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Abstract: The Omusati region belongs to historic Ovamboland, an area of northern Namibia pop-
ulated by tribes of the Ovambo group. Four very large African baobabs of Omusati played an
important role in historic events of the area, such as the tribal wars and the Namibian War of Indepen-
dence. The four historic baobabs are the Ombalantu baobab (8 stems; circumference 24.50 m), Okahao
baobab (4+ stems; around 25 m), Amadhila baobab (12 stems; 25.35 m) and Sir Howard baobab
(9 stems; 31.60 m). Two historic baobabs collapsed totally or partially. The stems of the Amadhila
baobab toppled and died in 2021, while 3 stems of the Okahao baobab collapsed a long time ago,
but are still alive. Our research aimed to determine the architecture and age of these baobabs. Three
baobabs (Ombalantu, Amadhila, Sir Howard) exhibit a closed ring-shaped structure, with a false
cavity inside. One baobab (Okahao) had an open ring-shaped structure, before its collapse. Several
wood cores were extracted from the baobabs and investigated by radiocarbon dating. The dating
results indicate ages of 770 ± 50 years for the Ombalantu baobab, 650 ± 50 years for the Okahao
baobab, 1100 ± 50 years for the Amadhila baobab and 750 ± 50 years for the Sir Howard baobab.

Keywords: age determination; radiocarbon dating; Adansonia digitata; ring-shaped structure;
false cavity; multiple stems

1. Introduction

The African baobab (Adansonia digitata L.) is the most widespread of the eight recognised
species of the Adansonia genus, which belongs to the Bombacoideae subfamily of the Malvaceae
family. This iconic tree is endemic to the arid savanna of continental Africa, between the latitudes
16◦ N and 26◦ S. It can also be found on several African islands and outside Africa, in different
regions throughout the tropics, where it has been introduced [1–7].

The African baobab typically occurs as a solitary tree or in small scattered groups in the
savanna and also along roads. It is often associated with settlements, where it may develop
small baobab groves. The baobab distribution and density mainly depend on abiotic factors
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(temperature, rainfall, altitude, soil) and on anthropogenic factors (settlements, human
activity, such as land clearing for agriculture, real estate constructions, or, more recently, to
provide raw material for cement factories).

There are very large and dense baobab populations in Senegal, especially in the Thiès,
Dakar, Fatick and Tambacounda regions. There are dense baobab stands on the shell
deposits of estuaries and lagoons, which confirms its penchant for calcium. Baobabs thrive
on limestone, marl and basalt. In the above-mentioned Senegalese regions, there are several
baobab forests, composed exclusively or almost exclusively of baobabs. According to our
observations, these impressive baobab forests occupy areas up to several tens of km2 and
have a crown cover between 20 and 50%. Some smaller baobab forests exist in western
Mali and southern Sudan [1–3,6,7].

The African baobab has a high ecological tolerance. It grows in zones with annual
rainfall between 100 and 2000 mm, on a variety of well-drained soils, as long as sufficient
anchoring for the shallow root system is guaranteed [2,7,8]. The fruit of the African baobab
is a superfood due to the high bioavailability of micro- and macronutrients rendering it ideal
for supplementing and diversifying the diet, thus contributing to combating malnutrition
and malabsorption, especially in disadvantaged areas of Africa [9,10]. There are over
300 documented uses for A. digitata, which demonstrate its valuable potential for cultivation
and sustainable development [8,10]. Furthermore, the environmental envelope, the long
lifespan and the superlative size of this multipurpose tree indicate it is well suited for
mitigating and adapting to climate change as it grows well in drylands and may accumulate
and store carbon for thousands of years.

We started an extended research study in 2005 on the development, age and architec-
ture of the African baobab. Our research relies on AMS (accelerator mass spectrometry)
radiocarbon dating of small wood samples extracted from the exterior of large baobabs,
inner cavities, fractured stems and/or deep incisions in the trunk [11–20]. The investigation
revealed that all large and old baobabs are multi-stemmed and have preferentially closed
or open ring-shaped structures. African baobabs are longevous trees, the age of the oldest
individuals was found to be up to 2500 years [14,16,17].

