ELTING 1§ GHANA

By: Leonsrd M. Pole
Assistant Keeper, Ghana Mational Museum

THE

INTRODUCTION

There is an increasing amount of archaeological evidence
coming to light each year to demonstrate that iron-smelting was
formerly praclised by blacksmiths in most parts of that area of
West Africa now known es Ghana. Yet today there are no com-
munities supporting blacksmiths in the execution of this crafi.
The complete demise of iron-emelting in this country has been
due primarily o the introduction of ready-made iron objects and
bars of lron by Europesans at the coast. There is evidence that the
local smelting of iron became unnecessary for this reason in the
Cape Coast~Elmina area as early as the sevenisenth century.
The technique appears fo have existed uniil the lale eighlsenth
century in the Accra Region, and in paris of Western, Ashanti
and Brong-Ahafo HRegions until the mid-ninsteenth century. In
what is now Voita Region iron-smelting ceased soon after the
arrival of the Germans In the area in the 1880's. Fleldwork re-
cently carried oul by members of staff of the National Museum
has revealed that the work continued as a regular featurs of the
economic life of the people of Upper Ragion untll weall into the
twentieth century; indesd at Jefigl, one of the villages visited In
1971, the blacksmiths there indicated that they were smelling lron
in the early 1950s.

Up 1o now, litle has been writien about iron-smelting in
Ghana. Rattray noted......... ‘the Ashantl do not now work iron
ore, nor are there obvious traces of their ever having done so.
{Ashanti, page 325). Neverthelegs, he reporied sisewhere in the
same book that iron-smelting tuyeres had been found in the re-
gion of Obuasi, supposedly used by communities living in the
area before the existence of the Ashanil nation; unfortunately
these finds, In common with most isolated iron-smaeiting sites,
cannot be dated. Rattray also described in 1916 the remains of
an iron-smelting furnace at Akpafu Todzle in Yolta Region. Al-
though ha does not indicate it in his article, furnaces such as he
mentioned had been more {ully described in operation by Hup-
feld in 1829, who managed to wilness whal must have been one
of the last amelts in the area; of the hundreds of furnaces former-
ly in use in the Akpafu-lLolobi~Santrokofi arsa only six were
functioning at thal time, Hupfeld also gave an account of 8 smel-
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ting operation at Banyeri, 2 village now on the Ghana~Togo
border east of Yendi, Cline, in a survey of the literature on Afri-
can metailurgy, mentions the Ews, but only 1o say that their iron
is worked by the original inhabitants {Le. the Akpalu eto.), and
the Lobi, in what is now Upper Region. Written descriptions of
the Lobi method come mostly from French speaking lerrilories,
by Chartes (1911}, Ruslle (1804} and Labourst (1831, These
writers all witnessed smelling operations in the area between
the present Ghana border wast of Lawra (Le. the Black Volta)
and Bobo-Dioulasso, In Upper Volta, A short report by Junner
{1838) Indicates that he and his colleagues in the Gold Coast
Geological Burvey witnessed several ameltings of a similar type
in the Lawra district in the 1820's and 1930°s. This is the only
first hand account we have of smelting in Uppsr Region.

Elsawhere, thers have been several archasological reporis
{Wild (1831}, Geological Survey Annual Report 1831-1832, Nunoo
{1857, 1970), Shaw {1868) and Penfold {1972) and oral fraditions
collected from the Accra region, Fumesua near Kumasi {(conira-
dicting Rattray) and around Neawkew in Brong-Ahafo Region,
Oliver Davies (18971-3) reports surface iron slag deposils and
tuyere remains from all regions; a uselul map appears in his
‘West Africa Before the Ewopeans’ {page 242).

it is not the intention of this paper {0 race the hislory and
development of iron-smelting practices. Such a study will have to
awalt the publication of 2 good many more fisld reporis on early
sites, Its task Is {o present a summary of what has recently been
found out about the processes involved in the smelling of ron in
some Ghanaian communities, The fisldwork that has generated
this paper s still in progress and will, it is hoped, uncover more
information as other areas are visited,

The evidense presented here was gathered in Upper Reglon,
whare most of the work was done. Staft of the National Museum
visited six communities in 1971, 1972 and 1973 {Zanlerigu, Jefis],
Tiza, Lawra, Chiana and Garu) where the process was recreal-
ed, and oblained reports from other places of a more fragment-
ary nature {(see Map). In sach of the villages the blacksmiths
built a furnace, collected ore and charcoal and smeltad the ore.
in four of these places, Lawra, Jefisi, Garu, and Chiana, the fur-
ngces remained standing and are now protected with shelters
in order that they may be used again lo demonsirale fo local
panple and visitors the blacksmiths' fechnigues, A furnace built
at Tiza, but not used, has bsen transporied to Accra where, it
is planned. i will be re-erected and put to use. A film of the

‘blacksmiths at work at Jefisl has been made by a GBClv team,

with aid from the Friedrich Ebert Foundation, and has besn tele-
vised several times




in each case the blacksmiths were recreating a process they
had either themselves learned as young men or had sesn per-
formed by their fathers. i was therelore uniikely that recall of
the delails of the process was tolal. This s supported by
the fact that twee of the thirlean smells witnessed or reported
were unsuccesaful in producing iron. The piciure of the process
bultt up in the following pages seeks to make allowances for
ihese (apses and {o account for them wherever possible. it is
never possible in an ares where there are no local pre-colonial
writien records to say exaclly when iron-smelling was last per-
formed; however, from what various persons have reporied it
appears that in Zanlerigu the last smelt occured at least 50 vears
ago, in Tiza between 40-50 vears ago, in Chigna and Garu 30-40
yaars ago, in Lawra about 30 years ago and in Jelisl apparently
no more than 20 vears ago.

TECHMICAL BACKGROUND

Before describing the various furnace designs and. smelting
procedures it will be useful to oulling the chamistry of the pro-
cess, iron does not ocour naturally In West Africa. It readily com-
bines with other subsiances to form iron compounds, In the natural
state these compounds are associated with non-metallic materials
and other melals In rocks known as ores. The processes of se-
parating the ron-bearing malerial from the other substances and
extracting the iron from the former are known as smelting.

