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CHURKIN, MICHAEL, JR., U. S. Geol. Survey,
Menlo Park, Calif.

CORRELATION OF FOLD BELTS OF ALASKA, CANADA, AND
SIBERIA!

Most of Alaska is part of the Cordilleran fold belt.
The cordilleras arose from several geosynclines, some
of which took form in late Precambrian and early Pa-
leozoic time, and others as late as Mesozoic time.
Early deformational features in the middle Paleozoic
have been largely obscured by Mesozoic and local
Cenozoic orogenic events, especially along the Pacific
margin. Plutonic rocks and thick wedges of coarse
clastic sedimentary rocks, derived from uplifts within
the geosynclines, identify the older orogenic events.

Easternmost Siberia, opposite Alaska, contains a fold
belt that is the extension of the Cordilleran fold belt
across the shallow Bering Sea from Alaska. In north-
ern Alaska there also is a belt composed of probably
early Paleozoic geosynclinal rocks and late Paleozoic
and Mesozoic successor basin deposits that seems to
correlate with the Innuitian fold belt of Canada. The
continuity of these fold belts around the rim of the
northern Pacific and Arctic basins must be taken into
account in evaluating continental drift and the age of
the ocean basins in the Arctic.

CLACK, W. J. F.,, Dept. Geological Sciences, McGill
Univ., Montreal, Que.

TrRANSPORT AND DEPOSITION OF CARBONATE-REEF SAND,
WINDWARD Co0AST, CARRIACOU, WEST INDIES

Different stages in the evolution of backreef sedi-
mentologic regimes are represented in 2 bays behind a
barrier reef 0.25-1 mi off the east coast of Carriacou.

In the largest bay, wave transport of reef-produced
sediment has formed a shoreward prograding sand
body at a depth in equilibrium with sediment grain
sizes and prevailing wave conditions. Variations in
grain-size distribution on top of and shoreward from
the backreef sand flat reflect sorting and mixing, under
oscillatory flow, of the mechanically distinguishable
lag, rolling, saltating, and suspended sediment popula-
tions.

Decrease in the height of the water column, caused
by partial filling of the backreef area in the smaller
bay, has increased the rate of tidal flow. The sediment
grain sizes, bottom depths, currents, and wave condi-
tions are elements of a dynamic equilibrium which,
given a steady relative sea level, results in the transport
of all reef-produced sediment, up to pebble size, from
the backreef area into adjacent deep water, and the
maintenance of an equilibrium bottom profile.

The delineated processes and the resulting sediment
properties and distribution patterns constitute a model
of backreef clastic sedimentation which may be of
wide applicability.

CLARK, D. A,, Mobil Oil of Canada Ltd.,, Calgary,
Alta,

COMPUTER APPLICATIONS IN GEOLOGY AT INDUSTRY
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CLARK, ROBEY H.. and JOHUN T. ROUSE, Mobil
Qil Corp., Houston, ‘tex.

C1.0SED SYSTEM FOR GENERAIION AND ENTRAPMENT OF
HyproOCARBONS IN Crnozoke DELTAS, [LOUISIANA
GuULF CoasT

Deltas deposited during the Miocene, Pliocene, and
Pleistocene in the vicinity of the present-day Missis-
sippi River delta illustrate o closed system for the gen-
eration and entrapment of hydrocarbons. During those
times various processes contributed to this closed sys-
tem of deltas.

I. Vast quantitics of sediments were derived from
erosion of igneous, metamorphic, and sedimentary
rocks ol the high continental interior. These werc
transported gulfward and deposited in major deltaic
masses by one or more large rivers ancestral to the
Mississippi River.

2. Rapid burial in 1the deltas preserved stream-trans-
ported organic matter and related nutrients. The sedi-
ments also were enriched by abundant marine organic
matter concentrated in the delta arca by prevailing
winds and ocean currents. Abundant raw materials and
reducing conditions necessary for the generation and
preservation of hydrocarbons were present.

