
Finding Puts Mars Exploration on Front Burner 

Meteoriticist John Kemdge of the University 
of California, Los Angeles, agrees "they've done 
a reasonably good job" of showing that "at least 
some of the PAHs are indigenous to the mete- " 
orite." But even then there are plenty of ex- 
planations for their presence that don't require 
life, he says. "Decomposition could certainly 
produce polycyclic aromatic hydrocarbons, 
but there are dozens of other mechanisms for 
making PAHs." They could have formed from 
simpler compounds on Mars that never evolved 
chemically to living organisms, he notes. 

McKay agrees but offers other, independent 
lines of evidence to strengthen the case. One 
consists of the mix of microscopic mineral 
deposits that his group and others have mapped 
within fractures in ALH84001. The most abun- 
dant mineral, carbonate, forms "globules" 

about 50 micrometers across. which McKav 
and his colleagues liken to carbonate glob- 
ules that others have reported forming in the 
laboratory and in a freshwater pond as bacte- 
ria alter the environment. In addition, they 
note that the larger globules have manganese- 
containing cores and concentric rings of 
iron carbonate and iron sulfides. That struc- 
ture implies that the chemical environment 
changed as the globules were deposited, per- 
haps because of bacterial metabolism. 

"None of this [can] distinguish between 
biology and chemistry," cautions Kenneth 
Nealson of the University of Wisconsin at 
Milwaukee. Nealson, whose work on bacte- 
rial carbonate precipitation is cited by McKay 
and colleagues, notes that warm fluids circu- 
lating through the Martian crust might have 

de~osited the same seauence of minerals 
without any help from organisms. Indeed, a 
group led by meteorite specialist Jim Papike 
at the University of New Mexico analyzed 
grains of pyrite-iron disulfidein the same 
fractures, looking for the skewed ratio of sul- 
fur isotopes that is a signature of biological 
activity on Earth. They came up empty. "I 
don't think the McKay group should be bent 
out of shape" by this negative result, says 
Papike, "but it doesn't help them either." 

But two other minerals that the m o u ~  found 
on the carbonate globules tip the &Ace to- 
ward a biological explanation, McKay and 
his colleagues say: the iron oxide called 
magnetite and an iron monosulfide called pyr- 
rhotite, both of which form particles less than 
100 nanometers in diameter. The highly mag- 

SCIENCE * VOL. 273 * 16 AUGUST 1996 




