Elephant Damage to Low Veld South African Vegetation
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INTRODUCTION: African elephants (Loxodonta africana) are major herbivores in the bush veld ecosystem of South Africa, and are also ecosystem engineers.
They change the physical form of the ecosystem through the destruction of canopy trees, by girdling bark or simply uprooting them. In winter (June-August),
they remain in the veld, rather than migrate away, both due to the presence of artificial water sources and the barriers of fences, and put excessive damage to
the remaining food, the bark of trees. One tree, the Marula (Sclerocarya birrea), is especially important as food source (fruit), raptor habitat, edible bark, and
is economically important. Recently, elephant depredation has threatened populations of these iconic trees. This survey begins monitoring that effect.
PROCEDURE: The study site is on the grounds of the Southern Africa Wildlife College, a veld ecosystem
directly to Kruger National Park, at approximately 31.336° W Lon, 24.550° S Lat. (Fig 1) We sampled three
transects 60 m by 200 m,. Trees were identified to species, GPS’d, and categorized by height, extent of
damage to stem and branches, canopy condition, and percent ring-barking.

Fig. 1: Plots sampled for damage to
vegetation on the campus of the
Southern Africa Wildlife College.

RESULTS AND ANALYSIS: We censused 530 trees in 27 species, dominated by Marula, Red Spike Thorn,
Sickle Bush, and Silver Terminalia. Shannon diversity was 1.460. Damage was spatially clustered as shown
by Gi-Bin autocorrelation (Figure 2); Getis-Ord General G was 0.023376, expected 0.021307, Z = 3.64, p =
0.00027. Moran’s I autocorrelation was also significant (I = 0.1131, expected = -.0019; Z = 16.59, p =
0.00. Damage type was distinct among tree species (Fig. 3; Χ2 = 96, p<0.001), For example, only Marula
and Terminalia were uprooted. There was no preference for Marula bark by diameter class (Fig 4), but
there was a decided lack of young Marula (Fig. 5), which indicates they may be uprooted and dispersed.
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Fig. 2: Gi-Bin Hotspot analysis
(ArcGIS S.A.) on cumulative damage
to trees on sampled quadrants.
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Fig. 3: Damage to all size classes of the four most common species
of trees. While broken branches dominate, there are clear
differences in the type of damage, and thus feeding behavior
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Fig. 4: Percent ring-barking as a function of tree circumference.
There may be a refuge in large size, and small trees may rapidly
decompose or be shredded; long-term studies needed to clarify.
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Fig. 5: Size classes of the Marula trees in the transects seem to
indicate recruitment issues. These trees decompose rapidly and
mortality would leave smallest victims undercounted.

