6. SITE 617!

Shipboard Scientific Party?

HOLE 617

Date occupied: 17 October 1983, 0608 LCT

Date departed: 18 October 1983, 1227 LCT

Time on hole: 1 day, 6 hr.

Position: 26°41.93'N, 88°31.67'W

Water depth (sea level; corrected m, echo-sounding): 2467
Water depth (rig floor; corrected m, echo-sounding): 2477
Bottom felt (m, drill pipe): 2478.5

Penetration (m): 191.2

Number of cores: 21

Total length of cored section (m): 130.1

Total core recovered (m): 111,58

Core recovery (%): 86

Oldest sediment cored:
Depth sub-bottom (m): 191.2
Nature: Clay
Age: Pleistocene (Ericson Zone Y)
Measured velocity (km/s): N/A

Basement: N/A

HOLE 617A

Date occupied: 18 October 1983, 1227 LCT
Date departed: 19 October 1983, 0555 LCT
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Time on hole: 17 hr.

Position: 26°41.93'N, 88°31.67'W

Water depth (sea level; corrected m, echo-sounding): 2467
Water depth (rig floor; corrected m, echo-sounding): 2477
Bottom felt (m, drill pipe): 2477.5

Penetration (m): 73.9

Number of cores: 8

Total length of cored section (m): 73.9

Total core recovered (m): 56.94

Core recovery (Yo): 77

Oldest sediment cored: N/A (cores unsplit)

Basement: N/A

BACKGROUND AND OBJECTIVES

On the middle fan, the youngest fan lobe is approxi-
mately 400 m thick and is characterized by a large sinu-
ous central channel displaying well-developed levees and
overbank deposits. Side-scan sonar and seismic data in-
dicate a wide variety of facies on which the Leg 96 drill-
ing program was planned. Site 617 is on the western side
of the large channel in 2467 m of water. The thalweg of
the main channel lies 4.8 km to the northeast. The site is
situated on the toe of the topographic levee in a region
where the side-scan sonar and the sub-bottom profiler
data show a large number of ridges and swales. The ridges
tend to show either no sub-bottom penetration on the
3.5-kHz records or only a few meters at most. The swales
display a large amount of fill ranging from 15 to over
50 m and show seismically well-developed conformable
reflection horizons within the fill. In some instances, the
uppermost seismic reflectors can be traced from one
swale to another, Seafloor erosion has taken place over
some of the ridge crests, as truncated seismic reflectors
can be seen along the margins of the ridges. In addition,
the side-scan sonar data show a highly complex seafloor
morphology that in many cases can be interpreted as mi-
nor relief associated with outcropping beds.

A 200-m advance piston coring program was designed
at Site 617 to satisfy the following objectives:

1. To determine the sedimentological, paleontologi-
cal, geochemical, and geotechnical characteristics of the
material infilling the swales and of the underlying levee
deposits,

2. To use the lithologies, sedimentary structures, and
faunal information to arrive at the mode of sediment
transport responsible for this sequence of sediments,

3. To obtain information about the vertical sequence
of sediments that will aid in determining if the sinuous
main channel has displayed migration tendencies during
its development,
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4. To determine the nature of the sediments that gave
the extremely high sediment velocities measured during
the site survey cruise, and

5. To obtain sedimentation rates on the levees adja-
cent to the channel and to compare these rates with those
of the adjacent channel-fill deposits.

OPERATIONS

The approach course from Site 616 to Site 617 was al-
tered slightly to bring the vessel to a turning point just
to the northeast of the operating area. A southwesterly
profile then crossed the closely spaced proposed Sites
620, 621, and 617 in that order. A reciprocal line was
run back across the latter two sites. Another turn was
made and beacons for Sites 621 and 617 were dropped.
The beacons (of alternate frequencies) were spaced only
about 52 km apart. The transit and survey were made
in 15% hr. The seismic gear was then retrieved and the
vessel was positioned on offsets 575 m south and 720 m
west of the second beacon.

Hole 617

At 1334 hours, 17 October the 9.5-m advanced piston
corer (APC) was shot from the precision depth recorder
(PDR) depth of 2477 m. The 8 m of sediment recovered
established bottom depth at 2478.5 m (Table 1).

Before the second core could be attempted, shifting
winds from heavy rain squalls, combined with a strong
local current, carried the vessel about 120 m off station.
Weather conditions stabilized and positioning became suf-
ficiently steady to resume coring after a delay of 1% hr.

APC coring then proceeded smoothly through clay
and silty mud to a depth of 191.2 m below seafloor, where
the scientific objectives were considered to be accom-
plished. The power sub was left in the string to lay out
doubles, and the bit was pulled clear of the seafloor at
1227 hr., 18 October, to end Hole 617 operations.

Hole 617A

The unexpected absence of sand in Hole 617 led to
reconsideration of plans to drill an additional hole at
Site 620 for geotechnical studies. The known favorable
conditions prompted the decision to relocate the middle
fan geotechnical hole to Site 617. The vessel was there-
fore offset 30 m to the southwest to avoid the Hole 617
disturbed area, and Hole 617A was spudded at 1303 hr.

Continuous APC cores were taken to 73.9 m below
seafloor without significant problems (Table 1). Two core
attempts at this depth met with no recovery or apparent
penetration. The corer was being lowered for a core at-
tempt one joint (9.5 m) deeper, when operations were
interrupted by weather.

The wind, which had been almost exactly opposing
the strong current, shifted about 30° to the vessel’s port
quarter and increased in velocity. The ship’s thrusters were
unable to maintain heading against the resultant turning
moment and the vessel broached. It was then quickly
carried about 360 m off station by the current before
action could be taken to arrest the excursion.

The rig was brought back over the hole after a %-hr.
delay, and the APC was run down the pipe. With the
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Table 1. Site 617 coring summary.

