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for food by aboriginal peoples may be 
struck, but not killed, by projectile 
weapons which remain imbedded in the 
body. Individuals which survive may 
be killed elsewhere, and the projectile 
weapon tips may be recovered. Num- 
erous instances are cited. Such exotic 
artifacts can be mistakenly attributed to 
cultural contact between distant human 
groups unless archeologists are aware 
of this special kind of dijfusion process. 

A possible means of noncultural dif- 
fusion of certain kinds of artifacts to 
distant areas is by migratory animals 
carrying such items imbedded in their 
bodies. A parallel in biology is the trans- 
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peoples concerned. Large mammals, 
not surprisingly, can receive a spear or 
dart which does not cause death and 
whose point (or at times the whole 
shaft) may remain imbedded and may 
be carried until the animal's death. In- 
ferences on the migrations of oceanic 
whales and the existence of the North- 
east Passage before it was traversed by 
Europeans were derived from harpoons 
found in whales' bodies in the 17th and 
18th centuries by oceanic voyagers (2). 
Aboriginal harpoons found in whales' 
tissues were also recorded by 19th-cen- 
tury European sailors (3); in earlier 
times such spent weapon points re- 
covered from killed or stranded whales 
could have served as models. The St. 
Lawrence Island Eskimos are reported 
to believe that weapon tips found in this 
way possess magical properties, and 
they keep the tips as charms of great 
value and potency (4). Harpoons are 
still being found in the bodies of 
stranded whales (5). 

There have frequently been reported 
migratory waterfowl that carried weap- 
ons from the locality where they were 
hunted to distant places. A notable ex- 
ample is that of two honey buzzards 
(Pernis apivorus), shot in Finland in 
1894 and 1900, each of which was 
found to have sticking in a wing a 
wooden arrow identifiable as having 
been made by the Pangwe tribe of 
southwestern Cameroon (6)0 Ducks, 
brants, and swans that carried Eskimo 
bone arrowheads have been killed in 
California, Indiana, North Carolina, 
and Nebraska (7). Eskimo toggle har- 
poons, such as the one found in an 
archeological site in Iowa (8), or some 
of the barbed bone projectile points 
from the exposed strands of the now- 
desiccating Pyramid Lake in Nevada 
(9) may have been introduced by mi- 
gratory waterfowl wounded in Alaska. 

Other animals which when killed and 
butchered have been found to bear 
imbedded weapon points are deer, 
grizzly bears, hogs, cattle, and seals 
(10). Among the most ancient finds of 
this sort are the weapon tips penetrating 
reindeer bones in the Upper Paleolithic 
(Magdalenian) site of Stellmoor, Ger- 
many (11), and seal skeletons from the 
Mesolithic period found on raised 
beaches in Finland (12). 

Fish may serve as disseminators of 
items such as spear tips and hooks in 
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beaches in Finland (12). 

Fish may serve as disseminators of 
items such as spear tips and hooks in 
much the same way that large sea and 
land mammals do (13). It has been 
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the unusual C-shaped shell fishhooks 
of the Santa Barbara region may have 
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been introduced there by live tuna 
migrating from the western Pacific and 
arriving on the California coast with 
such hooks snagged in their mouths 
(14). Fish are also recorded as carrying 
artifacts such as a knife and scissors in 
the stomach (15). An instance of a 
South American rhea with three stone 
artifacts (two axes and a hammer) as 
gizzard stones that were swallowed at 
some distance from where it was killed 
is parallel (16). 

Live elephants also carry imbedded 
weapons that are found when they are 
killed and butchered. (17). Since these 
animals live as long as 100 years and 
are migratory over distances of many 
hundreds of miles, one wonders whether 
the mammoths of terminal Pleistocene 
times, found in North America asso- 
ciated with flint projectile points, might 
not be late-surviving, repeatedly at- 
tacked individuals that were carrying 
weapon tips acquired over a span of 
several scores of years in quite different 
localities. Several mammoth skeletons 
have been associated with numbers of 
flint projectile points (18), and the 
pieces in each of these lots vary some- 
what in size, form, and material. 
Krieger (19) has called attention to the 
use of nonlocal stone for projectile 
points in some Early Man kill sites, and 
he suggests that this may indicate far- 
ranging procurement of implement ma- 
terial by the hunting group. This may 
be true, but the alternative possibility, 
that points made of flints which occur 
at some distance away may have been 
acquired from the bodies of killed ani- 
mals, may be worth considering. 

