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Abstract

Grain size distributions of 311 sediment samples from Sites
U1450 and U1451 of International Ocean Discovery Program
(IODP) Expedition 354 were determined using laser diffraction.
Most of the samples were from turbidites, but some hemipelagic
beds were also examined. The mean grain size values show that silt-
sized particles are the dominant textural class, whereas the grain
size values range from clay to coarse-grained sand. An overall up-
ward change in mean grain size value reveals a slight coarsening-
upward trend. However, other parameters such as standard devia-
tion, skewness, and kurtosis show no systematic relationship with
depth in the holes. The analyzed samples cover the age range from
recent to early Miocene. Shepard textural classification plots show
the sediments are mostly sandy silts, silty sands, and clayey silts
with a few silts and sands also present. Frequency curve plots of
samples from individual turbidite beds show inversely graded beds
are most common at Site U1450, whereas thicker massive beds are
dominant at Site U1451.

Introduction

International Ocean Discovery Program (IODP) Expedition 354
to 8°N in the Bay of Bengal drilled at seven sites along a 320 km long
transect across the Bengal Fan. The submarine fan in the study area
consists of channel and levee complexes (see the Expedition 354
summary chapter; France-Lanord et al., 2016a). The evolution of
the channel and levee complexes may be related to sea level
changes, which are functions of external forces such as climatic
changes and tectonics, in addition to autogenic processes such as
shifting of submarine channels (Stow et al., 1985, 1996; Bouma et
al,, 1989; Bouma, 2000, 2004; Stelting et al., 2000). Grain size char-
acteristics are one of the most fundamental features of clastic sedi-
ments (Folk, 1974; Shiki and Yamazaki, 1984; Pettijohn et al., 1987;

McManus, 1988, and others). Changes in grain size distribution are
related to sedimentation processes, and such distributions can be
expected to change even within a single channel-levee complex be-
cause of the growth of the levee through time (Gorsline, 1984; Man-
ley et al., 1997; Bouma, 2000; Dennielou et al., 2006).

The sediments obtained during Expedition 354 consist mainly
of turbidites. These turbidite sequences are generally separated by
hemipelagic beds (mottled or bioturbated calcareous clays). The
purpose of this study is to obtain grain size distributions of selected
horizons of turbidites and their upward variation. Weight percent-
ages of sand, silt, and clay yield statistical parameters of the resul-
tant grain size distributions and hence provide comprehensive
textural information for the sediments. This report presents the
data set arising from grain size analysis of samples from two sites,
U1450 and U1451. Most of the samples are turbidites, but data were
also acquired for some hemipelagic beds. Two holes were drilled at
each site, denoted Holes A and B. The deepest point of Hole
U1450A was 687.4 meters below the seafloor (mbsf), and the depth
of Hole U1450B ranged from 608 to 811.9 mbsf, which covers the
age from recent to late Miocene. The lower limit of Hole U1451A
was 582 mbsf, and the depth of Hole U1451B ranged from 542 to
1181 mbsf, which covers the age from recent to late Paleocene (see
the Expedition 354 summary, Site U1450, and Site U1451 chap-
ters, [France-Lanord et al., 2016a, 2016b, 2016¢, respectively]).

Methods
Sample preparation and analysis

A total of 311 samples were collected from the two sites. Of
these, 96 were taken from Hole U1450A, 24 from Hole U1450B, 100
from Hole U1451A, and 91 from Hole U1451B. Most of these sedi-
ment specimens were collected from the base (77 samples), middle
(89 samples), and top (53 samples) horizons of the sandy and muddy
(75 samples) parts of the well-preserved turbidites. Seventeen sedi-
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ment specimens were also taken from hemipelagic beds. Samples
from apparently massive beds containing loose sands that were
placed vertically on the core receiving platform to allow the sand to
settle to the bottom were not collected for this study.

Sediment samples of approximately 0.1 g dry weight were placed
in glass vials and mixed with 10% hydrogen peroxide (H,0,). These
solutions were held for more than 24 h to decompose the organic
matter contained in the samples. To ensure complete disaggregation
of the sediments, an ultrasonic probe was used for approximately 30
s before analysis of the sample in the laser-analyzer. The grain size
analysis was performed by the laser diffraction method using a
SALD 3000s (Shimadzu Corp.; range of measureable size: 0.3 pum-3
mm). A 0.2% sodium hexametaphosphate [(NaPO;),] solution was
used as a dispersant during the laser analysis. At least five measure-
ments were taken for each sample aliquot to confirm reproducibil-
ity, and all results were then averaged to obtain the final value.

Statistical parameters

Grain size parameters of mean (M,), sorting (standard deviation;
0), skewness (SK), and kurtosis (Kg) as well as sand, silt, and clay
weight percentages were calculated for all samples using the phi-
scale, according to the methods of Folk and Ward (1957). The fol-
lowing mathematical calculations (Folk and Ward, 1957) were ap-
plied in this study:

M, = (P16 + bso + Psa)/3,
0 = [(Pgg — P16)/4] + [(Dos — P5)/6.6],

SK = [((16 + Pss = 250)/2(Pss — P16)] +
[(ds + bos — 2¢50)/2(dos — Ps)], and

KG = (¢95 - ¢5)/[2-44 (¢75 - ¢25)]-

Graphical mean, standard deviation, skewness, and kurtosis
were plotted against depth to examine the variation of these param-
eters downhole. Relative proportions of sand, silt, and clay were
plotted on the ternary diagram of Shepard (1954) to evaluate the
textural characteristics of the sediments. Frequency distribution
curves were drawn from the percentages in each grain size to obtain
the grain size distribution patterns. Frequency curves of the differ-
ing horizons in individual turbidite beds were compared to under-
stand the variations in grain size distribution within them.

