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assemblages define depth zones. A seventh faunal as­
semblage occurs within two sublittoral depth zones 
where it is restricted to shelly, gravelly mud on subma­
rine banks of truncated Pleistocene rocks. The study is 
based on 112 stained samples from stations between IS 
and 1,350 m depths along transect lines across the shelf 
and slope between Cape Yakataga and Yakutat, and 
from within Yakutat Sea Valley and Yakutat Bay. 
Where data are adequate for depth zonation on Uve 
populations, zones determined on live and live-plus-
dead populations are approximately the same. 

The Yakataga-Yakutat area shelf and slope foramini-
feral depth-zonation assemblages correspond in depth 
to depth-zonation assemblages from other areas of the 
northeast Pacific margin; the only marked difference is 
the deeper limit of the inner and middle sublittoral zone 
transition at 40-50 m, approximating the limit of inner-
shelf sandy substrates. Tliis depth limit is the same as 
that off Washington-Oregon and is significantly deeper 
than off southern California, reflecting the deeper reach 
of winter storm waves in the higher latitudes in the 
northeast Pacific. 

Yakutat Sea Valley, a glaciated trough with a floor 
100 to ISO m below the shelf, arcs across the shelf to­
ward the mouth of Yakutat Bay. Yakutat Sea Valley is 
inhabited by outer sublittoral and upper bathyal benth-
ic assemblages associated with abundant planktons. 
The distribution pattern of the assemblages is related 
more importantly to factors that vary wiA depth than 
to factors that vary with distance from shore or sub­
strate type. 

Yakutat Bay is a deep glacial bay with a sill depth of 
75 m. The Yakutat Bay faima developed between 
depths of 55 and 260 m resembles the open shelf fauna 
from between 50 and 75 m, suggesting that foraminifer-
al distribution in the bay is controlled by sill depth. 

There are some notable differences in species distri­
bution patterns between faunas in the Gulf of Alaska 
and those farther south in the northeast Pacific. For 
example, in the Gulf of Alaska, Epistominella pacifica is 
an outer sublittoral to bathyal species instead of being 
exclusively bathyal, and Uvigerina peregrina remains 
costate instead of changing to hispido-costate with in­
creasing depth in the bathyal zone. 
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Member Sands of Winters Formation 

Six member sands are defined for the Winters Forma­
tion in the subsurface of the Sacramento Valley of Cali­
fornia. Relations between these member sands and the 
S-5 member of the Starkey sands provide the basis for 
reconstruction of geologic events and basin geometry. 

Two subbasins are recognized. Deposition of the 
Winters sands was concentrated in the northern subba-
sin where a more complete reconstruction of events is 
possible, though the largest gas field producing from the 
Winters sand is at Union Island in die southern subba-
sin. 

The lower sands (Staten Island and Walnut Grove 
members) are inner bathyal deposits and part of an ob-
Uque tangential depositional pattern. These lower mem­

bers are overlain unconformably by the S-5 member of 
the Starkey sands. 

Due to partial filling of the basin, depositional condi­
tions changed and subsequent sands (Putah Sink, 
Mound, and Unit members) are recognized as the deep­
er water facies of the S-5 member of the Starkey sands 
with an intervening area of shale representing deposi­
tion along the gentle prograding slope. For the upper­
most part (McCune member), the basin filling had 
progressed to where there was no intervening shale be­
tween the Winters sand facies and the S-5 Starkey sand 
facies. The prograding slope can no longer be identified 
and the dividing line between the two sands is poorly 
defined. 

Distributary channels served as condtiits feeding sand 
into the central part of the basin where the Winters 
sands were deposited. For the lower members, strati-
graphic trends associated with these distributary chan­
nels are favored areas for gas accumulation. For the 
higher members, gas accumiHation is controlled primar­
ily by faulting. 

Discoveries to date total about 750 million Mcf re­
coverable reserves of which 400 million Mcf is estimat­
ed to be in the Union Island gas field. Future discover­
ies are anticipated in traps similar to those associated 
with existing discoveries. 
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Mass Movement Effects on a Bathyal Macrofaunal 
Population, California Borderland 

The benthic macrofauna of Santa Cruz basin, a dy-
saerobic bathyal basin in the California borderland, is 
subject to frequent substrate disturbances that erode the 
muddy surficial deposits, bury more deeply burrowing 
infauna, and transport shallow-water fauna to deeper 
environments. The effects on infaunal distributions 
have been examined through trophic-group and life-
habit analyses. 

X-ray radiography and textiu'al distributions of surfi­
cial sediments recovered at 211 box-core stations are 
complemented by acoustic profiling records. These data 
indicate that the basin is presently filling by both hemi-
pelagic sedimentation and gravity-induced mass move­
ments. Failures are frequent, and many dislocations in­
volve the uppermost 1 cm of the sediment pile. 

A single ridge-crest to basin-floor transect of 10 sta­
tions has been quantitatively analyzed for macrofauna 
(>0.5 mm). Species richness, density, and standing crop 
decrease from the ridge crest across the slope and fluc­
tuate on the basin floor proper. Polychaetous annelids 
dominate the benthic macrofauna; crustaceans are sec­
ond in abundance on the slopes, and moUusks are sec­
ond on the basin floor. 

The sand-and-gravel covered crest is equally parti­
tioned by epifaunal suspension feeders and surface-de­
posit feeders. In comparison, the silty slope is dominat­
ed by infaunal, surface, and subsurface deposit feeders. 
Upper slope populations are evenly divided among ses­
sile and motile species; motile species become more 
common toward the base of the slope. The basin floor is 
dominated by motile, infaunal surface-deposit feeders. 

Substrate instability produces confused and patchy 


