SCIENTIFIC CORRESPONDENCE

Noice-sheet
collapse

SiR — Blankenship et al.! present in-
triguing evidence for a subglacial volcano
that supports the characterization of
central West Antartica as a rift zone®. 1
believe it highly unlikely that a volcano
(even many volcanoes), or the properties
of the lithosphere that they may rep-
resent, would make the ice sheet vulner-
able to collapse.

The possibility of unstable collapse is
important because it carries the implica-
tion of a serious rise in sea level. Blank-
enship ef al. write that a retreat of the
downstream termini of the ice streams
(grounding line) to a proposed boundary
between hot and cold lithosphere, marked
approximately by the volcano, “would
almost certainly represent an unstable
situation”, because the buffering ice
streams would be unable to migrate up-
stream past that boundary. I do not dis-
pute the likely instability of that situation
if it were to arise, but the authors place
that boundary about two-thirds of the way
from the present grounding line to the
centre of the ice sheet. A grounding-line
retreat of such magnitude would probably
mean that an instability had already been
triggered. Further, it could hardly occur
without induced retreat of adjacent
drainage systems through the downdraw
process®, which would in turn imply that
much of the West Antarctic ice sheet had
already spread into the ocean. With
grounding lines then deep into the Byrd
subglacial basin, instability would be
virtually assured with or without migrated
ice streams. Thus the authors’ proposed
collapse mechanism would come into
play so late in West Antartic ice-sheet
shrinkage as to be largely irrelevant. The
important point with regard to ice-sheet
collapse is the stability of the ice stream
as it now exists, which has nothing to do
with lithospheric boundaries.

More fundamentally, I question the
conclusion of Blankenship et al. that “ele-
vated geothermal flux provides an impor-
tant control on the dynamics of the [West
Antarctic ice sheet]”. Certainly, elevated
heat flow would enhance melting from the
underside of the ice sheet. But the coexist-
ence of enhanced melt and ice streams is
not evidence of cause and effect. Ice
streams and other fast-moving glaciers are
a common phenomenon in ice sheets past*
and present’, including those on presum-
ably cold Precambrian shields in East
Antarctica and Canada. Few, if any, are
associated with volcanism — ample water
is provided by the heat of glacial sliding®,
so elevated heat flux is not generally
needed for fast glacier flow. Is there
reason, then, to suppose that high heat
flow is an important control on West
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Antarctic ice streams? The authors cite no
supporting evidence, nor has any such
evidence been reported in extensive study
of those ice streams over the past decade
(see ref. 7 for a summary).

In summary, although the geophysical
evidence for volcanism provides interest-
ing support for active rifting in West
Antarctica, it should not be taken as
threatening an imminent collapse of the
West Antarcticice sheet, contrary to some
press reports that have appeared.
Charles Bentley
1215 West Dayton Street,

Madison, Wisconsin 53706, USA
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Sequence data
as evidence

SIR — The debate'? concerning the pro-
posed transmission of HIV to five patients
of a dentist suffering from AIDS high-
lights the difficulties in establishing net-
works of HIV transmission from the
analysis of viral nucleotide sequence data.
The details of that particular case notwith-
standing, we believe that there are issues
that need to be addressed before HIV
sequence data alone can be used to resolve
such questions.

The first issue is the choice of region of
the HIV genome which provides the best
estimate of relatedness. Ou ez al.', in their
analysis of the Florida dentist case, used
sequences from the C2-V3 region of the
env gene. This region was considered to be
suitable for tracing transmission networks
because of the extensive variability in
sequence and the large amount of hom-
ologous data already available. However,
identical V3 loop sequences have been
observed to evolve in epidemiologically
unrelated patients® (convergent evolu-
tion) and individuals in the late stages of
the disease often possess more diverse
sequences than those obtained from early
ininfection*. Such complex evolutionary
patterns will hinder accurate determina-
tion of the probabilities of transmission.

In another investigation of HIV trans-
mission to a Swedish rape victim, Albert
et al.® analysed a region of the more
conserved pol gene. Although shared
substitutions in this region may be given
more weight because they are relatively
rare, it is likely that there may not al-
ways be sufficient variability to resolve
particularly close relationships. Finally,
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we have used a region of the gag gene,
encompassing part of the pl7 protein,
to determine whether an HIV infected
surgeon had transmitted the virus to a
patient’. This region has an intermediate
level of variability and such sequences
were found to duplicate known pathways
of transmission between individuals in
a detailed analysis of HIV evolution in
Edinburgh (E. C. H. et al., manuscript
in preparation).

A second issue concerns the method of
analysis of the sequence data. The most
obvious approach involves the inference
of the phylogenetic relationships of the
sequences in question. It is possible,
however, that HI'V evolves in ways incom-
patible with the assumptions made by
many methods of phylogenetic analysis.
An example is again provided by the
observation of convergent evolution in the
V3 loop>®. Such reservations also apply to
the ‘signature’ sequence analysis under-
taken by Ou ef al.! because, like cladistic
methods of phylogenetic inference, it im-
plicitly assumes the independent and di-
vergent evolution of the relevant amino-
acid residues. Furthermore, in this type of
investigation it is crucial that an estimate
of uncertainty be assigned to tree topolo-
gies, such as that provided by bootstrap
resampling. An alternative method is
based on the comparison of the log likeli-
hoods of tree topologies which depict
competing transmission networks’. What-
ever the approach taken, it is important to
recognize that the probabilities which can
be attached to different phylogenies are
orders of magnitude lower than those
which are used in DNA fingerprinting
based on VNTR sequences.

We believe that close attention to the
points raised here, together with more
detailed studies of the nature of HIV
sequence evolution within communities,
are required before HIV nucleotide se-
quence data can be regarded as evidence
which can be used uncorroborated in a
legal context.
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