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ABSTRACT

As a basis for a fuller appreciation of the qualities
of Hausa architecture, this study establishes a provisiona
classification of the traditional Hausa structural systens
for supporting mud roofs and their resultant ceiling
patterns. The limtations of an architectural technol ogy
based on the use of nud and azara (planks of split pal m
trunk) have significantly influenced the nature of Hausa

architecture. The linear azara serve as a permanent form

work, both for the beans and arches and for the ceiling/
roofs. Hausa master masons consider 1.80m (6') the safe

span for the azara. In dones, the azara nust be even

shorter to ensure a uniformy curved done. These limta-

tions on the di nensions of the azara force naster nasons

to subdivide their soffits. The structural systens
supporting these subdivisions and the ceiling patterns they

generate constitute the basis for this classification.

Flat ceiling/roofs and dones have been treated
separately in order to account for the nore conpl ex
probl ens encountered in designing and erecting dones. In
response to problens ensuring a snooth transition from
square walls to the domcal formand nmaintaining a uniform
curvature for each done, the master nmasons have designed a
great variety of aesthetically pleasing structural

solutions, greater than for slab roofs.

Hausa naster nasons have created |arger clear spans

than is common in nud-roofed architecture. Their



rei nforced-nud arch based on cantilever action is the

di stinguishing feature of Hausa architecture. It has nade
possi bl e the design of spans as large as 8.00m (26' 3")
square and the design of lofty domes despite the limta-
tions of the available materials. The master nmasons have
perfected three basic types of arch configurations:

arches neeting at the crown, arches formng central coffers

and arches abutted by hal f arches.

Hausa master nasons have also fully exploited the
aesthetic potential inherent in their structural systens.
The articulation and enbel lishnent of the soffit pernmanent
formmwork and the beam or arch configuration in ceiling/
roof structures denonstrate that Hausa architectura
designs are based on a conceptual integration of structural

and aest hetic consi derations.
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(Maska) (12.70b)

Soron Guga, Emir's Palace (Kano):

corner detail (Peccinotti facket of
S. 0. Biobaku, ed., The Liv ng Culture in

Nigeria, 1976)

CHAPTER 4 THE PERMANENT FORMWORK OF THE SOFFIT

5.28b

5.28¢c

5.28d

4,12a

5.28e

5.28f

5.28g

5.28h

Friday Mosque (Kazaure)*: numbers
IHenf%fy{ng bays (JCM)

Friday Mosque (Kazaure)*: Ceiling Plan,
of eastern end (JCM)

Bay 15b Friday Mosgue (Kazaure)*: Ceiling
Plan, contiguous Joists (JCM) ,

Anteroom in the 01d Kano Treasury#*:
Ceillng detail of Jolsts with mats (DA)

Bay 2, Friday Mosque (Kazaure)*: Ceiling
plan, joists with infilling members (JCM)

Bay 6, Friday Mosque (Kazaure)*: Ceiling
an, Joists wit n ng members in
herringbone pattern (JCM)

Baﬁ 12, Friday Mosque (Kazaure)*:
o ng Plan, contiguous Jolists with

infilling members (JCM)

Bay 7, Friday Mosque (Kazaure): Ceiling Plan,
contiguous Joists with in ing members (JCM)
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84

85
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88
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89

90

90

91
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92



5.134
5.13e

5.14a
5. 14a

5.15a
5.15b

5.16a
5.16b

5.16¢
5.16d
5,16e

5.21a
5.21b

5.22a
5.22b

5.22¢
5.224

5.23a

Openings pierced in the partitions

Pier supporting partitions at western
entry

Dakin Alhaji Abashi, Gidan Yarima

gKatsina)

Ceiling Plan

Ceiling Plan

Throne Room, Gidan Chef de Canton
(Kant-he Niger)

Ceiling Plan

Central pier with pilastres

Friday Mosgue (Maska)

Central pier and vistas (DA)

Ambulatory type extension of space below
beams (DA

Arches forming a bay (DA)
Ceiling Plan (interpolated from Leary, 1966)
Vista from one bay to the next (DA)

Danbaladi's Zaure, Gidan Chef de Canton
tKantche, Niger)

Section
Ceiling Plan

Quter Zaure, Gidan Yarima (Katsina)

Central pier

Ceiling Plan showing entry to courtyard
for houses at upper left

Sectiaon

Ceiling Plan showing bracket in Bay 2
and tauyi

Anteroom to the Fulani Emir's Throne Rocm,

Emir's Palace (Katsina; Jos Museum)

Section

xxi

104

1058

10%
106

107
108

108
108

109
109
110

110
111

113
114

115
116

117



5.23b

5.24a
5.24Db

5.25a
5.25b

5.26a

5.27a
5.27b

5.28a
5.28a

Ceiling Plan

ODuter Zaure, Gidan Chef de Canton

(Madaoua, Niger)

Central pier with exposed bracket/capitals
Ceiling Plan

Zaure, Gidan Captini (Tahoua, Niger)

Ceiling Plan (Interpolated from Gabus 6 1958)
Section (Gabus, 1958)

Cuter Zaure, Gidan Chef de Canton

Dogondoutchi, Niger)#*

Ceiling Plan

Outer Zaure, Gidan Chef des Peuls ‘Fulani),

(Zinder, Niger)

Ceiling Plan
Section

Friday Mosque (Kazaure)*

Ceiling Plan

Ceiling Plan (larger scale)

xxii

118

120
121

122
122

123

124
124

125
126

CHAPTER & FLAT-ROOFED ARCHES SPRINGING FROM THE WALLS

6.22a

11.51d
11.5%e

Boys' Room, Gidan Hassan Jamil {(Kano)*

Ceiling Plan(after Foyle, in Denver 1978:1
Fig.277) e yer 1978:172

Inner Zaure, Gidan Madawakl (Katsina)

Ceiling Plan
Ceiling Plan of cuter and inner zaure

Outer Zaure, Gidan Iro (Katsina)

6.13a Ceiling Plan

6,130

Sketches of embossed designs hetween
arches

128

128
129

130

131



6.14a

6.2%a

6.21b

b.21c

6.21¢C

6.27e

&.22a

6,23a

6.24a
6.240
6.24c
6,24d

£.3%a
6.32b

Council Chambre, Emir's Palace {(Katsina)

Ceiling Plan (NCMM)

Zaure, Gidan Alhaiil Yusufu Danburimi

(Tsauren Tsako,Katsina)

Section

Intersection of whitewashed transverse

arches with enamel plates;
flanked by revealed sotfrit (DA)

Ceiling Plan; revealed joists in a
revolving pattern

Floor Plan: dado linking paired
transverse arches (DA)

Ceiling Plan

Horizontal, stepped moulding linking
paired arches (DA)

Zaure, Gidan Hassan Jamil (Kano)*

Ceilin )Plan (after Foyle, in Denyer 1978:175,

Fig.27

Gidan Dan Halima (Dutsin Ma)

Ceiling Plan

The Babban Gwani, Gidan Madaki (Kafin

Madaki via Baucni)

Exterior view

Section A-A viewing doorway to interior (NCMM)

Section B-B viewing fireplace (NCMM)

Exterior detail: walls and parapet

Room 5, Schwerdtfeger's House Plan No. 78

(Zaria)

Ceiling Plan {(after Schwerdtfeger, 1971:75)

Diagrams:

alternate arch configurations
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136
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138

139

139
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CHAPTER 8 THE PERMANENT FORMWORK OF THE SOFFIT

10.13%a

10.14a

10.41¢C

11.51¢

10.32d

10, 42a

11.61a

11.51¢

11,610

3.31e

3.02¢

13.200

11.41d

10,61b

10 31a

Small Zaure, Built by Sarkin Gini
Alhaji Abdu (Bauchi): vertical azara
Jeists rising from the backs of tauyi
to subdivide dome compartment

Round Thatched Room, Emir's Palace
(Abuja; Jos Museum):; vertical azara
Joists Dbisecting dome compartment (NCMM}

Small Livingroom, Gidan Magajin Gari
Katsina): Ceiling Plan, lateral Jjoist
forming an octagonal base

Quter Zaure, Gidan Madawaki (Katsina):
Ceiling Plan, lateral beams bracing
paired arches

Shigita Nutawa, Emir's Palace {(Birnin Kebbi}:

Ceiling Plan

Magsura, Friday Mosgque (Dosso): Ceiling
Plan, lateral beams at the edge of
crown-tauyi

Quter Zaure, Gidan Alhaji Barmoc Makudawa
{Katsipa)}: Ceiling plan, lateral beams
bracing the rising arches and creating a
pattern

Quter Zaure, Gidan Madawaki (Katsina):
Ceiling Plan, lateral Jjoists supporting
infilling members

Gidan Alhaji Barmo Makudawa (Katsina):
Ceiling with false ribs bisecting coffers
on the diagonal (DA)

Senior Wife's Room, Ubandoma (Birnin Kebbi):
Ceiling with crown-tauyi (DA)

Reception Room for District Heads, Doraye
Palace (via Kano}: Ceiling with revealed
crown-tauyi (DA}

Mallam's Room, Panisau Palace {(via Kano):
Ceiling with c¢rown-tauyi around the
central coffers (DA)

Guest's Room, Panisau Palace (via Kano):
Celling with crown-tauyi and tauyl (DA)

Sharia Court, Friday Mosque (Zaria; Jos
Museum) Ceiling Plan (JCM)

Inner Zaure, Gidan Makama (Kano):
Ceiling Plan

Xxiv
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160
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163
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11.11e

11.11%

12.118

12.17h

11,213
11.21s
11.21t

10.43d

11.21q
13.20c

11.51¢

Quter Zaure, Gidan Magajin Gari (Maska):
Celling rlan with octagonal base formed
by walls and tauyi

Same as above with dots indicating imaginary

circular base for the domical form

Inner Zaure, Gidan Magajin Gari {(Maska):
Ceiling Plan with oval indicating
imaginary base for vault

Diagrams: stages of erecting tauyi in
corner compartment of 12,11

Friday Mosque (Zariaj; Jos Museum) Ceiling
Plan, east portion cof east central bay
showing formation of octagonal base (JCM)

Friday Mosque (Zariaj; Jos Museum): Section
B-B ¢f north-west bay showing slopes of
tauyi panels (JCM)

Friday Mosque (Zariaj Jos Museum): Ceiling
Plan of south-west bay showing formation
of octagonal base (JCM)

Yangoro Mosque (Kano) Portion of ceiling
showing centre-tauyi (DA)

Friday Mosque (Zaria): lateral bay showing
levels of superimposed tauyi (Elizabeth
Seriki)

Guest House, Chef de Dosso (Dosso, Niger):
Ceiling, multiple small tauyi resting on
many arches.

