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INTRODUCTION

Archaeological estimates of human stature are principally
reliant on skeletal evidence, and assessment of past population
stature is therefore limited by available sample size. Pre-colonial
southern African hunter-gatherer and nomadic pastoralist
populations are difficult to characterise in this way, due to the
general scarcity of skeletal evidence (e.g. Morris 1992: 72). The
problem of small sample size is most acute in arid parts of the
region, where population density was especially low.

In this paper, I attempt to expand the available human
stature data sources for the Namib Desert, by augmenting the
meagre skeletal evidence with complementary indices of human
stature. Human foot impressions in lagoon sediments serve as
one indirect measure of stature, while measurements of stroke
length on grindstones provide a basis of further inference.
Although relatively imprecise, this expanded sample improves
the available range of data relevant to the estimation of
pre-colonial human stature, thereby opening further avenues
of research on past human populations in this region.

Accounts of early contact with the pre-colonial inhabitants
of the Namib coast provide no accurate measurements of
stature. In 1786, for example, Captain Thompson of the
HMS Nautilus, described a “small race of people, with the
smallest feet I ever saw”, noting “several prints of human feet
which did not exceed the size of those of a boy of ten years
old” (Kinahan, J.H.A. 1990: 36, 55). These were Thompson’s
impressions of what he took to be a scattered population com-
prising small nomadic communities living under extremely
hostile conditions. More detailed accounts such as that of
Schultze (1928) are probably not representative of pre-colonial
populations.

Archaeological evidence from the Namib coast and the
desert hinterland adds considerably to the historical record,
with a well-dated sequence for the last 2000 years, including
the period of first contact (Kinahan, J.H.A. 2000). Marine foods
were important, but occupation of the coast was limited by the
scarcity of fresh water. Inland, food resources were less abun-
dant, but in the last 500 years, complex strategies of subsistence
appear to have ensured a degree of food security. Of particular
importance in this regard was the exploitation of wild grass
seed, which was both dependable, and easily stored (Sullivan
1999; Kinahan 2001).

In the next section, I briefly describe the available human
skeletal evidence that may be used to estimate the true stature
of the people described by early visitors such as Captain
Thompson. I then describe the approximately contemporaneous
human foot impressions found on the Namib coast, before

turning to the evidence of grindstones assumed to have been
used for the processing of wild grass seed during the same
period. Using conventional procedures of stature estimation I
am able to derive a measure of stature comparable with the
results of other southern African studies (e.g. Wilson & Lundy
1994; Sealy & Pfeiffer 2000).

All stature estimation, even from comprehensive and well-
preserved skeletal material, is limited by the availability of an
appropriate reference sample (cf. Auerbach & Ruff 2004). The
lack of comparative reference material based on well-studied
living individuals of known ethnic affinity therefore places
limits on the accuracy of stature estimates for archaeological
samples, including pre-colonial southern African skeletal
material (Kurki e al. 2010). The small size of the skeletal sample
used in the present study, and the inclusion of measurements
based on complementary, non-anatomical evidence, precludes
such identification.

MATERIALS AND METHODS

The Namib Desert is a hyper-arid zone extending up to
200 km inland from the Atlantic coast of southwestern Africa.
The southern half of the desert is characterised by a vast sandy
erg, while the northern half is mixed rock and gravel terrain,
extending from the Khuiseb River at approximately 23 degrees
south latitude, into southern Angola. The distribution of
archaeological sites discussed in this paper is shown in Fig. 1.

About seventy complete or near-complete human skeletons
are held in the collection of the National Museum of Namibia
(Kovacs 1991; Rossouw 2010). Of these, only twenty adult skel-
etons from the Namib Desert are included as part of the present
study, these having at least one set of complete lower limb long
bones from which to calculate stature, and sufficient pelvic and
cranial material from which to determine the sex of the speci-
men. Although none are radiocarbon dated, the presence of
trade goods, and subjective assessment based on their degree
of preservation, indicate that the skeletons are younger than
350 years. There appears to be little variation over time in the
stature of recent hunter-gatherer populations in southern
Africa (Wilson & Lundy 1994), and accurate dating is not there-
fore considered important for the purposes of this investiga-
tion. Table 1 summarises the skeletal specimens according to
locality, sex and determination of stature.

