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ABSTRACT

The grain-size distribution of 223 unconsolidated sediment samples from four DSDP sites at the mouth of the Gulf
of California was determined using sieve and pipette techniques. Shepard’s (1954) and Inman’s (1952) classification
schemes were used for all samples. Most of the sediments are hemipelagic with minor turbidites of terrigenous origin.
Sediment texture ranges from silty sand to silty clay. On the basis of grain-size parameters, the sediments can be divided
into the following groups: (1) poorly to very poorly sorted coarse and medium sand; and (2) poorly to very poorly sorted

fine to very fine sand and clay.

INTRODUCTION

This chapter presents information on the grain sizes
of deep-sea sediments recovered at four sites in the
mouth of the Gulf of California during DSDP Leg 65
(Fig. 1). Grain size is one of the fundamental properties
of deep-sea sediments and sedimentary rocks (Griffiths,
1967; Blatt et al., 1972). According to Thayer et al.
(1974), little detailed work on grain-size distribution has
been done using statistical parameters.

The main objective of this chapter is to provide basic
data on grain size for different lithological units cored
at these sites. The information may be useful for relat-
ing size distribution to depositional environment, mech-
anism of sedimentation, and such physical properties of
sediments as porosity, bulk density, and shear strength.

METHODS

The distribution of sand, silt, and clay was determined on 10 cm?
sediment samples collected at the time the cores were split and described
on board the Glomar Challenger.

The sediment classification used (Fig. 2) is that of Shepard (1954),
with the sand, silt, and clay boundaries based on the Wentworth (1922)
scale,

Sand, silt, and clay fractions are composed of particles which
range in diameter from 2.0 mm to 62.5 um (— 1.0 to +4.0¢), 62.5 to
3.91 pum (+4.0 to +8.0¢), and less than 3.91 um (+ 8.0¢), respective-
ly. This classification is applied regardless of sediment type and origin
(Bode, 1974); therefore, the sediment names used in this study may
differ somewhat from those used elsewhere in this volume. Standard
sieve, settling tube, and pipette methods were used to determine grain-
size distribution. The sediment sample was dried and dispersed by
soaking for 24 hours in 200 ml of distilled water, If a sample failed to
disaggregate, it was treated with hydrogen peroxide and then with 50
ml of 10% sodium hexametaphosphate (calgon). If lumps of mud
were still present after soaking, they were then gently crushed by hand
(Folk, 1968; Thayer et al., 1974).

The sand fraction was removed by wet sieving, using a 62.5 um
sieve (No. 230 U.S. Standard Sieve) to separate it from the mud (silt
plus clay) fraction. The silt and clay fractions were then analyzed by
pipette techniques (Folk, 1968). Sampling depths and times were cal-
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culated using equations derived from Stokes’ settling velocity equa-
tion (Krumbein and Pettijohn, 1938). Pipette withdrawals were taken
at times corresponding to 1.0¢ unit intervals from 4.0 to 11.0¢. Pip-
ette analyses were terminated at 11.0¢ because particles smaller than
this diameter are strongly affected by Brownian movement of the
water in which they are suspended (Irani and Callis, 1963; Thayer et
al., 1974). The sand fraction was dried and analyzed at 1/8, 1/4, and
1/2¢ by the settling tube method (Emery, 1938). The cumulative per-
centages of sand and mud were then determined and cumulative
curves drawn on a probability scale. If the cumulative percentage at
11.0¢ was less than 95%, the unsampled fine population was interpol-
ated by extending the cumulative curve in a straight line from 11.0¢ to
14.0¢ at 100% (Folk, 1968; Thayer et al., 1974). This assumes that all
sediment is coarser than 14.0¢ and that the clay mode lies near 12.0¢.
Cumulative percentage values for 12.0 and 13.0¢ were read directly
from the interpolated curve.

