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I ntroduction

This paper reports the results of archaeol ogi-
cal field research conducted in Pito division in
Sumbawangadistrict, southwest Tanzania(Figure 1).
The main objective of the research was to survey
and record traditional iron bloom refining siteswith
anaimto establishfield identification criteriafor such
sites based on their material properties. The need to
examine refining materialsis related to the fact that
published ethnoarchaeol ogical worksaffirm the pres-
ence of traditional bloom refining technology in cen-
tral and east Africa. However, littleisknown on how
toidentify refining sitesin thefield. This study took
place between August and September 2009, as part
of summer field school training that was organised
by the Archaeology Unit, University of Dar es Sa-
laam. It isinteresting that fieldwork walkover sur-
veys conducted with the aid of informants|ed to the
discovery of many refining sites in nine areas and
included ore sources, smelting and smithing sites.
Smithing sitesare different from smelting sitesbased
on their material composition, slag morphology, |o-
cationinrelation to primary smelting sites, and other
physical attributes. Smithing sites have grey-col-
oured slags, with ailmost al the refinery slags pos-
sessing flow or tape textures, and smelting sites are
composed of blocky and rough slags with colours
ranging from reddish-brown to grey. This paper ar-
gues that it is possible to distinguish refinery slag
from smelting and smithing dlagsin thefield because
these processes are technologically and function-
aly different. Itisimportant to give due weight to the
role of matrix, provenience, and timewhile ascertain-
ing these slag categories. The following section re-
views literature related to refining technol ogy.
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Ethnoar chaeological Background
I nformation

Traditional Africanironworking variesgreatly
inboth cultural and technological facets. While some
societies may have practised a two-staged
ironworking process namely smelting and smithing
(Childs 1996; Sutton 1985), others practised athree-
staged process, which included a refining process
between smelting and smithing (Barndon 1996). Al-
though it appearsthat the former technol ogical style
was practised across sub-Saharan Africa, thelatter is
uniquely encountered in central and eastern African
countries including Tanzania, Democratic Republic
of Congo (DRC), Maawi, and Zambia. Thefollowing
section discusses information published on bloom
refining technology in these countries.

One of the earliest colonial ethnographic re-
ports mentioning the presence of a three staged
ironworking processwaswritten by Greig (1937) on
Fipairon smelting. Thisreport waslater complimented
with supplementary notes by Wise (1958). They both
report that Fipaironworking involved three separate
stages: smelting the orein tall induced furnaces, re-
fining the bloom in small forced-furnaces, and
smithing theironintoimplements(Greig 1937:79; Wise
1958:110). For example, while Greig (1937:79) writes,
“at the end of another day the kiln (the tall furnace)
has burnt out, and after it has cooled theironissorted
out from among the ashes. Thisiron still contains a
great deal of impurity and hasto betreated further in
aminiatureblast furnace”, Wembah-Rashid confirms
“exactly therearethree stages: thekiln stage (or smelt-
ing stage, own translation), the blast furnace (or re-
fining stage, own translation) and the smithing stage
(1969:66). Post independence, Fipaironworking tech-
nology continued to receive attention from both eth-
nographers and archaeologists in publications in-
cluding those by Wembah-Rashid (1969:66),
Mapunda(1995a, 1995h:50), and Barndon (1992, 1996,
2004). These studies affirm that Fipaironworking was
a three-staged technology and that it was an inher-
ited technol ogy whereby experts teach others, espe-
cialy their children. Also, no onewill presumetotry
hishand at the technology unless heisan accredited
craftsman (Greig 1937:1). Similar tradition to Fipatech-
nology was practised by the Nyiha of Mbozi in
MbeyaRegion (Brock 1963:98) in southern Tanzania.
Outside Tanzaniathere are ethnographic exampl es of
this technology among the Tabwa in east DRC
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Figurel: UfipaResearch Area(adapted from Barndon 2004).
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(Mapunda 1995a), the Lungu and Kaonde in north- 1958). They were always built on a sloping area: a
ern Zambia(Chaplin 1961:54, 58), and the Phokaand small funnel-shaped channel was dug in front of the
Chewa of northern Malawi (Davison and Mosley furnace that allowed the slag to flow away down the
1988:77; Phillipson 1968:102). slope(Greig 1937; Wise 1958).