Date Depth from Depth below  Length Length Amount

(Oct, drill floor seafloor cored recovered  recovered
Core®  1983)  Time (m) (m) {m) (m) (%)
Hale 617
IH 17 1350  2478.5-2486.5 0.0-8.0 8.0 8.05 100
ZH 17 1625  2486.5-2496.1 B.0-17.6 9.6 7.88 82
iH 17 1725 2496.1-2505.7 17.6-27.2 9.6 9.47 »®
4H 17 1845 2505.7-2515.3 27.2-36.8 9.6 8.18 BS
5H 17 1945  25]5.3-2524.8 36.8-46.3 9.5 3.87 93
6H 17 2045 2524.8-2534.3 46.3-55.8 9.5 7.57 80
TH 17 2145 2534,3-2543.8 55.8-65.3 9.5 6.53 69
8H 17 2250  2543.8-2553.4 65.3-74.9 9.6 8.25 86
9H 17 2355 2553.4-2563.0 74.9-84.5 9.6 145 36
10H 18 0100  2563.0-2567.1 84.5-88.6 4.1 4.03 98
Wash 18 2567.1-2572.6 88.6-94.1 —_ - -
1TH 18 0155  2572.6-2580.9 94.1-102.4 8.3 6.71 81
Wash 18 2580.9-2582.1 102.4-103.6 — — —
12H 18 0255  2582.1-2586.6  103.6-108.1 4.5 4.20 93
Wash 18 2586.6-2591.1 108.1-113.1 - - _
13H 18 0405  2591.1-2592.4  113.1-113.9 0.8 0.76 95
Wash 18 2592.4-2601.1 113.9-122.6 - — -
14H 18 0500 2601.1-2608.4 122.6-129.9 1.3 T.22 9
Wash 18 2608.4-2610.7  129.9-132.2 == = -
I15H 18 0555 2610.7-2616.0  132.2-137.5 5.3 5.0 9
Wash 18 2616.0-2620.3  137.5-141.8 — - -
16H 18 0650  2620.3-2621.3 141.8-142.8 1.0 1.00 100
‘Wash 18 2621.3-2629.9 142.8-151.4 - — -
1TH 18 0743 2629.9-2634.4  151.4-155.9 4.5 4.45 9
Wash 18 2634.4-2639.5 155.9-161.0 _— —_ -
18H 18 0837  2639.5-2644.3  161.0-165.8 438 4.79 99
Wash 18 2644.3-2649.1  165.8-170.6 — = -
19H 18 0925  2649.1-2649.1  170.6-170.6 0.0 0.00 ]
Wash 18 2649.1-2658.7  170.6-180.2 — - —
20H 18 1017 2658.7-2662.3  180.2-183.8 16 3.55 9
‘Wash 18 2662.3-2668.3 183.8-189.8 —_ -_ —
21H 18 1110 2668.3-2669.7  189.8-191.2 1.4 1.33 95
130.1 111.58 86
Hole 617A
1H 18 1325 2477.5-2484.5 0.0-7.0 7.0 6.92 w9
2ZH 18 1415 2484.5-2494.1 7.0-16.6 9.6 B.93 93
3H 18 1500  2494.1-2503.7 16.6-26.2 9.6 B.62 %0
4H 18 1540 2503.7-2513.3 26.2-35.8 9.6 B.87 92
5SH 18 1635 2513.3-2522.9 35.8-45.4 9.6 1.61 £l ]
6H 18 1730 2522.9-2532.4 45.4-54.9 9.5 9.10 9%
TH 18 1830  2532.4-2542.9 54.9-64.4 9.5 595 63
8H 18 1930 2542.9-2552.4 64.4-73.9 9.5 4.94 52
739 56.94 77

# H following core number indicates hydraulic piston core,

bottom-hole assembly (BHA) not yet fully supported by
the hole, damage to the BHA could be expected from a
large positioning excursion. Suspicions were confirmed
when the APC stopped at the approximate location of
the bumper subs, indicating a bent sub. This meant that
no more coring could be done in Hole 617A and that a
pipe trip was necessary.

The APC was retrieved and the drill string was recov-
ered. It was found that the mandrel of the upper bumper
sub was, indeed, slightly bent. As the next stand of drill
collars was brought through the rig floor, it was discov-
ered that the lowest drill collar and the entire outer core
barrel assembly had been lost when bending forces had
caused the rotary-shouldered connection to fail.

During the pipe trip it had been determined that posi-
tioning could not be maintained within operating limits
under the existing current and weather conditions. The
only alternative was therefore to move the Orca and Pig-
my Basins operating area to the west and hope for im-
proved conditions upon the vessel’s return to the middle
fan.

SEISMIC STRATIGRAPHY AND ACOUSTIC
FACIES

Site 617 is located on the western levee on the concave
side of the channel bend of the Mississippi Fan channel.



It is located about 4-% km from the channel thalweg,
2% km from the levee crest, and 1 km from the nearest
topographic high (see Middle Fan Introduction and Sum-
mary, this volume).

Seismic Stratigraphy

The midfan sites were surveyed prior to Leg 96 on a
site survey cruise on the Conrad (Fig. 1). Figure 2 shows
part of a single-channel seismic profile collected on that
cruise, which passes approximately 325 m north of Site
617. Four, distinct seismic facies have been identified in
water-gun (80 in3) records collected during the site sur-
vey (Fig. 1). The four seismic facies are as follows: (1)
high-amplitude, low-continuity reflectors; (2) semitrans-
parent reflection zones with very short hummocky, me-
dium-amplitude reflectors; (3) semitransparent to trans-
parent reflection zones with relatively more continuous,
curvilinear, low-amplitude reflectors; and (4) hummocky,
discontinuous, medium-amplitude, subparallel reflectors.
Correlation of these seismic facies with the lithologies
recovered at the four sites drilled in the vicinity of the
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middle-fan channel indicates that seismic Facies 1 to 3
are associated with the channel systems and correspond
to gravels and sands, sands and silts, and muds and
clays, respectively. Seismic Facies 4, which occurs in the
overbank areas, corresponds to silts and clays (Stelting
et al., 1985, this volume); it is the only seismic facies en-
countered at Site 617.

The interpretation of channel margins during devel-
opment of the youngest fan lobe suggests that deposi-
tion at Site 617 consists exclusively of overbank sedi-
ments (Fig. 2). The uniform seismic character appears
to agree with core lithologies in which there was no indi-
cation of any major lithologic changes.

The upper three reflectors highlighted in Figure 2 cor-
respond to the boundaries of the three major deposition-
al sequences identified in the cored interval (see Litho-
stratigraphy, this chapter).