Results

Graphical grain size parameters

Holes U1450A and U1450B

The mean (M,) grain size values in these holes range from 2.53
to 8.28 ¢, with an overall average value of 5.36 ¢ (Figure F1A; Tables
T1, T2; expanded versions of these tables are available in GRAIN-
SIZE in Supplementary material). The mean values indicate that
silt-sized particles are the dominant textural class. Most of the mud
samples are fine- to medium-grained silts with only a few being
coarse-grained silts. In the lower sandy part of the turbidites, the
bed base samples range from medium-grained silts to very fine
grained sands, whereas the sandy bed middle samples are slightly
coarser, ranging from medium-grained silts to fine grained sands.
The bed top samples are fine-grained silts to very fine grained
sands. The overall upward change in mean grain size values in the
sandy parts of the turbidites indicates a slight coarsening-upward
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trend, which includes some small-scale coarsening-upward trends
(e.g., 180 to 50 m) (Figure F1A). Standard deviation (o) values range
from 0.95 to 2.27 ¢, with an average of 1.58 ¢. Most of the samples
are poorly sorted, with only a few samples being moderately sorted
or very poorly sorted (Figure F1B). Skewness (SK) values range
from —0.06 to 0.49, with an average of 0.15. Most of the samples fall
in the symmetrical and positively skewed category, but seven sam-
ples fall in the very positively skewed category (Figure F1C). Kurto-
sis (K) values range from 0.76 to 2.05, with an average of 1.09. Most
samples have mesokurtic and leptokurtic distributions, although
five samples show very leptokurtic distributions (Figure F1D). The
o, SK, and K values show no significant or systematic variation
with depth.

Holes U1451A and U1451B

Mean grain size values in Site U1451 samples range from 1.69 to
8.02 ¢ with an overall average value of 5.63 ¢ (Figure F2A; Tables
T3, T4; expanded versions of these tables are available in Supple-
mentary material). The mean (M,) values show that silt-size parti-
cles are again the major textural class with only a few samples being
dominated by sand-size particles. Nearly all of the mud samples are
fine- to medium-grained silts, with only three samples classified as
coarse-grained silts. In the lower sandy parts, the bed base samples
are medium-grained silts to very fine grained sands, whereas the
bed middle samples are fine-grained silts to fine-grained sands. The
top samples of the sandy beds are fine-grained silts to fine-grained
sands, except for a single medium-grained sand near the top of Hole
U1451A. The upward change in mean grain size values show small-
scale fining (e.g., 250 to 125 m) (Figure F2A) as well as coarsening
(e.g., 450 to 300 m) (Figure F2A) upward trends, whereas the mean
grain size values of samples in the sandy parts of the turbidites show
a slight coarsening-upward trend. Standard deviation (o) values
show almost all samples are poorly sorted except for two that are
moderately sorted and one that is well sorted (Figure F2B). The ¢
values range from 0.38 to 2.29 ¢, with an average value of 1.58 ¢.
Skewness values range from -0.12 to + 0.45 with an average of 0.17.
Most of the samples are distributed in the symmetrical and posi-
tively skewed categories, although 13 samples are classified as very
positively skewed (Figure F2C). Kurtosis values range from 0.78 to
1.40 with an average of 1.08. Most samples show mesokurtic and
leptokurtic distributions, and five samples exhibit platykurtic distri-
butions (Figure F2D). As at Site U1450, the o, SK, and K values
show no significant variation with depth.

Textural classification of the sediments

The ternary sand-silt-clay plot of Shepard (1954) provides a tex-
tural classification of the sediments based on grain size. Sediment
samples from Sites U1450 and U1451 are plotted separately in Fig-
ure F3. Most of the samples from the base, middle, and top horizons
of the sandy parts of the turbidites cluster near the edge between
the sand and silt apexes, and the samples from upper muddy hori-
zons cluster near the edge between silt and clay. The figures show
that the sediments in both holes are mostly sandy silts, silty sands,
and clayey silts with subordinate silts and sands.

Frequency curves

Frequency curves of the differing horizons of individual turbid-
ites were compared to examine the variation in grain size distribu-
tion within these beds. Nineteen turbidite beds from Site U1450
and 40 turbidite beds from Site U1451 were examined in this way.
Frequency distribution curves show that three types of beds are
present: normally graded, inversely graded, and homogeneous
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Figure F1. Depth variation of textural components in Site U1450 sediments. (A) Mean grain size, (B) standard deviation (sorting), (C) skewness, and (D) kurtosis.
Ages after France-Lanord et al. (2016b; see the Site U1450 chapter). Calculation methods after Folk and Ward (1957). f. = fine, v.f. = very fine, c. = coarse, v.c. =
very coarse, m. = medium.
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Table T1. Grain size analysis data, Hole U1450A. M, = mean, o = sorting (standard deviation), SK = skewness, K; = kurtosis. Bed position: F = fine (upper muddy
part of turbidite); T = top, M = middle, B = base (lower sandy part of turbidite). Tr = turbidite, He = hemipelagic mud. Color blocks = individual turbidite
sequences and the differing horizons in them. An expanded version of this table is available in GRAINSIZE in Supplementary material. (Continued on next
page.) Download table in CSV format.

