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tallized, although the calcite mosaic of converted su­
perficial frontal aragonite layer still contains solid in­
clusions of the original aragonite. 

The presence of such aragonite inclusions, or the nu­
merous pits which result when they are dissolved 
{e.g., during etching or Feigl solution treatment), 
may be useful in recognition of older examples of in 
situ conversion of aragonites. 

SAVIT, C. H., Western Geophysical Co., Houston, 
Tex. 

PALEOGEOLOGY IN 21ST CENTURY 

When the archivists of the 21st century dig back into 
the history of the science of the earth, they will fail to 
see some of the distinctions of which we today are 
acutely conscious. Geology, geophysics, geochemistry, 
paleontology, and their brethren will have blurred into 
a single mature and rather noncontroversial discipline. 

We can expect that the various earth sciences of to­
day will continue to undergo the accelerating matura­
tion processes that have been followed in the older sci­
ences. The trends are clearly visible today—the de­
scriptive and taxonomic in geology, the intuitive and 
subjective in geophysics are surely losing ground to the 
postulational and mathematical approaches of physics 
and chemistry. Today much of our basis for differenti­
ation among earth sciences lies not in v/hat those scien­
tists are studying but in the tools that they use. Such 
distinctions cannot prevail. By the 21st century (only 
29 years away), the successors of today's geological 
journals will be as full of mathematics as are today's 
geophysics journals. The neo-geophysical journals will 
be steeped in geological ideas. 

Those of us in both fields who fail to adapt to the 
new trends will be available as subjects of study by the 
paleoscientists of the next century for we shall surely 
be fossilized. 

SCHOPF, J. W., Dept. Geol., Univ. Calif., Los Ange­
les, Calif. 

GEOLOGIC HISTORY OF BLUE-GREEN ALGAE: A PARA­
DIGM OF EvoLtrriONARY CONSERVATISM 

Approximately 185 occurrences of fossil blue-green 
algae (excluding stromatolites and similar organo-sedi-
mentary structures) have been reported since 1855. 
More than half of these occurrences have been de­
scribed during the past 5 years and more than 75% 
since 1950. This recent, major expansion of the known 
cyanophytic fossil record is a direct result of the recent 
upsurge of interest in Precambrian paleobiology; nearly 
two tihirds of all occurrences and 95% of those re­
ported during the past 5 years are of Precambrian age. 
The majority of reported fossil cyanophytes are cellu-
larly preserved in microcrystalline cherts. Evidence of 
ecologic setting, growth habit, general morphology, de­
tailed cellular anatomy, and mode of reproduction is 
rather commonly present Comparison of fossil and liv­
ing taxa indicates that in all of these features, and pre­
sumably in ultrastructure and biochemistry as well, 
many of these primitive prokaryotes have evolved little 
or not at all since the Precambrian. The marked evolu­
tionary conservatism of the Cyanophyceae is attribut­
able to the wide ecologic tolerance, versatile physiol­
ogy, and unusually stable genetic system characteristic 
of the class; a suitable ecologic niche, relatively free 
from competitors, has been accessible to these highly 
adaptive microorganisms since early in earth history. 
Evidence now available suggests that the earliest blue-

green algae were unicellular coccoids, first appearing 
during the early Precambrian; that mat-building, fila­
mentous cyanophytes had become established as early 
as 2.8 b. y. ago, that the class reached its zenith in 
evolutionary diversification and ecologic importance 
during the late Precambrian; and that the subsequent 
appearance of heterotrophic, mobile eukaryotes (proto­
zoans and metazoans) resulted in adjustment of eco­
logic relations and a marked reduction in distribution 
and abundance of cyanophytic communities early in 
the Paleozoic. 

SCHUMM, S. A., Colorado State Univ., Fort Collins, 
Colo. 

GEOLOGIC IMPLICATIONS OF RIVER-PATTERN VARIABILMY 

Experiments were performed in a large flume at 
constant discharge to determine the effect of slope on 
channel patterns. At very low slopes (<0 .2%) , the 
model channels remained straight, but a meandering-
thalweg channel formed at steeper slopes (between 0.2 
and 1.3%), and braided channels formed at the 
steepest slopes ( > 1.3%). These experiments demon­
strate that channel patterns can change from straight 
to meandering to braided at critical values of slope. 

The results also are applicable to the problem of the 
downstream variability of river patterns. Most alluvial 
rivers flow on surfaces (valley floor or alluvial plain) 
whose slopes have been determined by past conditions 
of flow and sediment load, by tributary effects, and/or 
by warping. As channel patterns are sensitive to 
changes of slope, other conditions being similar, a 
steeper reach of valley slope usually will cause an in­
crease in channel sinuosity, as the river attempts to 
maintain a relatively constant gradient. Experimental 
results and Mississippi River data support this conclu­
sion, which may be of jiractical value in identifying 
reaches of a river system influenced by neotectonics or 
structure. 

SHAUGHNESSY, J., and R. H. BUTCHER, EI Paso 
Natural Gas Co., Farmington, N.M. 

GEOLOGY OF WAGON WUFTI, NUCLEAR STIMULATION 
PROJECT 

Project Wagon Wheel, if executed will be an attempt 
to stimulate gas reservoirs of the Pinedale anticline by 
means of nuclear explosives. The Pinedale field, lo­
cated in the northern Green River basin of southwest 
Wyoming, is potentially productive from a section to­
taling nearly 10,000 ft of lower Fort Union, Lance-
Lewis, and Mesaverde sandstone equivalents. Attempts 
to produce the field conventionally have proved uneco­
nomical due to low permeability. 

Because its requirements exceeded the state of nu­
clear technological development, Wagon Wheel was not 
selected for the first gas stimulation experiment. Proj­
ect Gasbuggy, in northwest New Mexico, was deto­
nated in 1967 using a 26 kiloton device. Data produced 
in Gasbuggy were utilized in planning Wagon Wheel, 
which is an actual attempt at economic use of nuclear 
energy. 

Wagon Wheel No. 1 was drilled to 19,000 ft to eval­
uate the entire Mesaverde section. Gas was detected by 
mud-logging equipment below 7,972 ft depth through­
out the basal Fort Union, Lance-Lewis, and Mesa­
verde. The well has been plugged back to 11,700 ft leav­
ing approximately 3,700 ft of proved gas-bearing sec­
tion available for stimulation. This interval will accom­
modate the 5 100-kiloton explosives planned. In-place 