Human burials in the Namib Desert usually occur as
isolated features, marked by stone cairns up to 1.5 m in height
and 2.0 m in diameter, situated on stream terraces or outwash
fans with loose substrate (Fig. 2). Groups of burials have, how-
ever, been found in some parts of the Namib. One group of
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FIG. 1. The distribution of archaeological sites discussed in the text. Site numbers refer to Tables 1-3.

eight burial cairns in the southern Namib (Kinahan & Kinahan
2006) may reflect the severely limiting effect of isolated water
points on routes of movement across the sand sea. On the other
hand, finds of up to fourteen shallow burials on pre-colonial
early contact sites in the vicinity of Walvis Bay could indicate
simultaneous mortality as a result of disease transmission from
visiting ships (Kinahan 2001: 114).

Adult status of the skeletons in the present sample was

b
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FIG. 2. Typical setting of a burial site on the eastern edge of the Namib Desert
(Site 8 in Fig. 1).

determined on the basis of late fusing epiphyses in long bones
(cf. Brothwell 1981). Determination of sex followed the standard
techniques of Buikstra & Ubelaker (1994), with emphasis on the
sexually dimorphic characters of the pelvis, particularly the
ventral arc, sub-pubic concavity, pubic symphysis and
ischio-pubic ramus. In a few instances where these characters
proved ambiguous, additional assessment of cranial traits was
applied, following Walrath and colleagues (2004).

Stature estimation (Table 1) was based on the length of the
(preferably left) femur, using two variations on the equations of
Lundy & Feldesman (1987). Stature estimate A followed Wilson &
Lundy (1994: 4), who calculated stature by multiplying femur
length by 3.745, assuming that femur length was equivalent
to 26.7% of adult stature, irrespective of sex. Stature estimate B
followed Rossouw (2010) who employed separate male and fe-
male equations from Lundy & Feldesman (1987) to calculate
skeletal height. These heights are converted to living stature in
estimate B, using correction factors suggested by Lundy &
Feldesman (1987).

Measurements of human foot impressions comprise the
first set of complementary archaeological data considered
here. The foot impressions were gathered from two sites in the
Khuiseb Delta, close to Walvis Bay. The impressions occur on
the surface of recentlagoon sediments that formed as a precipi-
tate of gypsum, anhydrite and other minerals in a supersatu-
rated solution of tidal seawater. The sediments are highly
plastic when wet, and take remarkably faithful impressions,
hardening to an almost rock-like consistency (Fig. 3). An example
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TABLE 1. Late pre-colonial human skeletal specimens from the Namib Desert with estimated stature based on femur length as an index of height, using two
alternative methods: estimate A following Wilson & Lundy (1994), and estimate B following Rossouw (2010).

Specimen No. Figure 1 locality Sex Femur length (cm) Stature est. A (cm) Stature est. B (cm)
B3989 1 Male 43.9 164.4 161.2
B4113/2 2 Female 39.5 147.9 146.7
B3010/1 4 Male 41.6 155.7 155.6
B3010/2 4 Male 434 162.5 160.0
B3010/4 4 Male 422 158.0 157.1
B3010/5 4 Female 39.2 146.8 145.9
B2740/4 4 Female 412 154.2 151.5
B2740/5 4 Female 421 157.6 153.9
B38% 4 Male 43.3 162.1 159.7
B3897 4 Male 44.9 168.1 163.6
B3898 4 Male 45.9 171.8 166.5
B3900 4 Male 44.9 168.1 163.6
B2735 5 Female 43.1 161.4 156.7
B3906 6 Male 44.4 166.2 162.4
B3905 6 Male 47.6 178.2 170.6
B3808 7 Male 424 158.7 157.6
QRS 42/24 8 Male 38.8 145.3 148.9
B4118 9 Female 39.0 146.0 1454
B3707 9 Male 39.5 147.9 150.6
B3874 10 Female 423 158.4 154.5

TABLE 2. Late pre-colonial human foot impression measurements from
Walvis Bay with estimated stature based on maximum length of the foot as an
index of height, using two alternative methods: estimate C following Robbins
(1986), and estimate D following Krishan et al. (2011).