3. Frequent shifting of distributaries resulted in the
deposition of discontinuou~ lenticular bodies of sand
and clay, a sitwation favoruble for retention of locally
generated hydrocarbons. In places, rapid deposition of
farge volumes of clay produced thick sections of un-
der-compacted shales that are troublesome to drill.

4. Contemporancous deformation, in the form of
growth faults and folds, modified existing lenticular
bodics and created structures which have trapped ma-
jor quantities of vil and gas.

5. Differentiat distribution ot the weight of the del-
taic sediments, coupled with regional tilting, caused up-
ward flowage of decply buried Mesozoic salt beds. The
resulting piercement ~alt domes or deep salt anticlines
have contributed (o the formation of other hydrocar-
bon traps.

In the closed system the hydrocarbons were formed
almost in situ and impounded by early migration in
structural and stratigraphic traps. Orogenic movements
were not needed to form structural traps as these were
formed by large-scale slippage. slumping, and salt
movement within the deltaic masses. Thus, all the ele-
ments in this closed system worked together in a posi-
tive direction to form the giant oil and gas fields that
arc being exploited today. Many more remain to be
found. Therefore future cexploration for hydrocarbons
in the Gulf Coast will be like it history—exciting, pro-
ductive, and profitable.

CLEARY, W. 1., and J. R. CONOLLY, Univ. Scuth
Carolina, Columbia, S.C.

PROVENANCE MODET  STUDIES:
ATLANTIC DEERP-StA FrLoor

PiepMoNT RIVERS TO

Petrographic analyses of 500 impregnated sands
from the piedmont rivers. coastal plain, beach, shelf,
and deep sea off the southeastern United States indi-
cate that they have differences in composition which
reflect changes in depositional history.

Piedmont rivers transport mainly nonpolycrystalline
quartz (20-80%), polycrystalline quartz  (5-50%),
microcline (2-15%), orthoclase (0-10%), plagioclase
(0-4%), and minor amounts of reworked red sedi-
ments. Coastal-plain sands are more quartzose (more
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than 90%) and commonly show corrosion indicating
postdepositional solution. Rock fragments in these
sands consist mainly of reworked Tertiary limestone
and sandstone.

Near Cape Hatteras, sands of the shelf and upper
slope consist mainly of quartz and are characteristi-
cally higher in feldspar (10-15%) than the shelf sands
on the south. The feldspar is dominated by orthoclase
with minor amounts of plagioclase and microcline.
This content is in contrast to the high microcline con-
tent of the piedmont, coastal-plain rivers, and “south-
ern” shelf sands but is similar to the mineralogy of the
sands from the Hatteras abyssal plain. The relatively
plentiful microcline and granitic rock fragments on the
shelf between Cape Hatteras and Cape Romain suggest
that these surficial sands are the result of reworking of
older piedmont-coastal plain sands during late Pleisto-
cene. Farther south of Cape Romain the terrigenous
fractions have a piedmont signature but are much di-
luted with relict-residual carbonates and oolitic, algal,
and micritic limestone debris.

COFFER, H. F., and B, G. BRAY, CER Geonuclear
Corp., Las Vegas, Nev,, and G. W. FRANK, Austral
QOil Co., Houston, Tex.

ProJecT RULISON AND EcoNoMIC POTENTIAL OF NuU-
CLEAR GAS STIMULATION

Project Rulison was designed to determine the poten-
tial of underground nuclear stimulation for commercial
development of the Mesaverde Formation of the Ruli-
son field in Garfield County, Colorado. A method of
stimulation far greater in magnitude and efficiency
than conventional hydraulic fracturing is needed to re-
cover the gas at economic rates.

Detailed testing of the Project Rulison exploratory
well, R-EX, provided data on geology, hydrology, and
reservoir characteristics, The data obtained from the
testing have been used to determine the flow capacity
of the Mesaverde reservoir. The reservoir characteris-
tics were used as input data to make predictions ol
post-shot reservoir performance in the nuclear-stimu-
lated well, using a radial, unsteady-state gas-flow com-
puter model. The calculations show that rates of pro-
duction will be sufficient if costs can be controlled.
Costs of nuclear stimulation must be reduced drasti-
cally for commercial use. Project Rulison will cost ap-
proximately $3.7 million, excluding lease costs, prelimi-
nary tests, and well costs. At such a price, it can not
possibly be commercial; however, these costs can be
lowered in a logical stepwise fashion.