The blacksmiths of Northern Ghana obiain their iron from
iaterite which contains an iron compound known as haemaliie.
The oxygen is removed from the haematite by the action of car-
bon monoxide. This is an unsiable gas produced by the com-
bustion of charceal in a reducsed flow of air, which reaction pro-
duces heat. The carbon meonoxide combines with the oxygen in
the ore o form carbon diexide. This reaction cccurs at tempera-
twres in excess of 450°C. Heat is also essential in separating
the non-metallic elements, known as gangue, from the iron com-
pounds. This occours when the gangue mells away from the rest
of the ore at about B50°C. In urder to achieve a reasonable de-
gree of sfficiency in the smelling process, temperatures in excess
of B00°C are thersfore needed. It appears thal temperatures of
up to 1200°C can be obtained in the furnaces described below.
The iron bloom ai these lemperaiures is a pasty mass, with the
texiire of a sponge. lron in & pure state mels at 1538°C but its
melting point is reducsd by shout 300°C if it is mived with other
materials, particularly carbon. I the iron has been allowed 1o melt
and mix with carbon, it loses s malleabllity when it solidifies and
is unworkable in the forge. Thus the ideal temperature for iron-
smelting in this part of Wast Africa lies between 1000°C - 1200°C.
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Diagram of Zenlerigu furmacs, with names in Nabls.

Height of shaft 12%cm (38").

Figurs 1§




Plate i

Furnace at Lawra; nole remaing of sacrifice on

‘navel’ and chicken roasting above tuyere. Height
of shaft 135cm (637,




Plate ¥V Furnace at Gary: nole two low pairs of bellows.
Height of shall 118cm. (837).

Plate VI Tiza;
bellows being
mouided.

Plate v Furnace at Chiana, note upright shaft, two low
pairs of bellows. Height of shaft 122cm (577).




BLMLDING THE FURMACE

%’h@ furnaces of Uppe:
sign. This compriges a s
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that it mﬁ %% mgi%’mm ity ratsed and lowered, down-gt
forces some of the alr contained in the how! down %%m pipe and
into the furnace shafl. Alr is drawn into the bow! on the iﬁ;i";e‘:‘;‘%?‘e:%%é

s £y

of the skin in two ways, through the pipe by means of a smal
gap between the end of the pipe and the luvere; and als
shrough a flap in the skin ilself, which s worked by the pump
wrigt (see figure 2%

As would be expecisd, there are individusl differences in
the construction and f;;mm of ih fae we furnaces {(see figurs 1,
gﬁa%&g -¥). The furnace gt Chiana has an upright shalt which
widens near the base, and uses two sels of bellows, with two wyer-
&5, the hole through which the slag is tapped is Q;w osite the holes
into which the tuyeres are placed. The beliows bowis and the
pipes leading from them inlo the tuyeres are mm@h in oneg plece,
the bowls being on a short pedesial. The bellows are operated
in a seated position. The same irs true of the furnaces at Zan-

lerigy, Garu and, to judg ,}mm@mw in the archives of
the Nationa! Museum, ¢t Jefisl, Lawra and Tiza the
pumpers stand, the bellows i:af}w%g mm@ made on a high pedes-
tal; cceasionally the pumper may wd in a shallow oit, In those

three places the pipes are made separately from the bowls and

s

with a different kind of clay.

The building
will be described 2
15 m les from La :
mapl. Other part
sites, references
they differ,

The clay for the furnace is the same clay ag is used in making
»,,;mmmw i s dug from a pit and soaked for two days in waler.
Since there are a number of those granaries in each compound
the pits are commonly stiuated near them. I is puddied after two
days and mixed with dried chopped grass on a woodsn board
which is also covered in chopped grass. The main structure of
the furnace, the shafl, iz buill around a core of bound guines-
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Figure 3

Figure 2 Schematic diagram showing valve action of

lows skins,
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corn sfalke, This core is about six feet in height and is put verti-
cally into the ground to a depth of four inches so that it will stand
without support. Work begins on building the shaft at about 7 a.m.
Slabs of moist clay with added grass are pul around the core
and pressed intc place {plate VI). When the walls have been
bullt up to a height of about three feet the outside surface is
gsmoothed with the hands, covered with more chopped grass and
left to dry for an hour; this allows the clay to shrink before
work ig continued. If the whole shaft were made at once the stru-
cture would be loo wesk to withsland the intense heat of the
smelling process. Because of the care needed in manufaciure
of the furnace parts the blacksmith buiids them himseif.

Later the shaft is brought to its full height, smoothed and
again covered in a layer of chopped grass. It is then left to dry.
In the meantime work on the two bellows begins. The pedestals
on which the two bowls will sit are made in the same way as the
shaft, with a bundle of guinea-corn stalks in the middie; this
makes the bellows lighter, which is necessary since they are
usually carried into the compound overnight during a session of
smelting operations. When the stems have dried adequately the
bowl is shaped on top with thick sausages of clay, in the way a
pot is normally made. The surfaces of the bowls are moistened
with water In which the bark of the 'dawadawa’ tree has been
soaking. This ig said to strengthen the clay. The bowis are left
o dry (plate V). The length of time these structures are aliowed
to dry is dependent on the weather conditions. In 1871 the opera-
tion was withessed towards the end of the dry season when there
was a threat of sporadic but heavy thundersiorms. Furnace-build-
ing would normally have taken place at the beginning of the dry
season when the harmatian is blowing and the humidily may be
as fow as 10%,. The drying process at this time is much guicker
and has to be overseen with great care.

if the furnace shaft is left to dry overnight in an unfinished
staie, three short pieces of grass are stuck in the ground al the
base of the shaft, These act as 'night-watchmen’, warding off evil
spirits which might otherwise interfers with the manufacture of
the furnace {(plate VIll). When the fabric of the bowls is sufficient-
ly dry the top layer and the rim of each is completed.