Acoustic Facies

The EDO deep tow profile (Fig. 3) and 3.5-kHz sub-
bottom profiles show numerous thin subparallel reflec-
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Figure 1. Map showing Conrad site survey tracklines with locations of midfan sites. Positions of seismic profiles shown in Figures 2 and 3 are indi-

cated by heavy lines.
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Two-way traveltime (s)

Figure 2. Water-gun seismic profile from Conrad Line 1017 which passes near Site 617; location of Site 621 also indicated. Enhanced
reflectors (inferred channel margins) correspond to depositional intervals observed in the core; seismic Horizons 20 and 30 indicated
by bold lines. See Figure 1 for location. (Modified after Stelting et al., 1985.)
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Figure 3. Deep-towed EDO profile showing seismic Reflectors A-E near Site 617. Profile collected by Racal-Decca (Prior et al., 1983); location

shown in Fig. 1.

tors overlying a highly reverberant subsurface acoustic
return. The reflectors are concave upward and are trun-
cated at the seafloor. The spacing between reflectors is
constant, but their depth below the seafloor is variable.
Depth to the reflectors was measured on the shipboard
3.5-kHz and on the EDO deep-tow profile. Five reflec-
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tors (A-E) can be distinguished on the EDO deep-tow
profile at 5, 11.5, 13, 22, and 32 m sub-bottom (Fig. 3).

Correlation between reflector depth and lithologic
boundaries is not obvious at this site and may reflect the
general absence of coarser beds in the upper 50 m of
cored section. A major lithologic change from “homo-



geneous” mud to mud with silt laminae and thin silt lay-
ers occurs between 16 and 17.1 m sub-bottom (Cores
617-2 and 617-3). This change may be responsible for
the reflector at 13 m.

The strongest reflector occurs at 22 m. At 21.6 m the
thin silt beds, which were previously horizontal, begin
to dip steeply and at 23.6 m the percentage of silt layers
increases. Either or both of these changes may corre-
spond to the 22-m reflector.

Conclusions

The major results from comparing seismic stratigra-
phy and core samples at Site 617 are

1. No major fan-wide seismic horizons were pene-
trated.

2. The 3.5- and 4.5-kHz profiles may show reflectors
where there are no observable lithologic contrasts.

3. Shallow acoustic reflectors may relate to changes
in bedding orientation rather than to lithologic changes.

BIOSTRATIGRAPHY AND SEDIMENTATION
RATES

Biostratigraphy

The section penetrated in Hole 617 is Quaternary, cor-
relating with the planktonic foraminifer Zone N23 and
the calcareous nannofossil Zone NN21. The interval in-
cludes the Holocene (Ericson Zone Z; Ericson and Wol-
lin, 1968) and the late Wisconsin glacial (Ericson Zone
Y) (see Explanatory Notes, this volume). The warm in-
terstadial of the Wisconsin (Ericson Zone X or Globo-
rotalia flexuosa Zone) was not encountered to a total
depth of 191.2 m (Fig. 4).

The Y Zone contains a very poorly developed Pleisto-
cene planktonic and benthic fauna with predominantly
reworked Cretaceous calcareous nannofossils in the silt-
laminated mud sequence.

Rare well-preserved Pleistocene radiolarians occur in
Cores 617-2 through 617-6.

Foraminifers

Foraminifers from Holes 617 and 617A are Quater-
nary, Zone N23 (Blow, 1969). A warm water, high diver-
sity, Holocene (Zone Z) planktonic foraminiferal ooze
occurs at the top of Core 617A-1. This ooze was not seen
at Hole 617 because the sediment/water interface was
not collected in Core 617-1. The fauna in Core 617A-1
contains abundant Globorotalia menardii and G. tumi-
da, along with bathyal benthic species Cibicides wueller-
storfi, C. kullenbergi, and rare Melonis pompilioides.

Zone Y (late Wisconsin glacial) extends from Cores
617-2 through 617-21 and consists of silt-laminated mud
with a very poorly developed foraminiferal fauna. Rapid
sedimentation is evident by the absence of bathyal ben-
thic species and very low abundances of planktonic for-
aminifers. A few reworked Cretaceous foraminifers oc-
cur in Section 617-5-3,

Calcareous Nannofossils

All samples observed at this site are interpreted to be
in the Emiliania huxleyi Zone (NN21) of Martini (1971).
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Figure 4. Lithostratigraphic summary for Hole 617 showing age, core
recovery, graphic lithology, and lithologic units and intervals. Lith-
ologic Unit I found in Hole 617A only. W = washed interval (see

Table 1).

A surficial foraminiferal ooze was not recovered in Hole
617. Hole 617A, however, did contain a well-developed
ooze, with abundant well-preserved calcareous nanno-
fossils in the top of Section 617A-1-1. This sample is
dominated by very small coccoliths, which can only ten-
tatively be identified as E. huxleyi. Only a trace of re-
worked Cretaceous nannofossils are present in this ooze.

Reworked Cretaceous nannofossils are the major flo-
ral constituent in the remainder of Holes 617 and 617A.
Only trace to rare Pleistocene nannofossils occur in this
silt-laminated mud sequence and no significant increases
in their abundance are identified.
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Sedimentation Rates
The sedimentation rates are calculated on the basis of

Table 2. Lithologic units of Site 617.

s Lithologic Sub-bottom
two datums. An age of 0.012 Ma is used for the Holo- unit Sediment Cored interval depth (m)
cene/Pleistocene boundary (Z/Y zonal boundary) and

| Calcareous mud  617A-1-1, 0-25 cm 0-0.25
0.085 Ma.for the Y/X zonal boundary (see Explanatory i Mudsand sils 617.1.), 0 cm through  0.25.191.20
Notes, this volume). 617-21,CC;
A sedimentation rate of 2.1 cm/1000 yr. is computed 617A-1-1, 25 cm
through 617A-8,CC

for the Holocene. This is a minimum rate assuming com-
plete Holocene recovery (Fig. 5).

The Y/X zonal boundary was not encountered. By
using a seismic projection to the top of the X Zone
(772 m for seismic Horizon “30”; see introductory chap-
ter, this volume), a projected minimum sedimentation
rate of 1057 em/1000 yr. is computed for the Y Zone.

These calculations are based on nondecompacted sedi-
ment thicknesses.

LITHOSTRATIGRAPHY

Two lithologic units were identified in the 191.20 m
of sediment recovered at Site 617 (Table 2, Fig. 4).

Lithologic Unit I: Calcareous Mud

This unit occurs as a thin layer of about 25 cm at the
top of Section 617A-1. It is an olive brown foraminifer-
rich mud. Foraminifers are abundant down to the grada-
tional contact at 25 cm. They are dispersed in the struc-
tureless muds of Unit II down to 53 cm.

