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Abstract Termites, and in particular species that remove

live plant material, play an important role in rangeland

deterioration in the arid areas of the world. In the arid parts

of southern Africa, where the sparse vegetation is important

for subsistence and large-scale game farming, it is vital to

understand termite ecology and feeding behaviour. Here, we

focus on the termite species, Baucaliotermes hainesi, the

most common termite species within its range in the arid

interior of southern Africa. We determine B. hainesi for-

aging and nest maintenance activities, predator response

and the preferred food plants. The study was conducted

during 2014 in the Nama-Karoo biome of South Africa. We

found that Baucaliotermes hainesi is strictly a nocturnal

species and that temperature is the most important abiotic

determinant of foraging activity. Below 14 �C, no foraging

takes place, whilst maximum foraging activity is observed

only above 20 �C. Only three plant species are foraged

upon, with the grass Stipagrostis uniplumis utilised the

most. We suggest that B. hainesi can significantly reduce

grass cover, particularly in overgrazed areas and in dry

years. Further studies to elucidate the effects of drought,

overgrazing and the role of B. hainesi in veld degradation

are critical, in particular under future climate scenarios that

the predict aridification of B. hainesi habitat.
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Introduction

Termites are globally recognised as one of the most

important soil engineers and are crucial to ecosystem

functioning (Harris 1971; Jouquet et al. 2006). Since ter-

mites construct large extensive epigeal nests or large

underground systems, as ecosystem engineers, they improve

soil hydrology and composition, and are important as

decomposers and in nutrient cycling, particularly in semi-

arid regions (see, for example, Whitford et al. 1992; Jones

et al. 1994; Dangerfield et al. 1998). In contrast, many

species of termite are considered pests, and are responsible

for huge economic losses (Harris 1971; Verma et al. 2009).

Other than damage to wooden structures and agricultural

crops, termites are also responsible for the deterioration of

rangelands (Nel 1968; Van Ark 1969; Bodin et al. 2006).

From an ecological viewpoint, termites are an important

basal link in the food chain and are an important food source

for many species, including ants (e.g., Mirenda et al. 1980),

reptiles (e.g., Mouton et al. 2000), amphibians (Harris

1971), birds (such as the crowned plover, Vanellus coro-

natus, with a diet consisting of 30 % termites Urban et al.

1986), and mammals (e.g., Taylor et al. 2002). One mam-

mal, the aardwolf (Proteles capensis) in Africa has become

so specialized that it almost solely feeds on termites

(Richardson 1987; Koehler and Richardson 1990).

Africa is a particularly species rich continent for termites,

with an estimated thousand species, out of the 2600 described

species (Kambhampati and Eggleton 2000; Uys 2002). In

general, termite diversity, abundance and biomass decrease
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with an increase in latitude (Eggleton 2000). However,

southern Africa with 54 genera and 165 termite species (Uys

2002) is a region unusually rich at such a southern latitude

(Eggleton 2000). Surprisingly, for the drier areas of southern

Africa, only two species, Hodotermes mossambicus and

Trinervitermes trinervoides, have received substantial

attention, H. mossambicus as an important pest species

(Coaton 1958; Nel 1968; Nel and Hewitt 1969; Van Ark

1969; Basson 1972; Duncan and Hewitt 1989) and T.

trinervoides initially because of its role in the deterioration of

degraded rangelands (Coaton 1948a, b, 1953; Hartwig 1955),

but subsequently as important food source for the specialized

myrmecophagous aardvark and aardwolf (Richardson 1987;

Taylor et al. 2002; Anderson 2004). Despite the importance

of termites globally and in particular in the grasslands of

southernAfrica, other termite species in southernAfrica have

received far less attention. One such species, whose ecology

is largely unknown, is Baucaliotermes hainesi.

