SCIENTIFIC CORRESPONDENCE

Here I focus on the geomorphic evidence
for plume-related uplift in Africa and on
the more general question of the use of
drainage patterns in the reconstruction of
surface uplift histories.

Cox argues that drainage patterns
indicative of topographic doming can be
preserved for up to 200 Myr, and that they
can therefore provide a basis for testing
uplift models. Although he acknowledges
cases in which initial drainage systems
have been modified significantly, Cox’s
key point is that rifted domal uplifts create
half-radial drainage patterns which can be
preserved sufficiently to allow the identi-
fication of gross palaeotopography. The
development of such drainage patterns in
response to rifting has been pointed out
previously™ but, because the primary
fluvial systems formed consist of conse-
quent (dip) streams, the resulting half-
radial drainage patterns are essentially a
reflection of gross topography. It is topo-
graphy, therefore, that should be the
focus of investigation, with fluvial systems
being analysed where drainage patterns
are anomalous.

One of the proposed plume-related
uplifts considered by Cox is the Cape
Angola high. It is clear that, even on a
broad scale, the morphology of this region
consists of two, rather than one, major
areas of elevated topography (the Bie
Plateau in the north, and the high terrain
in central Namibia culminating in the
Auas Mountains in the south) which are
separated by the Etosha Basin, where the
elevation falls to below 1,200 m. Drainage
patterns reflect this topography, although
Cox points to the anomalous course of the
westward-draining Orange River across
the extreme southern flank of this hypo-
thesized zone of plume-related uplift.
This river course, and the incision of the
Orange below the Augrabies Falls, is
intepreted by Cox as evidence of drainage
antecedence, but there is a significant
body of literature extending back to early
this century (see ref. 5 for review) demon-
strating — on the basis of geomorphic,
stratigraphic, sedimentological, palaecon-
tological and zoological evidence — that
the palaeo-Orange has shifted its outlet
significantly since the formation of the
South Atlantic. Capture of dome-flank
drainage by rift-related river systems can
account for the present-day incision of the
lower Orange, as also can concurrent local
surface uplift resulting from a flexural
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dence, P. A. Kitchin et al. Nature 344,
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PCR false positives”.

® Line 67 of M. Super ef al. Nature 344,
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pregnancies would require 104 amniocen-
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(arithmetic available on request).”
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isostatic response to denudational unload-
ing focused in the vicinity of the Great
Escarpment. Cox’s discussion of the river
patterns in the vicinity of the lower
Zambezi similarly ignores well substanti-
ated major changes in the drainage of this
area during the Late Cenozoic”.

Cox also attempts to reconcile the single
uplift event suggested by the plume model
with what he interprets as firm evidence of
episodic uplift and denudation in the form
of cyclic erosion surfaces. Such reconcili-
ation may, however, be unnecessary,
because the interpretation of the land-
scapes of southern Africa (and other
Gondwana terrains) in terms of episodic
surface uplift and denudation has been
strongly challenged’™, both on the basis of
the techniques used to correlate erosion
surfaces and in terms of the evident
structural control of many such surfaces.
Moreover, fission-track studies have
indicated significant depths of post-rifting
erosion extending far inland along a

number of passive margins, including
southwest Africa, and these cast doubt on
existing denudation chronologies based
on erosion surface correlation. Such
thermochronological investigations argu-
ably provide the most promising basis for
unravelling the key problem of the
morphological evolution of passive
margins.
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Wasps fail to make

Sir—A recent experiment' showed that
worker honeybees can discriminate
degrees of relatedness among their female
colony mates and that they preferentially
aid closer relatives. If this ability were
general, our view of the organization of
colonies of social insects would have to be
radically revised. Instead of working
together for the reproductive good of the
colony, workers could each pursue partially
independent reproductive strategies, each
trying to aid its closest relatives. But we
have data indicating that females of the
paper wasp, Polistes annularis, either do
not possess this ability or do not use it
effectively.

In the spring of 1988, we collected
recently-founded colonies of P. annularis
at a site at which we had marked indivi-
duals with colony-specific two-colour
paint marks the preceding autumn. Of
those individuals that retained both colour
marks in the spring, 98% of colony-mate
dyads shared the same colour combina-
tion, confirming the previously known
fact® that spring associations consist of
females reared on the same natal nest the
previous autumn. But when at least two
spring nests arise from the same autumn
nest, females are presented with a choice:
do they then discriminate degrees of rela-
tedness and prefer to join a subset of natal
nestmates to whom they are most closely
related?

We have studied females given a clear
opportunity to choose among at least two
sets of natal nestmates from 29 fall colonies
that gave rise to at least two nearby spring
colonies. (Those further than 5 m from
their natal nest were excluded.) We
estimated the relatedness’ of the 222
females retaining both of their identifying
marks by starch gel electrophoresis of

distinctions

proteins. What we find is that the average
relatedness to spring colony-mates (7, =
0.469) is indistinguishable from that to
other females from the same autumn nest
(r, = 0.452), suggesting that no preference
is expressed. Of course, some degree of
discrimination could be missed because of
sampling error, but the 95% confidence
interval for the difference » —r, runs
from — 0.066 to +0.099, showing that
we can exclude any discrimination larger
than 0.1.

Either P. annularis females lack the
ability to perform such discrimination, or
they fail to use it effectively in a natural
situation where it would be highly advan-
tageous. The choice has crucial conse-
quences for inclusive fitness because most
females (74% ) end up being subordinates
who reproduce indirectly by aiding the
dominant egg-layer’. Since average
relatedness among fall nestmates is
rather low, aiding randomly chosen natal
nestmates would make a small contri-
bution to inclusive fitness. At least some
super-sisters (r = 3/4) are likely to be
available, and preferentially helping them
would be a far more effective genetic
strategy.
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