I0ODP Proceedings

Serial Core, section, Sand Silt Clay Bed Tr/
number interval (m) (Wt%)  (Wt%)  (wt%) M, o SK Ks  position He
354-U1450A-
1 1H-5, 6.64-6.69 144 6989 2866 726 168 012 100 F Tr
2 4F-1,20.22-20.23 1.64 7174 2662 7.1 1.69 0.09 099 F Tr
3 4F-1,20.31-20.32 37.64 59.84 253 458 135 005 112 T Tr
4 4F-1,20.50-20.51 8399 1483 1.04 285 1.22 026 089 M Tr
5 4F-1,21.15-21.16 55.86 37.61 6.53 4.35 1.93 036 1.17 B Tr
6 7F-1,34.77-34.82 92.77 6.90 033 253 1.02 017 099 M Tr
7 8F-1,39.12-39.13 2.83 7439 2277 6.86 1.71 015 099 F Tr
8 8F-1,39.18-39.19 73.72 2469 136 3.30 1.50 017 105 T Tr
9 8F-1,39.50-39.51 67.95 29.85 165 339 164 008 097 M Tr
10 8F-1,39.84-39.85 52.73 4236 491 4.06 1.74 0.11 134 B Tr
1M 11F-1, 54.53-54.54 4137 50.96 767 4.65 1.89 036 170 B Tr
12 12F-1, 58.69-58.70 53.65 4243 3.92 4.04 1.59 007 124 M Tr
13 14F-1, 67.42-67.43 5796 36.78 526 3.84 1.94 014 121 T Tr
14 14F-1,67.73-67.74 7437 2332 138 312 159 014 098 B Tr
15 17F-1, 82.66-82.72 5.67 66.42 2791 7.03 1.92 0.06 096 F Tr
16 18F-1, 86.32-86.33 70.35 2830 112 343 148 015 098 T Tr
17 18F-1, 86.36-86.37 66.49 31.18 1.91 3.55 1.63 0.14 103 M Tr
18 18F-1, 86.60-86.61 7462 2292 153 304 169 023 099 M Tr
19 18F-1, 86.80-86.81 41.60 54.95 345 452 1.43 0.18 124 B Tr
20 22H-1,104.93-104.97 26.10 66.15 7.75 5.21 1.74 015 117 T Tr
21 22H-1,105.46-105.47 65.65 32.78 1.58 3.62 1.39 003 103 B Tr
22 27F-2,130.27-130.28 17.18 7293 990 563 167 028 108 F Tr
23 28F-1,133.52-133.53 4746 50.69 1.85 434 1.24 0.16 1.16 B Tr
24 28F-1,133.74-133.79 23.86 65.38 1077 550 186 026 105 F Tr
25 30F-1, 143.07-143.08 340 73.06 2355 6.87 1.76 0.08 097 F Tr
26 30F-1, 143.43-143.44 69.40 30.37 004 365 116 -003 110 M Tr
27 30F-1,43.72-143.73 57.18 37.87 495 394 1.79 0.18 1.19 B Tr
28 32F-1,152.10-152.15 035 61.51 3814 772 158 004 103 T Tr
29 32F-2,154.17-154.18 36.89 54.45 8.66 4.83 1.96 032 153 B Tr
30 34F-1,162.47-162.48 434 77.88 17.77 650 2.01 049 157 B Tr
31 36F-1,171.67-171.68 13.68 75.46 10.86 5.48 1.82 042 205 B Tr
32 38F-1, 180.83-180.84 38.17 5263 920 484 215 035 164 B Tr
33 38F-2, 182.93-182.98 0.26 60.81 3894 784 1.47 0.11 1.01 F Tr
34 42F-2,201.19-201.20 18.85 55.99 2517 641 221 0.04 076 F Tr
35 42F-2,201.37-201.38 64.15 3443 1.01 3.65 1.42 003 099 T Tr
36 42F-2,201.48-201.53 75.93 22.88 119 317 150 029 102 M Tr
37 42-2,201.60-201.61 40.68 54.92 440 4.63 1.63 0.18 1.09 B Tr
38 46F1,219.42-219.47 58.92 39.10 199 397 150 020 097 He He
39 46F-1,219.63-219.64 3533 60.69 3.98 473 1.45 0.18 1.13 He He
40 50F-2,239.31-239.37 3079 64.17 505 494 148 025 122 M Tr
41 52F-3,249.30-249.31 46.88 52.94 017 4.24 112 -006 136 B Tr
42 54F-2,258.03-258.04 21.20 75.99 281 475 098 004 158 B Tr
43 56F-1, 266.87-266.88 2497 71.03 3.99 475 1.03 025 141 B Tr
44 58F-1,275.61-275.62 2832 67.87 381 466 096 026 140 B Tr
45 58F-2,276.43-276.49 1.25 71.14 2760 7.7 1.69 0.15 096 F Tr
46 60F-1, 285.28-285.29 50.13  49.67 020 419 1.08 -004 142 B Tr
47 62F-1,294.42-294.43 3.04 7534 2162 6.79 1.70 0.13 099 F Tr
48 62F-1,294.66-294.67 133 7262 2605 712 164 014 100 M Tr
49 62F-1,294.72-294.73 20.06 7554 440 5.14 1.34 0.11 134 B Tr
50 62F-2,296.27-296.32 205 7004 2791 733 176 012 096 T Tr
51 64F-1,303.93-303.94 8.72 70.89 20.38 6.58 1.88 0.11 1.02 F Tr
52 64F-1,303.99-304.00 442 89.72 586 589 115 021 128 T Tr
53 64F-1,304.12-304.13 29.52 69.72 0.76 4.63 1.04 -002 121 M Tr
54 64F-1,304.22-304.23 48.47 50.06 148 427 109 009 121 B Tr
55 66F-1,314.25-314.26 83.79 1563 0.58 3.00 1.17 013 097 M Tr
56 68F-1,323.61-323.66 117 6764 3119 742 172 012 101 F Tr
57 72F-1,342.35-342.36 69.15 29.14 1.71  3.47 1.43 0.11 1.03 M Tr
58 74F-2,353.38-353.40 568 76.04 1828 651 177 024 1.09 B Tr
59 74F-2,353.40-353.42 5.03 67.98 2699 7.01 1.87 0.08 098 F Tr
60 82F-3,392.88-392.93 0.19 57.10 4271 7.84 161 -0.04 1.03 He He
61 84F-1,399.19-399.20 16.24 80.89 287 5.12 1.08 0.21 125 B Tr
62 84F-1,399.21-399.27 229 6879 2892 7.9 173 007 099 F Tr
63 86F-1,408.72-408.73 8594 13.60 046 2.80 1.18 0.18 090 M Tr
64 88F-1,418.50-418.51 66.05 32.74 121 358 143 004 102 M Tr
65 90F-1,428.12-428.13 55.67 43.88 044 4.03 1.12 004 102 M Tr
4
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Table T1 (continued).