The blacksmith then carves a hole in the side of each bowl
into which the beliows pipes will eventually fit. Later, the bellows
are upturned and the cores removed, the base of each is smoothed
and both are lefl until needed. When the shaft is ready to be
worked on, its core is removed and the rim is added. The hole
at the lower part into which the tuyere will be put and from which
the slag will be iapped is also cut at this siage; by allowing the
passage of air inside the shalt, it assisis in the drying process.
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Plate Vi

Tiza: shaft being moulded around 8 core of guinea-
corn stalks,




The biacksmith works from the top with an axe-head on a wood
pole, smonthing the inside surface. When the shafl is sulficlently
dry, it s laid on the ground and further work on the inside is
gdone, it is essential for the Inside o be without protrusions of any
king; thess binder the downward passage of the charcosl and
ore during smelling, resulting in blockage and faflure of the
smalt. To finish making the shaft a smsll hole s made in the side
with a2 plece of millet stalk, about halfway up the shall, abova the
nole for the Wwyers, In addition, three more holes are mads In trian-
gular patlern above the first hols and immediately below the rm,

All four holes will be used as guides during the smelling opera-
tions; when lght can be seen through the upper three holes B
indicates that the level inside the sha®t has fallen sufficiently o
reguire a rehill of charcos! or ore. At the end of the smell the
level is allowsd io fafl until Hight can be ssen through the lower
hole: after which the botlom of the sha®t is openad.

The twyeres are made from the same lype of clay as the
shaft, A solid lump of clay mixed with grass is shaped inlo a
paraboloid with a flallened base. A straight plece of guinea-
corn is pushed through In line with the main axis; the hole thus
sremied is filled with ash, to aid in drving and o prevent the
clay filling it again. The luvere is left for a day, then the hole is
cleared of ash, and a rim of clay pul on the flaltened base. The
hole i widensd at this end so that Us seclion is conical and
smooth {plate B and figure 3).

in 1971, the bellows pipes were made by a man other than a

hlacksmith, who formerly made them as a means of lvelhood,

His wife was a potter, bul there was no indication that the wives

of bellows-pine-makers are usually polters; the plpes are, how-

ever, made of pottery clay. The olay is oblained from a place some

ten miles from the compound. it is mixed with some water, carefully

inspected for stones and other extranecus materials, Kapok and

chopped rice-stalks are used as lemper; they serye 1o absorb mois-

wre from the clay without causing cracking both during the air-try-

ing perind and dwing the firing Heell, Two lapering cores of bush

grass are made. The clay is daubed onto the cores and carefully

smoothed {plate X). After each addition of clay the core is urned

on the wetted area of floor. Formation of the pipes is complated

in one session; sfter the smoothing is finished 2 slip is formed

by moistening the surface with water. The pipes are left in a

¢ sool, dark ropm o dry. 1t is essential that the clay dries al the
slowest rate possible as some shrinkage is inevitable, and it

must be allowsd to iake place uniformly throughout the length of

Plate Vili Tiza; shaft after one dav's work, Note proteciive the pipes. They are left until the clay is leather hard when they
sticks in position, : are burnished with 8 smooth river-worn pebble much as women

use on the pols, Afler they have further dried out they are lired
on an open bonfirs of small branches of wood and farm refuse.
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The firing usually lasts for about two hours. The pipes are re-
moved when they are still hot and sprinkled with an infusion of
dawadawa pods. They are put on the roof of the compound o
cool. it is not necessary 1o remove the cores as they have been
burnt out in the firing.

As will ba seen from the photographs, the furmace slrug-
res from the other villages differ o a lesser or greater exient
in appearance from the one at Tiza. They also differ in mode of
construction. The shaft at Zanlerigu and those al Garu, Jefisi
and Chiana are all mads withoul cores. The process at Zanlerie
gu beging with the colleciion of clay from an old tarmite hill,
which Is mixed with chopped grass, water and an infusion of a
cerlain root which when pounded exudes a slimy juice. Thres
rectangular slabs of clay are made on a bed of chopped grass;
they are fitted logether vertically on & paltch of cleared ground
to form a ring about ten inchas high; this is the base of the shaft,
s height Is increassed by additions of sausages %‘ clay. Gare
iz taken lo ensure thal the walls laper siig ﬁiéyﬁ by the use of a
measuring stick. {in Jefisl, where the method of a:mm@m@%m is
the same {3eg plale Xé}; the blacksmith's fool lg used o measwre
the diameter of the base.) The outer surface is washed with the

Plate X Tiza; tuyere being  Plate X Tiza: bellows pipes root infusion, w?mg,géjﬁf*% grass is worked into the clay untll the exter-
moulded. being moulded around & core ior is *ﬁ@m%z., The shaft is buill up to it full helght of about
of grass stalks. ‘ four fest al one session, and is de-,,s::mm““z with a shape at the

top cal ﬁm an s%ar and a knob sltuated hatfway down the shafl
in the same position as the small lower hole in the Tiza shalt;
this is called a ‘navel’ (see figure “%} Similar addition s mads to
the shaft at Jefisi byt the name iz not the same. The tuyeres
are made at the same time as the shafl, In a paraboloid form
with a flaring flal base {(see figure 3. The bsllows bowls are
made the next day. They are builll up of sausages of clay. The

mmﬂ are made separately, of the same kind of clay, bul are
ioined to the bowls immediately, and the complsted bellows are
smoothed and left to dry.
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Sdditions to the furnace conform o the symbollsm atlac

o the smeliing proc cess that operates in some of the wa%m@%u

in Zanlerigu i was stated that the shaft was thought @% a8 @ Wo-

man from whom the ron would be born 88 a resull of impregna-

'iie:m with air from the ball ows, which are seen 23 male geniialia

t Jefisi, where the design ig very similar, such symbolism was

ﬁ%xgﬁ,&,étéy disavowed by the blacksmithe, Al Lawra, whare the

¢ shape is alse similar to thal at Zanlerigy, the symbolic detalls
are also different. The shaft and bellows are logether thought to

be a person with some male characteristics. The bellow pedes-

: = ; ‘ : . tals are legs, the bowls are the lungs; the pipes are together
Plate X! Jefisi; shaft being built up with slabs of clay. w thought of as the penis, the tuyere and the slag tapping hole are
iogether seen as the urinary tract. The support for the shalt when

it = in the smelling position is called the buliocks. There Is also

2%



& knob at the front which is called the navel, and a design at the
top of the shafl which reprssenis a male hair patlern, above a
protrusion called a chin. The shaft as 2 whole is thought of as
a body. It would be Incomect to attach much significance to
these attributions, however; they appsar 10 be no more than me-
taphorical names for these parts of the furnace, and on a par with
the word ‘'mouth’ when used in connection with a cave,