This second stage in the ironworking chaine While Davison and Mosley (1988) suggested
opératoirewas usually situated next to tall smelting that no taboos were attached to the secondary refin-
furnaces, also called Malungu (or Ilungu, sing.) for ing process, Fipa refining furnaces had anthropo-
convenience reasons because the material to be re- morphic attributes of awoman and they incorporated
fined in miniaturefurnaceswasthe bloom from smelt- theritual use of medicinal barks from different tree
ing furnaces (Mapunda 1995b). Nevertheless, it is species, animal bones, and whitejuice (Barndon 1996).
vital to note that early travellersand missionariesin Becausethe culture of traditional ironworkingisrap-
Tanzaniaclaim “miniaturefurnaceswere built near or idly disappearing or has completely gone in some
inavillage” (Greig 1937:79). Unlikethe primary fur- societies, we may need to rely on metallurgical re-
naces, refining furnaces were bellows-operated us- mains analysis to support or to refute the validity of
ing three draught holes (Barndon 1996; Greig 1937, the existing ethnographicinformation. However, this
Phillipson 1968), almost cylindrical in shape with should remain one of the future tasks in archaeo-
height ranging from 30t0 45.72 cm (Greig 1937; Wise metallurgy.
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Figure 2: A group photo of studentswith villagersin Sumbawanga.

Thelinguistic terminology for refining furnaces
ismore or less similar throughout the malungu zone
(Davison and Mosley 1988; Mapunda 1995b). For
example, they are called vintengwe in the Fipalan-
guage or shitengwi in the Nyiha language in Tanza-
nia, vitengwa in the Chewa language (Phillipson
1968:102) or kathegu or vintengwe in the Phokalan-
guage (Davison and Mosley 1988). Yet in English
they are referred to as secondary smelting furnaces
(Davison and Mosley 1988; Phillipson 1968;
Wembah-Rashid 1969) or miniature furnaces (e.g.
Greig 1937). Becausethetall smelting furnacesinthis
part of Africaaregenerally called malungu, | suggest
that this refining technology be referred to as
vintengwe technology (or kintengwe, sing.) and prob-
ably not a“ Tanganyika-Nyasa Corridor tradition” (e.g.
Barndon 1992, 1996; Davison and Mosley 1988) be-
cause the former nomenclature refers to both
malungu and vintengwe technologies.

Based on the above reviewed literature, it is
worth pointing out that extensive published informa-
tion on refining technology isbasically ethnographic
information. With the exception of Mapunda (1995b),
who points out that the presence of refining sitesin
Nkansi district, very little has been donein terms of
field surveying with the view to locate, document
and comprehend refinery sites and slags. Thisfield
research focused on this academic knowledge gap,
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and aimed at discovering refining siteswith the view
to verify the available ethnographic data based on
remains of the technology.

Field M ethods

Thefield research was essentially part of field
school training in archaeology. | worked and super-
vised 34 undergraduate students (Figure 2) from the
Archaeology and History Department of the College
of Arts and Socia Sciences. As part of fieldschool
training this research aimed at introducing students
in archaeology to survey methods. After athree week
survey orientation exercise, it was possible to sur-
vey methodically nine villages (see results section)
in rural Sumbawanga with the view to discover
ironworking siteswith an emphasison refining sites.