Lithologic Unit II: Muds and Silts

Terrigenous muds and silts were the only lithologies
recovered in Hole 617. Two facies can be distinguished
in this unit. They are (1) silt-laminated muds (84%) and
(2) clays and muds (16%).

Silt-Laminated Mud Facies

This facies is dominant at Site 617, extending from
18.20 m sub-bottom to the base of the hole at 191.20 m

sub-bottom. It is typified by numerous silt laminae with-
in a muddy matrix. The silt laminae comprise an aver-
age of 17% of the facies ranging from 6 to 43% of the
total volume. The layers vary from very thinly laminated
(<1 mm) to very thinly bedded (1-3 c¢cm); they are typi-
cally very thin to thinly laminated. The layers are com-
monly irregular to discontinuous and are graded, and,
in some cases, contorted, fractured, and inclined. Where-
as the very thin laminae are generally planar, the thicker
laminae have scoured bases and internal cross-lamina-
tion. Bases are commonly sharp with occasional load
casts. Tops are sharp or gradational. Normal grading in-
to mud commonly occurs, particularly between 46.3 and
84.5 m sub-bottom.

The silt laminae are composed of about 5% very fine
sand, 75 to 80% silt, and 15 to 20% clay-sized detritus.
The thicker silt layers (2-3 cm) are predominantly coarse
silts. The silts are terrigenous with quartz as the primary
component; altered minerals, carbonates, and heavy min-
erals are the dominant secondary components. The muds
of this facies are composed of 20 to 30% silt-sized and
70 to 80% clay-sized detritus. Sections with increased
silt content (i.e., silty mud) occur at several intervals in
the core. The muds are terrigenous with dominant clay
and secondary quartz; calcareous nannofossils, carbon-
ates, and heavy minerals are the most abundant accesso-
ry components.
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Figure 5. Site 617 sedimentation rates.
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Clay and Mud Facies

Relatively structureless clays and muds with rare, very
thin silt laminae occur in the upper portion of the hole
from 0 to 18.20 m sub-bottom. They are composed of
25 to 40% silt-sized and 60 to 75% clay-sized detritus.
Quartz is the dominant silt-sized component and car-
bonate is a secondary component.

This facies is characterized by systematic color band-
ing of relatively soupy clay and mud. Typically, a 3-cm
interval consists of about 2 cm of gray mud overlain by
reddish mud and topped by about a 2-mm mottled black
layer; all contacts are gradational. Except for a small in-
terval of inclined and contorted bands between 0.85 and
2.15 m sub-bottom, the banding tends to be regular and
horizontal.

Vertical Succession

Three intervals can be distinguished in the recovered
sediment. From bottom to top, these are described in
the following paragraphs.

Interval 1, from 192 to 80 m sub-bottom, comprises
mainly the silt-laminated mud facies. Percentages of silt
laminae range from 6 to 18% (Table 3) and average 10%.
A unit of silty mud with silt laminations comprises ap-
proximately the upper 19 m (approximation because of
nonrecovered core intervals) of the interval. The unit is
similar in character to the unit at the base of Interval 3
(see below), lacking only deformation features. Upward
through the interval, silt laminae become more abun-
dant. They exhibit slightly scoured bases and well-devel-
oped internal cross-lamination; grading is subtle or ab-
sent.

Interval 2, from 80 to 46 m sub-bottom, consists of
34 m of silt-laminated mud and is relatively uniform in
sedimentary characteristics. Silt occurs as very thin lam-
inae to thin beds and averages 35% of the total volume
(Table 3). Normal grading is the primary sedimentary

Table 3. Silt laminae: percentage of total composition and
most frequently occurring structures.

Sedimentary structures

Vertical Silt laminae
succession  Core (%) Principal Secondary
1 Trace
2 Trace
Interval 3 3 13 Inclined Micro-faulted
4 18 Irregular
5 26 Contorted Irregular
6 43 Graded Inclined
Interval 2 7 32 Graded
8 34 Graded Irregular
9 32 Graded Irregular
10 18 Graded Irregular
11 B Discontinuous  Irregular
12 8 Discontinuous  Graded
13 10 Regular Contorted
14 13 Contorted Irregular
Intexval:} 15 7 Irregular Discontinuous
16 10 Irregular Discontinuous
17 8 Graded Irregular
18 6 Micro-faulted Graded
19 No recovery
20 15 Discontinuous  Irregular
21 12 Irregular Discontinuous
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structure. Load casts and flame structures are common,
and internal cross-laminae are well developed. Grading
occurs on two different scales: (1) as thinly laminated to
thin bedded silt with a scoured base that grades into a
silty mud to clay over an interval of 4-12 cm and (2) on
a microscopic scale with interlaminated silts and muds
(<1 mm) over an interval of 1-3 cm. Microcross-lami-
nations observed in the basal silts are rarely scoured.
Laminae are horizontal throughout, except for the in-
clined beds in Core 617-6.

Interval 3, from 46 to 0.25 m sub-bottom, comprises
structureless clays and muds and mud with silt lamina-
tions. Silt laminae are rare between the surficial ooze
and 16 m sub-bottom, but increase from 13 to 26% of
the volume at about 46 m sub-bottom (Table 3). Lami-
nae are very thin with sharp bases and tops in the upper
portion of the interval. They become thinner upward
from very thin bedded to thinly laminated and exhibit a
more irregular character with scoured bases, more dis-
tinct internal cross-lamination and normal grading over
5- to 15-cm intervals. Pseudo-nodules occur near the base
of the interval. Inclined, contorted, and folded laminae
are present between 18 and 46 m sub-bottom.

GEOCHEMISTRY

Organic Geochemistry

No gas, as evidenced by gas expansion cracks or pock-
ets, was observed in the cored sections at Site 617.

Inorganic Geochemistry

The results of interstitial water analyses, discussed ex-
tensively by Presley et al., Ishizuka, Kawahata, et al.,
and Ishizuka, Ittekkot, et al. (all this volume), are much
like many other open ocean sites, as summarized below:

1. pH values of interstitial water at Site 617 (pH 6.6-
7.6) are more scattered than those at Site 616 (pH 6.7-
7.2). They are lower than those at Sites 614 and 615.

2. Total alkalinity (maximum 10.3 mEq/L) of the in-
terstitial water at Site 617 is lower than that at the other
sites, but is higher than that of normal Pacific Ocean
sediments. Total alkalinity values decrease, on the whole,
with depth.

