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chance to impact the vegetation (Bousman and Scott, 1994). Two studies by Avery
(1991; 1992) used the  nains of micromammals to reconstruct past vegetation in South
Africa. Evidence from Abbot’s Cave in the Cape Province showed that in the 18"
century the conditions were equable with good scrub and grass cover. There were
numerous fluctuations in the between grasses and shrubs in the 19" century. However,
these were not long-term trends, nor a progressive degradation as a result of human
impact (Avery, 1991). Avery (1991) concluded that the changes in this area appeared to
be mainly driven by climate, but that tt  : was no underlying directional trend. The
second study by A*  y (1992) involved sites from all over South Africa. The conclusion
made here, was that the micromammalian community structure was relatively resilient to

large climatic fluctuations, but the impacts of farming have been large (Avery, 1992).

Bond et al. (1994) also studied evidence from this period by looking at the isotopic signal
of soil or;, ¢ matter in the Karoo Biome. Most of the grasses in southern Africa that
occur in the summer rainfall region have a C4 photosynthetic pathway, while all trees and
shrubs are Cs. .uese two photosynthetic pathways have different carbon isotopic signals,
due to the different ratios of °C and '>C that are characteristically reflected in the soil
organic matter (Bond ef al., 1994). Although these results suggest that a change in land-
use has caused the decline in grasses, all three authors came to the conclusion that the
situation is considerably more complex than the earlier hypothesis by Acocks (1953)
made it out to be. The general consensus was that the eastern Karoo is a transition zone
and would naturally contain a mixture of grasses and shrubs (Hoffman, 1995). This

therefore does not support Acock’s (1953) hypothesis that the Karoo was an expansive



grassland and is being irreversibly invaded by shrubs. Most research suggests that at
some time in the past there was a higher percentage of grass cover than there is today, but
it is important to rem  »er that this region is, and has been, an ecotone with varying
amounts of grasses and shrubs which fluctuated throughout this period (Hoffman, 1995;
Meadows and Watkeys, 1999). It is likely that changes in the climate, particularly
rainfall, were the driving force behind this “desertification”, even though overgrazing

would have had a certain amount of influence (Bousman and Scott, 1994).

Aims an- ~hjectiv--"

The primary 2 of this research project was to determine if pollen of sufficient quality
and quantity for palynological analysis was preserved in the lodges of the bush karoo rat,
Otomys unisulcatus, in a site in the semi-arid Karoo. ..ds is a preliminary investigation
into the potential of the lodges of the bush karoo rat for pollen analysis. If proved to be
feasible, the lodges o1  unisulcatus could provide an exciting new source of historical

pollen for paleoenvironmental :  >nstruction in an area where such sources are rare.

Mid.ln-l evi(lnnn?: | 738 Hnlnnf\nn agimnwnnfg:

Arid and semi-arid environments, such as the Karoo, do not usually preserve pollen very
well, in terms of both quality and quantity (Horowitz, 1992). It is therefore necessary to
obtain fossil pollen preserved under more mesic situations, such as wetlands (Baxter and

Meadows, 1999; Meadows et al., 1996), pans, caves (Parkington et al., 2000) and







1990; Scott and B¢ nan, 1990; Bousman and Scott, 1994) and a preliminary study of

fossil pollen in a stick-nest rat midden in New South Wales (Green et al., 1983).

Packrats inhabit a variety of habitats, and are therefore broadly distributed throughout
North America, much of Western Canada, and throughout much of Mexico and Central
America (Vaughan, 1990). The middens of the Neotoma thus allow reconstructions of
past etation fora ge area, but this is restricted to the Americas. Hyrax are found in
most parts of Africa, except the northern and north western parts, and their distribution
extends to Arabia, Israel, and Lebanon (Scott, 1990). The dassie-rats, on the other hand,
are confined to the very arid zone of south western Africa (including parts of Namibia
and parts of north-v  tern South Africa) (Scott, 1990). The stick-nest rats are considered
to be quite rare in Australia and several species are believed to be extinct (Nelson et al.,
1990). Nelson et al. (1990) suggest that the middens of the stick-nest rat are common in
central Australia, and that there should be numerous ancient middens preserved. The
bush-karoo rats are similarly restricted to the semi-arid Karoo and west coast regions of
South Africa. However, the relatively limited distributions of the various genera
becomes of less import e with the discovery of additional species/ge1___ . that inhabit
different locations, thus information is accumulated to add to the knowledge of

palynology and palaeoecology for regions all over the world.

The packrat, hyrax, dassie-rat, and stick-nest rat middens preserve plant macrofossils and
pollen that is either carried or blown in. In the case of O. unisulcatus, the pollen rain that

is trapped in the vegetative material on the surface of the lodge may be preserved due to





























































Webb, R.H. and ™ :tancourt, J.L. 1990. The spatial and temporal distribution of
radiocarbon ages from packrat middens. In: Packrat middens: the last 40,000 years of
biotic change, Betancourt, J.L., Devender, T.R. and Martin, P.S (eds), The University of
Arizona Press, Tucson, pp. 85-102.

27





