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The Shipboard Scientific Party of Ocean Drilling Pro
gram Leg 167 drilled 13 sites along the climatically sensi
tive California Margin in the Pacific Ocean, arrayed in a 
series of depth and latitudinal transects to reconstruct the 
Neogene history of deep, intermediate and surface ocean 
circulation changes and to understand the paleoclimatic and 
geochemical history of this region. Leg 167 Sites 1010 through 
1022 provided tremendous amounts of new data with bear
ing on paleoclimatic and paleoceanographic questions about 
the evolution of the California Current and the links be
tween high and low latitudes from millennial and orbital to 
tectonic time scales. 

The California Margin is an active tectonic regime and 
its morphology reflects this influence. This region is made 
up of a number of semi-enclosed tectonic basins marked by 
limited deep water exchange with the Pacific Ocean. The 
tectono-stratigraphic history of the California Margin can 
be accounted for by the intersection between the East Pa-
· cific Rise and the North American continent. 

The Neogene basins along the California continental 
margin were formed by extension related to complex wrench
fault mechanisms. These extensional mechanisms caused 
the pull-apart tectonic that resulted in rapid deepening of 
many of the continental margin basins in the late Oligocene 
to early Miocene. 

The slopes of the Margin are an important pathway for 
sediment transported from the mainland shelf, bank tops 
and island platforms to the adjacent basin floor. Sediment 
supply to the California Margin basins is highly seasonal, 
with the bulk of siliciclastic sedimentation derived from riverine 
runoff during winter and early spring rainstorms. Sedimen
tologic conditions on the slopes are governed by a complex 
interplay of depositional and mass-movement processes. 

The water depth of Tanner Basin is 1177 m and the 
basin sill depth is 1165 m. The age of the oldest sediment is 
late Miocene (5.0 Ma) and the linear sedimentation rate ranges 
from 27 to 214 m composite depth per million years. 

The sedimentary sequence from the Tanner Basin con
sists of a well-dated apparently continuous 325 m thick in
terval of upper Pliocene to Quarternary sediments under
lain by a relatively poorly dated 124 m thick sequence of 
early Pliocene to possible latest Miocene age. According to 
low C/N ratios, the organic material is mainly marine in 
origin. 

The partial isolation of the basins contribute to a severe 
reduction in oxygen concentrations in bottom waters from 
about -500 to 600 million years ago, leading to the accu
mulation of organic carbon and anoxic muds. It is believed 
that more or less continuous mixing of basin waters with 
the overlying intermediate waters is the chief method of re
plenishment of the basin waters. Below sill depth, the mod
em basin contains oxygen depleted waters that derive from 
the upper part of the Pacific Intermediate Water mass and 
the Oxygen Minimum Zone (OMZ). Low oxygen concen
trations in basinal bottom waters during the earliest Qua
ternary through the latest Pliocene coincided with strong 
upwelling conditons. During the Quaternary, benthic fora
minifer assemblages change in association with glacial-in
terglacial oscillations, which suggest changes in upper in
termediate water circulation during late Quaternary climatic 
cycles. Within the basin, this low-oxygen water mass is fur
ther depleted of oxygen by degradation of organic matter 
from the highly productive surface waters, rendering the 
seafloor inhospitable to benthic faunas and preventing 
bioturbation. 

The data collected at the 4 Tanner Basin holes (Site 
1014) have been used to sample a high-resolution section 
from the late Miocene to Quaternary to study the evolution 
of the California Current system and to study oceanographic 
processes in intermediate waters as northern hemisphere 
glaciations expanded. The study of the distribution of Ca, 
P04 and Cd as well as selected other trace elements in the 
Neogene sediments of the Tunner Basin helps elucidate possible 
mechanisms that help determine Cd/Ca ratios in shells, seawater, 
sediments and ocean circulatory patterns. The geochemical 
behaviour of Ca, P04 and Cd stratigraphically and investi
gating the nature of phosphogenesis in the Neogene sedi
mentary record are being studied. It seems likely that in 
Neogene sediments, major reorganization of the joint ocean
atmosphere system may have occurred in response to as yet 
poorly understood perturbation in the carbon cycle. This 
study will go a considerable way towards testing the extent 
to which the present Cd-P04 relationship and related dis
tribution coefficients converting Cd-Ca ratios into dissolved 
Cd and P04 concentrations remains constant through geo
logic time. 
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