3. Salinity of the interstitial water ranges from 34.1
to 36.0%p and averages about 35.5%o. These values of in-
terstitial water salinity are typical for deep-sea sediments.

PHYSICAL PROPERTIES

Wet-bulk density increases from a low of 1.57 g/cm?
for seafloor sediments to 1.8 g/cm? at a depth of 35 m
and reaches 2.0 g/cm? at 190 m sub-bottom depth (Fig.
6A). The average rate of increase in the upper 35 m is
0.0066 g/cm3 - m and 0.0001 g/cm? - m for depths be-
tween 35 and 190 m. The scattering of the data results
from changes in sediment composition and reflects vari-
ations in the content of sand, silt, and clay.

Wet water content decreases from a seafloor value of
43.9% to an average value of 32% at 35 m sub-bottom
and 23% at 190 m sub-bottom (Fig. 6B). The rate of de-
crease in wet water content from the seafloor to the 35-m
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Figure 6. Mass physical properties of Site 617 sediments. A. Wet-bulk density. B. Water content related
to weight of wet sediment. C. Water content related to weight of dry sediment. D. Porosity. E. Un-
drained shear strength. F. Sound velocity.
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depth is 0.34% /m whereas from 35 to 190 m the average
rate of decrease is 0.0323% /m.

Porosity of the seafloor sediments is approximately
70% and decreases to 55% in the upper 35 m and to a
low of 45.2% at 190 m sub-bottom (Fig. 6D). The po-
rosity gradient is 0.4286%/m in the upper 35 m of the
section and 0.0581%/m in the interval from 35 to 190 m.

Void ratio decreases rapidly from a seafloor value of
2.20 to 1.10 at a sub-bottom depth of 35 m. The void ra-
tio at 190-m sub-bottom is 0.83.

The average grain density is 2.72 g/cm?.

Shear strength increases in the upper 35 m of sedi-
ment at a rate of 1.34 kPa/m. In the depth interval from
35 to 190 m, the rate of increase is 0.84 kPa/m. Values
for the ratio of undrained shear strength (C,) and over-
burden pressure (o) for Site 617 are not constant but do
in most cases fall below a value of 0.2, indicating that
the sediments at Site 617 are underconsolidated. The un-
derconsolidation is attributed to the high rate of deposi-
tion and low permeability due to the very fine-grained
nature of the sediments. All measured values of undrained
shear strength are plotted against depth in Figure 6E.

Sonic velocity increases steadily downhole from a low
of 1.396 km/s at the seafloor to a high of 1.702 km/s at
190 m sub-bottom. The sediments have a high acoustic
anisotropy; the velocities measured perpendicular to the
bedding have the highest velocities. The velocity-depth
relationship is shown in Figure 6F.

SUMMARY AND CONCLUSIONS

Site 617 was cored to a depth of 191.2 m with the ad-
vanced piston corer. Recovery was exceptionally good,
averaging 86% (about 111.6 m of core were recovered).
Our main objectives at the site were (1) to determine the
sedimentologic, paleontologic, and physical properties
of the sediments infilling the swales and the underlying
levee deposits and (2) to obtain information about the
vertical sequence of sediments that will aid in determin-
ing if the sinuous main channel has displayed migratory
tendencies during its development.

Site 617 is located on the toe of the topographic levee
in a region where the side-scan sonar and seismic-reflec-
tion data show a large number of ridges and swales. The
swales display a large amount of infill, ranging from 15
to over 50 m. Seafloor erosion has taken place over some

SITE 617

of the ridge crest, as truncated seismic reflectors can be
seen along the margins of the ridges.

The main scientific conclusions were

1. The entire cored section consists of overbank-levee
deposits that are characterized by thin fine-grained tur-
bidite sequences. The vertical sequence initially increases
in grain size upward, then decreases in grain size to the
base of the Holocene. This vertical sequence is either re-
lated to lateral variations in channel proximity or to var-
iations in volume of flow through time.

2. Two biostratigraphic zones were cored, Ericson’s
Zone Z (Holocene) and Zone Y (late Wisconsin glacial).
The Holocene section is characterized by a 25-cm-thick
foraminifer ooze that grades downward into a 7.5-m sec-
tion of thin-bedded mud turbidites. The Holocene sedi-
mentation rate was about 2.1 cm/1000 yr. The underly-
ing turbidities were deposited during the latter part of
the late Wisconsin glacial (Ericson’s Zone Y); Ericson’s
Zone X (Wisconsin interstadial) was not encountered in
this hole. The sedimentation rate determined by seismic
correlation of Zone Y at Site 617, is 1057 cm/1000 yr.
Thus sedimentation rates were extremely high and were
of a magnitude similar to those in the adjacent channel
fill. The computed rates are much greater for the same
biostratigraphic unit at this site than for Sites 614 and
615 in the lower fan and for Site 616 on the lateral mar-
gin of the fan lobe.
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-1 bates 8 Magro-cr RSl nations dre COMIMoN. == and se generally medium to coere-grained, Laminse
] | in the SILTY MUD are vary thin=thin and are graded with
— Angular discontinuities oeeur betwesn Section 1, 50 and - | scoured bases und micro-crogslaminag. Blebs are mor
. 70 em. Angular unconformities st Soction 1, 101 and 118 = ‘_! | |™ common in the MUD; minae (very thin 10 thin] are
i em, 3 .- i inveguian 1o discontinucus and s graded with scoured
5 5 s s - tases and micra-crasslaminge, Laminae appears ovarturmed
2 ] (intarpratation: it bamine are probably very finegrained s |mg 2 . 1™ in contorted zone (Sectian 21.
] tutbidites. deposited during waning period of channei Fle2 B |
= developmant: angular discontinaites sugyest small{Th s = ﬁ SMEAR SLIDE SUMMARY (%)
scabe locat sfides. ) Z | 2,80
| o
SMEAR SLIDE SUMMARY (%) 3 o ] Texture:
7] Sand 1
o . = Sili 0
Textuse: b Clay 68
5 *E Sanit ? 3 - Composition
5 ? 3 St 28 — Quarts 2
= 'E " Clay mn 7 Fuidspas 1
i i 2 Compatition Mica 1
u Chusertz 14 e | E8) cc) 2] B Huavy minerals 2
- Feldspar 1 69
Meca 7 Carbonate umspec, T
Heavy minsraly 2 Cale. pannetessin 3
Clay 0 Alrered minerals B
Palagonite T
Pyvie T CARBONATE BOMB DATA
Micronodules T *CC, 13-150m = 4.5%
4 Zeolite il
Carbonate unspee. 2
Fargmanilen T
Cale, rannotonsils 4
Diiatourm .
Plant debris T SITE 617 HOLE CORE 13H  CORED INTERVA 2591.6—2592.4 mbsl; 113.1=113.9 mbsi
Adtgred minarak 5 o FOSSIL
5 x |& CHARACTER
CARBONATE BOMB DATA 1
1 | 7, 6567 cm = 5% § P HETE 3| & GRAPHIC H
s =] | I Eé g g z S v E umworoay |, . LITHOLOGIC DESCRIFTION
L3 ¥ EeEd Y
A HEHEHE TEH
= E Z|=|8 -
E E s @ MUD with SILT laminae.
N ‘E 1 MUD o dark alive gray (5Y 3/2), s homogeneous 1o
z |“= £ Taintly laminated
b &
z SILT laminae are wery thin to thn and gray 15Y 5710