CHARCOAL MaKING

The charcoal used In the smelling process is in every case
a special type sald to produce greater heat than charcoal used
for domestic purposes. In Zanlerigy, the charcoal was obtained
from brewers of millel-beer, who require a ot of heat for a
long time; It was understood that although this was not exactly
the same as the charcoal formerly used in smelting, the similarity
was cloge, Information from Zuarungu, a8 Nankans! lown 6 miles
away, indicates that smelting charcoal was made from thres fy-
pes of rees, none of which wers spacilically associated with the
brewing of millel-besr {'pito’). In Jefisi the blacksmiths made
thelr own charcoal, from wood other than that associated with
pito-brewing. It is, however, the same as that used in the black-
smiths’ forge. In Tiza, the charcosl s made from four or five spe-
cies of res, none of which can be identified with trees used in
the other places. The wood of the shea-bulter tree is mentioned
as being unsuitable for smelling since it burns too guickly and
produces insufficient heal. The same was said of shea-butter
wood in Zuarungu., At Lawra, however, only 12 miles from Tiza,
this tree was specifically mentioned as being the best for smell-
ing purposes. During our firal visit there the blacksmiths regret-
ted they could not obltain charcoal from this tree, as they would
formerly have been able o do, since lis frult is now a cash crop.
However, when we returned they were pleased lo have found
some shea-buller irees that were no longer producing fruil,

The process of charcoal-making in Tiza takes two days. it
reguires wood at two different siages in one firing. & pit is dug
and lined with dried grass on which are laid freshly cut logs
{plate Xi): thess are covered with charred logs from a previous
firing. Layers of green lsaves are put over the charred logs. The
grase ie it and when it is seen that the logs have caughl alight,
the pile Is covered with earth from the pit and left for 24 hours
or more (plate Xl The charred logs have been iotally carboni-
zed, the frash logs have been charred and will be used in the
following firing. Al Chiana, there was no evidence that wood at
two stages wae used, but the wood was burned in an sarih-
covered fire and lefl to smoulder for four days. The same com.
ments apply to the time the fire is left as applied to the time the
shafis were allowed to dry out; in the beginning of the dry sea-

&2

Plate XH

Plate Xty

Tiza; charceoal-making. Logs being placed in a pil

Tiza; charcoal-msking. Logs burning and covered
with earth.




son, when the harmattan wind is blowing and the humidity is very
fow, the fire tends to burn more quickly, but towards the end of
the dry season it s necessary 1o leave the five for a longer time
before uncovering it The process used in Lawra for making char-
coal is more elaborate. I goouples 285 days, during which time
the blacksmiths involved inthe work camp in the bush near where
the charcosl trees ere standing, without returning to their com-
pounds. The tress are cul down and chopped into manageable
pleces, This takes two weeks, during which time the wood s of
course drying out. The logs are heaped and set in fire on the
cpen, urdll thelr volume is reduced by half, when the plles are
covered in sarth, without airholes, and left for about five davs un-
1 the covering is cool. At the end of this time most of the wood
has been turned inlo charcosl, but that which is lefl awalls the
next time that charcoal iz needed.

OBTANING THE ORE

The lron-ore is in every case oblained from shallow pits dug
in areas which are regognised as being rich in that matserial. The
ron-ore site at Chigna s about fen miles away from the village and
five miles from the former smelling site. At Tiza there are various
areas within a radius of gboul four miles of the smelting site
where the slone s sullable. The blacksmith collected small
amounts of ore from each place singe he was not sure which
would vield the highest grade of iron. The blacksmith remarked
that the sams procedure would have been used in former times until
the location of the ore that vielded the best iron was established,
when that site would have been ussed exclusively. At Jefisi the
ore was gathered from a ridge four miles from the smelting site
which during ocur visit was situated in the village itself, although
it appears that the former iron-smelting sites were scaltered
around the ouiskiris of the village, At Lawra the Blacksmiths
come togather after the end of the rainy season to decide when
to start digging at a place two miles from the blacksmiths’ quarter
of the town. They fogether dig enough iron-ore for each of them
to smeit for at least twelve davs continuously. They use g large
lump of granite, which has had to be brought to the site from
a place seven miles distant, and has a distinctive name. it is
hurled at the ground o break up the surface laterite, which
contains iron, bul not at a sulficlent degres of concentration fo
be useful in smelling. Below, at a depth of three to four fest, iron-
ore is found {(plate XIV); 1t is detected by close inspection of the
lumps thrown up by the granite boulder. At Zanlerigu the iron ore
is not far from the former smelling site. The surface laterite is
broken with a pick; the usable ore is obtained from a depth of
only 18 inches below the surface. The same is true at Gary,
where small nodular lumps are dug from a pit a foot deep 300
vards east of the village.
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Plate XY

Lawra; ore being broken
ingsits.
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RITUAL ACTIVITIES

Befora work can begin al the iron ore site near Zanlerigu, a
fowl has to be sacrificed, as part of a divinalion procedure, o
astablish whether the occasion is a progitious one for such work.
The fowl's throat is cut and It is thrown on the ground. i the fowt
turns onto its back as i dies, it is a good sign. On the occasion
of our visit, the local custodian of the earth shrine (tendaana’)
was informed of the work and of m,z' purpose in mmé% to the
area. In any maiter in which the earth is involved, the ?ﬁ%nﬁ&éam
normally has to be consulted. i i rrw%u%’e—» of the special po-
sition vis-a-vis the earth thal the iar‘k ith holds ? it is not
necessary 10 approach the earth through z‘?‘a”* interme 323 ry Of i"
tendaana. It is mersly a courtesy to inform him of the black
smiths’ aollvities, The earth itself is not supplicated In any agE
the killl ;ﬂg,; of the fowl is 2 divinatory act only. The relation be-
tween the blacksmith and the tendaana is the same in Lawrs,
and appears ito have shmilar elements in all the other villages
excapt Chiana. Al Lawra, however, the blacksmithe were said
formerty 1o have begged the earth io sllow them o remove the
ore, although this was not done while we were thers.

