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distinctive bending modes in this re- 
gion; HDO near 1402 cm-1 and DiO 
near 1179 cm-" (band centers). Un- 
fortunately, much of this region of 
the spectrum is obscured by terrestrial 
absorption; Sinton and Strong (5) pre- 
sented a spectral survey of the region 
1200 to 800 cm-'. Though subtraction 
of the background is very difficult, their 
spectrum could indicate absorption near 
1110 cm-", as would be required by the 
low-frequency wing of the 1179 cm-' 
band of D2O. 

We then estimated the total water 
content of the Martian atmosphere, 
assuming the Sinton bands to be due to 
deuterated water. Assuming that D: H 
= 1, the total amount of water above 
the area (6) viewed by Sinton would 
be only a few mm-atm, perhaps as 
much as 10 mm-atm; these estimates 
are about doubled if the D : H ratio is 
taken to be 1: 2. Other current esti- 
mates of the water vapor content of the 
Martian atmosphere are somewhat high- 
er (7, 8). C. Sagan (7), for example, 
estimates 1.10-3 to 2.10-2 g/cm2 (12.5 
to 250 mm-atm) to explain surface 
temperatures on the basis of a green- 
house effect. Kaplan et al. (8) estimate 
H20 content to be 14 ? 7 /1 of pre- 
cipitable water (17 ? 9 mm-atm) on 
the basis of marginal intensity measure- 
ments of Doppler-shifted spectral lines. 
The discrepancies, we feel, are not large 
enough to discredit our interpretation 
of the Sinton bands. 

The question of the plausibility of the 
D: H ratio remains. An explanation 
may lie in the gravitational fractionation 
that has occurred on the planets of low- 
est mass. The mass of Mars is only one- 
tenth that of Earth, implying more 
rapid escape of the lighter gases. Pho- 
tolysis of water by far-ultraviolet light 
could produce H (and D) atoms. The 
large mass difference implies that gravi- 
tational fractionation of the atoms could 
be significant, and would favor loss of 
hydrogen and retention of deuterium. 

Regardless of the ease with which 
the D:H ratio can be explained, the 
D2O-HDO spectrum seems to account 
for the Sinton bands better than does 
the only alternative, acetaldehyde. If 
this new interpretation proves to be 
correct, it dispels what is probably the 
most direct evidence we now have of 
organic molecules on Mars, thus de- 
leting an important piece of circum- 
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higher water-vapor content than does 
that above light areas. This conclusion 
would have considerable bearing on the 
Martian climate and on the design of 
exobiological experiments for this 
planet. 
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Boron: Another Form 

Abstract. A hitherto undescribed 
form of boron can be prepared by sub- 
jecting ordinary forms of boron to 
pressures exceeding about 100 kilobars 
and temperatures between about 1500? 
to 2000?C. The new form has a density 
of about 2.52 g/cm3 and yields a char- 
acteristic DeBye-Scherrer pattern. No 
large crystals have been prepared. 

Elemental boron can be prepared at 
low pressures in something like four dif- 
ferent crystalline modifications (1-3). 
The densest of these is the red form 
described by Decker and Kasper (2) 
which has a density of 2.46 g/cm3. 
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The product was a dark, pitchlike 
solid which was deep red in thin sec- 
tions; its density ranged between 2.46 
and 2.52 g/cm as measured by the 
sink-float technique. Its electrical resis- 
tivity was estimated to be about 10"' 
ohm-cm at 25?C, and its resistance 
fell by about a factor of 3 on heating 
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semiconducting specimens were ob- 
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bohedral f3 pattern reported by Amen- 
dola (3). 

3) If a fragment of the dense form 
is buried in hexagonal boron nitride 
and heated to about 1500?C for about 
a minute at a pressure of 30 kb, the 
product has a density between 2.25 and 
2.36 g/cm' and its DeBye-Scherrer pat- 
tern agrees well with that of the well- 
known rhombohedral form of boron (3). 

4) The electrical resistivity of the 
dense form is almost as high as that of 
the purified boron starting material. 
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Ontogeny of a Salt Marsh Estuary 

Abstract. The development of a 
typical New England salt marsh, and 
the growth of the sand spit which 
shelters it, during the past 4000 years 
has been reconstructed from soundings 
and borings of the peat. The results 
have been interpreted with the aid of 
observations on the structure of the 
marsh and estimates of the rate of its 
vertical accretion based on carbon-14 
determinations. 

"There is no other case in nature, 
save in the coral reefs, where the ad- 
justment of organic relations to physi- 
cal conditions is seen in such a beauti- 
ful way as the balance between the 
growing marshes and the tidal streams 
by which they are at once nourished 
and worn away" (1). 

The existing peat of tidal marshes 
preserves a record of the conditions 
which existed when the peat was de- 
posited. In this report I have attempted 
to reconstruct from this record the 
history of the development of a typical 
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