Folk and Ward's (1957) and Inman’s (1952) statistics were then
calculated by computer from the grain-size data. Folk and Ward’s
(1957) statistics (graphic mean, inclusive graphic standard deviation,
skewness, kurtosis, and transformed kurtosis) are used in this chapter
since they are now most widely used by sedimentologists.

The measure for average sediment size is the graphic mean (M)
given by the formula:

M, = b16 + P34 + $50
3
The uniformity of grain size (sorting) of sediments is called *‘inclu-
sive graphic standard deviation’’ and is found by the formula;

G4 — P16, Pos — s
4 6.6

g =

Folk and Ward (1957) suggested the following classification for
sorting: ¢, under 0.35¢, very well sorted; ¢, = 0.35 to 0.50¢, well
sorted; o, = 0.5 to 1.00¢, Moderately sorted; o, = 1.00 to 2.00¢,
poorly sorted; o, = 2.00 to 4.00¢, very poorly sorted; and ¢, over
4.0¢, extremely poorly sorted.

Skewness is a measure of the degree of asymmetry of the grain-size
distribution. Folk and Ward (1957) proposed the measure ‘‘inclusive
graphic skewness,’" defined as follows:

_ b6+ ds — 2050 95 + So5 — 205

Sk
' 2dgs — 16) 2dgs — b5)

Symmetrical population curves have Sk; = 0; curves with tails in
the fine fraction have positive values to a limit of + 1.00; and curves
with tails in the coarse fraction have negative values with a limit of
—1.00. Folk (1968) suggested the following scale for skewness; Sk; =
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Figure 2. Triangular diagrams showing the Shepard (1954) classification scheme and the percentages of sand, silt, and clay in the sediments from

Sites 482, 483, 484, and 485.

+1.00 to +0.30, strongly fine-skewed; Sk; = +0.30 to +0.10, fine-
skewed; Sk; = +0.10 to —0.10, nearly symmetrical; Sk, = —0.30 to
—1.00, strongly coarse-skewed.

Kurtosis, or peakedness of the distribution, is computed by com-
paring the spread of the central part of the distribution to the spread
of the tails (Thayer et al., 1974). Graphic kurtosis is defined by Folk
and Ward (1957) as follows:

K.=_ %9595
L. A
2.44 (5 — ¢35)

Since the distribution of kurtosis values is strongly skewed in na-
tural sediments, Folk and Ward (1957) have suggested that the kur-
tosis distribution must be normalized using the formula:

K¢
1 + K¢

K¢ =

This value is called *‘transformed kurtosis.”” Folk and Ward fur-
ther suggest the following classification: K < 0.40, very platykurtic;
0.40 < K¢ < 0.47, platykurtic; 0.47 < K < 0.53, mesokurtic; 0.53 <
K¢ < 0.60, leptokurtic; 0.60 < K{; < 0.75, very leptokurtic, and K
> (.75, extremely leptokurtic. For normal probability distributions
K¢ is equal to 0.50.

RESULTS

Triangular diagrams showing sand-silt-clay percent-
ages are shown in Figure 2. Percentages of sand-silt-clay
and Shepard’s (1954) textural terms for individual sam-
ples are tabulated in Table 1. Table 2 lists Folk and
Ward’s (1957) statistical parameters for all samples.

Site 482

Site 482 is located in a sediment-filled valley about 12
km east of the axis of the East Pacific Rise and 15 km
south of the intersection of the East Pacific Rise and the
Tamayo Fracture Zone (Fig. 1). The sediment thickness
determined from reflection data is about 150 meters.
The sedimentary section at this site consists of hemi-
pelagic silty clay with occasienal fine-grained turbidites.
All of the sediments are of late Quaternary age.

Hole 482

The first hole drilled at Site 482 was only cored to a
depth of 4.0 meters below mudline. One sample was
analyzed. Sediment is a very poorly sorted, nearly-sym-
metrical, platykurtic silty clay with 45.6% silt and 48.4%
clay. The coarsest 5% of the distribution (¢s) averages
3.96¢ and the average grain size for the entire sample is
8.09¢ (Tables 1, 2).