Site Fig. 1locality =~ Length d1.t-pte Stature Stature
(set n/ side) cm est. C (cm) est. D (cm)

QRS 146/26 3 225 (2) 150.0 151.7
21.8 (5) 145.3 149.1
21.5 (4) 143.3 148.1
230L 153.3 153.5
225L 150.0 151.7
209 R 139.3 145.9
o iy 222L 148.0 150.6
e e : e 23.1R 154.0 153.9
FIG. 3. Human foot impression in hardened lagoon silt, Walvis Bay (Site 4 in 230L 153.3 1535
Fig. 1). 205R 136.6 144.4
193L 128.6 140.0
of one such surface has been documented with well-preserved 215 (2) 1433 148.1
tracks of cattle, small stock, dogs and humans (Kinahan 1996). 207 (2) 138.0 145.1
The presence of cattle on the desert shoreline, in an area quite 207 R 138.0 145.1
devoid of pasture, suggests that these may date from the late 2.6R 150.6 152.1
pre-colonial contact period when animals were brought from 1921 128.0 139.6
inland for trade with visiting ships (Kinahan, J.H.A. 2000). 216L 144.0 148.4
The sets of human foot impressions discussed here include 22,9 (5) 152.6 153.2

1 of for ven exampl hich coul reliably identi-
?iggt;s lc:eft grtr}ilgskft fmg vjerg selilsffﬁieflﬂ; (;\ilcll;ris;va:d}jcoiellloiv QRS 146732 ’ 271 1280 e
i ’ 231R 154.0 153.9
detailed measurement. Altogether twenty two of the human 235R 156.6 155.4
foot impressions from the two sites could be assigned to specific 23.6R 1573 155.7
sets of between two and five impressions. One set, for example, 259L 1726 1642
was identifiable from the impressions of a splayed Toe 1 on the 2061 1373 1448
left foot, presumably d.ef.ormed t.hrough injury or degen.eratlve 2301 1533 1535
pathology. The remaining 25 impressions occurred in two 2B6L 1573 155.7
disorderly groups thgt could not be sorted into discrete sets. All 2DOR 1466 1499
of the foot impressions were measured with a steel r}ﬂe Fo B4R 156.0 155.0
determine their maximum length from heel to the anterior tip MER 150.6 1501
of Toe 1 (cf. Martin 1928). MIR 15,6 1532
Stature estimation based on foot impressions (Table 2) ML 1473 1502
was based on two methods. Stature estimate C was calculated 209R 139.3 145.9

according to the methods of Robbins (1986) for foot outline
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dimensions, in which length of foot outline is equivalent to
15% of stature. This method will be familiar to archaeologists as
the basis for Vallois’ (1931) estimation of human stature from
footprints found in French caves. The alternative, stature esti-
mate D was calculated using a formula devised by Kanchan
and colleagues (2008) for planar foot prints, adapted so that
stature is equivalent to 91.271 + 2.883 (right foot length cm), or
91.411 + 2.878 (left foot length cm).

Although foot dimensions have an established biological
correlation with stature (e.g. Giles &Vallandigham 1991), sets of
foot impressions in wet sediment are variable in size. Kennedy
and colleagues (2003) point out that this is due to the dynamic
nature of locomotion, which makes it difficult to obtain
uniformly accurate foot dimensions from such impressions.
Table 2, which summarises the human foot impression data
from Walvis Bay, accommodates this variation by using calcu-
lated averages for foot impressions that belong to the same set.
Foot impression measurements, as presented here, are less
likely to underestimate stature than corrected planar footprint
dimensions. In comparison, Manhire (1998: 103), using planar
dimensions of handprints in the rock art of the south western
region of South Africa to estimate living stature, concluded that
the sample mainly comprised individuals below adult age.

Measurements of grinding hollows in outcropping bed-
rock comprise the second set of complementary archaeological
data considered here. Grinding hollows were measured at two
sites; one in the central Namib and one on the inland margin of
the southern Namib. Both sites were low, slightly domed granitic
outcrops with natural basins that fill with rainwater after occa-
sional showers. The outcrops had numerous elongate, shallow,
and highly polished grinding hollows, associated with sub-
spherical cobbles that had evidently served as pestle-stones. It
is supposed that such sites were used for the processing of wild
grass seed, although this is not yet verified either archaeologi-
cally, or from suitable ethnographic descriptions.

