The glass beads of Kaitshàa: new insights on early Indian Ocean trade into the far interior of southern Africa
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The later African Iron Age saw a shift to centralised polities, as seen in the expansion of hegemonies such as Great Zimbabwe. During this period, trade with the interior of Africa became increasingly centrally controlled. Excavations at the site of Kaitshàa, on the edge of the Makgadikgadi saltpans in Botswana, have revealed how a small settlement based on prehistoric salt trading was able to take its place in the Indian Ocean trade network before such centralised polities arose. Using compositional analysis of glass beads, the authors argue that this site in the central Kalahari Desert exemplifies the role of heterarchy and indigenous agency in the evolving political economy of the subcontinent.
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Table S1. Physical description of the Kaitshàa bead sample.
	Unit
	Depth (m)
	Length (cm)
	Diameter (cm)
	Diameter category
	Length/ diameter (cm)
	Length ratio designation
	Munsell colour
	Colour
	Diaphaneity
	Shape
	End treatment

	C4
	0.4–0.5
	4.3
	3.6
	medium
	1.2
	standard
	2.5B 5/5
	blue-green
	translucent-opaque
	tubular
	untreated

	C4
	0.4–0.5
	2.2
	1.8
	minute
	1.2
	standard
	5G 6/6
	green
	translucent-transparent
	tubular
	untreated

	C4
	0.7–0.8
	3.6
	3.6
	medium
	1.0
	standard
	7.5B 4/4
	blue
	transparent-translucent
	tubular
	untreated

	C4
	0.7–0.8
	1.4
	1.8
	minute
	0.8
	short
	5BG 3/6
	green
	transparent-translucent
	cylinder
	untreated

	C4
	0.7–0.8
	1.8
	2.5
	minute
	0.7
	short
	10G 4/5
	green
	translucent
	cylinder
	untreated

	C4
	0.7–0.8
	3.2
	2.7
	small
	1.2
	standard
	2.5PB 5/4
	blue
	translucent-opaque
	tubular
	untreated

	C4
	0.7–0.8
	3.0
	4.0
	medium
	0.8
	short
	7.5B 4/4
	blue
	translucent
	tubular
	untreated

	C4
	0.8–0.9
	2.4
	3.5
	medium
	0.7
	short
	10Y 7/5
	yellow
	opaque
	cylinder
	untreated

	C4
	0.8–0.9
	2.9
	2.7
	small
	1.1
	standard
	5.0Y 8/8
	yellow
	opaque
	cylinder
	untreated

	C4
	0.8–0.9
	3.8
	2.9
	small
	1.3
	long
	7.5BG 6/3
	blue-green
	translucent-opaque
	tubular
	untreated

	C4
	0.8–0.9
	3.4
	3.8
	medium
	0.9
	standard
	7.5B 4/4
	blue
	transparent
	tubular
	untreated

	C4
	0.8–0.9
	3.2
	4.2
	medium
	0.8
	short
	7.5B 4/4
	blue
	translucent-transparent
	tubular
	untreated

	C1
	1.0–1.1
	3.3
	4.4
	medium
	0.7
	short
	10B 5/6
	blue
	transparent-translucent
	tubular
	untreated

	C1
	1.0–1.1
	6.0
	5.4
	large
	1.1
	standard
	7.5B 4/4
	blue
	translucent-transparent
	tubular
	untreated

	C1
	1.0–1.1
	3.0
	3.7
	medium
	0.8
	short
	7.5B 4/4
	blue
	translucent
	tubular
	untreated

	C1
	1.1–1.2
	5.1
	4.3
	medium
	1.2
	standard
	7.5B 4/4
	blue
	translucent
	tubular
	untreated

	C1
	1.3–1.4
	3.1
	4.7
	large
	0.7
	short
	5B 5/7
	blue-green
	transparent
	tubular
	untreated

	C1
	1.3–1.4
	3.5
	4.1
	medium
	0.9
	standard
	2.5PB 5/2
	blue
	opaque
	cylinder
	untreated

	C1
	1.3–1.4
	2.2
	3.0
	small
	0.7
	short
	2.5B 6/4
	blue-green
	transparent-translucent
	cylinder
	untreated

	C4
	1.7–1.8
	2.4
	3.5
	medium
	0.7
	short
	10Y 8/10
	yellow
	opaque
	tubular
	untreated

