of which became extinct in the Phanero-
zoic, others of which are extant, also
indicates a long antecedent evolutionary
history before their first appearances as
fossils. The same kind of evidence exists
for the early Echinodermata.

When one considers the vastness of
Precambrian time, during which life ex-
isted in oceanic waters, and the undoubt-
edly gradual change of the nature of
those waters, it would be indeed strange
if there were not a multitude of these
ancients yet to be discovered as fossils;
moreover, it would be surprising if some
of these lineages were not unique to the
Precambrian; thus an open mind is re-
quired in testing the oldest organisms
with respect to their relevancy to the
Phanerozoic biota. But arguments for
such novelties should be well grounded.

We can only wish Seilacher success in

kilometer of the planet’s surface (3).
Fantasies of the first space probe’s trig-
gering a spectacular detonation of the
whole planet are dampened by the
knowledge that meteorites have been
there first, and prosaic chemical reac-
tions such as polymerization probably
never allowed the explosive solid to ac-
cumulate in the first place.

DoNALD S. MATTESON
Department of Chemistry, Washington
State University, Pullman 99164-4630
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Acetylene on Titan

The ocean of ethane on Titan pro-
posed by Lunine, Stevenson, and Yung
(Reports, 16 Dec., p. 1229) is a fascinat-
ing idea to an organic chemist, but the
suggested layer of solid acetylene (C,H,)
100 to 200 meters thick lining the bottom
is utterly fantastic. ‘‘Don’t liquefy acety-
lene, but whatever you do, don’t freeze
it!”’ is the advice I remember from my
days at E. I. du Pont. The legendary
explosive character of the liquid or solid
is attested in the older literature (/). The
unfavorable heat of formation from the
elements, 227 kilojoules per mole, is
more than twice the energy of explosion
of an equal weight of TNT (2). Thus, the
estimated instability of Titan is approxi-
mately 200 to 400 megatons per square

after descent through the atmosphere
and the intimacy of the mixture on the
ocean floor are at present difficult to
quantify but of interest, since the pres-
ence of impurities can slow further
polymerization of acetylene. The possi-
bility of meteorite impacts inducing fur-
ther reactions of hydrocarbons both in
the ocean and at its base is a fascinating
one; the frequency of impacts by objects
sufficiently large to reach the ocean and
affect the base is 107 to 10® years.
JONATHAN 1. LUNINE
DAvID J. STEVENSON, YUK L. YUNG
Division of Geological and Planetary
Sciences, California Institute of
Technology, Pasadena 91125
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Flex-Tips have a clean, uniform opening at
the bottom of the tip as well as smooth,
highly polished walls that optimize liquid
flow. At the upper end, a reduced outside
diameter permits easier access to 10 x 75
mm test tubes.
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