OQuter Zaure, Gidan Madawaki (Katsina):
Ceiling Plan, Joists support vertically
aligned infilling members

XXv
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168

169

169

170

170

171

171

172

172



xxvi

CHAPTER 9

The Amini, Gidan Sarkin Kebbin Yabo (Yabo)

9.11a Facade (DA) 175
5.11b Section 175

9.11¢ Piers with springing of arches and grilles (DA) 176

9.117d Ceiling Plan of ground floor showing piers 177
and beams

9.117b Section . 177

§.11e Grille and gallery (DA) 178

9.11f Column and vista seen from central space (DA) 178

Sharia Court, Friday Mosque Complex
(Zaria: Jos Museum)

10.61b Ceiling Plan (JCM) 179
10.,617a Elevation (JCM) 180

Senior Wife's Room, Gidan Ubandoma
(Birnin Kebbi)

G.31a Exterior view (DA) : 180

9.317b Section 181

9.317c Ceiling Plan 181

G8,31d Doorway in partition wall (DA) 181

§.37e Intersecting arches and steeply pitched 182
permanent formwork azara (DA?

Quter Zaure, Gidan Chef de Canton {Dosso)

11.71e Facade | 183
11,71f Portion of Section A-A 183
11.71g Ambulatory (DA) 184
11.71h Portion of Section A~A 184

Council Chambre, Emir's Palace (Birnin Kebbi)

9.51a Section 185

9.51b Vista from central space through doorway 185
to ambulatory {DA)



9.51¢
9.5%1d
9.51e

1121

11.21b

11.27k

11.21m

11.27n

9.,71a
9.71b
9.71c

CHAPTER
10.10a

10.11a

10.11b

10.12a

Ambulatory arches (DA)
Base and pilastre flanking doorway (DA)

Ambulatory space (DA)

Friday Mosgue (Zaria; Jos Museum)
(17.21 and 12.21)

Bay in Section B-B (11.,21h), freestanding
partition wall (JCM)

xxvii

186
186
187

187

Floor Plan indicating sections taken (Moughtin, 188

1972: 144, Fig,1); see below 11.2%1e and
11.21h for sections

Partial Ceiling Plan showing partition wall
blocking view of mibrab (JCM)

Section A-A of freestanding partition wall
{JCM)

Section detail of 11.21m (JCM)

Wudil Palace Mosgue {Wudil)

Plastered ceiling with arches and tauyi {DA)
Ceiling Plan (not to scale) (Da)

Column with slender arches springing on
two levels from all sides {DA)

10 ARCHES MEETING AT THE CROWN
Diggrams: similiar structural capacity of
(1) two intersecting transverse arches and
(2) two paraliel arches

Upper Floor Room with staircase, 0ld
I'reasury (kano)

Portion of Ceiling, hexagonal frame for
revealed tauyi (after photo by DA)

Portion of Ceiling, intersection of
transverse arches and plastered crown-
tauyi (after photo by DA)

Room in Kabomba Village, (North of Bakori,
caria bmirate)

Diagrams: erection of soffit permanent
formwork

189

180

191

192
193
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196

196
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10.13a
10.13b

10.14a
10.140p

10.21a

10.21b
10.21¢

10.21d

10.31%a

10.32a
10.32b

10.32¢
10,324

10.23a
10.33b

10.41a
10.41b
10.41¢

gmall Zaure, Built by Sarkin Gini

Alhaiji Abdu {Bauchi)

Tauyl and arches in ceiling

Intersection of arches and azara in
celling

Round, Thatched Room, Emir's Palace
{Abuja: Jos Museum)

Floor and Ceiling Plan (Denyer, 1G78)
Section {(Denyer, 1978)

Quter Zaure, Gidan Sarki (Kurfi)

Facade, entry surrounds with layered
treatment and embossed patterns (DA)

Section
Ceiling Plan
Intersection of transverse arches (DA)

Inner Zaure, Gidan Makama (Kano)

Ceiling Plan

Shigifa Nufawa, Emir's Palace (Birnin
Kebbi)

Section

Intersection of double-tiered arches
and the diagonal arches (DA)

Revealed crown-tauyi and mats (DA)
Ceiling Plan

Round Zaure, Gidan Chief Imam {Zaria)

Ceiling Plan (Urbanowicz, 1979)
Section (Urbanowicz, 1979)

Small Livingroom, Gidan Magagin Gari

(Katsina)

Section of livingroom complex

Section of livingroom

Ceiling Plan
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208

209
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210
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10.42a

10.43a

10.43b

10.43¢

10,51a

10.51b

10.61a
10.61b
10.61¢c

10.71a
10.71b
10.71¢c

10.81a
10.81b

10.82a
10.82b

Magsura, Friday Mosque (Dosso, Niger)#

Ceiling Plan

Central Dome, Yangoro Mosgue (Kano),
(now hidden by a dropped ceiling)

Ceiling with crown-tauyi and whitened
azara joists emanating like sun rays (DA)

Double~-tiered arches supgorting dome;
reduction of Plate III (DA)
Column (DA)

Quter Zaure, Emir's Palace (Birnin Kebbi)

Transverse arch rising to central pier;
subsidiary arch rising to abut diagonal
arch (DA)

Ceiling Plan

xxix

214

216

et
17

218

219

Sharia Court, Zaria Mosgue Complex (Zaria*; Jos)

Elevation (JCM)
Ceiling Plan (JCM)
Decorative centrepiece (JCM)

Inner Zaure, Chef de Canton (Dosso, Niger)

Section
Ceiling Plan

Arches intersecting at apex (after photo
by Gardi, 1974: 224)

Inner Zaure, Gidan Chef de Canton
{ Dogondoutchi, Niger)*

Section

Ceiling Plan

Former Audience Chambre, Lugard Expedition
Photographs, Emir's Palace EKano)*

Ceiling Plan, interpolated from 10.82b

Section, based on Lugard expedition
photographs (Leary, 1977:12,Fig.3)

220
220
221

222
222
223

224
225
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227



CHAPTER

1l.1la
11.21D
1l.1lc

11.114d

1l1.12a
11,12

1l.12¢

1l1l.12d
11.12e

W [ <

1l.13a

11.14a
11.14b

11.14c¢c

11.15a

11.15b

11 ARCHES FORMING CENTRAL COFFERS

Quter Zaure, Gidan Magajin Gari, (Maska)

Section

Ceiling Plan: stages of erection

Tauyi in corner compartment (DA)

Tauyi in compartment between arches (DA)

Turaka in Village Compound {(Zangon-Aya
via Xaduna)

Roof lines

Armature for coffered arch configuration
Plastered tree branches rising to support
coffer-forming tree branches which have
not yet been plastered

Another view of 11,12c

Junction of permanent formwork for
adjacent arches

Thin plastering on arch formwork revealing
upper end of first cantilevered zuri

Zaure, Gidan No. 135, Mandarawa Quarter

(Kano)

Ceiling with coffer surrounded by crown-
tauyi %after photo by DA)

Soron Guga, Emir's Palace (Kano)

Ceiling; reduced version of plate IV (DA)

Corner with cornices below and tauyi above
(DA)

Central coffer and embossed soffit
decoration (Leventis Stores, Ltd.)

Round Zaure, Gidan No. 101, Liman Quarter

(Zaria)
Floor and Ceiling Plan (Urbanowicz, 1979G)

Section (Urbanowiez, 1979)

XXX.
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229
230
230

231
231
232

232
233

234
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237
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11,21a

11.210

11.27¢
11,274

11.2%¢
11.21%F

11.2%¢

11.21n

11.211

11.31a

11.32a
11.32b
11.32¢

11,412

11.410
11.41¢

11.51a
11.51b
11.51¢
11.57b

xxxi

Central Bays, Friday Mosque (Zariaj; Jos Museum)

(9.61, 12.21)

Diagrams: comparison of (1) Zaria and X 239
(2} standard solutions to spanning

6.40m (21') square spaces with a

coffered arch configuration (JCM)

Floor Plan indicating sections taken 239
{Moughtin, 19/2: Tuu, rig.1); see below
11.27e and 11.27h for sections

Ceiling Plan of west=-central bay (JCM) © 240
Section showing depth of engaged columns 241
and superimposed tiers of tauyi (JCM) S
sSection A=A (JCM) ’ ' - 2482
Section A=A, detail of east;central ' - 243
bay (JCM)

Ceiling Plan, north portion of east- 243
central bay showing octagon formed by -
superimposed tauyi (JCM)

Section B-B (JCM) o 244

Ceiling Plan of east-central bay (JCM) - 244
Princess's Upper Storey Room, 01d

Treasury (Kano) ,

Oblique view of arch section in ruins (DA) 245

Soron _Inglia, the Throne Room, Emir's
Palace (Kanag)

Tauyi and intersecting arches (DA) © 247
Ceiling Plan (after Leary, 1977) _ oL7
Rising arches (DA) . 248

Guest's Room, Panisau Palace (via Kano)

Section N 249
Ceiling Plan ' 249
Whitewashed arches and tauyil edges (DA) 250

Quter Zaure, Gidan Madawaki (Katsina)

Section _ 250
Perspective Section | 251
Ceiling Plan : 251

Perspective Section - 252



11.61a
11.61Db

11.61¢

11.71a
1171k
11.71¢

1l.714

11,72a
11.72b
11.72¢
11.72b
11.72d4

11.73a

11.73b
p 5 R T
11.73d

CHAPTER

12.11a

12.11b

Quter Zaure, Gidan Alhaji Barmo
Makudawa (Katsina)

Ceiling Plan

Central coffers surrcunded by recessed
false ribs and recessed lateral beams
(DA)

Recessed false ribs (DA)