Data report: grain size analysis of Bengal Fan sediments

Serial Core, section, Sand Silt Clay Bed Tr/
number interval (m) (Wt%)  (Wt%)  (wt%) M, o SK Ks  position He
66 92F-2,438.21-438.22 041 60.03 3956 7.72 1.60 0.02 096 He He
67 94F-1, 446.28-446.29 1.76  69.01 2922 720 166 -0.00 097 He He
68 94F-1,446.39-446.40 11.04 82.12 6.84 5.68 1.39 021 115 F Tr
69 94F-1, 446.49-446.50 33.84 65.25 091 448 103 002 126 B Tr
70 94F-1,446.70-446.75 1.28 7227 2645 7.2 1.67 012 099 F Tr
71 96F-1, 456.07-456.08 3242 6521 237 462 1.08 014 121 B Tr
72 98F-3, 469.45-469.46 4726 52.16 0.58 4.22 1.14 002 101 M Tr
73 100F-1,475.21-475.22 57.06 42.85 009 407 095 007 111 M Tr
74 104F-2, 495.65-495.70 13.31 76.70 9.98 5383 1.68 015 120 F Tr
75 110F-1,522.99-523.04 75.53  23.20 125 330 129 015 100 M Tr
76 110F-3, 524.49-524.50 65.29 3214 257 3.67 1.52 014 109 M Tr
77 119F-1,561.03-561.09 0.55 61.51 3794 771 1.53 0.02 106 F Tr
78 120X-2, 562.42-562.43 248 67.76 29.76 7.22 1.73 0.03 099 F Tr
79 120X-2, 562.52-562.53 23.71 6033 1596 588 215 0.0 089 T Tr
80 120X-2, 562.87-562.88 47.18 44.50 7.07 453 223 019 088 M Tr
81 120X-2, 563.25-563.26 36.05 54.64 930 510 193 029 098 B Tr
82 121X-CC,570.42-57043 2575 5434 1991 6.05 227 011 081 B Tr
83 122X-1,580.10-580.11 26.61 5735 16.04 582 217 0.13 084 F Tr
84 122X-1,580.18-580.19 4476 48.51 673 474 190 029 093 T Tr
85 122X-1, 580.37-580.38 2411 62.14 13.75 5.77 2.05 0.18 095 B Tr
86 123X-1,589.87-589.88 3471 59.67 563 483 157 028 128 B Tr
87 124F-2,600.93-600.94 65.25 32.15 2,60 3.50 1.65 0.14 096 M Tr
88 126F-1, 608.55-608.56 2061 5828 21.11 622 224 -0.02 085 F Tr
89 126F-1, 608.63-608.64 62.91 33.58 2.84 3.60 1.89 016 099 T Tr
90 126F-1, 608.85-608.86 75.93  23.00 050 317 143 021 099 M Tr
91 126F-1,609.10-609.11 48.32 46.39 529 442 1.69 026 1.18 B Tr
92 126F-1, 609.16-609.20 33.14 60.62 624 493 162 026 116 T Tr
93 132X-1,638.34-638.38 195 7437 2368 6.86 1.76 0.16 093 He He
94 136X-2,678.39-678.43 234 7511 2255 684 1.71 016 096 F Tr
95 136X-2,678.47-678.48 232 7357 2411  6.99 1.69 0.15 103 F Tr
96 137X-1,687.24-687.25 1445 80.74 481 540 132 072 134 B Tr

Table T2. Grain size analysis data, Hole U1450B. M, = mean, o = sorting (standard deviation), SK = skewness, K; = kurtosis. Bed position: T = top, M = middle, B=
base (lower sandy part of turbidite). Tr = turbidite, He = hemipelagic mud. Color blocks = individual turbidite sequences and the differing horizons within

them. An expanded version of this table is available in GRAINSIZE in Supplementary material. Download table in CSV format.
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Serial Core, section, Sand Silt Clay Bed Tr/
number interval (m) (Wt%)  (Wt%)  (wt%) M, o SK Ks  position He
354-U14508-

1 7R-2,658.51-658.52  36.26  60.23 351 467 139 016 118 T Tr
2 7R-2,658.65-658.66 722 7513 1765 650 175 0.13 1.03 F Tr
3 7R-2,658.84-658.85 66.84  29.96 267 350 18 030 097 B Tr
4 9R-1,676.29-676.33 0.54 6990 2956 7.31 1.59 0.10 0.99 M Tr
5 11R-2,696.92-696.94 1.10 72.83 26,07 712 158 001 099 M Tr
6 11R-5,700.33-700.38 1.74 7389 2437 7.01 1.66 0.15 1.00 M Tr
7 12R-1,705.15-705.16 ~ 1.87 7471 2342 699 163 013 102 T Tr
8 12R-1,705.27-705.28 7.23 82.89 988 6.04 146 019 1.12 B Tr
9 15R-1,734.44-73445 475 7574 1951 675 167 010 111 F Tr
10 15R-1,734.57-73458 15.76 7091 1333 588 185 026 1.02 T Tr
1 15R-1,734.71-73472 2317 66.93 990 547 178 027 1.08 M Tr
12 15R-1,734.79-734.80 30.71 62.23 7.07 507 166 031 1.16 B Tr
14 17R-2,754.93-75494  0.93 7533 2374 711 152 012 1.06 F Tr
15 17R-2,755.01-755.02 9.28 7431 16.41 639 177 010 1.04 M Tr
16 17R-2,755.10-755.12 2348 63.06 1346 572 203 025 099 M Tr
17 18R-1,763.50-763.51 0.65 70.18 29.17 728 1.60 0.07 0.9 F Tr
18 18R-1,763.86-763.87 39.57 53.20 723 486 180 030 107 M Tr
19 18R-1,764.08-764.09 11.19 7218 1663 628 185 0.15 1.00 B Tr