| dentification and sampling of the areasto sur-
vey was assisted by local village governments and
key informants, such as Mzee Mengja, who partici-
patedintraditional ironworking in Fipaland and who
continueto practice modern iron smithing activities.
Some of the informants took us to areas where the
smelting and refining technol ogiestook place. Physi-
cal observation of the materials was conducted in
these areas. We continued with walkover survey on
a non-random basis because all smelting and refin-
ing sites were located on ant-hills.
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Sike Aresy
Site Marme Type Site Liocation {m') Materials Diiscovered by
mneliing slags, uyens
Tulloumnta | Soned lingy acg? 04.3357), E (31" 40,587 43310 piewes, Romsace walls Tnnsannaw Fobea simoa
smelting slags, tuyens
Tullaenhbd Smelting 38 04.326™, E (31" 40,8847 303.34 piecer, fornace waile George Sarwmeli
Miumbi 3 | Refining | 5(8° 04,3027, E (31" 40.5797) 785 flowdags, fenacewalls | Feraja Mgimba
Iflrnbi 4 Smelling g 0:, 3057, E(31°40.826")  408.0744 pieces, furnace walls Pamela Felix
hfloarnhbi 5 Refining | 5(8° 04.313"), E (31" 40.834") 553806 fow dags, fomace walls Ardta Meald
Tulkoarnhbi & Befining | S(3 04.319°, E (31" 40.795% 3024 flow dags Pamela Felix
; ) smelting slags. uyere
Miurmbi 7 | Seaelting | 5(8° 04.286™), E (31" 40,8087 314  pieces, farmace walls Amne Kasmm
Dl & Refining | 5(8" 04.259"), E (317 40.826") 20096 How dags Ermrnanue] Josah
Ikt Y Hetnmng | 8 (8" U4 000, B (11" 40850 ) 15434 metinang How dags Furgency John
emedting elags, tuyen:
Tulkoaentbd 10 Bmclting | 908" 04.455"), E (317 40,7667 20096 picocs, femace walls Ceorge Sarmowrdi
smelting slags, uyens
Minurnbi 11 | Seelting | 503" 04,0487, E (31" 41.0217) 1534  pieces, Rrnace walls Nzes Meneja
snelling slags, uyers
Mioarnbi 12 | Smelting | 5(8° 04,0717, E (31° 41.068") 20088 pieces, Rrnace walls Reuben Tembo
Table2: ChuluRiver sites.
Hite Aren
Site Name | Type Site Location fm®) M aterials Diiscovered hy
smelting skags, Wwyere Gabriel
Chudu 1 Smelting | S (8° 04.105", E (31° 41 433°) 20096 | pieces, famace walls Kaminyoge
smelling shags, Wwyere
Chuli 3 Smelting | S (8° 04.061"), E (31° 41 422°) 15386 | pieces_firmace walls Furgency John
simelling shags, wyere
Chulu 3 Smelting | S (8" 04.062°), E (317 41.309°) 346,185 | pieces, firnace valls #bdy Slim
stmelling skags, wayere
Chulu4 Smelting | S (8 04.084"), E (31°41 468")  346.185 | pieces, furnace walls Emmanuel Josah
smelling skags, tayere
Chudu 5 Smelting | S (8" 04.124"), E (317 41.6217) 20096 | pieces, frnace walls George Samweli
smelting slags, boyere
Chulu g Smelting | S8 04.2117, E31°41.544") 453416 | pieces, furnace walls Emmanuel Josiah
smelting slags, tayere
Chulu 7 Smelting | S8 04.207),E31°41.570°) 1409546 | pieces, furnace walls Mo#l Ngitu
remesning part of g
furrace (height Tlcm,
bhags diameter=2, Jm, wall
thickmess=3lom, tuyee
posts=11}, smelting dags,
Chudu & Smelting | 5(3° 04.0997,E(31°41.6547) 314 tuyeres withintact dage | hMzee Mensja
Malimbo | | Refining | & ;‘-ﬁ’ m.ﬁnu'}.gm“u L2307y 3594984 | flow dags Mizee IMensja
anvil, scales, droplets, and
Malimbo 2 | Swmithing | S (8" 04.684"), E (31" 41.128") 785 | few conglomerated dape | Mzee hMansja

33




NYAME AKUMA

Table3: Kamafupasites.