Quter Zaure, Chef de Canton (Dosso,

Niger)
Section: subsidiary arches darkened

Ceiling Plan: subsidiary arches darkened

Section: subsidiary arches functioning
as pseudo=-principal arches darkened

Zaure facade with domes visible

Zaure, Gidan Mohammed Galadima {(Tondobu
Quarter, Dosso, Niger)

Facade
Section
Ceiling Plan
Section
Floor Plan

Zaure, Gidan Boubakar Fulan
(Kouremaria, Niger)

Wall opposite entry showing windows
between arches (DA

Ceiling Plan
Section
Exterior of dome and windows

12 ARCHES ABUTTED BY KAFA (HALF ARCHES)

Inner Zaure, Gidan Magajin Gari (Maska)

Section

Ceiling Plan

axxii

253
253

254

255
255
256

257

258
259
259
260
260

261

261
262
262

263
264



xxxiii

Lateral Bays, Friday Mosque (Zaria;
Jos Museum), (9.61, 11,21)

11,210 Ceiling Plan of north-east bay (JCM) 264

11,21p Ceiling Plan of north-east and 265
south-east bays (JCM)

11,21q Kafa abutting twin transverse arches to 266
support superimposed tauyi (Elizabeth
Seriki)

11.21r Low arches and piers defining the ends 266

of the lateral bays (Rosenthal Art Slides)
11,218 Section B-B of north-east bay (JCM) 267

Ground Flcor Room in Soron Sanda
Maiganari (Kano)

12.317a Ceiling Plan (not to scale) (after Saad, 268
1981: 300,Fig.1)

Women's Common Hall, Schwerdtfeger's
House Plan No. 78 (Zaria)

12.41a Ceiling Plan (after Schwerdtfeger, 1971) 269

Inner Zaure, Gidan Magajin Gari (Maska)

12.11c  Ceiling (DA) 270
12.11d Ceiling (DA) 270
12.11e Rising, paired arches (DA) 270

CHAPTER 13 THE INTERFACE BETWEEN STRUCTURE AND DECORATION

11.61d OQuter zaure, Gidan Alhaji Barmo {Makudawa): 273
multiple cornices at Jjuncture of wall and
ceiling (DA)

3.33a Shigifar Tambura, Kanta Museum (Argungun): 274
decorative projections of crucitorm
capitals

10.21a OQuter Zaure, Gidan Sarki (Kurfi): surrounds 274
of entry with layered treatment and
embossed patterns (DA)

13,20a Wife's Room, Gidan Alkali (Argungun): 275
infilling members placed on the diagonal
to create a crisscross pattern (DA)




6.21¢c

10.13a

11.21¢

13.20b

11.4%¢

10,11a

10.43%a

9.71a

13.20¢

11 .1ba

11 .14¢

10.82b

3.52b

9.11b

Zaure, Gidan Alhajl Yusufu Danburimi
(Katsina): pattern of azara Joists revolv=-
ing around the intersection of arches

Zaure Built by Sarkin Gini, Alhaji Abdu
(Bauchi): ceiling with Jjuxtaposed natural
materials highlighting their differing
colours and textures

Friday Mosque (Zaria; Jos): Ceiling Plan of
west-central bay, tiers of revealed tauyi
culminating in a plastered coffer with

an embossed crisscross design

Mallam's Room, Panisau Palace (via Kano):
tauyl as softly, curving frames in an
overall design (DA)

Guest Room, Panisau Palace (via Kano):
whitewashed edges of tauyl panels
con?rasting with deep azara of the soffit
(DA

Upper Floor Room with Staircase, 01ld
Treasury %ﬁano)*: abstract design in
soffit (after DA)

Central Bay, Yangoro Mosque (Kano):
ceiling with pattern of sun rays (DA)

Central Bay, Wudil Palace Mosque (Wudil):
ceiling with minimal plastering revealing
the structure (DA)

Guest House, Chef de Dosso (Dosso, Niger):
ceiling with small tauyi panels of tree
branches abutting each other at various
angles

Soron Guga, Emir's Palace %Kano): ceiling;
reduced version of Plate )
Soron Guga, Emir's Palace (Kano): central

coffer and embossed soffit decoraticon
(Leventis Stores, Ltd.)

Former Audience Chambre, Emir's Palace
(Kano): Section, based on Lugard expedition
photographs (Leary, 1977:12, Fig.3)

Recention Room for District Heads, Doraye

Palace (via Kano):unplastered arch
SO 5

The Amini, Gidan Sarkin Kebbin(Yabo):
cection showing parabolic curve of the
arches
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13- 303

11.21r

11.213

13.30b

11.14d

11.32¢

10.32e

10.71a

10.710
10.72b

11.72¢

13.40a

13.40b

Ruins of Inner Zaure, Gidan Alhaji Barmo
Makudawa (Katsina): arches showing stepped
soffits (DA)

Lateral Bays, Friday Mosque (Z . J
Museum): washboard fluting on the arches
(Rosenthal Art Slides)

Friday Mosque (Zaria; Jos Museum):
Section A-A of west-centra ay showing
embossed designs on the piers and arch
pilastres (JCM)

Ruins of Inner Zaure idan Alhaji Barmo

Makudawa (Katsina): detail of identical

embossed patterns on arches (DA)

Soron Guga, Emir's Palace (Kano): detail
of embossed and painted arch (Peccinotti,
Jacket for S. 0. Biobaku, ed., The Living
Culture of Nigeria, 1976}

Soron Inglia, Emir's Palace (Kano): rising

arches showing motifs which differ from
arch to arch %D

Shigifa Nufawa, Emir's Palace_LBirnin
Kebbl): detail of lattice-work uniting

Ewo-fiered arch (DA)

Inner Zaure, Gidan Chef de Canton (Dosso):
ection, articulation of structure--princi-
pal structural arches handled an pilastres
while less essential intermediate arches
spring from eye level.

Ceiling Plan of 10.71a

Zaure, Gidan Mohammed Galadima (Dosso):
Section, articulation of structure--
structural arches handled as pilastres
while the central transverse arch is
handled as a supplementary, decorative
arch springing from eye level

Zaure, Gidan Mohammed Gala Dosso):
ing Plan
Ruins of Outer Zaure, Gidan Ubandoma

{Birnin Kebbi): the remains of a
transverse arch with its pilastre and
an intermediate arch with decorative
circular embellishment at its base {DA)

Quter Zaure, Gidan Alhaji Mani Yanshuni

(KatsinaE: diagonal kafa rise to abut

the Jjuncture of adjacent transverse
arches (DA)
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11.61b

10.32b

6.32b

13.50a

11.21b

10.51b

10.21¢

10.81b

11.61a

11.71a

Outer Zaure, Gidan Alhaji Barmo Makudawa
(Katsina): recessed diagonal kafa decorated
w a small enamelware plate near their
jJunction with adjacent transverse arches
forming part of the central coffers (DA)

Shigifa Nufawa, Emir's Palace (Birnin Kebbi):
Juncture ol two-tiered transverse arches
%no?structed by standard diagonal arches

DA

Diagrams: comparison of (1) the more
elegant kafar kaza solution with (2) single
transverse arch sclution for spanning
small, flat-roofed spaces

The multiplicity of arches as a structural
solution for large spaces:

(1) sharia Court, Zaria Mosque Complex

aria®*: Jos Museum)(
A

Plan

(2) Soron Inglia, Emir's Palace (Kano)
(11.35b): Cetiing Plan (after Leary, 1977)

(3) Friday Mosque (Zaria; Jos Museum)
JCM)
Friday Mosque (Zaria: Jos Museum): Floor

Plan of solution addressing both
structural and functional concerns (JCM)

Quter Zaure, Emir's Palace (Birnin Kebbi):
supplementary arches springing irom both
sides of the bases for the transverse
arches and rising to the diagonal arches
thereby providing a frame for the
infilling members (DA)

Quter Zaure,Gidan Sarki (Kurfi): Ceiling
Plan, subsidiary kafar kaza arch configura-
tions

Inner Zaure, Gidan Chef de Canton
(Dogondoutchi): Ceiling Plan, closely
spaced arches meeting at the crown

Quter Zaure, Gidan Alhaji Barmo Makudawa
(Katsina): Celling Plan, closely spaced
coffer forming arches and false ribs
Quter Zaure, Gidan Chef de Canton (Dosso):

Section with the five principal arches
darkened

.210): Ce ng Plan of north-east bay
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11.71d

1L.7gs

11.71e

11, 32a

11.73c

11.73b

6.23a

11.14b

10.43a

10,32e

10.61d

Ceiling Plan of 11.71a with the five
darkened arches indicating that the corner
arches are in reality subsidiary to the
diagonal arches and therefore properly
termed pseudo-principal arches

Section 11.7%7a with only the pseudo-
principal arches darkened

Centrepiece of 11.71d which culminates
the entire composition

Soron Inglia, Emir's Palace (Kano): an
extra-large dome associated with power
and wealth (DA)

Zaure, Gidan Boubakar Fulan (Kouremaria):
Section with darkened pseudo-principal
arches

Ceiling Plan for 11.73c, also with darkened
pseudo=-principal arches

Zaure, Gidan Dan Halima (Dutsin Ma):
Ceiling Plan, decorative pattern In the
infilling members

Soron Guga, Emir's Palace (Kano):

?Ei?er with cornices below and tauyi above
D,

Central Bay, Yangoro Mosgue (Kano):
revealed ana plastered portions of the
soffit permanent formwork simultaneously
embellish the soffit and reveal the
structure (DA)

Shigifa Nufawa, Emir's Palace (Birnin Kebbi):
structural, form-giving and decorative
arches (DA5 .

Sharia Court, Zaria Mosqu

(Zaria*; Jos Museum): Centrepiece and
arches forming a decorative pattern which
respects and enhances the structure

(Eric Taylor in Williams, 1972:106)
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GLOSSARY OF FCREIGN TERMS

HAUSA TIRMS*
Alkali

Alhaji m,

Amini
azara f.