Baucaliotermes hainesi is potentially a keystone species,

since it is the most abundant termite species in most of its

distribution range (Coaton and Sheasby 1973), it influences

plant community composition, builds massive nests

(Tschinkel 2010), acts as soil engineer and provides an

important food source for the myrmecophagous aardvark

(pers. obs). Furthermore, similar to the closely related T.

trinervoides which is the most common termite species in

South Africa (Sands 1965), B. hainesi might play a role in

the further deterioration of already degraded rangeland in

the arid areas of southern Africa (Dougill et al. 2016). Under

future climate change scenarios, these arid areas are pre-

dicted to become drier which potentially will exacerbate

termite impacts (Midgley et al. 2001).

If the distribution of B. hainesi is superimposed on the

distribution of the closely related Trinervitermes species, it is

clear that B. hainesi occupies the ecological niche in the most

arid parts of southern Africa occupied by Trinervitermes

species in the wetter areas. Therefore, it is surprising that B.

hainesi has not been well studied. Other than a species

description, distribution data (Coaton andSheasby 1973) anda

more recent and detailed study on nest structure (Tschinkel

2010), there are, to our knowledge, no studies onB. hainesi. In

this study, we explore its ecology and influence on land

degradation by determining (1) foraging behaviour and pre-

ferred foodplants, (2) influenceof climateon foragingactivity,

(3) nest maintenance activities, and (4) predator response.

Methods

Study area

The study area is located in the Northern Cape Province of

South Africa on a game farm, Tierkop (Fig. 1). This is a

7400 hectare game farm which stocks low densities of

Hartmann’s mountain zebra, red hartebeest, eland, spring-

bok, blue wildebeest and gemsbok. Vegetation consists of

low karroid shrubland (Nama-Karoo biome) on flat gravel

and sandy plains. This vegetation is seen as a transition

vegetation between Kalahari proper (Savanna Biome) and

the northern Nama-Karoo (Mucina and Rutherford 2006).

Approximately 60 % of the Nama-Karoo has moderately to

severely degraded soils and vegetation (Hoffman and Ash-

well 2001). At our study sites, Stipagrostis ciliata, S. obtusa

and S. uniplumis var. uniplumis were the dominant grasses

(see Table S3 for a complete list of plant species occurring

at the study sites).

The mean annual precipitation in the area is between 100

and 200 mm, with most rainfall in late summer and early

autumn. In southern Africa, only the Desert biome has a

higher variability in annual rainfall. As a consequence,

droughts are unpredictable and can be prolonged, and rivers

are non-perennial. Solar radiation is high. Mean maximum

temperatures are as high as 39.5 �C in January with mean

minimum temperature in midwinter (July) as low as

-4.2 �C.

Study species

The harvester termite, Baucaliotermes hainesi (Fuller,

1922), is an endemic in southern Namibia and the

northwestern parts of South Africa (Coaton and Sheasby

1973). Baucaliotermes hainesi belongs to the

Fig. 1 Study plots and the main study area indicated in relation to

rivers and roads. Inset map indicates locality in South Africa, with the

hatched polygon indicating the known Baucaliotermes hainesi distri-

bution (redrawn from Coaton and Sheasby 1973)
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Nasutitermitinae and a subfamily of the Termitidae (Kr-

ishna et al. 2013). The composition and the role in

defence of the frontal gland secretions of the Nasutiter-

mitinae are well studied (reviewed in Šobotnı́k et al.

2010). Baucaliotermes hainesi workers and soldiers reach

their foraging areas by way of a network of subterranean

galleries (see Tschinkel 2010 for details on nest structure).

This complex tunnel system radiates at least 10–15 m

from the nest, with connections to the surface at

50–75 cm intervals (Tschinkel 2010).

Surface access point surveys, foraging

and maintenance activities

Sampling was done in autumn (March 2014), due to high B.

hainesi activity this time of year (pers. obs.; Adam et al.

2008). Five plots of 20 m long by 10 m wide were used (for

a total area of 1000 m2). Plots were permanently marked

with small poles with different colour coded reflectors. Plots

were monitored by trained observers for two subsequent

nights. Monitoring started at 18h00 (sunset at 19h01) and

repeated every hour, on the hour, throughout the night until

the last surface access point closed.

