ments.

Generally speaking, the first occurence of ice-rafting indicates cooling to a
level where coastal winter ice is formed.
The dating of the onset of glaciation is
better made on the consequent eustatic
drop in sea level.
NILS SPJELDNAES
Palaeoecology Department,
Aarhus University,
DK-8000 Aarhus C, Denmark
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Interstellar Chemistry: Polycyanoacetylene Formation
We disagree with one of the conclusions reached by Hayatsu et al. (1) regarding the origin of interstellar carbynes
and cyanopolyacetylenes. They found
evidence for carbyne fragments in the
Allepde meteorite in the form -(C=C)n
anf-{C-=C),-CN and, in the laboratory,
showed that such carbynes can form
metastably at low temperatures from CO
and H2 by a catalytic reaction on chromite. They concluded that this process in
the solar nebula formed carbynes on the
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Allende meteorite. They went on to suggest, however, that the polycyanoacetylenes that have been detected in a few
interstellar clouds are produced by fragmentation of polymerized 'cyanoacetylenes formed on grains, rather than built
up stepwise by gas phase ion-molecule
reactions.
To the contrary, it was shown by
Langer et al. (2) that the simplest polycyanoacetylene, HC3N, is produced by
gas phase ion-molecule reactions, rather
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the North Atlantic), ice-rafting will probably be due to icebergs, because they
will melt later, and be transported further than coastal ice because of larger
size and smaller ratio of volume to surface.
It is difficult to discriminate between
material transported by icebergs, and
coastal winter ice; both will be transported by the sarne systems of wind and
current. The presence of many contemporaneous shallow-water organisms (foraminifera and molluscs) in ice-rafted
deep-water sediments (4) may be an indication of transport by coastal ice, since
the possibilities of picking up unconsolidated sediments with organisms in them
is considerably higher in a normal littoral
situiation than in the calving front of a
glacier.
An alternative model to that suggested
by Herman and Hopkins (1) could be
that their unit III was formed when the
climate was cold enough for the formation of coastal winter ice, but that the
real glaciation started only at the time of
unit II.
During a period of general cooling,
there may be a time lag between the
stage when coastal winter ice is formed
and the onset of a glaciation. The length
of this time lag depends on the rate of
temperature change, the topography on
land, and the precipitation and wind systems. In those parts of the North Atlantic where the coastal areas were obliquely uplifted during the Neogene (5), the
early accumulation of ice on land probably took place on the landward side of
the water divide. It may have taken
considerable time after the onset of
the glaciation before appreciable
amounts of glacial ice were drained into
the ocean and could give ice-rafted sedi-

Ice-Rafting, An Indication of Glaciation?
D. M. HOPKINS and Y. HERMAN

Science 214 (4521), 688.
DOI: 10.1126/science.214.4521.688

http://science.sciencemag.org/content/214/4521/688.1.citation

PERMISSIONS

http://www.sciencemag.org/help/reprints-and-permissions

Use of this article is subject to the Terms of Service
Science (print ISSN 0036-8075; online ISSN 1095-9203) is published by the American Association for the Advancement of
Science, 1200 New York Avenue NW, Washington, DC 20005. The title Science is a registered trademark of AAAS.
1981 by the American Association for the Advancement of Science

Downloaded from http://science.sciencemag.org/ on March 4, 2021

ARTICLE TOOLS