When the ore is moved {0 the smelting site it may be pro-
twoted from the ellects of evil spirits. A sprig of acacia is put on
top of the plle of ore at Zanlerigu. A ring of wood ash is also put
round it on the ground, marking a barrier both for the spirils
outslde and those Inside that may cause harm if they get out. The
same ring of ash is also put around the gmﬁ vhen it is comple-
tad and bafore It is inclined, in preparation for the smelting ope-
ration; this protects pregnant women passing near the shaft
from the harmful effects of the structure, which may cause them
to have o miscarriage. The iron ore at Jefisl is protected with
some of the leathers of a fowl sacrificed on the shafl o ensure
the success of the smell No precaulions were laken at the
smeiting slte at Chiana, but the whole arsa of the iron-ore site is
regarded as sacrsd ground by the people of é‘:h;gmﬁ and was
forbidden to those who were not blackemiths, No precautions
wore taken ot Lawra or Tiza specifically to pmimi the ors. How-
var, in the former place a plece of grass siatk was pul on lop
of ihe pile of charcosl gt the fzmi%%%mg site to protect it and the
area in general from the lll-effects of menstruating women. Al
Tiza, nelther the ron ore nor the charcoal was protecied during
the smelling operations themgelves, but dwing the charcosl-
making process, the mound was surmounied by a bunch of
leaves of the same typs as was used inside. In addition, the forked
alick that had been used o manceuvre the hot logs was put on the
mound. Thess cobjects showed the blacksmiths now dead that
they had nol been forgotlen, and thereby dissuaded them
from interfering with any aspect of the work.
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The smelting operation itself is usually preceded by sacri-
fices of fowls o ensure its success although at Jefisi and Gary
this was done using a dog. This is necessary because the iron
comes from stones in the earth, disturbing which is ritually dan-
gerous, ”‘?hmugﬁmi West Africa the earth is approsched with
care because it is the source of food and livehood. Thus the
iron-smeliers have to propliiate the sarth before they begin {0
smelt. In addition there are malevolent spirits which are ready to
contribute to the downfall of any enterprise; these oo have to be
guarded against Divination to find the time when these influ-
ences will be least harmiut is either done with a fowl as at Zan-
terigu, or with white cowrigs, which was done at Jefisi, Where
there gre many sacrifices of fowis which are not divinatory, as
at Chiana and Lawra, they may each seek o propitiale a differ-
ant supernatural entity. An alternative explanation is that the
fowls and dogs are opening gambils offered belore permission is
sought 1o gmmm or az a preflude to giving the informalion that
the work s about to start The pouring of libation also serves
the same funclion. Angther slement in the sacrifice may be a
technical one. Blacksmiths always say thal sacrifices are neces-
sary; without them the iron could not be produced. While this is
in part no doubl a way of accounting for the sacrifice without
giving away secrel information, there may be some significance
in it “fh@ sacrifice i 2% much a part of the process as pounding
he clay or shaping the rim of the shafl, and has for the black-
smith the same funclional position.

At Lawra, one male fowl was sacrificed on the ‘navel’ of the
shaft (ses plate U). This is the repository of the agent through
which the iron is smelted; it is as a result of this sacrifice that the
NeCessary 3@&&%%& s released io allow the smelling o procesd.
Another mw s g8 z;eﬁmmﬁ o g amall slone insst into %m support
at the back of the shall in order io propitiale the earth. A third
fowl is sacrificed next io the bellows pumps in prder to bring
the attention of the elders to the work that is aboul io slarl. A
fow! and a guinea-fowl are sacrificed at the shrines of the an-
cestors; thelr permission is being sought for the work o begin.
Four small fowls are sacrificed st the four cardinal points,
some way away from the site; the blackesmith in chargs of the
smeit was unsure of the purpose of these, but carried them out
bacause he remembered his father doing the same. They may
be ‘general purpose’ precautions to keep harmful spirits, of what-
gver nature, away from the smelting area. Al Zanlerigu, Jetlisi
and Tiza sacrifices are alsc made at the navel or equivalent
place on each shafl; it is essential for the efficient working of the
furnace in each case. The shafis at these four places are each
marked with a cross in white ash, the bars of which converge at
the place of sacrifice. The chief blacksmith at Lawra said by way
of explanation for these marks that they served the same function
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ag the label on a tin of plichards: they indicated what was inside.
Eisewhare it was mw@% y said that they were essential to the pro-
cess, Al Lawra and Jefisi the sacrificed fow! are roasted by the

heat of the furnace ﬁﬁ %a—'m by those taking part in the smelt
At Gary, a libation o ? et gruel is made on each side of the

shaft, over an iron sta %{fs % in the gr Quﬁé. Al Chiana no sacri-
fices are made on or near the furnace iself, bul eight fgvi% are
sacrificed ﬁ mzj;wﬁuaﬁ ancestors by individuals among their de-
scendants, They are sacrificed at the house shrine of me first
compound ’iz:; be bult in mé'e« s 's“?'gﬁ iths’ quarter of the town. The
55’;{?&5“5&15{3?2& accompanying the c;rific:m Mr"ﬁafe ’f%“sa% ib@ an-
castors are being itiale
strangers who are inte
Cess, "?f% @ “f%(‘é”’ﬂ