Babban Gwani

Bawan Dodo

birni m,

burgji m,

daki m.

dakin

daurin guga m,

dungg
gida m.

alkali m,

(pl, alkalai) judge

(f. alhajiva) pl. alhajai = alahazi Ar.)

one who has gone on the pilgrimage
to Mecca; used as a form of address.

the shigifa of Gidan Sarkin Kebbin
Yabo named after the builder who
built the room

(pl. azaru = azarori) section of a
split paIm tree trunk used for roofing
(usually gziginya is employed).

literally: big expert (1) epithet for
the early nineteenth century chief
builder of Zaria who designed and
built the Zaira Mosque (2) the
reception hall at Gidan Madaki in
Kafin Madaki falsely reputed to have
been built by Babban Gwani

the entrance tower to the emir's
palace in Daura

(pl. birane) a walled town

{buraza) clayey earth with grave
content, .
{pl. dakuna) (1) a house {usually refers
to a round, thatched house) (2) a room
in a house

possessive of daki, Dakin X = the house
of X

(1) calabash for drawing water having
several sticks (kafa) attached to it
to form the umbrella-like ribs which
serve as the handle (2) vaulting of

a ceiling.

equivalent to tuni (See Saad 1981:209).

(pl. gidafe = gildaduwa = gidadaljo)
(1) compound (2) house consisting of
several rooms. '

¥The following definitions have been paraphrased
from Dictionary of the Hausa Language by R.C. Abraham

The spellings have been copied from Abraham.
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gidan (possessive of gida, gidan X = the house
of X.

giginya f. (pl. gizinvoyi = giginyu) deleb palm
(Borassus ¥Ia5ellifer .

ginshiki m. (pl. ginshikai) (1) (a) pillar supporting
roof EEI basis (2) double thickness

reinforcing gown (3) Katsina Hausa: load
bearing partition wall,

goruba f, gpl. orubai = gorubobi) dum-palm
Hyphoene Thebalca).

gwani the epithet of wveneration bestowed upon
"a craftsman of exceptional skill,
inventiveness or imagination" (Saad, 1881).

gwanita the state of being gwani; the attributes
of gwani; or an instant of display of the
powers of gwani (S5aad, 1981),

kafa f. (pl., kafafu = kafafuwa = kafofi) (1) foot,
leg. (2) each half—arch in any of the
arch configurations supporting a dome.

kafar kaza (1it, chicken's foot) the arch configuration
for a vault where a full transverse arch
is abutted at the crown by a halfearch to
create a third point support.

kafi m. (1) hut of cornstalks. (2) (a) stockade
(b) town surrcunded by stockade fence.
(3) equivalent to zuri (See 3aad,1981: 208-210).

Kafin IMadaki name of a the town north of Bauchi which
was traditionally part of the fiefdom of

the Madaki
kasa A. (kasa) f. (1) earth, soil (2) country,
district.
katsi m. ashes from dyepit residue spread over
roofs and in dyepits as an indigenous cement.
kofa f. (pl. kofofi) doorway.
Kubara Birnin Kebbi Hausa: lightweight azara

from the top of the deleb palm tree; used

for the infilling material in reinforced

mud arches (Sarkin Gini Birnin Kebbi, personal
communication, September 1682).
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Kulli Birnin Kebbi Hausa: the set of azara
which rest on the permanent formwork
azara of both legs of a reinforced-mud
arch, completing the permanent formwork
of the arch (Sarkin Gini Birnin Kebbi,
personal communication, September, 1682),

kyaure m, (pl. kyamare = Kkyaware) door made of
palm timber, planks, beaten iron, etc.

laka f. mud .

laso A. (laso) m impervious cement for sealing

roots and dye-pits combining katsi and
other vegetable materials (indigo 1liquid,
treated animal hairs, strawless horse
manure, and a fusion from the roots of

a wild vine).

limam = limami = 1liman m. (pl. limamai) Arabic
officiating Muslim priest,

Madaki m. an important title and official position,
appointed by the ruler.

Madakawaki ratsina Hausa: equivalent to Madaki,

Mazadjin Gari m, an important title and official position,
appointed by the ruler in Xano and Katsina.

magini m or f. (pl. magina) (1) builder (2) potter.

mashifidi equivalent to kulli (See Saad, 1982:210),

rijiva f. (pl. riji = rigodi = rigazai = Kt,
rivoji 1) well (2) ceiling coffer,

Nufawa Nupe people.

Sarki m, (pl. Sarakuna = 3araxai) (1) Emir (2) Chief.

Sarkin Gini head of the official builders, a heredidary
title appointable by the emir

shigifa f£, (pl. shigifu = shigifofi = sghigifai)

Katsina and Sokoto Hausa: a rectangular mud
room with a mud roof.

Shigifar Nufawa the large room in the emir's palace in
Birnin Kebbi where the Emir of Bida
is received on his regular visits
representing his people.




Shiglfar Tambura

Soron Inglia

Soron Guga

tabo m.

tambari m,

tauzi

tubali m.

tuni

turaka f.
Ubandoma

zZaure m

x1i

the recom in the Kanta Museum in
Argungun (formerly the emir's palace)
where the drums are displayed.

(pl. sorave) Kano: (1) rectangular flat-
roofed house (or round house with cupola-
ton) where walls and roof are mud (2)
lower storey of such a rectangular
building.

reception room in the Kano palace built
in 1934 while the emir was visiting
Inglia, England. :

reception room in the Kano palace named
after 1its domed ceiling.

swamp silt.

(pl. tambura) hemispherical drum.

Jolists laid across the corners of a
room, bay or dome compartment forming a
panel which lessens the span for the
remaining Jjoists.

(pl. tubala = tubula) sun=dried mud
brick. _

Birnin Kebbi Hausa: in reinforced-mud
arch construction, the bed of reinforcing
azara laid parallel to the wall to
redistribute the thrust of the arch

over wider area of the wall; equivalent
to tuni (Sarkin Gini Birnin Kebbi,
personal communication, September, 1982).

(1) (a) that part of a rich man's compound
reserved for himself when he has several
wives, (b) his personal room.

a very impoertant title and official
position in the emirate of Gwando, appointed
by the ruler. :

(pl. zauruka) entry room for a compound
which traditicnally functions as a living
room, workshop and place for business
transactions.



xlii

zuri Birnin Kebbi Hausa: the cantilevered azaras
constituting the permanent formwork members
which create the basic form of a reinforced
mud arch.

ARAB TERMS

imam the officiating priest of a mosque.

magsura the bay immediately preceeding the mihrab
reserved for the temporal ruler and the imam,
often surrounded by a decorative enclosure
and vaulted with a dome.

mihrab niche in the wall of a mosque indicating

the direction of lMecca and hence the direction
one faces during prayer.

FRENCH TERMS

chef de canton principal administrative representative
of the government drawn from the traditional
community and responsible for a district
but subordinate to the national adminis-
trators posted to the district.

chef de canton des peul the same as above but responsible
only for the Fulani in the district.

”
pise

_—

walls constructed by ramming mud with a
mixture of straw, dung or pebbles into a
large moveable shuttering.
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CHAPTER 1

RESEARCH METHODOLOGY

1.00 Introduction

Definition of the Subject

The traditional Hausa master mascns have developed
a wide range of solutions to the problem of gpanning
space with mud roofs. These solutions, in the hands
of best master masons, are especially admirable for
their sensitive integration of structure and decoration.
This typology classifies the structural systems and
resultant ceiling patterns designed and built by Hausa
master masons between 1800 and 1960, the year Nigeria

became an independent nation.

The Hausa mud roof and ceiling are one monolithic
whole, OSimilarily the floor of an upper storey forms
a monolithic whole with the ceiling of its lower storey.
Hausa master masons have spanned square, rectilinear
and round rooms with flat and domed mud ceiling/roofs.
The master masons have perfected a variety of trabeated
and arcuated systems for supporting flat roofs. Their
arcuated systems are capable of supporting very large
spaces. They have been known to attain free spans
with dimensions as large as 8,20m x 8.65m x 6.75m
(26'11"x28'4"x22"'3") for the flat-roofed reception
hall named Babban Gwani (6.34) which was built near
Bauchi in Kafin Madaki in the mid-nineteenth century

1Each reference to a space documented in the typology

will be accompanied by a bracketed indication of
the chapter and section where it is fully discussed
or by an illustration whose label includes the
bracketed cross-reference, The measurements for
the Babban Gwani are taken from the scaled drawings
in the Jos lMuseum collection.




and reputed to have been built by Babban Gwani,

Arcuated systems also support lofty domes. The
largest domed spaces have dimensions comparable to
those of the Babban Gwani. In domed rooms, the backs
of the arches form the general contour of the dome.
The domed form is the preferred form for the most
prestigious palace rooms. Nonetheless, a dome as
small as 3.00m x 3.40m x 2.75m (9'11"x11'2"x9"')
was measured by the author in a private home in

Katsina and presumably smaller ones exist.

The Hausa master masons have also combined these
systems to create large mosque sanctuaries. The Zaria
Mosque, built around 1836 1is the finest example. It
measures approximately 18.60m x 21.70m x 5.50m (61'x
?0'x18')2 and is supported on many arches as well

as piers and beams.

Both the trabeated and the arcuated space spanning
solutions relv on the same principle. Lashed-azara '
beams and reinforced-mud arches supported by walls
and/or columns or other vertical supports divide the
space to be spanned into bays or vault webs, Within these
subdivisions, lateral Joists and tauyi (sets of contiguous
timber forming ceiling panels) incrementally reduce

the space to be spanned to the point at which closely

spaced timber can safely support the roof.

1.10 Methodology and Practical Limitations

The methods used by master masons to reduce the

2These measurements were taken from the large scale

architectural drawings prepared by Professor J.C.
Moughtin and sent to Professor David Aradeon for
the FESTAC exhibition. See the frontispiece.
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space to be spanned result in ceiliﬁg pafferhs which
contribute significantly to the aesthetics of Hausa
architecture., This study is devoted to establishing
a provisional classification of the traditional
Hausa structural systems for supporting mud roofs aﬁd
their resultant ceiling patterns. These ceiling
patte™is and their structural support systems are
identified and analysed using examples of rooms for
which measured drawings are available. 1In so far

as possible, the most artistic and/or structurally
daring versions of each ceiling pattern have been
selected for study. In addition, an attempt has been
made to include as many examples as possible of the
oldest extant Hausa buildings in order to provide the
beginnings of the basis for a study of the history

of Hausa mud-roofed architecture. Unfortunately,
sufficient data are not yetavailable for the establish-
ment of hypotheses concerning the history of the
spatial distribution of the ceiling patterns that

will be described,

The analysis of Hausa structural systems used
in this thesis makes no pretense of relying on the.”
recently developed limit state theory which Professor
S. Cleszkiewicz has applied to the Zaria Mosque.3
Hausa master masons evolved an empirical understanding
of their structural systems without the benefit of

the limit state theory. The description of Hausa

structural systems presented in this thesis is based

33ee below Section 3.10



A
on interviews with the builders, site observations (includ=-
ing the observation of ruins) and analysis of the measured

drawings used as a basis for this typology.