Measurements for 20 grinding hollows were taken at each
of the two sites, with indistinct hollows excluded. The overall
length of the hollows in Table 3 suggests that they were used on
all fours rather than in a seated position with outstretched legs.
On this basis it is inferred that the length of the hollow would
be proportional to the reach, and therefore stature, of the user,
as indicated in Fig. 4. Upper body proportions are more variable
inrelation to stature than lower limb proportions (Kanchan et al.
2008), but arm length is nonetheless an acceptable parameter for
predicting stature (Brown et al. 2000; Jalzem &c Gledhill 1993).
Although the all-fours position may appear difficult, the degree
of flexibility that it requires is quite normal outside sedentary
western populations and would present no biomechanical
difficulty.

Stature estimation using stroke length of grinding hollows
(Table 3) employed two methods. Stature estimate E was calcu-
lated following Mohanty and colleagues (2001) who showed
that total arm span is proportional to stature, so that stature is

FIG. 4. The inferred all-fours posture and range of movement required to repro-
duce the stroke length of grinding hollows in the Namib Desert.
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TABLE 3. Late pre-colonial grinding hollow measurements from two sites in
the Namib Desert, with estimated stature based on arm span as an index of
height, using two alternative methods: estimate E based on Bassey (1986), and
estimate F based on Mohanty et al. (2001).

Site Figure 1 locality Length Stature Stature
(cm) est. E (cm) est. F (cm)

QRS 42/22 7 55 1343 123.7
67 150.5 139.8
67 150.5 139.8
61 1424 131.7
53 131.6 121.0
47 123.5 112.9
49 126.2 115.6
56 135.7 125.0
69 1532 142.5
69 153.2 142.5
67 150.5 139.8
68 151.9 141.2
66 149.2 138.5
51 1289 118.3
63 145.1 134.4
68 151.9 141.2
64 146.5 135.8
62 143.8 133.1
71 155.9 145.2
74 160.0 149.3

QRS 50/3 10 52 130.3 119.6
73 158.6 147.9
67 150.5 139.8
68 151.9 141.2
75 161.3 150.6
61 1424 131.7
72 157.3 146.6
65 147.8 137.1
71 155.9 1452
47 123.5 112.9
61 1424 131.7
70 154.6 1439
78 165.4 154.7
63 145.1 134.4
73 158.6 147.9
55 1343 123.7
76 162.7 152.0
48 124.9 114.2
72 157.3 146.6
53 131.6 121.0

equivalent to 49.57 + 0.674 (stroke length cm X 2). Stature esti-
mate F was calculated following Bassey (1986), who uses
demi-span, measured from the sternal notch to the finger roots
(i.e. excluding the length of the outstretched fingers), so that
stature is equivalent to 60.1 + 1.35 (stroke length cm). While
either method could be representative of reach while using a
grinding hollow on all fours, they do yield different estimates
of stature because the length of grinding hollows is a basis of
inference and not a direct function of stature.

COMPARATIVE RESULTS

Table 4 summarises the estimates of stature based on skeletal
evidence, foot impressions, and the stroke length of grinding
hollows, set out in Tables 1-3. The central tendency of skeletal
estimates differs slightly from the results of Wilson & Lundy
(1994) for human skeletons from the southwestern coastal
region of South Africa, dating to within the last 5000 years. Using
method A, Namib males are slightly taller (mean difference
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TABLE 4. Summary statistics for estimates of stature based on human skeletal remains, foot impressions and grinding hollow measurements from the Namib
Desert. S = standard deviation; S* = variance; CV = coefficient of variation). All measurements in cm.

Comparative samples (1) Median Mean S s cv Upper mean Lower mean
All skeletons (20)

Stature est. A 158.5 158.9 9.16 83.9 5.76 163.2 154.6
Stature est. B 156.9 156.6 7.03 49.5 4.49 159.8 153.3
Male skeletons (13)

Stature est. A 162.5 162.0 9.13 83.3 5.63 167.5 156.5
Stature est. B 160.0 159.8 6.0 36.0 3.75 163.4 156.2
Female skeletons (7)

Stature est. A 154.2 153.1 6.26 39.2 4.09 158.9 147.3
Stature est. B 151.5 150.6 4.62 21.4 3.07 154.9 146.3
Foot impressions (40)

Stature est. C 149.0 147.3 9.27 85.9 6.2 150.6 144.0
Stature est. D 151.1 150.2 5.09 25.9 3.3 152.1 148.4
Grinding hollows (40)

Stature est. E 149.8 146.0 11.8 139.9 8.1 149.8 1422
Stature est. F 139.2 135.4 11.8 139.9 8.7 139.1 131.5

6.0 cm), although the estimates based on method B yield an
identical mean height for Namib males, with females margin-
ally smaller than their counterparts in the Wilson & Lundy
(1994) sample (mean difference 0.4 cm).