20 19R-3,775.18-77520 0.13  56.04 43.83 794 142 001 105 He He
21 21R-1,792.60-792.61 0.78 7761 21.61 7.01 1.50 0.13 1.07 F Tr
22 21R-1,792.69-792.70 2147 6459 1394 586 195 015 088 T Tr
23 21R-1,792.90-79291 56.97 37.95 463 406 194 026 098 B Tr
24 21R-2,794.09-79411 0.01 47.78 5221 828 129 006 098 F Tr
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S. K. Adhikari et al. Data report: grain size analysis of Bengal Fan sediments

Figure F2. Depth variation of textural components in Site U1451 sediments. (A) Mean grain size, (B) standard deviation (sorting), (C) skewness, and (D) kurtosis.
Ages after France-Lanord et al. (2016¢; see the Site U1451 chapter). f. = fine, v.f. = very fine, c. = coarse, v.c. = very coarse, m. = medium.
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Table T3. Grain size analysis data, Hole U1451A. M, = mean, o = sorting (standard deviation), SK = skewness, K; = kurtosis. Bed position: F = fine (upper muddy
part of turbidite), T = top, M = middle, B = base, respectively (lower sandy part of turbidite). Tr = turbidite, He = hemipelagic mud. Color blocks = individual tur-
bidite sequences and the differing horizons in them. An expanded version of this table is available in GRAINSIZE in Supplementary material. (Continued on
next page.) Download table in CSV format.

Serial Core, section, Sand Silt Clay Bed Tr/
number interval (m) (Wt%)  (wt%) (wt%) M, o SK K;  position He
354-U1451A-
1 2H-6, 14.53-14.58 529 70.12 2458 691 184 010 1.03 F Tr
2 3H-1,16.13-16.14 42,69 5422 3.08 444 142 017 115 T Tr
3 3H-1, 16.40-16.41 5031 47.39 230 421 141 013 115 M Tr
4 3H-1, 16.48-16.49 5554 37.08 327 390 178 018 1.05 B Tr
5 3H-1,16.58-16.59 4659 5147 194 432 120 014 113 T Tr
6 3H-1,16.93-16.94 5394 4299 3.07 404 160 010 112 M Tr
7 4H-2, 25.74-25.75 0.05 65.68 3427 7.57 151 0.08 1.01 F Tr
8 4H-2, 25.79-25.80 22.15 7336 449 515 139 008 119 T Tr
9 4H-2, 26.67-26.68 7113 27.98 090 343 135 002 098 M Tr
10 4H-3,27.56-27.57 64.48 33.01 230 367 169 022 098 M Tr
1 5H-3,32.67-32.72 270 61.68 3563 749 181 -0.03 1.06 F Tr
12 7H-1,39.76-39.77 98.86 1.14 000 169 038 027 133 T Tr
13 7H-1,40.26-40.27 40.92 5557 351 458 144 022 120 B Tr
14 8H-1,46.70-46.76 186 6665 3149 732 175 004 100 F Tr
15 8H-1, 46.79-46.80 594 6454 2953 7.06 189 -006 096 F Tr
16 8H-1, 46.85-46.86 4715 4734 537 450 1.83 022 107 M Tr
17 10F-2,57.61-57.62 39.65 56.52 3.82 461 1.50 017 114 B Tr
18 11F-3, 63.85-63.90 73.03 2461 180 340 140 019 111 M Tr
19 11F-3,63.91-63.92 4460 5249 291 442 138 018 113 B Tr
20 12F-3,68.27-68.28 320 7118 2562 7.05 175 0.08 1.06 F Tr
21 12F-3,68.51-68.52 62.06 3793 0.00 3.84 1.15 -0.11 112 M Tr
22 12F-3,68.91-68.92 69.71 3023 0.06 359 1.19 -005 1.02 M Tr
23 12F-4,69.31-69.32 5292 44.07 3.01 422 139 025 1.09 B Tr
24 13F-2,71.26-71.27 56.78 43.20 0.01 399 115 007 08 B Tr
25 14F-2,76.92-76.93 047 6554 3399 757 158 010 101 T Tr
26 14F-2,77.02-77.03 36.61 60.09 331 459 136 018 126 M Tr
27 14F-3,77.87-77.88 48.11 48.55 334 439 151 022 112 B Tr
28 15F-2,81.31-81.35 093 6786 3121 753 140 003 116 He He
29 18F-1,94.14-94.19 096 71.11 2793 724 164 016 099 He He
30 22H-1,112.52-112.53 637 7612 1751 646 178 022 1.09 T Tr
31 22H-1,112.61-112.62 4439 5296 265 442 140 013 107 M Tr
32 22H-1,112.70-112.71 42.78 54.04 3.18 450 150 0.15 1.09 B Tr
33 23H-5,125.99-126.04 747 76.18 1635 6.19 177 034 096 He He
34 24H-2,132.71-132.72 853 7509 1638 627 178 024 1.02 T Tr
35 24H-2,132.79-132.84 15.21 75.03 9.76 556 157 041 115 M Tr
36 24H-2,132.84-132.85 19.66  75.69 465 509 130 028 136 B Tr
37 25H-3, 144.00-144.05 0.55 63.32 3613 7.70 147 004 112 He He
38 26H-3,152.35-152.39 032 7694 2273 713 140 013 1.06 He He
39 27H-2,161.02-161.03 10.37 69.15 2048 6.41 1.94 013 085 He He
40 27H-2,161.14-161.15 1373 7147 1480 607 182 018 089 T Tr
41 27H-2,161.24-161.25 3752 60.78 1.70 452 116 015 132 M Tr
42 27H-2,161.26-161.31 57.50 42.14 036 405 1.08 011 109 M Tr
43 27H-2,161.31-161.32 4299 5577 125 442 119 015 136 B Tr
44 29H-3,181.35-181.40 031 73.03 2666 734 138 005 109 He He
45 31F-1,198.53-198.54 1452 79.73 575 549 141 016 122 F Tr
46 31F-1, 198.65-198.66 3230 62.11 559 493 158 023 117 M Tr
47 31F-1,198.75-198.76 4478 50.98 424 442 1.75 0.11 1.09 B Tr
48 31F-2,199.30-199.35 4155 51.62 6.83 480 1.80 030 107 M Tr
49 33F-1,207.41-207.42 243 78.69 1888 6.68 163 020 1.02 F Tr
50 33F-1,207.74-207.75 59.84 37.39 277 389 166 018 105 M Tr
51 33F-1,208.09-208.10 36.29 59.88 384 470 148 018 1.18 B Tr
52 33F-4,210.91-210.96 76.07 2393 0.00 344 088 045 080 M Tr
53 35F-1,216.77-216.82 032 7186 2782 742 134 0.09 1.11 He He
54 37F-1,226.30-226.35 46.57  49.53 390 445 146 026 119 M Tr
55 39F-1,236.21-236.26 7757 18.83 3.07 3.11 1.51 030 113 M Tr
56 43F-1,255.45-255.49 10.04 7432 1564 630 179 0.15 1.05 He He
57 43F-2,256.65-256.66 229 7137 2634 7.07 169 007 098 F Tr
58 43F-2,256.74-256.75 2427 6522 1051 551 185 023 098 B Tr
59 45F-1,264.90-264.92 1.81 70.36 2783 7.31 153 0.06 1.10 F Tr
60 45F-1,264.95-264.97 1331 77.27 942 572 158 024 119 B Tr
61 47F-1,274.60-274.65 5.38 76.05 1857 654 177 024 109 B Tr
62 49F-2,285.27-285.31 88.69 11.04 024 253 119 027 098 M Tr
63 51F-1,292.85-292.89 096 78.42 2062 7.03 142 012 1.1 M Tr
64 51F-2,295.13-295.14 19.88  75.06 506 532 145 008 117 T Tr
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Table T3 (continued).