Namibia is among the African countries with the largest number of baobabs. Here,
the local abundance and distribution of baobab trees are very different in the 14 regions,
restricted by climatic conditions, soil type and altitude [21,22]. The greatest density and
number of baobabs can be found in the north-central part of Namibia, namely in the
Omusati region, which has a surface area of 26,551 km2. Recently, a survey established the
density of baobabs in Omusati to have a mean value of 6.7 trees/ha, which would lead
to a total number of 17.80 million individuals in this region [21]. We consider that such
excessively high estimates for large areas should be verified by satellite imagery.

The Omusati region has a semi-arid climate, with rainfall occurring during the summer
(from November to April). The vegetation belongs to the Angolan Mopane woodland
ecoregion with the African baobab a conspicuous natural feature [22].

Our survey in Omusati identified 11 monumental baobab trees, with a circumference
exceeding 20 m, out of which 6 individuals can be found in and around Outapi, 3 are
located in Onesi, one in Okahao and one in Tsandi. The high baobab density, especially
around Okahao, Outapi and Onesi and the great number of superlative specimens are also
due to vast areas rich in sandy soils, sodium and calcium. Outapi lies close to the border
with Angola and is the capital of Omusati. It hosts 6 superlative baobabs spread over a
surface area of less than 10 km2 [23].

The Omusati region belongs to historic Ovamboland (or Owamboland). The Ovambo
ethnic group includes nine communities, which had been involved in several violent
tribal wars.

In 1870, the Finnish Lutheran Church sent in missionaries to Christianise this part
of Africa. The Ovambo people were predominantly converted, hence they identified
themselves as Lutheran Christians [24].
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After the First World War, the Namibian territory was annexed to the South African
administration by the British, becoming the South West Africa province. The South African
Border War, also called the Namibian War of Independence, had a crucial importance for
present-day Namibia, Ovamboland and for the Ovambo community. The Border War
spanned from August 1966 to March 1990, and was fought by the South West African Peo-
ple’s Organisation (SWAPO) against the South African Defence Force (SADF). The Border
War ended with the victory of SWAPO, and in March 1990, Namibia gained independence
from South Africa [25].

Some very large and old-looking African baobabs witnessed important events, were
discovered and visited by early explorers, or had special destinations in the past. Such trees,
some of which have been declared natural monuments, can be considered historic baobabs.
Over the past years, we investigated and dated by radiocarbon several famous historic
baobabs, such as the Chapman baobab (Botswana) [18], Ngouye Ndiouly (Senegal) [16], the
Big tree at Victoria Falls (Zimbabwe) [26], Dorslandboom (Namibia), Leydsdorp baobab
(South Africa) and the Livingstone tree at Chiramba (Mozambique) [27].

Four of the superlative baobabs of Omusati played an important role in the violent his-
toric events of this region; therefore, they can be considered historic baobabs. These are the
Ombalantu baobab, Okahao baobab, Amadhila baobab and Sir Howard baobab (Figure 1).
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Figure 1. Map showing Namibia and its 14 regions. The Omusati Region and its capital Outapi are
displayed in color (A). Close-up of the Omusati Region showing the main localities and roads. The
localities that host large baobabs are written in italics and the localities that host the investigated
historic baobabs are in red (B).

In this paper we report the investigation and AMS radiocarbon dating results of the
four historic baobabs of Omusati.

2. Material and Methods
2.1. The Four Historic Baobabs and Their Areas

The legendary Ombalantu baobab, locally known as Omukwa waaMbalantu (“tree
of life” in Oshiwambo) (Figure 2), is the focal point of the Ombalantu Baobab Tree Heritage
Centre in Outapi, located just behind the open market, along the Outapi-Tsandi road. Its
GPS coordinates are 17◦30.710′ S, 014◦59.274′ E and the altitude is 1116 m asl. The mean
annual rainfall in Outapi is 367 mm.
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Figure 2. The Ombalantu baobab inside the Ombalantu Baobab Tree Heritage Site (opened in 2013).
The door to the cavity has a height of 1.76 m.

The history of the tree is very impressive being connected to the history of the Aam-
balantu people (inhabitants of the Ombalantu Kingdom). In 1835, the King of Ombalantu
died and the Aambalantus, therefore, remained without a ruler. Other tribes from the
area started attacking the Aambalantu people, stealing their cattle, capturing their people
as slaves and killing many of them. Over these difficult times, the hollow trunk of the
Ombalantu baobab served as a sanctuary and refuge to the Aambalantu people. A scenic
entrance to the cavity, in the shape of a door, was carved into the trunk close to ground
level, just between two buttressed stems. Previously, access into the cavity was possible
through a much smaller entrance, close to the top. Women and children could be protected
inside the cavity during the invasion of other tribes [24].

