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given in that paper and only one adds a 
useful new argument. The best evidence in 
each direction does not impinge on that for 
the other, and neither side has a satisfac­
tory explanation for the opposing 
evidence. 

The arguments against the effect of an 
impact, all discussed in my review, are: 
(I) A Protunqulatum community lacking 

dinosaurs. 
(2) Appearance and progressive evolu­

tion of the Protunqulatum communi­
ty just before the boundary. 

(3) Freshwater community unaffected. 
(4) Last occurrence of dinosaurs being 

detectably below boundary in 
Montana and vicinity 

(5) Existence of transitional floras below 
boundary. 

(6) Putatively extraterrestrial material 
below boundary. 

(7) Absence of effects of elimination of 
stratospheric ozone. 

(8) Coincidence with culmination of very 
large regression. 

(9) Marsupials but not placentals nearly 
eliminated; most arboreal multituber­
culates and birds survived. 

(10) Darkness expected to occur too often. 
(11) Concentration of lr, etc., in reduced 

material, with associated timing 
anomaly. 

(12) Dinosaurs occurring well above the 
palynological boundary in New 
Mexico. 

(13) Effect of predicted cooling not seen. 
(14) Effects of predicted acid rain not seen. 
(15) Absence of turbidites at boundary (if 

marine impact) and apparent absence 
of large terrestrial crater. 

The first two items refer to a community 
of Paleocene aspect, whose members were 
ancestral to much of the Paleocene fauna 
and which appeared in Montana 4 x 105 

yr before the boundary. Smit and van der 
Kaars5 claim that the sediments involved 
postdate the boundary, but their work ig­
nores the field relationships given in a 
detailed geological map6 (other evidence 
and will be refuted more adequately in a 
paper in preparation by several people). 
That my list of evidence is one-sided, 
reflects merely the greater publicity which 
given to evidence favouring an impact as 
the cause of the extinction. 

The results of Bohor eta/. 4 , who found 
quartz fragments at the boundary which 
had been shocked at very high pressure, are 
at first sight strongly favourable to an im­
pact. But until possible alternatives such as 
a uniquely powerful explosion (perhaps 
analogous to the smaller ones of 
kimberlites) are considered, some scep­
ticism seems appropriate. Unless there 
were mutliple impacts2 , for which there is 
no evidence (despite considerable search) 
except an unconvincing 3 interpretation of 
osmium isotope ratios 7, it is not apparent 
how the impact hypothesis can be modified 
to resolve the major conflicting evidence. 
Yet volcanism, even broadly conceived, 
has equally severe problems3•4 • 

Coincidence is not a satisfactory basis 
for theory. 

On the "late Eocene mass extinction", I 
know of no evidence that it exists. For in­
stance, there are as many last appearances 
of marine families recorded in the middle 
Eocene as in the late Eocene8 , neither value 
being unusually large; species extinctions 
are not concentrated at one horizon9 ; and 
the mammalian turnover is later9 and clear­
ly involves at least a major biogeographic 
interchange10 • 
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Did komatiitic lavas erode 
channels on Mars? 
SIR -Huppert et a/. 1 show that terrestrial 
Precambrian komatiitic lavas may have 
erupted as very hot, highly fluid, turbulent 
flows capable of eroding deep channels and 
melting and assimilating rocks over which 
they flowed. We have argued2 that the 
chemical composition of martian fines, 
measured by Viking Lander spacecraft\ 
indicate derivation from mafic igneous 
rock, that terrestrial Precambrian 
komatiitic lava would be a good candidate 
for an analogue. Using our derived Mars 
composition, Schonfeld4 calculated that 
martian lavas had viscosities of about 0.5 
Pas. The new findings of Huppert et at., 
that komatiitic lavas could have been as hot 
as 1, 700° Candas low in viscosity as 0.1 Pa 
s, renew our interest in the possibility of 
martian channel formation by lava5 • 

Various channels on Mars have been 
ascribed to tectonism, earthflows, wind 
action, glacial ice, and flowing basaltic 
lava, but the majority have features 
(braided channels, terraced walls, sculpted 
islands, dendritic tributaries, meanders, 
increase in size downstream) that have 
forced most observers to conclude they 
were formed by running water. However, 
the source of the water, and where the 
water is today, remain vexing problems. 
(Most workers believe that water had to be 
more abundant on Precambrian Mars and 
what water remains is locked principally in 
ground ice). Most of the previous 
objections to lava as the principal erosive 
agent on Mars (see ref.6) are based on 
observed characteristics of basalt. Such 
lavas erupt at around 1 ,200° C and have 

viscosities more than fifty times that found 
by Huppert eta/. for komatiites. If martian 
lavas were komatiitic, however, a water­
like fluid would have been available and 
such a fluid would explain not only channel 
formation, but also the enormous lateral 
extent of martian flows and the absence of 
apparent outflow deposits (sediments) in 
the basins into which the large channels 
discharge. Finally, if water did not carve 
martian channels, the complex schemes to 
explain the present lack of surface water, 
including gross changes in the 
atmosphere/climate of the planet, are not 
needed. 
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A question of chirality 
SIR - Hanke writes (Nature 310 272; 1984) 
''It is quite remarkable that immunoglobu­
lins should be able to discriminate between 
the enantiomers because, as can be seen 
from the diagram, the molecule of abscisic 
acid is almost symmetrical ... ''. 

0 

0 

To my eye, the degree of chirality shown 
by abscisic acid is almost exactly the same 
as that between my feet. Perhaps Hanke is 
more supple than me, but I cannot put my 
right foot into a left shoe. Why should a 
globulin be more flexible? 
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character which are not provoked by 
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