Data report: grain size analysis of Bengal Fan sediments

Serial Core, section, Sand Silt Clay Bed Tr/
number interval (m) (Wt%)  (wt%) (wt%) M, o SK K;  position He
65 51F-2,295.28-295.29 63.91 35.56 053 380 126 0.07 113 M Tr
66 51F-2,295.44-295.45 66.97 3190 113 374 122 002 124 B Tr
67 52F-2,299.45-299.50 0.23 7433 2544 736 130 015 114 He He
68 56F-1,316.66-316.67 2166 71.92 642 528 150 026 116 F Tr
69 56F-1,316.78-316.79 2193 70.98 709 536 158 022 110 M Tr
70 56F-1,316.89-316.90 2040 73.61 599 531 148 022 116 B Tr
71 60F-1,335.49-335.50 46.18 51.13 269 438 148 015 119 T Tr
72 60F-1,335.60-335.61 52.85 45.62 153 416 136 009 121 M Tr
73 60F-1,335.78-335.79 43.02 53.10 388 455 160 018 1.16 B Tr
74 62F-1,345.59-345.63 421 7513 2066 694 1.57 0.09 1.14 He He
75 66F-1,363.73-363.74 097 59.35 3968 7.78 158 -000 1.09 F Tr
76 66F-1,363.83-363.84 62.45 3519 212 370 166 019 092 T Tr
77 66F-1,364.00-364.01 39.01 54.35 661 484 18 019 09 M Tr
78 66F-1,364.16-364.17 38,69 52.82 848 498 198 023 095 B Tr
79 70F-3,386.01-386.03 0.61 73.00 2639 725 149 009 1.06 F Tr
80 70F-3, 386.04-386.06 2258 67.05 1037 560 186 013 1.01 T Tr
81 74F-2,403.56-403.61 13.81 78.67 7.52 561 148 018 125 M Tr
82 76F-1,411.82-411.83 11.80 7312 1508 6.06 1.86 025 097 F Tr
83 76F-1,411.90-411.91 1640 82.01 159 505 098 0.12 132 T Tr
84 76F-1,412.04-412.05 2935  66.51 414 489 144 016 128 B Tr
85 82F-1,439.78-439.82 1.25 68.31 3044 745 150 004 113 He He
86 84F-1,449.39-449.40 8.85 8275 840 590 143 015 114 F Tr
87 84F-1,449.49-449.50 39.52 59.26 122 449 115 015 119 M Tr
88 84F-1,449.58-449.59 2947 6845 209 477 119 013 120 B Tr
89 86F-1,459.35-459.37 1.19 7530 2351 7.11 151 0.08 1.10 F Tr
90 86F-1,459.37-459.39 417 8383 1199 640 146 020 137 T Tr
91 94F-1,497.46-497.51 52.68 40.01 728 443 200 036 103 M Tr
92 100F-1, 525.43-525.44 133 6674 3193 747 150 000 110 F Tr
93 100F-1,525.67-525.68 26.33  66.80 6.87 517 167 018 119 T Tr
94 100F-1,525.86-525.87  28.14  69.20 265 466 1.11 008 140 B Tr
95 100F-1, 526.10-526.15 1.07 77.8 2175 7.04 147 0.11 1.08 F Tr
96 106F-1,554.55-554.60 57.19  39.27 354 395 168 014 110 M Tr
97 111X-1,574.00-574.01 1.08 65.77 3315 737 175 004 097 F Tr
98 111X-1,574.26-574.27 1347 7546 11.08 592 167 013 1.08 M Tr
99 111X-1,574.42-57443  78.76  19.30 099 303 144 020 1.09 B Tr
100 111X-3,577.39-577.44 3235 60.80 6.85 493 174 018 116 T Tr