Hole 482A

Hole 482A, drilled 70 meters east of Hole 482, was
continuously cored from mudline to 44.0 meters sub-
bottom. Ten samples were analyzed. Two lithological
types of sediments were recognized, ranging from fine-
grained hemipelagic sediments, generally silty clays and
clayey silts, to fine-grained turbidites. The most con-
spicuous textural feature of these sediments is that the
sand content in the turbidites ranges from 1.80 to 33.0%
and increases with depth. Silt and clay percentages aver-
aged 53.0% and 36.0%, respectively, and tend to de-
crease with depth.

The average values for the statistical parameters are
as follows: coarsest 5% of the distribution, 4.40¢ (47.36
um); average grain size, 7.50¢ (5.52 pm); sorting, 2.35¢
(very poorly sorted); skewness, 0.21 (fine-skewed); and
transformed kurtosis, 0.45 (platykurtic).

There are vertical variations in the statistical parame-
ters and in the sand-silt-clay percentages in this hole at
1.6, 7.7, 16.7, 36.3, and 39.2 meters (Fig. 3). These vari-
ations result from the occurrence of poorly sorted (¢, =
1.82¢), fine-skewed (Sk, = 0.12), clayey silts with mi-
nor silty clays at the top of the section and turbidites
near the base of the hole.

Hole 482B

Hole 482B was drilled 120 meters east of Hole 482. It
was washed to 44 meters and then cored to 137.0 meters.
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Table 1. Grain-size distribution of sediments from Sites 482, 483, 484,