In 1940, the Ombalantu baobab became the first official Post Office in Outapi. People
writing letters to relatives or friends left their messages here, which were then collected
from the cavity.

The Ombalantu baobab, which played an important role in the history of the Ovambo
community that was converted to Christianity, was also used as a chapel. The stone
pulpit and three benches in the large cavity of the tree are reminders of its use as a
chapel (Figure 3).

In 1975, during the Border War, a South African military base was built around the
Ombalantu baobab and became a place where local people were harassed by the South
West African Police (Figure 4).

In 2003 the Ombalantu site was recognised as a historical monument and a tourist
attraction. In September 2011, the Ombalantu baobab was declared a National Heritage
Centre by the National Heritage Council of Namibia [28].
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Figure 3. The false cavity of the Ombalantu baobab with the stone pulpit that served as an altar
and benches.

The Ombalantu baobab has a maximum height h = 20.1 m, a circumference at breast
height (i.e., at 1.30 m above ground level) cbh = 24.50 m and an overall wood volume
V = 230 m3. The multi-stemmed trunk is composed of 7 fused stems, out of which 6 are
common (ordinary) stems and one is a false stem (for details see Section 2.2). It also has
several buttressed stems. The baobab displays a closed ring-shaped structure enclosing a
false cavity, i.e., a cavity which was never filled with wood. An opening with the shape of
a door, 1.76 m high and 0.90 m wide provides access to the large false cavity, which has a
base of 3.08 × 2.30 m and a height of 8.32 m. The cavity can accommodate over 25 people.
The horizontal dimensions of the canopy are 33.8 (NS) × 28.0 m (WE).

The Okahao baobab is the central point of the Okahao Baobab National Heritage Site
in Okahao, a town located 55 km south of Outapi. Its GPS coordinates are 17◦53.555′ S,
015◦03.932′ E and the altitude is 1097 m. The mean annual rainfall in Okahao is 850 mm.
Okahao is found in the Ongandjera tribal area inhabited by the Aangandjera people.

In September 2011, the Okahao baobab was declared a National Heritage Site in mem-
ory of the dramatic events that happened there during the South African Border War. Scripts
and drawings by the South African colonial army are still visible all over the tree. The Oka-
hao baobab is considered a true symbol of the Namibian struggle for independence [29].

The Okahao baobab is a “lying tree”, i.e., “le boom” in Afrikaans (Figure 5), such as
two other very large Namibian baobabs, namely Dorslandboom and Makuri Lê boom. The
baobab possesses an open ring-shaped structure composed of 4 units (stems), out of which
only the largest unit (stem), with a diameter of 5 m, is still standing upright. The tree suffered
a major collapse over one century ago, when 3 stems, with diameters of 2.5 to 3 m, toppled.
The collapsed stems are still alive and new stems and branches emerged at their tops.
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Figure 5. General view of the partially collapsed Okahao baobab inside the Okahao Baobab National
Heritage Site (opened in 2013).

The largest unit now consists of the original large old stem and 4 young and short
false stems. It has a height h = 15.7 m and a circumference cbh = 14.80 m. The old stem
also has a relatively large normal cavity formed by wood decay. The cavity is up to
1.30 m tall and has a large entrance at ground level (Figure 6). Two stems are completely
fallen and each has 3 regrowth stems. Finally, a fourth stem, positioned between the two
fallen stems, is inclined at 45◦ and leans on a wooden formation like an anchor. The
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(restored) circumference cbh of the Okahao baobab before the collapse was around 25 m.
The horizontal dimensions of the canopy are 34.2 (NS) × 30.5 m (WE).
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Figure 6. Detail of the largest unit of Okahao baobab which is still standing upright. The normal
cavity can be seen at the base of the main stem.

The Amadhila baobab is/was located at the edge of Omundjalala village of the
Anamulenge commune, a suburb of Outapi, only 12 km from the border with Angola.
Its GPS coordinates are 17◦30.106′ S, 015◦00.933′ E and the altitude is 1125 m. The mean
annual rainfall in the area is 367 mm.

Amadhila was a very large baobab in the traditional area of the Aambalantu commu-
nity that was used as a fortification when, during the first decades of the 19th century, the
Aambalantu people were attacked by other communities.

