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and foremost, models show that if it worked
and was scaled up to the global oceans and
implemented for 100 years, it could at best
postpone the trajectory of climate change by
a few years. Second, manipulations of the
oceans at this scale will (and indeed must)
alter marine ecosystems dramatically.

Our Policy Forum challenges specific
claims outlined in the patent applications
for ocean fertilization—i.e., that it is an eas-
ily controlled, verifiable process that mim-
ics nature and that it is an environmentally
benign, long-term solution to atmospheric
CO, accumulation. Johnson and Karl dis-
agree. We stand by our statements as they
apply to ocean fertilization for commercial
purposes. If carbon sequestered via ocean
fertilization could be traded, the economic
incentives would almost certainly lead to
multiple manipulations by more than one
company or group, with large-scale, long-
term cumulative effects that could not be at-
tributed to any one application. We agree
with Johnson and Karl that episodic
nutrient enrichment events are part of
the natural biogeochemical cycles of
the oceans and that any single small-
scale application of iron would have
no lasting effect on the ocean ecosys-
tem. But this is not true of scaled-up,
long-term efforts guided by the free
market in a global commons. More-
over, a requirement of any carbon se-
questration option in the carbon cred-
it market is that it must be verifiable. This is
not “easily” done for ocean fertilization, es-
pecially in the context of multiple manipu-
lations. In fact, it is currently beyond our
capabilities.

We explicitly do not call for restriction
of basic research on how iron affects
ocean ecosystems or biogeochemical cy-
cles. Indeed, much research is needed to
improve our understanding of the carbon
cycle and its connection to climate, includ-
ing possible consequences of altered flux-
es of nutrients to the ocean. But the
prospect of ocean fertilization for carbon
credits should not be driving this research.
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Rock Art Revisited:

TWO PIECES OF ENGRAVED RED OCHRE FROM
Blombos Cave, South Africa, dating to
77,000 years ago and displaying “motifs”
evidencing the existence of “arbitrary con-
ventions unrelated to reality-based cogni-
tion” are reported by Henshilwood et al.
(“Emergence of modern human behavior:
Middle Stone Age engravings from South
Africa,” Reports, 15 Feb., p. 1278).

We propose the following hypothesis as
an alternative to that presented by Hen-
shilwood et al.: that the Blombos Cave en-
graved ochres represent small, portable ob-
jects upon which reality-based tallies were
recorded. Three lines of evidence support

this hypothesis: (i) the worn condition of
the ochre objects, (ii) duplications of lines
consistent with erasure and reuse, and (iii)
the sequence in which lines were engraved.

First, both the SAM-AA 8937 and 8938
pieces exhibit irregular surfaces blemished
by pits and scrapes. Although it may be that
preparing surfaces and engraving resulted
in objects that look worn, it is also plausible
to suggest that a utilitarian function
produced a worn appearance. Second, the
occurrence of duplicate parallel lines is
consistent with active use and reuse. We
suggest that such lines were caused by
reuse after incomplete erasure by grinding
rather than simultaneous scoring occa-
sioned by a change in position of the
engraving tool. Finally, the sequence of en-
graving, wherein a series of lines was first
engraved in one direction and then sequen-
tially cross-hatched, suggests that the lines
may have served a utilitarian recording or
counting function.

We consider the evidence equivocal as to
the nature of the symbolic content of the en-
graved ochre pieces. Perhaps they reflect cog-
nitive shifts facilitating both art and science.
Whether motifs, tallies, or yet some other al-
ternative, the patterns on the engraved ochre
provide a fleeting glimpse into the minds of
those inhabiting Africa some 35,000 years

before the beginning of the Upper Paleolithic.
Modern minds should remain open to the
range of cognitive possibilities represented by
these enigmatic data.
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Beauty, Biological
Weapons, and Botox

AS DONALD KENNEDY ELEGANTLY STATES IN
his editorial “Beauty and the beast” (1 March,
p. 1601), “Who would have imagined a world
in which terror weapons are employed as
beauty aids?” He is right; who would have
ever imagined a world in which the poison
botulinum toxin would effectively address
problems such as back pain, tension
headaches, migraine headaches, anal fissures,
hyperhidrosis, fibromyalgia, and the neuralgia
that lingers after shingles? Could any-
one have envisioned that this agent
would offer relief to individuals with
cerebral palsy or help with the symp-
tomatic treatment of multiple sclerosis?
I had never anticipated a time when
my “in office” trainees would include
neurologists and when consultations
. with pain specialists would.occur regu-
larly. Suddenly I find myself, a derma-
tologist, conducting clinical studies
with neurologists to develop uses of this terri-
ble toxin.

I enjoy making people look better. Is
there value in what I do? You might read
Survival of the Prettiest: The Science of
Beauty (1) or even The Adonis Complex:
The Secret Crisis of Male Body Obsession
(2). Or I could introduce you to patients of
mine with HIV who are on highly active an-
tiretroviral therapy and have lost all their fa-
cial fat and, therefore, refuse to leave the
house, or maybe the Parkinson’s patients,
women in particular, who have such severe
hair loss from their medication that they
stop taking it. Yet, many of the uses I have
found for botulinum toxin came from my
initial experience with it in cosmesis.

In the field of aesthetic medicine, I am
not convinced that the Food and Drug Ad-
ministration (FDA) has the best record in
dealing with these agents. I remember all
too well when the FDA took aim at breast
implants and created a level of medical hys-
teria that, to this day, remains unsurpassed.

Although Saddam Hussein may have 3
barrels of botulinum toxin, it would be a §
poor choice for a biological weapon. The §
toxin-liberating bacteria are very unlikely"czf
to work through inhalation, because they &
are anaerobes and will not germinate in the £
air. Furthermore, although their mode of 8
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