and 485. Table 1. (Continued).
Sub-bottom Sub-bottom
Sample Depth Sand Silt Clay Sample Depth Sand Silt Clay
(interval in cm) (m) (wt.%)  (wt.%) (wt.%) Lithology (interval in cm) (m) (Wt.%)  (wi.%) (wt.%) Lithology
Hole 482 Hole 483 (Cont.)
1-2, 50-52 2.00 5.92 4568  48.40  Silty clay 4.2, 54-57 22.04 038 2945  70.17  Silty clay
4-2, 85-87 22.35 1.16 4317 55.67  Silty clay
Hole 482A 4-2, 129-144 22.79 0.96 3524  63.80 Silty clay
12, 14-17 1.64 2.44 1573 61.83  Silty clay 5-3, 74-76 33.24 1.30 46,55 52,15  Silty c!ag_e
! 6-2, 12-74 41.22 6.37  63.89  29.74  Clayey silt
1-2, 23-25 1.73 0.82 3723 6195  Silty clay !
4 6-2, 90-93 41.40 2.06 49.64  48.30  Clayey silt
22, 18-21 7.68 061 6009 3930  Clayey silt ;
g 6-2, 35-150 41.85 1.98 38,61  59.41  Silty clay
2-2,23-25 7.73 .87  60.93  37.20  Clayey silt !
! 7-2, 82-84 50,82 372 4572 50.56  Silty clay
3-1, 108-110 16.58 0.86 6752 31.62 Clayey silt :
! 74, 94-96 53.94 1.60 3540  63.00 Silty clay
31, 122-125 16.72 361 61.96  34.43  Clayey silt :
: 8-2, 64-66 60.14 9.75 5633  33.92  Clayey silt
4-2, 33-35 26.83 1.10 5537  43.53  Clayey silt :
2 8-3, 105-120 62.08 378 61.33  34.89  Clayey silt
4-4, 121-123 30.71 0.08 5764 4228  Clayey silt L
! 84, 54-56 63.04 1.12 6845  30.43  Clayey silt
5-2, 35-37 36.35 11.13 67.51 21.36  Clayey silt -
54 2597 39,25 356 3872 2772 Clayey-sandy-sil 9:2, 73-75 69.73 262 5913 3825  Clayey silt
t : : ' : 94, 77-80 72,77 1.37 5146  47.17  Clayey silt
Hole 4828 9.4, 135-150 73.35 0.99 7611 2290  Silt
10-1, 135-150 78.35 1.89 78.32 19.79 Silt
1-2, 23-25 45.73 526 77.90  16.84  Silt 10-2, 54-56 79.04 1.74  63.02 3524  Clayey silt
14, 139-141 49.89 202 3505 6293  Silty clay 10-2, 88-90 79.38 11,79 8130 691 Sik
2.2, 23-25 55.23 2.44 6258 3498 Clayey silt 11-2, 22-24 87.22 0.42 4161  57.97  Silty clay
2-4, 39-41 58,39 0.51  59.63  39.86 Clayey silt 11-2, 135-150 89.35 262  69.28 2810 Clayey silt
2.7, 17-20 62.67 112 6921  29.67  Clayey silt 114, 52-54 91.52 0.76  50.36  48.38  Clayey silt
43,23-25 74.23 1.07  67.58 3135  Clayey silt 12-3, 82-84 99.82 215 $9.25  38.60  Clayey silt
4-3,95-97 76.45 1.46 6554  33.00  Clayey silt 124, 61-63 101.11 2.60 6214 3526  Clayey silt
5-2, 103-105 84.53 3.09  67.21  29.70  Clayey silt 131, 30-34 105.80 328 4325 53.47  Silty clay
5-3, 36-38 85.36 0.37 6563 3400 Clayey silt 13-1, 96-98 106.46 1.66  59.10  39.24  Clayey silt
6-2, 12-14 93.12 9.56 6776 22.68 Clayey silt 13-2, 56-58 107.56 280 60.36  36.84  Clayey silt
6-4, 24-26 96.24 44.50 4332 12,18  Silty sand 13-2, 62-66 107.62 10.74  60.51  28.75  Clayey silt
7-2, 20-25 102.70 073 69.39 2988  Clayey silt 13-2, 82-84 107.82 S.11 3910 5579 Silty clay
7-2, 61-63 103.11 0.8 5295  46.20 Clayey silt 13-3, B1-85 109.31 3.54 7363 22.83  Clayey silt
8-3, 114-116 114.64 425 7336 22.39  Clayey silt 17-1, 0-6 142.00 0.01 S8.81 4118  Clayey silt
84, 71-74 115.71 0.30 6140  38.30  Clayey silt 18-1, 121-126 152.21 87.40 12,60  Silt
9-3,22-24 123.22 227 68.27  29.46  Clayey silt 18-3, 60-65 154.60 42.62 4254 1484  Silty sand
9.4, 64-66 125.14 1.0 63.71 3529  Clayey silt 18-4, 34-36 155.84 1.3 49.69  49.00 Clayey silt
104, 114-116 135.14 5.58 4980 44.62  Clayey silt 18-4, 85-87 156.35 329 6582 30.89  Clayey silt
10-5, 95-97 136.45 0.64 4582  53.54  Silty clay
Hole 483B
Hole 482C .
1-3, 102-104 95.52 222 51.84 4594  Clayey silt
