actuality.

An area of the ethnographic record that has suffered greatly from this problem
relates to the weight of iron bloom per smelt. Since each individual (with only a few

exceptions) estimated the weights of the bloom by hand it is not too easy not to
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associate the different weights to different levels of personal estimates rather than
actual production outputs. Some examples would make this clear. The smelters of
the Upper Region _of Ghana, it has been recorded, smelted on a part-time basis
producing iron bloom wéighing 4-5kg in Cherepong (Junner 1935/36:37), 4.5kg in
Busie (Davies 1976:26) and an aw}erage of 2.0-3.5kg from the villages where Pole
‘researched (Pole 1975:11-39). Pole’s 1971-73 demonstration smelting, therefore,
produced less heavy iron at the end of the préc’ess. But whether the differences

between his figure and that of Junner and Cooper are related to actual production

results and not differences in estimates is open to debate. The situation is more

disturbing when the Northern Ghana results are combared to those of Akpafu in
Northern Volta Region. As indicated. above there is a diversity in the published
reports of Ak_pafu that makes it difficult to compare the efficiency of the Akpafu .
smelting furnaces' and output levels to those of Northern Ghana. There is the
‘extreme estimated weight of 24kg (Pole 1975:504) for a bloom seen in 1972 sharply
Acontrasting with Hupfeld’s weight of 4.5kg. recorded at the end of the nineteenth |
century (Hupfeld 1899). |

The results of archaeological exéavatiOns reveal one basic ’problel-n With furnace
reconstructions. To begin with the lfemains are invariably incomplete and commonly -
- fragmentary which have resulted in the debate over proposed reconstructions,
sometimes oﬁ'er the basic aspect of the style, let alone their functioning. Such
essential issues as the relationship of a supposed-piece of furnace base or wall to the"
original ground level remain Aquite unclear as was evident from tﬁe examples

discussed. Again, a. fair amount of such furnace sites - what are taken to be such -
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remain undated which gravely limits the contrast with ethnographic examples which
may be noticed. As it is, the Upper and, to some extent, Northem Regions fqr which
there are good ethnographic descriptions and where there are surviving blacksmiths
with knowledge of iron production, lack known archaeological remains that have
been excavated. On_‘ the contrary, the lack of ethnohistorical or ethnographic data‘
Aon smelting processes in the southern part of Ghana has accounted for the difficulty _
of accepting the reconstructions that are made.
The limitations, notwithstanding, the archaeological investigation of iron smelting

in the Gambaga area which is the first of its kind in this part of Ghana, led to the
. recovery qf furnacés ‘'which had been preserved in a remarkéble way as well as data
on details of the processes._of iron production and apparatuses that were used. It
indicates that at least in Northern Ghana, archaeology has a great role to play in the

reconstruction of the iron technological history of Ghana.
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CHAPTER THREE

GAMBAGA ESCARPMENT: ARCHAEOLOGICAL }CONSIDERATIONS |

The Escarpment derives its name ffom the ancient town of Gambaga (10°33’N
0°27°E). The first recognition of the Gambaga Escarpment as an archaeological site
and the first repbrt of the traces of ancient iron broduction in the Gambaga area
must be credited to Oliver Davies (1970) who visited the place and noted a number
of areas in and around Gambéga town where he obsérved archaeological lﬁatériél,_
some of which he collected. These included lithic artifacts ’like microlithic flakes,
chért core and flakes as well as refuse from iron production. Since then Marﬁprugu
(which is the name of the 1and) has been viéited by anthropologists (Brown 1975),
and historians (Illiasu, 1971, Davies 1984). An archaeological survey carried out on
the Gambaga Escarpment during the summer of 1987 by me and other members of
the Gambaga Archaeology Research Project (GARP), directed by Dr. FJ Kense,
clearly indicated the presence of a variety of extensive cultixral material scattered
about the towns of Gambaga and Nalerigu which are pointers to thé rich
archaeological potential of the Escarpment. It was on the basis of this visit that the
decision to return to Gambaga for extensive surface survey and excavation as well
as collection Qf ethnographic and oral tradition relating to the iron industry was

taken by me.

Description of the Area

The Gambaga Escarpment lies in the northeast part of the Northern Region of

Ghana. It is one of the outstanding relief features in Northern Ghana (Map.1). By
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Northern Ghana is meant the present Upper and Northern Regions.' This area'l
exhibits a basic geographical, ecdnomic, cultural and linguistic unify at l’easf in
contrast with other parté of Ghana. The escarpment marks the northefn limit of the
Voltaian sandstone reliéf zone of Ghana which trends from East to West .ahd is
- bounded on the north and south by scarps ‘(Dickson and Benneh 1977:18). .Thé north
- facing scarp rises sharply from the bed of the White Volta at sea level to a ‘heiglhlt
of 520 metres above sea level 8 kilometres nbrth of Gambaga. To the south the land
Slopes gently towards the Nésia river Map 2)f

Basically, the Gambaga Escarpment is made up of horizontal layers with the
Voltaiaﬁ sandstone formihg'the basic rock. The Voltaian sandstone is corﬁposed of
gently-dippingv or flat-bedded sandstones, shales and lhudstones Wl'.li.ch,‘ generally -
speaking, are easily eroded. The result is an alﬁost flat extensive plain which is 
between 61m and 152m above sea level in that part df the basin south of -the Wést
to East flowing Black Volta and up to 183m above sea level in that part of the nérth
of the river (Dic_kson and Benneh 1977:18). Thus towards the Southeast and
Southwest margins of the escarpment, the land is periodically flooded by tributaries ‘
of the Nasia, Oti and Volta Rivers. The topography of the land on which Manpi'ugu
is located is marked by considerable local diversity from the flat plains ﬁlong the
Volta near Janga to the rugged sandstone ridges that runs southward fi'om fhe"
Gambaga Escarpment. Such variations in altitude prodlice small but significant
climatic differences. Grain harvests occur much earlier in lower-lying sectiohs and
rice and tobaéco are cultivated in tﬁe riverine marshlands (Brown 1975:11). Su;:h »

differences in agricultural productivity area reflected in the local market systems.
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The importance of understanding something of the geological character of a reéiqn
relates to the available rock and type of soils that develop from the par-ent-rock‘.
Soils are a critical factor in the determination of vegetation cover and land use
patterns and as such provide the archaeologist Wiﬂ} some indicatiohs of settlement
potential. They afe also important in the identification of source areas for the
differihg clays used in pottery making so that the more detail available about the
various soils in a regioh, the more accurate these identifications can be (Kense
1981:71). Unfbrtunately, exarﬁinations of the soils in Northern Ghana (interior
savannah zone) is considerably less well known than for the remainder of the country
(Brammer 1962:105) so that a "finely tuned" differentiation of soils is not yet
possible (Kense 1981:71). Bfammer distinguishes two major soil groups among nine
typ’eé identified in Northern Ghana - the Savannah orchrosol (as red and brown,
well-drained, friable, porous and loamy soils) and the Groundwater laterites/Ochrosol-
Groundwater laterite intergrades (brown to yellow and grey silty or sandy). The
Gambaga Escarpment is located in the former (Map 3); In all cases the soils aré
poor in organic matter and in nutrients. They are sometimes very acidic (Dickson
and Benneh 1977:44). Throughout the region, there are laterite deposits often dotted
among the other soils or lying at shallow deptﬁs below the surface soil or as surface
outcrops. These are difficult to cultivate ‘but their value for use in building houses
(mixing the gravel with clay soils produces a lasting wall fnaterial) for flooring rooms
and courtyards; (it is spread and then compacted by dampeniné and pOuhding), road
construction aﬂd as a source of iron ore, the basic raw material needed in iroﬁ

production, is immense.
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_ The climate of Mamprugu is part of what has been distinguished as the Tropical
Continental or Interior Savannah (Dickson and Benneh 1977:34). It has a singlg
rainy season from mid-April to October with th:e peak from June to September. The
rest of the year is absolutely rainless apart frorﬁ océasional localized storms. Rainfall -
averages a little over 1000mm per year. Mean monthly temperatures vary from
about 36°C in March to about 27°C in August. »Relative humidities are high during
the rainy season (70-90%) but may fall to as low as 20% during the dry season:
(Dickson and Benneh 1977:34). | |
Two large air masses are élternatively responsible for providing Northern Ghahé _
with its weather patterns. The Continental Tropical air mass flows down from the
Sahara and is hot in summer and cool in winter but always dry while the Maritime
Tropical air mass is cooler but moisture laden (Dickson and Benneh 1977:27). As P

the belt of the ascending air (known as the Inter-Tropical Convergence Zone, ITCZ) .

into which these two masses flow, shifts north/south on annual cycle in response to ' o

wind and air pressure patterns, Northern Ghana comesl under the influence of t'he. '
two masses. From about May to October when the ITCZ is well north of Ghana,
conditions are generally cloudy and cool with period of heavy rains, while Novemt;er .
~through March is a period for the habmat’tan with the shift of the ITCZ to Southern -
Ghana. This is characterized by dust and high ‘temperatures. between 30-40°C may
be recorded during day time but may fall to as low as 10°C at night. Humidity
»come_s down to 5-15% (Barker 1985:9). |

The long dfy season is the time for festivals and _bringé leisure and suitable

weather for craftwork. Most funerals (for people who (_iie during the rainy season).
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in the area are held in the dry season because there is not only the time but, more
importantly, there is plenty of food available. Other dry season activities include the
“construction of new houses, re-roofing and maintenancé of old ones. There is a
marked difference befween_ the humid tropical pattern of climate with two rainy -
_ seasons a year that prevails in the sbuth and the single rainy season regime of the
north. It} is not only the amount of rainfall which is low but it also fluctuates.
These fluctuations, which éannof be predicted, can create problems for the farfner.
Unexpected prolonged dry spells may cause" eith.er complete crop failure or a
| reduction in érop_yields. On the other hand, too much rain in a particular month
or year may‘damag'e farmers’ crop.

Tile vegetation type found over much Qf Nbrthern Ghana is generally c_lassified
aS Guinea Sa‘-rannah Woodland or Interior Wooded Savanna (Dickson and Benneh
1977':.37-8); Both suggest the mixtui‘e of grasslands and wooded areas and form a
band between the for'eét to the south and the Sahel to .the north (Map 4). Large
trees which stand scattered on the escarpment include the baobab (Adansonia

. digitata), "dawadawa" (Parkia clappertoniana; or Locust bean), shea nut tree

(Butryro'sgei-mum parkii), silk cotton tree (Ceiba pentand@ and a variety of Acacia

- species (Lane 1962:165-6). Others include mango (I\_'Iang‘ ifera indica), Fig'tree (Ficus

sp.) and mahogany (Khaya senegalehsis).

Trees are very valuable natural resource to the _people in Mamprugu. Many large
trees especially silk cotton trees near settlements, are favoured and protected because
they provide shelter from the sun and serve as focal points for family and community

meetings and activities, shade for markets, reception for visitors and rélaxation, thus
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beconiing an integral part of the daily life .of the pgople. Most trees are burnt into '
charcoal or used as fuel for cooking, blacksmithing, shea butter preparation in
addition to providing fafters, beamS, building poles and sticks for constructional
purposes that range from hdusgs, market stalls to kraals. The carvers also fashion
a variety of items which include mortars, pestlé»s, 'hﬁndles; stools and walking sticks
frpm the wood of many trees. |

.The ground flora o_f_' the vegetafion consists of an apparéntly cor_ltinuou_s layer of
grass some species of which reach 5 height of 3 metrés (Lane 1962:165). A variety
of grasses, ihcluding ihe tall elephaht grass, are used for thatching houses and farm
sheltérs and for making baskets, hats, and mats. When the grhsses ‘dry dﬁring the
dry season, théy become h'ighl‘y inflammable. MﬁCh of this' is burnt off so that the
vegetation appears to undergo drastic changes between the rainy and dfy seééons
| (Kense 1981:77). The ahnual fires which sweep through the area have given rise to
trees which are.fire-resistant often-characterised by possessidn of thick gnarled bark
and ability to reproduce from dormant buds. Aftér the fires have been set, fruit
trees .like "dawadawa" and mangb produce new leaf, flower and bear fruit§. A lot.
of trees grdwing in the wild also bear fruits during thé dry season. These are
gathered for sale in the markets. There is an enormous amount of local knowledge
" about the uses of trees and other plants cultivated or gi'owing in the wild as: sources
of food, medicine,Agum, rope, bark, fuelwood, buifding materials, tools, craft objects
and musical jnstruments. Aspects of these as they relate to iron working will be

discussed in Chapter Five.
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The vegetational formation of Northern Ghana is largely man-made as Dickson
and Benneh (1977:37-40) ﬁave observed. The traditional annual bush burning has
combined with large scale tree cutting, livestock ‘_grazing, and over-cultivation to
produce an open vegetation that can no longef regenerate itself. The high vegetation
density of the Gambaga Forest Reserve, sacred groves near the villages, and near
river and stream valleys, where there is a restrictibn on ,the use of forest products
and cultivation prompting a reduction in the fprest take-off, pointé to the potential
of this zone for régeneration and parkland development.

The présent-day occupants of the Gambaga escarpment seem well-adapted to the
environmental conditions prevailing. The vast majority of the people are involved
in agricultural production as their main productive activity. Estimates indicate that
about 90% of all the malé in the region are involved in food prodgiction. The main
crops grown include grains (millet, guinea‘ corn, maize and rice as a recent
development in the flat river plains along the Birimi and Nasia rivers), legumes
(groundnuts and beans) and roots (mainly yam). Sheep, g;)ats, pigs and innumerable
- chickens, pigeons ahd guinea fowls are kept by most households while wealthier
people own cattle and village chiefs or their sons own horses. The donkey has since
a decade ago become a very important beast of burden in Mamprugu.- Domestic .
animals constitute material wealth, the repository of labour and thrift. Some are
sold to raise money for emergencies or other purposes. Where there is trade in
animals, it is cbnducted by men. It is their preserve. 'They also own most. of the
~ animals. Most of the these animals are also the principal objects of Asacrifice by

means of which the people maintain their relations with their ancestor spirits and
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other mystical powers. In Chaptei‘ Five we shall examine the role domestic -animals
play in rituals connectéd with blacksmithing.

Specialized traditional occupations include spinning, weaving and dyeing of cloth,
blacksmithing, wood carving‘ and leather tanning. Others include the more "open"
ones like brewing of pito, inaking of shea butter, soap, baskets, mats, rope and
grinding stones. Trade is more or less an extension of the duties of women. Vi!lage
‘markets, occurring every 3 days, facilitate, the .circulation of goods between
specialized occupationél groups and between the people on the escarpmént and those
in the lower lying areas to the north and northeast. Although pottery is commonly '
used, the main sources of pots are from Kusasi and Konkomba settlements nearby.

The traditional Mamprugu economy relies on a broad base of .a number of
different activities, that albeit, with vﬁrying economic importance supports and
complements each other. Crop agriculture, pastoralism, hunting and gathering,.
weaving, leather tanning, blacksmithing (which is examined in much detail in Chapter
Fi\"e) wood carving and trade are all major branches of this economy with crop
production being the most important today. Howevef, unreliable rainfall, improper
management of soils, deterioration and exhaustion means that the agricultural
» componeht is never secure and even a combination of agriculture and other activities
does not always achieve economic security. |

Much of the protein supbly of the communities has been derived from game
animals. Currently, hunting and trapping are only part-time occupations and are '

confined to both large and small game. Traditions that I recorded indicate that the

environment has such animals as elephémt (Loxodonto africana), leopard (Panthera
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pardus), buffalo (Syncerus casfer)', baboon (Papio anubis), . patas monkey

(Erythrocebus patas) and antelope (Hippotragus gumus) among others. Many of

these are Stlll hunted. Modern hunters, however, complamed of a decline in the
game population. For example, reference is made to the antelope ‘as being very
common some few decades ago but now comparatively scarce.

Small game normally hunted include squirrels (Heliosciurus spp), grasscutter

Cl‘hrvonomvs swinderianus), duiker (Sylvicepra grimma), hare (Lepus zechi) wild '
guinea fowl (Nu ida meleagrls) bush tailed porcupine (Antheruru africanus), giant
-rat (Cricetomys gamblanus) and game birds.

Other economic activities include fishing which is earried out by Ewe, and
Hausa fishermen who have settled on the Nasia and Whlte Volta river banks. These
'speciallsts carry out their activities throughout the year. They use nets, and hooks
or special fishing baskets. The fish caught is mostly sold smoked like game meat.
A fair amount of activity still results from the collection‘ot' wood for fuel, charcoal
burning and gathering of fruits both cultivated and from the wild. |

The population on the Gambaga Escarpment is  culturally and lmgulstlcally
heterogeneous (Brown 1975:11). Accordmg to the 1970 Ghana Populatlon Census
Figures, the Mamprusis (one of the dominant ethnic groups in Northern Ghana)'; |
represented' the dominant group. They formed 55.8% of the population of 125,350.
Census data for 1984 do not include figures for ethnic groups but it is likely that the
Mamprusi would form a greater part ot the population of 141,742 recorded., The
minority’ gr0upsh are the Bimoba, and Konkomba who comprise strong minorities in

the eastern areas, while Frafra, Tampolensi, Busanga, Kusasi, Akan and Ewe are

1 Source: 1970 and 1984 Population Census, Census Office,
Accra,
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scatferéd throﬁghout the area. Although the other ethnic groups maintain some
independence in both cultural and economic activities, the Mamprusis provide holders
of chiefly authority within the traditional system. All the ethnic groups, however,
exhibit certain related cultural features despite the general differences that there
are. Social organization is centred around the local partrilineage which acts as the
basic cbrporate unit in Mamprugu 'sociéty. Social cohésion is great among the |

people.

Broadly, three different kinds of religion are found to be practised in Mamprugu
namely, Traditional African religion, Islam, and Christianity. A
survey by Barker (1986:112) indicated that 85% of 'the people follow traditional
religion, 13% are Muslims and 2% are Christians. Like the Akan, the Mamprusi
also believe in a deity called Wuni as the Supr_emé God and creator and is used as
the name of God by both Muslims and Christians, but in traditional religion thé ‘

name is scarcely used except in exclamation and no worship is connected with it,

Research Goals and Methodology - Archaeological Survey

The first surface reconnaissance survey on the Gambaga Escarpment was
undertaken in July-August, 1987. The aim was to examine the archaeologic:{l .
evidence which was pertinenf to this enquiry. It was to assess the archaeological

pbteﬁtial for the Gambaga area to broduce sites that would yield significant data on .
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the smelting activity that went on in this area in the past, so that by excavation of
a number of the sites, the greatést possible evidence of the iron smelting technology
could be obtained. On the basis of the. promising results from this preliminary
survey, more subsequent detailed surface surveys were carried out from February to
‘June, 1988. The spatial distribution and location of the iron smelting sites and the
sources of iron ore for smelting were among the goals the archaeological survey
sought to investigate.

The Mamprugu region is much too large for me to aécomplish aﬁ area of
research larger than the one chosen given the difficulty of the terrain iﬁ several areas
on the upper reaches of the scarp, the time and funds at my disbosal. Instead, it
was decided to limit the survey to an area approximately 48 km’ that straddles a
portion of the Gambaga Escarpment (Map 7 also see Map 2). The area is bounded.
on the southeast by the town of Nalerigu. The town of Gambaga was initially
éupposed to have been the southwést corner of the area but information from
residents interviewed led to the discovery of several smelting debris in an area
located about 3 km to the southwest of Gambaga.

It became evident that the large nature of the survey area would make it difficult
to accomplish this aim usiﬁg formal sampling techniques within a few short months
when there would be no rainfall and vegetation cover would be low enough to
facilitate surface observation.

The identification of the smelting sites was on the basis of smelting debris - slag,
in-situ structural furnace remains, furnace wall fragments and tuyere pieces. Thus

it is pertinent at this juncture to discuss the distinguishing characteristics of an iron
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production site. The e\'liden'ce for apcieht.iroh smelting can take several forms but
'slag is a b'asic' index ‘since every iron smelting process produces slag - the remains
of the iron ore after it has been subjected, to high reduction temperatures. The slag
evidence may not necessarily be in the form of huge moqnds= buf .niay also occur as
‘low heaps or as visible surface scatters, since as we shall see below, erosidn agents
like running water and phjsical/bioldgical disturbances like ploughing, road, school?
house and dam construction by man, affect the preservation of the debris. The slagv
mounds 'may have remains of furnaces standing or projecting to various hsight_s'
above the mound surface around the edges or on ground away from the slag
accumulation.. On the otiler hand, the fui'nase rhay be completely buried below the
heap and may be recovered t.'hroug'h excavation. The disintegrated pieces of furnace
wall matefia! and broken tuyere pieces bmay Be mixed with the slag mater‘ilal, ‘
indiscriminately, or lying about on the shrfase.

"The ability to turn iron ore into a workable iron material is a complex
technological process as we noted in Chapter One and it lS quite distinct from
blacksmithing, Not all societies in the past possessed this technology but almost all
iron age sscieties in Ghaﬁa used items made from iron.v This. distinction is necessary
because the mere presence o‘f iron objects in an archaeological survey or excavation
“does not by itself automatically imply that the occupants of the site smelted iron.
Even the presence of small quantities of slag in the excavation should not

immediately be construed to .represent_ iron production. This is because it might well

be waste product from forging iron in the blacksmith’s Workshop.
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Other pbinters to iron smelting include abandoned mines with open shallow pits, |
vertical trenches or‘underground tunnels from where the ore was obtaihed. The :
~evidence of rock drewings showing people with iron has been named as a feature for
ancient iron smelting by Diop (1968:10), but this has a limitation. It may be very
deceptive sihce like the bresence of iron objeets, all by itself, rock drawings are tnore
representative of iron use, the actual production hkely to be the work of other groups

who possessed the technological skill. '

Locating the Smeltmg Sites

For my first field work in July-August 1987 and also in subsequent seasons in
1988, I located quite a number of the smeltmg sites primarily w1th the aid of local\. ,
mformants.- These were- derived from interviews conducted with farmers, hunters, -
charcoal burners, forest reserve guides, gatherers of fuel wood and fruits, herbalists,
. blacksmiths, teachers,traditional rulers and muslim leaders in the towns, villages and -
hamlets in the area of investigation. They were asked if they knew of any smelting.
sites on or near their area of activity in the bush Which they would be willing to
show me. From this it became evident that these people especielly the farmers, Were
much aware' of even the small Quantities of slag and smelting debris on their lands.

The main survey technique used mvolved walking with three field assnstants along
the numerous paths and tracks that transect much of survey area and more
~ importantly along the banks and in the basin of the main rivers and seasonal water
courses. Since accessibility and visibility were 'impOrtant in the walking surves', I did

most of it during the dry season when the grass was low or had been burnt over
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large expanses of land making it possible'to see the sites from distances away and
also facilitating a better study of the shape, height of the furnace remains and the;
slag accumulations. Survey in the rainy season, I realized, was not too productive
compared to the dry season since the grass undergrthh made it virtually impossible '

to locate surface features of prehistoric smelting activity.

The Survey Results

At the end 6f the survey, a total of 122 known places of iron production in the
research area consisting of one or several smelting furnaces were recorded in addition
to 2 places of iron ore extraction. For purposes of facilitating a better discussion of
the results from the investigation, the_ survey area has been Subdivi-ded into five
arbitrary zones. This would also make for easy i‘dentiﬁcation and location of the
individual sites in addition to making it possible to compare and contrast the areas .
on the basis of fhe variety of evidence from the investigation. The sub divisioné are
as follows:- |

() Zone ’A’ or Gballa zone comprising the abandoned Ghballa village

| settlement site and the forest reserve located to the souéh and

southwest (Map 7).

(if) Zone B’ comprises the sites in the basin of the Fulani Kuliga
seasonal water course. Fulani Kuliga is one of the tributaries of t h'e
northwest-southeast flowing Gambaga Kuliga river.

(iii) Zone ’C’ consiSts of all the sites found on or near the main

Gambaga - Nalerigu road.
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@v) Zone ’D’ is made up of the sites along the Birimi river basin, from
the Dam site té the headwaters.
(v) The last Zone ’E’, is located approximately "3km south-southwest of
Gambaga. |
A breakdown of total sites recoi‘ded gives the following figures for the five zonés
A, 225 °B°, 15: °C’, 9; °D’, 63 and ’E’, 13. As can be observed from the map of
the survey area (Map 7), Zones ’A’, B’ and ’D’ are located in Forest reserves where
farming activities are prohibited. This might account fof their higher figures since
most of the sites‘ can be preserved unlike those in the farming areas where Zone ’C’
is found. For each of the sites, height, width and length of the slag accumulation
were directly measured using a metric tape. The nature, exteht and possible type(s)
of surface disturbances that have affected the sites were also noted. The surface of
the sites were carefully examined for cultural materials and iron working tools.
Apart from pottery, which was thé commonest surface cultural material recoveréd
. from the investigation, not ~much iron objects were surface coilected. What was
found was one iron ﬁorking tool ;;icked from the floor of a mine pit in Zone ’E’,
and two clay smoking pipe stems from the surface of two separate mounds in Zone
’D’. Two iron ore mining sites were found, one each in Zone ’B’ and ’E’. More

will be said about these sites in the next chapter.

The Disturbance and Destruction of Iron Smelting Sites

One factor that promotes the rapid destruction of cultural materials, especially

inorganic substances in archaeological contexts in Tropical Africa, are the acidic soils.
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Not only are they hostile to items like baskets, textiles and leather but also to iron
implements. The iron materials are~attackéd by rust which reduces them into very . -
fragile obje_cts. Slag on the other hand is generally believed to preserve better under
these conditions but whether the heaps and accumulations, especially with smaller
ones, can be preserved on the site forever undisturbed is a different issue. Past iron -
smelting activities are represented by the debris of which slag forms the greatest
percentage. As already stated, a basic clue for the discdvery of indigenous iron .
smelting is iron slag and smelting furnaces. The preservation of these debris on the
surface of the land on which they are deposited is, therefore, 6f paramount *
importance to the study of African iron metallurgy. For this reason one fo the aims
of the surface survey investigation was to examine the various factors which in one.
way or the other contribute to the diéturbance or total destruction of smelting sites.

A number of human activities like ploughing and cultivation of land, road,
building and dam construction and natural agents of water, erbsion and landslides
of river valleys were identified as serious factors that affect or alter the original state
of abandoned smelting sites. They may completely eradicate the site from the land

surface. Belpw the analyzed results of the investigation are presented.

Constructional Activities

Five slag mound sites forming 4.1% of the total surveyed had been affected by
the above. Two of these had completely been graded away by the construction of
the Gambaga - Nalerigu road. Since the road had not been tarred, evidence of the 4

smelting debris could be found in the form of slag, furnace wall and tuyere pieces
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compacted on the surface of the road clearly marking the base and outline of the
slag accumulation. A further evidence of the above form of destiuétion was found
in the Forest Reserve to the north of Nalerigu where the construction of a road
through thé forest to the villages of Dintigi and Bukperi had reduced one mound to
its foundations. For the mound SM.44, the Aconstruction of the Gambaga-Nalerigu
road had not completely graded it éway. Instead, the 9m wide road cut through the
mound leaving part of the mouhd as road cutting on either side of the road (Fig.3).
The discovery of this site was by the birectbr of the Garﬁbaga Archaeology Project,
Dr. Kense while we were driving along the road. What provided ‘the clue was the
A distinctive vertical slag cutting with tuyere pipes and furnace wall pieces marking the
surface (Fig.9a). This was laterA excavated and the results are discussed below. The
final mound recorded to have been affected is SM.46 located on the plot of the
Nalerigu Primary and Junior lSecondary Schobl. This has not been graded away
completely, rather the top has been reduced leading to the spread of the slag over
a large area. It came as a great surprise to the teachers in this school when I
informed them that the evidence represented iron smelting activity carried out on the
site. Immediately the Headteacher, Mr. Isahaku Assani, volunteered to lead me to
a spot in the Nalerigu forest reserve where he once saw "a small round clay wall
feature projecting on the surface of the ground near a heap of a similar maferial as
this". This turned out to be furnace, Fig.43, which was later excavated and has been
donated to the National Museums and Monuments Board Upper Easi Region,

Bolgatanga (Plate 9).
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Farming Activities

Twenty-Seven (22.1% of total) slaé mound sites were recorded as having suffered
from the above. As expected, these are found located in heavily cultivafed farmlands
ih zones ’C’ and ’E’ and in the area covered by the ancient Gballa "settlement in
zone ’A’. The disturbance of smelting sites by farming activities took two broad
forms. First, the surface of the mound had been Weeded. with the hoe. On the
edges, however, there is ploughing all rounsi sometimes picking up to ¢.50cm of the
edge of the mound. This has led to the si)read out of the slag increasing the
diameter of the mound while reducing the height. Some farmers indicated that they
normally transplanted millet from other parts of the farm to the mounds. Throﬁgh
years of experiment, it has been determined that corn or mﬂlet seéds ‘planted on the
mounds directly do not always germinate and in the case of co_fn the transplanted
ones die off easily if fhey do not get rain watér for just a week. Millet is more
hardy and drought resistant. An explanation for this can be found perhaps from the
point that iron slag absorbs so much radiation heat from the sun which results in
the quicker drying out of the moisture'in’ the soil matrix thusl depriving the cultivated
crops of the needed soil water. Trees, shrubs and other plants growing on the
mounds were found upon excavation to have roots extending iﬁto deeper layers of the
subsoil. ‘

The second disturbance took the form of deep ploughing to a dépth of ¢.30cm of
the surface of the slag heap. Smelting debris are widely sgattered on the surface.
Where the original height of the mound ranged between 40cm-60c‘m or more‘the nét

result of the continuous ploughing is the reduction of the mound to low ridges of the
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same height as the surrounding farmland. Moreover, the smelting debris becomes
so mixed up in the soil thét it is very diffichlt to'discover such sites. In ‘fact, I relied
on farmers to discov'e.r mdst of such sites. |

The seriousness of farming activities on the preservation of the smelting sites Was;
evident from the.anzilysed result 'wh'ich showed that none of the 27 sites affected in.
this way had surface evidence of m furnace remain on or near the mound as was
found iﬁ the case of those in the Forest Reserve and uncultivated lands adjoiniﬁg to
river valleys. The ohly evidehce of furnaces and tuyeres were the remnants and
pieces mixed with the slag and the surface soil. Thanks to  the creation of the Forest
Reserve Where‘ there is a ban on cultivation of the land, there are sdine well
preserved smelting sites although such sites suffer from the most dominant agent of

the destruction of snielting sites, running water.

Erosional Activities of Running Water

The action of running water can be as destructive as that of ploughing. A total
of 70 sites (that is 57.4% of the.total) had been adversely affected by‘ this agent of ‘
erosion. These are all located in the Forest Reserve. This takes several forms.
First, running water had cut a gulley through the slag heap and cérried'away a
chunk of the debris in the process. In the second instance, running water had
eroded away the slag and debris around the edges of the mound gradually reducing
the size of the mound. Furthermore, some mounds had about a third of the
accumulatioﬁ wasted into the river valley with the collapse of the valley wall after

heavy rainfalls experienced in the past. The slag is therefore found sprawled from
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the edge of the valléy over the slopes downward into the valley bottom. This erosion
cén be effective in desiroying the remains of furrilaces that were buried under the
mounds or were pléced away from them. The ﬁﬁal form of water erosion is where
an entife mound together with the furnace remaihs, have been eroded and reduced
to a thin widely spaced surface scatter of smelting debris. . The top soil in the area .
has been washed away completely after years of erosion, exposing the subsoil oﬁ'
which the smelting evidence now lies. The effectiveness of the above .erosional‘
activities of running water is explained, firstly, by the slop&ng nature 6f the land over
Whiéh the water runsrfrom upper locations on the escérpment into the river ‘valley

and secondly by the loose nature of the smelting debris accumulation.