No. 72 December 2009

Site Area
Sine M Typae Eine Lo arbon ) Mawerials Discovered by
theren tuyreres held together,
K ] srnllin _SH?" M.4627.E (31 38,8277 20334 | oenelting olag, ferace wolls | Mzes Mensga
remmaining part of ilunm
farnace Cheight=1ny, base
daarmater =1 Um, wall
“-I iru-..-w—':” 1T, l.lL}'H'F
porte=l), armelhing dags,
Kamafupa 1 aNELng 5:_!" 04 2907, E I.;SI.rl 3%, 7R} P07 .44 | tuyere pleces Edhwrnus L yeya
Kamafupa 3 relnng | 348 045339, E(317 385007 63.585 | Aow sags Mizee henda
Kamafupa d refining | £(5" 045047, F (31" 38 5407 15334 | flow sage Mod Hgitu
'E:lw 5 MM%M ll'SJ.l:I 355117 216.3146 | fowr Salurn M
Karmafupa 6 refning | S{8 04.4007,E (31"' 384007 11304 | Aow dags Lioha Jushine
Kamafupa7  wefining | 3¢5 04.5827, E (31" 38.4617 113.04 | Mow gage, uyene pieces Sighid Kilcon
Kamafipa refining 5{!" 04 6E17, E [3[" 3E.4477) 200008 | flonar slage Abdu Slim
Kamafupa p refindng | (8% 04.7459, E (31" 35,475 | 1451034 | Ao dage Faraja higimba
conglete ilungu fanace
[hepht= f5m, base
ifiarrmier =1 9 %0, wall
thickncas=10cen. boyere
porte=l0, e emeliing
M__ﬂﬂﬁ 04.803%. E (319 28,5367 1254 | ) Mizes Mienga
dlags tuyrere=tapping,
Kamafupa 11 smelting | S¢8° 04,7157, E (317 38,8607 20004 | smelting slags, tuyerss Edwinus Lyaya
smncliing slags, fermace
Eamatupa 12 selleng | 500" 6087, E (517 98.63007) IWLUES | walls, bayeres Homuben Tembo
almast cormplete
pot=rital st . fenace walls,
Kamafupa | 3 anelting E{Iﬁ 04 6727, E I;SI.l:I 3E.7457) 236.245 | emelling clags, tirperas Edwdnus Lyt
srnellinig b, Naren =
K 14 amelting | £(8" (1.6677), E (31" 38.664") 0004 | walls, byeres furta Mok
sanding ilunga B
Cheaghil=d Troy, Bt alnmrimler
=1. 55m, wall
ihiclere ge=14 ctn, yere
porte=1 ), smcling dags,
Famafupa |5 smelting | (6" 46997, E(31° 35,6387 176635 | uyeres Tulzes Tensfa
stnclivig sl gy, Nare s
Karafupa 16 mmelting | 308" M.7777, E (31° 38 5807 53064 | walls, togeres Aldah Barghach
part of sanding ihanma
farnace, smebing slags,
_Hasmafupa 17 aocliing E{S"DII.TSB'LEEEI.':'BS.SJ:I'} 1712464 | tuycaca Abedu Hirn

The surface survey was coupled with sites lo-

cation readings via GPS with approximately accuracy
of three metres. All readingswill be processed soon
to produce contour maps of the sites showing the
position of refining sitesin relation to smelting sites.
Surprisingly, the three week survey led to discovery
or documentation of many refining and smelting sites
including smithing and iron ore source sites. Based
on the discoveries of several till standing smelting
furnaces, we thought that it was critical to conduct a
public talk with villages for the protection of such
historical heritage. Thereisaneedto increase public
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awareness of cultural resources in the region. The
following section presents the field results of this
study.

Results

This section describes the major findings of
thefield research. Theresultsare summarized in Te-
bles1to8, andif theWanzaleoresiteisadded tothis
list thenthereareatotal of nine surveyed areas. Each
of thetables has six columns: site name (or number),
site type (or process), site location in latitudes and



NYAME AKUMA

Table 4: Nangesu sites.

No. 72 December 2009

Hie Aren

Sive [N nmoe Type Site Lioc ation {mj} Ivlmterials Digcoversd by
flow slags, tuyere, cake-

Mangesul | refining | 5(8°04.042°), E (31" 38.8157) 660.185 | like sage Doavid Sarmael

Mangesul | refining | 5(8° 049817, E(31" 38.8107) 660,185 | flow slags Mol Mgitu

Mangesu3 | refining | 5(8° 04.886"), E(31° 38.826") 113.04 | flow slags Edwirmee Lyaya

Mangesud | refining | 5 (8" 04.883"), E¢31" 38781 | 221 5584 | flows E dwinus Lyaya
smelting slags, fumace

Mangesu 5 | smelting | 5 (8° 04.088"), E (31" 38.006") 4009468 | walls, luyeres Mo Hghita
srelting dags, fumace

Mangesud | smelting | 5 (8° 05.019"), E(31° 38.9487) 206.0154 | walls, luyeres hizes Mensja

Mangesu7 | refining | S(8° 04.9987, E¢31% 38.9207) I71.5786 | flowslags Tums fu U gn
smelting sags, fumace

Mangesu® | smelting | 5 (8" 05.000), E (31" 38.895") 4009466 | walls, tuyeres Abdu Slim

Mangesu0 | refining | S (2" 05.006%, E (31" 38.868") 231.5584 | flow slags Vincent Charles

Mangesu 10| refining | S (8" 04.9607, E (31° 38,9097 437.2136 | flow slags Mzes Mensja

Mangesu 11 | refining | 5 (5" 04.000°), E (31% 35,699 2376666 | flowslags Furgency John
sroelting dags, famace

Mangesu 12 | smelting | 5 (8° 04.981), E (31° 387377 2322544 | walls, tuyeres Mol Mgt

Mangesu 13 | refining | S (2" 04.963°), E (31" 38.763") 1861706 | Aowslags Furgency John

longitudes, site areain m?, materials recovered, and
names of the discoverer of the site. However, note-
worthy is the fact that general observation in the
field showsthat smelting slagsinclude blocky slags,
cake slags, rough and oxidized slags, and these are
quitedifferent fromrefining dagsthat areclearly flow
or tape slags that include very few cake slags.