1-2, 15-17 46.15 1.09 8820 1071  Silt 1-3, 128-130 95.78 0.60 6603  33.37  Clayey silt
12, 71-73 46.71 9.04 6125 29.65 Clayey silt 1-4, 103-105 97.03 0.75 3828  60.97  Silty clay
2-2, 135-150 56.85 5.87  BS.58 8.55  Silt 1-4, 129-144 97.29 .10 4542 5348  Silty clay
3-4, 135-150 69.35 331 5776 3893 Clayey silt 1-5, B0O-82 98.30 0.86 4214  57.00  Silty clay
4.4, 135-150 78.85 3015 5230 17.55  Sandy silt 23, 122-124 105.22 1.13 5620  42.67 Clayey silt
5-5, 135-150 89.85 3.81  S1.77 4442 Clayey silt 2-4, 60-62 106.10 0.90 4990 49,20  Clayey silt
6-4, 135-150 116.85 0.42 5530 4428  Clayey silt 2-5, 108-110 108.08 4.04 5883 3713 Clayey silt
74, 8-10 125.08 096 6734 3170 Clayey silt 2-6, 110-112 109.60 110 54,53 4437  Clayey silt
7-4, 135-150 126.35 0.42 5530 4428  Clayey silt 2-6, 137-141 109.87 252 68.56 28.92 Clayey silt
8-2, 6-9 131.56 0.53 7591  23.56  Silt 7-1, 0-2 133.00 0.36  60.02 39.62 Clayey silt
8-2,9-13 131.59 0.52  61.61  37.87 Clayey silt 8-1, 0-3 137.50 077 8123 18.00  Silt
20-1, 70-72 209.20 1.40 66,80  31.80  Clayey silt
Hole 482D 20-2, 124-126 211.24 495 7127 2378 Clayey silt
12, 112-114 74.12 142 5630 4228  Clayey silt A R v % B Sl
1-3, 129-131 75.79 57.65 4235 Clayey silt Hole 483C
2-2, 113-115 83.63 0.43 6000 39.57 Clayey silt
2-3, 95-97 84,95 0.06 5241  47.53  Clayey silt I-1, 35-37 38.85 1.02 4115  57.83  Silty clay
3-2, 63-65 92.63 112 69.43 2945  Clayey silt 1-2, 96-98 39.96 2.41 3297  64.62  Silty clay
3-2, 100-103 93.00 0.11 6607 33.82 Clayey silt 1-3, 55-57 42.05 0.83 4569 5348  Silty clay
3-6, 135-150 98.85 1-3, 129-131 42.79 0.47 5237 4716 Clayey silt
4-2, 19-21 101.69 7.26 6021 3253 Clayey silt 14, 60-62 43.60 0.96 5810  40.94  Clayey silt
4-2, 114-117 102.64 171 3979 58.50 Silty clay 1-4, 135-150 44.35 234 80.06 17.60  Silt
51, 95-98 110.45 0.61  67.09 3230  Clayey silt 1-5, 90-92 45.40 0.90 5264  46.46 Clayey silt
5-2, 103-105 112.03 7.3 76.00 1687 Silt 23, 9-12 89.09 525 4162 53.13  Silty clay
6-2, 13-16 120.63 9.52  67.03  23.45  Clayey silt 2-4, 106-108 91.56 217  49.85  47.98  Clayey silt
64, 24-26 123.74 1.60  62.82 3558  Clayey silt 2-5, 90-93 92.90 1.37 4228 56.35  Silty clay
7-2, 26~28 130.26 50.40 49.60  Clayey silt 2-7, 15-17 95.15 0.94 67.66 31.40  Clayey silt
7-3, 25-27 131.75 128 66.69  32.03  Clayey silt 32, 0-15 97.00 1.06 5040  48.54  Clayey silt
3-2, 33-35 97.33 1.92 5558 42,50 Clayey silt
Hole 482F 3.2, 75-77 97.75 2.83 5227  44.90  Clayey silt
: : 41, 11-13 105.11 1.96 3362 6442  Sily clay
22, 52-54 115.52 253 58.60 38.87  Clayey sil 41, 19-21 105.19 0.45 4883 5072 Silty clay
3.2, 52-54 125.02 272 62.63  34.65  Clayey silt 42, 16-19 106.66 0.2 4051 5867  Siltrd
4.2, 53-55 134.53 133 5398 44.69 Clayey sil : ’ ; ‘ : S
' . . : / ¥ 42, 29-31 106.79 3.24 6250  34.26  Clayey silt
Hole 483 Hole 484
22, 105—;20 3.15 090 3561 6349  Silty clay 11, 112-115 L12 0.96 5302 4602 Clayey silt
23, 65-6 4.65 .11 4395 5494 Silty clay 1-1, 135-150 1.35 428 3483 60.89  Silty clay
2-3, 108-110 5.08 6.51  40.84 5265  Silty clay 12 18220 168 080 3873 6046 Sty clay
32, 24-36 12,54 131 3682 61.87  Silty clay 12, 112-115 2.62 0.54 6146 3800 Clayey sil
3-2, 06-88 12.86 2,50  30.00 67.50  Silty clay 14, 8-10 458 1.50 4097 57.53  Silty clay
14, 12-30 4.62 7.58  44.08 4834  Silty clay
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Table 1. (Continued).