The baobab was named after Amadhila, a skilled Bushman (San) craftsman captured
by Aambalantu warriors. Amadhila made spears and arrows and taught Aambalantu
warriors how to prepare poison for their arrows [30].

The Amadhila baobab (Figure 7) had a maximum height h = 19.2 m, a circumference
cbh = 25.35 m and an overall wood volume V = 200 m3. The tetragonal trunk consisted of
12 fused stems, out of which 8 were common (ordinary) stems and 4 were false stems. Two
of the false stems were very long (3.40 and 2.85 m) and disposed of in a V-shape. The tree
exhibited a closed ring-shaped structure with a false cavity inside. The false cavity, defined
by 5 stems, had an opening toward the exterior at the height of 3.50 m. The dimensions of
the false cavity at ground level were 4.56× 1.84 m and its height was 4.57 m. The horizontal
dimensions of the large canopy were 34.5 (WE) × 32.8 m (NS).

Unfortunately, on 10 April 2021, several stems broke off and collapsed after sparks
from a nearby fire accidentally set the baobab alight (Figure 8). Because the fire spread
through the cavity, it seemed inevitable that the other stems would also collapse in the near
future. As expected, on 8 November 2021 the other remaining stems fell. Only one stem,
which is now dry, was still standing in July 2022 (Figure 9).
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Sir Howard baobab is found in the self-governed village Tsandi, located 31 km south
of Outapi. Its GPS coordinates are 17◦44.871′ S, 014◦53.697′ E and the altitude is 1113 m.
The mean annual rainfall in Tsandi is 379 mm.

This very large baobab was named after Sir Edmond Howard Lacam Gorges (1872–1924),
the first Administrator of South West Africa, who visited Ovamboland in June 1916 [30].

The Sir Howard baobab (Figure 10) has a maximum height h = 23.8 m, a circumference
cbh = 31.60 m and an overall wood volume V = 300 m3. In terms of circumference, Sir
Howard baobab ranks fifth in the world, after Holboom, Sagole big tree, Makuri Lê boom
and Dorslandboom [13]. Its trunk consists of 9 stems, out of which 5 are common (ordinary)
stems and 4 are false stems. Two false stems, disposed of in a V-shape, are extremely
long (4.76 m and 2.87 m, with a distance of 4.42 m between them), so they enable better
stability in the sandy soil (Figure 11). Sir Howard baobab exhibits a closed ring-shaped
structure, with a large false cavity defined by 3 stems. The false cavity, with the dimensions
of 3 × 4 × 4 m is practically closed; however, it can be accessed in a very unusual way
through an opening in a false stem, at the height of 2.60 m. The horizontal dimensions of
the canopy are 33.5 (WE) × 32.1 m (NS).
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2.2. Architecture of the Four Historic Baobabs

Our long-term research has revealed that all big baobabs are multi-stemmed. This
feature of baobabs is the result of their ability to produce new stems periodically, such as
other tree species generate branches [13,19,31]. It is obvious that the four historic baobabs,
all with circumferences over 24 m, consist or consisted of several fused stems, i.e., 7 stems
for Ombalantu, 4+ stems for Okahao, 12 stems for Amadhila and 9 stems for Sir Howard.
The latest photographs of the Amadhila baobab, showing its stems that toppled successively
(Figures 8 and 9), are suggestive in this regard.

Many researchers still consider an important parameter for large baobabs to be their
diameter calculated from the circumference value. In fact, one can discuss about a diameter
of large baobabs exclusively in the case of smaller single-stemmed individuals.

Baobab stems typically emerge from the roots or from broken or fallen stems. Ra-
diocarbon dating results indicate that, in addition to common or ordinary stems, false
stems also exist. False stems are triangular or tetragonal in a horizontal section and emerge
from a large adjacent stem. The oldest age can be found towards the upper contact with
the adjacent stem. Sometimes, baobabs have two false stems disposed of in a V-shape,
displaying a 30–60◦ opening. False stems can reach lengths up to 3–5 m and provide a
much better anchorage and stability in sandy soils. The Ombalantu, Amadhila and Sir
Howard baobabs possess such false stems [19,27].

We also determined a novel architecture, which enables baobabs to attain large sizes
and old ages. In this new structure, named by us ring-shaped structure (RSS), the stems
define at ground level a circle or an ellipse creating an empty space between them. The RSS
includes two subtypes, i.e., the open RSS and the closed RSS [11,13].