The Namib skeletons exhibit an obvious degree of sexual
dimorphism (Table 4), with a mean difference in male and
female stature of 8.9 cm (method A) and 9.2 cm (method B). The
calculated index of sexual dimorphism, or ISD (following
Kurki et al. 2010: 177), for the Namib skeletons is 0.056 for
stature based on method A, and 0.055 for stature based on
method B. This statistic indicates marginally greater sexual
dimorphism than reported by Kurki and colleagues (2010) for
a sample of South African specimens. Differences between
the Namib skeletons and the South African skeletons are
slight, however, and could be attributed to sample size and
methods of stature estimation.

Turning to the summary statistics for complementary
evidence in Table 4, mean stature based on foot impressions
using method C is smaller than mean stature based on skeletal
measurements using either methods A or B. However,
method C is less rigorous than method D, which yields a mean
stature value similar to mean female skeletal stature based on
method B, indicating that the foot impressions fall mainly
within the inferred stature range for women. In all likelihood
the sample also includes juveniles, although the growth of the
foot is usually complete in early adolescence and the foot
impression data lie mainly within the range of female rather
than male stature. Stature estimates based on grinding hollow
measurements are both smaller and more variable than those
based on either skeletal or foot impression measurements.

Method E yielded stature estimates closest to those based on the
other data (Table 4). Method E, which includes the extended
fingers componentin the measurement of reach (Mohanty et al.
2001) is probably a better approximation of arm reach, albeit
slightly shortened by the clenched hand position that would be
adopted in the use of a grinding pestle.

Table 5 presents the results of Student’s t-tests for the signif-
icance of differences between the mean values for paired esti-
mates of stature based on the skeletal, foot impression and
grinding hollow data from the Namib. At P = 0.05, values
above 2.0 are significantly different. Thus, stature estimates for
male skeletons do not significantly differ whether based on
method A or B, whereas stature estimates for female skeletons
differ significantly from estimates for male skeletons, irrespec-
tive of method. Stature estimates based on foot impressions,
using methods C and D, are significantly different from stature
estimates for male skeletons, but not for estimates based on
female skeletons. Likewise, stature estimates based on grind-
ing hollows, using methods E and E are significantly different
from stature estimates for male skeletons, but not for estimates
based on female skeletons when using method E. In sum,
stature estimates for male skeletons differ significantly from
those based on foot impressions and the stroke length of grind-
ing hollows.

Within the limitations of the sample data, the estimates
presented here show that the Namib skeletons are representa-
tive of a population closely resembling that of other pre-colonial
hunter-gatherer and nomadic pastoralist groups in southern
Africa, both in terms of overall stature and differences in the
stature of adult men and women. The complementary evidence

TABLE 5. Results of Student’s t-test of the significance of difference between the means of paired estimates of stature based on human skeletal remains, foot
impressions and grinding hollow measurements from the Namib Desert. At P = 0.05, values above 2.00 are significantly different.

Male skeletons Stature est. B 0.75

Female skeletons Stature est. A 2.29 2.32
Stature est. B 3.08 3.49

Foot impressions Stature est. C 4.85 4.46
Stature est. D 5.54 5.40

Grinding hollows Stature est. E 447 4.01
Stature est. F 7.45 7.14

Male A Male B

0.85

1.58 0.91

1.32 0.19 1.56

1.55 1.01 0.51 1.89

3.88 3.36 4.70 6.66 4.04
Female A Female B C D E
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from the Namib, on the other hand, appears more representa-
tive of women'’s stature. While the skeletal sample is domi-
nated by male specimens, it appears that the complementary
evidence of foot impressions and grinding hollow measure-
ments might provide not only additional stature estimates,
but new evidence that allows the presence of women to be
observed on the archaeological landscape of the Namib Desert.