With few exceptions, the spaces used as examples in
this typology are discussed on the basis of scaled architec-
tural drawings. In most, but not all cases, the drawings
themselves are based on fully triangulated surveys. Unfortu-
nately, it was seldom feasible to obtain accurate measure-
ments for roof lines. Therefore, the roof lines have been
drawn up from our general knowledge of Hausa roof structure.
Financial considerations have limited the number of buildings
I could personally survey. Few measurements were taken
during the preliminary field work and it has not yet been
possible to return to some sites; therefore, a few very
interesting examples have been discussed on the basis of
photographs. Several examples had to be discussed without
the benefit of revealed ceiling plans and sections. In these
cases, information was extrapolated from published plans
indicating arch and beam configurations. In addition, some
important buildings and spaces were omitted from the scope
of the study because a full survey had already been prepared
by the National Commission for Museums and Monuments but
was not yet published.a Other spaces were omitted because
of the difficulty of obtaining authorization to enter the
building, as in the case of the summer palace at Wudil, or
to enter the private spaces of the building, as in the case

of the palaces of the emirs,

“See Appendix IV: Inaccessible Spaces of Architectural
Significance, pp. 328-29,



1.20 Sources of Documented Buildings

The most ambitious collection of architectural
drawings of Hausa architecture is still awaiting
publication. Under the direction of the late
Professor Z. R. Dmochowski, the Federal Department
of AntiquitiesS(lg?a) recorded more than five hundred
examples of traditional Nigerian structures. Many
examples of Hausa architecture are among these
documented buildings. &his collection includes some
of the finest buildings such as the Zaria Mosque
complex, the former Argungun Mosque and the old
section of the Emir of Katsina's Palace., Although
the measurements for these buildings have not been
published, a portion of the emir's palace in Katsina
and the Zaria Mosque complex have been reconstructed
at MOTNA, the Museum of Traditional Nigerian Architec=
ture, on the Jos Museum site. The measurements were
made by Dmochowski's Nigerian staff and by architec-
tural students at Ahmadu Bello University with the
cooperation of the Faculty of Environmental Design
between 1958 and 1965. They were then drawn to
scale at the Research Centre for Tropical Architecture
which Professor Dmochowski established at Gdanski
University in Poland. Before his death Professor
Dmochowski allowed the author to trace plans and
sections of the following buildings: the Babban Gwani
in Kafin Madaki and both the Trophy Room and the

Anteroom to the Circular Throne Room in the palace

SNow the National Commission for Museums and
Monuments.



of the Emir of Katsina., The Hational Commission for
Museums and Monuments has since approved authoriza-
tion to reproduce these drawings from the Jos

collection.

Because of the paucity of documented buildings,
the majority of the rooms discussed were measured
and drawn up by myself. To my knowledge only twelve
sources of measured Hausa drawings are available to
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the public. Four of these sources are theses. Two
of the sources include drawings lacking any scale
even though the drawings were evidently drawn to
scale, A, H. Leary's (1966) plan of the Maska Mosque
in his master's thesis and Geoffrey J. williams'
article (1972) which included some of Moughtin's
drawings forlthe Zaria mosque complex both have no
scale, Moreover, these twelve articles, books and
theses repeat the drawings for parts of the Zaria

Mosque complex and for the merchant's house on

Kofar Mata Street three times each.

Scaled architectural ceiling plans and sections
based on careful measurements have only been published
for two architectural complexes, the Zaria HMosque with
its Sharia Court and the public rcooms of the emir's
palace in Kano. The Zaria Mosque complex drawings
have been published by Moughtin (1972) in "The Friday
Mosque, Zaria City" which appeared in Savanna and by

Moughtin and Leary (1965) in "Hausa Mud Mosques" in

b5ee Appendix III: Sources of Measured Ceiling
" Plans Available in Libraries, Pp.326-27,



Architectural Review. In addition, the issue of Savanna,

with "Notes ané Comments: The Juma'a (Friday) Mosgue,
Zaria City" by Geoffrey Williams (1972} calling for
the preservation of the Zaria llosque featured
Moughtin's ceiling plan of the Sharia Court on the
cover and his ceiling plan of the entire complex
within the context of the article, An article by
Alan Leary (1977), "A Decorated Palace in Kano"

published in Art and Archeology Research Papers

includes plans and sections of the public rooms in the
emir's paluace along with a perceptive discussion of
the architecture and its history. 1In the same
article, Leary published a reconstructed version

of the audience chambre which had been photographed

by Lugard's expedition in 1503,

An earthen model of the Zaria Mosque complex as
well as scaled drawings of the plan and section |
rendered in ink on plexiglass, all based on Moughtin'é
drawing, are on exhibit at the temporary Museum of
African Culture based in the National Theatre in
Lagos. They were prepared under the direction of
Professor David Aradeon for the FI3TAC Exhibition of
African Architectural Technclogy held in Lagos in 1977,
Another model of the Zaria Mosque, also prepared by
students under Aradeon's direction, is on view at the

Main Library of the University of Lagos.

The article by Moughtin (1972) on the Zaria Mosque

in Savanna also illustrates the revealed ceiling plan.
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of the Kazaure liosque drawn to scale and diagrams of
the constructional process, 4 short article by

A. M. Foyle (1951) in Nigeria Magazine, "The House

of a Merchant on Kofar [ata-Street, Kano", includes

a scaled plan which shows the positions of the
supports, beams or arches as the case may be. The
very brief descripticon is supplemented by an artist's

sketches of some interior views and eslevations,

Only three books have Iincluded scaled drawings
of Hausa architecture, 1In two cases the drawings
serve as illustrations for chapters devoted to special
‘aspects of Hausa architecture within the context of
a book on a wider subject. Gabus (1958) published
some scaled architectural drawings and sketches of

facade decoration in the second volume of Arts et

Symboles: Au Sahara, He published the plan, section

and elevation for the entrance hall/workshop of a
Hausa blacksmith, Hr. Captini, in Tahoua, Niger.

The ground plan of the entire compound was also
included in the publication but the ceiling plan,
which is so germane to our study, was omitted., It
has, however, been possible to reconstruct the .
celling plan on the basis of the information provided
in the other drawings. Schwerdtfeger's (1971} chapter

in Shelter in Africa, "Housing in Zaria", includes

six scaled plans of entire household compounds as
well as a few photographs of interiors. Schwerdtfeger's

House Plan No. 78, includes demarcations for the beam



and arch supports which have proved valuable in
discussion of two ceiling patterns, (6.41 and 12.41).
These plans are also reproduced, but without the
demarcations for beam and supports, in his recently

published book, Traditional Housing in African Cities.

This book is based on his studies of housing in Zaria,
Ibadan, and Rabat, One third of this substantial
volume is devoted to a study of the relations between
family systems and the form of traditional housing

in Zaria. This study also includes an analysis of the
economics of the development of traditional housing

stock in Zaria.

A third book, Africa Traditional Architecture by

Susan Denyer (1978), includes two valuable scaled
plans and some diagrams cf typlical ceiling plans.
Foyle's ground floor plan of the merchant's compcund
on Kofar Mata Street in Kano is reproduced in Denyer's
book for the benefit of a wider audience. The other
drawings are for an Abuja dwelling, actually a room

in the palace of the emir. These are more complete.
They include the plan, the revealed ceiling plan, and
a section. This room demonstrates the use of Hausa
arches and mud ceilings in conjunction with the thatch
necessary to protect the roof from the higher incidence

of rainfall in Abuja,

Four theses are available, complete of with scaled
architectural drawings of some examples of Hausa

architecture. Two are directly concerned with Hausa
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architecture and planning. Of these, one focusses

on the aesthetics of traditional Hausa architecture
and the other focusses on traditional urban dwellings
and spaces in Zaria, The other two theses have a
much broader focus. One deals with the architecture
of various Nigerian pecples while the other is

devoted to traditional VWest African mosques.

Hamman Tukur Saad's (1981) doctoral dissertation,

Between Myth and Reality: The Aesthetics of Traditional

Architecture in Hausaland (Volumes I and I1) has some

unscaled sketch plans of twentieth century compounds
and spaces showing revealed ceilings. The impressive
compounds built for wealthy merchants are represented
by Soron Alin Iliya in Jos and Gidan Alim Mazawaje
and Soron Sanda Maiganari, both in Kano. Sketch
plans of dwellings owned by the head master mason

in Birnin Konni and by three merchants in Maradi (Niger)
represent less sophisticated Hausa architecture,

Saad has also reproduced drawings of many of the
other spaces available to researchers but they are

so small in the University Microfilms edition that
they are only useful as a source of types of arch
configuration and the relative proportions of the
spaces. The reproduced spaces with revealed celling
plans include the following: plans of the eighteenth
century Bawan Dodo and public spaces at the southern
entry to the emir's palace in Daura, the plans of
Kano architecture from Foyle's dissertation (the

residence of Hamidu Bayero, the residence of Hasan
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Jamil, Gidan lMofi at Kofar Ma'lsa, Gidan Dan Hausa

and Gidan Resident), and the Zaria liosque complex.

Saad's long and comprehensive dissertation,
which unfortunately was not available until after
most of my research and writing had been completed,
confirms many of my own findings. It covers a wide
range of topics relevant to the background of this
typology including the nature of Hausa society, the roles
0of the master mason and the patrcn, the materials
and methods of construction, and the dynamics of
Hausa aesthetics. For all these topics Saad provides
the relevant Hausa terms., Saad also reviews some of

the literature on Hausa architecture.