The most spectacular is the closed RSS, in which the perfectly fused stems are disposed
of in a ring enclosing an empty space, which was never filled with wood. This empty space
between the fused stems was referred to as a false cavity [15,17,23,31]. For closed RSS with
a false cavity inside, we found an anomalous age sequence. Thus, for samples collected
from the false cavity walls toward the exterior, as well as for samples collected from the
exterior toward the false cavity, ages increase from the sampling point up to a point of
maximum age, after which ages decrease in the opposite direction.

The four historic baobabs exhibit or exhibited RSSs. Before its main collapse, the
Okahao baobab had an open RSS, with 4 stems disposed in a ring. The other three baobabs
present or presented a closed RSS with a false cavity inside, defined by 6 fused stems
(Ombalantu), 5 stems (Amadhila) and 3 stems (Sir Howard). All three baobabs have or had
false cavities with high openings, at the height of several meters, which are more frequent
in northern Namibia. Unfortunately, for Sir Howard baobab and especially for Amadhila
baobab the base of their false cavities has become a dump of garbage and waste (Figure 12).

The misleading statements that the cavities of Amadhila and especially of Ombalantu
baobab (with a height over 8 m) would have been formed via hollowing out the trees
by locals during the tribal wars are often accepted [28]. In fact, these false cavities are
part of the internal structure of the baobabs, representing natural empty spaces. Thus,
samples collected from the cavity Ombalantu baobab exhibit the anomalous age sequence
characteristic for false cavities.
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2.3. Investigation of the Four Historic Baobabs

Sample collection. Three wood cores were collected from the stems of each baobab,
using a Haglöf increment borer (0.80 m long, 0.0108 m inner diameter) (Figure 11). After
each coring, the increment borer was cleaned and disinfected with methyl alcohol. The
small coring holes were sealed with Steriseal (Efekto), a special polymer sealing product,
which prevents any infection of the trees.

Several tiny pieces/segments, of the length of 10−3 m (1 mm), were extracted from
each sample. Here we present and discuss the dating results of the oldest dated segment
extracted from each sample, with the exception of sample OMB-1, for which two dated
segments were chosen.

Sample preparation. The α-cellulose pretreatment method was used for removing solu-
ble and mobile organic components [32]. The resulting cellulose samples were combusted
to CO2, which was next reduced to graphite on an iron catalyst [33,34]. The graphite
samples were analysed by AMS.

AMS measurements. The AMS radiocarbon measurements of the samples collected from
the Ombalantu baobab (OMB-1a, OMB-1b, OMB-2 and OMB-3) and Sir Howard baobab
(HOW-1, HOW-2 and HOW-3) were performed at the NOSAMS Facility of the Woods Hole
Oceanographic Institution by using the Pelletron®®Tandem 500 kV AMS system [35,36].

Radiocarbon measurements of the samples extracted from the Okahao baobab (OKA-1,
OKA-2 and OKA-3) and Amadhila baobab (AMA-1, AMA-2 and AMA-3). were conducted
at the AMS Facility of the iThemba LABS, Johannesburg, Gauteng, South Africa, using the
6 MV Tandem AMS system [37].
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The obtained fraction of modern values were finally converted to a radiocarbon date.
The radiocarbon dates and errors were rounded to the nearest year.

Calibration. Radiocarbon dates were calibrated and converted into calendar ages with
the OxCal v4.4 for Windows [38], by using the SHCal20 [39] atmospheric data set [40].

3. Results and Discussion
3.1. Radiocarbon Dates and Calibrated Ages

Radiocarbon dating results of the 13 sample segments that originate from the four
historic African baobabs are presented in Table 1. Radiocarbon dates are expressed in
14C yr BP (radiocarbon years before the present, i.e., before the reference year 1950) and
were rounded to the nearest year together with their corresponding errors.

Table 1. Radiocarbon dating results and calibrated ages of sample segments collected from the
Ombalantu (OMB), Okahao (OKA), Amadhila (AMA) and Sir Howard (HOW) baobabs.