	C4
	1.7–1.8
	2.6
	3.0
	small
	0.9
	standard
	5Y 8/10
	yellow
	opaque
	tubular
	untreated

	C4
	1.7–1.8
	2.2
	3.0
	small
	0.7
	short
	10B 4/6
	blue
	transparent
	tubular
	untreated

	C4
	1.7–1.8
	3.2
	3.0
	small
	1.1
	standard
	7.5BG 8/4
	blue-green
	translucent
	tubular
	untreated
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	KC4181
	KC4182
	KC4184
	KC1141
	KC1142
	KC1143
	KC4092
	KC4094
	KC4095
	KC4096
	KC4082
	KC4083
	KC4084
	KC4085
	KC1111
	KC1112
	KC1113
	KC1121
	KC4051
	KC4052
	KC4096
	KC4183
	KC4093

	SiO2
	63.7%
	62.7%
	65.6%
	66.7%
	64.6%
	68.4%
	60.4%
	64.1%
	63.7%
	61.7%
	66.4%
	67.2%
	60.8%
	46.4%
	70.3%
	68.0%
	64.6%
	67.6%
	66.7%
	34.9%
	61.7%
	62.4%
	66.9%

	Na2O
	10.4%
	10.9%
	14.9%
	13.2%
	14.4%
	14.2%
	15.7%
	15.3%
	13.3%
	14.2%
	12.3%
	15.0%
	12.3%
	10.0%
	10.0%
	14.7%
	15.5%
	13.8%
	13.8%
	7.3%
	14.2%
	15.5%
	16.2%

	MgO
	4.15%
	3.96%
	4.76%
	4.22%
	3.92%
	4.45%
	4.98%
	4.03%
	3.93%
	4.63%
	3.88%
	4.54%
	3.84%
	3.30%
	2.59%
	4.46%
	4.34%
	3.89%
	3.54%
	2.83%
	4.63%
	2.83%
	2.37%

	Al2O3
	2.86%
	2.71%
	2.81%
	2.77%
	3.59%
	1.76%
	2.65%
	3.67%
	3.54%
	2.63%
	3.28%
	3.04%
	2.31%
	2.14%
	5.30%
	2.86%
	3.93%
	3.42%
	3.56%
	2.02%
	2.63%
	4.38%
	3.41%

	P2O3
	0.19%
	0.14%
	0.19%
	0.19%
	0.32%
	0.30%
	0.18%
	0.29%
	0.26%
	0.07%
	0.37%
	0.17%
	0.26%
	0.12%
	0.15%
	0.15%
	0.16%
	0.20%
	0.20%
	0.20%
	0.07%
	0.56%
	0.41%

	K2O
	6.38%
	6.77%
	3.56%
	4.70%
	4.01%
	3.38%
	3.19%
	3.73%
	5.72%
	2.92%
	3.03%
	2.77%
	2.50%
	1.91%
	5.28%
	3.09%
	2.85%
	3.71%
	4.11%
	1.52%
	2.92%
	5.15%
	4.73%

	CaO
	5.06%
	4.59%
	5.89%
	5.85%
	6.52%
	5.79%
	5.97%
	6.48%
	6.41%
	4.71%
	7.41%
	5.30%
	5.77%
	4.34%
	4.23%
	5.07%
	6.50%
	5.26%
	5.81%
	4.18%
	4.71%
	5.30%
	3.58%

	MnO
	1.14%
	1.26%
	0.72%
	0.55%
	1.24%
	0.07%
	1.14%
	0.53%
	1.23%
	0.58%
	1.24%
	0.90%
	0.22%
	0.12%
	0.64%
	0.30%
	0.75%
	0.83%
	0.73%
	0.07%
	0.58%
	0.52%
	0.37%

	Fe2O3
	0.60%
	0.49%
	0.89%
	0.67%
	0.98%
	0.59%
	0.50%
	1.21%
	1.29%
	0.46%
	1.53%
	0.69%
	0.95%
	1.13%
	1.25%
	0.88%
	1.04%
	1.02%
	1.26%
	0.73%
	0.46%
	2.31%
	1.71%

	CuO
	0.00%
	0.00%
	0.08%
	0.06%
	0.04%
	0.79%
	0.00%
	0.08%
	0.08%
	0.00%
	0.12%
	0.05%
	1.61%
	1.33%
	0.05%
	0.07%
	0.07%
	0.04%
	0.09%
	0.70%
	0.00%
	0.88%
	0.22%

