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Abstract 
High quality wood core samples were collected from individual Acacia erioloba trees of 

unknown age in the Kgalagadi Transfrontier Park. In the majority of samples examined, 

seasonal changes were reflected in the wood anatomy as bands of marginal parenchyma 

on the polished surfaces of discs or cores. Estimated radiocarbon age was determined by 

means of 14C analysis for all samples. There was a strong correlation between the annual 

growth ring count and estimated radiocarbon age. A correlation was also found between 

age and stem circumference. Age structure of several A. erioloba populations in the 

Kgalagadi Transfrontier Park was subsequently determined. It could be demonstrated that 

the populations growing in the bed of the Nossob River showed poor recruitment; 

however, no clear relationship was found between flooding and regeneration of A. 

erioloba in the riverbed. The population growing in the dune field had a healthy age 

structure.  
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1. Introduction 
Throughout most of the arid regions of the African continent, species of the genus Acacia 

are prominent components of the landscape. In the southern Kalahari, Acacia erioloba is 

regarded as a keystone species. It provides food, shade, shelter, perch, nest and roost sites 

to many animal species and harbours a distinct assemblage of plant species below its 

canopy (Leistner, 1967; Milton and Dean, 1995). The pods have a high nutritive value 

and constitute an important source of food for wild and domestic browsers (Barnes et al., 

1997; Timberlake et al., 1999). In South Africa, A. erioloba has protected status because 

of its ecological importance, cultural value and because it is threatened by uncontrolled 

(illegal) harvesting for commercial firewood (Seymour and Milton, 2003). In 2001, it was 

estimated that up to 60 tons were being bundled on some properties (Anderson and 

Anderson, 2001; Liversidge, 2001). Land is also sometimes cleared of A. erioloba to 

improve pasture under the false belief that this species causes bush encroachment 

(Seymour and Milton, 2003).  

 

Besides harvesting or other management actions, the population structure, density and 

distribution of A. erioloba is also determined by weather patterns (Jeltsch et al., 1996). 

Long-term monitoring data on the size structure of A. erioloba trees in the Nossob River 

in the Kgalagadi Transfrontier Park indicated a poor survival of seedlings and an almost 

complete lack of juvenile plants. This recruitment failure combined with the decline in 

isolated mature trees is changing the population structure of the species (Van Rooyen et 

al., 1996). The generation of patchiness, which is a keystone function of A. erioloba, is 

only performed by large trees, and a change in the population structure could therefore 
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also alter the role of this species in the ecosystem (Dean et al., 1999; Milton and Dean, 

1995).  

 

Information on growth and age–size relationships is the basis for understanding 

population dynamics of long-lived plant species and is essential to manage populations 

whether the objectives are for the conservation of biodiversity or for agricultural 

production. If sustainable utilisation of a population is intended to prevent 

overexploitation and degradation of a resource, detailed information on actual growth 

rates is vital.  

 

Reliable site-specific growth rates may be inferred from counts and measurements of 

annual growth rings in woody plants (Gourlay, 1995; Stahle et al., 1999; Worbes, 1995; 

Worbes et al., 2003). Dendrochronology has also been shown to be a useful tool for 

analysing demographic trends and reconstructing past climatic and streamflow patterns 

(Enquist and Leffler, 2001; Fichtler et al., 2004; Stahle et al., 1999). The estimation of 

tree ages by dendrochronology has not been widely applied in southern Africa for two 

reasons. Firstly, tree ring research in southern Africa appears to have been hampered by 

the general belief that species suitable for dendrochronological studies are lacking (Lilly, 

1977). Secondly, the existence of tree rings in the tropical regions of southern Africa was 

disputed. The lack of distinct annual rings was attributed to the absence of low 

temperatures and an associated winter dormant season in most tropical climates. 

However, several recent studies have demonstrated that where pronounced seasonality of 

rainfall or seasonal flooding occurs (even in tropical regions), this climatic variation may 

be sufficient to induce an annual rhythm of radial growth to produce annual growth rings 

(Dezzeo et al., 2003; Enquist and Leffler, 2001; Fichtler et al., 2004; [Schoengart et al., 

2002] and [Schoengart et al., 2004]; [Stahle et al. 1996] and [Stahle et al., 1999]; Trouet 

et al., 2001; [Worbes, 1995] and [Worbes, 1999]; Worbes et al., 2003) and that even in 

the ever-wet tropical rain forest, growth can have an annual periodicity (Fichtler et al., 

2003). Detailed tree-ring studies of species in the savanna biome in southern Africa are 

very limited. Noteworthy studies are those of Fichtler et al. (2004) on Burkea africana 

and Pterocarpus angolensis in Namibia, Stahle et al. (1996) who screened 11 species for 
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their dendrochronological potential in Zimbabwe and found three suitable species 

(Canthium burttii, Celtis africana and Vitex payos), and Stahle et al. (1999) and Therrell 

et al. (2007) on P. angolensis in southern Africa. Studies by Gourlay (1995) on Acacia 

species and Trouet et al. (2001) on miombo woodland species were conducted elsewhere 

on the African continent. 