A nuclear explosive with a design yield of 40 kilo-
wns was emplaced in a 1034-in. hole at a depth of 8,426
ft below ground surface and detonated on September
10, 1969. A preliminary appraisal of the data taken at
shot time indicates that the explosive behaved as pre-
dicted. The explosion was contained underground as
predicted and no major seismic damage occurred. The
post-shot reentry program, in the spring of 1970, will
include reservoir testing to determine the degree of
stimulation achieved.

COOK, H. E.,, Marathon Qil Co. Research Center,
Littleton, Colo.

MIETTE PLATFORM EVOLUTION AND RELATION TO OVER-
LYING BANK (“REEF”) LocALizaTioN, UPPER DE-
VONIAN, ALBERTA

The Flume Formation exposed in Jasper National
Park, Alberta, is a widespread sheetlike carbonate
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body, 100-250 ft thick, which served as a platform for
the overlying 1,200-ft thick, areally restricted Miette
bank of the Cairn and Southesk Formations.

Platform deposition of the present Miette bank be-
gan on a pre-Devonian, topographically high erosin
surface. During marine transgression across this sur-
face, a broad shelf lagoon formed in which shallow
subtidal to supratidal carbonates of the platform
cvolved. Shoaling conditions were maintained through-
out platform evolution over this high by carbonate sed-
imentation buildup and perhaps gradual wplift. Dur-
ing relatively rapid inundation, most of the platform
was covered with basinal carbonate mudstones of the
Perdrix Formation. Stromatoporoids were able to sur-
vive only on the shallowest parts of the platform. In
essence, the overlying Miette bank represents localized
continuation of platform growth.

Bankward the lower platform member thins and the
upper platform member thickens. As the upper plat-
form member thickens, tidal flat and shallow subtidal
deposits appear and thicken, and deeper subtidal de-
posits thin and disappear. These changes generally oc-
cur within 1-5 mi from the bank.

Widespread carbonate units which served as plat-
forms for overlying banks can be important both in
determining bank proximity, and in understanding rela-
tions between platform genesis, bank inception, and lo-
calization,

COX, G. L., Hudson's Bay Oil and Gas Co. Ltd., Cal-
gary, Alta.

PINNACLE-REEF Mobit, ZAMA-VIRGO FIELD, NORTHIERN
ALBERTA

(No abstract submitted)

CROSS, AUREAL T.. Dept. Geology, Michigan State
Univ., East Lansing, Mich., and GARY G. THOMP-
SON, Shell Oil Co., Bakersficld, Calif.

SOME ASPECTS OF PALEOECOLOGY AND STRATIGRAPHY OF
Lowirr MANcos SuaLt (UppeEr CRETACEOUS) OF
Co1.orADO AND UTAt, BASED oN PALYNOLOGIC ANAL-
YSIS

Paleoecology of the deposits in the early Mancos
Sea of western Colorado and eastern Utah is being
studied by palynologic analysis. Seven sections, includ-
ing 1 from the type area along the Mancos River, have
been sampled at 15-20-ft intervals, from the top of the
Dakota upward for 100-600 [t. These strata—the
Graneros Shale, Greenhorn Limestone, lower Carlile,
Juana Lopez, and upper Carlile Members—include
most of the Cenomanian and Turonian stages.

The terrestrial microfossil flora includes more than
45 species of spores, about 15 species of gymnosper-
mous pollen and more than 59 species of angiosperms.
The microplankton differentiated include more than 30
species of acritarchs and about 40 species of dino-
flagellates.

Much of the deposition took place relatively close to
the shoreline but some sections were farther from the
strand. Variations in the sections also indicate trans-
gressive and regressive stages of the sea and some envi-
ronmental control over the microplankton. Some strati-
graphic zonation scems possible, principally on the ter-
restrial palynomorphs, and correlation and relative
time of deposition of the several sections have been de-
termined tentatively
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