Sample/
Segment

Code

Depth 1

[Height 2]
(m)

Radiocarbon Date
[Error]

(14C yr BP)

Cal CE Range
1σ

[Confidence Interval]

Assigned Year
[Error]

(cal CE)

Sample/
Segment

Age
[Error]

(cal CE)

Accession #

OMB-1a 0.59
[1.32] 679 [±19]

1300–1324 (30.6%)
1346–1364 (22.9%)
1378–1390 (14.7%)

1312
[±12]

710
[±10] OS-85751

OMB-1b 0.40
[1.32] 335 [±23]

1510–1550 (36.5%)
1560–1578 (14.1%)
1622–1640 (17.7%)

1530
[±20]

490
[±20] OS-91318

OMB-2 0.54
[1.30] 646 [±26] 1320–1354 (52.7%)

1386–1397 (16.4%)
1337

[±17]
685

[±15] OS-85762

OMB-3 0.30
[2.12] 411 [±27] 1459–1502 (47.9%)

1595–1615 (20.4%)
1480

[±21]
540

[±20] OS-85142

OKA-1 0.60
[0.75] 604 [±22] 1328–1338 (17.0%)

1392–1413 (51.3%)
1402

[±10]
620

[±10] IT-C-2698

OKA-2 0.54
[0.78] 507 [±28] 1429–1451 (68.3%) 1440

[±11]
580

[±10] IT-C-1714

OKA-3 0.66
[4.80] 471 [±38] 1431–1488 (68.3%) 1459

[±28]
565

[±30] IT-C-2226

AMA-1 0.68
[1.45] 1067 [±35] 988–1044 (68.3%) 1016

[±28]
1005

[±30] IT-C-2223

AMA-2 0.62
[1.48] 923 [±25] 1155–1210 (68.3%) 1182

[±27]
840

[±25] IT-C-1685

AMA-3 0.33
[2.05] 625 [±20] 1324–1345 (45.7%)

1391–1401 (16.1%)
1334

[±10]
690

[±10] IT-C-2225

HOW-1 0.66
[1.51] 648 [±17] 1322–1352 (57.3%)

1388–1394 (10.9%)
1337

[±15]
685

[±15] OS-136722

HOW-2 0.53
[1.54] 443 [±23] 1450–1496 (68.3%) 1478

[±28]
545

[±30] OS-121267

HOW-3 0.32
[2.40] 342 [±20]

1510–1550 (39.3%)
1560–1579 (17.1%)
1622–1635 (11.8%)

1530
[±20]

490
[±20] OS-136086

1 Depth into the wood from the sampling point. 2 Height above ground level.

Calibrated (cal) ages, which are expressed in calendar years CE (CE, i.e., Common
Era), are also disclosed in Table 1. For deriving calibrated age ranges, we selected the
1σ probability distribution (68.3%). For five segments (OKA-2, OKA-3, AMA-1, AMA-2,
HOW-2), the 1σ distribution is consistent with one range of calendar years. For other
five segments (OMB-2, OMB-3, OKA-1, AMA-3, HOW-1), the 1σ probability distribution
corresponds to two ranges of calendar years and for three segments (OMB-1a, OMB-1b,
HOW-3) it corresponds to three ranges. In the last eight cases, the confidence interval
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of one range is significantly greater than that of the other (s); hence, it was selected as
the cal CE range of the segment for the purpose of this discussion. For all investigated
samples/segments, the selected age range is marked in bold in Table 1.

We derived an assigned year for each sample segment that corresponds to the mean value
of the selected age range, with the error rounded to the nearest 5 yr. Sample segment ages,
expressed in calendar years, represent the difference between the year 2022 CE (or 2021 CE
for AMA-1, AMA-2 and AMA-3, when the corresponding stems died) and the assigned year.
Sample ages and errors were rounded to the nearest 5 yr. This approach for selecting calibrated
age ranges and single values for sample/segment ages was applied to our previous papers on
radiocarbon dating of large angiosperms, in particular baobabs [11–20,23,31].

3.2. Stem Ages and Tree Ages

For the Ombalantu baobab, the first sample OMB-1 was taken from the cavity, above
the altar, at the height of 1.32 m, where the thickness of the cavity walls is 1.60 m (without
the external bark) (Figure 13). The sample OMB-1 had a length of 0.59 m. The segment
OMB-1a, which represents the sample end, has a radiocarbon date of 679 ± 19 BP, which
translates to a calibrated age of 710 ± 10 calendar yr. The segment OMB-1b originates from
a distance of 0.40 m from the cavity walls. Its radiocarbon date of 335 ± 23 BP corresponds
to a calibrated age of 490 ± 20 calendar yr. The ages of the two segments are in agreement
with the anomalous age sequence characteristic to false cavities.
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Figure 13. The oldest dated sample OMB-1 from the Ombalantu baobab originates from the walls of
the false cavity, above the altar.