Relatively Undisturbed Sites
: 7

A total of 20 (17.2%) smelting sites were found to have escaped serious
destruction. These were located in the Forest reserves in zone ’A’ and ’D’ on
relatively flat land surrounded by thick vegetation cover or right under large trees.

These provided most of the evidence of in-situ furnace wall remains projecting to

heights c¢.5-20cm above the present ground surface.

Iron Smelting Furnaces - The Survey Results

A total of 101 in-situ structural furnace evidence were recorded at the end of the
" archaeological research. Ninety-five of these were visibly evident on the surface of

the ground at heights that vary from c.1-48cm. The surface evidence took two forms.
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The first was in the form of outlines of the furnace wall remain after the collapse
of the superstructure (Plate 2). These al;e heavily filled in with soil, and rubble of
furnace wa]l fragments and/or slag pieces. Seventy-five (that is approximately 75%
of the total) of the 95 surface furnace evidence were found to be of this form. It
was not in all instances that the complete circular or oval shape of the remnants
were found on the surface. Some of the projections represented half of the complete
furnace structure. To be sure of the presence of walls below the trowel was used to
dig along the lines where the remaining one were suspected to be buried and in all
cases these were exposed. Some of these were selected for excavation as in the case
of Fig.12 (see Fig.All). |

The second surface structural furnace evideﬁce was in the form of slag lumps and

columns projecting above the land surface without any visible evidence of wall outline
surrounding them. These had very distinctive features in that they were cylindrical
and tapering v-vith sniooth sloping sides resulting from attachment with the interior
walls of the furnace, now completely destroyed and eroded away (see Plate 3). A
total of 17 of such remains were recorded. The remaining 6 furnaces evere x;ec,o'vered
‘ from excavation of smelting debris. Five of these namely, F1, F2, F3, F7 and F8,
were found after excavating the entire mounds of SM.1 and SM.15 in zone_.’A’.
The sixth furnace, F4, was discovered ’during the excavation of a 1Imx1m test pit that |
was located 8m away from a nearby slag mound SM.10 in zone ’A’. This unit was
excavated to recover data for the reconstruction of the past of the now abandoned
settlement of Gballa (see Appendix I). It formed a separate aspect of the Cambaga

Project.\
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Since most of the smelting sites were located close to river valleys, the furnace
remains on these sites have been éffected by the action of erosion. This is more
pronounced in zone ’D’ along‘the Birimi Valley whére erosion is evident on the
sloping lands adjoining the river valley on which the sites are located. In several
.places, the surface soil has been washed away exposing the subsoil. Furnaces ahd
slag heaps on these lands are accordingly affected. It was, therefore, not sﬁrprising"
that all the 17 purely slag-column-furnace evidence were found in this area.

In terms of the location of the furnaces in relation to thé mounds, the field data
indicated that of the 95 surface evidence of furnace, 15 were located oﬁ the mounds;
69 were located either right on the edge of the mound or placed within distances up
to 4m. Five others were located between 6-10m. The Gambaga evidence, therefore;
showed that furnaces on smelting sites are not only likely to be found buried below
debris without trace but also on the surface of the heaps, at the edges or at distances
that éan extend up to 10m away from the slag heap. This evidence was also depicted
in the furnaces recovered from the excavation of slag heaps. As already stated.
above, three furnaces F1, F2, F3 were found in the excavation of SM1. F1 and F3
were exposed close to the edges of the mound, Wi.thb F2 placed near to the centre
(Fig.5). In the case of SM.15, the two furnace remains were located to the northern

edge of the mound. None was found in the other parts of the mound (Fig.6).

What is the relationship between the total number of smelting sites and the
number of furnaces recorded from the investigation? If we should assume that every

slag mound is the result of smelting activity carried out in one or more furnaces then
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we should expect at least equality in the totals of furnaces and sla.g mounds recorded.
The method adopted in the investigation was to compute only visible structural
furnace remains. This would permit an objective preséntation of the survey results
while enabling us to examine the effect of on-going socio-economic activities and
natural agents like weathering and erosion in the destruction of the archaeological
record on the‘iron smelting sites. On this basis, only 43% (that is 52 sites) produced

" surface evidence of furnace structures. The break-down is presented in Table 1

below:
Total No. of Total No. of

Zone Slag Mounds Furnaces Recorded
Average

Recorded
A 22 12 ‘ 1.8
B 15 : 15 1.0
C 9 _ . o
D 63 , 63 1.0
E 13 .5 ' 2.6
TOTAL 122 95 i

Table 1: Furnaces Recorded in the Individual Zones
From the table certain features are evident:
) Zone ’C’ yielded no surface evidence of furnace structural remain.

This is obvious since it is located in a farming area with evidence ' fo
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(2) To determine the variety and nature of cultural matérials fhat
compose the slag mound.

(3) To obtain charcoal samples for dating,

(4) To determine whether any furnaces would be found burijed in the slag

mounds especially where the surfaces had been disturbed

extensively. This goal was based on the aSsumption that furnaces whether
preserved' or destroyed existed where there were slag accumulaﬁén that can
‘be determined to have resulted from iron smélting activity. The investigation
was aimed at vérifying- the presence of furnaces in the slag heaps.

&) Linked to this was the desire to determine the number of furnaces

in the mounds and to relate the number to the sizes of the mounds.

Methodology

The surface of the mounds to be excavated were thoroughly examined for any
evidence of surface materials like pottery, smoking pipes, bangles, rings and tools of
iron or any other artifacts. The vegetation growing on the surface of ‘the mounds
and in the immediate surroundings were cleared with the aid of cutlasses or pulled
out where they were likely to disturb the mound. This surface clearing was done in
a careful manner'to avoid any serious disturbance of any suspected features on the
mound. All large slag pieces that were likely to obstruct the excavation process,
- furnace wall pieces and fragments of tuyeres were collected and gathered separately.
In the case of furnace and tuyere fragments, the excavated remains were also

examined closely for their forms and features like rims in addition to measuring their
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extenéive ploughihg and levelling of slag heaps. Sorx;e of the sites have
been graded away altogethér during road construction. This shows how | o
serious the effect of farming ahd constr_uctidnal activities can be as far as the
disturbances of smeiting sites are concerned.

(ii) Zone ’E’,l in a farming area pr'oducgd a fairly high average of one

furnace for every 2.6 slag mounds perhaps because th'e sites were
located far away from the modern settlerﬁent in an area with lots of surface
outcrohs of laterite rock. A higher number of surface evidence of furnaces
could have been found in zones ’A’ and ’B’ but for the location of most of '
the smelting sites on sloping land near river valleys where erosion is very
effective.

(iii)- Zoneé ’D’ and ’E’ produced 63 and 15 furnaces from a total of 63

. and 15 sites respectively. This immediately creates the impression

that every single mound in the ﬁrea 'had one furnace. ‘This is not sppoted
by. the evidence available. The true situafion is that some slag mounds
produced more thén one furnace evidence while othérs did not: have any such .
evidence at all. The evidence might be buried under the slag méund
or completely destroyed v;"ithout trace on the s'urface.lv

What is 'the total number of furnaces actually in use m the survey area? . This
.could best be determined with evidence provided by the excavation of a greater
number of entife smelting sités and all the furnaces buried or located away from the
slag héap. Moreover, most of the sites which had been graded, eroded or ploughed

had lost their furnaces. If we assume that every single slag heap is t'he“product'of
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smelting, using at least one furnace, then the furnaces would be 122 (that is by
multiplying the total smelting sites by one). However, the excavations of SM.1 ah'd
SM.15 shows that more than one furnace can be involved. This is corroborated by
the structural remains of furnaces found on the surface of the sites. As many as
four furnaces were counted for some sites on the surface (excluding thosé buried.
under the slag heaps). Whilé more concrete excavation results are awaited, a
conservative estimate of 370 furnaces (computed by multiplying the total smelting
sites by a mean figure of 3 furnaces per site as wéll as making allowance for a
minimum of unrecorded sites in the area surveyed) is suggested _by the available

archaeological data.

Excavation of Slag Mounds

The total area of excavation of slag mounds was 276.3m%. Out of this, 216.7m?
was made up of various excavation units undertaken on selected mounds (see Table
5). In all 8 mounds were excavated and these formed‘7.4% of the total number of
slag mounds recorded in the surface survey. The remaining 59.6m? area consisted '
of units excavated. on smelting furnaces located on grounds away from the slag
debris. |

The aims and goais for the excavation were as follows:

(D To obtain an idea of the actual depth of the mounds. That is, to
ascertain whether the smelting debris were dumped into a hole or pit
specially dug or one from which clay soil was collected to  build furnace

and other units or on the flat land surface.
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2) To determine the variety and nature of cultural materials that
compose the slag mound.

3) To obtain charcoal samples for dating.

(4) To determine whether any furnaces would be found buried in the slag

mounds especially where the surfaces had been disturbed

extensively. This goal was based on the assumption that furnaces whether
preserved or destroyed existed where there were slag accumulation that can
be determined to have resulted from iron smélting activity. The investigation
was aimed at verifying the presence of furnaces in the slag heaps.

5) Linked to this was the desire to determine the number of furnaces

in the mounds and to relate the number to the sizes of the mounds.

Methodology

The surface of the mounds to be excavated were thoroughly examined for any
évidénce of surface materials like pottery, smoking pipes, bangles, rings and tools of
iron or any other artifacts. The vegetation growing on the surface of the mounds
and in the immediate surroundings were cleared with the aid of cutlasses or pulled
out where they were likely to disturb the mound. This surface clearing was done in
a careful manner.to avoid any serious disturbance of any suépected features on the
mound. All large slag pieces that were likely to obstruct the excavation process,
furnace wall pieces and fragments of tuyeres were collected and gathered separately.
In the case of furnace and tuyere fragments, the excavated remains were also

examined closely for their forms and features like rims in addition to measuring their
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thickness. For the furnaces, this helped in the estimation of the height of the
collapsed superstructures.

Two excavation techniques were adopted in the field to achieve the above stated
goals. The first involved the excavation of the entire mound. KFour mounds were
excavated in this way. The second involved cutting trenches of different dimensions
across the mound with some running close to the crest. The excavations were
controlled vertically by the changes in soil layers that is by peeling the layers rather
than cutting through them. This was uéed' to enable us follow the natural sequence
of deposition and to derive an idea of the material remains and debris that composed
the different layers. Attempts to sieve the excavated material met with serious
difficulty as the slag and other debris made it impossible. This idea was, therefore,
dropped and the hand trowel was used together with short woocien handled hoes and
pick axes to.carefully excavate, and search through the rubble to recover materials.
The pits were dug until the natural sterile layer was reached. Below, a brief
- description of some specific sites has been presented with diagrams and plates as a

way to describe further the excavation of the mounds.

SM.1

An 8m x 8m unit was set on the mound. This was further divided into 4m x 4m
quadrants namely SW, SE, NE and NW (Fig.5). This sub-division was devised to
impose some control on the excavation while facilitating an easy identification of the
locations and provenance of the furnaces or any other cultural materials recovered.

A datum point was fixed at a spot in the central part of the mound. A baulk of
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30cm was left separatihg the northern quadrants from the southern ones. This made
it ‘easy to identify the changes in thé soil layers while the excavation progressed. It
also facilitated the drawing of stratigraphic cros'sA sections running almost along the
crest of the mound. To provide a quick idea of the presence of structural furnace
remains, c¢.20cm of the top layers in all the quadrants were carefully excavated. This
was fruitful since one furnace each (F1, F2, F3) wés discovered in three of the four
quadrants in the process as shown ih Fig.5. The individual quadrants were then
excavated one after another until the sterile layer was reached. While the excavation
went on all furnace and fuyere wall piecés were sorted 6ut and grouped separately.
These were later closely examined for evidence of furnace and tuyere rims. 'Their.
wall thickness were also recorded and related to the structural remains. These afe

further “discussed ‘when we treat the excavation of furnaces in Chapter Four.

SM.15

A 5m x 6m unit ‘;vas laid on the mound (see Plate 4). This was subdivided into
four parts each measuring 2.5m x 3m. The quick excavation of the top 20cm of slag
did not reveal-any furnace strﬁcture. The two furnaces exposed were found in the
northeast and,norihwest quadrants (Figg.6). This was after the excavation of c¢.75cm
of the 90cm high mound. Lots of concentrations of furnace wall fragments and slag
were 'encountered in the excavation but these turned out .not to be structural
furnaces. Neither were bases of collapsed furnaces found in the southern quadrants.
The two recovered structural evidences were in all cases the remains of rbund bases

of furnaces (F7, F8). More is said on these in 'Chapter Four. Tips of tuyeres, all
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.coated with slag, were recovered from the excavation just as in the excavation of
SM.1. The interesting thing is that some of the tuyeres were found near the furnace
remains. The only two pipe bowl fragments from a total of four pipe remains
obtained from the investigation were recovered in the northwest quadrant near the

furnace remain, F7.

SM.16

This is located some 11m from SM.15. Placed some 2m to the north of the
mound was a furnace structure projecting on the surface of the ground to a height
of c.15cm. The excavation of this mound was conceived of after F9 was revealed as
one of the spectacularly presérved furnaces recovered during the reseal:ch period (see
Plate 11). As has been elaborated in Chapter Four, after dissecting the furnace into
approximately equal ‘parts in order to examine the content it was found that the
internal part of the furnace was completely occupiéd by a slag lump (Fig. 15a).
Considered that this might indicate archaeological evidence of an aborted smelt, it
was decided to excavate the associated mound to see if there were any furnaces
buried inside the slag rubble and if there were any to determine the circumstances
leading to the abandonment. This would also reveal whether an abandoned furnace
was declared a spot where slag was deposited leading to the eventual burial of the
furnace remains. Another aim was to recover all furnace wall remains and tuyere
pieces, the former to help determine the height of the furnace wall fhickness, the
form of the rim and the latter to know the type of tuyere used in the smelting

process.
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A 3m’ unit was laid on the mound. This was subdivided along the North-

axis into two units each 1.5m x 3m. This was done to enable an easier drawing of
the stratigraphic cross section since the division line virtually cut through the crest
of the mound. No furnace structure was found. While no pottery was found on the

surface, the excavation yielded only 2 pieces.

SM.27

Although this smelting site was located in a Forest Reserve, encroachers had
established farms some 100m to the south away from the site. For this reason it is
QUite obvious that in the ‘not too distant future the whole area would be ploughed.
After surveying the site carefully and plotting in the various features, it was decided
to excavate one of the two furﬁaces located on grounds away from the slag rubble
inside the eastern loop of the arc-shaped slag mound. After excavating the furnace,
two trenches were laid all to the eastern part of the mound (Fig.7). Trench ’A’
(5.8m x 2m) is basically an extension of the south wall of the 3m® unit excavated
around the furnace. The excavation recovered lots of charcoal mixed with the slag
and other smelting debris. Some five pieces of pottery were also recovered. Getting
nearer the northern part of the trench where it runs into the south wall of the unit
on F.26 less but larger pieces of slag were encountered with typical flow structure
mixed in sandy soil which had a high concentration of tuyere fragments and wall

remains.
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The excavation of Trench ’B’ (2.5m x 2m) revealed that this part of the mound
was composed of higher amount of tuyere remaiﬁé than slag and furnace wall
fragments. The tuyeres ranged from near-complete pieces to half sizes and ofhers
_ representing only the tips of thg tuyeres. All the tips were heavily coated with slag.
Lots of pockets of charcoal were encountered and'f most of these were near the
tuyeres indicating perhaps that they were poured out of the tuyere holes or were
attached to the tips of the tuyere that were extended into the furnace interior. In
all, about 13 tuyere remains were found (counting was based on the slag coated tips).
These were found to have been accumulated to a depth of 40cm froﬁn the surface.
More will be said about tuyeres from the investigation in Chapter Four. A close
study indicated that only 6 pieces of furnace wall fragments were recoveréd from
this unit which might suggest that this part of the mound was demarcated for the

deposition of tuyeres removed from the furnace located a metre away.

SM.44

This is one of the two recorded sites' which had been affected by road
construction. As noted above, with the construction of the 9m wide road through the
mound, what was left were remnants of the debris in the form of road cutting on
either sides of the road. The base of the mound can still be found compacted on the
surface of the untarred road (Fig.3). The folloWing dimensions were estimated for
the cqmplete mound: Height, 1.5-2m; Length, 15m; Width, 10m. From the above
figures it can be seen that the road cleared more of the mound to the southern part

than the northern part. Moreover, the slag remains to the south of the road have
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been attacked by water flowing through the drain along the sides of the road which
has cut away large portions of the smelting debris. On the other hand the vértiéal
face of the 4.5m wide slag remain to the north of the road had clay tubes sticking
out as can be seen in Fig.9a. The selection of this mound for excavation was t0
fully expose the tubes to determine whether they were remains of bellow pipes
connected to in-situ structural furnace remains buried in the slag or were tuyeres.
Principally, however, it was to salvage the remaining archaeological data on the iron
| smelting activity which the destroyed mound represents before the entire remains are
cleared away through a possible expansion of the road in future (see Plate 5). The
clay tubes were found to be the broken tips of tuyeres all encrusted with slag. No
structural remains of furnaces were found. These might have been destroyed by the

construction of the road.

SM.47

It is located on farmland. The land surrounding it has been ploughed extensively.
Weeding and éultivation of bean and millet has been going on for years on the
surface of the 1m high slag mouﬁd according to the farmer working on this farfnlénd
(Plate 2). An examination of the surface did not providé any evidence of actual -
furnace structures except for wall fragments. These were scattered especially around
the eastern side where the nature of the accumulation of wall pieces might be a
strong indication of one or seyeral furnaces that were located some few metres away
from the slag heap now destroyed as a result of years of ploughing. A large quantity

of these pieces as well as those of the surface of the mound which included tuyere
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fragments were gathered and studied. Surface collection of pottery and iron ore
pieces were also made.

A trench (A) 1m x 1_5m, trending east-west was cut across the southern part of
the mound (Fig.4b). It cut through an area with a large concentration of furnace
wall. The excavatio;l yield a lot of pottery, a few wall and tuyere remains in the top
soil that had a dense concentration of slag. Roughly at the centre of the trench, an
area of heax;y concentration of furnace wall pieces and few tuyere fragments was -
encountered. This started at a depth of ¢.50cm below the surface and became more
plentiful in the next layer up' to 80cm. Almost all the sizeable wall and tuyere
remains were gathered, exainined and measured. It was assumed that the furnace
remain might be found below or near the spot so another trench (B),' Im x 6.63m
was cut at right .angle to the southern edge of the mound. The heavy concentratioh
of furnace wall fragments were found not to be laid on or near a structural furnace

remain.

Stratigraphy and Features - Slag Mounds

_An uhderstanding of the stratigraphy of a site as observed through excavated
section is crucial for a reconstruction of the conditions and nature of deposition
(Kense 1981). The level of interpretation of the archaeological material is highly
dependent upon an adequate examination of the stratigraphic record. The excavation
of the slag mounds was by natural levels that reflects observable stratigraphic
condition thus there was no difficulty in recognizing stratigraphic changes during th(;.

excavation.
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The surface of the mounds were bare during the dry season and even for the .
early part of the rainy season compared to the surrounding land. Grasses wliich.
grow on the surface-wither off qﬁickly with the lackA of water from rainfall. The few
planté growing on the surfaces have roots that penetrate through the top soil to the o
lower layers or right into the clay subsoil upon which the s}lag‘ acc_umulation lies.
This perhaps should explain why corn would not do well since it cannot withstand ~
long periods of drought. The loose nature of the slag accumulation, which as wevb
noted abové might éécount for the ease with which running water can erode tﬁe‘
smelting debris, might also promote rapid percolation of rain-water through the top .
soil to the lower layel_'s of the mound. With continuous deep ploughiing, however, the
slag and its soil matrix is mixed up with tﬁelsoils on the farmlands so much so that .
this poor water holding property of the debris is eliminated or minimised.

There is the lack' of humus layer '(Without slag or other debris) in all the sections
except for SM.15 (Fig.8a). This humus layer is found not over the enﬁfe mound but
concentrated in a thin layer on about half of the mound. It needs to be recollected
thatrthis is fone of the few relatively undisturbed mounds which might explain this -
feature. For all the remaining excavéted mounds, disturbance especially from‘ _
farming activities is .sus_pected or has actually occurred on them possibly accounting
for the mixing up of the humus layei' with. the.smelting debris.

The dis_tinguishing feature of t‘he section is thé depiction Aof two basic soil layers,
one natural and the other depositional (Fig.8 and 9). The top soil on all the sites
had a‘ heavy concentration of slag and other debris. The dark brown loamy soil

becomes increasingly sandy with a corresponding decrease in the slag concentratidn_.'
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until the natural layer is reached. The excavation did not stop at the exposure of
this layer, rather, it was continued through to depths of c.SOém to ensure that there
was no smelting debris below it. The fragments and pieces of tuyere, furnéce wall
and also pottery continued to be found throughout the excavation. An attempt was
made to collect and gather as many of these as possible not only from the surface
but also from the excavation. This method necessitated the exercising of the greatest
caution in the removal of any furnace or tuyere fragment. This also retarded the
pace of excavation but it paid in the sense that for most of the structural furnace
remains found, the tops were exposed in the top soil. The three furnaces in SM.1
(F1, F2, F3) were uncovered together with a number of slag coated tuyere tips after
c.20cm depth of excavation of the top soil in the four quadrants of the ém x 8m unit.
Their bases were, however, planted firmly in the clay subsoil as it was in the case
of F7, F8 on SM.15.

Only two slag mounds had two layers of Slag and smelting debris concentration
whereas all the other had one as noted above. These are SM.16 (Fig.8c) and SM.47 -
(Fig.9b). This evidence might suggest that these witnessed two different periods of
smelting activity. Evidence of pits, or hearth were not found in the stfatigraphy.
Charcoal and ash on the other hand formed a fairly common compound of each unit
not as hearths>or in specific concentrations but generally scattéred throughout much
of the slag deposit.

From the foregoing, the slag heaps were places for smelting debris, thus they
contained slag, charcoal, ash broken tuyeres, furnace wall remains laterite and

sandstone rock pieces and odds and ends such as pottery. It is appropriate,
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theréfore, to attempt to assess the propoﬁion of fhe;e varibus items bn the basis of
the excavated‘ evidence (see Table 3). It may seem surprising that pieces of tuyere‘
are more than the percentage of the furnace wall rémains. This is due to the fact
that although a 'small component of the furnaée, almost 'evé.ry single smelt required
the use of at least a new tuyere. The usgd onés were prised out 6f the tuyere inlet »'
and dumped on to the slag heap being formed away from the furnace.

In fact the percenfage estimate seems to be on the conservative side since parts
of the tuyere especially the tips were fused and incorporated into the 'slag. The
| tuyere pieces tend to be more>widely mixed in the stratigraphy. Most of the resf ‘
remained unbaked and were dissolved by the rains to be incorporatéd in the debris
or washed away. |

The furnace -wall fragments in the mounds seem to have resulted from the
collapsed furnaces after abandonment or fragments from parts broken and repaired
while the furnaces were in use. It ié not possible to carry this_issue of maintenance
further because there is a persistent vagueness in the literature ‘on whether furnaces,
in part or in thle, needed repair of reconstruction between smelts and'some more
elaborate examples were in fact used more than once. The mixing of the furnace
wall material could therefore be accounted for by pieces left following maihtenance
or from the effect of past ploughing activity. In two of the excavations (Fig. 9b and
8c) concentrations of wall reniain_s in slag debris were exposed -at depth of ¢.50cm
' from the Datum line perhaps indicﬁting a deliberate dgpositiori of wall remains from

the collapse and repair of the furnace while in use.
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CHAPTER FOUR

FURNACE EXCAVATIONS, DESIGNS AND THE UNDERLYING TECHNOLOGICAL
PARAMETERS OF THE GAMBAGA IRON SMELTING INDUSTRY

Introduction

This.chapter focuses on the exterior and interior excavation of structural remains
of frxrnaces. It also throws light on the variety of evidences and furnace types
recovered. The tuyeres obtained from the excavation are analysed for their forms
‘and functional significance and together with the data from analysis of ore and slag
the technological practices represented by the smelting debris are examined. The
other cultural materials like ceramic are presented. To conclude this chapter a brief
discussion is presented on a number of shaped clay pieces which were obtained from

the investigation.

Excavation of Furnaces

A total of 15 furnaces, representing approximately 15% of the total of 101
furnaces recorded from the archaeological investigation, were exeavated. From these,
S were eﬁpbéed as a result of the complete excavation of mounds. The furnaces were
buried under smelting debris without any trace on the surface. They are as already
indicated above, F1, F2, F3, all from the SM.1 site an(i F7, F8 from the SM.15 site.
One other furnace F4, was not buried under debris. It was exposed from the
excavation of a test unit located 8m from the associated 'rnound SM.10 in the Gballa
settlement site in zone ’A’. Its discovery came as a surprise since there was no
evidence of either fragments of furnace walls or tuyere pieces or structural furnace

remains on the spot where it was found. Moreover, it was exposed at a depth of
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¢.60cm below the surface. The test unit was not actually aimed at excavating a
furnace; it was to recover cultural material for the reconstruction of the history' of
the Gballa abandoned site (Appendix 1). With the discovery of this furﬁace
structure, the excavation was undertaken by my crew and myself during which the
entire remains were exposed, studied and drawn.
The remaining 9 furnaces were selected from the surface survey. An area of

59.6m* was covered in the excavation of these furnaces.

Excavation Strategy and Results

Whether exposed through the excavation of slag mounds, or from a unit excavated
on a structural evidence visible on the surface, the excavation and recovery of
furnaces was very slow and challenging although the results were not only fascinating
but also rewarding. Since one of the goals of the excavation of slag heapS was to
recover furnaces buried, exireme care was taken in excavation although we were‘
using pick axes, mattocks and digging hoes. The procedure of excavating ‘in
quadrants (in cases where entire mounds were excavated) was very useful since it
enabled excavation work to be concentrated in one part of the excavation unit at a
given time. Also as the excavation proceded it became clear that the first impression
of a furnace structural remain could easily be mistaken for a piece of wall fragment
to be removéd like the many other pieces found in the debris. Extra caution was
therefofe taken in the removal of any piece of wall fragment.

When 'a structural remain was exposed in one quadrant the excavation was

temporarily halted. The outline was drawn within the quadrant in the plan of the



99

excavation unit on the mound. To ensure that the exposed furnaces were not unduly

disturbed or destroyed by the excavation of the slag and other debris, a 60-100cm

" radius around the furnace was demarcated and left unexcavated and the mound

excavation proceded to the sterile layer. All furnace wall fragments in the quadrants

were collected and gathered.for measurement of their thickness and for evidence of

furnace rim design or form. With the remaining parts of the heap excavated to

sterile, attention was then focussed on the furnace structures. The trowel and brush

were the main tools used to carefully expose the furnace walls to its base. This

strategy had three main advantages:-

®

(i)

The pattern of deposition of wall materials and tuy‘ere piéces around the
furnaces could be seen in perspectivé. This was evident in the excavation
of F3. On the Southeast side of the structure, near the slag tapping hole,
was found a concentration of wall fragments. These were cai'efully
excavated and after examining and measuring the pie.ces' it was revealed
that these were remains from the collapsedlsuperétructure with éll thickness

similar to the existing structure but also with variation in the thickness

between 6-8cm. This suggested that the furnace wall reduced in thickness

with height.

The unit around the furnace could bé excavated to depths below that

'reached for the other parts of the quadrant in which the furnace was

found. The aim was to determine how far the furnace-}base was placed
below the floor level of the slag accumulation. From the SM.1 excavatioig,

the bases were reached between 20cm-40cm below the sterile level reached
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for the mound. This d.eeper. excavation produced no slag (Plate 6).

(iii) The third advantage was that the soil material on which the furnace basgs
were seated could be examined. One of the three furnaces on SM.1, Fi,
was found to be standing oh a layer of gravel that interestingly did not
extend throughout the unit, but concentrated precisely at j the base of the
furnace. This might suggest that before the construction of this barticulaf '
furflﬁce the gravel was laid to provide a firm base for the Astructur‘e. The
two remaining furnaces in the same mound were placed on abclay soil.

We have so far described the excavation of furnaces that were buried inside slag
debris without evidence on the surface. Before we examine further the nature of the
remains that had survived after their abandonment, a brief descriptibn of some
specific excavation units on furpaces that wel;e not _buriéd under_ slag but were
located eifher on the edges of the mound or some distance away and were visibly_
evident on the surface is presented as a way to describe further the excavation of

furnaces.

- F9

This is located in zone ’A’ of the survey area in the Forest reserve to the south
of the Gballa village site. It was discovered as an in-situ étructural furnace remain
projecting c.15cm' above the ground surface. It was placed some 2m away to the
north of the mound SM.16 which was later excavated. |

After recording its diménsions, a 2mx 2m unit was set on it. The excavation was

" carried out in a careful manner since all fragments of furnace wall were to be
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collected for analysis. More often than not the hand trowel was used to excavate
closer to the walls in order to prevent the impact of the digging from affecting the
structure adversely. All wall fragments gathered from the excavation were examined
and measured and related to the thickness of the broken levels of the structure.
While the latter measured 8cm, the majority of the collected wall pieces ranged in
thickness between 4-7cm. This clearly indicated that they are fragments from the
collapsed walls of the structure. The discovery of the furnace rim fragment provided

a unique opportunity to determine the nature of the lip of the furnace.

F10, F11, F12

These were all found on one smelting site. They were located 4m to the north
of SM.17 in zone ’A’. They were discovered after a thorough search had been made
all over the site on which erosion is clearly evident since the land slopes into the
valley of a stream placed 8m from where the furnace remains are. They were hardly
visible on the surface of the ground since no slag was found on the spot where they
were located. They projected to heights between 3-5cm above the ground surface.
A 2.5m x 2m unit was set on them after the plan of the furnaces had been drawn
(Fig.10). The.excavation recovered a number of wall fragments and very few slag
pieces. The furnace remains were revealed as lower bases of the collapsed furnaces

as would be discussed below.

‘Details of Furnace Remains Excavated
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The details of the features on the excavated furnace remains have been
summarized in Table 6. A glance at the figures shows that some of the furnaces
namely (F1, F2, F3, F4, F7 and F8), had nothing for their heights above.the surfacé
of ‘the modern ground prior to their excavation. This is because they were
completely buried without any trace inside smelting debris or in the case of F4, below _
the land sufface. For the remaining furnaces (F9, F10, f‘ll, F12, F26, IF43, F44, F45,
F46), there was evidence of the wall of structural remain of the furnaces projecting
on the surface to heights between 1-24cm. F34 was hardly visible on the surface
projecting only lcm above the land surface and placed at a distance of 2m from the
slag heap on the site. The almost bare landscape facilitated its discovery since not
a singlé piece of slag was found on the spot of the furnace. These had been carried
away by running water.