 

The objectives of this pilot study were (a) to investigate the use of tree ring counts to 

determine the age of A. erioloba trees, (b) to validate the ring count ages by radiocarbon 

dating and (c) to develop age–size relationships for A. erioloba. This age–size 

relationship is then applied to data from the Kgalagadi Transfrontier Park to analyse the 

population structure of this species in different habitats and under different intensities of 

use by ungulates. An important use of the age–size relationship is to investigate the 

possibility that the successful establishment of cohorts of A. erioloba in the Nossob 

Riverbed is dependent on rare flooding events.  

 

2. Study area 
The study was conducted in the Kgalagadi Transfrontier Park (Fig. 1), the South African 

part of which was formerly known as the Kalahari Gemsbok National Park (KGNP). The 

KGNP covers approximately 9600 km2 and is situated in the southwestern corner of the 

Kalahari between 24°15′S and 26°30′S and 20°00′E and 20°45′E. The park is highly 

suitable for vegetation studies as it is representative of the entire southern Kalahari and 

the vegetation, being protected from overutilisation, is in good condition.  
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Fig. 1. Location of the study sites within the Kgalagadi Transfrontier Park (shaded area).  

The climate of the southern Kalahari can be described as temperate and arid. The mean 

annual rainfall ranges from 200 to 250 mm per annum and is unreliable and irregular, a 

feature that is of great significance to the vegetation of the Kalahari (Leistner, 1967; Van 

Rooyen and Van Rooyen, 1998). The highest rainfall occurs in the summer months, 

January–April, and there is a pronounced dry period lasting 4–6 months. Large 
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temperature fluctuations, both on a daily and seasonal basis, are characteristic of the 

climate. Mean daily maximum and minimum temperatures are 34.7 and 19.5 °C, 

respectively, in January and 22.2 and 1.2 °C, respectively, in July (Weather Bureau, 

1998) but summer highs can reach up to 45.4 °C and winter lows to −10.3 °C (Van 

Rooyen et al., 1990).  

 

3. Materials and methods 
3.1. Sampling and sample preparation 

Samples were collected in 1998 from 19 selected A. erioloba trees of differing stem 

circumference in two different habitats. The first habitat was the dry riverbed of the 

Nossob River at Union's End and Nossob Rest Camp and the other, the dune field 22 km 

west of the river at Loffiesdraai (Fig. 1).  

 

Core sampling of indigenous hardwood species is not a common practice. A unique and 

effective non-destructive method of sampling was developed whereby high quality cores, 

suitable for radiocarbon dating and dendrochronological studies, could be obtained 

without permanently damaging trees (Steenkamp et al., 1999). Large specimens were 

sampled with this corer and permission was granted by SANParks to fell the smaller trees 

in order to obtain a complete disc for study. Samples were taken at a height of 

approximately 300 mm above ground level, the stem of this species being quite regular 

from the base. A belt sander was used to smooth the wood surfaces of the cores, starting 

with a coarse grit (60 grain) and working down to the finest available (1200 grain). The 

final polishing ensured that fine scratches could not be confused with marginal 

parenchyma.  

 

3.2. Anatomical study 

Tree rings are generally induced by seasonal variations in temperature and soil water. 

These stress factors interrupt cambial activity and a morphologically distinct xylem layer 

is produced which results in a discontinuity between annual growth increments (Enquist 

and Leffler, 2001). In the wood of A. erioloba, growth zones are separated by marginal 

parenchyma bands. Marginal parenchyma is a form of axial parenchyma produced by 
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some trees at the end or beginning of a growth season. These bands are commonly 

composed of less than five rows of small parenchyma cells (Fig. 2), forming a continuous 

layer visible on the transverse surface as a fine light-coloured band ([Gourlay, 1992] and 

[Gourlay, 1995]).  