Professor Barbara A. Urbanowicz (1979) has
written a superbly 1illustrated Ph.,D dissertation
entitled, "Selected Aspects of House Form in Zaria
Urban Area". It is concerned with the grouping
patterns of spaces within a neighbourhood and within
a residential unit as well as residential structures
and their details of construction., In addition to
measured drawings of dwellings, she has presented
plans of the neighbourhood near the dwelling of the

imam. The plans are rendered more meaningful by the

inclusion of elevations emanating from the contours
of the public space. These plans combined with
elevations permit us to visualize this distinctive,
traditional urban space, We have used her plans and

sections for two dwelling spaces (19.33 and 11.15).
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Authur M. Foyle's (1959) very informative Ph.D
dissertation, "The Development of Architecture in
West Africaw, draws on examples from Nigeria, Foyle
has made floor plans for six Hausa dwellings including
the one mentioned above which was published in

Nigeria Magazine. The positioning of the ceiling

beams and arches is indicated in these plans. They
are supplemehted with photographs cof interiors and
elevations., Three of these plans are feor compounds
built after vworld Jar Il in Kano and Niamey. Three
more are for houses built by the colonial Public
Works Department in the traditional manner but
planned to suit British colonial lifestyles. The
P.W.D. buildings include Gidan Dan Hausa which 1is
actually a renovation of the Kano residence of a
traditional District Head. Although the two large
rooms and an upper storey were added, the large lounge
with its own lobby defined by the two piers was

the audience chamber and waiting room in the original
structure, It must have been built as far back as

the 1890's. Foyle has prepared several elevations

and taken a section through this part of the building.

A, H, Leary's (1966&) master's thesis, "The
Development of Islamic Architecture 1in the Western
Sudan", illustrates a plan and section of the HMaska
Mosque based on his own measured survey. Even
though the scale was omitted, 1t was possible to

establish that the plan was drawn up at 1/16 scale
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while the section was drawn up at 1/8 scale by

checking and cross checking dimensions on the site.

1.30 Architectural Terminology

Hausa master masons employ a large range of
words to describe features of their architecture,
Often the words are drawn by analogy from the wider
Hausa vocabulary. In most, but not all cases, a
suitable English translation can be found. ‘'here
possible, English terms have been used throughout
this thesis in the belief that the reader should be
able to pick up the text at any point without
constantly referring to a glossary of terms., 1In
addition, to facilitate discussion of the distinctive
of features of Hausa architecture, it has been
necessary where no Hausa term exists to adapt some
of the terminology in use for medieval architecture

and to create sone new terms.

Despite this emphasis on English terminology,
several Hausa terms which are used repeatedly through-
out the text have been retained because they have
ne convenient English substitute.7 These Hausa
words have been coopted to serve as English terms;
however, to avoid the confusion that might arise
from the complexity of Hausa plurals, they will not
be pluralized. Included in this category are
several words referring to the buildings discussed:

zaure, gidan, and soron, A zaure is an entry room

which often incorporates the functions of a living-

—

Foreign words adopted for repeated use in the
text will no longer be underlined.
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room and an office or workshop. The n in gidan and
and soron is the possessive. Gidan means the house

of as in Gidan Alhaji Abashi., Sometimes the term

soron is used to refer to a zaure, Strictly
speaking, a soro is a rectilinear space with a mud
roof and mud walls, Several crucial construction

terms are retained: tubali, azara, tauyi, kafa, and

kafar kaza.

Hausa master masons build with tubali, hand-
moulded sun-dried bricks, The tubali used by Hausa
master masons are hand-moulded into a rounded,
conical shape about 12cm (5") high and tapering
from a base with a diameter roughly 1lOcm (4") wide

to a diameter 4cm (13") wide.

Azara, the Hausa word for the fibrous plank of
wood cut lengthwise from the outer trunk of the male

deleb palm (Borassus flabelliber; giginya in Hausa),

is also used throughout the text., Azara are now
soldin 3.35m (11') lengths. These slizhtly wedge~ -
shaped lengths measure approximately 5cm x 7cm (2%
3"}, Sometimes azara with a greater girth, Scm x
15cm (2"x6"), are used as a beam to support joists
and infilling members, In some areas, the trunk

of the dum palm (Hyphaene Thebaica; goruba in Hausa)

is used instead of the trunk of the deleb palm.

Tauyi also lacks an adequate English equivalent.

In Kano, tauyi is the Hausa word for a set of azara
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placed diagonally across the corners in the soffit
of a room to constitute a panel which reduces the
span in the soffit. In Birnin Kebbi, tauyil has
another meaning., It refers to similar panels of
azara laid parallel to the wall. We have retained

the Kano meaning and coined the expression wall=tauyi

to refer to sets of azara laid parallel to the
wall.E3 e have also followed Foyle's (1959G)

expression, crown-=tauvyi, to refer to sets of azara

near the apex of a dome which span the triangular
space between adjacent arches intersecting at the
apex. Although the master masons have no special
word for these panels of azara, crown-tauyi are a
standard feature of demes used for reducing the span

of the infilling members,

Hausa master masons refer to the number of kafa
half-arches, which support thelr domes and the large
spans of flat roofing. Hausa reinforced-mud arches
are constructed by cantilevering two opposing kafa,
literally legs, out from the walls until they are
close enough to be Jjoined., Although the term kafa
accurately reflects the Hausa construction process,
we shall use the term arch wherever two kafa have been
joined to create an arch. The kafa can be joined
together in a variety of configurations. These

configurations will form a central part of our study.

8See below Section 4.20. Also see Appendix V3
Diagrams Illustrating Architectural Technology(p.330)

for diagrams illustrating the terms introduced
on pages 15 and 16.
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Hausa master masons named one of their distin-

tive arch configurations kafar kaza, chicken's foot,

because it relies on three toes like a chicken.

A kafar kaza is a single transverse arch abutted

at its centre by a half-arch.

In order to further characterize arches by
indicating their location within the dome, various

terms have been adopted. Specifically, a transverse

arch refers to an arch which spans the space between
two walls and is perpendicular to those walls.

A diagonal arch refers to an arch which spans from
one corner of the room to the opposite corner. An

intermediate arch refers to an arch that springs

from opposite sections of opposing walls at points

midway between their centres and their corners.

To underscore the structural role of the first
transverse arch(or pair of transverse arches)to be
Joined and upon which the Jjoints of the other arches must

rest, it is referred to as the primary transverse arch.

To indicate the other transverse arch which rests
immediately upon and perpendicular to the primary trans-

verse arch, the term secondary transverse arch is

used. Frequently two parallel arches are placed close
enough to each other to appear obviously related.

Such arches are referred to as a pair of arches as

in the zaure of Gidan Madawaki, Katsina (11.51).
Where they are separated by less than 30cm (1'),

they are referred to as twin arches as in the Zaria

lMosque (11.21).
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The basic construction material in Hausa
architecture is specially selected mud. Hausa master
masons select special types of earth for their mud .
construction materials, each type being particularl§'
suited to its architectural role. In Kano burgi,
clay with a gravel content, is used for the tubali
and the roofing. Tabo, swamp mud with its concomittant
vegetable matter, is plastered all around the canti-
levered azara which form the arches and onte the
underside of the azara which form the soffits.
Specially selected kasa, earth with a high clay content,
is used for mortar and'plaster 48 well as for tubalil
in areas lacking burgi. Moreover, the earth selected
for the mortar and plaster is specially prepared with
an admixture of manure and, if the manure is insufficient,
with 7cm (3") long cuttingsof grass. The earth used
for the final cocat of interior plaster is usually red
with a high sand content. The top layer of the roof
is not earth at all but lasc, ashes from indigo dyepit
residue, or katsi, an indigenous cement made with laso

and other locally available materials (Daldy, 1945).

1.40 Limitations of the 3cope of the Typology

The time span of this typology has been restricted
to one hundred and sixty years, from 1800 to 1960. This
period encompasses almost all the available documented
spaces which have been designed and constructed by
Hausa master masons, The pre-JihadSinner zaure of
Gidan Makama (10.31) has been retained as an excellent

example of Hausa architecture. Similarily, the Bawan

91n Nigerian history, the jihad refers to the successful
war launched in 1804 by the Fulani to reform lsiam in
Hausaland,
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Dodo at the emir's palace in Daura, has been included
in the typology even though it was probably constructed
in the late eighteenth century since it was commissioned
by Emir Gwari Abdu who was driven from Daura by the
Fulani in 1805, Omitted from the typoleogy are the

other documented pre-~jihad spaces at the southern

entry to the Daura palace as well as undocumented
pre-=jihad spaces in the Daura palace and in the pre-jihad
sections of the palaces of other Hausa emirs. These
include the late fifteenth century gates to the Kano
palace, Kofar Fatalwa and Kofar Kwara, which can be
vigited by the public, Reference has been made to Kofar
Kwaru (3,52} in the discussion of Hausa structure even
though it is not included in the typology, 196C has
been taken as the last construction date for the
examples of traditional Hausa architecture classified

in this typoleogy in order to focus on traditional spaces

rather than on modernized spaces.

By limiting the province of the typologf to
examples of mud-rocfed architecture, a large portion
of Hausa architecture has been excluded. Moughtin
(1964) has described various structures roofed with
thatch. Some rooms are cheaply and quickly constructed
entirely of vegetable materials. A type of skeletal
construction with a curtain wall of mats is common,
Forked posts are sunk into the ground 60cm (2') deep
at regular intervals approximately one metre on centres.
Poles and withies are laid on the posts and tied |

together to form a circular frame upcn which the roof
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{s raised. Then horizontal rings are tied to the
verticals at regular intervals. The grass matting,
wnich forms the skin of the wall, is tied to this
framework. A central forked post receives the rafters

upon which the conical thatched roof is laid.

Thatched roofing is also used for circular rooms
constructed with mud. A tsangavya is a room built with
cornstalks using the wattle and daub technique.
Vertical cornstalks are dug into the ground to form
a continuous ring with about 1Ccm (2") of mud internally
and externally. Circular rooms constructed with
tubali are usually thatched. However, Schwertdfeger
(1971) reports that in Zaria during the last thirty
years (now forty vears), these round spaces have been
supplanted by rectilinear rooms with mud roofs. This
appears to have been the case in the other cities
although some round spaces with flat mud roofs remain
in Kano. Round, thatched structures are becoming rare
in cities and less common in rural areas. In a small
area north of Sokoto, the Gobirawa use mud to build
hemispherical rooms and spherical granaries on the
principle of enormous coiled pots. During rainy
season a prefabricated thatch roof is superimposed on

the mud spheres.