- The furnaces excavated varied in terms of the height of the structural remains
and features that have been preserved. A first group of six of the furnaces (F4, F7,
F8, F10, F11, F12), were found to be in all cases bowl-like saucer-shaped furnace
bases. These had external diameters ranging between 40-75cm along the longest axis
and 40-60cm across. The depths measured from the collapsed height to the bottom
of the bases was between 11-25cm. The walls were on the average 8cm thick on the
broken heights (Fig.13- also see Plate 7). Apertures Such as the tuyere hole and the
slag hole were absent. The structure of the remains and the archaeological evidence
on the other furhaces shows that the hole for the tuyeres were placed at a higher
level on the shaft and so were lost with the collapse of the superstrﬁcture of the

shaft which originally stood much taller. The sloping nature of the bases strongly
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suggests that the slag was led out of the furnace throu;gh a spout at the base of the
furnace. | |

A second group of furnace remains (F1, F2), were found to be bowl bases like the
first group but these had the slag tépping hole, always placed at the very base of the
furnace, intact (Fig.14). The tuyere holes were absent since they had heights similar
to the first group. Their diameters and wall thickness were also the same. A third
group of structural furnace relmains'(FS, K9, F26, F43, F44) had both the tuyere and
slag ducts intact (Fig.16 also see Plate 12). The external diameter and Wall\ thickness
of the this group is the same as the other two as is revealed in the fable. On the
other hand, the presence of the tuyere inlets on these remains means that a greater
part of the shaft had been preserved since the tuyere ducts were measured to be
placed at heights between 35-55cm from the furnace bottom. Excluding the heights
projecting on the surface of the ground,” these furnaces had between 50-100cm of
their structure buried in the ground.

The last group of furnaces distiﬁguished are (F45, F46). These displayed
morphological features quite distinct from all the furnaces in the earlier grbups (see
Plate 10). Their walls measured 13-14cm on the broken heights. Their external
diameters along the longest axis are 128cm and 144cm resbectively and 91cm and 103
across. These had 10 air inlets radiating around their bases at height of c.30cm from
the furnace bottoms. The preservation of the third and fourth group of furnace
remains is often remarkable and the shaft of some of them are virtually complete.
The feason for the spectaculﬁr preservation seems to be a combination of the robust

bowl and shaft construction firmly implanted in the lateritic subsoil with subsequent
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filling and covering by alluvial soil or slag debris, the former only recenily being
reduced in thickness by further erosional process revealing the parts of the shafts.

The determination of the depths of furnace below the ground surface was
facilitated by the method of excavating one half of the units to the base of the
furnace at a time. Such deep excavation enabled other archaeological features to be
seen in th stratigraphic across sections cutting as it was through the furnaces. A few
specific examples should explain this further. From Fig.14, it can be seen that the
basic subsoil in which the furnace bowls.were planted are yellowish or reddish clay
soils. However, the 15cm of more soil immediately near the furnace bases is a
pinkish or reddish bfown clayey soil compacted with a tendency to encrust the
furnace base wall. This has been baked by the heat from the furnace walls. It is -
difficult to excavate with the hand trowel which is the most suitable tool for working
close to the furnace wall in order to ensure a minimum of destruction or disturbance.
Another problem with this soil is that since it has assumed a colour almost similar
to the furnace wall, extreme caution had to be used in trying to separate the outline

of the furnace wall from it during the excavation.

Furnace Unit Excavations - Stratieraphic Cross Sections

For all the furnaces excavated, sections were drawn of the four walls of the units.
These revealed certain salient features that have been described below with the'aid
of specific examplés (Fig.15). Thé top soil was dark brown humus or alluvial la&er
with lots of root activity. These often contained few charcoal and slag piecés and

fragments of furnace wall remains. The latter are often found within close distances
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from the furnace remains. The units: excavated were deliberately extended to between
1-2m from the furnaces to make room for excavation of the furnaces to their bases.
This also made for easy photographing of furnace features deep in the excavation
unit.

The subsoil was normally a reddish or yellowish red clay soil. It was compact
when dry and sticky when wet; either way it was difficult to excavate, The bases
of the furnaces are planted into this layer which ensured a firm support. It
contained no charcoal, no slag and no furnace or tuyere remains. Cutting through
this basic soil layer often in two contiguous walls was a very dark brown soil. This
was sandy and loose thus easy to dig. It had a very high concentration of charcoal
and ash. Few slag pieces were found in this layer. It extended to distances up to
2.5m or more from the mouth of the slag disposal hdle which are >placed on the
opposite side of the tuyere hole. The location of this evidence on the side _of the slag
duct depicts an archaeological evidence of a roughly rectangular pit dug next to one
side of the furnace base in order to collect the slag flowing out of the furnace. With
a width of approximately 2m, this trenc’h would have been wide enough for one man
to go through to open a vent on the furnace, plug the tapping hole or collect the slag
running out of the slag disposal hole. This pit evidence was not clearly found in the
excavation of the furnace buried inside slag mounds. The relevance of this evidence
would be discussed further when we examine aspects of the smelting technology that

the archaeological excavation recovered.

Furnace Interior Excavations
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Observations wefe made on the furnace contents to determine ‘the nature and .
_compositiqn of materials that filled the furnaces at the top, the interior -and the ‘I
apertures. Surface observations revealed different materials like loose sandy or
alluvial soil, broken pieces from the collapsed sﬁperstructure of the furnace, and slag
pieces. Examination of the tuyere holes revealed that they contained soil mixed with .
slag and charcoal pieces. The slég was often in the form of small pieces or nodules .
that were easily mistaken for gravels. In .none of the tuyere holes were pieces or
complete tuyere pipes found. This might imply that the tuyeres did not break insidé
the holes or inside the furnaces. It might also sﬁggest that whether the process was. -
successful or not the seals were broken around the tuyeres and the latter removed
from the air inlet. |

The soil in the slag duct was also loose, sandy and very dark brown or black inl
colour. It had ‘plenty of charcoal pieces larger than those found in the tuyere holes.
The top ¢.20cm of debris in F9, F43, and F44 were mainly soil without any slag or
furnace wall remains. These might be alluvial soil deposited by running water. It
was below this level that wall remains and charcoal pieces were found. The former
were all gathered together with those recovered from the excavation of .the units near
the furnaces. They were examined for their shapes and measured for their
dimgnsions. The estimated of the smallest measured recovered wall thickness is fouﬁd
in Table 6. These represent the thickness of the upper parts and éome are actual .
rims of the shafts (Fig.19). Together they i)rovided x;ery important clues for

determining the approximate heights of the furnace shafts and the nature of the rim.
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Apart from charcoal, slag Aand furnace wall remains, the study of the contents
produced iron ore pieces. This was particularly true with F46 and might be the
result of erosion from the surface of the site into the furnace remain. However, this
explanation does not fully answer what was found in F45 in the form of lots of iron
ore pieces together with nuﬁnerous partially reduced chunks of ore and uncombusted
charcoal. These were at the bottom and sides of the interior walls especially below
the air inlets radiating around the furnace base. The condition of the ore could
mean either that Ionly a shbrt period of reduction actually occurred during the -
operation or that much more ore was introduced into the furnace than it was capable
of effectively reducing

The furnaces were also split vertically into two along their longest' axis. These
cut thrbugh the slag disposal and air inlet on the 6pposite sides of the furnace; One
part wés removed leaving the 6ther half standing. This exercise permitted the
documentation of the nature of the furnace interior and the positions of the content
and the drawing of sections of the remains (see Plate 11). . Furnaces (F4, F10, F11,
} F26, F44 and F46) contained no slag, only a few pieces of charcoal. in clean sandy
soil mixed with furnace wall fragments. Presumably, they had been cleaned out in
antiquity ready for another smelt which was never in fact undertaken. It was
difficult to determine the nature of the furnaces found inside slag debris since their
content can easily be the result of infilling with debris from the heaps. This might
not reflect the actual condition in which they were last abandoned. However, the
evidence in the form of slag and charcoal pieces in a matrix of loose humus soil

strongly suggested that these had been cleaned after the last smelt.
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It‘Was revealed that, from the interior; the bases of all the furnaces except for
F45 and F46, had been constructed into a slope along the line of the air inlet through
to the slag tapping hole with an adjoining platform. The slope is such that any
molten slag that. accumuiated inside the furnace would flow out freely anytime the
slag duct was opened. Thus the smeltefs deliberately constructed sloping interior
base wall profiles to facilitate the smooth draining of the molten slag. These bases
were found to be made of hard well baked clay almosf indistinguishable from
sandstone. There is no break in the continuity of the wall from the interior which
is remarkable for its smoothness. It is this smooth continuous surface of the interior
which introduces a perplexity ‘when the construction of the furnaces is considered.
| The thickness of the wall thinsy out at thé bottom -of the furnaces from 8cm to 3cm.
The furnaces might have been built of coils of fine grained daub. The interior might
have been plastered with a thin layer of daub mixed perhaps with ash from wood‘,r
leaves, or roots to produce a hard and smooth surface material. Such a
construqtional feature and the thinness of the wall at the bottom of the furnaées
might have technolbgical implications that cannot be detei‘mined. easily Afrom the
archaeological evidence.

Another unique archaeological find was in the form of discrete slag lumps firmly
attached to the furnace interior and sometimes extending through the slag duct in a
continuous form for disténc’es away from the furnace. The furnaces that produced
this evidence are F3 and F9 (Fig.le. It became evident early in the excavation that -
all structural features were to be saved. With this in mind no slag block was pulled

out from any part of the unit without first cleaning and brushing the soil around it
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and examining it closely. The F3 slag mass was found to be overlain by a
concentration of wall fragments near the base of the furnace near the slag disposal
hole. Careful cleaning revealed that it extended from the slag duct and after splitting
the furnace into two this was found to be stuck firmly to the interior floor of the
furnace. Since the slag occupies the lower part of the furnace and not the entire
interior, there have been problems with the interpretation. of what it tells about the
last smelt that was carried out after which it was abandoned. This‘ is made more
complex with the absence of similar evidence on the other two furnaces (Fll and F2)
found in the same mound. A possible explana’tion might be that if was perhabs
realized by the smelters that a removal of this slag material would have led to the
eventual destruction of the furnace base thus it was abandoned altogether and a new
~ one(s) built nearby in the form of F1 and F2.

A splitted F9 revealed that the whole interior from the boitom to a height of
¢.60cm was completely occupied by one slag lump. This has assumed the shape of
the furnace ‘interior wall (Fig.10b). Earlier on, the excavation of the unit near the
slag hole had revealed a compact slag layer stuck firmly to the grou-ﬁd as Vin the case '
of F3. This was connected to the interior slag mass as one unit through the slag
duct across the floor of the excavation unit into the south wall (piate 8). The part
in ihe unit measured 15-22cm wide and 12-18cm high. The surface was jaggeded as
in the case of F3. This feature might reflect an archaeological evidénce of an -
aborted smelt leadiﬁg to the corhplete blockage of the furnace interior by slag. Its'
- association with a furnace using a single line of tuyere arrangement gives Weighi to

an observation made by Nicholas David during a re-enacted iron smelting in
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Cameroon, that, "the advantages of furnaces with a sihgle tuyere as comparedA to the
more common 'African types with several tuyeres penetrating the furnace fror;l
around the base included the delivery of air to the centre of the fuel ensuring even
combustion and lesser investment or labour since only onerbellowsinan'is neéded at
a time. On the other.hahd, there is a significant risk of failure since lf the. tuyere
breaks the smelt is aborted (David et. al 1989)".

Particular technical and ritual care in tuyere construction and in its positioning
. on the furnace was therefore needed. From Tiza, in Upper West Region of Ghana,
Pole (1974a:19), recorded that "the tuyeres were made of the same type of clay as
tl_xe furnace. On the other hand, the bellow pipes were :made by a man other than
a blacksmith and were made of pottery clay". Furthérmore, at Lawra and Jefisi, in
the same region, lcare was taken to align the axis 6f the tuyere hole with that' of the
pipes so that there was the least impediment to the flow of air (Pole 1975:19).
Particular attention was paid in the fitting of the tuyere pipes into the air inlet. The
smelter with the greatest knowledge was entrusted with this work since the
positioning of the tuyere in the hole and especially the angle'its axis makes with that
of the shaft was crucial (Pole 1974a:28). This furnace like all the others had no
archaeological evidel;ce of tuyére pipe fitting inside the air inlet that could ha-vé‘ shed
some light on how the tuyere could ilave been a cause of the aborted smelt.)
Moreover, except for fragmehts of the tuyere, no complete or near complete ones
were found in the excavation of the mound near this furnace. We cannot rule out
the effect of decay or decomposition or erosion of the t_uyéres into the river valley

"nearby especially, if they had been dumped on the edges of the slag heap. The
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aborted smelt may be seen as a reflection of the inability of the smelters working
with this furnace to have brought together the various factors needed to produce

sufficient reduction conditions in the furnace to ensure a successful smelt.

GAMBAGA FURNACES AND OTHER FUNCTIONAL UNITS
The available archaeological data suggested the existence of three fufnace varietieé.
The distinctions are based on a combination of tﬁe morphological features both on
the exterior and interior of the excavated structures. They are amplified further by
the differences in their functioning and underly"ing technologies evident from the
results of thé analysis of the functional units like tuyeres as well as the orés and slag

which are examined under separate headings.

(i) Shaft-in-bowl Furnace (Type Variety I)

This is the shortest of all the types recordéd With an estimated maximum heighf
of 1'-1l.2m measured from the bottom of the furnace bowl. It consisted of a bow!
with rounded base which Wideﬁed in the first 40-50cm surmounted by a short:
pronouriced tapering cylinder. It had an external diameter of 70-90cm at the widest
(nieasure’d along the longest axis) and tapers to 40cﬁ at the oval shaped mouth.
The wall measured 8-10cm in the body and thinned to 4cm at the niouth; From the
outside, the furnace had two walls with the shaft seated inside the bowl base giving
it its shape that has been described as "shaft-in-bowl". It had oné air inlet (tuyere
hole). To the side opposite Wheré the air inlet was located was a slag holé at the

base of the furnace (Plate 8 also see Fig.16a).
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(ii) Bowl-Shaft Furnace (Type Variety II)

This was a tapering shaft cylinder surmounted over a bowl with a round base.
It was 1.5-1.8m high from the bottom of the furnace with an external diameter of

50-60cm at the mouth and 60-90cm at the widest base, measured along the longest.

axis. The wall was 8cm thick in the body thinning to Scm at the mouth. It had air

inlet and slag hole arrangement like the type °T’ furnacé. Two size modes and

‘shapes of slag hole were noted for this type of furnace (Fig.16b). There is one group

(F1, F2, F3, and excavated from one smelting site) which had slag holes that were

wider (30-35cm) than high 10-18cm) (see Plate 6). The holes had a flared shape and

contrasted with the oval shaped slag holes of F43 and F44. These measured 30-35cm

wide and 30-35cm high (see Plate 9).

On the basis of results from the analysis the tuyeres recovered and discussed

below, the type II furnaces were the most dominant. As many as 11 (73%) of the

15 in-situ structural furnace remains excavated were of this type.

(iii) Tall *Naturally-Induced” Furnaces (Type Variety IIT) F45, 46

These were a tall tapering cylindrical shaft over a bowl base. They attained an -

estimated height of 2.5-3m. The maximum diameter was 1.4-1.6m (approximately

1.1m maximum interior diameter) and 80cm at the mouth. They had a wall 13cﬁ1

thick near the base and 8cm at their mouth. Eveniy spaced around the base were

10 air holes into which naturally induced draught were introduced into the furnace -

through clay tuyeres as will be discussed below. This type of furnaces have been
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In addition to these air holes, these furnaces had a specjally constructed oval
shﬁped orifice that Wzis located on the side opposite to where the slag was led out of )
the furnace. It was placed at a height of 1.2m on the ful;nace shaft (measuring from
the furnaée bottom), and 15cm ébove the air inlets (see Fig.17 and also Plate.10).
The sigﬁiﬁcance of this hole on the furnace would be examined below when we

discuss more features about the various furnace types.

Slag Disposal and Bloom Removal -

The .archaeological evidence indicates that all the furnaces excavated were tapped
of their slag sgpax;ately during the smelting. For the type ’I’ and ’II’ t:urnaces,‘their
bases had beén slanted downwﬁrds to form a spout that oliens intd a roughly
'réctangular pit that originated 2m or more away frOm the furnace base. The slag
hoiés were déiicatély modelled and forméd part of the overall construction. These
furnaces, therefore, seem naturally streamlined for the outward flow of slag into the
scoop. |

Specially constructed holes for siag tapping were .l.'lot found on the type III
furnaces. To drain out the slag, vent holes were made 'by breaking away part of the ,
base wall on one side of the furnace. Removal 6f the bloom Would have been
through this side by breaking open a wider gap. From the evidence on the two
furnaces belonging to this type, these openings measured 60cm high and 35-40cm
wide. This would‘ have been large enough to facilitaté the easy removal of the iron_-

bloom. The ensuing damage'done‘ on the lower part of the fﬁrnace_ could have been
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repaired after the furnace had cooled by filling it with fresh clay. The ai‘chaeological
evidence indicates that §uch a repair would have been carried out only when the
furnace was going to be used again. The other possible channel for removing the
bloom might have been through the orifice on the shaft. Sutton (1985), noted that
tall furnaces sometimes have such apertures which served not for draught but as
channels for charging the furnace with iron ore and charcoal, stoking the fire,
cleaning the furnace of debris and for removing the bloom.

The evidence from thei'examination of the interior walls of the type I furﬁaces
revealed a narrowing of the slag hole to a 3-Scm gap, approximately 20cm into the
interior of the furnace base (see Fig.16a). These constricted passages would have
been perfect valves for controlléd slag disposal even if the entrance of thé slag hole

;
were not sealed and the slagging was done continuously as the smelting went on as
in the case of the smelting process at Chiana (Pole 1975:30). On the other hand, the
‘narrow nature of this passage in the slag hole, and the absence of any breaking
(deliberéte or by natural agents) on the walls from the ihterior and on the entrance
of the slag holes or 6n any other side of the base, argues against the withdrawal of
the bloom through the slag hole. The height of the furnace, however, does make it
reasonable to suggest that the iron bloom could have been removed through the
 mouth of the shaft. Where the size was such that it could not go through the
narrow mouth, parf of the wall at the top of the shaft coﬁld vhave been broken away
to make for more room. The cleaning of the debris inside the furnace could also

have been done through the top. This would have foretalled ahy damage to the

delicately constructed slag hole. Moreover, the damage done could have been
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-fepaired beforé the next smelting siinply by putting on new coils of clay.

. The removal of the bloom from tﬁe t);pe I’ furnaces would have been by two'
possible wa&s; through the ’slég hole ahd'through the mouth of the shaft. Old iron
blvoobms, I observed frqm old blacksmiths in Northern Ghana (see Plate 14) and photo

' documentation of whfat Pole (1974a:36, Plate XXIV) recorded, showed a tohgue-like
semi-hemisphericél mass. | These ‘were ‘_produced from shaft furnaces one metfe or so
or iess. The blooms measured 30-50¢m long, 20-3(_)cm- wide and 5‘-10cm thick. Iron
blooms of this dimension or slightly more could easily have been removed through'
the slag hole of the type °I’ furnaces. Close‘ examination of the presel;ved slag holes :
did not show évidencé of disturbance néither were there any evidence of breaking of
the base walls. This-shoﬁld reflect the architectural skills of fhe smelters to construct °
the slag hole to giQen dimensions to serve aé channels for draining slag and removing
the iron bloom. This could also have served as a suitable passage through which the
furnace were cleaned as the ethnographic evidence from Chiana suggest (Pole 1974a).
Tuyeres | |

ATuyeres are important functional units' of the furnace. Basically, they play the
role of prolviding a medium for the -intake of air frém a bellow system or from
natural ‘draught into the furnace hearth fire. The excavation of near-completé
tuyeres and lots of the tips and fragments has made it ‘possible to det,ermine their -
form and functioning. The 'latfer is vei'y important since it throws light on the; .
smelting techniques of the Gambaga iron smelters.

! Three tuyere varie;ties were categorized. These are related to the differeht furnace

. varieties. The first variety was a massive cylindrical clay tuyere with lengthf
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measuring 30-35cm and wall 5.5-6.5¢cm thick. The wall thickness was uniform for the
individual piéces analysed. The external diameter was 20cm both at the mouth (the
end that received the air supply) and at the tip (the lower part that was in contact
. with thé furnace fire). The bore diameter was also massive measufing 5-6m for the
greater length of the tuyere from thé tip. It widened to 17-19cm at the mouth. -
(Fig.18a). These were the only tuyeres for which decoration was found on their
surfaces. This was in the form of grooves (possibly made with the finger tips)
running in stréight lines from the mouth to the tips. These furnaces are associated
with F9, and F26 tﬁat is the ’shaft-in-bowl’ furnaces.

The next tuyere forms were also cylindfical. These had external diameters of .11-
13cm both at the tfp Vand at the mouth. The length was estimated to between 35-
40cm. The wall measured 3-4cm thick, and were smaller than the first variety. The
bore was massive and measured 5-6cm from the tip tﬁrough three quarters of the
léngth widening to a 11-13cm diameter at the mouth (Fig.1). These tuyere forms
were aséociated with the following furnace remains (F1, F2, F3, F4, F7 F8, F10, F11,
F12, F4, F43, F44). This made it the most plentiful tuyerés recovered from the
excavation. The evidence of association between this tuyere form and the above
remains therefore provided a clue in the identification and categorization of the
fﬁrnaces especially where the structurai remains were in the form of bases without
~ any apertures surviving. On this basis, type ’II’ furnaces formed the majority of the
excavated furnace structures. | |

The third group of tuyeres are associated with the type *III’ furnaces (F45, F46).

They were different from all the other tuyeres recovered in several ways. ' They had
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lengths estimated to betwen 50-60cm. Th:ey tapered in their external diameter from
11.5-12.5cm‘at- fhe mouth to _Scm at the tip thus had a tapering cylindrical shape.
Their walls measured 1-2cm thick. The bore diameter also tapered from 12cm at the

mouth to 2cm at the tip (Fig.18c).

Furnace Draught Mechanisms

The smooth bofe of all the tuyeres is iﬂdi’cative_ of their use for an efficient
transmission of air into tﬁe combustion chamber but a question that“needs to be
answered is the kinci of draught mechahism these tuyere varieties transmitted. This
question arise§ because all tuyeres are channels for directing draught into furnaces
but the draught can be naturally induced from the blowing wind 61' one ‘produ'ce(.i
from a system of bellows and sometimes a combination of the two. The height of
the typé I and II furnaces and'the single level air inlet arrangement argues agéinst
their being induced .furnaces. The massive boré meaSuring 5-6.5cm;at. t‘he tip and
.11-13cm at the mouth makés them suitabie fof the directing air supplied from
bellows into the furnace interior.

A more intriguing problem i'elated, to the type 'of bellows possibly used.
Information gathered from reports by people wh() witnessed smelting in thg late 19th
century and'early' 20th century and from demonstration smelts carried out in the
Upper Region in Ghana in the 1'970’5 portray the clay bowl bellows as being th"é
well-known (Wild 1931; junner 1936; 'Clin‘e 1937; .Pole 1974a, 1974b; 1975). The
available archaeological evidence indicated the absence of clay bellow pots and.pipes

either in complete forms or in fragments. On the other hand, if the smelters used
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léather or skin bellows either in the shape of sleeves or bags there was the minimal
chance of finding these on the sites bécause Tropical African soils are acidic and they
poorly preserve organic matter. This problem cannot therefore be answered properly
on the basis of the evidence from the sites investigated. Future research should focﬁs '
on this issue. My ethnographic study in blacksmithing communities in Mamprdgu
showed that the sleeve-shaped ékin bellow is the predominant bellows used. This
leather equipment (and also where the leather is laced on top of clay pot bellow) are
always removed from the workshops even if the latter was one of the rooms on the
compound. Since they are portable and easily transportable, these items where they
were used on the smelting sites being investigated would have been carried away.' "
from the site at the end of the smeltfng process.

For the type III furnaces, the shape and length of the tuyeres and the evidence °
of a multiple level air inlet arrangement makes it reasonable to suggest that thej'
were naturally-induced draught furnaces. Induced draught tuyeres according to
Tylecote (1968) all seemed to be more than 60cm long with thin walls. In Bassare .
country, the Banyeri used furnaces that stood at 3-3.5m high and éontained 7-9
openings for tuyeres (Hupfeld 1899; Tylecote 1956:342 also see Fig.21b). Furnaéeg
about 2m high used by the Ba-Ushi in Northern Zimbabwe had 9 openings into
which were plugged 40-80 tapering (from Scm at the upper end to 3cm at the lowe;-'e
énd) 60cm long tuyeres through which air was admitted into the furnace (Barnes .
1962). Accounts on the source of draught for "tall" furnaces can be contrédictory. ’
In at least one region, the Tanganyika-Nyasa corridor, it appears that the draught'

" arrangement may be flexible depending in effect on the breeze (Sutton 1985:169).
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-In West Africa, smelting furnaces hear Bamako,.Mali w.'hich were about 3m high
weré air blasfed by means of goat-skin bellows operating tﬁrough openings at the
base of the furnace (Forbe§ 1933:231). Most of the ethnbéraphic reports, however,
indicated that téll furnaces standing up tfo 3 or 4m tall ‘g,enerally relied on self-
induced dfauéht than on bellows.. No evidence of bellow bowls were found in the
archaeological research of sites with tall furnaces. This might add to the ihcreasihg
picture (in the use of a "natux;ally induced draught‘ for the type III furnaces which
distinguishes them from the possibly below blown type~I and I furnaces.

The functional vsigniﬁcance of the tuyeres recovered is evident in the‘ deﬁnitive
physical attribufe of slag flow coatihg and encrusted heavily on the tips as well as
display of evidence of reduction and vitrification (Plate 12). This showed th;lt up to
12cm of the tuyere ends Weré extended inside the furnace interior. This confirmed
‘a.smelting technology which utilized prehea‘ting of the air blast. In other words, by
’ bositioning a long portion of the tuyere inside the furliace, air forced through the
tuyere became pfehéat‘ed within the confines of its hot clay walls. This is similar to :
the practice of the Diﬁli in Southwest Ethiopia (Todd 1985:92). Data collected by
Avery and Schmidt (1979) from Imeasuring temperature profiles along the tuyere
during a reconstructional Haya“ smelt in Tanzania did not only confirm that |
. temperatures up to 1400°C co'uld‘ be easiiy attained, but ~more impbftant
technologically, in many African bloomery processes, placing the tuyeres inside the
fumace can preheat the air by up to 600°C significantly raising furnace temperatures

over those in cold blast bloomeries. Archaeological evidence from the Rugomora

Mahe site of West Lake ‘suggested that preheating may have been practiced in
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Tanzania 2000 year ago (Schmidt 1974; Schmidt and Avery 1978).

The significance of Apreh.eatin'g is directly related to the temperature in the |
furnace. In an African furnace it has been asserted that the amount of heat
generated by fuel combustion was often approximately equal to the temperature of
‘gases escaping out the flue (Schmidt 1985:126). This left very little heat for smelting.
Preheating provided the additional heat ﬁeeded to attain and maintain smelting
conditions and it affected effilciency.

reheating could have constituted a significant technological innovation to African
iron production industries with the smelted product being an intentional steel
(Goucher 1981). This technique was patented in Great Britain only in the second,
quarter of the 18th century (Hyde 1977 quoted by Goucher 1981) WhEl; the industry
was provided with ~significant savings in fuel as high temperatures produced more
complete combustion, raised the potential furnace temperatures, speeded up and
therefore increased production (Goucher 1981). By providing additional heat to
attain and maintain the suitable reduction temperatures, preheating may not only
have improved the efficiency of the sn_ielting process but also it could have affectéd‘
the irhpact Qf man on forest resources by requiring less charcoal and so less wood.
Goucher has suggested that the full development of the preheating (fuel-conscious)
innovation in the first millennium A.D. may also have been a response to the
ecological degradation and deforestation associated with large scale iron production

(Goucher 1981:186).

CHEMICAL ANALYSIS OF RELICS OF THE IRON SMELTING INDUSTRY

~N
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Iron Ore, Types, Sources and the Composition

Two main ore types were found from the investigatiqn. The first was a nodular
haematite ore. It was directly associated with the type I and II furnaces. The other
one was lighter in weight, and consisted of lameller ferruginuous ore, reddish brown |
in colour. It was associated with the type III furnaces. Before we discuss the results
of‘ the analysis of their chemical composition we shall first treat the sources of the
ores. |

| Two areas of ore extraction were recorded from the surface survey. These had
their surfaces punctuated by dozens of pits and open trenches of ‘different dimensions
(see Table 4). They revealed that the smelters mined to shallow depths ranging from
a few centimetres to a maximum of 2 metres below the surface of the laterite
outcrop. This was similar to the evidence from Lawra and Jefisi where the ore was
dug from 20cm to 2m below the surface (Pole 1975:14). Foiind lying on the floor
of these pi'ts were lumps of latgrite of different sizes and physiéally different from the
nodular type of ore that was the basic rock material composing the sites.. These
might have been embedded. in the laterite formation and were discarded perhaps
 because of their low iron content. | On the other hand, where they were of the
required iron quality, they might have been broken into smalier sizes and the selected
ones carried away. A piece of tapering cylindrical iron hammer, with part of the
head flaked, was found on the surface of OM.2 in zone ‘E’ which has been suggested
to have been put to use in breaking the .extracted ore pieces iﬁto ‘sma.ller sizes (see
Plate 15a). More is said about this tool in the latter part of this 'chapter and in -

Chapter Five when we discuss the range of tools found and used in the blacksmiths
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workshop today. |

- It is very possible that otlier mines were missed in the survey. Others ti)o might
'be located outside the area surveyed. This observation 'might explain the source of
the ferruginuous ore found to have been lised ili the type III furnaces. The source
might be found some distance perhaps kiiométres away from the Birimi Basin where
almost all the type III furnaces are located. This observation ié supported by the
ethnographic r‘éports fr(im other areas. The ore site at Chiana was about 16km awaj;
from the former smelting site (Pole 1974a:24). Contemporary informants in this
village told me in 1988 that it was this problem of long distance of .tranqurtation
that made some smelters migrate to the village of Kayoro in order to be nearer the
source of the ore. The ore used in smelting in Darfur in Ethiopia was sbmetimes
taken from a distance of 13 km away from the smelting village (Todd 1985). This
suggests that the nearness to the ore sources might not have beeil a critical factor
in -the_se situations. |

The type of smelting technique adopied (which also dictated the size and qliaiity

of bloom produced from‘ any smelting activity) was dependént both on the iron
" content, the nature and composition of the non-metallic or impurities in the iron ore
used. A chemical ainalysis of samples of iron ore from smelting sifes, furnaces,‘ and -
oré mining locations were carried out by the Geological Survey Departnieni of Gh:_ma
and is presented in Table 6. From the data the mean iron ore content for the ore
'from’ the OM.1 and SM.27 site (on which a type II furnace was excavéted) is about
56%. The Similarity in the chemical pomposition of these two samples supports the

view that the ore used on the SM.27 site was mined from_ the OM.1 site which was

>
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located some 800m:t,(.) the southwgst.' The iron content compares very much with the
average of 50% obtained for the ore at La.wra and Jeﬁsi (Pole 1985) which were also
nodular haematite dre smelted in bellow blown shaft furnaces.