Paleo-Indians (also called Big Game 
Hunters) in the New World (20) are 
usually assumed to have been free- 
ranging, nomadic hunters, but they may, 
for all we know, have been seasonally 
settled foragers occupying specific ter- 
ritories. Petrographical and typological 
examination of the weapon points found 
associated in kill sites of the Big Game 
Hunters could lead to some understand- 
ing of the nature of their social groups, 
if it could be demonstrated that some 
of these weapons were foreign to the 
area in which they were found. 
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Ice on Venus: Can It Exist? 

Libby (1) has suggested that the 
similarity between the amount of CO2 
in the atmosphere of Venus and the 
total amount of this gas evolved by 
Earth raises a serious question about the 
absence of terrestrial amounts of water 
on Venus. His solution to this dilemma 
postulates that the water is present in 
the form of polar ice caps. It is the 
purpose of this note to call attention to 
some weaknesses in Libby's arguments. 

In order to have extensive ice caps at 
the poles of Venus, the temperature 
there must be well below freezing. The 
available observations do not support 
this condition. Clark and Kuz'min (2) 
have reported interferometric radiom- 
eter measures at 10.6 cm, which in- 
dicate temperatures above 420?K at 
the poles. Libby (1) argues that these 
results are probably invalid because of 
the large amount of attenuation caused 
by the intervening atmosphere. How- 
ever, the attenuation would act to de- 
crease the observed limb temperature 
from its true value; this implies that the 
poles are even warmer than the values 
suggested by Clark and Kuz'min. 
Furthermore, these authors found an in- 
crease in temperature toward the equa- 
torial limb, where the atmospheric at- 
tenuation would be just as large as at 
the poles. 

As a second counterargument to the 
radio measurements, Libby (1) notes 
that the Soviet space probe Venera 4 
recorded a surface temperature of only 
550?K, which is considerably lower than 
the 630? ? 70?K deduced (2) for the 
antisolar point; a temperature of 273?K 
at the poles might then be within the 
range of possibility. However, the maxi- 
mum temperature difference between 
equator and pole permitted by the inter- 
ferometric measurements is only 31 
percent. This would give a Tpo1e of 
380?K if Tequator is 500?K. If the full 
range of uncertainty is allowed, Tpoie 
does not fall below 300?K. Further- 
more, if the ice caps are to survive over 
long periods of time, the temperature 
must be well below freezing over most 
of the ice-covered region, not just at 
the poles. 

This requirement leads to another 
contradiction. A large number of mea- 
surements at many wavelengths are 
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consistent with the requirement of a 
mean planetary temperature above 
550?K (3). If a substantial fraction of 
Venus is covered by ice caps [Libby (1) 
mentions 30? latitude as a possibility 
for the extent of the caps], the equa- 
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torial region would have to be very hot 
indeed for such high temperatures to be 
observed. The rather serious discrep- 
ancy between the radius of Venus im- 
plied by the Venera 4 results and the 
radius determined by ground-based 
radar (4) may mean that Venera 4 did 
not reach the planet's surface. If this is 
the case, the argument against polar ice 
caps of any size is virtually irrefutable. 

Where then is the water? Any accept- 
able explanation must account for the 
absence of large amounts of water on 
Venus and the present existence of the 
terrestrial oceans. Mars also appears to 
possess an atmosphere that can be 
understood by analogy with the out- 
gassing that has taken place on Earth, 
again with the exception that water is 
grossly underabundant (5). There are 
also large differences in the amounts 
of water present in meteorites. It is very 
unlikely that the same process for the 
fractionation of water operated in all of 
these cases. Nevertheless, it is clear that 
Earth is really the anomalous planet in 
the inner solar system in this respect. 

It is not yet possible to decide 
whether water was initially under- 
abundant in the material that ultimately 
formed Venus or whether the water 
subsequently escaped from the planet's 
atmosphere. However, the present exist- 
ence of large amounts of water on the 
surface of Venus, in liquid or solid 
form, does not appear to be consistent 
with the evidence that we have at our 
disposal. 

TOBIAS OWEN 
Astro Sciences Center, IIT Research 
Institute, Chicago, Illinois 60616 
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The report by Libby (1) at first sight 
promises a challenging and provocative 
new idea concerning Venus and has 
been treated as such by the press (2). 
However, Libby's model inevitably im- 
plies either an absurdly large horizontal 
pressure gradient, or an untenable ver- 
tical temperature structure. If we as- 
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new idea concerning Venus and has 
been treated as such by the press (2). 
However, Libby's model inevitably im- 
plies either an absurdly large horizontal 
pressure gradient, or an untenable ver- 
tical temperature structure. If we as- 
sume that melting at the edges of the 
ice caps is balanced by snowfall over 
the caps, then the temperature near the 
poles must be below freezing through 
much of the depth of the atmosphere 
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