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INTRODUCTION

The continental slope off Louisiana and east Texas is
characterized by a large-scale relief topography that is
caused by underlying diapirs (Fig. 1). Most of these dia-
pirs are assumed to be the result of diapiric intrusion of
salt of Louann age (Middle and Upper Jurassic) and to
be overlain by Tertiary sediments (Martin and Bouma,
1978; Martin, 1978). Locally the salt may outcrop or be
very near the water/sediment interface. Typically, no two
adjacent diapirs are the same size or shape (Martin, 1980)
or have the same characteristics regarding the overlying
sediments (Bouma, 1983).

The depressions between the diapirs—called intraslope
basins—also vary in size, depth, and shape. The utiliza-
tion of seismic stratigraphy, aided by the collection of
piston and gravity cores, has provided a tentative classi-
fication of these intraslope basins into three major types:
(1) blocked-canyon intraslope basins, (2) interdomal ba-
sins, and (3) collapse basins (Bouma et al., 1981).

A blocked-canyon intraslope basin is formed by block-
age of the thalweg of a submarine channel caused by up-
ward-moving diapirs. The sediments in the axis of such a
basin are assumed to contain "coarse" material that lat-
erally grades into clays along the sides of the diapirs.
Well-published examples are Gyre Basin and Pigmy Ba-
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sin (Fig. 2); both show acoustical sequences believed to
be typical for this type of basin (Fig. 3) (Bouma, 1981,
1982, 1983) (see Site 619 chapter and Bouma, Stelting,
et al., this volume).

An interdomal basin forms when a group of upward-
moving diapirs coalesce, thereby forming a depression
that is completely surrounded by bathymetric highs and
eliminating any possibility of introduction of coarser
grained sediments via bottom transport. As a result, on-
ly hemipelagic and pelagic sediment can accumulate. Or-
ca Basin (Fig. 4) is the only known example of this cate-
gory of intraslope basin. This basin is exceptional in that
it contains a hypersaline, anoxic layer of bottom water
about 200 m thick (Trabant and Presley, 1978). Seismi-
cally outcropping salt can be observed on multichannel
records on the northeast side of the basin (Bouma, 1983).
Minisparker and air-gun records do not show sub-bot-
tom reflectors that may indicate the thickness of the an-
oxic bottom sediments or a contact with underlying, old-
er deposits.

Collapse basins are small, irregularly shaped, depres-
sions commonly found over diapiric highs. Collapse ba-
sins are the smallest of the three types of intraslope ba-
sins. They are either formed by tensional collapse of the
overburden or result from vertical collapse because of
solution of salt from the top of the diapir (Martin and
Bouma, 1978; Bouma et al., 1980; Bouma, 1982, 1983).
The sediments are typically hemipelagic and pelagic.
Acoustic reflections show thin, parallel reflectors, often
disturbed by growth faults and normal faults. Studied
examples are Carancahua and East Breaks basins (Bouma
et al., 1981).

Scientific objectives for drilling one example of each
of the two most important types of intraslope basins
were

1. To obtain a complete stratigraphic record of the
upper Pleistocene,

2. To establish the organic and inorganic characteris-
tics of the anoxic bottom sediments in Orca Basin and
study the vertical interaction of anoxic zones with the
incorporated and underlying oxic zones,

3. To establish the thickness of the anoxic sediments
in Orca Basin and its age as a vehicle to study the latest
upward motion of its surrounding salt diapirs,

4. To qualify and quantify lithologically the nature
of the acoustical sequence in blocked-canyon intraslope
basins, and

5. To relate the lithologic and acoustic sequence to
sea level variations, climatic zones, and sediment trans-
port processes.

Site 619 was drilled in Pigmy Basin, a blocked-can-
yon basin; Site 618 was drilled in Orca Basin, an inter-
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Figure 1. Outline of diapirs at 1-s depth below mud line (from Martin, 1980) and locations of Sites 618 and 619.
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Figure 2. Bathymetric map of the Pigmy Basin area in meters (Feeley,
1982). Contour interval is 50 m.

domal basin which contains a 200-m-thick hypersaline,
anoxic layer of bottom water.

SUMMARY
The main stratigraphic and geochemical objectives in-

tended for Site 618 were not met because the upper part
of the section consists of mass-movement deposits. How-
ever, the stratigraphic objectives were realized at Site 619.
Drilling in the intraslope basins provided the following
main conclusions:

1. The late Pleistocene fill in Pigmy Basin consists
primarily of pelagic and hemipelagic sediments with on-
ly minor interruptions by localized mass-movement de-
posits.

2. A well-preserved and rather complete biostratigraph-
ic section of the Wisconsin was cored in Pigmy Basin.
Ericson's Zones Z, Y, and X (and W?) were penetrated
(see Explanatory Notes, this volume). Computed sedi-
mentation rates were 41.7 cm/1000 yr. for the Holocene
(Zone Z, 5 m thick), 194.5 cm/1000 yr. for the late Wis-

consin glacial (Zone Y, 142 m thick), and 23.8 cm/1000
yr. for the Wisconsin interstadial (Zone X, 10 m thick).

3. A prominent ash layer was cored in Pigmy Basin
at a sub-bottom depth of 141.5 m, above the top of Eric-
son^ Zone X. This is the Y8 ash (Kennett and Huddles-
tun, 1972), dated at 84,000 yr. before present (Ledbetter,
this volume).

4. A good correlation was observed in Pigmy Basin
between lithologic units and seismic reflectors (Bouma,
Stelting, et al., this volume).

5. Biogenic methane was encountered throughout the
entire cored interval in Orca Basin, ranging from 17%
at the surface to 96% at 90-m sub-bottom depth.

6. Thin zones of white crystalline gas hydrate were
cored in the upper sediments of Orca Basin between about
19 and 47 m sub-bottom (Pflaum et al., this volume).

7. The presence of gas thoroughly disturbed the Site
618 cores, masking the sedimentary structures and pre-
cluding an assessment of the sediment transport pro-
cesses at that site.

8. Interstitial water salinity in Orca Basin decreased
from 237‰ in the surface core to an average of about
5O%o at 30-m sub-bottom depth and then remained rath-
er constant to total drilling depth.
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Figure 3. Seismic profile over Pigmy Basin (USGS Line 117, 5- and 40-in.3 air gun, 4-s sweep).
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Figure 4. Bathymetric map of Orca Basin in meters (Feeley, 1982). Contour interval is 50 m.
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