A figure of 48% iron content for the ore sainple from F45 (which is one of the
tall naturally induced furnaces excavated) reflected its lameliai' ferruginuous later_ite
type, characterized by lighter weight. “This result might imply that_}the téll furnaces
utilized ores that were of a lower iron content. The provenance of the analysed
samples (that is collected Afro‘m the interior excavation of the furnace) might meal;_l '
that it had in some way been affected by the f_urnace heat, although this was not
visibly evident, and thus might have increased the iron content. While more research
will clarify this, the association between t‘he lower grade ore and the tall naturally
induced furnace is very striking. It gives an archaeological support to ethhographig
and ethnohistonjic accounts from ofher smelting cen?res in Africa that smaller furnaces
usua}ly employed rich or concentrated ores while -the large and tall ones seem
designed to utilize poor quality ores by the ‘means of a long slow srhelt (Sutton
1985:169-170). |

In Béssare country in Togo, two furnace varieties were noted to have been m
operation; a 3.5m tall shaft at Bassare and a 2.5m éhaft at Banyefi. l.The iron
workers themselves explained the diff:erences in_ types to _the.qﬁalify of the ore; given
that in both places a bloom of similar §ize was in demand, the amount of oxjé
required at Banyeri was less than that needed at Bassare, therefore, the furnace could
be s_malier (Pole 1985:150). In the Futa Tord fegion in Senegal, Raffaenel (1856

quoted in Pole 1985) noted that smaller fu}r'n‘aces employed rich ores.
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What tlileAarchaeological evidence could not prove was whether there were any
preliminary roasting or treatment of any of the ores (especially the ferruginuous ores)
before being used for smelting. Such treatment would have imprqved the iron
content of the ore concerned thereby increasing the true yield of iron from the ores.
The lower grade of ore used by the Banyeri was prepared carefully before they were
used (Pole 1985:150). The attention paid to ore preparation was a very important
element that made it difficult or improper to determine the industrial efficiency of
furnace varieties that have been excavated and based on analytical results from ore
samples. A study of the lag from the smelting sites with the I and II furnace designs |
shows that these normally had shiny surfaces with flow structure. This is not' so with ‘
the Tall furnace sites (see Plate 13). These differences in the waste products from
the iron extraction process might be accounted for by the differences in the type of
ore and perhaps the additives and smelting techniques used. Re-enacted and
experimental smelts would be of immense help in providing information tb Cross
check these archaeologically observed features.

The best indications of a gdod ore is one low in silica (SiQ,) lime (CaO) and
" Magnesia (Mg0) (Tylecote 1965). The percentages of these elements was very high
and greater present in the ferruginuous ore from F45. This provided a reason that
might have accounted for the use of this ore despite the lower iron content. The
ores analysed were phosphorus containing. The inciusion of this element in the ore
was a substance which adversely affects the quality of iroh (Eckgl 1914:155). But
since the percentage was low the smelting operation though itself simple would have

removed the greater part of this porous material (Wild 1931).
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Chemical Anal&ses Qf Slag and theix; Significance

Samples of slag were collected from the excavation of the mounds and the
furnaces for analysis of the weight percentage of their chemical composition (see
Table 7). A glance at the figures reveals that the siag had a high iron content of
about 40%. This implies fhat the slag that ran off the furnaces was not composed
of mainly waste matter but rather it contained a high amount of iron oxide that was
lost. This affected the yield of iron bloom from the smelting considering the am(;unt
of iron oxide compounds that the ore contained as discussed above. The z;verage
yield of iron from the smaller furnaces in Gambaga should be between 25 and 40%7
and that for the tall furnace about 15% or more. This:shows a high yield for the
smaller furnace which might reflect the technical efficiency of the furnaces
supplemented by the use of a richer ore.

Forbes (1933:235), noted a "very great loss of iron in the slag" as a basic defect
of the Dedougou furnaces in Burkina Faso. He did not indicate the loss in
quantitative terms but the observation should reflect a situation that. might not be too
different from the Gambaga smelting technology. Wasted iron on a relatively large
scale has been identified as a shortcoming of African smelting process. Wild
(1931:188) attributes this phenomenon to the result of reoxidation of the reduced iron
under inefﬁéient conditions within the furnace. - With such a high percentage of
wastage it was therefore important for the smelters in Gambaga to utilize ore that
had high iron content. On the other hand the ethnographic records shows that the

iron rich slag was not all lost or thrown away as we noted in Chapter One. Rathef
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it would have been returned in the slag to the furnace again and usedt as a flux for °
sub;equeﬁt charges. Reports from the Dimam region in soutﬁeast Ethiopia indicate
that small fragments of the slag from previous smelts were included ﬁth tile' ore
charge in the furnace (Todd" 1985:93). In Oyo, up to 6.8kg of slag was used as flux
in a 73.5ké. of chargé of ore in a smelting process that produced an output'ot; ‘31.8kg |
of crude metal (bloom) and as much as 45'.4kg of siag (Tylecote 1965:348). The |
addition of old slag to -the- charge served to decarbonize the iron reduced from the
ore (Wild 1931:188). The observvation:l' of the interior of F45 revealed tﬁat a good-
deal of the slag at the bottom and basé walls of the furnace was ore ihat had by-
passed the reducing zone and had merely been melted rather than smelted. The
composifion of these would not be different from the sla'g and if put ba-ck‘ could have
absorbed some gangue to .give a slag of lower iron c;)ntent thus reduce tiie ldss of
iron, | |

The resulté given b& the anélysis shows that the differences in oré and probably

'smelting: techniques was reflected in the chemical composition of the waste and
possibly in the type of bloom produced. The slag showed increases in the percentage
of lime (Ca0). This was si'gnificantly higher in the smaller furnace ores than in the
téll fu'rnace.' Since the ore does have only small quantities, the source of 4 thisj
additiqnal lime in the waste might be traced to alkali oxides in the ore, or flux
supplied from the charcoal fuel, the tips of the tuyeres and from other organic and/or
inorganic matter which were not evideﬁt in the archaeological data. In Chapter One
we noted the variety of materials that are added into the smelting furnace as flux to

promote the rapid fusion by lowering the smelting temperatures needed to.run out
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the non-metallic éomponents of the iron ore. An elemental analysis of charcoal
samples from different excavated units was undertaken by the Soil Science
Department of the University of Ghana. Thé results presented in Table 7, indicated
that the charcoal used in the smelting process contaihed high percentages of lime
(Ca0) and alkali (K,0) which may have served as flux and thus explained a possible
source of the additional lime evident from slag analysis.

The silicon (Si0,) content in both slag samples were higher than in the ore
showing increase§ of 89.2% in F26 and 64.5% in F45. The slag was essentially a |
silicate of iron. The results also showed that the slag had a high refractory index‘
and a low lime/silica (Ca0/Si0,) ratio of 0.15 .and 0.04 respectively. The more
refractory the slag, the higher the furnace temperature required to produce a fluid
slag (David, forthcoming). The viscosity and melting temperafure of such alumino-
silicate slag as was found in Gambaga can be lowered by the lime (Ca0) or alkali
oxides (K,0) either present in the charcoal or the flux deliberétely added or by the
incorporation of wustite (EeO) (Todd 1985;97-98; David, et.al. 1989).

Sulphur (S) is also a very detrimental element in iron production and ores high
in sulphur were not used by African smelters (Tylecote 1962:191). It required
removal through roasting prior to the actual smelting (Eckel 1914:28). The analysis
showed that the ores used in the smelting sites in Gambaga were virtually devoid of
sulphur. By implication, it would have eliminated the need for roasting. " The
comparatively hig_h alumina (ALQ,) and Silica (Si0,) of the samples proved that the
iron ore Was derived from the alteritic formation which caps (he underlying rocks

in many parts of the country and can be found as surface outcrops on the Gambaga
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: Escarpment. It also showed that the gangue (the non-metallic elements) was alurﬁino-l
silicate. The hi‘gh‘ lime and Manganous oxide in the F45 ores is striking, Another
feature that contrasted the ferruginous ore form the nodular haematite ones was
reflected in the lower water content as well és niéterials (probably organic mattér)l
lost on ignition at 1000°C. Explanation of these differences was problématic; _
Perhaps the ores used for the individualA furnace designs were connected withj
.production for sﬁecific iron bloom qualities, using different techniqués (additiv:es,'

length of production time, fluxing and forging technology).

OTHER FINDS FROM THE INVESTIGATION

Under this we shall examine all other cultural materials recovered from the
archaeological research. The few materials included iron items, ceramics, smoking
pipe fragments and lithics. Another find in the form of shaped ciay pieces most of .

which had slag encrusted on them will be discussed.

Iron Items
(a) Ring:

This was found on the surface of the slag accumulation on the SM.61 site in zone
’D’ on which F45 and F46 Wére excavated. It is complete but partiy rusted. It has
angular sides of 0.v4mm on one end of the'circle- and thiﬁned out to 0.2mm at'the_ |
end. It measured 2cm in internal diameter (Plate 1'5b.). Aside from the thumﬁ, this
diaméter could have ﬁtted onto only the last finger of an average sized maﬁ.

However, if the gap in the circle is not the result of rusting then it could have been
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expanded to fit perhaps tightly on any of the fore fingers. Another possibility is thai
it might have been worn by a teenager possibly a boy working with the master

. smelters on the site.

(b) Ai'row Head

This was found in the excavation of a furnace F44 in zone ‘D’ mixed in a layer
of ash, charcoal and pebble shaped slag pieces exténd_iné from the slag di:sposal hole
¢.60cm below the ground surface. Its presence in this archaeological conitext posed
problems of interpretation. It might haQe been an arrow that dropped into the slag
pit at the base of the furnace after having been shot by a hunter at an animal. The
effect of rusting was more evident on the tail of the object. The barbed head is a
feature that links it 'with what is still used in Ma_mprtigu and Northern Ghana in
general (see Platé 15c). They are et_‘fective hunting weapons. Today in Mamprugu,
there is the plain arrowhead which is not uséd for hunting animals but is used on

ceremonial occasions and is of purely aesthetic value my informants indicated.

(¢) Iron Hammer

This_wa_s found on the surface of ohe of the pits in an ore mine site, OM.2, in
zone ‘E’. It did not show much sign of rusting (Plate 15a). . Its presence on the site
presented problems of interpx‘etion since, .as we shall see in Cﬁapter Five, it was a
. tool for forging iron bloom in the past and used today in the blacksmiths. workshop
- as an important tool for hammering to extend the length of iron .pieces. Perhaps thé

flaked off nature of the head might indicate that it was discarded as a forging tool
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and put to use as a harmmer for breaking the lumps of iron ore into pieces for easy
transportation in baskets to the smelting sites.

CEREMIC FINDS

(a) Smoking Pipés
Four smoking pipe fragments were found. Two of these were pipe stems and

were surface collected. The other two §vere pieces from the bowls. These wei;é-
recovered from the excavation of the top soil of the SM.lS site in zone ‘A’. These .
pieces have been described not because it is intended to make any conclusions or.
suggestions on them. This is because the sample is small, fragmentafy and from
surface collection or in the top soil of slag mounds that have been walked upon forl
years since their abandonment. More excavated evidence is needed before the§e-
pieces can be worked into the material aspects of the culture of the smelters

concerned.

Pipe Stems
(i) One of these (Fig.25a) was cylindrical in form with a maximum external

diameter of 2.7cm and a length of 3.3cm. The collar was angular and tappered

from the maximum external diameter of 2.7cm to 1.9cm at the tip. It had
traces of red slip probably from a solution of red haematite. It - w a s -
plain,

(ii) The second piece was also cylindrical with an external dia_metef of 1.7cm
and a length of 3.2cm. The bore diameter tappered from lem at the mouth to

0.7cm at the stalk-end which was slightly curved. It had an angular collar.
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The surface treatment suggested thorough burnishing and painting with a red

slip. The body was plain‘ (see Fig.25b).

Pipe Bowl Fragments

(i) This was characterized by an everted lip which was rounded (Fig.25¢). The body
was carefully burnished but red slip was pregént on it. Decoration was in the form
of ihree parallel horizontal grooves séparating ridges with single horizontal lines of
dotted impressi:on. | | |

(ii) This lacked the e&erted rim. It was not well burnished as in the case of (i) buf
it had red slip. It was also burnished with a band of three horizontal lines of dotted
impressions. Barely visible at th.e.lower end of the fragment and separated by lcm
of plain ‘body was another band of decoration which appeared to bé similar to that
below the rim. A zonal fashion arrangement of decoréted bands interpersed with

plain undecorated surface is suggested (Fig.25d).

(b) Pottery

-P'ottery was the mbst numerous of ‘the material aspeéts of the smelting'evidence
investigated. These were recovered both from surface collection and from excavation.
The field data, however; indic_ated that only eleven sineltjng sites yiélded pdttéry on
thé surface. .This worked up to 9% of the total sites recorded. Two‘ mounds SM.16
and SM.58 did not produce any pottery on the surface bilt upon excavaﬁon pottery
was recovered. In no instance did the excavation of mounds fail to produce some _‘

pottery. This implies that surface observations of slag mounds or smelting sites
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might not be sufficient bésis for determining the material composition,

In all, a total of 204 potsherds from, excavated sites were collected from the
investigation }for analysis. This analysis is meant to be preliminary pending the
undertaking of more excavation and i‘ecovery of more sherds. The sherds were'
generally fragmentary with 64% measuring 0-5cm and 29% measuring 5-12cm on
their longest axis. The sherd 'thickness ranged between 0.5cm-lcm (4-4%) and 1
2.2cm (56%) thick. For purposes of this brief analysis, five elements were examined.
These included fabric, vessel form (based on a study of the rim and base forms):
surfaée treatment and decoration. The functions of the recognizable vessel forms IA
have been suggested (based on ethnographic observationsA made) to reflect possible use
on the smelting site. Since all the pottery tradition.known from Weét Africa was
hand made, differences between hand iechniques are rarely discernible thus methods

of manufacture was not a variable,

Clay Texture and Fabric

A study of the fabric of selected samples by Mr. L.B. Crossland, a Lecturer at
the Department of Archaeology, Legon, partly with the aid of a microscope revealed
two basic clay materiais that were used. There is on one hand the use of rdugh
grained residual clay. These clays are terﬁpered with quartz fragments. Potsherds
with this clay fabric ar;e nrmally more than 1cm thick. The other clay used are fine -
grained poss'ibly obtained from an alluvial lateritic source with tempering of an

organic matter possibly grass or millet stalks.
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Vessel Forms

- On the basis of the study of rims and base forms the followingAvessel forms were
identified. |

(a) Jars with everted rims: These were hemispherical in shape becoming narrow at
the neck from where they were separated frorh the rounded lip by an angle that
cﬁrved outward (Fig.24a).

(b) A second group of everted rim vessels with a long slightly everted neck separ’hting
the foun_ded limp from the vessel’s lower part. All the above jar forms had walls
more than lem thick.

(c) Open bowls with thin walls measuring» 0.5-0.7mm. The rims were incurved
slightly. creating a restricted orifice. These were mostly plain, burnished and red
Aslipped. These had either flat or rounded bases. The lips exhibited slight thinning
in relation to the vessel wall. The shoulder areas weré typically rounded (Fig.24d,
e, f). One base sherd of what looked like an 'opén vessel was found. Such vessels
are today used to serve groundnuts. The walls are thick about 1.2cm and the bases
are thick and pronounced. The decoration of rouletting was not found on the base
but on the body of the vessel. The lip was aléo round as the ethnographic examples
indicated (Fig.24g). | |

(e) Large jars and storage could not be disﬁnguished from the rim forms available
but their presence was strongly suggested by the presence of body sherds with
thickness of about 1.5 to 2.2cm. These sherds were also numerous perhaps indicating

that they were the remains from a few large pots that were used to store water on

the smelting site.
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Surface Treatment and Decoration

All the sherds were burnished possxbly by - rubbing the ‘surface with smooth
surfaced objects. These have bodies that were either smooth or shiny and slippery
both inside and outside. The sherds showed signs of slipping with the majority of
them being red-slipped, although these exhibited a considerabie range in colour like
brown and grey variations. This might suggest the use of a variety of clay mineral
suspension for the burpose of slipping. Surface study revealed that 'the applicﬁtion
of slipping on the whole body and rims. Slipping was executed botﬁ in the inside
and outside of the vessels. None of the vessels had a black fabric colour to suggest .
that, in addition to the original firing, the veesels in question were poésibly later
subjected to more heat and smoke produced in the process of being used for.cooking.
This. berhaps suggests that the vessels used on the sites were mainly for storage of
food, water and possibly nuts like groundnuts and fruits (domesticated and wild).
This would aiso suggest that food might have beena cooked and brought to the site
by the smelters or their children and wives. _

About 20% of the body sherds were plain and belonged to both large st(‘)ra:ge‘
vessels and thin walled open bowl vessels. The main decorative technique observable
was rouletting." These look like cord roulettes which were either twisted or knotted..
They are exeeuted in an oblique or horizbntal‘ or wavy fashion. Most of the la’r~ge
vessel sherds are decorated with rather hapharzard veins of large roulefte
~ impressions. Evidence from the analysis indicated ﬁiat the rouletting was limited te ‘

the body of vesSels. The rims were normally plain. All the decoration were on the
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exterior walls of the sherds.

Discussion

The excavation revealed the use of pots on the smelting sites. Since these were
excavated from the slag ‘mounds, a close study was madé on all the sherds to see if
any had evidence of layers of slag coating or encrusted to the surfaces to suggest
- their use for scooping away slag accumulations as has been suggested by the evidence
fr'om the excavations at the Cape Coast smeltirllg'-site (Penfold 1970) and discussed
in Chapter Two. The result was negative. |

Contemporary informants and the ethnographic accounts available indicated that
pottery was used for storage of liqufd and solid material. However, mention was
made of the use of gourds and calabashes, the latter as a measure for irbn ore and
charcoal piéces to be used in charging the furnace. Gourds are planted in
settlements in rﬁost Mamprusi villages todﬁy and are preferred for carrying water to
farms and hamlets since they are lighter in weight. Their preservation in thé
archaeological context, however, is poor and like and baskets might not easily be
found in the archaeologial excavation, but their use was attested in the ethnographic
and ethnohistorical data.

| The ethnographic investigation indicated that pots have been and are Being made
for everyday use and for every 'conceivable economic and social acﬁvity. There are
enormdus jars fon" brewing and storing pito (the local beer) and water; smaller jarg
for fetching water and storing pito and shea butter; measures in which pito is sold;

water coolers; domestic cooking pots of different sizes; food serving bowls;' ingenious
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pots for holding water for ducks and chickens; vegetable grinding bowls; circular
patty-pans for frying corn-cakes (maasa) ritual pots - the list is endiess .(see Plate 25).
There is a high degree of flexibility in the use of pots. Any pot may be used as '-
needs dictates. For example all spare vessels éreA full of water after heavy rains
regardless of the shape or uéual purpose. The oral traditions availablé indicate that
the smelters would have used any of the household pots rather than any special ve’sse.l‘_A
forms. |

To the various markets on the escarpment are sent large quantities of the various;
pots listed above. Pots are not made in Mamprugu. This has been so fo‘r'
generations. The catchment areas for pots is in the Kusasi,l Busanga, Builsa and .' ‘
Konkomba country lying in the flat landscape along the north face of the =
Escarpment. Retailers buy pots (these have already travelled some 10 or 20
kilometers from their village or origin) in bulk from Bawku, Garu, Bolgatanga and -
Walewale to sell to local customers. The pots being traded from these sources today
‘lack the roulette decoration observed in the pottery from the excavation. The.
modern pots are burnished and slipped but they sometimes have thick red sli'p‘
selectively appliéd to certain parts of the pots. The decorative categories included .
single horizontal bands, consisting of a zig-zag, parallel diagonal or curvilinear lineé ‘
most often bounded above and below by horizontal lines. Since all the pottt;.ry from
the smelting sites exhibited a remarkable degree of similarity in the form, fabric and
ornamentation of the ceramic material, a suggestion that can be made is that th(.e"
pottery making industry was in the hands of a certain specialized community who

served as a common source of pottery for the smelters or that the potters (possibly
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the wives of the smelters) shared a comxhon cultural tradition. This observation calls
for a thorough study of the various sources of pottery to distinguish the individual
cﬁltural distinctions dictated by the traditions of the different ethnic groups whose
pottery find their way to the Gambaga Escarpment. The size of compafative
collections was small thus vessel forms and decoration may have to await more '

excavated data to make a complete assessment possible.

LITHICS
A few stone artifacts were recovered all mixed with the smelting debris. These

have been divided into sub-groups.

(a) Rubbing Stones

These were flat rectangular fine grained sandstone pieces. Their surfaces and
sides (except for the broken edgés) are smooth and polished which suggests that all
the parts were put to the same use (see Plate 26b). This feature of polished surfaces
and sides might be due to these stones serving as smoothed surfaces and sides for
frequent use ih rubbing the surfaces of certain objects or structures on the smelting
site. Things that can be suggested to have needed smoothening and polishing and for
which there was archaeological evidence included the furnaces which have smooth
interior walls. The exterior wall surfaces also were smooth although these these have
been obliterated to a lesser extent by the effect of beating and splashing by rgin

water coupled with fissures and cracks resulting from expansion and contraction
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under the sﬁarp diurnal température changes experienced on the Gambaga
Escarpment. The other sinelting device that can be mentioned are fhe tuyeres.
These also had smooth wails.

The act of meticulously burnishing the surfaces and exterior walls of the furnaces.
can be likened to the practice of burnishing pots to give them shiny, smooth land
slippery surfaces. Sl;Ch repeated and deliberate rubbing . of the surfaces of the
furnaces with these stone tools would have achieved on the former, surfaces devoid
of open and conspicuous pores - a condition which would have ensured a minimum
of heat loss through. the furnace walls and thus enhance the rapid and successful

attainment of high reducing temperature in the smelting process.

(b) Hammers and Anvils

This second .group of stone artifacts were roughly rectangular,sandstlones, fine
grained anq of a feldspathic variety. Their entire surfaces are marked by one or
more artificial depressions. Two va’rieties were noted: smaller ones with roundish
edges and larger ones which have two or more such 'depressions (see Plate 26_aj.
These stones have been designated as hammers and anvils on the basis of the
depressions on their surfaces. These it is suggested were due to their being used ass)
hammers or anvils t(; work on iron pieces with rounded or pointed ends for use
per,haﬁs in an activity related to the production process. The impact of such bipolar
punching would have been _the creation of the depressions. »'.I‘he smaller pieces wogld
‘have ‘se.rved as hammers and the larger ones as anvils since the former are moré .

‘handy. They might have been used for working of pieces of bloom on the site after
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the latter had been dragged out of the furnace and broken into sizable chunks with 4
heavier irqn hammers. Their use in breaking iron ore into smaller pieces can also
be suggested. The evidence of flaked of parts on the large pieces aﬁd breaking of
the smaller pieces vertically across the depressions might suggest an impact from
hammering,.

Stone tools have been identified as forming part of the tool kit of iron workers
(de Barros 1985; Warnier and Fowler 1979:344). These in the form of anvils,
hammers and chisels were sometimes made from quartzite. Obviously one may agree
with the view that quartzite or granite rock could have served as iron wbrking tools
because they are metamorphic alid of harder material. What needs to be considered,
however, is that we are dealing Withl material items of a people and as such we
should not lose sight of the environmental setting within which they operated. In the
case of the evidence from Gambaga, the use of sedimentary rocks as rubbing stones,
hammers and anvils is a reflection of an effective utilizatibn of the environment.
Sandstones form the basic rock on the Gambaga Escarpment. The question of the
effectiveness of the stone type use as hammers and anvils would be answered when
we consider the hardness of the material being worked. Where the requisite rock#
material was not available locally, they were imported from other places as can be
seen in the case of the use of granite and quartzite stone anvils in the blacksmiths
workshop today in Mamprugu and ofher places in Northern Ghana. More directly
relevant to this reconstruction of local smelting industry is that the use of stone tools

as anvils, and hammers might be archaeological evidence of the working of the bloom

on the sites. This is supported by evidence from Bamessing and Babungo in the
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grassfields in Cameroon, where anvils of stone with craters were put to use for '
hammering of the bloom on the site after it has been removed from the furnace

(Warnier and Fowler 1979:344).

Shaped Clay Pieces - Plugs?

One interesting archaeological find recovere‘d was in the form of shaped clay
pieces with slag coating or encrusted on pafts of their surfaces. Sixteen whole pieces
and fragmenté were collected for analysis. The pieces were recorded fr:orh th’e.
investigation of 12 of the 122 sites mapped as well as from insidé three of the
furnace remaihs excavated namely F10, F11 (all on the same SM.17 site) in Zone ‘A’
and F43 in Zone ‘D’. None of the sites in Zone ‘E’ yielded surface evidence of these
pieces.

Two main form varieties were identified from the analysis. The first, ‘A’ took
the form of cylinder shaped pieces 16-20cm long and 5-6.5crh in external diameter.
rThey were flat on one end with the lower part of the other end extended in one
direction. The base on this end was rounded making it difficult to stand the pieceé
on this end. A closer look at the form portray what might perhaps be a rouéh
model of a human leg (see Plate 27a). The other variety ‘B’ had the appearance of
the lower ti‘unk of a human with rounded features. The top were flat with a
diameter of 4-5.5cm. They had external diameters of between 10-12cm at the widest
lower part. The bottom on this side was curved giving them the shape of an open

thigh (see Plate 27b).
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A study of the fabric reveals that they were all made from the grained alluvial
clay sediment. However, tempering with organic material (possibly grass) was noted
for the variety ‘B’ pieces. |

What do these pieces say about the people and the smeiting technology that is
being investigated? The study of the surfaces showed that they were either covered
with a thin layer or smooth surfaced slag or heavily encrusted with slag giving them
a rough appearance. The slag evidence were often found covering up to a third of
the surfaces. None of them was completely covered all over. The surfaces of the flat
ends often had no slag. The slag evidence makes it reasonable to suggest that they
were used as plugs to block vents cut at the base of the seals covering the slag hole
to run out the slag whenever it was judged that the lower part of the furnace
interior was full of the molten material.

There is a lack of detailed information accompanying most descfip'tions of
smelting operations of the use of slag plugs which does not alléw us to know what
materials were used for plugging. The few data available mostly obtained from
reports from demonstration smelts depict a diversity in what was used for plugging.
In Garu, Jefisi, Zuarungu and Lawra, Pole (1984:28 1975:15) noted that each timé
the slag was tapped the hole was reblocked with small pieces of charcoal and white
ash. The Mafa smelters in Northern Cameroon, blocked the vent with old tuyereé
and rocks (David, et. al. 1989). In Chiana, shaped slabs of clay were used at oné
time to block the inlets of the tuyere in which the bellow pipes are placed (Pole
1974a:32), and at another poilnt to block up the slag hole when the furnace fire was

left overnight to continue burning with dralight supplied by the high wind through
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~ the tuyeres (Pole 1974a:36). Whilev the use of fhe clay pieces to block the slag hole -
was well known, the reason for the plugging of the tuyere hbles was not explaine(i.' :
This, therefore, adds another dimension to the .problem of determining the possible
'function(s) of these rﬁaterials. More intriguing is the relationship between the
diameters of the tuyere bore holés of the type I and II furnaces (discussed aﬁovg)
which measured 5-6.5cm an& that of fhe flat ends of the clay pieces which was N
between 4-6.5cm. Did these pieces serve as plugs for fhe tuyeres?

The available archaeological evidence presents a number of complications dué to
the recovery of some pieces from inside furnace base remains (F10, F11 also see Plate -
28) and a well preserved furnace structure (F43). An exaniination of the content of '
the bowl bases revealed that they were mainly alluvial soil deposite_d by running

water which had completely eroded away the top soil in the area where these

furnaces were found. The clay pieces might have been deposited tdgether with the

alluvial soil and later compacted inside the furnace bases after being eroded from the .
sides of the slag mound nearby. Pieces of slag and the ciay plugs(?) ﬁvere noted to
have been eroded into the valley of a sti‘eam nearby. The presence of the pieces iﬁ '
the furnaces might theréfore not be a reflection of their original contgxt.' Moreover,
the observation of the interior wall suggested that these furnéces might hav‘e been
cleaned of their slag after the last smelt possibly in preparﬁtion for another smelt -
that was never undertaken. |

This explanation does not, however, solve anothef probleni which was created by

the finding of the most complete cylindrical "leg-shaped" clay piece inside F43. A

scooping and examination of the soil inside the slag hole from the entrance to 20cm -
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ihto the furnace interior base yieided nothing. ._But when the furnace collapsed in 'the
process of its removal by ‘the'pe‘rson'nel of the National Museum for display at
Bolgétanga this piece was found in the séil inside the base. The uhdertaking of this
act in my absence ruined my chance of observing things for myself. But as a result
of the presence of one of my hardworking and intelligent field assistants, Adam Ali,
the provenance of the piece was noted although not photographed. Did this serve
any ritual purposes like warding off fate and evil fdrcés thus reflecting something
about the cosmology or ritﬁal practice of the smelters? Does this explain the
suggested anthropomorphic nature of the pieces and if so why the choice of the leg
or the lower trunk of a human? To find answers to these and other problems, I
carried some of the pieces with me to Garu and Chiana but in these places the only
people who were known for having ever smelted had no idea what these pieces were.
In all'cases, however, these were éged men whom I realized were not seeing what
they were being shown to them because of problems with their eye sight.

From the foregoing, we can suggest that these pieces. were functional units of the
“smelting furnace playing important roles in the iron production process just like the tuyeres
>a'nd _bellows.' They might havé served as plugs for the slag hole and possibly for the
tuyere bore. It is suggested also that these might have been éésociate_d with some mythical
or ritual function that accounted for their placement inside the smelting furnaces. While
the surface evidence of slag crustings and coating supports their use as plugs it is an open
question whether their ritual significance is represented by ﬂleir' anthropomorphic forms?
Mére ethnohistoric, ethnographic and archaeological information is required to address these

issues in greater detail.
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'CHAPTER FIVE

THE BLACKSMITHING OCCUPATION IN MAMPRUGU

Introduction | |

The dfscussion in this chapter is based on data derived frdm ethnographical
and ethnohistorical investigations carried out in Ma_mprugu between July-August,
.1987 and particularly from Februars' - December, 1988. With iron sm'eltixig
defunct in the érea, it is only blacksmithing that provides data for a better
understahding of aspects of the organisation and societal basis 6f thé industry.
My .objective was to collect ethnohistory -on thé' blacksmithing profession in
addition to capturing whatever knowledge was still available on iron smelting. A
total of twenty-five people who were blacksmiths from eight maj(;r- towns and
villages were interviewed most often in their workshop (Plate 16). Ten other
" blacksmiths from outside Mamprugﬁ were also inferviewed. Information on the
occupation was also derived from interviewing non-blacksmiths in Mamprugu.
Most of the informants were always very ilelpful and cooperative. Few had a
ready narration to tell but the most of the information had to be collected by
putting prepared questions. The liﬁe of investigation I followed has therefore
cbnditioned the type of information obtained.