Section 1, 15—35 cm consists of commoluted MUD and
SILT laminae; one laminae ot Section 1, 30 om has &
wiwsorved flame iructre.

NO CORE CATCHER SAMPLE RECOVERED.
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SITE 617 HOLE CORE 14H  CORED INTERVAL 2601.1-2608.4 mbsl; 122.6—129.9 mbsf SITE 617 HOLE CORE 15H CORED IN'I'ER\&| 2610.7-2616.0 mbsl; 132.2—137.5 mbsi
H FOSSIL g FOSSIL
« |E CHARACTER « |E |_cuanacren
g |z.l2]4 2|l v . 8 |zulel=2e z|l 2
w 2 S 2 4
e gé 2 é g po| AT : LITHOLOGIC DESCRIPTION ","g‘ 4 5 ] g £l i b E LITHOLOGIC DESCRIFTION
= H o ] ] w s -
aHHHEBEE 4 T A HEEH R E R 4 TH
F |8 |z glz B é SN Sef 5
5 |& 2|3 5 R HEIEE Safi i &
Section 1=Section 3, 18 am = MUD with contorted snd II 4 MUD with SILT taiinee snd blebi
convaluted SILT lamines (oreserved pramary s
infrequent) 1L MUIDS are domimantly dark olive gray (5Y 3721 and brown
3 (2.5 3/2; 10YR 372} with minos “'redder™ layers
1 Section 3, 18 om—Section 5, 44 cm = MUD with regular 1 A1 5
and irregutar SILT laminge, A1 e SILT taminas enhibit & wide vasety of secimentary
| structures including micro crosshedding, load casts, and
Section 5, 44 om~Section 5, 84 cm = MUD with contorisd | »3 sesutod Dy
and corvoluted SILT haminan similar ta those in Section
Vand2 B Faufting ard inctinnd bedding are evisent 1 both the SILT
lamirise and the ‘enfor banded' MUDS.
Section 5, B4 em~Core Catcher. MUD with regular and
irregulas SILT lamense Section 3, 125—148 cm containg contoried and convolited
layers {« slumg feature?|.
2 MUDS are dusky 1ed (2.5YR 3/2), durk alive gray (SY 3/2), 2
and vary dark grayish brown (10YR 3/2), SILTS are dark
alive gray—olive gray (5Y 3/2-BY &/2]. {intevpretatian é ’ i Cn}RH?Nal‘E BOMB DATA
slump o Wlide Yenouts separated by very Tinegrained 5 ?‘; 3, 27-Mom - 754
hidines | ] E S
R T £ 12 i
= 1 SMEAR SLIDE SUMMARY {%): 4w #
: A ;
- 34 = -
7 L |
5 5 1 el Texture: R
~
>3 1 Sand 1 -
§ E‘s 3| 3 }5 Silt a3 3 *
s |nd 4. = Clay 10
el |71 1 - Componmian: 4;-
5 =i ol |z Chuarts 55 1
1 Fuaidspar (] r
(%5 Mica 2
=< ™ Hemvy mineals 8
= Clay 10
-4 =1 Palsgonite T 4 e
Glaucanite T
Pyrite T AM|
4 ﬁ Micranadules T
| Carbongte unigee. 10
= Faraminifers T
— Caic, nannofomls T
focr Platn debwis T SITE 817 _HOLE CORE 16H  CORED INTERVAL 2620.3-2621.3 mbsl; 141.8—142.8 mbs!
1 Altared minerals 10 g FOSSIL
] * ; CHARACTER
CARBONATE BOME DATA: 2 = 1 g =l o
| *3,19-21 em = 05% Er 3 -4 GRAPHIC
5 L | g £s g g E LITHOLOGY LITHOLOGIC DESCRIPTION
w
o £ 3 g ul 2
= -AHHEHE
ui | | & : |2
MUD with SILT taminpe and blebs
E
£l:=E 1|05 MAUID is wery dark gray 1o dark olive gray (5Y 315
b4 1+ 'i 5Y 3/2) anct homogenesous.
= s
‘{’ 3 ﬁ"d SILT Leminan and blebs are gray (10YR 501), Soms of
0 fec the ticker SILT laminae have scouned bases, are noemally
Ilf graded, and extbit intesnal mecro-laminatiom and macro
& . Both and
faerinag pecur
A smafl fracture oocurs at Ssction 1, 24—45 cm, offsetting
SILT lamstiae.
CARBONATE BOMB DATA:
*1, 61-63 cm = 8.5%




LT

SITE 817

2629.9-2634.4 mbsl; 151.4-165.9 mbsf

HOLE

FOSSIL

OH CORED INTERVA
—

2658.7-2662.3 mbsl: 180.2--183.8 mbsf

by by |

3

»® 3 2} 3
JETE z| ¢ 3 |sul2 gl e

%g 1 E ElE LITHOLOGIC DESCRIPTION 1 EHE ; H i it LITHOLOGIC DESCRIPTION
w . & S|En|z < w =] a
S HHEHBEE H i 18 [%]% E §
= - =

HHHE HE FEE

MUD with SILT laminse and biebs. MUD with SILT lsminutions.

o - MUD s homogeneous or fine-color-laminated, Colors MUD, predominantly very dark gray (10YR 371), but alsa
= netude very dark graysh brown [10YR 372] snd dark very dark olive gray (5% 311.5). MUDS aro subniy color:
= olive gray [5Y 371 5-5Y 3/2). SILT laminae and uiebs bands; ealors segarsted by gradational contscts.