Table 1 presents atotal of seven smelting and
five refining sites from Mkumbi historical village.
Whilesmédlting site areasrange from 200 m?to 803 n?,
areaof refining sitesrangefrom 50 m?to 200 m?. Table
2 presents atotal of eight smelting, one refining and
onesmithing sitefromthe Chulu River area. Thesmelt-
ing arearanges from 45 m? to 346 m?. Refining site
areasof 359 m?isrelatively bigger than smithing site
areasof 78 m?. Table 3 presentsatotal of ten smelting
and seven refining sitesfrom Kamafupa sub-village.
While smelting site areasrangefrom 171 m? to 1256
m?, areas of refining sitesrangefrom 63 m?to 216 nv?.
Wediscovered atotal of four smelting and ninerefin-
ing sites from Nangesu sub-village (Table 4). The
smelting site areas range from 206 m? to 400 m? and
theareaof refining sitesrange from 113 m? to 660 m?.

Tupaisnamed after azebra (Equus burchellii)
which was found dead in that particular area. We
were able to discover atotal of 33 smelting and 16
refining sites respectively in thisareaaswell asone
ore quarrying site depression with an area of 907 m?
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(Table 5a and 5b). While smelting site areas range
from 63 m?to 1133 n?, theareaof refining sitesrange
from 60 m? to 1074 n?. Table 6 presentsatotal of ten
smelting, threerefining, and one smithing site recov-
ered from Nantula sub-village. We measured smelt-
ing site areas and found these to range from 84 m? to
530 m2. Theareaof refining sitesranged from 78 m? to
314 m? and the smithing site has an area of 78 m?.

While Malonjeisaniron ore site aswell asa
refining site (Table 7), Namatandaisaniron ore site
aswell asasmelting site (Table 8). The two sites of
Malonje measure 1256 m? and 153 m? respectively
whereasthe sites of Namatandameasure 1017 m? and
78 m? respectively. Initialy these two areas were
known to be solely iron ores sites. Lastly, Wanzale
ore site was mentioned by informants, in particular
Mzee Mengja. We visited it and verified that it was
anironoresite. Itislocated at latitude S (8° 06.540")
and longitude E (31°40.081") and measured an areaof
1808 m?. The following section interprets these re-
sultsin relation to the research problem.

Discussion

Thereare severd pointstolearn fromthisstudy.
First, GPS locations can be used to suggest that
vintengwe furnaces were situated next to malungu
furnaces. Based on Mkumbi site mapping, which was
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Site
Site Name | Type Site Location Area (wf) | Materials Discovered by
flow dage, fmace
Tupa 1 refining | S¢E° D466, E (31741561 61544 | walls Edwinuz Lyaya
smadting elags, furnace
Tupa 2 emelting | S¢8° 064037, E (31741 540 15386 | wallg Turnsifu Usis
fumace wells, smeting
Tupa 3 emelting | S¢8° 064017, E (31° 41 576") 18.26 | slaps, tuyeres David Sarmerel
fumace walls, smelting
Tupa 4 smelting | S(8° 06.576%, E (31° 41 507") 126,865 | slags, tuyeres Reuhen Temhbo
fumace walls, smelting
_Tupa 5 smelting | S(8° 066027, E (31°41.649°) 834 2646 | slags, tuyeres . Duawid Sarnowel
walls, smel
~Tupa 6 smelting | 5(8" 066287, E (31° 41.620) 45216 | slags, wysres Reuben Tembo
Tupa 7 refining | S(2° 065470, E (31416387 11304 | fow dape Reuben Tembo
Tupa & refining | S(206551N,E(31°41.6487)  1074.665 | flow dage Reuben Tembo
_Tupa @ refiring (8" 06.5357,E (31°41.587) 60.7904 | flow dags Drawid Sarmwrel
Tupa 10 refining | S(E° 065157 E (317415007 46,185 | flow slage Edwanuz Lyaya
Tupa 11 refining | S(¢8°06.5857,E (31741647 132.665 | flow slegs Aldsh Barghash
furnace wells, sameting
Tupa 12 emelting | S¢8° 065059, E (31741 668" 283385 | elags, tuyeres Aldah Barghash
flow dage and cakedike
Tupa 13 refining | S¢5° 06,6407, E (31° 41 600¢) 132,665 | elage Anits Meald
flow dags and calee dike
Tupa 14 refining | 5¢8° 066167, E(31°41.701) 61544 | slags Anits Meald
fsmace walls, smating
Tupa 15 smelting | S¢8° 067137, E (31° 41 801") 706.5 | slags, tuyeres David Sarmael
farmace walls, smalbing
Tupa 16 smelting | S¢3° 066877, E (31" 41.815) 113.04 | slags, tuyeres Diavid Sarrwrel
furnace wails, smeiting
Tupa 17 smelting | S8 065777, E(31° 41,5287 176.625 | slags, tuyeres ChatlesMagang
stending ilunga furnace
(height=0. %, bass
diatneter =2, Jrr, wall
thiclkne =24 cm, luyere
poris=0Y), smeling
Tupa 18 smelting | S(8* 065827, E (31° 41.509) 113.04 | slags, tuyeres Gabrisl Karninyoge
furnace walls, smelting
Tupa 19 smelting | S5 061807, E (31° 41.2607) 04.985 | slags. tuyeres Furgency John
Tupa 20 refining | S¢8°06.190%, E (317 41.236") 113.04 | flow sdags Frida Kombe
. . furnace walls, smelting