 

 
 

Fig. 2. Transverse section of aliform parenchyma (a) and marginal parenchyma (m); 10× 

magnification.  

 

Sample discs and cores were viewed under a dissection microscope at 4× magnification. 

The marginal parenchyma rings were identified on the three best radii through the least-

disturbed sectors and then marked. Wedging rings occur in this species and therefore the 

final ring count was determined by taking the highest count on any of the radii. This 

value could still be an underestimate because the possibility cannot be excluded that 

wedging rings are still present in a core. In samples with a rotten core, accurate ages 

could not be determined by ring counts. In these cases, growth zones were measured and 

growth rates (mm per annum) calculated. Assuming uniform growth, the total number of 

rings was estimated by extrapolation.  
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3.3. Carbon dating 

In principle, the age of a tree can be determined with radiocarbon by analysing the 

innermost annual rings of the bole which formed when the plant started growing. The 

dating is, however, complicated. Especially for specimens between 50 and 350 years old, 

because the radiocarbon level of the environment during this period was not stable but 

showed substantial fluctuations (Stuiver et al., 1998; Worbes, 2002).  

 

The relationship between the age and the relative radiocarbon level in the atmosphere and 

vegetation is shown in Fig. 3. It can be seen that the radiocarbon content of a sample 

does, in general, not correspond to a unique date in the past. If, for instance, a 

radiocarbon value of 97.5 pmC (percent modern Carbon) is measured, the sample may 

date to either 1678, 1758 or 1803 (Fig. 3). The correct age can only be deduced by 

measuring several samples with increasing distance from the core and fitting the results 

to the calibration curve (Vogel and Fuls, 2005; Vogel et al., 2001).  

 

 
 

Fig. 3. Calibration curve for 14C age in years for the southern hemisphere.  

The nuclear fusion bomb explosions that were conducted between 1954 and 1962 

introduced a large amount of artificially produced radioactive isotopes into the 

atmosphere and by 1965, the level of radiocarbon in the southern hemisphere had risen to 

65% above normal, i.e. to 165 pmC. After the suspension of atmospheric tests in the 
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atmosphere, the excess radiocarbon gradually declined. The development as measured in 

Pretoria is shown in Fig. 4. The Pretoria calibration curve used here is derived from the 

recommended curve, INTCAL 98 (Stuiver et al., 1998), appropriately adjusted to the 

Southern Hemisphere (Vogel, 2000; Vogel et al., 1993). Samples with above normal 

radiocarbon levels (i.e. >100 pmC) can, in general, be allocated to two different dates 

and, here again, additional information is required to arrive at the correct age (Vogel et 

al., 2002; Worbes and Junk, 1989). Due to the rapid change in the level during this 

period, the dating is accurate to ±2 years, while for older samples, the uncertainty is of 

the order of decades.  

 

 
Fig. 4. 14C content of atmospheric carbon dioxide in recent years, expressed in per mille 

above normal (extended after Vogel, 1971; Vogel et al., 1993).  

 

Initially, the centre of each core or disc was analysed. The material was purified with acid 

and alkali, using standard procedures and in some cases, pure cellulose was prepared. The 

results were corrected for variations in isotope fractionation with the aid of 13C analyses 

(Vogel et al., 1986). Where the analysis indicated two or more possible dates, a second 

sample between the core and the bark was processed in an attempt to identify the correct 

age. A linear growth rate was assumed for extrapolating the age of the outer samples to 

the core.  
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4. Results and discussion 
Growth rings of A. erioloba were visible in the wood anatomy as bands of marginal 

parenchyma (Fig. 2). The marginal parenchyma bands can usually be distinguished from 

the frequent intra-seasonal banded parenchyma by their fineness, by more irregular 

spacing between the broader bands and by evenness of appearance in contrast to the more 

irregular, wavy, confluent bands. The broad bands of aliform-confluent parenchyma often 

mask the finer marginal bands, and sometimes completely obscure them. Further 

complications were experienced in the form of wedging or partial rings and the presence 

in several samples of dense, dark, heartwood, often filled with gum deposits. This 

demanded diligently following the growth zone around the circumference.  

The unfavourable growing period in the southern Kalahari is characterised by both 

drought and low temperatures. The phenology of A. erioloba is synchronised with this 

seasonality and a brief leafless period occurs in late winter (Smit, 1999). Because cambial 

activity is generally induced by flushing and terminated some time before leaf shedding 

(Borchert, 1999), the growth patterns in the wood of this species are probably annual. 