Table T4. Grain size analysis data, Hole U1451B. M, = mean, o = sorting (standard deviation), SK = skewness, K = kurtosis. Bed position: F = fine (upper muddy
part of turbidite), T = top, M = middle, B = base, respectively (lower sandy part of turbidite). Tr = turbidite, He = hemipelagic mud. Color blocks = individual tur-
bidite sequences and the differing horizons within them. An expanded version of this table is available in GRAINSIZE in Supplementary material. (Continued
on next page.) Download table in CSV format.

I0ODP Proceedings

Serial Core, section, Sand Silt Clay Bed Tr/
number interval (m) (Wt%) (wt%) (wt%) M, o SK Ks  position He
354-U1451B-
1 3X-1,551.97-552.00 4557 46.78 764 466 202 026 105 B Tr
2 3X-1,552.00-552.03 0.27 66.89 3284 742 159 001 100 T Tr
3 3X-1,552.01-552.02 0.61 6695 3244 745 159 005 1.01 T Tr
4 3X-1,552.07-552.08 19.70 6827 1203 572 182 027 09% M Tr
5 3X-1,552.13-552.15 1622 7092 1286 586 180 025 09% T Tr
6 6X-1,581.87-581.92 0.01 7398 2601 739 128 0.16 114 M Tr
7 7X-CC, 591.21-591.27 2148 67.04 1148 564 179 033 098 M Tr
8 11X-1,619.90-619.95 010 6729 3262 748 161 012 097 T Tr
9 12X-1,629.30-629.35 0.07 6420 3573 767 145 008 103 F Tr
10 16R-1, 655.66-655.67 026 69.96 2979 736 153 013 097 F Tr
11 16R-1,655.78-655.79 31.13 5786 11.01 537 196 0.31 098 T Tr
12 16R-2, 657.48-657.53 31.08 5795 1098 535 197 031 102 M Tr
13 19R-1, 685.66-685.70 3123 5649 1228 542 204 032 09% M Tr
14 21R-1,704.73-704.74 071 6722 3206 749 150 005 107 F Tr
15 21R-1,704.85-704.86 751 6799 2450 677 191 002 092 M Tr
16 21R-1,705.08-705.09 4177 52.69 554 471 169 025 107 B Tr
17 21R-2,707.20-707.30 126 63.21 3554 757 160 000 1.04 F Tr
18 23R-1,725.10-725.15 4423 49.86 591 464 175 027 1.1 B Tr
19 23R-1,725.17-725.22 402 6536 3062 720 183 003 097 F Tr
20 27R-1,763.70-763.71 2746 59.07 1347 563 210 014 088 T Tr
21 27R-1,763.90-763.91 5321 39.72 706 429 215 029 09 M Tr
22 27R-1,764.10-764.11 3772 5222 1006 510 202 028 095 B Tr
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Table T4 (continued).