done by GPS and a total station, refining sites are
located between 15 m and 36 m from smelting sites.
This distance can be used to support what Wise
(1958:110) reported about fifty years ago that
vintengwe were built in front of malungu. Although
there is no evidence to make a direct association of
refining sitesto specific smelting sites, itismorelikely
that the closer the kintengwe to ilungu, the greater
is the possibility that the two furnaces have been
used by the same smelters. However, direct associa-
tion of vintengwe and malungu may not be neces-
sary because the number of refining sitesin the sur-
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veyed areasisoften less than the number of smelting
sites. This may suggest that either two or more
malungu may have shared a kitengwe and smelters
may have refined their bloom elsewhere. Here we
support the latter because Malimbo 1 refining site
was found far from asmelting area and was close to
Malimbo 2 smithing site. Thisaffirmsthe proposition
by Greig (1937:79) when hewrites" miniaturefurnaces
may have been built near orinavillage”.

Second, about 99% of refining materials are
flow or tape slagsand theremaining 1% include cake
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furmnace walls, sameting

Tupa 26 emelting | S(8° 06.2519, E (317 41.285") B03.84 tusreres Hoel Mgiiu
fumnace walls, smelting

Tupa I7 emelting | 2(8° 06.2179, E (31° 41 437 314 | slage, tuyeres Dawid Sarmasel
standing ilunga funace
(height=3 15m, base
diarmeter =2 3m, wall
thickness=20 cm, tuyere
ports=1 1}, smeling

Tupa 18 smelting | S(8° 063779, E(31°41437) 101736 | slags, tuyerss Tarng fu eird
furnace walls, smelting
slags, fuyerss, semi

Tupa 29 emelting | 58" 064067, E (31° 41.310°) 114 | reacted ome? Winifrida Deo
furnace walls, smeting

Tupa 30 smelting | S(8° 06,6337, E (31°41.824') 45216 | slaps tuyeres Dawid Sarmwel
farnace walls, smabing

Tuapen 31 smelling ,_"S{f‘" 06.6707), E (317 41.3407) 266856 | slags, tuyeres Cabrns Kaminyoge
fumace walls, smelting

Tuapsa 32 srnelting 5 (8" 06.68 65, E (31" 41.865") 63.585 | slags, tuyeres Florenting B ermard
fiurnace walls, smeting

Tupa 33 smelting | 3¢2° 06.69 1ILE (31° 41,8847 20384 | slags twyeres Lioba Jastin
fumace walls, samdting

Tupa 34 smelting | (8" 06.63 13.E (317 41,8757 165.7696 | slags, tuyeres Florenting B ernard
fumace walls, andting

Tupa 35 emelting | 3 (2° 066600, E (31° 41,0567 120.7014 | slags, tuyeres Florenting B ernard
fumace walls, smeting