In contrast to other studies, we use the term ‘‘surface

access points’’ instead of ‘‘foraging holes’’, since holes are

not only used for foraging but also for maintenance activi-

ties. Termites counter erosion and nest damage with a

continuous transport of soil to the surface (Turner et al.

2006). These quantities of soil moved by termites can be

substantial (Pomeroy 1976). Fresh surface deposition con-

sists of a roughly textured soil of a darker colour. We define

these activities as nest maintenance activity.

Recording and observation of active surface access

points is a common method of assessing the foraging

activity of harvester termites (Nel and Hewitt 1969; Basson

1972; Ohiagu and Wood 1976; Ohiagu 1979a; Adam et al.

2008). Every hour all new surface access points were

marked with a colourful flag. The time at which a surface

access point become active or inactive was recorded. The

number and length of foraging columns going out from a

service access point (n = 325 surface access points and 502

foraging columns counted over the study period) were

determined. The number of workers returning with a piece

of grass was counted for five 1-min intervals (with 5 min

waiting time in-between) for 20 randomly selected surface

access points.

After peak foraging time was determined on the first

two nights of detailed sampling, plots were only moni-

tored during peak activity times for three subsequent

nights to determine usage constancy of surface access

points. In addition, during three consecutive nights,

100 9 10 m (for a total of 1000 m2) plots were monitored

at 13 haphazardly selected sites during peak activity

periods, i.e., early evening (Table S1). With multiple

observers, more than one plot was sometimes monitored

simultaneously. A 100 m rope was laid out and observers

walked with a 1 m stick on both sides of the line, noting

active surface access points. In total 285 h of observations

were done over the five nights.

Influence of climatic conditions on foraging

and maintenance

Temperature is known to be one of the main variables

influencing foraging of termites (Kofoid 1934). To

determine the importance of temperature, humidity and

wind on B. hainesi foraging and maintenance activities,

during all surveys, these climate variables were measured

at ground level with an Acurite Pro Weather Station. The

significance of these variables was assessed in two sepa-

rate general regression models (GRM), with either

foraging or maintenance as the response variable and

temperature, humidity and wind as predictor variables.

The assumptions of the GRM were investigated using

probability plots, whose residuals were normally dis-

tributed. All analyses were conducted in Statistica 12

(StatSoft, Inc. 2013, Tulsa, USA).

Baucaliotermes hainesi response to predation

Ant predation behaviour was observed throughout the 285 h

of observations. Ants were identified with http://

antsofafrica.org and http://www.antwiki.org and confirmed

with a verified voucher from the Iimbovane collection at

Stellenbosch University.

Since B. hainesi are potentially preyed upon by various

predators, the reaction to disturbance of B. hainesi was

explored. Fifteen foraging parties were removed entirely

with a soft brush and dustpan and surface access points

observed subsequently for 10 min. To test the termite

response of damage to surface access points, a small brush

was used to sweep over surface access points and termite

response observed for 10 min.

Baucaliotermes hainesi densities and plant species

utilisation

To determine B. hainesi aboveground ratio of soldiers to

workers, termites in a maintenance and foraging patch were

collected with a dustpan and broom (n = 10 maintenance

and eight foraging patches) and counted.

To determine the favoured food source of B. hainesi,

foraging workers were observed for 40 h over four nights

(5 h per night for two observers). All plant species foraged

upon were identified with relevant field guides (Le Roux

2005; Derichs and du Plessis 2012).

The ecology and foraging behaviour of the harvester termite, Baucaliotermes hainesi in … 459

123

http://antsofafrica.org
http://antsofafrica.org
http://www.antwiki.org


Results

Surface access points

Prior to emerging, workers remove the plug of soil from the

round (5 mm in diameter, minimum 3 mm; maximum

7 mm; n = 10) surface access points. Soldiers appear first

and spread out, facing outward (Fig. 2a). Surface access

points are rarely used on consecutive nights, with 93 % only

used once during five consecutive nights. After emergence,

activity can either be foraging or maintenance. Only

workers partake in foraging and maintenance, with soldiers

providing protection. Workers (3.56 mg ± 0.80;

mean ± SD; n = 11) are significantly heavier than soldiers

(1.07 mg ± 0.33; mean ± SD; n = 10) within the same

colony (Mann–Whitney U test U = 0.0, Z = 3.8,

P\ 0.01).