Results of the carbon dating supported this assumption and rings were consequently 

regarded as annual rings.  

 

Details of the radiocarbon analyses and the ages deduced for the sampled trees are given 

in Table 1 together with the ring counts. Several of the samples at or near the core of the 

bole produced values between 99 and 100 pmC (Table 1, column 4), which suggests a 

date of 1955. On the basis of the result for the second sample closer to the bark, this 

dating was often unacceptable. The reason for these discrepancies could be that the 

decayed and porous core samples were contaminated with organic matter of a post-

nuclear bomb age, introduced, for instance, by termites. Dead termites were indeed found 

in the core of the trunk of UE21 and signs of termite activity were seen in LD9.  
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Table 1.  

Estimated age of Acacia erioloba samples by carbon dating and ring counts  

1 2 3 4 5 6 7 8 9 10 

Sample 
no. 

Stem 
circumference 
(cm) 

Location of sample 
for carbon analysis 
(cm) from outside 

14C 
content 
(pmC) 

Error 
(pmC)a 

Estimated age 
of tree (years) 

Also 
possible age 
(years) 

Ring 
count Comments 

Average radial 
growth rate 
(cm/year) 

LD1 79 11.3–8.8 98.62 0.33 55 112 46  0.21 

LD2 43 6.0–5.0 100.17 0.59 44  34 Wedging rings, 
scarred tissue 0.14 

LD3 29 3.5–2.5 126.00 0.64 18b 46 18  0.19 

LD4 35 4.5–3.5 133.03 0.65 24b 42 28  0.19 

LD5 52 7.3–6.3 100.83 0.26 45  42  0.16 

LD6 14 1.7–0.7 119.06 0.65 15b 80   0.11 

LD7 78 11.3–10.3 118.39 0.25 50 12 39 Wedging rings 0.23 

LD8 20 2.5–1.5 123.69 0.68 17b 55   0.15 

LD9 98 14.5–12.5 99.67 0.31 210c  130+d Decayed core, 
termites 0.07 

  3.5–2.5 98.49 0.34      

LD10 97 10.5–9.5 98.74 0.25 62 132 57d Decayed core, 
wedging rings 0.22 

LD11 147 18.0–17.0 99.33 0.32 197c  130d Decayed core, 
wedging rings 0.12 

  6.2–4.8 100.04 0.56      

LD12 130 15.0–14.0 99.76 0.58 100 45   0.15 
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1 2 3 4 5 6 7 8 9 10 

Sample 
no. 

Stem 
circumference 
(cm) 

Location of sample 
for carbon analysis 
(cm) from outside 

14C 
content 
(pmC) 

Error 
(pmC)a 

Estimated age 
of tree (years) 

Also 
possible age 
(years) 

Ring 
count Comments 

Average radial 
growth rate 
(cm/year) 

LD14 170 18.0–17.0 97.39 0.25 128c 204 90d Very porous, 
decayed core 0.14 

  17.0–16.0 97.76 0.60      

  6.4–4.9 106.43 0.47      

UE16 8 0.8–0 113.00 0.64 6b  3  0.13 

UE20 200 31.0–28.0 99.66 0.26 126   Very porous 0.24 

  10.1–9.5 109.28 0.50      

UE21 50 7.5–4.5 98.27 0.25 60 140 51 Porous, 
termites 0.13 

  7.5–4.5 99.46 0.57      

UE22 69 8.0–7.0 99.08 0.48 46 102 44  0.17 

NC24 118 13.8–11.8 95.53 0.33 82  53+d Decayed core 0.17 

  8.0–6.7 101.45 0.26      

NC25 134 19.0–17.0 157.31 0.32 36b 32 34  0.53 

 

LD=Loffiesdraai; UE=Unie End; NC=Nossob Camp. 
a Error (pmC) refers to the 1σ sigma uncertainty of the actual measurement. 
b These specimens show post nuclear 14C and are accurate to ±2 years. The ages of the rest are much less precise. 
c The age is based on extrapolation assuming linear growth. 
d Not all rings could be counted and the age is extrapolated assuming linear growth estimated from the counted rings.  
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The ages derived by radiocarbon analyses are given in column 6 of Table 1, and where 

another age cannot be excluded on the basis of the result for the second sample, this age 

is listed in column 7. In Fig. 5, the radiocarbon ages for samples without rotten cores are 

compared with the annual ring counts from column 8. The diamond markers represent the 

ages in column 6 and these show a highly significant correlation with the ring counts 

(r2=0.93) so that the alternate ages in column 7 (squares) can confidently be rejected. 

