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monly important hydrocarbon reservoirs. 
Based on detailed field sampling, simple models for 

the growth of both fine- and coarse-grained deposits 
can now be described. It is evident that contemporary 
field samplings will miss geologically significant events 
and are biased in their recovery owing to the rarity of 
major events on a human time scale and the dimensions 
and efficiency of the samplers. However, study of con
temporary sediments and their modes of formation and 
later alteration show us much about the three-dimen
sional character of the deposits actively forming and, 
when combined with studies of the ancient analogs ex
posed in outcrop, can yield a very complete story of the 
typical history of a deep marine sedimentary basin. 

Fine-grained sediments come from two dominant 
sources—the overlying waters and the adjacent land 
sources. The terrigenous contribution is usually the 
dominant contributor in all environments open to its 
influence. The biologic components raining from the 
overlying water masses yield information about envi
ronmental characteristics and oceanographic circula
tion patterns as well as time markers. Benthic faunas 
provide depth data and also add deep-water environ
mental data. All usually pass through the surficial zone 
of bioturbation active in all but the least aerated basins 
and so the record preserved tends to be smeared. 

Where time dimension can be defined and the rates 
of individual component sedimentation defined the pic
ture that emerges usually clearly defines the major 
sources and their regional influence. When we examine 
the recent sediments we can directly measure these fac
tors and then check them against the patterns preserved 
in the basin floor materials. Simple first-order models 
have been developed that explain the major features of 
the continuously depositing fine basin sediments. Sec
ond-order models have also been described which add 
the influence of current action within and over the ba
sin. These are described and their results compared to 
the actual sediments presently collecting. 
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Results of Exploratory Drilling, Northern Fallon Basin, 
Western Nevada 

In the early 1970s, Chevron and Amoco began inves
tigating the oil and gas potential of Tertiary basins in 
western Nevada. Reconnaissance geologic studies fo
cused interest on the large area of the Fallon basin with 
its numerous reported hydrocarbon shows. The two 
companies acquired leases and jointly ran seismic and 
gravity surveys in the northern part of the basin. At a 
location based on survey results, the Standard-Amoco I 
S.P. Land Co. well was drilled to 11,000 ft (3,353 m) as 
a stratigraphic test of the Tertiary section. 

The oldest rocks in outcrop around the basin are a 
12,000 ft (3,658 m) thick section of Upper Triassic to 
Middle Jurassic marine siltstones and shales interbed-
ded with lesser amounts of sandstone, limestone, and 
conglomerate. The Mesozoic rocks are intruded by an 
Upper Jurassic gabbroic lopolith and Cretaceous and 
Tertiary granitic plutons. An 8,300-ft (2,530 m) thick 
section of Tertiary volcanic rocks and nonmarine sedi
ments overlies the Mesozoic rocks in outcrop. The Ter

tiary section is divided into a lower volcanic member, a 
middle fluviolacustrine and volcanic-derived sedimen
tary member, and an overlying "capping basalt" unit. 

Seismic data show that in the subsurface the northern 
Fallon basin is bisected by a northerly trending subsur
face high. The maximum subsurface section of Tertiary 
to Recent sediments and volcanic rocks is 6,000 ft 
(1,829 m) thick west of the structural high and is over 
13,000 ft (3,902 m) thick east of the high. 

The Standard-Amoco I S.P. Land Co. well penetrat
ed highly organic playa-lake sediments from the surface 
to 6,900 ft (2,103 m). From this depth to 11,000 ft (3,353 
m) T.D., the well penetrated subsurface equivalents of 
the Tertiary outcrop section and bottomed near the 
base of the lower volcanic member. Oil and gas shows 
including free oil in vugs at the top of a basalt core at 
8,168 ft (2,490 m) were present in the well, but results of 
formation tests of selected intervals showed that reser
voir rocks were absent. 

The results of the exploration work show that (I) the 
northern Fallon basin contains a large volume of highly 
organic oil-prone source rocks, (2) subsurface tempera
tures in these rocks are too low to generate significant 
amounts of oil, and (3) extensional faulting and the for
mation of basin and range structure over a broad area 
of western Nevada have occurred in the last 4 to 6 m.y. 

The period of marked extension in western Nevada 
and probably of the basin and range as a whole is ap
proximately time-coincident with the late Neogene off
set of the San Andreas, and with the development of 
most of the oil-producing structures of the west-side San 
Joaquin Valley and of the Santa Barbara Channel-San
ta Clara trough. 
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Quaternary Styles of Cahfomia Submarine Fans 

The morphology and sedimentation patterns of large, 
deep-ocean submarine fans along the California coast, 
like Monterey fan, differ from that of smaller bor
derland or slope-basin submarine fans like the Navy 
and La JoUa fans. Small borderland fans feature areas 
of channels, isolated depressions, and a convex upward 
profile which are characteristic of the area defined as a 
suprafan and regarded as the location of active sand 
deposition. 

Large submarine fans are not simply scaled-up ver
sions of small fans but seem to have certain features 
that suggest a composite of many small fans. On large 
fans, the basin shape and basin topographic features are 
a significant factor in the location of active turbidite 
depositional areas and the duration of these areas as 
principal sites of deposition. Bathymetric highs act as 
dams, restricting fan progradation, or deflecting the 
transport of fan sediments. Continued deposition com
monly results in breeching topographic barriers, pro
ducing a rapid shift of primary depocenters to more 
distal regions. What was formerly a lower-fan environ
ment may become the site of a middle-fan depositional 
lobe, and lower-fan deposition moves further seaward. 
Owing to these abrupt large-scale changes of fan depo
sition, it is difficult to recognize classic middle-fan envi
ronments on large submarine fans. Extensive channel 


