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Evolution of Sedimentary Systems During Mesozoic and 
Cenozoic in Southern Alaska—An Overview 

The evolution of sedimentary systems during the Mesozoic 
and Cenozoic in southern Alaska can be divided into six 
episodes, each representing a tectonic cycle that is presently 
recorded, with varying degrees of clarity, as a plutonic belt 
containing related sedimentary rocks that are bounded by un
conformities or faults. These six episodes or tectonic cycles, 
which are sequential but sometimes overlap, occurred during 
the: (1) Permian(?) through Early Jurassic, (2) Early Jurassic 
into Early Cretaceous, (3) late Early and early Late(?) 
Cretaceous, (4) Late Cretaceous, (5) early Cenozoic, and (6) 
late Cenozoic. 

Each tectonic cycle began with magmatism and volcanism 
that constructed a magmatic arc with a back-arc and fore-arc 
basin, outer-arc ridge, shelf, slope, trench, and abysseil plain. 
UpHft and erosion dissected the magmatic arc and outer-arc 
ridge, and sediment filled the arc basins, shelf, slope, and 
trench, and then spilled onto the abyssal plain. Throughout 
the cycle, tectonism, magmatism, and sedimentation were 
ongoing at varying intensities, each cycle or episode affected 
the previous cycle. This evolution can be traced in the com
position of the plutonic bodies, conglomerates, and sand
stones. Thus, southern Alaska has evolved from young con
tinental and oceanic crust to mature continental crust by 
magmatism, sedimentation, and accretion. 

Paleomagnetic data suggest that much of southern Alaska 
south of the Denali fault evolved as one or more terranes or 
plates in southerly latitudes from Permian(?) time that were 
accreted to North American continental terranes by early 
Cenozoic time. The temporal and spatial relation of these ter
ranes throughout geologic time in relation to the tectonic 
cycles is intricate and complicated. The Alaska-Aleutian 
Range volcanoplutonic arc and the associated Queen Charlotte 
transition zone transform-fault system have dominated 
depositional and structural patterns in southern Alaska since 
the early Cenozoic. 
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Geophysical Survey of Anadyr and Navarin Basins, Northern 
Bering Sea 

The Gulf of Anadyr is adjacent to eastern Siberia in the nor
thern Bering Sea. The gulf and adjacent onshore area are 
floored by Anadyr Basin, a large sediment-filled structural 
depression that encompasses a total area of more than 100,000 
sq km. Navarin Basin lies southeast of Anadyr Basin and en
compasses more than 45,000 sq km of the northern Bering Sea 
shelf, an area tentatively scheduled for leasing for hydrocar
bon exploration in 1984. The two basins are separated by a 
northwest-trending structural high. 

During 1980, the U.S. Geological Survey collected 3,000 km 
of 24-channel seismic reflection gravity, magnetic, and high-
resolution seismic reflection data from 22 sonobuoy-refraction 
stations in the Gulf of Anadyr and the northern part of the 
Navarin Basin. These data reveal that the offshore area of 
Anadyr Basin contains 2,000 to 4,000 m or more of strata. 
Near Cape Navarin, these beds have been broadly folded into 
large antiforms tens of kilometers across that may be possible 
traps for hydrocarbons. Onshore in Anadyr Basin, Soviet ex

ploration has located 50 northeast-trending anticlinal struc
tures. 

Magentic and seismic refraction data indicate that the 
Okhotsk-Chukotsk volcanic belt of eastern Siberia extends 
offshore southeastward along the inner Bering shelf and flanks 
the northern side of Anadyr Basin. 

On the basis of onshore drilling resuUs in Anadyr Basin, we 
suspect that the offshore section consists of Cretaceous and 
early Cenozoic rocks that were folded, uplifted, and eroded 
during late Mesozoic and again during late Miocene to 
Pliocene time, when the adjacent Koryak range was deformed. 
Onshore shows of oil in early Tertiary rocks, and gas shows in 
Miocene sandstone suggest the presence of adequate source 
beds in the onshore area of Anadyr Basin. These beds may ex
tend to the offshore basin and into nearby Navarin Basin. 
Numerous shallow acoustic anomalies, which were detected 
from records in the Gulf of Anadyr, are probably due to 
shallow gas accumulations. 
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Model for Estuarine Transgression Based on Facies Variants in 
Nearshore of Western Delaware Bay 

Delaware Bay is an example of a pre-Holocene river valley 
and tributary system gradually being inundated during the 
Holocene Epoch transgression. The stratigraphic record left as 
the coastal environments shift landward in response to the 
transgression provides keys to understanding a number of 
coastal processes and morphic variables which affect the com
pleteness of the transgressive sedimentary record. These in
clude: irregularity of the pre-Holocene surface being trans
gressed, variation in wave energy as determined by fetch and 
climate, availability of sediment source for littoral transport, 
and rates of compaction and subsidence. A number of specific 
coastal sites illustrate the high degree of variability in the sub
surface stratigraphic record including the extremes of incision 
of a pre-Holocene headland and migration of a thin barrier 
over 30 m of mud. Cross-sectional interpretations based on 
core data show the geometric variability of the resultant 
sedimentary units varying from sheetlike estuarine silts to ir
regular barrier remnant deposits to thick sequences of 
lagoonal/marsh muds. Using site specific examples and incor
porating all the variables inherent in the preservation of the 
many sedimentary environmental units, a generalized model 
for an estuarine transgression has been developed. The 
Delaware coast is an excellent area from which to form this 
model since an extraordinarily high diversity of processes and 
stratigraphic factors have been introduced. Therefore, ap
plication of the model to other modern and ancient estuarine 
strandline and nearshore areas becomes possible. Predictions 
concerning the nature and rate of coastal change of variable 
oceanic-estuarine systems have been made using the model. 
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New Insights into Devonian Oil Shale Resource of Eastern 
United States 

The Devonian oil shales of the eastern United States con
stitute one of the nation's major energy resources. New pro
cess technology applicable to these shales increases the percen-


