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INTRODUCTION

The middle fan area of the Quaternary Mississippi
Fan is generally located between water depths of 1800
m, where the break in slope occurs, and about 3000 to
3100 m, where the position of the single central channel
changes into a channel-switching mode with only one
channel being active at any given time (Fig. 1).

Whereas the upper fan is basically a conduit system
with minor overall aggradational characteristics, the mid-
dle fan is an active aggradational area. It is lenticular
in cross section and is characterized by a channel-levee
complex with adjacent lateral overbank deposits. The
morphologically visible channel is highly sinuous in na-
ture, asymmetrical in profile, and bounded by levees that
are 10 to 20 m above the surrounding seafloor. Downfan
the channel becomes less sinuous and its dimensions de-
crease. Near the drill sites the present open channel is
1.5 t0 2.5 km wide and 40 to 45 m deep. During periods
of active sediment transport, the actual channel depth
likely was at least two to three times the present depth,
based on the fine-grained nature of the upper part of
the channel fill.

Analyses of GLORIA, Sea MARC and EDO side-
scan sonar images show a large variety of features with-
in the general area of the drill sites (Fig. 2). A combina-
tion of these sonar images with shallow and medium
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Figure 1. Generalized map of Mississippi Fan, with general outline of
the modern fan lobe and midfan sites drilled during DSDP Leg 96.

penetration seismic reflection profiles reveals that this
area contains a channel complex that is approximately 8
to 10 km wide and up to 200 m thick. This channel com-
plex is flanked by laterally thinning overbank deposits.

Four site locations were selected to obtain maximum
information about the types and distribution of the sed-
iments and to answer a number of pertinent questions.
Physiographically, the locations of these sites were

Site 621: outer convex meander bend (thalweg) of the
present channel,

Site 622: inner concave meander bend (‘“point bar”)
of the present channel,

Site 617: overbank deposits immediately adjacent to
the channel in the ridge and swale topography, and

Site 620: overbank deposits outside the channel-levee
complex, approximately 18 km away from the channel.

The data from these borings could be used to identify
the major stratigraphic and lithologic characteristics of
each location. In addition, the data provided informa-
tion about the spatial and temporal relationships for this
part of the middle fan. These preliminary conclusions
will be used to typify the entire middle fan.

In addition to the above-mentioned objectives, some
specific goals were set that could be accomplished by
studying the cores. The most important ones were to

39



SHIPBOARD SCIENTIFIC PARTY

26°50'N 620

26°45'

26°40' |-

Mautical miles
0 1 2 3 4 5

o] 2 4 6 8 10
Kilometers

1 1 L
88°40° 88°35 88°30° 88°25'
Modern channel with lineations and bedforms (){/ Ridge and swale topography

~- Ergsional scarp - slump?
Small overbank splays

D=

SzzZI:  Low relief "erosional” depressions
ﬂ Topographic ridges ~ ~__~{ QOuter limit of channel complex

Figure 2. Generalized morphology of the middle fan based on interpretation of GLORIA, Sea MARC, and EDO side-scan sonar data. Loca-
tions of drill sites relative to morphology are indicated.



1. Identify the lithologic nature of the acoustical re-
flectors, specifically that of the acoustically high-ampli-
tude zone located at the base of the channel (Sites 621
and 622).

2. Obtain lithologic and time-stratigraphic data for
the entire channel fill (Sites 621 and 622).

3. Determine if the sinuous character of the channel
represents channel migration and aggradation (Sites 617,
621, and 622).

4. Determine if fluvial-like processes were operative
by comparing the two channel sites and their sediment
types (Sites 621 and 622).

5. Identify the nature of the overbank deposits both
adjacent to the channel and farther away. Determine
whether these deposits are dominantly thin-bedded tur-
bidites or are basically muds with few or no coarser beds
(Sites 617 and 620).

6. Determine the rates of sedimentation for all sites
and relate this to transport processes (Sites 617, 620,
621, and 622).

7. Utilize the lithologic characteristics and the sedi-
mentary structures to establish which sedimentary pro-
cesses were operative in the middle fan area (Sites 617,
620, 621, and 622).

8. Compare the drilling results with information on
ancient submarine fan deposits published in the geologi-
cal literature and evaluate whether any of the published
models are applicable.

9. Determine the degree of consolidation and ana-
lyze the relationship of geochemical parameters to the
geotechnical properties.

SUMMARY

The drilling results for the four sites on the middle
fan provided a great deal of information about the char-
acteristics and properties of a submarine fan channel-
overbank system. The following major conclusions can
be drawn:

1. It can be demonstrated that the single sinuous chan-
nel has been migratory and aggradational in nature and
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that it has some general similarity to migratory fluvial
systems. This is partly supported by the fining-upward
sequence of the channel fill and the presence of a thick-
er sandy section in the lower part of the fill of the “point
bar” area compared to the “thalweg” area. The basal
gravelliferous and sandy sediments represent a channel
lag deposit. These lag deposits are characterized by an
acoustically high-amplitude zone that is about three times
the actual channel width and climbs stratigraphically up-
ward while migrating laterally.

2. Comparing the fining-upward channel fill with the
generally fine-grained overbank deposits reveals that the
channel acted primarily as a conduit and that it con-
fined the transported coarser-grained materials within
and below its levees while only finer-grained sediments
escaped these confines in large quantities to form the
overbank deposits. The number of thin-bedded turbi-
dites expected in the overbank facies proved to be very
small; the area immediately adjacent to the channel con-
tains a greater number of these thin-bedded turbidites
than the more marginal area.

3. The channel fill is characterized by a lack of indig-
enous fauna and contains only a sparse, reworked outer
neritic and upper slope microfauna. The cores collected
from the middle fan area only represent deposition dur-
ing the late Wisconsin.

4. The Mississippi Fan is considered to be a predomi-
nantly fine-grained depositional system. The drilling dem-
onstrated that extremely coarse sediment can be trans-
ported over long distances (>300 km) within the con-
fines of a channel that has a very low gradient.

5. Sedimentation rates in the middle fan area are ex-
tremely high, both for the entire channel fill and for the
overbank areas. A minor decrease in sedimentation rate
was found toward the fan lobe margins. This implies
that large amounts of fine-grained sediment were trans-
ported and that overall sedimentation, especially for the
clayey deposits, was nearly constant in a geological sense.
The sedimentary structures and position of some of the
microfauna, observed in X-ray radiographs, show that
fluctuations in intensity of deposition were common.
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