	SnO2
	0.57%
	0.84%
	0.06%
	0.11%
	0.04%
	0.02%
	0.72%
	0.06%
	0.07%
	0.73%
	0.03%
	0.02%
	0.06%
	0.07%
	0.03%
	0.03%
	0.02%
	0.01%
	0.02%
	0.58%
	0.73%
	0.01%
	0.01%

	PbO2
	4.89%
	5.52%
	0.43%
	0.94%
	0.36%
	0.10%
	4.52%
	0.41%
	0.36%
	7.29%
	0.36%
	0.26%
	8.89%
	28.8%
	0.18%
	0.36%
	0.22%
	0.14%
	0.16%
	44.9%
	7.29%
	0.13%
	0.08%

	Ti
	512
	427
	474
	429
	680
	389
	387
	736
	741
	347
	706
	484
	444
	364
	644
	607
	701
	619
	687
	414
	347
	1251
	903

	V
	13
	13
	12
	10
	19
	13
	13
	20
	20
	189
	27
	14
	15
	13
	22
	12
	18
	18
	21
	358
	189
	31
	25

	Cr
	32
	38
	39
	41
	50
	48
	33
	48
	63
	23
	48
	34
	36
	35
	43
	38
	47
	42
	41
	37
	23
	25
	22

	Ni
	19
	15
	81
	65
	62
	32
	20
	98
	39
	14
	37
	60
	64
	55
	146
	63
	46
	89
	124
	28
	14
	34
	17

	Co
	3
	3
	370
	199
	216
	12
	3
	448
	363
	2
	347
	167
	16
	8
	420
	355
	195
	351
	337
	7
	2
	10
	25

	Zn
	43
	43
	114
	48
	111
	612
	35
	133
	231
	33
	245
	65
	3160
	2218
	74
	123
	86
	100
	122
	886
	33
	95
	42

	As
	54
	47
	<dl
	2
	<dl
	<dl
	4
	<dl
	<dl
	<dl
	<dl
	<dl
	160
	884
	<dl
	<dl
	<dl
	<dl
	<dl
	443
	<dl
	8
	0

	Rb
	112
	52
	23
	23
	20
	18
	22
	21
	23
	19
	23
	20
	15
	12
	38
	21
	20
	26
	29
	12
	19
	54
	36

	Sr
	548
	474
	550
	512
	465
	455
	540
	456
	466
	466
	521
	471
	431
	350
	277
	428
	465
	396
	381
	330
	466
	701
	621

	Zr
	62
	58
	52
	63
	76
	21
	41
	77
	75
	41
	74
	59
	37
	37
	101
	68
	75
	79
	68
	32
	41
	98
	62

	Nb
	2
	2
	2
	2
	3
	1
	2
	3
	3
	2
	3
	2
	2
	2
	3
	2
	3
	3
	3
	2
	2
	5
	4

	Cs
	1.5
	0.5
	0.6
	0.3
	0.4
	0.6
	0.4
	0.4
	0.4
	0.2
	0.5
	0.3
	0.4
	0.3
	0.3
	0.3
	0.2
	0.3
	0.4
	0.3
	0.2
	2.2
	1.5

	Ba
	283
	287
	225
	201
	272
	103
	217
	225
	289
	147
	286
	226
	162
	119
	157
	171
	220
	207
	213
	96
	147
	236
	566

	Y
	5
	5
	5
	4
	6
	3
	4
	6
	6
	4
	5
	5
	4
	3
	4
	5
	6
	5
	6
	3
	4
	13
	9

	U
	0.8
	0.5
	0.8
	0.6
	0.8
	0.5
	0.6
	0.8
	0.8
	0.9
	1.0
	0.8
	0.6
	0.5
	0.9
	0.6
	0.8
	0.8
	0.8
	0.4
	0.9
	2.4
	1.5

	Hf
	2.0
	1.9
	1.7
	1.8
	2.4
	0.9
	1.2
	2.0
	2.1
	1.1
	2.5
	2.1
	1.4
	1.2
	2.5
	2.0
	2.0
	2.1
	2.0
	0.8
	1.1
	2.8
	1.7

	Th
	1.7
	1.4
	1.6
	1.2
	1.8
	0.9
	1.2
	1.8
	1.7
	1.1
	2.1
	1.7
	1.2
	1.0
	1.5
	1.5
	1.7
	1.5
	1.7
	0.8
	1.1
	6.6
	4.3
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