This illustrates that ring counting can effectively be used to eliminate alternate ages 

where more than one date is possible. However, the age estimates based on the marginal 

parenchyma rings are lower than the radiocarbon ages, indicating that on average only 

89% of the annual rings could be recognised.  

 

 
 

Fig. 5. Relationship between radiocarbon age and the ring counts. Diamond markers 

represent the most probable age; square markers represent alternative ages.  

The mean annual radial growth rates, based on the selected ages in column 6 are listed in 

column 10. The mean for the whole set is 1.8 mm/year (corresponding to an annual 

diameter increment of 3.6 mm/year), which is lower than the value of 6–7 mm/year 

(annual diameter increment of 12–14 mm) previously reported for Acacia species 

growing in arid and semi-arid environments (Gourlay, 1992), but compares well to the 

diameter increase of 3–4 mm/year for P. angolensis (Stahle et al., 1999; Therrell et al., 

2007).  
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In Fig. 6, the radiocarbon ages are plotted against the measured circumferences of the 

trunks (Table 1, column 2). Those specimens with rotten cores where the age could only 

be estimated by extrapolation were omitted. Here again, the ages in column 6 show a 

significant correlation (r2=0.74, intercept forced through zero) with the size of the boles, 

albeit with one exception (NC25). The dating of NC25, with its exceptionally broad ring 

structure, is secure. This tree was standing on the edge of the watercourse and was 

probably experiencing very favourable conditions. Stahle et al. (1996) reported similar 

variability in the growth rate of P. angolensis in Zimbabwe and suggested differences in 

microsite conditions and/or genetic potential of individual trees as underlying cause. It is 

notable that there was no observable difference in size–age relationships of trees from the 

dry riverbed and those growing in the waterless savanna at Loffiesdraai. The annual 

growth rate derived from this equation (2.53 mm annual radial increment or 5.06 mm 

annual diameter increment) is higher than the mean derived from the carbon dating.  

 

 
Fig. 6. The relationship between stem circumference and estimated age of Acacia 

erioloba by radiocarbon dating.  

 

4.1. Population structure 

Stem circumferences of A. erioloba trees growing in the Nossob Riverbed as well as the 

dune field at Loffiesdraai were recorded in 1994. The linear regression derived from the 

data in Fig. 6 was used to evaluate the actual age structure of these populations. The age 

distribution clearly shows an unhealthy population with poor recruitment in the riverbed 
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(Fig. 7a and b), while there is an unusually high frequency of young trees in the dunes 

(Fig. 7c).  

 
 

Fig. 7. Age structure of Acacia erioloba populations using the age–size regression: (a) 

away from the watering point, (b) at the watering point and (c) in the dune field.  

The major determinants of vegetation dynamics in the Kalahari are the timing and 

amount of seasonal rainfall, the existence of relatively long-term rainfall/drought cycles 

(ca. 10–20 years) and the occurrence of sporadic flooding (Van Rooyen et al., 1996). 

Although floods are rare, they are important in that they sustain the relatively high water 

table of the rivers (Leistner, 1967), lead to local accumulation of tree seeds (Jeltsch et al., 

1996; Ward and Breen, 1983), favourable conditions for germination and increase 

establishment probabilities (Van Rooyen et al., 1996).  
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It has been suggested that the regeneration of A. erioloba in the Nossob River depends on 

the sporadic flooding of the river and/or consecutive years of above-average rainfall. One 

of the reasons for the poor recruitment of the populations in the Nossob River could 

therefore be that impoundments in the upper reaches of the river in Namibia prevent 

floodwaters from reaching the Kgalagadi Transfrontier Park. The age structure of the 

Nossob River populations was examined to determine whether there was any relationship 

between successful recruitment and previous flooding events. The last two times floods 

occurred in the northern Nossob River were in 1934 and 1963. These events (60 and 31 

years prior to the 1994 survey) coincide with the third (25–38 years) and fifth (51–63 

years) age classes in Fig. 7. However, the populations sampled between watering points 

showed a peak in the fourth and seventh age classes, while the populations sampled at 

watering points peaked in the sixth and eighth age classes. It therefore appears unlikely 

that these cohorts were recruited as a result of the 1934 or 1963 floods and the absence of 

flooding cannot satisfactorily explain the shortage of young individuals.  

