
Squalus. It can safely be said then that 
agnathans and elasmobranchs are also 
alike in sharing a larger extracellular 
fluid volume than that of Osteichthyes. 
Other fluid compartment data are not 
available for the bony fishes. 

Whatever may be the physiological 
significance of the reduction in circulat- 
ing fluid volume in bony fishes, it would 
appear that such a reduction is found 
only in this more advanced group, while 
the greater plasma and interstitial fluid 
volumes are associated with the two 
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Abstract. Montmorillonite, illite, chlor- 
ite, and kaolinite in the playas of southern 
California are traceable directly to the 
source areas surrounding the basins. No 
evidence found in this investigation sug- 
gests that these clay minerals are unstable 
in the sodic or calcic saline lake environ- 
ment, but this conclusion may not be di- 
rectly applied to marine evaporite facies 
where the minerals are rich in potassium 
and magnesium. 

In the last decade several papers have 
treated clay minerals in sedimentary 
rocks and the effect of diagenesis on clay 
minerals in various sedimentary environ- 
ments. Several investigators (1, 2) have 
suggested that some clay minerals are 
changed by diagenetic processes in the 
marine environment, while others (3) 
have reported that clay minerals in most 
sedimentary rocks are primarily the 
product of their source and have under- 
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minerals in various sedimentary environ- 
ments. Several investigators (1, 2) have 
suggested that some clay minerals are 
changed by diagenetic processes in the 
marine environment, while others (3) 
have reported that clay minerals in most 
sedimentary rocks are primarily the 
product of their source and have under- 
gone little diagenetic change even in the 
marine environment. Millot (1) sug- 
gested that the fibrous clay minerals such 
as attapulgite and sepiolite are formed 
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in the supersaline environment, but Mil- 
lot, Radier, and Bonifas (4) recently 
suggested that attapulgite is formed in 
the marine environment. 

I have undertaken a study of the clay- 
mineral composition of playa sediments 
in the western United States and of the 
effect of the saline environment on dia- 
genetic changes in clay minerals. The 
Mojave Desert and the surrounding area 
in southern California contain over a 
hundred playas ranging in size from a 
few acres to over 200 square miles. 
These lakes have a wide range in chem- 
ical character, from almost fresh water 
to very saline, in which deposits of cal- 
cium and sodium salts (carbonates, sul- 
fates, halites, borates, and others) are 
found. Many types of source rocks sur- 
round the playa basins and furnish sedi- 
ments to playas with different chemical 
environments. By comparing the clay 
mineral composition of the source rocks 
and the playa sediments, important data 
concerning the diagenesis of clay min- 
erals in the saline environment can be 
obtained. Over 300 samples of sediment 
were taken from 45 playas and from the 
source material being transported into 
the playa basins. This report is con- 
cerned with the general conclusions of 
this study. 

Several groups of clay minerals are 
present in the playas, and their identifi- 
cation is based on standard x-ray ana- 
lytical techniques. Montmorillonite is 
present in all samples and ranges in 
abundance from one to seven parts in 
ten. A 10-A clay mineral described as 
illite (5) is present in every sample and 
ranges in abundance from two to six 
parts in ten. Chlorite is present in about 
75 percent of the sediments of the playas 
and ranges in abundance from one to six 
parts in ten. In only one lake, Mirage 
(San Bernardino County), is it the 
dominant clay mineral, and here it 
makes up six parts of the total clay min- 
eral composition in ten. Kaolinite is rec- 
ognized in the sediments in twelve 
playas, and its abundance ranges from 
one to two parts in ten. All four of these 
clay minerals are present in some lakes. 
For example, in Bristol Lake (San Ber- 
nardino County), illite, montmorillonite, 
chlorite, and kaolinite are found in the 
playa muds from which halite (NaC1) 
is being mined. The mother liquor of 
Bristol Lake is rich in calcium chloride. 
In every playa studied, no change was 
seen between the clay mineral composi- 
tion of the detritus being carried into the 
basin and the clay mineral composition 
of the saline muds. 

The chemistry of the saline and su- 
persaline evaporite salts in the playas of 
southern California is complex, but in 
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The chemistry of the saline and su- 
persaline evaporite salts in the playas of 
southern California is complex, but in 
every case the dominant cations are so- 
dium and calcium. Magnesium and po- 
tassium are very abundant in the min- 
erals that are precipitated as the last 
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phases of marine evaporite deposition; 
however, magnesium and potassium are 
not in very strong concentration in any 
of the saline lake deposits in southern 
California. Therefore the conclusions of 
this study cannot be applied directly to 
diagenesis in late-phase marine evaporite 
deposits. Little work has been done with 
the clay mineral composition and varia- 
tion in marine evaporite facies, but it is 
in marine facies that the regular inter- 
stratification of two different clay min- 
eral structures has been found (6). 
These rare, regular, mixed-layered clay 
minerals are usually high in magnesium 
and very probably are diagenetic prod- 
ucts (7, 8). 
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Gas Diffusion in Porous Media 

Abstract. A method has been proposed 
for deriving a characteristic determining 
flow in porous systems. This characteristic 
combines both area and path-length fac- 
tors used by earlier authors. For a gas, 
diffusive flow is proportional to the 4/3 
power of the gas-filled porosity, and this 
function has been derived from considera- 
tion of the planar distribution of spherical 
pores and the interaction of two adjacent 
planes. 

The flow of liquid and gas in porous 
solids has long received attention. In 
agriculture, irrigation practice and esti- 
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