1.0 oecur in both the hamogeneous and the color asnded MUD
1 SILT laminss are grayish brown 1o dark grayish beown
7 s [26Y 6/2-10YR 4/2), Rarn cross laminations are present;

SILT laminat and blebs are gray 1o Light gray [10YR 6/11 ﬂ"“lmi'\u arg horizontal or dip slightly {maximem =
Lamanas range from continuous 1o decontinuous. Some 0 I. Micrataulting i much less obvious than in the
¥ ewhibit sedimentary structures, including: ssoured bases, H Drevious cores.
R narmal grading, micro-crombedding, flame structures. 4 ,_5
EPE and internal parailal Laminations E ;3‘ SMEAR SLIDE suu:\u;:v r):
2 (g% £ |5 X
H S 2 SMEAR SLIDE SUMMARY [%]: E o
Ll i Toxture:
i 2.85 e :
z o 5 Sard 1]
Texture: St 20
Sand 1 Clay BO
S w Composition;
Clay b 3‘.:" 12
- Compesition
1 uu.r;:ml 7 @ Hewry mineraly 1
= Faloh T : Clay 81
m ipar T
=1 Mica 1 Whicroncsdubes L
3 Heavy mineraly 1 Carbongte unipee. &
- Clay 7 Cale nannofossin T
o Palaganits =
4 Pyrite E CARBONATE HOME DATA:
Micronodules T *2, BB-&1em = 7%
Zeoilre m
Carbonate unspee. 2
Fortminiten T 617 HOLE CORE 21H _ CORED INTERVAL 2668.3—2669.7 mbsl; 169.8- 191.2 mbst
Cate. nannolowils 8 T o
Plant debris T z FOSSIL
Altered minerals 2 & M“:“““E’:
Euw|2| 2[4 gl 2 GRAPHIC & pESCAL
CARBUNATE BOME DATA: £E|% H |l E LITHOLOGY LITHOLOGIC DESCRIPTION
#2, B0~52 om = 5.5% EN ; é g b4 ¥ 3 ;
5
H
8 =
SITE 617 Ho| 181 SHEHEHE FEH
U HOLE CORED INTERVAL __ 2639.5-2644.3 mbsl; 161.0-165.8 min =
g mnm‘%‘en : I d MUD with SILT taminae and blsks.
3 el
-MEMAEE £l g AL 1 MUD is dark olive grary (5Y 271.5-BY 372); hamogeneous
EIEHE g E ElE LITHOLOGIC DESCRIFTION FlES | kA 12 very fainny colorandad,
w3 g™ 2 3 H 3 H N E o
= E H g g 4 B i 2. ? 1! b SILT larminiss ofive gray (SY 5/2) and dark grayish brown
Flg s HEIE E i El =& ! [25Y 4/21. A few ol the SILT laminan fave scoured
& HEIH = " i I~ .
T i 1 M hases and internal parallel iaminatione.
<] z
1A SILTY MUD and MUD with SILT laminations. CARBONATE BOME DATA:
1 |25 1, 79-81 cm = 12%
| |24 Dark olive gray [5Y 372] andl weey dark groyiih beown
5] (10¥R 3/2) SILTY MUD and very dark geayish brown
| k2 [10YR 3i2) MUD.
| e
R | 4 SILT lamination ore dack grayish brown (10¥R 4/2),
= 4 way I5Y 5.5/1), olive gray (BY 4/2), and grayish biown
R ! o [2.5% B/}, Larminations are irraguias and often
B ' discontinuous, contorted, snd lractured along micro
- .| ﬁ fauldns imicrafaults are sapecally common in Section 3),
- | |24 Many of the laminge have scoured bies, ure gradod,
= | (4 and shaw i and fami
: = 7
2 Il CARBONATE BOMB DATA
g | 3 ] | 2, 7072 am = 9%
: ES | =8
z |82 3 | I Nate: Core 19H, 2649,1-2649.1 misd, 170.6-170.6 mint
& [Du - k2 0 recavary
3 2

L19 HLIS



CORE_1H CORED INTERVAL 2477.5-2484.5 mbsl; 0.0=7.0 mbsf SITE

81l

L19 LIS

617 HOLE A CORE 2H CORED INTERVAL 2484.5-2494.1 mbal; 7.0-16.6 mbsf
2 FOSSIL
é » |E CHARACTER
o z| @ 8
wleE| 2 wp = - g “w
== |22( S| 3 i 1B GRAPHIC Gull] 2 g ¢ GRAPHIC =
HEE g : E|E | ummowoey ES = Hmooic otaenIrTien SE 1 HE 2 £| & | uTHoLocy L LITHOLOGIEDERCHIETION
o = 2 - SEN|Elc| = - =
FIEENE P F4H A HHH G & +FH
BEEz &
BHEHEE HEH EERHEHEHE FEH
H A L ! . =
i e H Sgevior 1, 0-25 om. olive eown (2.6 441 MARLY £ CORE CATCHER eonsiirs of calorbanded MUD: very dark
2 \RE i FORAM OOZE — iy (1OYR 3/1), dark oliva gray (S 3721, black, rod, snd
E M- . 05 brown. Color changes are somewhat gradationl: the biack
%1 1 I |z Saction |, 25150 cm and CORE CATCHER | very dark 1 - ‘manosiltide’-rich material accors in bath the gray and
7 | way [25Y 3/1.6) SILTY MUD with color-bends of very 7] the red MUD arem.
dark graylsh brown [T0YR 3/21, dark eddish Brown 10
| T TSR 3721, and black. Coulor-beds are typecally steoul =1
2 1 em thick. Black layers are “mancsuiphides™. Biotur 1
| Eation v waieerally evitent i0 monusalphice layers, rare -
| 10 ehaent in vedeish and grayish MUDSSILTY MUDS 1
Sections 2-5 given to Geotechnical Constetlum far E
wocebased studie :
2 SMEAR SLIGE SUMMARY (%) 2 ]
1,118 -
Tanture 3
o Suntd T E
St 50 1
Clay 50 -
—1 Compaiition: .
Ousin 1 5 -
Mica 3 G
3 Heavy mineval 1 =
] Clay 7 3 7
= Pyrite/oputues ] B
Micranodles T
1 Carbonate umges. 5 4
m Faraminifars T . Void
|
Spanpe sprculn T 7
. Plant dabi s T ]
k Altored minerals 10 B
] el
a % al
9 =
| —
.| |
— 1
5| R
~ ST =] L] .
& ]
7T +t=
o
2 [N