Smelting is u betwesn dawn and
. The c‘miy excaptio 1 was in a report frow
recons mﬂsw ook place; here #

t

;;%m where no 3
staris at dusk ame“i continues until dawn of the nex
shalt has been used the day | i
where the new swwe will
through Me slag-tapping hol { g

nea-corn stalks which are m a‘* the base (plate XVi. At ?0:’*2&3?%—
gu the %Eesme: for the lighting is taken from a speci aséz -Hit f m by
the local “‘é"emdaa% who seeks the help of ‘unsee mwe in
the undertaking; in other places, howaver, this is done by one of
the blacksmiths without ceremony. When a?xe b%zf:{m has died
down the embers are flattened in the &a&@ of the shaft, and left
fo smoulder. The tuyere is fitted into the hole with slabs of fresh
clay {plate XV, The blacksmith with the gfﬁ&&}‘{ knowledge is
entrusied with fm%s work since the positioning of the tuyere in
the hole and especially the angle s axis makes with that of the
shaft is crucial. At Chiana the two tuyeres are filted into their
holes, and wedged in place with clay. Al Lawra, Tiza, Jefisi
and Garu some provision | *ﬁﬁma E’Gf’ *i‘hfsz slag-tapping orifice
bensath the tuyere, During the fi t
Lawra only parfunclory m%mrm %e{% tak@n to 1 :
hole, but on the second day, more susiained efforts were made
to provide a workable hole since this made slag-tapping easier
throughout the smelt, At Jefisi and Garv s distinct arch
was formed in the fresh ciay, this was plugged at first
with  clay, and during the smelt itself with charcoal and
ash. Al esach place except Chiana and Tiza a depression
in the ground in front of the tuvere is made 1io take
the slag outflow; at Garu this takes the form of a definite
i into one end of which the shaft is fitted. At Chiana the slag
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smelt,

guinea-corn stalks Ht in the shafl al start of




mﬁp iy hole opens onto & gui%&y which extends 33 inches (84cm.)
1

radially from the shaft. & branch is put info the hole and
me.ﬁ:k% around wé%h termite-hill clay; after g ?e’««w minutes the
branch is removed, leaving a hole through which the slag flows
out. It is left open al the beginning of the Sfmﬁj and later is
blocked up with the slag Hself,

When the luverss have baen

pines are pul inlo ¢ ;s;zmm AL Lawra, Ti . ?:A,
on aced in front of the shaft, %mm ’%:%%@
are s‘% the bowls, clay being used o ;@%
joir of the pipss rest on the fuyere lipt
is ¢ s of the tuyere hole with that of the gz;s&
ot era is the least impadiment o the flow of air. Once the
gﬁéms} ?i%‘i@zﬁ the sking are lashed onio the top of the bowls
with m%i%bé@ fibre string. In Zanlerigy and Chiana the fitting of

he bowls and pipes iz done in one operation, the bowls bei

5oz
,113“

n positio %::zy %a rge @mn% W@sﬁmﬂ aga;m% f%w short g,@ﬁ%taéé.,
At Garuy i% e WO pa :
othar,

Al the same tme as the pumps are being placed, some
charcoal is put inte the shafl. This keeps the embers in the bob
iom of the shafl alight. As soon as the skins are fitted the bal-
fows are blown a few times o lest them and to make sure the
fire Ig alive, The shaft éa% ?éi ted with more charcoal and iron ore
{plate XVIH). At Lawra, Ti & and Jefisi the ors h%zﬁ; 2} an broken
up into pleces about 14 Inches i:% one inch dom x 2.5cm) {(plate
XV at zam's&z‘fg@ §é‘:’§§"@mi’ émggg are usad. At Mhzma he ore is
dug up In peg-sized Wmps which do no ‘% need to be broken &s‘{n
the ore is merely winnowed fo remove lighter particles. At Gar

& is in amall mmg,m nevartheless most {:ﬁ? BHe are

i i wood stick. The same kind of ore was said o
have been used at Efu&s’%mggz,s At Chiana m@ ”wf-’ is ;:::1{ in (W

nall amount of e%; arcoal; half the s total amo
srgcdseused up at this tme, and is covered ww charo

t the other places the ore is put In 3 handhyl &

time, always at the very top of the shall, when i1 has been fillec

«1;

v, ?;‘.m%@vi,,ag and Jefisi imfﬁ .%2 3
of Hme the first pumper should siay &‘i‘ %’é‘s post, Al Law
said before the demonstration was put on that the first pumper
must continue untl noon without a break or any food or drink.
After he has handed over to another 53%?5’5&{33’% the %f}amm of the
shaft would be opaned o lel out the slag. When we wilnessed
the demonstration st Lawra slag was tapped for the Hrst time
108 minutes after the pumping began; the first pumper was not
refioved until 43 minutes later, at 910 a m. Because this
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Plate XVill

Chiana;

shaft being loaded with charcoal.




man was also one of those who had @zg}@wnm of m smelting
process, he had momenitarily stopped pumping during this period
o clegr the uvere h e of slag (and alse o blow his nose) four

times. He did not take the milist porridige %2%% % s being %fz.ﬁ«sé
round 1o the other workers until he wé ral

firs @;mmm of pito was not 1aken

first pumper was changed afler %i:m;

rad 76 minuiss V;zi:é;‘:s pumping beg an. AN
pumper had a rest after the first rehill
{ : the shaft @w@ not r
ve shafl had fallen halfway down
tza did there ¢ ;g}%f o be any &
the first pumper's stint In all pla
became more f?‘@ﬁ;k et ;
debarred by thelr status from pur
t i:%?ﬁ apinion that few women have the ng y
the work: at Zanberigy, however, three women, all related 1o the
blacksmith in charge, pumped for short periods during the day.
iron-making opera-

t Gary it was said that E‘Q@W@z“y the whole
ion could be performed by & blacksmith and his wife or wives
nd children.