The ethnographic investigation was equally interesting and it involved
observing blacksmiths at work forging iron ifems, children  pumping the_ be'llo;vs
and breaking charcoal into smaller pieces. Several photographs .Weré taken_

showing the making of tuyeres and the arrangement of tools in the workshop. I
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also visited places like Garu near Bawku and Chiana near Navrongo all in the -
Upper East region;" Lawra, and Jefisi in the Upper West region of Ghana. These
are places where the staff of the National Museums and Monuments Board
worked in the early 1970s. The information gathered from these places provided
data for comparative analysis with the Mamprugu evidence. Below is the result of
the non-archaeological aspect of my research in which a variety of issues on the

form, nature and organization of the blacksmithing activity are presented.

Ethnic Composition of the Blacksmiths

The linguistic heterogeneity of the population of Mamprugu is reflected in the
~ ethnic composition of the blacksmiths teday. Eighteen (68%) of the sample
interviewed can be grouped under a Hausa/Mamprusi class. Forming the ﬁlajority
of the blacksmiths, these people trace their ancestofy to Hausas (mostly men) who
migrated from Hausaland in Northeastern Nigeria or the Lake Chad area to
Mamprugu to practice their profession. This has been dated to the eighteenth
century (Levtzion 1968). According to the tradition, the Hausas married mostiy
Mamprusi women. The present people speak Mampruli as their first language
and call themselves Mamprusis although they continue tb acknowledge their Hausa
identity. They are all Muslims.

The remainder of the sample consisted of three Dagombas, one Frafra, one
Busanga, one Bimoba, all ethnic groups found in Northern Ghana; one Krachi
and one Brong all belonging to southern Ghana ethnic groups. Apart from the

Bimobé, all the others are immigrants from regions outside Mamprugu who
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moved in to share in the favourable market demand for items of iron that
prevails in ‘Mamprugu. There is a high degree of geographical mobility of
bla_cksmiths from places like Walewale and Gambaga (which have the highest
number .of blacksmith workshops - eight and five respectively) to other placeé like
Sakogu and Nakpanduri. There is no restriction whatsoever on the movement of
blacksmiths within the area and others from locations outside Mamprugu arei
cordially welcome no matter ltheir ethnic identity or religious belief. The
blac}:ksmith is called'machire which is a Hausa term; the Mampruli term saaba, is
less commonly used to refer to the blacksmiths. This reflects tﬁe impact the
Hausa blacksmiths have made on the smithing tradition in Mamprugu today.

The blacksmiths in Mamprugu are not segregated ffom the main villages as is
the case in most villages in Northern Ghaha (Pole 1985:15). In Lav;!.'ra, in. the
Upper West Region, for example, the blacksmith’s quarter is separated both
geographically and socially from the main village; the rest of the community '
knowing nothing about the work. The nearest situation to that in Lavir‘a is found
in Walewale where the workshops of four related Hausa/Mamprusi blacksmiths
are found in one area together with their compounds and families in the Muslim
quarter of the town. The three non-Mamprusi blacksmiths in Walewale are ‘
located in other parts of the town, but all cloSe to the market. The workshops of
all the blacksmiths in Gambaga were found in the Muslim quarter but they were
not grouped toge_:ther.

Religion and‘ ethnicity are interrelated in the present sample of' blacksmiths.

The majority of the blacksmiths interviewed are Muslims. Thvey make up 18
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(72%) Qf the total sample. A_ These afe either Man;pfusi; Hausa or Dagomba;
Twenty per cent of the sample are Traditionalists comprising of one Mamprusi;
one Frafra, one Krachi, one Bimoba and one Busahga. An Akan from Atebubu

in Brong Ahafo Region was the only Christian ixi the sample 2%).

Becoming a Blacksmith

Blacksmithing is a ‘specialized occupation throughout Mamprugu and is
performed only by men. The skill and knowledge required for blacksmithing is
passed from father to son and identity as a blacksmith is ascribed at birth. VThe'
community categorises a son as a blacksmith if his father has the occupation. The
identity as blacksmith does not impose restrictions 6n intermarriage between
* smithing and non-smithing families. Religious similarity was a far more important(
consideration. Three of the blacksmiths interviewed were not the sons of smiths
but had mothers who came from families where blacksmithing was the primary
occupation. Both were trained by their maternal grandfathers or uncles to ensure
that the profession remained within the family. In all three cases, soothsayers and :
diviners directed them to become blacksmithé. Such prophesies | are taken
seriously by traditionalists as was the case with the two blacksmiths who practised
traditional religion. The Akan Christian working at Walewale narrated that
although it was divined that he should become a blacksmith to keep the profession
in his mother’s family, he decided, instead, to learn leather bag-making. After
acquiring that skill and working for some time he realized that he was incurring

debts and having other problems. Eventually, he underwent training to become a
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blacksmith at the mature age o.f twenty-tWo. He used a relatively short period 'of '
‘s1x months to learn the skill from his aged uncle. - He conclude'd that
blacksmlthmg is in his ‘blood’ and he is happy with the profession.

It is the desire of every master craftsman that his skill should remain in hlS.
bloodline. All sons in a smithing family will be trained as blacksnuths Although
not all the sons will become practising blacksmiths, the majority stay in th'e»
profession. No child of any of _the blacksmiths inter\}iewed' had ever refused ’t(')-
learn the skill. As a sixty-five-year-old blacksmith from Nakpanduri,. Jaana Ziafro
(see Appendix IIT) remarked: |

"They are born and raised in it... I, for one,

became a blacksmith because that is the family

profession which I acquired and specialized in

at a tender age and have been so since".
In blacksmithing as with other crafts, it became evident from the investigation
that traditional education, learning and training are an integral part of the life o_f
the people in Mamprugu. Such .traditional education is dynamic and over the
generations evolves new forms and contgnt adapted to the needs of the people ahd
to the changes which havé occurred in their environmenf and in the world arouhd
them. Rooted deep in African culture, traditional education imparts a. broad |
range of essential‘ social and economic skills which have enabled thé " people to ' '
survive ahd maintain a sense of personal worth and community cohesion.

The essential elements of traditional education in blacksmithing are ve.rbal.;‘ N
instruction, observation and experimen‘tation. In this direction, blacksmiths begin

training all male children between the ages of about seven and ten years when

they are able to do minor jobs such as blowing the bellows, setting the hearth fire
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and lending a helping hand. When they are above sixteen years they are capable
of doing more strenuous joBs. Although _blackshﬁthing is' an exclusive rﬁale
profession_, teenage daughters occasionally help in the workshop by blowing the
bellows and breaking up the charcoal into required sizes.

In theory, smithing is not the excluSiv¢ property of any clan or family and is
not institutionalized in Mamprugu; however, in reality the control of blacksmithing
is quite restricted. Anybody may become a blacksmith whether he is from a
smithing family or not, however, the .succeSS rate .of outsiders entering the
profession is low. In the interviews, inétances were repéatedly cited where people |
from outside blacksmithing families had become apprentices but :abandoned the
trai»ning_, after less than a yéar. _ | |

To the olci blacksmiths, everything the childfen need to become smiths may be
'found in the wbrkshop so they do not see the need to send them to school. Of all

the blacksmiths interviewed, only four (16%) had received western education.
They are all between twenty-five and tﬁirty years of age; two are traditionalisté,
one Muslim and one Christian. Three of them terminated their education at the
primary school level and one holds a Middle School Leaving Certificate. This low
percéntage of acceptance of western education among the blacksmiths is primarily
due to a fear expressed by most older blacksmiths that children who receive
western education will look down upon blacksmithing and will quit the profession
for ‘office work’. A second concern is that with all the children ‘at school -the
blacksmiths will have nobody to help with the minor yet essential jobs in the

workshop such as blowing the bellows, lifting and holding objects and running
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errands. Some old blacksmiths have started to Send children to school if they can
be assured of help from others ih the family. This is a recent pheﬁdmenbn and
as Mama Sumani of Walewale put it: |

"To become an expert blacksmith was the ultimate

goal of every young male son in the family. Today,

the school going children still show interest in the

work and with the introduction of the Junior Secondary
School (which emphasises vocational training like :
weaving and metal working) and the shift system, we

can at least dispense with their services for some |

hours till they return from school."

' There is, however, a desire by all Muslim blacksmiths to arrange for group

studies of Arabic by the children- and some teach their children and grandchildren

themselves in the night and on Fridays.

Blacksmlthmg Tools, Equipment and thual

‘Many types of tools and equipment are used in the workshops of blacksmiths
in Mamprugu. These_ include tongs,'chi'sels, screwdrivers, sticks (for cleariqg the
air passage of the tuyere), stone and iron anvils and iron hammers of various
sizes with or without handles. While all the tools have a practical function, the
iron hammers without handles, @ (Hausa) and the stone anvils m
(Mampurli) have historic and magico-religious aspects which link the blacksmiths
of today with those of the past. The iron 'hammers originated before fhe
availability of im-p(_)rted hafted hafnmers and are preferfed even today for many
blacksmithiﬁg tasks., It is a tapering iron cylinder about 30cm in length with a

larger end about Sém wide and a small end about 2cm wide (Plate 15a). In the
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past, they were-used to beat and stretch heavy iron pieces and the narrow end is
used to widen the hafting elements on iron tools such as hoes. The zéri is
preferréd over imported hafted hammers because it is heavier and because there
is no risk of the head becoming loose or the handle breaking or cracking as with
the hafted ones. The latter are best suited for working less heavy metals or
plates, and for smoothing the rough surfaces of heavy metals.

The unhafted iron hammer represents an old iron forging tool that has been
used for ceﬁturies by the blacksmiths. The present-dayrsmiths fashion them easily
from heavy iron bars and each possesses at least one in his Workshop.' These are .
similar to stone hammers of varying weights which Jeffreys (1952:51) observed
being used in both the initial and final stages of forging the bloom in several
places in Africa. Northwest of Yatenga in the Lake districts of the Niger bend,
Desplanges (1907:28) noted that once the bloom was obtained from the smelting
furnaces it was taken to nearby forges and worked on granite or sandstone anvils
with unhafted (iron) hammers.” From Madi in Rwanda, vvan Noten (1985:110)
recorded that heavy traditional iron hammers, almost cylirndrical in shape were
used to beat the bloom in the process of forging.

Stone anvils derived from granite or heavy quartzite prevail throughout
Mamprugu (Plate 17). They are used- al.ongside imported iron anvils or
improvised ones made from scrap such as rail rolls, engine blocks, crankshafts
and cylinder heads obtained from tractors, trailers, heavy duty trucks “and
earthmoving machines. Even today the stone anvil is preferred over the

improvised iron anvils when heavier iron pieces are to be forged. Twenty-one
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(84%) of the blacksmiths interviewed possessed the stone anvil. All df these are
Hausa/Mamprusi or other immigrant blacksmiths WhoseT ancestors have settied‘ in
Mamprugu some generations ago. The blécksmiths who did not have stone anvils
were the three Dagdmba and the Akan. One of the Dagombas claimed that such
an anvil, in the cuStody of the head of his family, was meant for him and will be
handed over to him after the performahce of a ritual. The only Akan blacksmith -
m the sample recounted that the stone anvil had been used in his 'place‘of origin
in the past. He is also one of the only two people who possessed thé imported
aﬁvil.' The other person who héd the imported anvil is a Bimoba iﬁ Nakpanduri,
a specialist in the manufacture of locally made guns like the Akan. ”It is
interesting to note that although this Bimoba blacksmith no longer uses the stoﬁ'e
anvil in the snxithing process, he still keeps it near the smithing apparatus in fhe
workshop.

‘The stone anvil is the most sacred and most respected of ali the items in the
blacksmith’s workshop. They are heirlooms which are passed from father to son
and their (_)figins are mythical. Myths of origin vary but the satanga is effectiyely
accorded a telluric origin. One version has it that the stones are the result of
shooting stars or meteorites falling into rivers from where they are collected by
persons with magical powers. Another version states that they fall from the sky
into the bush where they are found by persons who have the "eyes" to see and
collect them after the performance of certain rituals. Some of the blacksmifhs,
interviewed knew only that they are brought from far away on the backs of

| donkeys.
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The stone anvil provides the link between the living iron workers and theix;
ancestors which is the basis of the magico-religious aspect which characterises
blacksmithing today in Mamprugu. It ié the focus of all ritual associated with thé
craft. Both Muslim and Traditionalist blacksmiths perform rituals to thé‘

ancestors through the medium of the satanga. Such rituals are made when the

blacksmiths experience low or no demand for their product, when they fac(;e
repeated difficulty in forging items, and when there are Amajor ox; repeatecé
accidents or injuries occurring in the workshop. Principally, the satanga lS
consulted to ensure the success of the business but its help -is also elicited in

4

family matters such as illness, deaths, attacks by evil forces or bad dreams. .

The religious beliefs of the blacksmiths determine the type and naturé oi‘
sacrifice that is rendered to the stone anvil. The dominant form of Muslim ritual
involves the use of cow milk into which maasa, a local millet cake is mashed.

Part of this mixture is poured onto the stone and sometimes also onto the tuyeres

while a verse of the Koran or other incantations are recited. The remaining part

[

is given to children. This ritual is followed with the giving of alms. Othe%
Muslims slaughtér fowls in addition and pour the blood on the ground some
metres away from the shop. ‘In all these I pray to Allah’, one Muslin"1
blacksmith in Nakpanduri commented. By directing the ritual to Allah, the
Muélims are able to distinguish between what they call ancestral worship which ijs
incompatible with Islam and what they consider to be a prayer to Allah. Thifs
~ probably reﬂeci:s an attempt to comp]y with Islam’s avei'sion fo represen'tationail

gods. The Muslim blacksmiths are convinced that the prayers to Allah and the

|
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amulets are suitable substitutes for the detailed traditional sacrifice.
At Walewale, one of the two major Muslim towns in Mamprugu, the Muslim

blacksmiths do not perform any ritual that focuses on the satanga. As one .
blacksmith, Abu Mahama stated:

"Everything relating to the blacksmith occupation or

ritual is dealt with through the use of the Holy

Koran because we are devout Muslims... all we consider

the satanga today is that it is a good anvil not a god

nor do we attribute it with any powers."
As a reflection. of this, one of the Muslim blacksmiths agreed to release one of his
stone anvils to me for analysis. He, however, insisted that he would like to have -
it back. The views expressed by these Muslims do not in any way reduce the
importance of the stone anvil. None of those who perform the rituals, whether -
the Islamic or traditional way, doubted the vitality and power inherent in the
stone anvil and the positive results that the rituals bring. The comment of one:
Muslim blacksmith, Adam Meijeda (Appendix III) in Gambaga sums it up:

"The ritual I perform works otherwise there would

be no need for me to waste my time and money ...

Whatever the problem, my iron working ritual is

capable of solving it."
Sacrifices by the traditionalists are made both to the satanga which is considered
a god, and to the ancestors who passed the technology on to them. A sixty-five -
year-old blacksmith Jaana Ziafro in Nakpanduri summed up the general view of
the traditionalist blacksmiths:

"The satanga is my small god; it is very powerful.

I like and trust it so much that I regularly

perform rituals for it."

Unlike the Muslims, traditionalists often consult diviners and soothsayers to
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determine the cause of problems and the kiﬁd of sacrifice needed and to which of
the ancestors it should be directed. When a sacrificed animal dies after a struggle
and lies on its back, the ancestors have acéepted it; when it lies on its side it has
beeﬁ f'ejeéted. Dogs and fowls are sacrificed by. some, others sacrifice these
together with goats. The blood and tail of the dog are offered onto the satanga.
Kola is chewed and the vliquid spat onto the stone. Another blacksmith at
Nakpanduri indicated that he sacrifices goat, fowl, guinea fowl and a dog to his
stone anvil which is located near his smithing applaratus though it is no longer in.'
use, since he owns an imported iron anvil. All the heads, blood and livers of
these animals are p!aced on the stone anvil -accompanied by incantations. or
utterances.

A similzir 'bicture is projected :in other regions outside Mamprugu. The ~'stohe
anvil is seen as the embodiment of all the poﬁver, technology and ingenuity of
blécksniiths’, linking the living and the dead from whom the skills are inherited.
In Garuy, neér Bawku in the Upper East .region of Ghana, the dog features
together with the fowl as principal ritual animals. -Ohe old Busansi blacksmith in
Garu, Jaafo Asana, hinted:

"Only this stone needs a dog; the dog is a

special animal offered only to the

sanbaja (Busansi)."
One Bimoba blacksmith in Garu performs a more complek ritual. ‘He uses.a red -
cock and a dog. After slaughfering them, he places fhe liver and feathers of the

tail on the stone anvil and pours the blood on the surface of the latter. The

ritual is accompanied by utterances in which he calls upon as many ancestors as
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| he can ashing for their guidance, protection and help in the st)lution of problems
that cohfroht him at the time. After_ preparing anq eating the meat, the skull of
the dog together with some of the bones of the fowl left after consumption are
off"ered te the\stone anvil, |
Ammal sacrifice plays an important role in rituals relating to blacksmlthmg

and Pole (1974a) has observed the use of fowls in rituals related to smeltmg as
well in Northern Ghana. The blacksmxths stated that ammals are kept in their
homes for. the purpose of sacrificing them to gods and ancestors and this is a
major part of the importance attached to domesfic animals. Blacksmiths
interviewed stated that they rarely buy an animal to sacrifice. The role of the. ‘
dog is even more important than that of the fowl. In Mamprugu, the dog has to
be included in any major ritual; and whenever it is used along with other'
animals, it is the dog which is .the principal | sacrificial : animal. The dog is
regarded as the most powerful of the domestic animals. The dog’s characteristics
of vigilance, elairvoyance and. alertness are. regarded as attributes which' can'
rejuvenate the p‘ower inherent in the etone anvil. ‘In addition to being used in
blacksmithing rituals, the dog features centrally during the installation -of the
Nayiri. During the oath taking ceremony, the meat from a dog, a cow and the
donkey upon which the King rode to. his lodging place; are used to prep'are.

dugurugu, the courting food .(Drucker-Brown- 1975:1_54-155). Under normal
| circumstahees IMam.prusis are forbidden to eat the flesh of dog and dhnkey (as

well as horse).
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Blacksmithing Fuel

Charcoal, bugum saala, is the main fuel wused by the. blacksmiths in
Mamprugu. It is rﬁade by the blacksmiths or by charcoal bﬁr‘ners from a few
preferred species. of trees. All trees and shrub species may. be used as fuel for
domestic purposes if efficienﬂy dry. The burning properties of the different tree
species vary widely and the blacksmiths place an emphasis on wood that pi'oduces N
charcoal that has a high‘ calorific vaiue, and burns without smoke or sparkle.
Any wood that produces such charcoal is categorised under- the name langhenga, a
Mampruli ,terni that refers to woods that are hard, durable, imniune to termites
and Borers and are therefore the best woods for a number of censtructional
purposes. These woods also burn at high temperétures and produce ‘the best
charcoal for blacksmithing. There afe .twq preferred types of hardweods; these

are termed Naziri and Bomni, their botanical names being Prosopis africanus and

Burkea africana respectively.

In addition to their high heat and non-sparkling properties, these have the
added advantages of producing little or no ash. Thus the hearth can be used
continuously for a number of day‘s without any problem of ash accumulating.
Tﬁis reduces the need to clean the hearth frequently. The blacksmiths indicated
that this removes the problem of the unattended hearth fire bufning out and
reducing into ash. ’

Naziri is also an important resource for reasons in addition to charcoal

making. Its hardwood is much sought for making mortars, pestles, hoe and axe
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handles and most importantly house posts. It is also an important medicinal plant
and is protected from cutting and burning in and around settlements so that its

medicinal benefits may be reaped. Almost all parts of the Naziri plant are used.

A decoction made from the roots is used for toothache, the leaves are good for
toothache and various head ailmeﬁts, and a combination of leaves an'd' bark is
used for rheumatism (also recor&ed by Irvine 1961). Chewing sticks made from
Naziri are said fo cure "worms between the teeth". m, by contrast is only
used for chewing sticks. |

Every qualified blacksmith in Mamprdgu knows how to make eilarcoal. The
specific wood n'eeded for making the charcoal is obtained some kilometres in the
bush while in the past few decades the blacksmiths claimed that these trees were
" growing afound the villages. The local deforestation around the villages as a
result ‘of‘ their exploitation for domestic, industrial and consfructiOnal purposes has
increased the inconvenience of ‘ﬁrewood collection .and an iﬁcreasing number of the
blacksmiths are forced fo cut trees from the restricted government forest reserves
created on the escarpment or to request chareoal burners to produce charcoal
from special wood. Otherwise they arrange to buy the preferred trees on  other.
peoples land and use it themselves. - Large scale charcoal productionv is hecessarily
done in the bush to forestall the problem of transporting the large quantity of
logs needed to the village. To burn charcoal, sticks of' selected trees Speeies of
hardwood are cut in short lengths and piled up into a heap on the‘ﬂat g;'ound
surface. The sticke are covered with grasé and banked with soil, and air holes

are .made at the base. The wood is lit at the bottom and allowed to burn slowly. |
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Suppressed burning is important in the process. At the beginning of the dry
season when the harmattan wind is prevailing and the humidity is low, the fire

tends to burn more quickly but towards the end of the dry season it is necessary

to leave the fire to smoulder for a longer time before covering it.

The process of charcoal making on the average takes four days. Water is usgd
vto quench the fire at the end of the process. Not all the wood are always burﬁt
in the process and those pieces left are gathered and used to form the base logs
on which the fresh or partiélly dry logs for the next burning are piled. There is
no specifiq period for charcoal burning - it is détermined by the trend of sﬁithing
activity. When the blacksmiths need more time to work in the shop they order
charcoal of specified wood from people who produce charcoal as a supplement t;o
farming. It was estimated that on the average a black_smith uses about fme
kilogram of charcoal per day when there is brisk business; such as .during the
‘period preceding the farming season. In the larger towns like Nalerigu, Walewale
and Gambaga, charcoal is the preferred form of fuel because the largér
populations and  extensive farrﬁlands means that__ people must travel far fq;'
firewood. Thus it is easier to purchase charcoal from the sellers. In the smail
villages, firewood is still the preferred fuel. This factor also accounts for th%e

higher demand in the larger settlements for such items produced by the

blacksmiths as coal pots constructed of sérap plate which are fuelled by charcoal.:

Workshops
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Two different 'varieti'es of structures used as blacksmiths’ 'Woxfk’slio_p werie'
identified. rl"he most commoh one took the form of a conically shaped thatched ’
canopy supported by posts with all the sides open or with between one and three
sides covered' with a mat woven from grass (see Plate 16). This serves to block -
thé Sl;n’s rays. These workshops, I have referred to as type ‘A’. - They are_'
normally placed between 4 and 12 metres away from the compound in the
direction of the compound gate or door way. They are rectangular in plaxi and
measure on the a\?erage between 3.5m and 5.5m. Seventeen (68%). 6f the twenty:
five workshops were. 6f this type which makes it the mdst popular one. Fifteeﬁ of
these shops contained what has been referréd to as type ‘I’ smithing apparatu;_ - ,
discussed below. The remaining two use the typé "3 " apparatus. To prevent '
running water from entering into the shop, a low embankment is made albng the -
line of the posts. There was one case in Nakpah'duri where a low %'all 40cm high- :
and 20cm thick has been constructed as an outer wall.
The s'econﬁ category o_f ‘'workshop, typé ‘B’, are mudwalled, tha_tch roofed and . - -
consist of one of the rooms on. the: compound (Plate 18). »They formed the" v
r;amaining '_eight workshops. They are rectangular in shape except for one at:
Nakpanduri where the only Busangzi smith in Ethe sainple population has a circular -
shaped workshop. In Garu, in the Upper East region of Ghana, this type of:
- workshop was the only one that I discovered in the thl;ée blacksmithlvvillages that
I visite.d. There is; however, a distinction fhét I noted. The ciréular shaped
workshop in Nakpanduri consisted of oné of the rooms of the compound while in -

Garu the workshop was always' separated and placed at some distance from the
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compound in much the same way as the type ‘A’ workshops discussed above.
The type ‘B’ workshops have two doorways, one facing the compound while the
other faces outside. The doorways have no door fixed on them and they serve as
avenues to and from the hoﬁse although the compounds have specially made
entrances. |

The shops have between one and two tiny windows for _ventilation. Compared
to the type ‘A’ workshops, ventilation is poor. They are really wafm especially in
the afternoons and are npt bright eﬁough inside. ~However, owners of these
workshops ha?e no fear for the rain even if it comeé in the form of storms. This
workshop contrasts with mud-walled smithing shops found in Chiana and Lawra.
Here, the shops are attached to the backwall of the compound and can oﬁly be
entered from outside. They have mud floored roofs and are usually at a lower
level than that of the compound itself and could be entered and walked inside

only in a crouching position since they are not higher than 1.2m.

Smithing Devices and Teqhniques

Three differént Smithing devices and techniques were identified in the
investigation. The first type ‘1’ has air suppli.ed by a pair of goat skin bellows
tHat hﬁs been wovén into a sleeve of some sort. Different sizes of these were
found “in the individual workshops but all have been sewn together on three sides
with the fourth side left open in 6rder for the blower to open and shut the
bellows as he opérates.them. The air is forced out of the belldws through a metal

tube fitted to the lower end. The bellows are to be found lying on the ground

i
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from where they are operated to pump air through a short tuyere which directs it
to the centre of the hearth (Plate 19). ‘T_he latter consists of a )shallow depressioh
in the ground. The _blacksmith works in a seated pbsition; He sits on a stone
block or log. The distance from the blacksmith’s Seat to the hearth is such that
he can lift the iron being forged from the hearth with a locally ‘made pair of
revetted iron tdngs and hammer it on the anvil of stone or iroﬁ that is placed
nearby all in a seated position.

At the end of the day’s work, the bellows are removed because they is easy to
réfix them to the hearth and they afe portable to carry. The fact that ‘there are
no locked doors to the workshops might account for this nged to daily take away
the skin bellow to prevent their being stolen .since it is a very 'vital piece of
equipment. | |

The statistics indicated that as many‘ as twenty-two (84%) of the twenty-five
blacksmiths in the sample used this type of smithing apparatus and technique.
This figure included all the Hausa/Mamprusi smiths ('17), the Frafra (1), the
Dagomba (3), and Vthe Krachi (1). It is therefore the most common and popular
apparatus of blacksmithing used. The whole process of making an item can be
carried out by one pefson working‘ on the bellows and seeing to the hearth and
doing the hammering and shaping of the item all in a seated position. This is
most suitable and cqnvenient for the aged blacksmiths. Most o_ften, however, they
prefer fo have a younger person pump the bellow while they concentrate on the

- forging.
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The second type ofl de'vice and smithing technique (type 2) is somewhat
different from that discussed above.  The hearth, also a shallow ciréular
depression is found not on the grouhd but on top of a rectahgular structure that
has rhud-walled vertical sides and is mud-roofed. It stands at a height of ¢.1.3m
and c. 80cm wide and 1.5m lo'ng (Plate 20). A single large bag bellow produces
the draught. It is made up of leather covéring a pair of wooden chamber to forin ,
a bag to which a cylindrical t/ube is _aftached. The bellow is suspended between
two poles and is operated normally with one hand in a standing position. On top
of the pole is a bar to which is rivetted.a stick on which is attached one end of a
taut string or chain with the other end fitted to the bellow bag. By lifting up and
down this stick, the bag is compressed and expanded accordingly to induce
draught into the hearthi through a tuyere that is embedded in the platform
structure. | "

Like the type ‘I’ devfce, when the 'bag is deflated it becomes a flat thing that
is portable enough and easy to carry. It is removedi at the end of the day’s work.
It has the addedl advantage of an individual smith being able to carr& out the
activities of operating the bellows whiles attending to the hearth fire. .The anvils
mostly used with this apparétus are imported ones and are placed on a log at a
height almost like the hearth. | |

On the basis of the sample interviewed, two people, one Bimoba and an Akan
were fouﬁd using' this type of appalratus. The Akan indicated this to be the
typical apparatus in his home iown, Atebubu in the Brong Ahafo region which he

introduced on his settling at Walewale. . The Bimoba man adopted the technique
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from Sefwi Wiaso in the Western region of Ghana where his father lived for
several years until his eventual return to Nakpanduri his hometown. | My
investigation in the coastal regions of Ghana shows that it is typical with the Gas,
Ga-Adangbes, Krobos, Nzemas and Ewes. It also prevails in the forest regions of
Akwapim. The presence of this type of smithing apparatus might, therefore, be
an introduction of Southern Ghana smithing cultural trait into Mamprugu.' In
none of the toWns and villages in the Upper Regiqns did I find this type of
apparatus. Its use has, however, been ‘reported from Northern Togo, Northern
Dahomey (presently Benin), Nigeria, and Liberia (Cline 1937:105; de‘Barros 1986).

The third type of apparatus (Type ‘3’) has air supplied from a pair of bellow
bowls/pots laced on top With animal (most often goat) skin. The hearth is a
shallow circular depression surrounded on threevsides by a low clay wall. The
bellows are connected to the .hearth through the tuyeres by means of clay pipes
that are attached to the bowl with the end placed inside the tuyeres. They .are
about a metre long (Plate 21). The pumping seat consists of a pair of stools each
made from a ldg with a hole at each» end in which a forked stick is secured. Two
people are always needed to do the smithing. There is a pumper who sits on a
log or raised stone structure behind the bowls often with one foot between them.
A second man positions himself near the hearth with the stone or iron anvil near
him. He does the forging. The need for two people to operate this apparatus
and work the iron brings into focus the services of the teenage sons and
grandsons of the blacksmiths. At the end of the ‘day‘s work, the leather covering'

the bellows is removed. leaving the pots and the connecting clay pipes. The
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former are permanently fixed in the ground. Only one blacksmith in the samplé,
a Busanga in Nakpanduri; uses this apparatus. He comes from Nogunyiri, a tiny
viilage near Bawku in the ‘far north-east corner of Ghana on the border with
Burkina Faso. He deséribed this device to be the typical in his hometown which
his father introduced when he settied in Mamprugu. The Type ‘3’ smithing
apparatus and smithing techhique is, however, the dominant type in Garu in
' Upper region whefe three (all Busanga) of the four blacksmiths visited used the
above. The fourth blacksmith in Garu, a Bimoba, uses the Type ‘1’ apparatus.
At Chiana, near Navrongo in the Upper West region the Type ‘3’ apparatus was
the dominant one. At Lawra and Jefisi, a modification of the Type ‘C’ can be
found. The bellow bowls are embedded in an earth bank which has been built
around the clay pipes leading to the tuyeres. This latter is not a separat:e
structure but is moulded in one piece with the bank; nevertheless there is a gap
between the ends of the pipes and the tuyeres. The bellows are operated m
exactly the same way as those in Nakpanduri, Chiana and Garu except that the
pumper sits on the part of the bank behind the bowls, often with one foot
between them (Pole 1975).

We conclude this discussion on smithing devices with a look at the construction
of the clay or mud units since it might provide clues to the construction of the
smelting furnace or the functional units. The clay for the tuyeres of Type ‘A"
apparatus, the raised platform of Type ‘B’ and the bellow pot, pipes and tuyere lS

the same as used in making granaries. It is derived from termite mounds. The

clay is crushed and all extraneous materials are removed. It is mixed with water
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and puddled. A nur_nbe_r of matgrials are used as temper. These inclu'de.'-'
droppings from donkeys, chopped grass. and kapok in that order. The mixing i_s
done on a wooden board or a meial sheet. The temper serves to ébsorb moistl‘xre ”
from the clay ﬁthout causing cracking both during thé air drying and during the
firing itself.