Surface access point activity can switch between main-

tenance and foraging. Twenty-five access points started as

maintenance and switched to foraging, while for 59, it was

vice versa. The remainder had the same activity throughout

(n = 319 over the two nights of detailed sampling). The

shortest maintenance bout of 32 min was followed by

40 min of foraging, whilst the longest foraging bout of

433 min was followed by 322 min of maintenance

(18h47–07h22). It is only during peak foraging time that the

number of foraging surface access points surpasses that of

maintenance (Fig. S1).

Baucaliotermes hainesi is very sensitive to light, and no

activity was observed before sunset or after sunrise. A torch

1.5 m above an established foraging column is tolerated, but

when brought closer, the foraging column dammed up in

front of the light. Foraging is then terminated and termites

return underground (Fig. 2b). A light above a newly opened

surface access point terminates all activity and the surface

access point remains unused for the remainder of the night.

Maintenance activities

Nest maintenance involves a column of workers, each

emerging with a grain of sand in their mandibles, which

they deposit just outside the surface access point. After a

worker disposed the grain of sand, it will return to the

same surface access point. The amount of sand increases

up to a height of 33 mm (range 10–33 mm). Maintenance

activities lasted on average 2 h (range 27–576 min) with

an average B. hainesi maintenance patch diameter of 6 cm

(range 1–14 cm).

Fig. 2 a Baucaliotermes hainesi soldiers guarding a surface access

point. b B. hainesi forages only at night, and when a light is shown on

the surface access point, the urge to get away from the light source is

stronger than to return underground. c Foraging column splitting up

towards two different tufts of grass. d Area of past high

Baucaliotermes hainesi activity. This is indicated by the nests that

slightly protrude above the soil surface following the removal of

topsoil by sheet erosion. e Foraging B. hainesi worker transporting a

piece of grass is guarded by a number of soldiers. Note the size

difference. f Multiple queens from a single nest
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Foraging activities

Initially, foraging involves a single column one to two

workers wide, which develops into a column of two to four

workers wide, or rarely up to seven workers wide. Foraging

activity lasted on average 142 min (range: 20–543 min).

Foraging starts just before sunset (earliest started at 18h37,

with the latest only commencing at 1h12), and even though

foraging continues throughout the night, peak foraging time

is between 20h00 and 23h00.

Foraging columns can increase in length to a maximum

of 1.06 m (median 0.25 m). Along the length of these for-

aging columns, soldiers move up and down and take

position at higher elevations on stones and grass tussocks

(Video 1).

At the food source, workers fan out to collect plant

material. This is done by climbing into a grass tussock or

shrub and cutting grass blades or leaves with their mand-

ibles. Up to four foraging columns can emerge from a single

surface access point, each foraging at a separate grass tuft

(Fig. 2c). Cut grass is also collected underneath the grass

tussock. Large pieces are cut into smaller parts before being

carried back to the nest (median length ± 95 % CI

5.8 ± 0.2 mm; Fig. S2, Fig. 2e). Eighty-three percent of

workers return without a piece of grass (n = 3910 workers

observed).

Influence of climatic conditions on foraging

and maintenance

Baucaliotermes hainesi activity peaks in early evening with

a significant decline until activity ceases. This is strongly

influenced by temperature, with higher temperature

favouring foraging activity (Table 1; Fig. 3). Temperature

is negatively correlated to humidity (Table S4). In contrast,

maintenance activities are not influenced by the climatic

variables measured (Table S2).