Even though Hausa architecture is an architecture
of interior space, the typology is further restricted
by its focus on structure and ceiling patterns. The
externsl forms which fall cutside the scope of this

typology are the result of the structure and the
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desired form of the interior space. The master mason
approaches his design from the interior to the exterior.
The elevation is meant to confer the prestige accorded
particular interior spaces., A domed zaure is more
prestigous than a flat-roofed zaure. The Hausa greatly
appreciate a well-formed dome. Eimilarly, the greater
the number and the larger the other rooms, the more

prestigious the elevation becomes.

The exterior finish which also falls outside the
scope of this survey contributes to the aesthetics of
the elevation. From the late thirties through the
sixties, exterior finish became popular and developed
into elaborate embossed patterns covering the entire
facade. These patterns often contain images of objects
from daily life (Kirk-Greene, 1963). The patterns,
however, are often conceived and rendered by magini-
maizane,specialist wall decorators, after completion
of the building. This exterior finish may even be

rendered without reference to the original master mason.

The typology excludes the modified traditional
structures that have replaced traditional dwellings
for many of the wealthy and also for the traditional
nobility. Such modernized structures are built with
rectilinear sun-dried bricks which have been formed
in a mould. A two storey elevation with walls rendered
in coloured, spray cement and capped by a pitched, zinc
roof has become fashionable at the expense of the

traditional dome. The lofty domed zaure has been
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transformed into a series of rooms while the household
head has transferred his social and business activities
to his upper floor livingroom which is complete with

a stereo or television set. All these forms of
traditional and modified traditional Hausa architeéture

are beyond the scope of the present typology.

1.50 The Classificaticn

This provisional classification of Haﬁsa ceiling
patterns and their structural suvport systems analyses
the excilting patterns which Hausa master masons have
been able to create within the framework defined
by the structural limitations of their construction
materisls. Although this typology covers the major
types of Hausa ceiling patterns and their structural
support systems, it must be considered provisional,
Many spaces were demolished before this study was
undertaken; many spaces are still not accessible to
scholars; and, it was impossible to investigate every
single Hausa structure. The number and extent of
the variations documented in the typology suggests
that the master masons probably created other variations

that have not yet been documented,

This typology is divided intc two parts based on
differences in roof form rather than on differences
in basic structural systems. A typology based on the
differences between flat slabs and domes reveals the

basic gualities of the most sophisticated Hausa
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structural systems and their resultant ceiling

patterns; the complexity of these architectural

solutions would be obscured by a typelogy based on

the difference between trabeated and arcuated

structural systems. Lashed=-azara beams are much less
structurally scphisticated than reinforced-mud arches.
Spans of 3.00m (10') have not been documented for
lashed-azara beams whereas spans of 8,00m (26') have
been documented for reinforced-mud arches. Theoretically
lashed-azara beams could be made to span greater
distances but azara cut longer and wider than the
standard size would be required, It appears that both
patrons and master masons prefer to build arcuated spaces
with the extra funds required to purchase such special
order azara. Almost all the highly developed architec-
tural designs rely on arcuated systems even though

some of these systems support flat roofs while others

sunport domical roofs.

Part I of the typology examines the structural
systems and their resultant ceiling patterns as they
have been designed and built for flat slab roofs.

Then, Part II examines them as they have been designed
and built for domes. In the first half of the typology
devoted to the flat slab roof, the special nature of
the permanent formwork of the soffits, the types of
vertical supports, and most of the arch configurations
are introduced. In the second half, the special
features of Hausa domes are introduced. Then a

detailed analysis of the special features of the
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permanent formwork in domicai.soffits treats both

the upper domical portion and the lowsr transitional
portion of the dome form. The role of vertical
supports in providing peripheral spaces for domes 1is
also explored. This is followed by a detailed
investigation of the variations in structural systems
and ceiling patterns which Hausa master masons have
designed feor the three basic types of arch configura-
tion appropriate to domes: arches meeting at the
crown, arches forming central coffers, and arches

abutted by half-arches.,
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CHAPTLCR 2

HAUSA ARCHITECTURE AND ITS ENVIRONMERT

2.00 Introduction

Traditionally, the urban architectural style in
Hausaland responded to the sccio-ecological setting.
Political and economic power was concentrated in an
hereditary aristocracy which controlled the guild of
master masons. within Hausa society, the architecture
of ones residence became a status symbol and therefore
attracted considerable resources, both economic and

human,

The societal changes brought abaut by political
changes in the present century have altered the environ-
ment in which the traditional Hausa architecture described
in this typology flourished, First in 1903, colonialism
undérmined the traditional emirate structure; next in
1956, limited internal self-government began the process
of ending the system of indirect rule as practiced by
the colonial government; a few years later in 1950,
total self-government completed the process, This
environment was further altered by the influx of huge
sums of o0il money in the late seventies. Although the
physical climate has not changed, the available .materials
and the builder's capacity to control the climate have
changed radically. A truly prestigious building is now
a high rise apartment or office building. The governorfs
residence and the state secretariat have supplanted the

emir's palace., Fortunately the emirs continue to
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maintain their finest traditional public spaces,
although they have also been gradually yielding to

modern versions of the traditional architecture.

2.10 The African Architectural Context

The indigenocus architectural styles in many West
African cities differ from the styles created by rural popu-
lations in the surrounding areas even where both populations
are of the same ethnic group. Where an isolated urban
architectural form is found in rural areas, it has been
commissioned by a local chief or wealthy trader. Many
village mosques are also built in a style imported from
another West African urban centre. The architecture of
many West African cities is the province of specialist
master masons, whereas most rural architecture is owner-

built with the assistance of neighbours.

2.11 Indigenous Rural Architecture

Rural vernacular styles vary considerably, but most
rural dwellings are separate units of single storey,
round or sqguare structures placed within a walled enclo-
sure to form a compound--a dwelling for a single family
centred around an outdoor space where many of the daily
activities take place. The family may be nuclear but is
often extended; 1n either case, each aault nas one or
two rooms of his own and may also have one or two personal
granaries. The diametre of each circular room ranges from
3.00m (9'10") to more than 10.00m (32'10") for the chief's

house and mosques in the Futa Jalon (Denyer, 1978). The
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span of the Joists for rectilinear mud roofed

rooms seldom surpasses 1.80m (6').

Construction materials for the walls and roof
also vary considerably. Nomadic peoples in the desert,
sahel, and dry savanna construct the walls and rcof
as a single framed structure using bent saplings
covered with grasses or woven mats. They also

construct tents of homespun cloth or leather,

+Shell structures made of specially prepared mud(,
without formwork or reinforcement are rare, but known.
They are more common for small granaries than for
living quarters. Formerly the [Mousgoum of northern
Cameroons built rounded conical rooms rising
7.50m (24'8") high above 6.00m (15'9") diametre bases
(Beguin, 1952). The Gobirawa, a Hausaphone group
located in northwestern lligeria, continue to construct
enormous hemisvherical shell dwellings and granaries,

using the potter's techniques.

Further south, some peoples rely on linear wood to
construct both the skeletal framework and the outer
skin., The Bamileke of scuthern Cameroons use hollow
bamboo, while the Toufon, who live in houses built on
stilts in the coastal lagoon of the Republic of Benin,

use the smooth ribs of the rapnia palm (Raphia vinifera),

Some hill peoples construct dry stone walls which
need a protective covering, The Dogon in Mali plaster

the stones of their rectilinear walls with mud and
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.the Foufou iﬁ northern Cameroons surround the stones
of their round walls with millet-stalk penelling
(Aradeon, 1980Ca). Wattle and daub structures are
more common, as are structures bullt in the wet-mud
technique., This technique involves building with
freshly formed balls, 10cm (4") in diametre,with a
mud mixture including dried grasses. They must be
sufficiently cchesive to be threown tc the householder,
who packs them onto thewall with force. These mud balls are
packed into a course which is left to dry for a day
or two before werk proceeds. Depending on the
érchitectural style, the height of each course may be
as low as 20cm (8"} or as high as 50cm (18%), The
norizontali lines of the courses are usually visible,

permitting quick indentification of this technique,

Specialist masons among the Berbers in North
Africa construct fortress dwellings using an entirely
different rammed earth technique, the pisg& technique,
The master masons make a shuttering and fill it with
well=-prepared mud including gravel, straw or dung.
This mud mixture is then rammed into place. When it
is partially dried, the masons remove the shuttering
and repeat the process., The shuttering is usually
about a metre high, The width varies according to
need ranging from as wide as two meires at the base
to only 5Ccm (1'8") at the top (Curtis, 1983). This

system also leaves distinct horizontal lines between

the courses, but they are more widely spaced. The only
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documented sun-dried bricks in West Africa originating
outside the cities are the sausage-shaped bricks used

by the Zenufo in Worthern Ivory Coast.

Vegetable matter and mud are the principal roofing
materials, Palm fronds are cften used as shingles in
the rain forest regibn. Th2 use of grésses for thatched
roofs is widespread in both the wet and dry savanna.
In the dry savanna, flat mud roofs supported on beams
and forked posts are alsc common for mud-walled structures,
In the rural areas, flat mud roofs which rest directly
on mud walls only span small spaces or long narrow

spaces.