The bellow pots, pipes and tuyeres are made by the bla'cksmitii‘ themselves and .
not by anly othef rﬁan who makes them as a means of livelihood (Plate 22). It is -
one of the Ajobs that beginners are engaged in thus every blackémith can _rﬁaké
fhem just as hé can burn‘his_ own charcoal. |

The tuyeije is the most frequently replaced part of the smithing apparatus
espécially for the Types ‘1’ and ‘3’. Referred to Ias bachinwuta: (Hausa, literally
meaning firemouth) it gets damaged when a piece of the part of 'tuyere and m
coﬁtact with the fire is broken as a result of cleaning the channel of tuyere of any

impediments like charcoal pieces or slag lumps obstructing the smooth air passage -

with a ‘piece of stick (one of the tools used in the shop). A haphazard stoking of ‘

the charcoal fire resulting in striking or knocking of the tuyere end is another
cause. The broken tuyere can sometimes be re-used when the broken off part is
reconstructed with fresh clay and allowed to dry. Most often, however, there are

spare tuyeres always avﬁilable in the workshop.

Items Produced
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Blacksinithé in Mamprugu manufacture iron, weaponé, and equipment of all
kinds used in the agricultural, constr:uctional, ‘hunting and gatheriﬁg, carving and
fishing sectors of the economy as well as for personal adornment and use or as
attachments for other objects (see. Table 8 also see Plate 23). The form the
smithing industry has taken is determined principally by the requirements of their
various customers. Most of the uses to which the objects or items are put are
regulated to a great extent by the climatic. cpnditions prevailing at a particular
time of the year and not by the traditions of the specialists who maintain the
industry. The coming of the rain marks the great demahd for agricultural
implements and the blacksmiths can be found turning out large quantities of all
the hoes, axes and plough§ needed. With the planting season over, toward and
during the harvesting period, hundreds of knives are needed by.the peoplle. After
harvesting, everybody (exéept those who have the money to buy) has to go to the
bush to cut grass and the sickle becomes one of the main items produced. The
building of new houses and the maintenance of old ones goes on throughout ‘the
dry season, and tools for digging 4clay and gravel soils as well as locks and hinges
have a high demand. The dry season is also the time of extensive hunting and
not only should the blacksmiths produce locally made single-barrelled guns but
"sﬁduld ";'epailj old tvll'aps ahd make new ones whilst turning out hlarge quantities of-

spears and tanged arrow heads. B
The blacksﬁxiths .recounted that in the past when there were lots of inter-tribal
wars, large amounts of spears, arrow heads, javelins énd long swords were

produced in large quantities. Today, however, the javelin, long swords and horse



168
stirrup are produced only on request. There is also i'l‘ drastic reduction in the
demand for iron rings and bangles (for the. arm, wrist and leg) due to availability'
of copper, silver and brass substitutes. What has kept the demand for some of
these is their use in juju for personal protection.

The blacksmiths furthermore recalled that there was much specialization in the
items produced by individual blacksmiths in the past than it is today. | The items.
for which specialization of some sort is evident today is in the making of local
guns and bullock ploughs. Not every blacksmith manufactures these items. Only
six (24%) blacksmiths of those interviewed aré involved in the making of ploughs.
There was a similar situation in Garu where two of the four blacksmiths talked to
did not produce ploughs at all. With locally made guns five (20%) produced it
and these are locaied in or near the towns of Gambaga, Walewale, and
Nakpanduri. There is no restriction on any blacksmith in the manufacturing of
any item for which there is the demand and this might explain the reduction of
specialization since, as the blacksmith asserted there is an increase in the number
of ‘smiths. |

There is no separation between blacksmithing and for that matter any other
economic activity on one hand and farming on the other. Almost every adult no
matter his profession or craft specialization, engages in farming during the rainy
season to produce at least sufficient food to feed his family for the period lasting
till the next harvest. In this sense farming in Mamprugu is a basic economic
activity. After harvesting, there is no serious farming activity and everybody

cOntinugs with his craft or profession. Seen in this light, neither the view that
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local craftsmen (in Mamprugu) supplement their farming income by practisihg '
their skills (Davjes 1984:11), nor the assertion that iron workers of Northern
Ghana both smelt and smith on a part-time basis (Pole 1985:115) can be seen as
applicable in Mzimprugu. Smelting, rightly stated, could only have been done at
certain times of the year, that is, during the dry season when there would be no
farming activity and climatically there were nb rainstorms, thunder and lightning
to pose any danger to the lives of the smelters. Smithing on the other hand, is a
year round activity in Mamprugu. Almost all the blacksmiths interviewed insisted l
that smithing is.their main océupation throughout the year. They do farm as
everybody does to produce enough food for their rather large families and not for
sale. Where they cannot get time for their smithing activities, thej hire labourers
to do the job of ploughing, sowing, weeding, harvesting, shelling and storage for
them. ;

Throughout the year there is demand for the products of the blacksmith, a
demand level that is regulated by the climatic conditions as weli as the social and
economic aétivities that re;ult therefrom. Most recollect times in the past when
blacksmiths were normally given gifts of farm produce by people for whom they
had rendered some servi'ce.. There was only one such case that I observed in
Gambaga when two basket loads of corn had been given to this. blacksmith. The
reduction in this practice might be due to the increase in the cost of producing
food items because of poor soil fertility and high cost of fertilizer and other
inputs, making it difficult for people to be able to produce what is even sufficient

for them much more in excess of such targets. In fact the blacksmith by
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participating in agricultural and pastoral activities are economically better off than
most of the people in the towns and villagés since they spend less of their earned

incomes from smithing on food.

The Blacksmith as a Ritualist and Dispenser of Herbal Medicine

Traditional e&ucation in blacksmithing includes the acquisition of knowledge:
about certain plénts and their medicinal value as well as the spiritual powers’ and
physical properties of the tools, equipment used and the slag produced iﬁ the
workshop during the forging of irbn or those resulting from ancient iron smeiting.
Almost all the blacksmiths interviewed were pre-eminent herbalists or. ritualists
that are of a Traditionalist or Islamic sort depending on their religious inclination.h
The knowledge is acquired during the training process and the community is
aware of the blacksmiths possession of this knowledge. Among the most popular
cases which the blacksmiths can treat is scald. The surface of the burn is ﬁrét
washed with a decoction made fljom the leaves of some trees into which a piece of
slag produced in the hearth in the workshop is dropped. Next the bark of t,he‘
shea tree, . taanga (Butyrospermum parkii), Dawadawa, dua, (Parkia

clappertoniana) and sinsibi gbetule (Lannea spp.) are dried and pounded into-a

powder. A piece of workshop slag is also ground into a powdery form and mixed
with the bark. This is applied on the surface of the scald for up to a week when
it heals.

A second popular case treated involves deep cuts resulting from metal objects-

like knives, bicycle spokes and hunting or agricultural tools. This is treated with
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the same medicine as in the case of burns. In four instances, the'blacksnﬁths
showed me prepared powdered stuff which they had with them in their workshops
as a kind of first aid. The others indicated that they could readily collect tl;e
herbs and prepare them when the need arose. This might imply that the cas¢s
discussed above are among the most common accidents associated with
blacksmithing. It is also a common and sometimes very. fatal accident in tl?e
homes espécially involving children. Due to the sbecial role the slag pieces plays
in these rhedicines, the blacksmith is duly récognized as the only ritualist equipped
to undertake the treatment. For this reason it has become an accepted practice in
the communities to refer serious cases involving scalds and deep cuts to the
blacksmith for treatment. In a sociéty where many people prefer to use loc;ll

medicine for treatment, the significance of this aspect of the blacksmith profession

|
|

is readily perceived and appreciated.

Every blacksmith interviewed knew of this medicine and has treated sonlle
people in the comhunity. However, almost all of them were reluctant to discuss
the details of their knowledge in herbal medicine eSpecially when it comes !to
mentioning the names of the plants or substancesL involved. This reflects their
desire to forestall | the secrets of their knowledge from ‘leaking’ out. This was
more evidént with the treatment of haemorrhoids or piles for Whiéh five
blacksmiths indicated their capability but none of fhem would mention the names
of the trees, leaves, roots or bark involved. The main ingredient is said to include

roots of selected plants that are boiled in water into which a piece of workshop

slag is put. This decoction is used to wash the surface of the swellings of vein or
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veins at or near the anus. The pile contracts and the patient is cured. The
‘compound of one A(iam Awudu, a Hausa blacksmith in Gambaga is reputed as a
haemorrhoid treatment centre in Mamprugu.

The few pieces of slag produced in the hearth ’of the blacksmith in his
workshop afe always kebt since some members of the community are noted for
requesting for them to be used as one 6f the many items needéd for making
’juju’. One of the most commonly referred ‘juju‘ is the ‘knife medicine’ which is
said to make one impenetrable by iron weapons in case of an attack. In some
cases the blacksmiths are specifically requested by these people to go to the bush
and pick a‘piece of slag produced from traditional iron smelting for a fee. - These;
are given to the ’jujumen’ for the performance of the rituals for medicine. Slag
from the workshop hearth is used as a purifier of the local black ink used for
writing Koranic verses on wooden slates. The ink is made from the leaves ofA |
blackberry tree, nyaringa, (Vitex doniana) or the seeds of bagarua, (Acacia .
nilotica). The piece of slag is dropped into the ink solution and boiled for some
time. The product that results is said to be bright and shiny and stays longer on :
the slate. Charges for treatment or services by the blacksmiths are moderate. -
The traditionalists may demand a fowl and some kola to pacify the gods and' '
ancestors and 'to ask for their help. To the traditionalists, therefore, this serves as"
a means of getting fow_ls for the perforrhance of rituals necessary for the well-

being and the success of their blacksmithing occupation.

The Blacksmith and His Status in the Community
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By producing all the basic tools of procurement, production and construction,
the blacksmith is the friend of everybody in the communits’. He is respected in
every town or village iﬁ Mamprugu. He is a public figure but .not close to the
political power although he plays an important part by forging the symbols of
political power. Smithing brings wealth as well as sdcial and symbolic prestige.
Data shows thatﬂ smithing in Mamprugu is well rewarded. This work puts the
~ smith at the origin of most socio-economic circuits. He provides the tools and
equipment' used in agriculture, hunting, fishing, carving and butchering. As one
blacksmith in Walewale puts it ‘we the blacksmiths are respected because §ve
forge the hoes and traps necessary to get food’. The prestigious aspect of the
smithfs occupation seems to originate in the technical, symbolic and ritual
efficiency demonstrated by the smiths. There is clearly evident in all .those
interviewed a satisfaction of being a smith.

This reflects the variety of benefits associated with the smithing occupation.
Like a kind of technological ‘big man’ the smith emerges from the group. This
ranks him among the other specialists: chiefs, hunters, herbalists, butchers,
barbers - who also have a special position in the people’s.mind. lThe relationship
betwéen the various specialists is also interesting. The smithv in Mampfugu is
regarded as a magician (a creative and ingenious §pecialist) but his power is
essentially aimed at technological and to a less degree spiritual influence.

This picture of the status of the blacksmith in Mamprugu is a reflection of the
situation in most communities in Northern Ghanﬁ. At Tiza and Lawra, in the

upper West region of Ghana, the status of the blacksmith is high. Pole’s (1975)
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account indicates that the- blacksmiths supply chiefs for their districts. The
institution of chiefship was introduced in the early days of colonial rule in thése
areas and the éeléction of the blacksmiths shows 'Athat' they were prominent
members of the local community.

The blacksmith in Tiza was an accomplished xylophone-player and dispenser of
herbal medicines both highly regarded specialist activities (Pole 1975). The
blacksmith in the Dagari-speaking area formerly had 'an important part to play in
ritual activities. The forge is likened to, but not identified with the earth shrine;
and the smith shares some of the functions of the earth-priest, Afor instance, in
invoking supernatural punishment on those who persist in armed conflict (Goody
1967:91). The blacksmith’s special position derives from his associ:;tion with the
earth both in deriving iron from it in the past and in producing tools which
enable the whole community . to benefit from its fertility. This evidence frqm
Nonjthern Ghana compared to evidence from Diman in ﬁthiopia provide interesting
contrasts. According to Todd (1985:91), the manufacture of iron was restricted to
members of the blacksmith caste, a despised group with status higher than the
tanner but much lower than the rest of the population. As ai 1973, when she
carried out her research, traditional smiths were servants of the chief. They were
not permitted to own or inherit land and cattle (only sheep and goats) and were
provided with grain, staples and meat in return for their iron work. They could
only intermarry with other members of the blacksmith caste and were forbidden

to enter the hbuses of ordinary and royal Dimi.
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Overview

Iron working activities, the institutions governing them and the structures and
devices used have been described among other aspects from Mafnprugu.
Variability was noted in terms of religious and ritual practices, the structures and
items produced. These descriptioné, though varied from each other are similar to
other, descriptions in the literature in Ghaﬁa and elsewhere in West Africal.
There are differences which are significant from the cultural point of view since
they do indicate individual (ethnic) preferences in the solution of a common
technical problem - manufacturing iron items _for local use in the communities.

The import"ance of the activities of the blacksmith is evident both in his status
in the society and in his role as a "spiritualist” and a dispenser of herbal
medicine. In the determination of the type of tree species used and the
assessment of the impact of the iron smelting industry investigated, the
ethnographic data has been very valuable as will be noted in Chapter Six.

The variability ‘observed can’ be_ attributed to the heterogeneity of the
blacksmithing population. When it comes to determining the authorship of the
Gambaga smelting evidence, the ethnographic data cannot provide direct answérs. |
This issue was always addressed in the oral traditions collected and it was
continuously r.evealed‘ that none of the blacksmiths could say whom the iron
workers were although they were aware that the evidence for smélting existed in
several places in Mamprugu.

The Mamprusi do not work iron. Where a Mamprusi is a blacksmith he has

become so because his father or mother married into a family which has
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blacksmithing as the main occupation. The Hausa, who form the dominant group
of the blacksmith population, are immigrants who settled in Mémprugu_not more
than two or three centuries ago. The oral traditions shows that the ancestors of
the Hausa smiths came to Mamprugu as blacksmiths and not smelters. The
Bimoba blécksmiths in Mamprugu can be considered as a "floating" class of
blacksmiths. They do not have identified smithing structureS and devices of their -
own. They use any of the types be it the Soﬁthern Ghanz; or Hausa or Upper
region type. ’This group has settled in Mamprugu for long but they do not claim
ancestry from smelters in the past. |

The only group in the lot which had been noted to have been present in -
Nortﬁern Ghana as iron smelters and smiths are the Busanga. It was, therefor.e,
not surprising that the few aged Busanga smiths and non_l-blacksmiths intgrviéwéd
knew how to smelt or had actually seen the process. Tﬁe homelan.d' of fhe-
Busanga is in Burkina Faso and the bulk of them are concentrated in several
places in the Upper East region of Ghana. Their language, Bisa, belongs to the - |

Mande family (Barker 1986:304). They are an intrusive element in most places |

where they are found. Their presence in Northern Ghana according to their = -~ -

tradition, dates to about the second half of the 19th century (Pole 1975). In
Garu, a predominantly Kusasi area, the blacksmiths .are all Busanga, who
perfofmed, the demonstration smelt in this Qillage in the early 1970’s. These had
migrated approximately 80 years ago from Burkina Faso (Pole 1975:32).. -

This picturé in the Kusasi area is what is presented in Mamprugu. It is an .

immigrant group which is providing the blacksmiths. This feature accounted for
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the great caution in the use of any of the present day bellows systems as directly
applicable to the archaeological evidence. = Moreover, evidence from Lawra';
Zanlerigu and jefisi shows that the bellows used in .smeiting and smithing are not'
interchangeable (Pole 1975:35). These limitations in the etlinographic-data show
.that ethnography conducted on modern blacksmithing societies can only be used'
for direct hist—orical' projections only when the link betweén the ethnicity of the:
present and the past iron workers is established. This aside the investigation into
the profession of bl'acksmithing as it exists today gave insights into the culturai
and religious background .of the practitioners while depicting the complexity of
Africa’s technological history. Its usefulness as a ref;e;'ence material cannot be

disputed.
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CHAPTER SIX

DISCUSSION

This chapter is devoted to examinﬁng the chronology of the smelting evidence
as well as the idenfity of the iron workers whose technological expgrtise is
depicted by the remains. Other issues discussed include the impact of fh\e :
smelting activity on the ecology, the location of the sites and the spatial

distribution of the furnace type varieties.

THE CHRONOLOGY AND AUTHORS OF THE IRON SMELTING EVIDENCE |

From the preceding chaptér, it was noted that none of the blacksmiths
interviewed in Mamprugu and who were shown photographs of the fﬁrnace
designs had any recollections as to who were responsible for the smelting evidence -
investigated in the Gambaga area.. None claimed ancestry, direct or remote, from
the people concerned. The oral traditions from non-‘blacksmiths in Mamprugu .
and blacksmiths visited in the Upper'regions of Ghana could not provide answers
either. For possible clues, thérefore‘, recourse to a critical study of the available '
data on the settlement of the Gambaga Escarpment and northéast Ghana in
general was adopted.

The oral traditions and most of the written accounts on the Escarpment 'anld
also for mqst of the Northern regioh has been dominated by the history of the
Mossi-Dagbani or Dagbamba as they are referred to by Davis (1984; also see

Brown 1975; Barker 1986). This large entity consists of Mamprusi, Dagomba,
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Mossi and Nanumba ethnic groups. Linguistically, these belong to the south
western Oti - Volta of the Central - Gurma sﬁb group of the -Niger - Congo
family (Naden 1988:44 also see map 5). They share the same history and trace
their origin to the east of Fadan Gurma 'in'the northeast part of Burkina Faso led
by one mythical "red hunter" named Tohaijie. There are many different versions
of the story of the red hunter and his bold exploits but all égree that his
grandson was Nal Gbewa who is recognized as the first Nayiri (Paramount Chief)
in Mamprugu and Ya-Na in Dagbon. |

According to the oral trﬁditions, Gbewa was succeeded at Pusiga by his eldest
son Tusugu. When Tusugu died, the Dagbamba left Pusiga and settled at
Gambaga where the remaining sons of Na Gbewa quarrelled, split up 'and' each
founded a separate dynasty. Sitobo founded the Dagomba state, Yantuare,
fbunded the Mossi Kingdom and the youngest, Tohogo founded the Mamprusi
state. The actual date for the settlement of the Dagbamba in Northern Ghana is
a subject of éontroversy among historians. Whiles Davis (1984:62), has suggested
a late 14th century date, others like Boahen (1966: 55) and Fage (1978:97-98),
date it to the second half of the 15th century and the early 16th century.

As far as Mamprugu is concernéd, and on the basis of thé evidence available,
the Mamprusi are the dominant and ruling class but they do not work iroh as
~was rnioted earlier on. This therefore, demanded that the nature of the settlement
prior to the coming of this group is examined. .Inves.tigatio'n by the G.A.R.P.
(1987-89) led to the discovery and excavation of Kintampo ‘Neolithic sites. This

cultural phase represents the earlier evidence for food production, using stone
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'adzes popﬁlarly called Nyame Al;uma' in Twi, and setfled community life in Ghana
dated to the late second millennil‘xm BC. It therefore, provit.ied' evidence of the.
antiquity' of agriculture in Mamprugu. The ethnicity of the authors of this culture
is not known but it is hoped that from the analysis' of the evidence available 1t
may be bossible to determine the cohtribution of the Kintampo agriculturaliéts
albeit a long time in the past to the présent day make up of the popixlation and
culture on the Escarpment.

Like the evidence of the .e,arly agriculturalists, the lack of knowledge on the
nﬁakers and age of the slag mounds and smelting debris is ‘suggestive that the
evidence bears the stamp of antiquity. This has been confirmed by the. single
radié éarbon date estimation I have so far o.btained. It is based on c.harcoal from
a sealed context at a depth bf 50 ¢m in the‘ slag layered arfd. relatively '
undisturbed mount of SM.16 in zone ’A’. The mound has been dated to 460 + 90
(AECV - 710C) B.P. MASCA calibrated, this is 1490 + 90'A-.D. This date might
not fully address when the industry started. Data on this might not be easify
forthcoming because eafly smelting operations were probably conducted on a scale
resulting in relatively small slag mounds or surface. scatters. Many or most of
these deposits have subsequently been ploughed through, eroﬁed or 'buried by later
sediments. Future excavations and the submission ‘of more charcoal samples for
radio carbon dating or Therholuminescence (TL) - samples for analysis may
address this issue fz;vourably.

For thé purposes of thi§ analysis, the A.D.‘ 1400-1500- date range, examined in

the light of ethnohistorical and written accounts, suggests an iron production
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industry that dates prior to the .arrival of the Dagbamba and which ceased
generations. or perhaps centuries ago ‘which is why there are no recollections in
the area today of the authors or the age. This confirms ideas and views held by
earlier anthropologists and historians that Northern Ghaha had been settled prior
to the coming of the Dagbamba. Rattray (1932' preface xii), rightly noted that
despite the oral tradition which reflect the movement of these immigrant rulers,
".....the majority of | the tribes who inhabit the Northern Territories were ......
residents on or near the localities where we now find them centuries before the
ancestors of those 'thse name many of the tribes nowi bear had arrived in this
part of Africa". These early séttlers were living in .scattered clan settlements
under the religious and social leadership of the tendana, the "custodian of the
land" (Davis 1984:113). These settlers are normﬁlly presented as agriculturalists
practising crafts like potting.  There are norm;lly no mention of their iron
working abilities.

Thanks to Tamakloe’s (1931) ’Brief History of the Dagomba’ it is now known
' that "therg_ is an almost forgotten tradition amohg the present Dagbamba people
that their country was formerly inhabited by giants whom they called ’Kondor’ or
Tiawomya’ or ’Adites’ This extinct race of giants were said to have been so
extraordinary in stature that if hawks swooped down on their chickens the&
- simply had to rise up and snatch thém back. They were so tall that the least of
them was 90 feet (32.8m) the industry of the Adites was iron smelting and

smithing (Tamakloe 1931:1-3)". The description of the people as giants and the

fantastic dimensions given is suggestive of reference to iron workers who might



182

have been a caste or guil'd of hereditary workers regarded apparently by their
agriculturalist neighbours as magicians or sorcerers probably by reason of their
-mysterious skills in extracting iron from stones. This superstition may be
encouraged by their possible practice of working at night. |

The data indicaltes' that "since iron stones (iron ore) were not to be foﬁnd in a
limited locality, the iron workers found it necessary to wander about from place
to place and interspersed themselves in the country between the Kulpene
(Kulpawnj, the White Volta and the Daka rivers (Tamakloe 1931:1)" This .
suggests that we are ‘dealing with a group of iron workers who, moving in fam.i.lies
under local heads, settled either among the agricultural communities or in other
separate places to produce iron and iron products for the local économy. The
factors in an area that would have attracted such people would have been the
availability of .iron ore, fuel wood for charcoal, water for the constructional and
smelting activities and the market for their pfoduct. The Gambaga Escarpment
attracted the activities of these people as the archaeological evidence suggests.
Clays are in abundance and are found in the river valleys and several hi;ndreds
of ant-hills. Laterite rock which was not seen anywhere north of the cliff is found
extensively in the rest of the Reserve where it forms many hillocks and ridges.
The highest pbints on the Scarp are usually laterite. Tree growth is very excellent
due to the availability of streams and rivers which hardly dry out for mOst. of the-
year. For the market, the evidence of the antiquity of agriculturalists has been

hqted above.
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. What the ‘archaeological investigation in the Gambaga area recovered were
possibly the remains of the activities of these iron workers who preferred to
conduct most of their actiVities in the bush on the &scarpment These were the

industrial sites. On the other hand, the ’Adites’ "established towns at Gunayiri i m

Karaga District and Yogo (vogo) in Safulugu Distrlct. and those Who settled

beyond the Oti rivers were the progemtors of the Konkomba race@ (Tamakloe '

1931:1-2). In addition to these known towns, - "large kitchen middens, refuse of
iron stones (slag) and aged'baohab and kapok .trees which mark the sites of one
time flourishing and populous towns are sufficient proofs that the Dagbamba was
once inhabited by some huge and industrious' people" (Tamakloe, 1931:1).

The coming of the .Dagbamba to Northern Ghana led to chenges in the :
demography and settlement pattern. The incomingapeople have been described as
an all-male warrior band who had a strohg authority 'struc'ture so they imposed
their chieftaihey on the earlier communities (Barker 1986:112,; Davis 1984:113).
- Since they were few they could not ‘administer the whole area themselves (Davis
1984:128) so they left the social structure end religious practices of the earliej‘r
settlers under the leadership of the tendana intact. This was likely to have beeh
made on condition that the acephalus groups did not raise any opposition to this
"foreign rule". It Would not be unreasonable to suggest Athat the iron Worker;s
(since they were the producers of the most et'fective means of productioh and
destrliction) would have beeti a possible source of danger or threat to thL

Dagbamba especially where attempts to bring them under the control of the new

authorities was met with their refusal.- In Mamprugu, for instance the' oral
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tradition indicates that those tendanas who led their people to i'esist were kille_(i
and replaced by loyal members of the invading force (Davis 1984:12'8). ‘Dagomba -
state, made war against tlie " Adites" killed the entire body of fetish priests an(i
appointed its .p,eople in their stead (Tamakioe 1931:3). The traditions mentioned -
the names of as many as .thirty villages where the tendana were slain (i)avis,
1984;128). The defeat of the acephalous communities, be they iron workers oi' :
agriculturalists was due to the fact thai the Dagbamba had horses at their
disposal and an organized troop of cavalry (Fage 1959:37), which gave them the -
advahtage of speed in attack, in pursuit, anci in escape, over fighters on foot
(Davis 1984;120). ‘(

Traditionally Sitobo was accompanied by six of his brothers when he left *
Gambaga, but Tusugu was alone in establishing his stage (Davis 1984:128). This |
relative difference in the size of Sitobo’s ’contirigents might be indicative of ali‘ '.
‘anticipated threat to be posed by some of the earlier occupants of the land. The
brutail destruction of these people may be suggestive of stiffer resistance by these.
"Adites" are | possible authors) named by Dagbon oral traditions, the area they
traversed together with the area of smelting evidence investigated in the Gambaga
area are indicated in Map 8.

.Other questions that remain to be answered relate to the 'date for the attack
~ and sacking or possible decimation of the "Adiies". Whom do we consider as the
descendants of these people in Northern' Ghana and when possibly did the
snielting industry in the Gambaga area cease operating?. Tamakloe (1931:3):,,4

dates the attacks to about the year 1416 A.D. On the other hand the reign of Na .
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Sitobo whom Na Nyatse succeeded has been placed in the early 1400°’s and by
others in the early 1500’s (Barker 1986:172).- All these dates are derived from
oral traditions which expiains the complications involved. The reliabilitonf orally
determined chronology diminishes as it extends further back into the past.

Broadly, however, the dates suggested, fall within ‘the range that can be
determinéd for the settlement and early history of the Daghamba which is between
the second half of the 15th to the early 16th century. The abandonment of the
smelting activity m}ght have happened any time within this period. This view is
corroborated by the evidence from the only abandoned settlement site, Gballa,
(see Appendix I), found in the area investigated to the north-northeast of
Gambaga. This site had lots of iroh smeltisg debris which have been ploughed
and cultivated for generations. The oral traditions and records at the Mamprusi
Traditional Council in Nalerigu shows that this village was founded in the early
18th century and abandoned in the 1970°s by Mamprusis. These found the iron
smelting evidence on their arrival and do not know the authors. It is therefore
reasonable to suggest a terminal date of early to mid 16th century for the
abandonmsnt of the smelting activity. The reasons for this can best be answered
by a multiple of causes like possiblé attack and annihilation or sacking as the
written document indicates or abandonment due to ecologicsl reasons as will be
discussed below. This second "'iew'y -is equally applicable like_ the first becaﬁse since
a great deal of raw wood is needed to produce the charcoal needed for iron
smelting and smithing and because wood supplies are inevitably exhausted at some

point, movement of the iron workers from one location to another is highly
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possible. -

If the early abandonment of major iron production on the Gambaga
Escarpment is maintaiﬁed, it might imply that we should be able to determine the
éources for iron for the people in Mambrugu from there on. Iron bloom could
have been obtained from the Gur-Mossi and Bisa ethnic groups in the Upper
regions of Ghana. Other sources would have been from Yatenga and the Mossi of
Burkina Faso who are on record as having had considerable iron production
activity even at the beg‘inning of the 20th century (Di‘op 1968). By obtainir;g the - |
bloom from other sources the blacksmiths in Mamprugu would have worked thém
into iron items. The Hausa blacksmiths who are the earliest immigrant
Blacksmith group in Mamprugu came to the area as smiths and nbt smelters ‘a's
the oral tradition recounted indicates (Chapter Five).

An analysis of the oral traditions and ethnohisforical accounts of the Bassare
in Northern Togo by de Barros (1988:95), showed that by about 1900, Bassare
iron was being traded throughout most of Togo, Northeast Ghana and part of
Western Benin. This is later than the date suggested for the abandonment of
Mamprugu major iron. Perhaps a suggestion made by de Barros (1986:165) that
the leap in the production of Bassare iron production during the late 16th to 18th
centuries is probably due to the emergence of the neighbouring states of
Dagbamba, Mamprusi and Gonja during the 15th and 16th century might be
relevant here. ‘

We cdnclude this discussion on the authors and chronblogy .(‘)f‘ the iron smelting

evidence by detefmining who the descendants of these "Adites" might be. This
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would re{'eal a number of new research potentials that future in.vestigation should
tackle. The social and political organization described for the "Adites" reveals.
that they had no kings' except for the fetish priests who exercised more or less
sway over their fellow subjects (Tamakloe 1931:3). This is the typical
organization that existed and has been maintained by the tribal groups in
Northern Ghana even after the introduction of chieftaincy by the Mossi-Dagbani
and Gonja ethhic grbup, colonial rule by the British and the present day poiitical
structures.