Tupa 36 emelting | 5(8" 06,6207, E (31°41.902°) 379.94 | slags, tuyerss Gahriel Kaminyoge
fumace walls, smelting

Tupa 37 smelting | S(EY 065980, E(31°41.9012)  211.1336 | slags, tuyeres Florentina B emard
furnace walls, smeting

Tupa 38 smelting | S(8°06.6027, E (31°41.841) 25434 | slags, tuyerss Dawid Sarmwel
fumace walls, smelting

Tiapa 39 smelling ,_‘SI:S" 06.387, E (31" 41.818") 314 | slags, fuyeres Cavid Sacriwel
furnace walls, smeiting

Tupsa 40 srnelling 5 (8" 06.55 1% E (31° 41.801") 333.1326 | slags, tuyeres David Sacerwel
farnace walls, smelting

Tupa 41 emelfing 3¢8° 06,52 . E (31" 41,797 379.94 | slage, tuyeres Doawid Sarrrarel

Tupa 42 refining | S(8° 06.540, E (31" 41.830") 153.86 | flow dags David Sarmwel
fumace walls, smelting

Tupa 43 smelting | 5(8° 065507, E (31° 41.860") 153.86 | slags, tuyeres David Sarmrael

Tupa 44 refining | S(8° 065179, E (31" 41.835") TES | flow dags Sighid Kilok

Tuaea 45 refining SrE" 064880 E 31" 41.880 37994 | flow sacs (GFabrel Kaminvooe

dags, tuyéres, and fragmented walls. The flow slag
texture, which is greyish in color, is aresult of how
vintengwe were constructed on the slope as Wise
(1958) and Brock (1963) have pointed out that the
blast furnaces (or vintengwe) were built on asloping
side of the anthill and farther down the slope alarge
hole was dug to allow the flow out. The cake slags,
whicharealso greyishincolor, werepart of thebloom
and accumulated at the bottom of the furnace during
the refining process. While smelting sites are com-
posed of till standing furnacesor walls, refining sites
lack this component. Thisis more or less similar to
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what happened in an extensive survey of the
Kasungu Park where not one secondary furnace
(kintengwe) was identified, and hence Davison and
Mosley (1988:61) suggested that the “interpretation
of post-primary stages of ironworking isparticularly
difficult, since they have considerably less archaeo-
logical visibility than primary phase”. However, itis
important to note that vintengwe furnaces were not
meant to last. For example, among the Kaonde of
northern Rhodesi a, the secondary furnaceswere bro-
ken down after four hours (after refining, own trans-
lation) and a secondary lump of iron was collected
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Table6: NantulaRiver sites.
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Site

Slve MNamoe Type Siie Location Aven (m®)  Materials Digcoversd by
furnace wells, smelting

HMantuls 1 smelting | 5 (Eﬂ 058367, E(3 1" 40,60 ) 20096 dage, toyeres Yusta Komba

Mariuda refining | S(8 05917, E (31" 40.775% 785 fowdags Elieth
fisrnace walls, smeling

Harniluda 3 smeltng | 5 (8° 05,9507, E (31" 40.783" 340056 slags, Wyeres Imarras Khasinm
farnace walls, smelting

HMantuls 4 seelting | S (8" 05,898, E (31° 40.82T) 216.3146  slapge, toyeres Drizna Wirisho
flarnace walls, smelting

HMantuls 5 smelting | S (8" 05,9117, E (31° 40352 EE2036  slape, toyeres Saldre Mgaya
fumace walls, smelting

HMantula 6 smelting | 5 (8" 06,008, E (31° 40.8397) 11304 slepge, foyeres Fillan Orenge
furmace valls, smelhng

Mantula 7 smelting | 5 I:B" 06.057"), E (3 1” 40.64 6" 314 deps tuyeres Catherine Letas
fiurnace walls, smelting

Mantula § smeling | 5 I:B’:' 06.0617, E (317407319 5366 sags tuyeres Amne Kassam

HMantuls # refining | 5 (8" 06,1357, E (31" 40929 785 fowdags Edwirms Lysys
furmace walls, smelting

Mantula 10 | smeliing | S (8" 06.1407), E ¢31° 40,9497 314 daps tuyeres Aldeh B arghash

Mantula 11 | refining | 5(8° 06.114),E (31" 40.943) 314 fow dags Abdu Slim
droplet slags, scales,
anwil, coneglormerated

Lupofwe | serithing | 5 (8" 06,134, E (31° 41.127) 785 dags Nfzes Mensa
fumace walls, smelting

HMhale | smelting | 5 (8" 06477, E (31° 411767 132665 slape toyeres Winifrida Den
fumace vwalls, smelhng

HMiale 2 smelting | 5 [3" 06488, E{]Iu 41.168% 45116  slepge fuyeres Abdu Elim

(Chaplin 1961:58). In addition, although thefurnaces
are not there, we have refinery slags, which are not
only ubiquitous but also distinctive materials from
primary slags. Thus, we need to give due weight to
this second stage in the chaine opératoire for tradi-
tional ironworking in thispart of Africa.

