
LETTERS 

The essence of evolution is related to the creative process. The 
availability of platinum is said to pose problems for the mass use of 
fuel cells.The reintroduction of species to central areas of their his- 
torical range is advocated. A British national register of children 
conceived with the use of intracytoplasmic sperm injection is an- 
nounced: "[l]t is important to establish epidemiological systems to 
monitor ... offspring so that in the future, potential parents may 
[have] an understanding of the magnitude of any risks ...." And a 
correction to a report on the selective advantage of low related- 
ness is made. 

The Force of 
Natural Selection 

Jacob  Goldenberg  e t  a l .  ("Creat ive 
sparks," Essays on Science and Society, 
Science's Compass, 3 Sept., p. 1495) dis- 
cuss the nature of creativity. They dispel 
the notion that total freedom is necessary 
for the creative process. The authors state 
that  while  randomness is  o f  value,  a 
structured process is the key to creativity. 
I agree with their assessment, but would 
l ike  t o  sugges t  tha t  th i s  i s  the  very  
essence of the evolution of life. Life is a 
structured process that evolves through 
accumulation of random (although limit- 
ed) mutations. It is subject to judgment 
by the force of natural selection rather 
than a panel of experts. The products of 
this creative process are all the myriad 
forms of life, past and present. Consistent 
with the authors' idea that regularities can 
serve as an infrastructure for generating 
creative ideas, most life forms are built 
up from some regular plan or framework 
(for example, radial symmetry in echino- 
derms).  The authors conclude that we 
must  reappraise  our  fundamental  ap-  
proaches to creativity. Perhaps we can 
learn something about creative processes 
by studying evolution. 
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Fuel Cells and Precious-Metal 
Catalysts 

The news article by Robert F. Service 
about fuel cells ("Energy," 30 July, p. 682) 
does not address an important problem as- 
sociated with their mass use. 

Fuel cells require precious-metal (usu- 
ally platinum) catalysts to operate at rea- 
sonable temperatures. But how much plat- 
inum-in great demand as an industrial 

8 catalyst-would be required for a world 
fleet of fuel cell-powered cars? Platinum 

5 has a crustal abundance of only 37 parts 

per billion (I), and total annual production 
of virgin platinum is less than 100 metric 
tons (2). If each fuel cell-powered car re- 
quired only a gram of platinum (which, I 
think, is a low estimate), it would take 200 
metric tons of platinum to power the U.S. 
fleet of cars alone. 

Although platinum can be recycled, 
world-scale fuel cell production for auto- 
motive and home use would probably re- 
quire more than the entire annual produc- 
tion of virgin platinum. Because this metal 
is also an important industrial catalyst, de- 
mand would send the price of platinum 
through the roof. This would destroy any 
cost savings obtained from mass produc- 
tion of fuel cells and bring us right back 
where we are now-with fuel cells that are 
too expensive to  be competitive in the 
mass market. 
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Lynx Reintroduction 
The News Focus article by Keith Kloor 
about the reintroduction of lynx to Col- 
orado (16 July, p .  320)  raises several 
questions regarding efforts to reestablish 
ex t i rpa ted  popula t ions  o f  imper i led  
species. Reintroduction of species as part 
of  a well-coordinated effort to recover 
spec ies  t o  the i r  his tor ical  range  h a s  
proven effective for a number of species 
in recent years. Several factors affect the 
results of species introductions. First, ef- 
forts to reintroduce mammals seem to 
have been more successful than efforts 
with other taxonomic groups. Other fac- 
tors that contribute to the success of rein- 
troduction include the release of animals 
into high-quality habitat and the use of 
animals from increasing populations (I). 
Two of these conditions were met in the 
ongoing effort to reintroduce lynx to Col- 

orado. However, the absence of  high- 
quality habitat and a reintroduction area 
that was at the periphery of or outside the 
historical range are factors that are nega- 
tively correlated with reintroduction suc- 
cess (2). In the case of the lynx, their his- 
torical range in Colorado is at the south- 
ern periphery of the species range and is 
isolated from other lynx populations. 

Others have had difficulties establishing 
species in the periphery of their historical 

One of a few dozen Canadian Lynx that are 
being relocated in Colorado. 

range (3). The difficulties encountered in 
Colorado, the marginal success of the rein- 
troduction of  the woodland caribou in 
northern Idaho and elsewhere (3) ,  and the 
failed or marginal success of the reintroduc- 
tion of the sea otter in Oregon and Califor- 
nia (4) share two features: the species were 
reintroduced on the southern edge of their 
historical range, and reintroduction was dur- 
ing a period of putative climate warming 
(5 ) .  Historical range limits were generally 
delineated before the current warming, and 
we would expect warming to shift the south- 
e m  boundaries of the acce~table  climatic 
conditions northward, or upward in eleva- 
tion, especially for northern species (6). 

Intensive monitoring of the fate of the 
remaining lynx in Colorado may offer sig- 
nificant insights into current limiting fac- 
tors for this species. However, continued 
habitat degradation and strong anthro- 
pogenic factors such as vehicular traffic, 
resource extraction. and  recreat ional  
activities in Colorado may contribute to 
the low likelihood of reestablishing the 
lynx at the fringe of its original habitat. 
Thus, it seems logical that attempts to aug- 
ment lynx populations in more central ar- 
eas of their habitat range, where popula- 
tions have fewer pressures, better habitat, 
and access  to other  lynx populations, 
would perhaps be more advantageous for 
the species (7). 
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