Manoukian (1952) mentioned the ancestors of the present day Tampolensi,
Vagla and certain Isala groups and some Konkomba groups as among those who
had occupied much of Northern Ghana some 500 yeajrs ago. A;;art from the
Konkomba, the other linguistic groups are Gur-Grusi (west) and closely refated to
each other and to the Chakali and Deg (Barker 1986:191, also see Map 6 and 7).
These are located in the Tumu diétrict to the Burkiné Faso border with a A"'tail"
reaching southwards as far as the border of Northern region of Ghana (Barker
1986:190). Traditions of migration into the area différ from clén to clan but
suggest origins from Mossi, Mamprusi, and Dagomba country (Barker 1986:162).
Rattrey (1932), had earlier on noted that "only .a few Isala clans had a common
origin, the séattered units which form the tribe being drawn from most part of
every point of the compass". Would the Sisala be the descendants of these pre-
Dagbamba iron working communities? The iron working prowess of the Sisala
group at Jefisi had been shown in the 1970 demonstration smelts. However, the

furnace type and the other functional units do not relate it to that of the Dagarti
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in Lawra. Further historical and archaeological research is needed in several
Sisala settlements to determine whether there are other smelting communities in
this area with evidence similar to that of Gambaga. |

Tamakloe (1931-2), suggests a connection with the Konkomba by stating that
the "Adites" whb settled beyond the Oti rivers were the progenitors of the
Konkomba. Tait (1961), quotes a Konkomba oral tradition that thej formerly
stayed around Yendi together with the Bekwon but the Dagbamba came from .
Tamale and Kumbungu and drove them out .. The Dagbamba had horses and
were stronger. The Bekwon fled across the Oti river and the Konkomba tribes
settled around Saboba. This has been dated to the reign of Na Sitobo which -
would place it at any time between the early 15th and early 16th centuries
(Barker 1986). Reference to iron-smelting in the analysis of the Konkomba society
given by Tait are conspicuous by their absence: it is likely that at the time of his
field work, smelting had already been defunct in the vicinity for a number of
years. I have unfortunately not had the opportunity to travel to Konkomba
country and across the Oti River to the Togo side to areas where the Bekwon
should be found to survey the land and examine the oral tradition on this issue.
Fufure research is urgently required in the Isala and Konkomba, Bekwon and
other areas in Northern Ghana especially in the techhological sphere.

ESTIMATING THE SLAG VOLUME AND THE ECOLOGICAL IMPACT OF

THE : '
IRON SMELTING ACTIVITY

For each of the sites surveyed and counted, the heights, widths and lengths of |

the slag accumulation were directly measured using metric tapes. From this, it
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has been possible to make a rough assessment of the slag volume for the smelting
- evidence investigated. In Chapter ’l‘hree, the effect of constructional ahd ‘farming';
activities as well as running water in the destruction .-of smelting debris was
discussed. The impact was clearly evident in that the slag mounds on 28 smelting
sites, representing 23% of the total sites recorded could not be measured in any
way. This is because the debris has either been graded away completely or has
been levelled and spread on the farmland through ploughing or else what remams
is a thin scatter qf debris on land that ‘shows signs of havmg been subjected tq
serious erosion and degradzltion. | |

Almost all the .sites have been affected by the above natural and humaxl
agencies which have altered the shapes of the mounds although the majority were
roughly rectangular in plan. From the results .obtained, the. highest mound
(SM.24) stood at 2.2m and covered an area of 728m’ respectivdy. This glves 'a
volume of 72m* of smelting debris -per mound. The calculation of the slag volume
for the 122 sites was baseéd on the above measurement and the volume formula
determined for typical slag mound shapes was based on the simple dimensions otz‘

length, width and height. The mounds were,: therefore, viewed as three
: ' o i
dimensional segments with flat bases (as the excavation revealed). Th'e

summarized data is presented in the table below:-
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Numbef of Slag Volume of Smelting Debris
Zone Mounds in Cubic Metres
A 22 1,584+
B 15 : . 1,080+
C 9 - 648+
D 63 o 4,536+
E 13 936+
122 10,000 +

Table 2: Estimated Slag Volume of the Gambaga Smelting Site
In determining the total Slag volume, a conservative estimate of the minimum
amount of unrecorded slag in each production zone was incorporated. into the
final total. It must be pointed out that the actual quantity of debris may be twice
largér since the slag and smelting debris havé accumulated over a long time
probably centuries and most of ploilghing, constructional and erosional activities
by man and nature respectively have eradicated both‘large and small slag mounds.
The figures do not tell us anything about the average yearly butput of the
individual smelting sites at a given time. No data, oral tradition, ethnohistorical
or written records is forthcoming that can be used to determine the efficiency of
the Gambaga furnaces which should make it possible to determine the iron
output. Further work has been planned to be carried out in the near future into

this aspect of the industry. During this period, inore dates would be obtained to
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make it possible to establish a firm chronological framework for the iron
. production evidence. Furthermore, the total weight of slag could be determined
experimentally by using a given suitable ratio as has been done for the smelting |
evidence at Halii, Begho in the Brong Ahafo Regioh of Ghana (Goucher, 1981).

That the industry relied on charcoal fuel has been established archaeologically.
Charcoal, we noted in Chapter One, is a very important raw material needed ix_1
the smelting process because it is involved in the chemistry of the reduction
process by producing carbon monoxide to react with the oxygen from ihe iron ore
to promote the reduction. It is also the main source of heat needed for the
chemical reactions that go on inside the furnace. Information from blacksmiths
interviewed and the ethnohistorical and ethnographic accounts indicates that the
number of preferred savanna species suitable for the smelting and forging of iron
is éxtremely limited. Burkea afraicana, Proscopis africanus, Acacia species and
Zizyphus mucronate have been widely reported as the most suitable (I_rvine 1961,
Goucher 1981). Jobson (1923:164 'quotéd in Goucher, 1ﬂ981) writes thaf there was
only one kind of red wood from which the charcoal for smelting could be made in
Gambia. This means not every tree suitable for use in the making of charcoal for
the iron industry. The species selected are slow burning, dense hardwood, usually
with high alkali and silica contents and a granular structure ensuring the packed .
charcoal’s permea_bility in the charge (Goucher 1981:81), high calorific value and
burn without smoke or sparkle. The alkali and silica eiements contained in such
wood- charcoal are released as flux to catalyse the reduction process as has been

suggested for the Gambaga industry on the basis of chemical analysis of the relics
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of the smelting evidence in Chapter Four. |
The " ethnographical accounts available on Northern Ghanzr shows that the
choice of : specific trees for the two different components of the iron industry
(smelting and blacksmithing) can‘ either be the same or different and is more

reflective of ethnic preferences in obtaining the desired heat temperature required

for the processes. In Chiana, (a Kassena settlement), "Teyor" (Bauhinia refescens)
was mentioned as being the best charcoal wood for both smelting and smithing.
In Garu, the Busanga blacksmiths prefer Prosopis africanus for smelting but for

smithing it is considered too strong. The wood of the shea - tree (Butyrospermum

parkii) for instance is mentioned as being unsuitable for smelting in Tiza (a Lo-
Dagaa settlement) and Jefisi (an Isala settlement) which is only 16 kilometres from .
Tiza the same tree produced charcoal for smelting (Pole 1974a:22).

In Mamprugu, no specific ,inform'ation could be obtained on what tree species
was used for smelting from the blacksmiths talked to. The species preferred for
smithing charcoal are Prosopis africanus and Burkea africana as was noted in
Chapter Five. This evidence presents a number of complications and since none
‘of the modern day blacksmiths could say who the authors of the archaeological
evidence were nor did any one claim ancestry to this group, a direct projection
into the past can only be conjectural and would need to be corroborated by other
eviderlces. | |

What is of considerable importance in this diseussion is that, since the making
of slag consumes prodlglous quantities of fuel, the smelting activity would have led

to intensive exploitation of preferred species which may have had severe ecologlcal‘
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_implications considering the structure of the ﬂora, and soil types, rainfall and
other climatic conditions that prevail in this part of Ghaﬁa. With the absence of
restriction on the use of forest product until the establishment of the Gambaga
Forest Reserve, an increasing iron production would have prompted an increasing
forest offtake of specific tree species. When this happens, sooner or later a point
will be reached where the exploitation exceeds regeneraﬁon creating an imbalance
between forest regeneration and offtake. In this case, a rapid increase in
deforested 2oné around the production centres as the pressures to supply specific
charcoal fuel for iron production and also for blacksmithing and a variety of
domestic purposes, would have demanded the eventual exploitation of younger
species thus interfering with the replécefnent of cut frees and lea'ding to rapid
deterioration of the soil ahd to soil eroéion problems. The long term effect would
have been a sparse ecological zone unable to regenerate itself.

This discussion only tries to draw attention to a possible Chail'l of systems of .
irﬁplication following from iron production. To establish which cha;ins are actually
applicable in the Gambaga area would require more comprehensive ecological
observation and the availability of an estimate of the yearly forest offtake. Study
of Goucher (1981:182) at Hani in the Brong Ahafo Region of Ghana has revealed

that whatever species of trees were suitable for charcoal making tend to be slow-

growing. For example, replacement of two Burkea africana trées will require
more than 20 years of growth. For this reason, she noted rightly that, the
amount of trees exploited by iron smelters in the past probably could not have

been replaced dufing their life time.
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Evidence aifailable indicate that the Ghmbaga Forest Reserve was established in
1948 (that is long after the smelting activities has ceased) to prbtect‘ the
topography from "injury or destruction in order to protect the
headwaters of the streams flowing north and south from the Escarpment...“’"_
Referring to the injuries which the vegetation had been liable, the record singled
out man as having carried out the greatest damage to the vegetation by felling
‘and firing the trees, ‘clearing the land for farming and farming the land t(;
exhaustion so that conditions were established to cause -accelerated grosion “and
impede the recolonization of woody vegetation. The record ‘contains an inventory
of the tree species prior to the creation of the reserve which show thaf "such
- species as Burkea-africanh, Detarium senegalensis, Erythrophleum gineense and
Lophira alata are a few of fhe constituents which either do not occur or are very
rare south of the séarp". The iron smelting sites are located in this'bart of the
escarpment. The old slag mounds are pointers to an intensive exploitation of trees
for fuél alongside other domestic activities like housé_ building. This also reflects
the impact of the charcoal-burning industry in Mamprugu which derive its raw
material largely from -the .sbuth face of  the séarp. The mention oi; Burkea
~ africana in the list of endangered tree species is very interesting since it porti'ays
that perhaps the use of this tree species in iron production in Gambagé area dates
to tl"lE very beginning of the industry. It adds to the written ana ethnographic

account that this is among the most preférred species in sub-Saharan Africa.

® All the information from Colonial records cited on the Gambaga
Forest Reserve were obtained from File No.R.214 sub-file No.2
at the Forestry Department, Head Office, Accra.
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~ It has been stated above that for a quantitative presentation of the ecological
impact of the smelting activity, a wider scope of research on the escarpments is

called for in addition to more chonometric dates. The abandonment of thze
Smelting. evidence in the Gambaga area especially if only a

few species were 'exploited leading to rapid felling of such species or to politicq:l
reasons resulting from confrontations between the iron producers and th;e
Dagbambé ih the Aformativé era of these nation states. These views expressed ar:‘e

conjectural and have to await further investigation.

LOCATION OF THE SMELTING SITES

|

One of the gdals which the research set itself was to determine the spatial
distribution of smelting sites and especially the relationship between the s!ﬁelting
sites and eéological factors like the ore deposits, watercourses and wood fo;r
charcoal. These are important faétors which sﬁould determine the particular
place where a smelting site would be located. | ‘

From the data pfesented in Map 7, most smelting in the surveyed area were!
concentrated water courses or in the basins of the main rivers. These _weré
sometimes placed right on the edgés of the valleys. Local informants stressed thé
- importance of water in the smelting process. It is needed for puddling the clay t6

make and repair furnaces and other units like the tuyeres and bellow bowls, pipe:s‘

and clay plugs where they are used. Water is used during the making of charcoal
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and for dampenihg the latter before it is . poured into the furnace upon' the. ,:
established fire (forbes 1933:234). Water is also boured into the furnace at the
end of the process to -céoi the furnace as the evidence from the Gemu Gofa._; -
Province of south west Ethiopia shows. It indicates tﬁat at the end of the :
smelting, the furnace content were left until morning when one of the smiths .
poured a gourd of water into it ... (Todd 1985:93). In the villéges of Lawra, Tiza,.
Jefisi, Zanlerigu and Garu, watel; was brought in several buckets to the site andh"
as soon as the white hot interior of the shéft is exposed, water is thrown at the
base of the shaft aﬁd over the charcéal scattering smuts of soots into the air, most _
of the water scattering immediately turns to steam éscaping up the shaft (Pole
1974:35-36). Other personal uses of water were for drinking (fof which the
smelters would have taken large quantities since they were working near fire and
for most of the time in the sun), for washing and cooling the body. Where food*
was cooked on fhe site, water was needed. The problem of the sun brings in an
observation made during the survey that some smelting might have been doné-
near or under large trees for shade. Dry tree stumps neﬁr the smelting sites as'
well as the location of mounds under shade provided by large trees today support
this view. | E : v

Unless there was a serious deforestation as | in most parts of the escarpments: -

that fall outside the forest reserve, the évailability of wood for charcoal could not

be a factor in the location of iron smelting sites. The river sources would be .

suitable areas for tree growth as the evidence from the headwaters and basins of . . -

the water courses in the forest reserve show. This brings back the issue of water

f
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not for smelting but in promoting the growth of trees. Proximity to river sources,
therefore, should have had two advantages, the availability of trees for charcoal
fuel and w;ater for the .smelting processes. The presence of water one can propose
was therefore a primary factor affecting hot only the location but aiso the
localization of the smelting sites on the Gambaga Escarpment.

The data on the locétion and distribution of the sites indicated above by
emphasizing the proximity of wafer needs to be expanded further as far as‘(the
period of the year when smelting is carried out is concerned. The pattern of
short, heavy downpour of rain as it pertains in this part of Ghana coupled with
its highly seasonal nature results in most water either soaking quickly into the -
ground or else running off very rapidly. Almost all the fivers on the escarpment
are, the’refore, seasonal. One may, therefore, ask whether the smelters did their
work at the time of the year Wheh water was readily available in the streams
which is the rainy season? Before we answer this question let us examine other
features of the water resources on the escarpment.

For the periods in 1987 and 1988 when I was in Gambaga, I paid particular
attention to observing and determining how iong the water courses and rivers had
water running in their valleys. It became evident that if the rivers depended
entirely on rainfall for their water supply, there would have been no water at all
in a weeks after the rains have ceased. But the escarpment serves as a source of
springs which supply the str_eams with water well into the dry season. A few of
these rarely dry up as a result of the underground water supply that they receive.

It was, therefore, not surprising that as at the end of February, (that is after
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almost 5 months of dry harmattan weather), water was still to be foun(i in the
form of small pools in the valley of the Gambagakuliga ri_vér although the upper
course had long been dry.

It -is pertinent to note that even if the rivers and watercourses dry up
completely they tend to conserve the water in the underlying rock. This was
evident when a test 'pit dug into the dry valley of the Birimi river hit water at a
depth of 70cm and water continuously flowed into the pit. This feature of the
water sources has improved the performance of wells and water holes which are
the important sources of water for the villages on the escarpment. A study
revealed that most of the wells are dug in or near thé-. bed of a dried-up river and
the water in the bottom grzid_ually replenishes itself as it is drawn off. Local »

informants indicated that because of the seasonality and unpredictability of
rainfall, a high premium is placed on a dependable water supply when choosing a
. seftlement site in Manprugu which confirms Bate’s (1962) observation that a -
major concern for most p‘eoples of Northern Ghana is the availability of a
continuous supply of water.

~Field data indicated that the long dry season thai might last for six or more
months is the iime for festivals, and brings leisure and suitable weather for
craftwork like weaving, spinning and wood carving and dyeing in Northern
Ghana. Thisf,'was also the favourable time for iron extraction and smelting
operations (Pole 1974a). This was because there will be no rains to disturb the
activities. The blacksmiths in Northern Ghalia started preparation for smelting at

the beginning of the dry season and continued to smelt throughout it sometimes
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exclusively working smelted blooms into tools in the wet season. While the
undertaking of smelting in the dry season implied that it would not have A
conﬂicteq with agricultural activities, the ideologically expressed reason was,
however, that the smelters expose their life to danger when they smelt at a time
when thunder and lightning occur. In fact the belief in the destructive powers of
thunder and lightning is so strong and real in Mamprugu that one dare not walk
on a path during rainfall for fear of being struck and killed by lightning which is
said to follow paths when it strikes.

Furnace-building would normally have taken place at the beginning of the dry
season when the harmattan is blowing and the humidity'may be as low as 10%
(Pole 1974a:16). Such climatic conditions would have facilitated the.quick drying
of the furnace and other units whiles ensuring strong winds suitable for effective
draught especially for furnaces that relied on naturally induced draught. During
a demonstration smelt at Chiana in 1971, Pole (1974a:36), recorded that when it
was getting dark, the smelters removed the bellow pipes from the tuyere yet t.he
fire continued to burn into the night because of the high wind. With the absence
of farming activities, the heavy labour for transporting ores, firéwood, charcoal,
water, clay soil and dry millet or guinea corn stalks would also have been
available in abundance and cheaply too.

Dry stalks of millet or guinea-corn, the ethnographic and ethnohistoric data
indicates, were very important fuel material in the smelting process. At Jefisi, the
stalks of guinea-corn are used af the start of the smelt (Pole 1974:29), while the

Dimi of southwest Ethiopia lit dried grass inside the furnace inside the furnace for
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some minﬁtes before charcoal was added (Todd 1985:93). In Darfur, in Sudan the
bottom of the furnace is filled with stalks of wood and mivllet. and set on fire
.(Haaland 1985:‘56). The dry harmattan condition is the factor makihg ﬁvailablg |
these dry combustible materials. The process of setting such fire was more
; technological. It was meant prelimifxarily to warm the furnace by driving off all
residual water absorbed by the furnace walls which by expansion during firing
could cause the furnace to crack or break. Thus the wérming gave the furnace
walls good resistance againét cracking under the strain of sudden thermal shocks

generated by the furnace hearth fire.

SPATIAL DISTRIBUTION OF THE FURNACE VARIETIES

A look at Map 7 reveals that it shows the location of all the smelting sites
surveyed and/or excavated. The .information on furnaces is restricted only to
those that have been excavated and their associated slag mounds. For the
- remaining. furnaces récorded from the visﬁal observation oh the smelting sités,

their classification into type varieties cannot be made at this stage of the research |

if we are to have a true picture of the evidence in Gambaga. These structural

remains are buried below the surface of the ground but fdr a few centimeters. \of
their walls projecting above. Until they are excavated, their type v-a.ri(.aty, “real
forms, whether in the nature of a bowl base with or without apertures, or a well
preserved furnaces cannot easily be determined from the surface eyidence.

The furnace structural remains excavated (15 of them) represents just a

fraction of the over 350 estimated (most .of which are buried inside slag heaps) for
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the area for them to be used as basis for classifying the observed remains. There
are both major and minor variants of furnace styles that are yet to be revealed
by further excavation. For instance, during the survey, it was noticed that thé
wall thickness of the‘ type I and II furnace remains were the same for most of
sites, but the excavation revealed that there were marked differences in the design
that argued against their being lumped together. In the case of the type III
furnaces the thiqker walls and wider maximum and minimum internal and
_external diameter served to distinguish them from the others. Oqu two of these
were excavated. They were from the same site SM.61. Further excavation of
other remains are needed.

When the excavated evidenée of the furnaces is seen against their distribution
(Map 7), there does not seem to be any concentration of a type variety in one
given locality. They were contiguous to each other sometimes separated by a
distance of only 15-30m. Given the variety in elements and the spatialv locations,
it is reasonable fo suggest that the smelting evidence might have been the result of
very esoteric activities in a number of localised smelting sites. This suggestion has
to be corroborated by more evidence especially from dated examples. For the"
present, however, thié would be one way to explain such different furnace shapes
and designs in so small an area. The full story must await further research and

will doubtless prove much more complex.
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CHAPTER SEVEN

SUMMARY AND CONCLUSIONS

The archaeological, ethnohistorical and ethnographic. inveétigatioh at Gaﬁbaga r:
in 1987-88 has revealed the site to be one of 'the richest iron smelting sites
reported from Ghana. Not only has Gambaga yielded substantial evideﬁce of "
well-preserved furnaces and othe'r. smelting devices, but it has also provided
evidence of their  underlying technological éttf'ibutes whi;:h has made if possible to
obtain great detail about the smelting industry.

~ The data gathered on blacksmithing is significant for its new informatibn for
this surviving component of the iron industry. | Given the socio-economi¢
importance of iron products in Mamprugu, adequate institutional mechémism for
transmission of skill of iron technology as well as for maintenanée of a .regulanl.'
supply of iron products from specialists possessing the skills have become critical
‘issues. The association of the blacksmith _occupation with a caste-like identity can
be seen as such an institutional mechanism serving both needs. By introducing
their children to the occupation at a very early age, the respect and dignity of thg'
identity of the blacksmith profession is inculcéted in the youth. Such skills m
. blacksmithing, acquired through socialization within the family units, provide them‘.
with an occupational asset that the members can fall on at any time in their life.
At the same time, the stigma minimizes the interest of people of non-blacksmith
identity to take up this occupation and thus it serves to limit entry into thig ._

profession.
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Today, the blacksmiths supply mainly hoes, ploughs and axes uséd ip
cultivation, plus weapons such as Kknives, guns, arrows and spears. Since the
~ demand for fheir product is determined principally by the climatic conditions and
the requirements of the various customers but not by the traditions of the
- specialists, there is competition and a reduction in specialization. Despite this, the
position and status of the blacksmith is unlikely to alter significantly'since it is
more related to his crucial role as a supplier of toolé and other essential .itéms of
iron? a ritual specialist and a dispenser of herbal medicine than to the production
of iron. For this reason, while imports of iron tools, machinery and scrap iron
have tended to kill Ghanaian smelting, they have helped maintain and even
develop smi‘thing in industries in many towns and villages in -‘Mamprugu in
particular and Northern Ghana in general. Motor car springs, rods, and plates
are a favourite source of scrap ‘Wrought-iron obtained from the regional capitals of
Tamale and Bolgatanga.

Though the finished imported goods compete with the products of the local
blacksmith, the evidence suggests that the smiths would continue to stay in
business due to the constant need for repairs or for "intermediate" improvisations
on trucks, buses, trailers, motor cycles, carts and other vehicles. An added
advantage which was evident was the ability of the smiths to react fast to changes .
in the climate. This combined with the preferences for more versatile styles of
toois, weapons, ornaments and ritual items for rural use has guaranteed a reliable

demand level for the produce of the blacksmiths.
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Although the studles of the Afrlcan Iron Age have been concerned with the
origins of iron workmg, at this stage of my research however, no statements can
be made about routes of diffusion of the smelting technique into the Gambaga
area, nor can any contribution be made to the diffusionist/independent inventionist
' controvers& about the introduction of iron smelting to West Africa which has been
going on since the turn of the century as was discussed in Chapter One. More
concrete data in the form of further excavations and a large series .of radiocarbon
and thermoluminescence date estimations are needed for.an effective determination
of how far back the industry dates. This would forestall an& speculative ideas;
and self-fulfilling hypothesis on whether the smelting technology at Gambaga
originated from other smelting tradition in West Africa that date earlier or it is a
technology that evolved and developed within the ecos&stem in which the evidence

has been found today. |
The single radiocarbon age estimation (A.D. 1490 i 90) obtained so far is:A ‘
significant. It has given additional evidence to explain that the industry bore the
'stamp of antiquity. In Mamprugu, as in Daghon, the written histories and oral
traditions on the settlement history of the area in pre-Dagbamba times reveals an
emphasis on the agriculturalists living under priests and land owners (Brown 1975,
Davis 1984). The smelting evidence from Gambaga snggests that the Dagbamba
| did also have to contend with iron smelters and blacksmiths. It has been:
. suggested that the oral traditions of the Dagbamba whieh refer to attacks leading
to abandonment of whole settlements (Tamakloe 1939:1-3) were attempts to brmg

into subjugatlon groups which were autochthonous or had settled in Northeast
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Ghana earlier and who refused to come under "foreign" rule. An iron working
group in this area would have been the producers of the most effective means of
productions and destruction and thus would have been powerful. Such a group
would have been attacked if peaceful means of bringing‘ them under domination
had failed. This perhaps is what happened to the "Adites" who, so far, are the
only smelters and smiths whose presence and operétional activities in Northeast '
Ghana tallies with the available archaeological and ethnohistorical evidence.

The above conclusion is one way to explain the forgotten, confused and
fragmentary accounts on the iron production evidence. .The ruling body in most
parts of the Northern region of Gﬁana are the Dagbamba and the Gonja who
could only have succeeded in establishing ‘their authority after _subdl'leing all local
opposition. These groups introduced the institution of chieftaincy into Northern
Ghana. Since then, chieftaincy has provided the machinery for proper
organization and preservation of historical traditions. Most often than not, the
function of the tréditions recounted are meant to support the established political
authority for example by explaining the greatness of the ruling ciass in every
sphere while relegating that of the»minorities. .

The task of the official historian is to preserve and transmit orthodox versions
of state history (Phillipson 1985:8). In Mamprugu, there are the lungsi (royal
drummers) who play the hour-glass shaped talking drums and perform at
functions for the chiefly gates to which they are attached. Most importantly, 'the
lungsi maintain the annals of the ruling dynasty, they are the traditionists of

Mamprugu (Davis 1984:xiv). Other custodians of information are the elders and
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officials at the Nalerigﬁ palace and Traditional Cduncil. ~ The muslim ccmmunity |
also have vital information but these relate to economic and socio-religious changes
that have marked the last two centuries. After intefviewing several people in
Mamprugu, it became evident that there appears to vbeA no group that claims
autochthonous origin or ancestry from an ethnic group that ever produced and
worked iron. |

_Despite the fragmentary evidence about the antiquity and auth‘ors. of the iron
smelting evidence, the investigation has revealed an industry that displayed 5 _
remarkable degree of iron production craftmanship evident not only in the furnace
forms and designs but also in the underlying technological processes. The
descriptions of the furnaces was made possible by the’relatively large amount of
sites or remains excavated in the survey area as well as by the unique state of
presefvation of furnaces and tuyefe pipes. This is explained partially to the
robust construction, by the sﬁbsequent filling and covering by alluvial coil or slag
debris. But for the radiocarbon date estimation, and the ethnohistorical data
obtained, the evidence could well have been considered as .l.)cing only a cenfury or .
so old. The correction of this view underscores the need for researchers on
smelting sites to eﬁdeavour to record local lore about the industry 'whilé noting
the i'ariability of the authority of such ihformaticn no matter wﬁo provideé it.
Chronometric dates are invalu.able in such researches. When these are done, we
shall be avoiding some of the basic shortcomings of early archaeological reseai'ches »
on iron smelting. Due to the inadequacy of evidence on the chronology and

autﬁors and insufficient data' used to reconstruct most furnaccs form these
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smelting activities, atteinpfs to make meaningful comi)arisons among the excavated
sites have to be deferred if conclusions on the subject afe not to be highly
speculative,

From: the descriptions and photographs, it can be seen that three different
furnace type varieties were recovered from Gambaga. 'These were all made in the
form of bowls surmounted by - shafts that are erect and tapering. They hadl
" maximum interior diameters between 70-80cm for the forced draught types and '
between 90-100cm for the naturally induced type. Their bases were planted into
the laterite clay soil and the shafts between 1-4m for the differeni types would
have stood free. They had no buttresses, nor creepers or steps. The absence of
these features, whicﬁ have been reported on ethnographic examples in West
Africa, from the excavations might be due to the use of notched poles or erected
platforms for access to the mouth to charge the furnaces especially Whére the
height of the shaft mouth above the ground (type II and III) suggests that without
such a facility the charging would have been awkward. From Bassare in Togo
and Akpafu in northern Volta Region the use of notched poles and platformé
respectively have been recorded (Pole 1985:158-163 also see Fig.21a, b, c).

The Gambaga furnaées were connected to one side of the bottom by a tunnel
or pit (approximately 2 metres or so long, 1 metre wide and 40-8ocm deep) to
- 'catch the molten slag drawn out at specific intervals through their streamlinéd
lower. interior walls that open into a slag hole.  This slag tapping facilities

recovered in Gambaga furnaces fits them into the normal design noted for some

West African furnaces (Sutton 1985:173; Pole 1985:142-163).
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Within the overall similarity, many differences in detail have been described as.
can be seen by comparing the drawings and photographs of the furnaces and
tuyeres. These variations in smelting devices are matched by two broad ore types:
a nodular heamatite ore and a lamellar ferruginuous ore with iron content of 56%
and 48% respectively. The lower grade Qré was used in the largest and tallest of
the varieties noted. Thus the stylistic variations in furnaces built may be
explained with reference to a technological consideration of the ore used. The '.
variations in tuyere and draught mechanism depicted one variety in which air was
procured through effective blast introduced into the hearth from bellows (possibly
bag bellows) through massive tuyeres with massive Bores throﬁgh air inlets that
were inclined to the vertical as in the type I and II furnaces (Chapter Four). The
~ air inlet is located opposite the hole through which the slag is tapped. The air
hole is at the front and the Slag hole at the back of the- furnace. The other

variety of air supply was naturally induced through multiple long thin walled -

tuyeres with access to the entire circumference of the furnace necessary for .

stoking the fire and replacing the tuyeres in the air holes radiating around the |
lower base of the furnace as is the case in Akpafu and Bassare (Pole 1985).

The. data available currently thus suggests vnot only the existence of three
different furnace varieties in the same area in Gambaga but also distinct
téchnological traditions. The whole issue of the relationship between the
productivity or technological accomplishments of the different furnace forms is 5 :
more delicately bala_nced question since it would require detail on the bloom size

and its quality. The height and size of a shaft may not be the most distinctive
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feature of a furnace from the technical angle (Suttori 1985). The location of
different furnace forms using different techniques and ores is one of the mosi
impressive aspects of Gambaga iron smelting site. The full stoi'y must await
further research -but for now we could well imagine the Gambaga site as wheie
experimentation took place, and where then - if enough research is app_lied and
‘followed up with dates . 'we may discern the evolution of one style to the other.
If, however, the answer is in the products demanded of the industry - that is the
propérties df the smelted metal, as Qvel‘l as the artifacts manufactured from it -
ther'e‘ is an exicting but very difﬁcnilt field of technologicill and economic history to
be explored. For SUggestionSAand control, such an investigation would require new
experiments and a recourse to ethnography. And if it be objected that the latter
cannot offer the wealth of primary information that it could a hundred years ago,
we are nevertheless in a stronger position to probe it more perceptively for
purposes of technology and history.

‘From the investigation, the concentration of the sites in a few localities near to
or right on. the banks. of river sources has been made evident. Factors ihat
determined the site location are the availability of ore, fuel and suitable clay
_ materials. Water was vital in the manufacture of the furnace, tuyeres and in
smelti‘nig process itself. It is, therefore, likely that the conéentratéd _localization of
the sites is optimal in relation to the maintenance of an easy access to water and
continued supply of wood for charcoal fuel which grow in large amounts in the

watersheds and near the banks of most watercourses on the Gambaga Escarpment.
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The results fl;om the research has provided evidenée that the presence of
. tuyeres does not necessafily indicate thé use of bellows. Tuyeres were found in
the investigatioh but the study of the bore diameter and the length .of the tuyeres.
was corroborated by ethnographic examples to s_uggest the use of forced' draught
furnaces as well as naturally induced furnaces. In Northern Ghana, pot bellows
are the common types used for smelting according to the ethnographic and
ethnohistorical accounts. - But there is the need for researchers on iron technology
to note that diversity in bellow types is a basic feature of the industry as was
made.evident by the data on the blacksmithing profession in Mamprugu (Chapter
Five). For the Ggmbaga industry, the bag or skin bellows is suggested to have
been used for thé procurement of draught from bellows. This should explain the -
absence of bellow pots from the smelting sites investigated. The absence of direct
evidence on the use of leather bellows, calabashes, gourds aﬁd other organic
sub’sianCes from the excavatiqn should not be interpreted to meah they were not
used. The survival of these mé}terialé is minim;ll because West‘ African soils
Ipoorly preserve organic matter and it is possible for further research Ato' yield
more conclusive data on these aspects of the iron smelting tradition. This would
provide archaeological evidence to compare with the ethnographic dafa.