The second sample OMB-2 was also extracted from the cavity walls, but in the opposite
direction, above the third bench. It had a length of 0.54 m and a radiocarbon date of
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646 ± 26 BP, corresponding to a calibrated age of 685 ± 15 calendar yr. At the sampling
point height, the cavity walls have a thickness of 1.58 m.

Eventually, the sample OMB-3 was collected from the false stem, under its upper
contact with the adjacent stem from which it originates. Its radiocarbon date of 411 ± 27 BP
translates to a calibrated age of 540 ± 20 calendar yr. This value is very close to the age of
the false stem.

The age of the oldest part of Ombalantu baobab can be calculated by extrapolating the
position and age of the oldest dated sample segment, OMB-1a, to the point of maximum
age from the cavity walls at the height of the sampling point (by taking also into account
an estimated growth rate). For false cavities, the point of maximum age is always closer to
the cavity than to the exterior. In the sampling point OMB-1, we estimate that the point
of maximum age is situated at 0.70 m from the cavity walls and 0.90 m from the exterior.
In this case, the distance from the end of sample OMB-1 (which corresponds to segment
OMB-1a), which is 710 yr old and the point of maximum age is 0.11 m. These values
indicate an age of 770 ± 50 yr for the Ombalantu baobab.

For the Okahao baobab, the two oldest dated samples, OKA-1 and OKA-2, were col-
lected close to the deepest end of the normal cavity in the large standing stem. The sampling
points are located at distances of 1.66 and 1.61 m from the cavity entrance and at heights
of 0.75 and 0.78 m. The lengths of the two samples are 0.60 and 0.54 m. The radiocarbon
date of sample OKA-1 is 604 ± 22 BP and corresponds to a calibrated age of 620± 10 calen-
dar yr, while sample OKA-2 has a radiocarbon date of 507 ± 28 BP and a calibrated age of
580 ± 10 calendar yr. The diameter of the large stem at sampling height is 4.80 m.

According to calculations, the end of sample OKA-1, which is 620 yr old, has a depth
in the wood of 2.26 m and is situated at 0.14 m from the theoretical/calculated pith of
the large stem. All these values indicate an age of 650 ± 50 yr for the largest stem of the
Okahao baobab, which also represents the age of the oldest part of the tree.

The third sample OKA-3 was extracted from a fallen stem at 4.80 m from the base,
where its diameter is 1.40 m. The sample length was 0.66 m. Its radiocarbon date of
471 ± 38 BP corresponds to a calibrated age of 565 ± 20 calendar yr. The sample end is
positioned at 0.04 m from the theoretical/calculated pith. These values indicate an age of
580 ± 50 yr for the fallen stem.

For the fallen Amadhila baobab, the oldest dated sample AMA-1 was collected, at
the height of 1.45 m, from the exterior of a stem from the southwestern part of the tree,
which belonged to the ring of 5 stems that defined the false cavity. Sample AMA-1 had a
length of 0.68 m and a radiocarbon date of 1067 ± 35 BP, corresponding to a calibrated age
of 1005 ± 30 calendar yr. The thickness of cavity walls in the sampling point was 1.40 m.

The second sample AMA-2 was extracted from a neighboring stem which also be-
longed to the ring of 5. It had a length of 0.62 m, a radiocarbon date of 923 ± 35 BP and a
calibrated age of 840 ± 25 calendar yr. In the sampling point area, the cavity walls were
1.38 m thick.

Finally, the third sample AMA-3 was extracted from the longest false stem (3.40 m),
under its upper contact with the adjacent stem from which it emerged. Its radiocarbon date
of 625 ± 20 BP translates to a calibrated age of 690 ± 10 calendar yr. This value is close to
the age of the longest false stem, which was around 700 yr old.

The age of the Amadhila baobab can be calculated by extrapolating the position and
age of the oldest dated sample segment AMA-1 to the point of maximum age from the
cavity walls, at the sampling point height. We consider that, in the area of the sampling
point, the point of the maximum age was situated at 0.60 m from the cavity and 0.80 m from
the exterior. Thus, the distance from the end of sample AMA-1, which was 1005 yr old, and
the point of maximum age was 0.12 m. These values indicate an age of 1100 ± 50 yr for the
Amadhila baobab when it toppled. We can state that Amadhila was the oldest of the four
historic baobabs of Omusati and started growing around the year 920 CE.