DISCUSSION

Despite the hostile environment of the Namib Desert, and
the likelihood of persistent under-nutrition, the stature of the
people described by Captain Thompson in 1786 (Kinahan,
J.H.A. 1990: 36, 55) was probably quite similar to that of people
in relatively congenial environments such as the southwestern
coast of South Africa (Wilson & Lundy 1994). The estimates of
stature based on the skeletal material from the Namib confirm
that these individuals are representative of the same
small-bodied population (Sealy & Pfeiffer 2000).

Although measurements of foot impressions have been
used in a number of archaeological studies as a basis for stature
estimation (e.g. Deacon 1966; Behrensmeyer & Laporte 1981;
Webb et al. 2006), this study integrates the foot impression and
skeletal data, leading to a possible corroboration of historical ob-
servations on adult male and female activity. Likewise, grind-
stone dimensions have been widely studied in southern Africa
(e.g. Sadr & Fauvelle-Aymar 2006), but not until now as a possi-
ble index of human stature, or as a basis for identifying possible
areas of female activity.

Archaeological reconstructions of southern African hunter-
gatherer and nomadic pastoralist subsistence and nutritional
patterns employ a wide range of evidence, including conven-
tional sources such as food remains and technology (cf. Mitchell
2002), and stable isotope ratios in human skeletal material
(e.g. Sealy 1997; Sealy & Pfeiffer 2000). Less accessible to the
archaeologist are the activities of men and women where these
may have been performed separately, for reasons of custom or
practical subsistence. Being able to identify and separate these
can materially improve our understanding of pre-colonial society
(e.g. Wadley 1987; Mazel 1989).

Captain Thompson was perhaps the most observant visitor
to the Namib coast in the immediately pre-colonial period.
When he entered a small settlement in the dunes near Walvis
Bay to barter for livestock, he noted “a great disproportion of
the sexes, the whole village consisting of 8 women, 3 female
children, 49 men, & 25 boys, under 10 years of age the women
were small, & appeared in general old & wrinkled, among the
whole I saw only two which I could suppose to be younger
than 50 ” (Kinahan, J.H.A. 1990: 40). From this and subsequent
observations (e.g. Alexander 1795), it appears that both women
and cattle were deliberately kept from sight of visiting seamen.

Thompson relates that “in hopes of purchasing some more
cattle we penetrated 2 or 3 miles though not without much
murmuring among the Natives” (Kinahan, ] H.A. 1990: 44). The
custom, it seems, was for livestock to be brought down to the
bay once the number of animals and payment was settled.
There is plentiful evidence in the form of well-preserved
human foot impressions and cattle spoor (Kinahan 1996) to
show that the animals were assembled in the dunes just a few
kilometres from the shore. The estimation of stature based on
these foot impressions strongly suggests that the people with
the cattle included women. It is therefore probable that the
occurrence of the footimpressions with the cattle spoor provides
a circumstantial explanation for the absence of both women
and cattle during trading negotiations with visiting seamen.
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There are no comparable eye-witness accounts for the
desertinterior and there itis necessary to rely on archaeological
inference for the interpretation of sites such as the clusters of
grinding hollows described in this paper. The archaeological
evidence points consistently to a particular pattern of local site
distribution in the Namib during the late pre-colonial period.
Clusters of short-term occupation sites occur in the near
vicinity of ephemeral water sources, such as hollow basins in
bedrock outcrops that are filled by occasional showers. These
base-camp sites form the centres of local hunting and gathering
areas which include complexes of hunting blinds (Kinahan &
Kinahan 2006), and evidence of wild grass seed foraging. The
latter are usually limited to an area within a radius of 4 km from
base-camp sites. The seed foraging sites are specialised in
function and include granary cairns with caches of pottery as a
major feature. These sites may have been used primarily by
women (Kinahan 2008; Sullivan 1999) and the estimation of
stature based on grinding hollow measurements adds support
to this inference, suggesting that it is possible to identify areas
of women’s activity.

CONCLUSIONS

The evidence presented here confirms that late pre-colonial
human stature in the Namib Desert was closely comparable to
that of other small-stature groups of hunter-gatherers and
nomadic pastoralists in South Africa under considerably less
hostile conditions. By attempting to increase the sample base
for the Namib Desert with complementary evidence of foot
impressions and grinding hollow stroke-length, this study has
shown that stature estimates may provide a means to identify
the presence of women in the archaeological landscape, thus
contributing to a more detailed understanding of hunter-
gatherer and nomadic pastoralist life.
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