Response to predation

When ants, of the species Tetramorium grandinode (sub-

family Myrmicinae), were close to surface access points,

only a few soldiers would emerge, and no foraging or

maintenance activities would take place. Tetramorium

grandinode actively catch workers when they have the

opportunity. Strangely, surface access points were not

closed and could remain open for hours, even after all ants

had left. Most surface access points were then unused for the

entire night, whilst in a few cases, soldiers would appear and

maintenance activities would begin.

Ants generally waited at a distance until a foraging col-

umn had formed before attacking. Attacks consisted either

of an ant rushing in from a distance, grabbing an isolated

termite with its mandibles (Video 2) or a more subtle

approach, where an ant would use cover to get close to the

foraging column before striking.

When foraging columns were removed by hand, there

was no reaction within the 10 min observation period.

Similarly, when service access points were damaged, there

was no immediate reaction, and service access points could

remain open for hours.

Baucaliotermes hainesi densities and plant species

utilisation

Maintenance patches were dominated by soldiers with an

average 145 soldiers and only 24 workers (n = 10). For-

aging columns also contained more soldiers with 154

soldiers and 91 workers (n = 8 single foraging columns of

15–48 cm in length).

Table 1 Regression analyses of climatic variables on Baucaliotermes

hainesi foraging activities (Full model: R = 0.65, R2 = 0.42,

F(3,19) = 4.58)

Variables b Standard error of b T P value

Intercept -112.5 40.1 -2.75 0.01

Temperature 4.2 0.2 3.69 0.002

Wind 0.84 0.62 1.37 0.19

Humidity 0.96 0.46 2.07 0.053

Temperature is the only significant variable, with an increase in tem-

perature, there is more foraging activity. An analysis of interaction

between predictor variables shows that temperature is negatively

correlated to humidity (Table S4)

Fig. 3 Total number of foraging columns recorded at various

temperatures over 5 nights of observation at 13 plots randomly

distributed over 7400 hectares. Under higher temperatures, there is

more Baucaliotermes hainesi foraging activity (see Table 1)
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During a single night, there are 2180 maintenance and

1940 foraging B. hainesi surface access points per hectare

(average over the two nights of detailed sampling on 0.1

hectare). On average, there are 843720 B. hainesi individ-

uals on the soil surface per hectare per night. Due to

extensive tunnelling, the number of nests per hectare could

not be determined, but interestingly more than one queen

can be found in a nest (Fig. 2f).

The grass species Stipagrostis uniplumis is the preferred

food source for B. hainesi. Another abundant species, S.

obtusa, is also utilised, whilst S. ciliata was never utilised,

as were six other less abundant grass species (see Table S3

for full plant species list of the study area). In areas with

limited Stipagrostis, the herbaceous Zygophyllum decum-

bens was utilised, but only leaves and young twigs.

Discussion

The foraging behaviour of Baucaliotermes hainesi is very

similar to that reported for other Nasutitermitinae species in

Africa, such as Trinervitermes trinervoides and T. gemina-

tus (Sands 1961; Ohiagu and Wood 1976; Ohiagu 1979a;

Adam et al. 2008). Foraging tunnels of B. hainesi are very

similar to those of other species, such as Macrotermes

bellicosus (Pomeroy 1976), M. michaelseni (Darlington

1982) and T. trinervoides, in that foraging tunnels can

extend between 30 and 50 m from the mound (Tschinkel

2010). These underground structures ensure that workers

rarely have to forage far from safety. In fact, B. hainesi

usually forages only half a metre and never more than a

metre from a surface access point. This is much closer than

T. geminatus, which can forage up to 3 m (Ohiagu and

Wood 1976), and also closer than T. trinervoides that can

forage up to 1.4 m (Adam et al. 2008) from a surface access

point. An interesting observation is that B. hainesi forage

columns do not merge, in one instance, foraging from two

surface access points only 2 cm apart, moved in different

directions. In contrast, in T. trinervoides, up to six surface

access points as far as 40 cm apart frequently merge into a

single foraging column (Adam et al. 2008).