For Sir Howard baobab, the oldest dated sample HOW-1 was extracted at the height
of 1.51 m from the exterior of a stem that belongs to the ring of 3 that delimits the false cavity.
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Sample HOW-1 had a length of 0.66 m. Its radiocarbon date of 648 ± 17 BP corresponds to
a calibrated age of 685 ± 15 calendar yr. In the sampling point, the thickness of the cavity
walls is 1.30 m.

The second oldest sample HOW-2 originates from another stem which also belongs to
the ring of 3. It was collected at the height of 1.54 m and had a length of 0.53 m. Sample
HOW-2 has a radiocarbon date of 443 ± 23 BP, which corresponds to a calibrated age of
545 ± 30 calendar yr.

Sample HOW-3 originates from the longest false stem (4.76 m) right under its upper
contact with the stem from which it emerged. Its radiocarbon date of 625 ± 20 BP corre-
sponds to a calibrated age of 690 ± 10 calendar yr. This value is close to the age of the false
stem, which was around 700 yr old.

The age of Sir Howard baobab can be calculated by extrapolating the position and age of
the oldest dated sample segment HOW-1 to the point of maximum age from the cavity walls,
at the height of 1.51 m. We estimate that, in the sampling point area, the point of the maximum
age was situated at 0.55 m from the cavity and 0.75 m from the exterior. The distance from the
end of sample HOW-1, which is 685 yr old, and the point of maximum age is 0.09 m. These
values indicate an age of 750 ± 50 yr for the oldest part of Sir Howard’s baobab.

4. Conclusions

Namibia hosts a large number of African baobabs. The greatest density can be found
in the Omusati region, where at least 11 trees are superlative baobabs, with a circumference
of over 20 m. The Omusati region belongs to historic Ovamboland, an area of northern
Namibia. Four of the superlative African baobabs played an important role in the historic
events of the area, such as violent tribal wars and the armed resistance of the Ovambo
people against the colonial forces, especially during the Namibian War of Independence
(1966–1990). The four historic baobabs of Omusati are the Ombalantu baobab (of Outapi;
circumference 24.50 m), the Okahao baobab (of Okahao; around 25 m), the Amadhila
baobab (of Anamulenge; 25.35 m) and Sir Howard baobab (of Tsandi; 31.60 m).

Our research reports the investigation of the architecture and age of the four historic
baobabs. All four baobabs are multi-stemmed. They consist of 8 stems (Ombalantu),
4+ stems (Okahao), 12 stems (Amadhila) and 9 stems (Sir Howard). It should be mentioned
that two historic baobabs collapsed totally or partially. A total of 11 of the 12 stems of
the Amadhila baobab toppled and died in 2021, while 3 of the 4 stems of the Okahao
baobab collapsed more than a century ago, but are still alive. Three baobabs (Ombalantu,
Amadhila, Sir Howard) exhibit or exhibited a closed ring-shaped structure, with a false
cavity inside. The Okahao baobab exhibited an open ring-shaped structure, before the
major collapse.

Several wood cores were collected from the four historic baobabs, prepared and anal-
ysed by AMS radiocarbon dating. The oldest dated sample originates from Amadhila
baobab. Its radiocarbon date is 1067 ± 35 BP, which translates to a calibrated age of
1005 ± 30 calendar years. The extrapolation of the oldest dated sample to the correspond-
ing point of maximum age (for Ombalantu, Amadhila and Sir Howard) or to the pith of the
corresponding stem (for Okahao) indicates the maximum ages of the four baobabs. These
age values are 770 ± 50 years for Ombalantu, 650 ± 50 years for Okahao, 1100 ± 50 years
for Amadhila and 750 ± 50 years for Sir Howard.

Owing to their rich history, the Ombalantu and the Okahao baobabs are protected.
Had the Amadhila baobab been granted similar protection, the accidental fire that led to its
demise could have been prevented. We recommend protection measures to be established
as soon as possible for the Sir Howard baobab.

Based on our results, future baobab investigations in the Omusati Region could focus
on pollution history and on past climate reconstruction. Studies on the carbon sequestration
potential and changes in longevous African baobabs should be considered a priority for
future research.
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