pogo = B
‘“’S

e
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Preparations are made totap the slag when it is judged that
the lower part of the shaft is full of the molien material (plate
KIX). At Jefisi the siag was 1o have burst through the thin mem-
brane of crushed charcoal and ash when sufficient pressure had
built up, but in the event some help from an iron spike was re-
guired. Here also one blacksmith was in charge of keeping the
tuyers hole free of slag with the same iron spike. 1t is by keeping
constant watch on the condition of the fire that he knows when
to open the bottom of the shaft. At Zanlerigu the slag even @%%
the beginning was avery dull red colour and flowed sluggishl
iater it had to be pulled out. At the first smell at Tiza the siag saon
baecame dull a%w the first few tappings. in sach case this was

the first indication that the smel was unsuccessful, Al Lawrg,
Jefisi and Gary \shﬁu flowed in all smelts and in Lawra the furnace
was almost self-tapping. Al both smelts in Chiana the siag had

not flowed, but

{
I was go e:;@e:i out with an iron spike, it was black and
in fsmai‘é Q&%“QEC.@

rgt smelt was successful, the sscond was
re the holes were given gonstant attention,
at "géama 'Ei'zezy were not touched. This may have been because
the gaz,, was of a different consistency. This was also the only
furnace where the inlets of the tuyeras in which the ends of the
plpes were placed were blocked with shaped sk
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Evervwhere but Chiana the ad dmﬂs; of w,m ore were inter-
spersed with additions of charcoat (p! e XX). it is made sure
that whenever ore is put on top of ?E’Ee :ﬁw;%, it is covered with
a small amount of charceal in order to reduce the surface ex-
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posed to the air. it is necessary for the particies of ore to mix
intimately with the carbon monoxide generated from the e:&rk:s«:m in
the charcoal. Hisusualio ezdd about four imes the volume of char-
coal 1o ore, but this varies in detail from place to place and smelt
to smell. At Chiana, ore was put in on two occasions only, at the
beginning and after forty minutes. At Tiza and Lawra, other ob-
iects were pul inlo the a.‘"zaa??, both through the tuyere opening
and in the top. These were chopped roots and stalks of various
shrubs, all of which were said to be necessary in the process of
s&g“am‘ém the iron from the slag. The names for the subsiancses

ware the same in mm incalities, it was said that the smell would
not be successful stances wt included.

B owas only
z% Lawra.
ﬁv:? Nt‘wfﬁ

compact
MBBEUTE

Smelting is oft
was a great deal
much because the ,
g«'a normal part of the sme i%m operation. Howsve
n this occasion were al noigted with smeltin
%«’f ve been sung dmmg %m@éi&z in M mer iy
and Chiana songs exioll f irtues
werg sung. Although the i‘hyﬁxmﬁ »ﬁ?gﬁ in time
beat, %z%y were not sung to keep him o 1z
pumper has his own rhythin from which
More 1"2:&2’1 five strokes per minuie on either side.
g;»am o be suNg in order fo keep the pumper goin

nay be pumping condinuously at a ?aaﬁe of 200 s i%f}x"é@@:
F%Eﬁ-;s for more than wo hours, AL 2 '
fiddies were plaved (plate XX,

o
&
m »m

@
ARer a certain length of the tme, which is sither calgulated
Elole f:} ding m the amount of charcoal putl into the shall, or the
amﬁ E ron ore added, pr @%mé%’am are made for the final
the base of the shall The bellows sking are first un-
%?3&:1 d and m@s&: ing or the e::f;:s%"%g:&@:@ beliows laken away. At Chianag
neither the bellows nor the luverg nee %;3%3 mm.,,% ﬁ since the
shaft can be emplled from the gpposiie side. Elsewhere the
wvere and clay surround must be iaken Mmz;gfg ih@f’@%@r& an area
in front of the twyers must be cleared. Al Lawra, Tiza and Jelis
the pipes only are removed, but at Zanlerigy and Garu the bel
lows themselves are taken away. Al all thess five places the
blackemiths sach take a pole which is shot with an adze headl
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and prise the clay slab in which the tuyere is filted away from the
shaft {plate XI). As soon as the white hot interior of the shaft
is exposed, it is splashed with water. The tuyere and surround,
together with any adhering slag, is taken to the slag heap which
has been forming some way away from the furnace. The remains
of the fire are raked and thoroughly doused. There is a black
iump of what looks like hard slag seated in the back of the shaft
which is pulled out. This is the bloom (plate XX%H} it is doused
separately and, with the aid of the matlocks, picked up, to esii-
mate how much iron is in the bloom. A? Chiana the furnace as &
whole is left overnight and cleared when it is cool the following
morning. At the end of the second cm? there the pumhg were
unlaced at about 830 pan., when it wa *emncg dark, but the

5
fire continued fo burn intoc the night becau %hc high wind.
The foliowing morning the gulley was cie I of slag, the clay
plug thal had blocked up the hole was removed and the base of

i
. furnace cleaned. The contenis wea“e
contain iron which is worth consolidating

are too low in ron

Lengths of smells varied. Al Zanlerigu the smell lasted exac
by 12 howrs. At Jefist the smslt withesse lasted 2@ hours
10 minutes. At Tiza, the second smell last hours, the first
one having ended prematurely in bloc ar 44 hours. Al
Lawra, the two smelts ook fen hours e Garu the ﬂs*:si
smelt took about 12 mu{s, the second Chiana the firsi
smelt was not measured; the second had | 14 ‘rmus wbwn
the pumping smpp&d, E:ui it was impossi astimate how
much longer the temperature inside the sl was maintaine
by the force of the wind. The smelt al Zanlerigu, the first one at
Tiza and the second one al Chiana were unsuccessful. The
others produced between one and ten pounds of bloom, of which
up o 80V, would have been iron (plate XXiV).

in Lawra, where a great deal of charcoal was L,c; %C ted at
one time and brought to the smelting site, it was said that en nelt-
ing would continue day after day until all the charcoal “z%z:*é been
used up, even i it meant going back to the iron ore site o dig
for more ore. Whan the charcoal had been exhausted the blooms
produced would all be worked into solid iron and made inio
tools to be sold in the market. At Chiana, on the other hand,
sach day's bloom was worked the following day at the black-
smiths’ forge. It was first consolidated into a solid lump which
was then hammered with lumps of granite and iron hammers in-
to the required shape. |t was said al Chiana that the furnace
would be used iwo or three times a month for six months be-
tween the end of one farming season and the beginning of the
next. At Tiza and Jefis! it appears that the furnaces were used
consecutively for a number of days before the biooms were con-
verted into solid iron which was then made into tools. The details of
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Plate XXHL  Jefisl; ron-bloom removed from base of shaft

Flate XXIV  Lawra; thres old blooms kept by chief blacksmith,
The length of the middle one I 33cm (137).




this process of forging tools are outside the scope of the present
paper.