While Uys (2002) and Grohmann (2010) found that B.

hainesi foraged on leaf litter, decaying wood and herbivore

dung, we never encountered B. hainesi utilising these food

items. Similar to T. geminatus, B. hainesi cuts down and

forages on life plant material (Ohiagu and Wood 1976). In

contrast, T. trinervoides shows a preference for grass litter

(Adam et al. 2005). An unexpected large number of workers

(83 %) returned to the nest without any food. This was also

noted in T. geminatus (Ohiagu and Wood 1976) and T.

trinervoides (Adam et al. 2008) although at much lower

incidence (1–30 %). The previous studies were unable to

determine the function of this, but we speculate that this is to

regurgitate food to soldiers, nymphs and larvae (McMahan

1963), although this was not observed in this study. We

speculate that the higher percentage of workers returning

without grass [compared to the closely related T. triner-

voides (Adam et al. 2008)] might be related to the higher

soldier to worker ratio in B. hainesi. With a higher soldier to

worker ratio, more soldiers must be fed by regurgitating

workers, which will result in fewer workers returning with a

piece of plant material.

The worker-to-soldier ratio of 1:1.7 is not unusual in the

Nasutitermitinae (Haverty 1977) but is much higher than in

T. trinervoides, where soldiers comprise 40 % (in contrast

to 63 % in B. hainesi) of the number of termites on the

surface (Adam et al. 2008). However, the lower percentage

of T. trinervoides soldiers might not represent the compo-

sition of the entire colony, since the ratio of soldiers to

workers can be much lower in the mound itself. Ratios of

workers to soldiers varied from 1:1 in the smallest colonies

to 5:1 in larger nests (Adam et al. 2012). The higher per-

centage of soldiers might be related to B. hainesi workers

being half the size of T. trinervoides and only a third of the

co-occurring Hodotermes mossambicus (worker weights of

B. hainesi 3.5 mg, T. trinervoides 6.4 mg and H. mossam-

bicus 9.5 mg; this study; Nel 1968). As would be expected,

soldiers are extremely protective of the queen, but inter-

estingly, we found more than one queen in one of the

excavated nests (Fig. 2f). Whilst most species of termites

are monogynous, i.e., colonies contain only one queen,

polygynic colonies are not unusual in the Termitidae

(Thorne 1982).

When potential threats are detected, the soldiers point

their nasus in the direction of the threat. Sticky, noxious

turpentine threads are squirted from the nasus at potential

predators (Video 3). The chemical defence of Baucalioter-

mes hainesi is so successful in deterring predators that

known termite predators, such as Schinz’s beaked blind

snakes, Rhinotyphlops schinzi (Typhlopidae), stay clear of

foraging columns (pers. obs.).

In this study, the ant, Tetramorium grandinode, preyed

upon B. hainesi. If ants are present when B. hainesi opens a

surface access point, there is no further termite activity,

even though the surface access point remains open for a few

hours. Ants were immobilised by the soldiers when they

were detected, but surface access points remained open in

the presence of ants. In contrast, when the co-occurring H.

mossambicus is attacked by ants (Anoplolepis custodiens), it

retreats underground and plugs the surface access points

(Coaton 1958). In T. geminatus, predators, such as lizards,

evoke this response, but ants do not lead to forage access

point closure (Ohiagu and Wood 1976). A response to a

threat, such as a predator or bright light, also elicits vibra-

tion behaviour by B. hainesi soldiers. This response has

been well studied inMacrotermes natalensis and serves as a
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warning signal to other soldiers and workers with signals

transmitted along the subterranean galleries (Hager and

Kirchner 2013, 2014).

Foraging activities of African termite species have been

well studied (e.g., Sands 1961; Ohiagu 1979b; Heidecker

and Leuthold 1984; Duncan and Hewitt 1989; Olugbemi

and Malaka 2007; Adam et al. 2008; Olugbemi 2010), but

this study is the first to quantify nest maintenance activity in

an African termite. Maintenance can happen from any

surface access point and can switch to foraging and vice

versa at any time. Maintenance is less influenced by climatic

conditions than foraging. Part of the reason might be that

during foraging more workers are above ground for longer

periods and these workers are further away from the surface

access point.