611

617 HOLE A CORE_3H CORED INTERVAL _ 2484.1-2503.7 mbsl; 16.6-26.2 mbs! SITE 617  HOLE A CORE_4H CORED INTERVAL 2603.7—2513.3 mbl; 26.2—-36.8 mbsf
o
H FOSSIL 2 FOSSIL
% |& | _cHamacTer | - 5 cH TER
M EMAE g2 8 5.z e
£ (228 -4 - GRAPHIC o E E {3 GRAPHIC
iz |E HE I =l E | umooey LITHOLOGIC DESCRIFTION TE|EE| -4 E| B | urHooey LITHOLOGIC DESCRIPTION
gS|EV|E(5(s (e (8] 2 i g eS|EN|EIE(3 e |8 % 3 2
2 Ik ; g . = z F = ; g " =1 £
] HE TEH F g |2]z]|3]% 2eEd i
a 12|32 8 F a |8 z|a B
p Cove Catcher, D-B am: homogenecus, wery dark gray ] Core Catcher comists of. 1) very dark gray [1OYR 31)
II..'-—_ [10¥R 3/1) MUD, - detormed and contorted SILT and MUD layers (CC, 0-10
B 057 cmand CC, 17-24 el and 2} very dark gray {10¥R 3111,
1 N Cote Cateher, B-27 cm: very dark gray (10YR 371) MUD 1 = tairty homogersous MUD with minos SILT laminae
] with irreguias SILT bicbs and laminse, Lominee are very . (CC. 10-17 cm].
1.0 dufarmed dus to drilling disturbance. 1.0
2| A 21 7
-3 afe —
3l ] (=
3 b
4 = 4 3
s ] 5 3
6| ] h
= » ]
| =
cC H I-— -
cC| b=
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SITEg)y  HOLE 4 CORE
2 FOSSIL
- 5 CHARACTE
§-— §§ E 3 S § s GRAPHIC
JE|ER[5(2]51g| (5| § | Lo
N HEIEE
e E 3 < E -]
= “Ljlz|l= |0

DATLTTRE

5H CORED INTERVA/

L 2613.3-2522.9 mbal; 35.8—45.4 mbsf

LITHOLOGIC DESCRIPTION

e

~E

Ay

=

[

[

MUD with SILT Leminae

MUD v dormmantly dark olive gray (BY 3721 with thin,
minor zanes of very dark grayish brown (10YR 3/2).

SILT laminse are olive gray ISY 5/2) and grayish brown
{25Y 52, st are only very poodly graded They exhibit
Ineligtingt micra-ripales

Mate: this core wa stuck i the core berel, and was very.
deformed during the sxtrusion process, Obaerved micro-
faults and eontarted 4111 laminas sre lkely due to core
distrbance

SMEAR SLIDE SUMMARY (%):
L]

Tenture:

Sand o

s =0

Clay (1]

Composition:

Quantz

Fealdspar

Bics

Hasvy mineraly

Clay

Micronadules

Carbanste uispec. B

Calc. nannofossin T

©N@ e @

-

SITE 617 HOLE A CORE_BH CORED INTERVAL 2522.9-2532.4 mbsl; 45.4--54.9 mbsf
g FOSSIL
w g |__CHARACTER
8 = E-3 B4 Z| =
ouwlx| = el = )
T'i '&-'é : g B L:il'?i‘:;LHn:gv e LITHOLOGIC DESCRIFTION
A HEHEHEUE Bk :
=g |z|3 = =+
& |2|2 ? H E §

Lill

05

1o

TR

IRERANE NS NN

8

Core Catcher gven Lo shipbaard palontologat. Rest of
cotw waplit foi shorsbased Geotechnical Comortium
studiin.
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SITE 617 HOLE A CORE 7H CORED INTERVAL 2532 4—2642.9 mbsl; 54.9—-64.4 mbsf SITE 17 HOLE A CORE 8H CORED INTERVAL 2542.9-2552.4 mbsl; 64.4-73.9 mbsf
o
£ | cuanacren £ |
g % § 5 CHARACTER
= al9 ’ = “ = b §
gwlz| gl = 2
SElEE|E H gl | ShAC, LITHOLOGIC DESCRIPTION Ec 22|y é § B E pRee. LITHOLOGIC DESCRIPTION
¥ 5|38 i 3 ! 3| % E g MEE kS g g 3 H
P HETEE E g £IE 3 5|2 i E
R HEIHE E NHHEE E
3 Core Carehes saemple conusts of vary dark gray (10YR 371} . Core Catcher sampla consives of very dark gray (10YR 31}
. MUD with SILT laminse and biebs. SILT lamine have - MUD with SILT taminae and blets. & disturbad, 1-2 am
05 scoured bases, i , and paraltal 0.5 thick SILT tayer accurs a1 CC, 11-12 em.
Y . The entire section i overfurned. . =
I.DE 1_9:
. B
-1 e |
. -
-1 |
- 4
— 4
4 L
2 w a2 m
] T ]
3 7 3| 3
] L 4l 7
. [C|
4 7]
lce] ]
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SITE 617 (HOLE 617)

F-O cm

1

1-2 1-3 1-4

2,CC

—150

122



SITE 617 (HOLE 617)

44 45

42 43

123



SITE 617 (HOLE 617)

:—-D e
E—125

-—150

T

T

124

5-1 5-2 5-3 %



—150

6,CC

SITE 617 (HOLE 617)

74 75 8-1 8-2 8-3 8-4 85
| mc I | | | |

125




SITE 617 (HOLE 617)

8-6

—0 ¢

8,cC

—150

126



SITE 617 (HOLE 617)

14-4 14-5 15-1 15-2 15-3

oemelZl. 122 123 131 141 142 143

—25 :
—50

75 : :
—100

P

i _
125 12,CC 14,0C

—150

127



SITE 617 (HOLE 617)

15-4 16-1 17-1 17-2 19 20-1 20-2

—0 cm

NO RECOVERY

17,CC

—150

128



21,CC

—150

SITE 617 (HOLE 617)

129



SITE 617 (HOLE 617A)

—0 cm,

NO RECOVERY

7,CcC