DISCUSSION,

it can be seen from the above descriptions that the furnaces
of this part of Ghana have many features in common, over and
above those similaritiss which are made necessary by techno-
iogical considerations. However, | believe we are dealing here
with two related but distinct technological traditions. One is ex-
emplified at Chiana, the other by the furnaces at the other five
places. Al of the latter use an inclined shaft. The shafl at Chiana
iz upright, with tuyere and slag-tapping holes opposed, and uses
a kind of ore which produces a less glassy and less voluminous
stag. However, comparing the furnaces at Lawra, Tiza and Gary,
Jefisi and Zanlerigu, there are also differences. The Zanlerigu
and Garu furnaces use low beliows on the pattern of those usaed
at Chiana. The shaft at Tiza is taller and more cylindrical and in
use is less inclined to the horizontal than the others. I is more-
over made in a different way trom those at Jefisl and Zanlerigu.
The tuyerss are in sach place distingt (figure thresa). Methods of
charcoa!l making, and the kinds of tress ussd arg also different.
As a sub-group, the furnaces at Zanlerigu, Garu and Sinibaga
bear closer resemblances to each other than any dees o the
others. 1t is therefore 100 early al this stage o altempt any
far-reaching staiements aboul the connections belween the si-
milarities and differences in iron-working technigues in parts
of Northern Ghana, and the interrelatedness of the communities
irn which they are found,

Howaver, one preliminary observetion can be mads about
this material. Investigations have been carried outl in communities
among the Lo-saala, {Lawra), Dagaba (Tiza), Isala (Jelisi), Kasena
{Chiang), Namnam {(Zanlerigu), and Busanga (Gary) peoples, with
additional information from the Nankanst (Zuarungu) and the Ku-
sasi {Sinibaga). Although these groups are distingt lo themsslves
and to sach other, their cultures are closely related soclologically.
As Ratlray says (in the introduction to Tribes of the Ashantl Hin-
terfand’ p.axd); ‘Over the whole ares, and esmbracing the Mols,
Ghanva and Kasem-isal groups we had, it was found, a people
who possessed a2 practically uniform religion, a uniform tribal
and totemic organisation and an identical... . system of tribal
government, {For tribal distributions see Manoukian (1852} and
Goody {(18568). In this context it is interesting to note that in addi-
tion to the technological difterences referred 1o above, the close
refation that exists between the blacksmiths and the spirils of
the sarth in the Lawra, Tiza, Jefisi, Zanlerigu, Garu group, together
with their independance of the sphere of influence of the lendaanss,
finds no echo among the blacksmiths of Chiana. In addition,
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their concern with the ritual aspsct of the smelting operelion is
less marked, although It was very necessary o mahke ssacrifices
o the ancestors beforehand, because of the presence of stran-
gers. These distinctions, however, do not sxactly reflect the differ-
ences in linguistic groupings. The languages of both Kasenaz
and Isala belong 1o the Gur-Grusi sub-family, whereas the other
people speak languages of the Gur-Mossl sub-family except the
Busanga whose language belongs o the Mande family. The Bu-
sanga of Garu are in any case an infrusive slement in a predo-
minantly Kusasi area, and present a number of additional ano-
alies,

E

This lack of cohesion between different types of evidence
indicates that fulure research in the area is urgently required,
sapecially in the technological sphere. The blackemiths among
whom the National Museum staff worked are in thelr 80's and
70's, and cannot be expecled to last more than z few years. i
they are not contacied within the next decade, their knowledge
will die with them.
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POTTERY IN UPPER REGION

by Barbara Priddy
Assistani Keeper, Ghana Mational Museum

Pottery is one of the most conservative of crafls. Since the
first discovery of poltery over eight thousand vears ago in the
Mear East, the techniques flourished virtually unchanged sxoept
in detail unti! the invention first of the potter's wheel In the same
area over five thousand years ago, and then of mass-production,
in England in the eighieenth century., There were however large
arsas of the world which were unaftecied by these inventions,
and over most of Africa pottery continues o be hand-made in
small guantities,

Pottery is still made by the traditional methods in every re-
gion in Ghana, but in the face of competition from both imported
and localiy-made iron and stesl, aluminium and enamel, mass-
produced china and wheel-turned earthenware ang sloneware,
it is generally in decline. There are exceplions: among some
peopie, such as the Shal of the Acora plains, it s practically
obligatory for every girl to learn the arl of nottery-making in
order to be accepted as a full member of the community -
‘God has given us potlery-making as our work’ they say. In
other places, special types of pols which have no modern sub-
stitutes —vegetable grinders or palm-wine pols, for examplie—
continue to be made to supply a steady demand. Among the
most culturatly sophisticated people there is a swing away from
the idea that Furopean-type goods are the most prestigious, and
a demand for a return o the wares of one's forefathers; white
among the least sophisticaled rural dwellers in the older age
groups there is a demand that has never ceased for poliery
cooking-pots, serving dishes, food-bowls, water-jars and 80 on.

In general, the further north one travels the more raditionsl
pottery one finds being made for everyday use. in Upper Fagion,
whose headquarters, Bolgatanga, is about 350 miles almost due
north of Acora, the capital, on the coast, no village is without a
potter, while In many villages no compound is without a polter.
Hand-made pottery is used for every conceivable purpose: there
are enormous jars for brewing and storing corn-beer and storing
water (Fig. 1); smailer jars for fetching water and kesping corm-
beer: measures in which corn-beer is sold; water-coolers (Fig. 2};
cooking-pots of different sizes; mixing-bowls, food-bowls and
soup-bowls (Fig. 3); colanders (Fig. 4} wash-hand bow!s; small
jars for storing shea-butter, large bowls for boiling the oil to
make shea-butier, and large pots for pounding the nuts to extract
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