Temperature is the most important climatic factor in

determining B. hainesi activity. Baucaliotermes hainesi

avoids colder temperatures and only starts foraging at

14 �C, with peak foraging when temperatures reach the

mid-1920 (Fig. 3). This is in contrast to T. trinervoides that

becomes active at less than 10 �C and for which optimum

foraging temperature is much lower at 10–14 �C (Adam

et al. 2008). In contrast, the central African T. geminatus

prefers much higher foraging temperatures of between 20

and 35 �C (Ohiagu 1979b). The co-occurring H. mossam-

bicus also forages during the day, so when night time

temperatures are too low, particular in winter, they can

utilise the warmer days (Coaton 1958). Although T.

trinervoides is mainly nocturnal, it sometimes forages after

sunrise and in the afternoon (Adam et al. 2008), but this was

never observed in B. hainesi. This difference is probably

because T. trinervoides can forage in the shade of the litter

which provides predator and light protection, whilst B.

hainesi forages in grass tufts and is then very exposed. With

very low temperature in winter (night temperature below

10 �C) at the study site, anecdotal observations for 2 weeks

in winter confirm that the low winter temperatures prevent

foraging. Autumn foraging is thus important, as has been

shown for other Nasutitermitinae, with nest grass reserves

depleted after the winter (see, for example, Adam et al.

2008). As in other studies, we noticed that precipitation ends

all aboveground activity in B. hainesi (Coaton 1958). Due to

the arid conditions, only a few raindrops were observed

during the study period, but this was enough for all workers

to hurriedly withdraw underground and seal up surface

access points.

The lengths of grass (5 mm long on average) transported

back to the nest by B. hainesi are very similar to those

collected by three Trinervitermes species from West Africa

(Sands 1961), but much shorter than the lengths of

20–60 mm reported by Leuthold et al. (1976) and Duncan

and Hewitt (1989) for larger termite species. Baucalioter-

mes hainesi only forages on three plant species, despite

many species being available. In contrast, Sands (1961)

found that West African Trinervitermes species forage on

more than 20 grass species and Nel and Hewitt (1969) report

that H. mossambicus foraged on 17 plant species. Similar to

H. mossambicus, Stipagrostis uniplumis is the most pre-

ferred grass species for B. hainesi (Becker and Getzin

2000). However, in this study, B. hainesi was only observed

in one area (although being 7400 hectares in size), and

foraging behaviour could well differ across the range, which

will increase the number of plant species foraged upon.

Considering the density of foraging access points as well

as the size of B. hainesi foraging parties and the amount of

grass pieces found in the nest and tunnels (Tschinkel 2010),

the importance of B. hainesi in grass removal, tree-seedling

growth and herbaceous vegetation composition (Okullo and

Moe 2012; Muller and Ward 2013; Støen et al. 2013)

requires further study. In this study, we observed that areas

with a high number of B. hainesi surface access points are

characterised by being largely devoid of grasses (Fig. 2d),

pointing to a potential role in veld degradation. Under future

climate change scenarios, B. hainesi habitat will receive less

rainfall, which will result in a lower herbivore carrying

capacity (Midgley et al. 2001; IPCC 2001). Termites tend to

have the biggest impacts on already degraded land. There-

fore, and in particular for most communal lands where

stocking rates are already unsustainable, termites will fur-

ther exacerbate land degradation under increased

aridification. In contrast, B. hainesi could have a positive

effect at low densities, since they act as conveyors of soil

and water to the surface (Turner et al. 2006), but this

requires further study. More speculatively, increases in

temperatures could lead to extended foraging periods, either

as extended seasons or per night, which could further

enhance the negative impacts. A comprehensive assessment

of the impact of B. hainesi on the vegetation is therefore

warranted. An experimental exclusion plot design will be

able to determine B. hainesi impacts whilst simultaneously

controlling for moisture levels, overgrazing and effects of

the co-occurring termite, H. mossambicus.
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