Third, based on the type of materials encoun-
tered during field observation, refining slags are
clearly different from smelting sites. Thisisbased on
aspects such as slag shape and texture, surface con-
dition, oxidation and color, presence or absence of
semi-reacted ore, furnaces and walls, and type of
tuyére (tuyére-mould slag). Noteworthy is the fact
that malungu technology employed slag tapping,
whichlookssimilar torefinery dlags. However, inor-
der to make a clear distinction in the field repeated
experienceisrequired and the role of provenanceis
animportant factor.

Smithing sites on the other hand are quite dif-
ferent from the other types because they are made of
scaleand droplet dags (Miller and Killick 2004), con-
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glomerated dags, cake slags, hammers, anvils and
hearths, which are clearly different from the former
sites. Based on area measurements presented in the
previous section, smelting sites are relatively larger
than both refining sites. It may belogically correct to
suggest that the amount of remains at sites depends
on how much material was part and parcel of the
process, and hence the more raw materials at smelt-
ing areas, the more remains occur at smelting sites.

Concluson

Therearesitesfromtherefining traditioninthe
field and they are macroscopically different from
smelting sites. Although refining technology dates
between the 19" and 20" centuriesAD (Davison and
Mosley 1988; Mapunda1995b) and probably not prior
to the mid-second millennium AD (van der Merwe
1980: 491), thereisno good reason to deny the exist-
ence of EIA malungu or vintengwe technology at
this stage because littleisknown about refining sites
and their slags. Because of that possibility, endeav-
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Table7: MaonjeVillagesites.

No. 72 December 2009

Sibe
Site Nome | Type Site Location Materials Discoversd by
Malonie 1 oredte | S(8 035617, E (310 44,3007 1256 | iron ores Meee Mensja
Malonje 3 | refining | S(8°03734N.E(31°44.373")  153.86 | fowdags Group discovery
Table8: Nambogo-Namatandasites.
Site
Sibe Momne Type Site Lo avtiom Aren {m'} Ml aterials Diizcoversd by
IMamatands 1 goelting | & {Ei':' 2691y B (3 1 4.E57E) 8.5 | smelhng slags, uyerss rroug discavery
Marnatamnds 1 ode gite g (B 02441, E (31" 404357 101736 | iron ores bizee Mensja
ours to investigate the existence of this technology Bi bliography
in EIA or elsewhere in Africa should go in concert
with efforts to devise appropriate methods to iden- Barndon, R.
tify refinery materialsin the field and in the labora- 1992  Traditional Iron Working among the Fipa,
tory. Thisisimportant because these materialsform An Ethnoar chaeol ogical Study from South-
part of the archaeometallurgical record. Thus, ignor- western Tanzania. MA Thesis: University
ing them on the basis of their young dates is of Bergen.
incomprehensive in the study of human culture, the o ) ) )
subject matter of archagology, and it may foster lack 199 Flpa|ronwork|_ng and_nstechnol ogicd style’
of clarity in the classification of iron slaginAfrica. In PR. Schmidk, editor, The Culture and
Technology of African Iron Production.
| end by arguing that if we can accept the pres- Florida: University PressFlorida, pp 58-73.
ence of thistradition in the field, then thereisafur- )
ther need to study the material properties of refinery 2004 An Ethnoarchaeological Study of Iron
slags macroscopically in the field and microscopi- Smelting Practicesamong the Pangwa and
cally in laboratories with the view to define and set Fipain Tanzania. Oxford: Archagopress.
out reference materias for smelting and smithing
dags in the future. Nevertheless, it is vital to note
that not all African traditional ironworking societies Brock, B.PW.G
practised refining technology as did some societies 1963  Ironworking amongst the Nyiha of south-
in central and east Africa as described in this paper. western Tanganyika. South Africa Archaeo-
logical Bulletin 18: 97-100.
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