 

Because the precipitation in arid regions not only varies significantly from year to year, 

but is also highly localised, regeneration and survival may differ dramatically from place 

to place. Thus, while the overall annual precipitation in the region is approximately 

200 mm, 565.3 mm was recorded at Union's End in 1988 and the next 3 years received 

279.9, 245 and 318.6 mm, respectively. In the same years, the Nossob Rest Camp, 

130 km downstream recorded only 367, 133.3, 88.2 and 114.4 mm annually. The high 

presence of saplings at Loffiesdraai in the dunes, 50 km south of Union's End, could thus 

be the result of good local rains in the years 1988–1991. However, it would have been 

expected that these good rains would also have produced large numbers of saplings in the 

riverbed at Union's End, which was not the case. The large number of juvenile trees at 

Loffiesdraai could be the result of trees resprouting after a relatively recent fire.  

In general, mortality rates during seed germination and seedling establishment are much 

higher than during the adult stages (Brubaker, 1986). Seed germination is best after good 

rainfall events, and seedling survival depends on the availability of moisture during the 

next few seasons. As a result, recruitment is pulsed as evidenced by the presence of 

cohorts (Barnes, 2001; Ernst et al., 1990 and compare Fig. 7a and b). In dry years, 
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seedlings and saplings of A. erioloba suffer high mortality rates (Barnes, 2001; Theron et 

al., 1985; Van Rooyen and Van Rooyen, 1998; Van Rooyen et al., 1984).  

 

The concentration of wildlife in the riverbed could also have contributed towards the 

scarcity of young trees in the Nossob River. This is borne out by the fact that the 

population at the watering trough had even less young individuals than the population 

further away from the watering point. Losses may be due to trampling or herbivores that 

browse on the leaves of saplings.  

 

Survival of seedlings depends on numerous environmental factors, such as amount and 

distribution of rainfall, grass competition and population levels of predatory insects and 

rodents. These factors need to be favourable and coincide with the presence of scarified 

seeds for successful stand establishment of seedlings. Although seeds readily germinate 

and seedlings may establish in their first year, this does not guarantee survival during the 

following 3–4 critical years of growth. In the river habitat, tree seedlings are also likely to 

encounter more competition from a well-developed grass layer than in the dune habitat. 

Likewise, insects and rodents may be more numerous in the river habitat and may have a 

greater negative impact on the size of the seed pool in the river habitat.  

 

The increase in large, dead A. erioloba trees in the northern Nossob River could possibly 

be ascribed to fire. In arid regions, fires do not occur regularly because fuel loads are 

often not sufficient to carry a fire. However, after good rainfall, enough fuel accumulates 

to carry a fire. In general, only about one-third of the A. erioloba individuals are killed by 

fire, with most individuals resprouting again from the base. Old, large trees, especially 

those with hollow stems, are most sensitive to fire. These large trees are often home to 

tree rats and sociable weavers that accumulate dry material in the tree canopy. If this dry 

material is set alight, the chances that the tree will survive are slim. The keystone 

function of A. erioloba in the ecosystem is centred around the large trees and these large 

individuals are crucial for the maintenance of patterns and processes in the ecosystem 

(Milton and Dean, 1995).  
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5. Conclusion 
This study in a conservation area has provided an effective and rapid way to analyse the 

age structure of A. erioloba in the southern Kalahari. It was demonstrated that marginal 

parenchyma bands, demarcating annual growth periods, could be distinguished on 

polished wood discs and cores. A good correlation between radiocarbon dating and 

annual ring counts was found, although the annual ring count consistently underestimated 

the actual age of the tree by approximately 11%. Furthermore, the study showed how tree 

rings could assist in radiocarbon dating of material less than 300 years old. Radiocarbon 

dating of such material usually produces two or more possible ages. Comparisons with 

annual ring counts indicate which of these possible ages is most likely to be the correct 

one. Using ring counts to confirm the possible age is considerably cheaper than carbon 

dating a second sample between the core and the bark.  

 

The good correlation obtained between actual radiocarbon age and stem circumference 

allows this regression to be used to analyse the age structure of the population. It was 

found that growth rate did not differ significantly between trees growing in the Nossob 

Riverbed and trees growing in the dune field savanna. The populations sampled in the 

riverbed showed an unhealthy age structure with poor recruitment, however, no clear 

relationship was found between flooding and regeneration of A. erioloba in the riverbed. 

The dune population showed an abundance of small individuals, which could have been 

the result of resprouting after fire.  
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