2.12 Indigennus Urban Architecture

The architecture of the cities in the dry savanna
and the sahel to the west of Hausaland is distinguished
by the use of cylindrical, hand-moulded sun-dried
bricks and flat mud roofs, Dubols' late nineteenth
century description of the ruins of the Djenne Mosque
is testimony to the achievements of the DJenne master
masons. According to Dubois (1897), the Djenne mosque
rose to the height of 11,00m (33') on a rectilinear plan
which measured 26.00m x 46.00m (85'3"x183'9")} for the
sanctuary and an additional 20.00m x 46.00m (65'6"x183'9")
for the courtyard. It is possible te gain an impression
of its original grandeur. In 1909 a reconstructed
version was built by Djenne master masons working

under a French engineer (Mauny, 1961), The walls unlike
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those in Hausa structures, were buttressed and
articulated at regular intervals with towering engaged

columns,

Cutside of Hausalend, indigenuous mud arches
and domes are found only in North Africa. Two sbecial
cases exist in West Africa: the French designed reinforced-
mud pointed arches which span 1.80m (5') between the
adjacent plers supporting the reconstructed Djenne mosgue
(Mauny, 19€1; Prussin, 1974) and the single voussoir
arch constructed with sun-dried bricks which occurs in
the heavy post and beam structure supporting the Djingerey
Ber Mosque in Timbuctoo. Ctherwise, no brick or
reinforced-mud arches or domes have been documented
except among the Hausa and the Nupe who learned their
technique from the Hausa (Perani, 1983), In the Algerian
Mzab (which had strong religious and trading links with
the early medieval kingdom of Ghana (southern Mauritania),
with the eleventh century kingdom of Gao (Niger)
{(Levtzion, 1573), and probably also with fourteenth and
fifteenth century Dia and Djenne (Mali) (Stevens, 1958))
mud arches are reinforced with bent palm froend ribs,
Such arches rarely span more than two metres (Mercier,

1922; Etherton, 1971; Didillion, 1977).

In the Sousse, also in the Algerian desert, shallow
domes are constructed with flat rectilinear, sun-dried
bricks. However, the diametres of the largest of these
domes only attain two metre spans {(Echallier, 1966).

It is against this background that we can fully

appreciate the technological and aesthetic contribution



of Hausa master masons,

2.20 The Geographic IEnvironment

Kasar Hausa, Hausaland, refers to the territory

whefe Hausa culture and language predominate. Although
the exact boundaries are imprecise, Mahdi idamu (1978)
and Saad {(1581) have provided approximate boundaries,
During this millennium, Hausaland has moved scuthwards
expanding in all directions as a result of Hjusa
political and econemic pressure as well as the
assimilationist tendencies of Hausa culture. At

nresent the northern limit is Adar where Hausaland
borders with Air between Agadez and Zinder in Niger.

The western limit is the land of the Djerma and Songhay
where Dosso is an important centre., The eastern and
southern limits are less clearly defined because they
abut many smaller ethnic groups; however, Hausa culture
is beginning to predominate in all the territory
stretching towards Kanuriland. To the south peoples

are bvecoming Hausanized below the line stretching from
Yelwa to Birnin Gwari and Bauchli. Throughout West Africa
far beyond these boundaries small communities of Hausa
immigrants have been formed in many other small and large

urban centres.

Important examples of Hausa architecture can be
found beyond the beoundaries of Hausaland. They are
still standing as far east as Dosso in Niger (3°E, 13°N)

and as far west as Gombe in Nigeria (11°E, 10°N); as
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far north as Agadez in Niger (&8°F, 17°N) and as far

south as Abuja in Nigeria (7°F, 9%3). although the
chef de canton in Dosso is DJjerma, he has an historical
relationship of alliances with the Emir of Gwando in
Birnin Kebbi. Thus, beth the Friday Mosque (now
demolished) and the palace in Dosso were built by
Birnin Kebbil master masons. The Gombe losque was
commissioned by the Fulani flag bearer who founded
Gombe during the jihad. IMany Hausa have settled in
Agadez which has become a multi-ethnic city including
Tuareg, Songhay and Hausa. The Emir of Abuja is a
descendant of the pre-jihad Emir of Zaria, Emir Mahamman
lakau, who fled from the Fulani in the early nineteenth

céntury with many followers (Hogben, 1967).

PN

2.21 The Climate

The rainy and dry seasons result in extremes of
humidity and dryness and extremes of heat and relative
cold. Central Hausaland is in the dry savanna while
the northern reaches of Hausa architecture are sited
in the sahel and the socuthern reaches are sited in a
wet savannah area., North of Sokoto the rainy season
only lasts three months during which most of the
annual 508mm (20") :f“;f rain falls but in the more
southernly sections of central Hausaland, rainy season
lasts five and six months during which most of the
annual 1,270mm (50") of rain falls (iloughtin, 1965),

Because of the relatively short rainy season, and the
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limited annual rainfall, at most from mid-May through
September, mud roofs are practicable execept in the aAbuja
area wnich lies in the wet savanna area and therefore
requires a thatch superstructure, Mud roofs are less
viable in Zaria which falls in the southernmost portion
of central Hausaland and receives more rain over a
longer period. The mud rooflines of the towns and

in villages along the roads approaching from Kano and
Sokoto change from flat slabs to small domes constructed
with an armature of tree branches. Apbarently their
domical form is determined by the need to shed rain
water off the roofs quickly with as little damage as

possible,

The early dry season months of December and Jahuary
bring severe diurnal temperature changes and dust
laden wind from the Sahara, At night the temperature
can fall as low as 12°C (53°F) and then rise to 33°C
(91°F) by mid-afterncon (Saad, 1981). During this
season, the thermal capacity of the thick mud walls
and roofs significantly improves the comfort level in
Hausa dwellings because the heat absorbed in the after-
noon is given off at night when it is needed. The blank
walls enhance this thermal capacity and keep out the

heavy dust.

Periodic line squalls at the beginning and end of
the rainy season occur about fifty-five times per year,

Since they sometimes attain speeds of 150 kilometres



33

(90 miles) per hour the roofing materials and walls
must be sturdy and stable (lMoughtin, 1965).

2,22 The Raw lMaterials for Construction

In terms of natural construction materials the
area is virtually denuded of non-productive trees;
however, the palm trees required by the master masons
are permitted to grow naturally. The trunk of the

deleb palm (Borassus flabelliber; Hausa: giginya) is

split into timbers to form the reinforcement for
arches and pillars as well as the permanent formwork
for flat slabs and domes constructed with mud. The

trunk of the dum plam (Hyphaene Thebaica; Hausa:

goruba) performs the same structural functions,

even though its trunk often separates into several
small trunks resulting in shorter lengths of straight
timber. Falm timbers can be split with relative
ease along the longitudinal lines of the fibres,
Moreover, because of their fibrous surfaces, palm
timbers bond well with mud mortar. The strength and
weight of the palm timber varies denending upon
whether it is cut from the lower or upper portion of
the trunk. The fibres in the lower portion are
dense resulting in greater structural strength and
weight., According to Sarkin Gini Ibrahim Dan Karima
of Birnin Kebbi, the lower portion is preferred for
the permanent formwork in beams and arches and for
the crucial reinforcing members, The fibres in the

upper portion are less compact resulting in a lighter
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and weaker structural member., Therefore the upper
portion is used to help fill in the spandrels of
arches and the permanent formwork of flat slabs and

dome webs.

FPalm timber represents a significant factor in
the cost of a traditional Hausa building partly because
the structural systems for roofs require a large
amount of azara, The construction of a small
approximately 3.0Cm ($'11") square roof supported on
intersecting arches require 110 azara cut in 2.30m(7'6")
lengths (Schwerdtfeger, 1982), Moreover, although
azara grows naturally in the core areas of Hausaland, it
is often transported considerable distances resulting
in higher prices. DBoth the deleb and dum palm timbers
are resistant to attack by the termites and white ants
which destroy other timber, Often they ocutlive a

building and are recycled,

The principal construction material, mud,is
available in many forms and exploited selectively by
the master masons, Laterite, clay, sand and pebbles
as well as natural and man-made swamp scil from borrow
pits are carried to the urban site by donkey load if
they cannot be made available by recycling a collapsed
room, Natural earth and vegetable colouring materials
are also known and exploited.1 Formerly the existence

of great numbers of active, dye vats sunk into the

1See Saad, 1981; 248-251 for details.
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ground produced very large quantities of the indigo dye

vat residue essential for indigenous cement (Shea, 1975).

2.30 The Political and Social Environment

Hausaland has long been organized into city-states,
centred around cities protected by huge mud walls. The first
massive Kano walls were built in the twelfth century
(Moody, 1967b). By the late fifteenth century the major
rulers had become Islamized. Evidence dating the Islamiza-
tion of the populace is not available but it was probably
more gradual. Emirs ruled their city-states or more preci-
sely, their emirates, and taxed their citizens through a
complex organization of hereditary titled offices, although
according to M.G. Smith (1959), H.F.C. Smith (1971) and
Lovejoy (1979) sometimes these positions were assigned to

slaves rather than to members of the aristocracy.

2.31 Hausa Social Classes

Hausa society can be divided into distinct classes:
the royalty, the commoners, and prior to European rule,
the slaves. Some of the more important aristocratic
titles include MagaJjin Gari, Madawaki, Waziri, Ciroma,
Turaki, Galadima, and Ubandoma. Even in the past,
both the titles and responsibilities varied from
emirate to emirate, but in all cases the most important
officials were directly reasonable to the emir. During
the twentieth century many of these titled members
of the aristocracy have been assigned positions in the

contemporary governmental structure, but their etfective



power has been considerably reduced, Trade guilds
also have hereditary titled officials patterned

after the aristocracy.

Commeoners could and did.become exfremely wealthy.'
Some wealthy merchants in nineteenth century Kanco
owned hundreds of agricultural slaves (Lovejoy, 1679).
Many wealthy traders contreolled trading networks with
counterparts or subordinates permanently stationed
in communities of Hausa immigrants (zango, located in
commercial centres and aleong trade routes throughout

test Africa (adamu, 1978).

3lavery must have had a significant, if varied,
role in the history of Hausa architecture, Probably more
than half the population in Zaria and 3okoto emirates
were servile (Smith, 1959; Lovejoy, 1979}; however, given
their important offices and the tendancy to intermarriage,
some slaves were "freer than the free" (Smith, 1959).
Some slaves must have been engaged in the prestigious
building activities of their owners, All the officials
of the Kano guild of master masons proudly affirm
their nineteenth century slave originsj however, those in
Daura claim descent from the pre-jihad emirs (Saad,
1981). Slave labour was the source of much of the
surplus wealth {Adeleye, 1971; Lovejoy, 1979} which
was essential for the most ambitious architectural
projects, It ls even conceiveable that some of the
captured slaves introduced innovations into the
architecture they helped to construect, Further
research may clarify the historical role of slavery

in the development of Hausa architecture,