I0ODP Proceedings

Data report: grain size analysis of Bengal Fan sediments

Serial Core, section, Sand Silt Clay Bed Tr/
number interval (m) (Wt%) (wt%) (wt%) M, o SK Ks  position He
23 27R-2,764.91-764.95 1295 6056 2649 660 215 010 078 F Tr
24 29R-1,782.99-783.00 030 6785 3185 760 128 009 111 F Tr
25 29R-1,783.08-783.09 6486 3147 367 365 188 024 107 T Tr
26 29R-1,783.30-783.31 56.02 38.83 515 414 183 027 111 M Tr
27 29R-1,783.49-783.50 61.25 34.66 409 387 184 026 1.08 B Tr
28 31R-1,802.67-802.69 023 6824 3153 743 156 011 099 F Tr
29 31R-2,803.32-803.34 4726 48.40 434 447 157 027 1.08 M Tr
30 33R-1,821.43-821.48 0.85 7143 2772 719 164 013 097 F Tr
31 33R-2,822.66-822.71 2202 64.16 13.83 571 193 033 092 M Tr
32 34R-1,831.17-831.18 175 7695 2130 677 164 014 091 F Tr
33 34R-1,831.23-831.24 1642 6786 1573 6.08 193 0.14 092 T Tr
34 34R-1,831.30-831.31 2113 6595 1292 579 189 019 090 M Tr
35 34R-1,831.38-831.39 2484 62.62 1255 564 198 019 094 B Tr
36 36R-CC, 851.88-851.91 0.64 6503 3434 755 149 001 105 F Tr
37 37R-3, 863.02-863.03 0.19 7262 2719 744 124 0.0 1.09 F Tr
38 37R-3,863.15-863.17 4470 49.14 6.17 472 187 027 091 T Tr
39 37R-3, 863.26-863.27 56.22 36.19 759 427 229 034 092 B Tr
40 42R-1,908.96-908.97 0.62 6556 3382 7.64 134 -000 1.18 F Tr
41 42R-1,909.04-909.05 10.98 79.24 978 587 154 020 113 T Tr
42 42R-1,909.09-909.10 9.13 85.02 585 568 127 016 126 M Tr
43 42R-1,909.18-909.19 4243 51.74 583 474 186 020 089 B Tr
44 45R-2,938.90-938.91 0.14 55.72 4414 8.01 124 006 107 F Tr
45 45R-2,938.98-938.99 21.60 6745 1095 565 182 020 097 T Tr
46 45R-2,939.17-939.18 2415 69.95 5.90 5.21 149 023 113 M Tr
47 45R-2,939.27-939.28 31.24 64.15 460 493 148 021 114 B Tr
48 45R-2,939.30-939.31 0.26 6184 3789 7.75 141 0.05 1.05 F Tr
49 45R-2,939.41-939.42 871 7343 1785 642 181 011 094 M Tr
50 45R-2,939.61-939.62 1450 70.14 1536 6.07 186 020 091 B Tr
51 50R-1,977.94-977.95 078 7194 2728 726 151 007 103 F Tr
52 50R-1,977.99-978.00 3.62 87.08 930 623 130 017 114 T Tr
53 50R-1,978.09-978.10 438 86.32 930 618 133 016 115 M Tr
54 50R-1,978.26-978.27 10.14 81.98 788 583 143 014 1.18 B Tr
55 51R-1,987.65-987.66 086 7167 2747 723 157 009 102 F Tr
56 51R-1,987.68-987.69 19.27 76.49 423 519 127 024 117 T Tr
57 51R-1,987.81-987.82 29.02 66.06 492 501 146 024 112 B Tr
58 51R-2,988.57-988.58 041 6640 33.19 7.51 150 004 103 F Tr
59 51R-2, 988.65-988.66 17.94 7382 824 552 156 027 110 T Tr
60 51R-2,988.78-988.79 35,68 57.22 710 500 174 028 107 M Tr
61 51R-2,989.10-989.11 60.15 35.98 387 397 178 027 109 B Tr
62 54R-1,1016.40-1016.41 20.84 72.67 6.49 531 148 026 114 T Tr
63 54R-1,1016.69-1016.70 18.99 70.62 1039 564 171 027 099 M Tr
64 54R-1,1016.96-1016.97 19.50 71.24 9.25 5.61 1.67 020 1.01 B Tr
65 54R-2,1017.01-1017.03  0.05 61.79 3816 7.70 146 001 102 F Tr
66 54R-2,1017.17-1017.18 1431 77.39 830 566 153 023 1.08 T Tr
67 54R-2,1017.28-1017.29 1730 75.90 681 547 148 022 110 M Tr
68 54R-2,1017.42-1017.43 16.50 77.69 581 543 140 023 110 B Tr
69 55R-1,1025.64-1025.65  4.65 5948 3587 754 166 -0.12 122 F Tr
70 55R-1,1025.71-1025.72 542 8198 1260 633 150 014 110 T Tr
71 55R-1,1025.87-1025.88  49.88 43.88 624 452 183 035 1.00 M Tr
72 55R-1,1026.05-1026.06 44.17 49.67 6.16 472 179 029 1.00 B Tr
73 57R-2,1040.97-1040.99  0.17 5432 4551 802 135 -002 117 F Tr
74 57R-2,1041.12-1041.13  25.10 66.40 851 534 167 031 1.08 M Tr
75 57R-2,1041.29-1041.30 25.77 65.56 866 533 170 031 1.07 M Tr
76 57R-2,1041.53-1041.54 32.19 60.43 738 509 170 029 108 B Tr
77 58R-1,1045.28-1045.29 192 7637 2171 708 142 002 110 F Tr
78 58R-1,1045.31-1045.32 17.27 73.39 933 572 168 012 106 T Tr
79 58R-1,1045.45-1045.46 46.23 49.46 431 439 161 017 122 M Tr
80 58R-1,1045.46-1045.47 39.38 55.38 524 466 155 026 130 M Tr
81 59R-2,1056.52-1056.53 046 63.95 3559 758 152 -001 104 F Tr
82 59R-2,1056.55-1056.56 42.56 51.26 6.18 469 176 024 1.08 T Tr
83 59R-2,1056.80-1056.81 56.44 39.37 419 408 175 026 1.02 M Tr
84 59R-2,1057.10-1057.11  42.52 50.80 6.68 473 175 031 119 B Tr
85 60R-2, 1066.31-1066.32 185 76.67 2148 679 166 0.18 095 F Tr
86 60R-3, 1067.49-1067.50 0.56 68.01 3143 746 147 004 1.05 F Tr
87 60R-3, 1067.62-1067.63  15.57 75.50 893 558 156 030 113 T Tr
88 60R-3,1067.77-1067.78 26.59 66.02 738 523 161 028 109 M Tr
89 60R-3,1067.93-1067.94 25.82 66.69 749 525 160 029 111 B Tr
90 62R-1,1084.71-1084.72 2990 60.68 942 528 181 030 103 T Tr
91 62R-1,1085.10-1085.11  23.75 67.39 887 540 168 030 107 M Tr
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(massive) beds (Figure F4). The frequency curves show that in-
versely graded beds are dominant at Site U1450, whereas thicker
massive beds dominate at Site U1451 among the analyzed beds.
Most of the inversely graded beds show a coarsening-upward trend

from their base to their middle horizons and then show normal

Figure F3.Ternary sand-silt-clay plots (after Shepard, 1954). A. Site U1450. B. Site U1451.
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grading toward the top horizons in the sandy parts. Overall from
the analyzed turbidite beds, 38% are normally graded (examples in
Figure F4A), 29% are inversely graded (Figure F4B), and 33% are
massive beds (Figure F4C).
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Figure F4. Frequency curve plots against grain size (¢) showing examples of differing bed types. A. Normally graded beds. B. Inversely graded beds. C. Massive
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Figure F4 (continued).
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