
be in liquid form and could be tapped 
simply by breaking the overlying per- 
mafrost without the decomposition of 
the clathrate (3). 

Although a clathrate, rather than an 
ice, permafrost eliminates the need for 
an external heat source, it still requires 
a local heat source and thus the heat 
problem remains. In fact, since 150 
cal is required to release 1 g of water 
from the clathrate compared to 80 cal 
required to release I g of water from 
ice, the heat problem is aggravated by 
the introduction of clathrate. What 
dispels the problem is not that the 
water is in the clathrate but that the 
water is already liquid at a temperature 
above its freezing point and no latent 
heat need be supplied at all! 

Even if the only available water were 
bound up in the clathrate, in order to 
maximize the amount of water released 
the ratio of the clathrate to the rock 
matrix would have to be carefully ad- 
justed at all points beneath the surface 
to just cool the surrounding rock to 
0?C as the clathrate is exhausted. If a 
higher fraction of clathrate were pres- 
ent, once 0?C is reached, the necessary 
latent heat of decomposition would be 
obtained by the freezing of some of the 
liquid water just released, thus removing 
its contribution to the expected flow. 
In fact, even when excess water is 
already available in liquid form, clath- 
rate decomposition would reduce the 
amount released because part of it 
would freeze. 

Thus, regardless of the H20/CO.2 
ratio, the presence of water in a CO. hy- 
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Polynesian Voyaging 

At the end of the report (1) on the 
"Probable Fijian origin of quartzose 
temper sands in prehistoric pottery 
from Tonga and the Marquesas," Dick- 
inson and Shutler conclude with the 
following point: "The implication for 
Polynesian origins is a continuing in- 
fusion of Melanesians into Polynesia 
from Fiji (and perhaps elsewhere). . ..." 
While I would not disagree with the 
generality of their statement, in the 
particular case in question I offer an 
alternative viewpoint based on work in 
Western Samoa. 

In Western Samoa we have shown 
that if at an early stage in the sequence 
the inhabitants possessed pottery and 
then abandoned it, a few sherds from 
the early levels tend through subse- 
quent disturbances to be incorporated 
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