The results of the tuyere analysis, adopted from recent call for the observation
of tuyere form and function (Schmidt and Avery 1985), have indicated the full
scale use of the technique of pre-heating at the Gambaga smelting sites. This is
the second reported evidence of the use of the technique in Ghana. The other

comes from the Dapaa site at Begho in the Brong Ahafo region. It has been
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dated to 1400-1700 A.D. (Goucher 1981:183). These, therefore, silggest that the
use of the technique may have a wider distribution which should be revealed by
future investigations.

The téchnique has been described as being designed to compénsate for fuel
shortages (Goucher 1981:109; Schmidt 1985). _It could also have been to
compensate for the lower iron content of most iron ores in tropical Africa while
promoting the production of superior irons and steels. The development of this
technique may therefore be due to a multiplicity of factors although shortage of
fuel as Schmidt notes is doubtless an important factor. The selectivity of tree
species for charcoal fuel by smelters and blacksmiths discussed above supports this
view. It | came out during the investigation that blacksmiths sometimes have to

pay for such trees as Burkea africana and Prosopis africanus growing on other

peoples land. These are then cut and used for making charcdal for smithing.
The process of smelting itself depended heavily on labour, not only in obtaining
and preparing the ore but also in the bellow’s work especially where it is
maintained throughout the smelt (Pole 1982). Against }this, hvowever,‘ the
“preheating device probably economises on charcoal and a possible roasting of the
ore by the Gambaga smelters may have assisted its more complete reduction and‘
thus increased the quantity and quality of iron producéd. In this case we may
discern at the Gambaga 'site.s methods designed to achieve maximum efficiency
from the local natural and manpower resourceé. |

The investigation has provided evidence to answer some questions that are

raised by ethnographic experiments and demonstration iron smelts that need to be
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supported historically by archaeological' projections. One impo'rtant. aspect that
' :wou:ld be elaborated on here relates to the whole idea of successes and failures of
smelting proceses. As many as three of the thirteen smelts reported by Pole -
(1974):8) ended in failure. At Zanlerigu, in the Upper East Region of .Ghana, ‘one
smelt ended prematurely in blockage after few hours of smelting (Pole ié74a:'38).
From the Gisgara area near Butare, Rwanda, no iron was produced at the end of .
-7 days of preparation, constrﬁction and smelting (van Noten 1985:117). There is
the tendency to associate failures of demonstration smelts to the idea that those
sﬁrviving smelters recreating the process could not remember certain aspects.
This is reasonable but where it is postulated too far it might conceal what may". be
a basic feature of African iron smelting technblogy - failures. Apart from the'
-evidence of the premature blockage recorded from the interior excavation of F9
(Chapter Four), the surfaée survey had earlier on revealed seventeen cases 'of
furnace structural remains in the foxjm of slag lumps projecting above the.'land
surface as noted in Chapter Three. The furnace wall surrounding these slag
evidence have been eroded. Their tapering and smooth nature is evident of their
attachment to the interior walls of thé furnace bowl and shaft. |

On the basis of the above evidence, the slag lump occupying the base of ‘the.
Achimota furnace remains discussed in Chapter Two which Shaw (1969:48),
rightly suggested had never been removed, might be another archaeoiogical
example of a smelt that ended in blockage. Since smelting evidehce from
Gambagé is archaeological the cause cannot be determined directly. As noted in

Chapter Four, the cause may be technical (due to unsatisfactory level of iron ore .
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and charcoal charge, trial with new iron ore, impropér alignment"()f tuyéres, and
exéess heat loss) and/or supernatural. The latter factor needs not be left. out since
smelters and blacksmiths would not always attribute failures to physical factors.
To them the activities, processes and techniques associated with smelting- are not
always functioha_l or technical, they can be ritual. This serves to explain the
complexity and seriousness attached to taboos and rituals associated with irof:
metallurgical technology. Ritual practices are a part of the African iron industry
which does not make any of the components (smelting or blacksmithing) a matter-
of-fact occupation. Traditional religion, herbal medicine and tribai ways of lifé
are, therefore, firmly anchored in iron techhology.

From the investigations, several suggestions have been made which are relevanf
in the reconstruction of Ghana’s technological past and in future Iron Age studies.
A few more need to be added. It is suggested that investigation of iron smelting
sites should embrace a thorough visual observation of the industry in a wide
geographical area. This would provide visually observed information on the

.
variability in the data Which would determine the nature of evidence to be
expected from the excavation. In the actual recovery of data, complete excavation
of entire slag mounds is proposed instead of the use of trenchés cut acro§s the
heaps. This would enable one to document in detail the composition of the debris
as well as the furnace structures buried within. A detailed study of both the"
interior and exterior of furnace remains needs to be conducted. For the benefit of’i

supplying a firm basis for comparison and for making meaningful general

statements about relationships between.furnaces and smelting processes of different.
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iron working communities, there is the need for archaeologists working on the
industry in Ghana to emphasis¢ as much as possible on the whole process and not
concentrate on the morphology of the clay built furnaces (or "'Qvens_", kilns") and
on their visible external morphology. Whén chemical analysis of the ore, slag,

charcoal, tuyere furnace wall material and other material features of the industry

are combined with archaeological, ethnographic, and ethnohistorical data, it is B

thought that we shall be making a great contribution to our understanding of the
functioning and underlying technology and the organizational institutions that
supported the Ghanaian iron industry. |

Interpretation of iron working data recovered through excavati(;n of surviving
sites can be complex and misuhderstandings of the remains can easily affect the

conclusions. It is in this light that the need to describe iron smelting techniques

as still known by old smelters and/or blacksmiths is very paramount. Like the -

sites, the individuals with this knowledge will not be there forevei', thus, the time
should be now or never. The more ethnographic experimc;,nts and demonstration
srﬁelts we could have, the more we would be able to recognize diffefent techniques
and eventually to understand iron smelting furnaces as they .come t(‘)' us during
archaeological excavations.

Gambaga is already one of the relatively favoured areas in Northern Ghana in
terms of the amount of attention it has received over the years. It has been
subjected to both intensive historical and anthropological study (Davis 1984;
Brown 1975), and now archaeological inquiry as well. As always seems the case -

in scientific investigation, however, the more answers that are sought, the more
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questions that arise so that further woi'k at Gambaga aild in the surrounding area
is required to establish a .better picture of the variability of smelting devices and
techniques that ére available. There miiy be both major and minor variants of
furnace styles yet to be rev_eal_ed by further excavation. An even broader survey
is required in- the entire Escarpment area ii‘ more details of the wider _
geographical location and distribuiion of the industry is to be obtainéd.

The antiquity of the smelting evidence and circumstances surrounding its
abandbnment haveb.raised important unestioris concerning the geological, séttlement
and vegetational iiistory of the" area and the origins and authors of the smelting |
evidence in Gambaga. Most of the these issues have been discussed in the body
of the thesis but they still require furtherl investigation 'an.d perhaps the. présence
of specialists lil_<e geologisfs, soil scientists, geographers, metallurgists, and cheniistS :
for adequate -identification and study. |

The problem of iron working .(Smelting and blacksmithing) in the Gaii1baga
area is a large subject which cannot be exhausted at the present state ’of research.
Over such an enormous area and also because of absence of a more complete.
inventory of all production sites in the Mamprugu region of Northeast Ghana, it is
difficult to draw wider conclusions. The conclusions so far made are, ihereforé,
more suggestive than definitive and they reflect the pioneering or‘ exploratory
nature of this research in ‘this part of Ghana.- Nevertheiess, the matérialé obtained
during the archziei)logical, ethnohisti)rical‘ and e't‘h'nograp.hic investigation show tlie
importance of the problem an_d show that the people who settled.on the Gambaga

escarpment ‘did not only acquire intimate knowledge about its agricultural
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potential “but also its abiiity to supply ali the natural requirements for Ithef
production of iron for development. It is, therefore, ﬁoped that the data
presented shoﬁld fill perceived gaps in our understanding and knowledge of iron
technology while depicting the great potential still existin‘g for largé scale (ir(;n)
industrializatibn based on the resource of the local enviro'mn:‘ent.v This should
‘admonish us today and depict fhe need for a cultural and technological

reawakening in Ghana.
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~ PHYSIOGRAPHIC REGIONS OF GHANA
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VEGETATION TYPES OF GHANA
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SMELTING FURNACES FROM UPPER REGION GHANA (After Pole I975l):

GOMPERI g
g

1

A

‘..

ZANLERIGU

t [}
Furnace shaft V/ Tuyere . Natural soil
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DRAWINGS OF IRON SMELTING FURNACES IN W. AFRICA
ﬂ Y sugnugmn,

07 o 7 7
o i

Lolobi furnace, Togo (Hupteld 1899)

AR

N Bassari fu,rno"c;g,' Togo
(Redrawn from Hupfeld 1899)

Togo furnace,used by . .
the Banyeri (Huptfeld 1899) | (Scale 1:50 oppro;.)

Fig. 21
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DRAWINGS OF [RON SMELTING FURNACES IN WEST AFRICA

9
Dedougou furnace, Burking

Faso(redrawn from Forbes
1938)234) :

llllllllll

%
%

Akpatu furnace,Ghana(redrawn
- trom Rattary 1916)24s5.

Dalaba turnace,deseribed
by Doelter [965 as bell shaped

(Pole 1925 redrawn from Appia
1965)340.

Fig. R2

_Koni turnace

Cote D! Jvoire {Pole
' 1985 redrawn.dfter
- Gardi(1969) 34-5)

Lo

Tournl Mali{Pole
1985, fedrawn after

Gardi(l969 and

Meniaud plxxxit) .

Sierra Leone -fu»rnace,(Kense I983i20)
drawn from Dixey 1920)

Babels fufnace,Gu'in'ca described by
Campbell (l920), as bottie-like (Pole
I985 redrawn from Campbell 1920.

(Scale.l: 50 app.rox.) )
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ot

Ola-igbi turnace, Nigeria
{Pole 1985:161,redrawn from Bellamy 1904) 109)

Motokom turnace, ,’777%

Cameroun {Kense 1983:200,

drawn from Hinderling 1955) :@

Esu furnoce, Camerouh
(Pole 1985:161,redrawn from
Jeftreys 1948) tig.)

| X 7
D. % | % E.
&

. Biron furnace,Nigerio
(Pole 19857162, redrawn from

.Tambo [976) Atema turnace,Comeroun

' : (Pole 1985162, redrawn trom
W%% Williams(1969) 1ig.7. and 1974
tig. 3lcd
F, %

Bikom furnace,Cameroun

(Pole 1985.162,redrawn from
Jeffreys(1952) tig.})

‘Pig. 23: DRAWINGS OF IRON SMELTING FURNACES IN W. AFRICA
(Scale |:50approx.)
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“MOKING PIPIS FROM THE INVESTIGATION

F\G 25
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Table 33 Composition of Gambéga smelting debris in percentage of
total volume of slag

1. Slag and debirs of charcoal, ash pottery, organic
material from vegetation growing on the heap, discarded
ore pieces, miscellenia cee oo 86%
2. Pieces of tuyeres ... cee N\~ 10%
3. Furnace wall fragments cee eee : 4%
100%
- —— 1
Table 4: Summary of details on Iron ore mining sites discovered
Site Loca- No. of mine Diametre Area covered
No. tion pits counted Range of Depth by mine’
pits '
mine pits
oM.1 Zone B 32 3m - 10m 10cm — 40cm 16,200m?
OM.2 Zone E 60 3m - 8m 20cm - 100cm  _45,000m*

. * There are 10 mine pits that had diameters ranging between 8-12m.

These pits were among the most shallow, measuring not more than

50cm deep.
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*x Entire mound excavated

Table 5: Summary of the details of the excavated slag mounds
» Dimensions Furnaces counted
Site . S Excavation from
No. Zone Height Length Width units and Surface Excava-
| area éovered Survey ";ion
14% A 55cm 9m  9m 8m x 8m [64m=*] - 3
15« A 90cm 6m 5.5m 6m x S5m [30m*] - .-'2 o
16** A 60cm 4m 2.5m 4m x 2.5m [10m=]' .1 i—:
27exs B 70cm 22n 4.7m 5.8m x 2m [11.6m3]) :
2.5m x 2m [5m?] ; ? a
44xxx c 60cm 15m 4.5m 15m x 4.5m [67.5m2])
15m x 4.5m [15m2] ; - X
47%rx D 100cm 22m ‘'16.5m 6.63m x 1lm [6.63m?] - -
58%** D 45cm 2.5m 2.1m 3m x 1lm [3m2] 1 -
5%+ D 38cm 3m  2.6m 4m x lm [4m?] . —
. Total area excavated

= 216.7m?

*** Trenches cut through the slag mound.
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Table 6 Qmaclzed Dats of Furnaces Eacavated

BLORR M I B R HOPIL PIZ RR R I P B

—_—

Furnace type variety_ nnnnuonnionun-n 1o owoumo
Height of atructure above land surface before excavation - - - - - - 183 5 4 5 #1555 D
'Height of structure from inside floor after excavation ¥ RN Ve 2171 TN 2 8 13K

Height of structure fm. furnace bottom after excavation 0 0% N2 WTNEB B W8 T 1B KB

[
—
(==
=]

Bstinated full height froa botton - - M- - - 120 170 10 2.5- 3.5

Hinisum wall thicksess measured from excavated wall fragments 6 6 5 8 6 6 4 8 & 6 7 ) 8 7

Wall thickness on broken beight . 8 § & 8388888 8 8 8 9 134
Ixternal diameter on broken height along longest axis . 68 T2 .68 86 64 64 4 BB 60 75 0 80 66 _ 18 114,
_,Hixilul intcmfl dialeter , o %% 152 50 43 48 24 3852 60 5 6o 48‘ 104 %
baxiaun external dlaseter BB BB O GEOKER D6 & 8 o
Hininum internal diameter 6 3y DU VB Y K 45 86 Gf (K]
Rvidencecof type hole intact on furmace remain Y A T A T S Y A AN A
Slag duct intaet on remain (50 - - -7 - - -1 VA Y /
Faber of tayere holes counted o furnace - - 1 - - =-1-- -1 1 1 nuw
Heighf of air inlet . - -3 - - -8 - - - %15 B 6 46.
Width of alr fnlet B R S LB (I LS
Height of air inlet from furnace base - - % - - -8 - - - 5% N K x B
Height of slag duct 0 4 18 - - -6 - - - 5 22 K & 8.
Ridth of slag durt ' BB K - - -RB- - -0 R B 4L

+ A1l acasurements given in centinetres (except where indicated othermise’

/ Bvidence present.
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Teble T: Chemical -Analysis (Weight lﬁerc-en‘:',dje)_ Ores, Slq.gs

(BX (BX o SLAk SLAG
from OM.2 Site From SH.27 Site Pemm B85 From M7 Site  from F45 (SM.6D)
inzone 'B°  in zome B in zone D" in zome B’ Site {n 2002 Y
S0z (Silica) 18.42 19.91 .48 1.4 7.5
Alo0a (Aluaina) ' '14.69 17.99 18.71 1418 16.46
Texla (Rervic Onide) 57.09 TR 8.3 40.15 4.3
Cal (Line) 0.52 03 1.03 5.81 113
P2Pa (Phosperic Anhydfide) 0.1 0.12 oo 0.18 0.4
1i02 (Titanimm Oxide) 0.5 0.8 - 0.60 0.5 0.66
ko0 (Hanganous Oride) Trace Trace 0’. 15 | 0.5 0.3
ﬁgO {Yagnesia) Trace Trace Trace 0.9 0.%
§ (Sulphur) Trace Trace Trace Teace Trace
oz 105°- 110 e m .39 o2 061
lnse on ignition (probably)
organic matter) at 10000 8.4 6.49 1.9 - -
Totals .U 93.85 92.51 9972 91.34
Specific Gravity (5.6.) 3.0 3.0 3.8 3.0 3.0
Refractory fndez (R.1.) 0.76 . 0.89 0.82. 0.33 0.5‘4
Ca0/5i02 - - - 0.15 0,04

Total excludes HzO and Ignition loss.
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N\

Charcoal

From SM.16 From SM.44

(F9) site Site
Ca0 (Lime) 1.68 2.64
K20 (Alkali) 0.36 0.84
TiOz (Titanium Oxide) 0.20 0.37
P2Os (Phosphoric anhydride) 0.13 0.15
NazO (Sodium Oxide) 0.08 0.13
Si0Oz (Silica) 0.010 0.025

Total Ash at 800°C — 1.42 wt %.
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some major iron items produced by the blackmsiths of

Mamprugu for the various sectors of the

gsociety and periods of

highest demand

Secter Principal Peak.Purchasing
Items Season
Agriculture Hoes, axes, bullock
ploughs} sickle, kinves Hid—AprilQOctober
2. Hunting Traps, guns, spears, arrow-
heads, knives, axes ) October—ﬁid—April
3. . Carving Axes, short cutluasses,
knives, sharp semi-circle
metal scrapers Ocﬁober—mid—hpril
4. construction Door'locks, hinges, keys, ,
sickle October-mid-April
5. Meat Trade Variety of double—edged During festive .
knives, skewers occasions
6. Intermediate improvi- Spare parts fq; tractors,
sation and mechanic motor cycles, bicycles,
‘repair buses, cars, carts, and
tools, like chisels, screw
drivers and hammers All yeaf round
7; Personal Items.for_ Rings, bangles, bracelets,

adornment and ritual

anklets all iron and iron

shod walking sticks.

All year round -
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illet and corn

m

with

Surface of slag mound cultivated

Plate 1

: walls

ins

Plate 2

In-situ structural furnace rema
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A ad

Plate 4: SM. 15 showing the cleared surface of the mound and the unit to
be excavateéd.



Plate 5:

Plate 6; SM.1 Furnaces (F1, F2, FB,) recovered from the excavation
of the slag mound.
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Plate 8:
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Furnaces (F10, F11, F12) sho
any apertures surviving.
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Fo: Tyﬁ;_l Furnace variety.

wing remains as bowl bases without



Type II furnace variety

: FA3

Plate 9

ilety

Type III furnace var

K45

Plate 10



Plate 11:

Fi5:

Furnace interior excavation

3y

!

Plate 12:

Tuyere varieties
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Plate 13: Slag samples

7

Plate 14: Iron bloom being kept by aged blacksmith.
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Plate 15: Iron cbjects obtained from the investigation

Plate 16: Inter;\riewing' aged blacksmiths in a smithing workshop (Type
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Stone Anvils

Plate 17

Type 'B' blacksmith workshop

Plate 18



12! blacksmithng deviées and:techniques

Plate 20: Type



Plate 22:

178

Blacksmith's son making a new tuyere in the

workshop
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Plate 24: A variety of iron items produced by local blacksmiths
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Different clay vessels in Nalerigu brought from Garu in the

.Plate 25: ,
Upper East region of Ghana.

Plate 26: Lithics recovered from the investigation
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APPENDIX I

BRIEF HISTORY OF GBALLA
Gballa'ié‘ an abandoned village site located gbme five kilémetrgs‘north_
east of Gambaga. Apart from Nalerigu in& Gambaga, Gballa was the'onLy
settlement site ﬁhat' was plotted in : the surveyed area. It lies totally
within the Forest reserve t§ the south of'thé:Gambaga escarpment (Bee"ﬂaplj)
. and had lot; of iron smelting debris. Most of these havé been disturbed by
farming activitiés. ' 1 | . : =
fhe oral traditions gave the proper name of the settelement. as-ggggé
which is the Mampruli word for wire traps. But this h&s been corrupte@ to
Gballa. The people of Gballa are Mampru;i‘ whose ancestty is traced to one
'uahép; Dramani who according to records at the Mamprusi Traditonal Council’in
Nalerigu ;uled from 1831 - 1839 (see Appendix II No.18). ‘Dramani was the
son of Na Salifu I (1754-1831). The tra&itions indicated that during the
long reign of Na Salifu, hg sent most of his sons to ovefsée the affairs of
villages and communities under Mamprusi sphere of influencé. Dﬁamani was
sent to Tanga in the Upper ERast region‘to rule over the predoﬁinantly Frafra
settlement. He stayed in Tanga fo: several years after which he enskinhéd a
Frafra elder as the heédvin the area and moved to settle at a place nearer to
Nalerigu. This decision was taken because his father Na Salifu I was old and
infirm and his death was imminent., Since every soﬁ of a péramount chief in
Mamprugu had the equal chance to rule on the déath of his father, there wére
competitions aﬁd struggles for the throne which made proximity to Nalérigu
advantageous to Dramani. After sebéral days of long and ardous walking, he
settled with-his family on the site ‘of Gballa ?hera heA specialized.in‘

trapping animals for sale in the major markets qaing wire traps. The other
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econémic activity of the people was'farming;

With tﬁe death of Na salifu I, Drgmani succeeded to the paramouncy of
Mamprugu after contesting and fighting with one brother who was stationed at
Nakpanduri. He was given the skin name of Dramani Mﬁhami (Kuligabaa). The
settlement, the oral traditions maintained, was not abandoned with the
departure of Dramani to Nalerigu. His many soné ;nd their wives continued to
stay in Gb;lla. But some Kusasis who had joined the séttlement during the
time of Dramani left for their home country in the Upper East reéion of
Ghana. Their departure was attributed to the result of tbe.conatant state of
fear of attack under which the people of Gballa lived after the death of
Dramani in the 1840s. This factor also led to the migration of most of his
;ons and grandsons as well as their families to the bigger settlements like:
Gambaga, Za'ari and Nalerigu. Dissensions among the sons was also mentioned
as another factor. This exodus led to a drastic reduction of the population
of Gballa _which' at its peak was said to have had about twenty large
compounds. The population estimate as at the time of the establishment of
Gambaga Forest Reserve in 1948 has been given as 34. The Lnformants noted
that although the population was small there were several farms in the area
.owned by other former Gballa settlers now li;ing in ogher towns and villages.
This might explain ﬁhy the colonial administratorq found it expedient to
allow the demarcation of the Gballa site from the area put under forest.
reserve as is shown in Map 3.

The settlement was finally abandoned in the early 1970's by the last

surviving family of Sando "Gballa" Tampurie now aged over 90 years. He left

(1) Data obtained from File No.214 sub-File No.5, Forestry Department
headquarters, Accra.
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the site due to his failing health which necessitated that he should be near
other members of the Gballa people for assistance and attention. Today,
most farms on the site of Gballa belong to people who are descendants of Na
Dramani Mahami.. Thus, although the site has been abandoned, there is a
continuity in the economic activity carried on in the area.

The people of Gballa did not work iron. Their ancestors found the slag
-mounds and furnace remains én their arrival. The informants were aware of
what the slag represénted but they had no idea about thg authors. On the
other hand, ploughing and cultivation on the mounds has been carried out for
generations. For this re;son, the farmers in this area were able to point to
slag‘mounds that have been reduced to the same level as the surrounding land
or mixed with the surface soil that it is hardly conspicuous on the surface.
During the excavation of SM.1l, these people visited the site and were amézed
by the recovery of furnace structures preserve& in the slag mound on which
maize and gﬁinea corn had been cultivated continuously for several decades.
The significance' of the history of settlement of Gballa in the determination
of the chronology of the smelting activity in the Gambaga area has been

discussed in Chapter Six.
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APPENDIX IIX

KING LIST — NAYIRIS (PARAMOUNT CHIEFS)

OF THE MAMPRUSI STATE

Order of
Succes-— Name Other Names Claim Date
gion
1 Na Gbewa - Son of Tohaijie -
2 " Tosu;u - " v AGbewa -
3 " Banmaligu Zirli " ” " -
4 " Gbigema Zobzia " " Banmaligu -
5 " Kumasure Zomsaa " " Gbigema -
6 " Mahami Moari )y’ " Zomsaa -
v7 " Tampuri - " " Gbigema -
8 " ‘Sigri Kapanga " " " -
9 " Woantoali - " " sigri -
10 " Atabia - " " Woantoali -
11 " Jaringa Yamusah " " Atabia‘ -
12 " Kuruéu - " * Jaringa -
13 " Apisi Suleimana " " Atabia -
14 " Haruna Bongu " " Kurugu -
15 "  Issaka Zia " " Haruna -
16 " Mahami Dambongu m v Apisi 1735-1754
17 " Salifu I - " " Mahami 1754-1831
18 " Dramani Kuligabaa " " " 1831-1839
19 " Dawura Nyongu " " Salifu 1839-1850
" Azabu Pa‘'ari v " ". 1850-1864

20
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(Appendix II (contd.)

Order of

S?cces— Name Other Names Claim - Date

sion

21. " Yamus " Bariga I . 1864-1901
22 " Suleimani sigri . " " BAzabu 1901-1905
23 Na Zinya A Zore Son of Salifu 1905-1909
24 " Mahami I Wubiga " " Nyongu 1909—1916
25 " Mahami II Wafu " "  Yamusa 1916-1937
26 e Badimsugﬁru Zulim " " Azabu 1937-1942
- 27 " Ssalifu II Salima % o zinfa 1943—4‘months
28 " Abudulai I Soro P " Suleimana 194?—1947
29 " Abudulai II Sheriga " * Mahami II 1948-1966
30 " Adam I Bongu " " Badimsuguru 1966-1985
31 "  Sulemana saa " % galifu II  1985-1986
32 ; Mahamadu Gamni " " Abudulai I 1986- -
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APPENDIX IITI

LIST OF INFORMANTS FROM MAMPRUGU*

Educa-

Town Occupatiion )
Name Age or or tional
Village Status Background
Awudu Adam . 60 Gambaga Blacksmithing Nil
Zuberu 70 " " "
Issah Adam 45 " " "
. Adam Maijeda 65 " " "
Mahama Baba 74 " " w
- Salifu Adam 55 " " "
-Bugri Achiri 40 Nalerigu " "
Megida Nantoma 46 " " "
Huudu Amadu 42 Langbensi " "
Issifu Alidu 70 % " "
Saamu Abayi 55 " " "
Alhassan Musah 65 Walewale " "
Abu Mahama 60 " " "
Isgahaku Mumuni 69 " " "
Mama Samuni 69 " " n
Sulemana Awudu 60 " u n
Jebon Bawa 41 " " Primary
EKwame Sampson 30 " " "
Alhassan Baba 50 Nakpanduri " Nil
Awumbila Ziafro 65 " " "
Iddrisu Mahamadu 26 " " "
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Town Occupatiion BEduca-
Name Age or or tional
Village Status Background
Adam Musah 61 Sakogu " "
Ali Ibrahim 70 Bowku " "
Alhaji Yakubu 80 Nagbo ‘Muslim leader "
E.K. Nantomah 49 Walewale Public servant G.C.E. O.L.
Bukari Grunshie 84 Gambaga Retired Grade II Cert 'A’
Court nagistrat; Teécher.
.Alhaji Ali 63 " Muslim leader Nil
VMba Adam 58 " Farming/Hunting "
Mumuni Nasamu 70 Gambaga Farming/Dyeing "
Enusa Yahaya 44 N Fafming "
Issah Hazédu 65 N " "
Gariba Amadu 56-4 . Leather Tanning b
Mahammed Bawumia 40 w Farming/Hunting "
Baba Tanko 70 " Farming Elementary
Alhaji Abdulai 75 " _Muslim leader ﬁil
Hamzah Mohammed 48 " Leaﬁher tanning "
Issah Abubakafi 42 "
Yompap Nanone 45 " " "
David Hamidu 39 " Teaching G.C.E. O'L
Sando Tampurie 80 " Herbalist Nil
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(Appendix III (contd.)

, Town Occupatiion Educa-
Name Age or or tional
Village Status Background
Adam Mahama ‘ 68 . ' " Farming "
Musah Bawumia 62 " Acting priest-

chief of Gambaga "

Musah Yamba 31 " Teaching ’ G.C.E. 'O'L.
Abdulai Somo 72 " farming/Hunting Nil
‘Sando Mahami 68 " Farming/Hunting "
Alhassan Iddrisu 60 v w "
Anaba Abdulai 52. " : Forestry Guard "

E.A. Azumah | 49 Nalerigu Teaching G.C.E. 'O'L
R.N. Salifu 36 n " | "
E.Y.A. Gumah 51 ' Registrar Mamprusi

Traditional Council "
Sule Yakubu s " Teaching/Drummer

Nayiri Palace "

Isahaku Asani 52 Nalerigu | Teaching Cert.'A
. Wunni Saamni ' 66 " Weaving "
Tampurie Isifu 68 " Elder, Nayiri
Palace : . "
Mahami Tampurie 64 " A Retired Civil
Servant G.C.E. O'L
J.S. Nantomah 54 " ' Secretary, Mamprusi

Traditional Council R.S.A. II
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' (Appendix III (contd.)

Town Occupatiion Educa-
Name Age or or : tional
Village Status : Background
Adama Chuu - 80 " Weavinjl ' Nil
Akado Mahama 55 " " "
Hatte Tanga 57 " Farming/WeaQing "
Adam Sambani- 60 Nanori Farming "
Zara Damprugu 63 Kasape " ' "
Isahaku Domogu 60 " " "
Note: Interviews were conducted between July - August 1987 and

particularly from Pebruary - December 1988.
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RPPENDIX IV

LIST OF BLACKSMITHS INTERVIEWED IN PLACES IN
THE UPPER REGIONS OF GHANA

Town Occupatiion Educa--
Name Age or or tional
Village Status Background
Lari Kuduku 55 Garu Blacksmithing/Farming Nil
Jaafa Asana 68 " " "
Nasawu Wubri 90+ " . " n
Ali Wubri 34 Tw A Elementary
'BajunAe Awuo 85+ Chiana Blacksmithing Nil
‘Achurugu Kandima ' 48 " Blacksmithing/Farming n
Awande Awuo 40 " " "
Tifa Mahama 60 Lawra " "
Mbruma Juma 5% Jefisi " "
Mandoo Subre 60 " " "

* Interviews were conducted in November and December 1988.
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2) To determine the variety and nature of cultural materials

compo'sej the slag mound.

(3) ' To obtain charcoal samples for dating.
@) To determine whether any furnaces would be found buried in the slag
mounds eépecially where the surfaces had been disturbed

extensively. This goal was based on the assumption that furnaces whether
preserved or destroyed existed where there were slaé accumulation that can
be determined to have resulted from iron smélting activity. The investigation
was aimed at verifying the presence of furnaces in the slag heaps.
(5) Linked to this was the desire to determine the number of furnaces

in the mounds and to relate the number to the sizes of the mounds.

Methodology

The surface of the mounds to be excavated were thoroughly examined for any
evidence of surface materials like pottery, smoking pipes, bangles, rings and tools of
iron or any other artifacts. Thé vegetation growing on the surface of the mounds
and in the immediate surroundings were cleared with the aid of cutlasses or pulled
out where they were likely to disturb the mound. This surface clearing was done in
a careful mannerl to avoid any serious disturbance of any suspected features on the
mound. All large slag pieces that were likely to obstruct the excavation process,
furnace wall pieces and fragments of tuyeres were collected and gathered separately.
In the case of furnace and tuyere ffagments, the excavated remains were also

examined closely for their forms and features like rims in addition to measuring their
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