GRAIN-SIZE DISTRIBUTION OF SEDIMENTS

Table 1. (Continued).

Sample
(interval in cm)

Hole 484A

1-2, 113-115
1-3, 95-98
1-4, 68-71
2-2, 129-134
2-3, 135-150
2-4, 86-90
2-4, 113-116
2-5, 92-94
3-2,22-24
34, 139-142
3-6, 4-6
4-2, 13-15
4-3, 26-29
4-4, 65-68
5-2, 123-125
6-2, 96-98
64, 140-142
6-5, 13-16

Hole 485

3-2, 73-75
3-3, 48-50
3.3, B8-90
3-5, 135-150
3-6, 107-110
4-1, 135-150
42, 13-15
4-3, 36-38
5-2, 135-150
5-3, 54-56
5-4, 128-131
6-2, 23-25
67, 3-6

Hole 485A

1-2, 23-25
1-5, 129-144
1-6, 130-132
2-2, 25-27
2-2, 50-53
2-4, 48-51
3.2, 33-35
3-2, 115-118
3-2, 129-144
4-1, 48-51
4-1, 55-57
5-3, 15-17
5-3, 120-123
5-3, 129-144
5-4, 40-43
6-2, 22-24
6-3, 68-71
6-3, 104-107
7-2, 22-25
8-2, 23-25
8-2, 107-110
8-2, 135-150
9-2, 76-78
9.2, 95-98
9-2, 135-150
10-2, 35-37
10-2, 67-70
11-1, B0-82
11-2, 88-90
18-1, 93-95
18-1, 103-106
19-2, 16-19
19-2, 65-67
19-2, 78-81
20-1, 65-68
20-1, 135-150
22-4, 135-150

Sub-bottom

Depth
(m)

2.63

3.95

5.18
10.79
12,35
13.36
13.63
14.92
19.22
23.39
25.04
28.63
30.26
3215
39.23
48.46
51.90
52.13

1.29

1.53

2,14

3.35

6.71
12.92
13.02
14.59
14,73
15.98
16.38
19.85
21.07
23.35
23.63
25.36
34.35
35.04
37.28
42,73
50.03

52.23
57.79
59.30
61.75
62.00
64.98
71.33
72.15
72.29
79.48
79.55
91.65
92.70
92.92
93.40
99,72
101.68
102.04
109.22
118.73
119.57
119.85
128.76
128.95
129.35
137.85
138.17
146.30
147.88
184,53
185.16
189.66
190.15
190.28
192.65
193.35
207.35

Sand
{wt. %)

0.46
0.57
0.98
0.70

21.66
2.34
1.37
9.50
0.10
amn
1.01
4.80
0.82
8.29
13.83
0.30
0.86

1.67
3.35
0.16
1.20
0.45
13.31
2.58
.03
18.23
0.51
3.70
0.80
0.40
17.48
5.97
0.10
0.59
2.57
0.70
L.55
0.75

10.88
1.77
0.61
0.24
2.74
0.40
1.21
2.13
0.81
0.44
0.46
0.57
0.56
0.44
4.84
3.23

39.06
1.68
0.13
0.18
1.33
16.29
24.73
20.22
0.26

0.25
12.83
B.18
12.04
;15
25.12
0.39
5.03
1.80
0.22

Silt
(wt.%)

38.98
48.45
55.13
45.80
61,04
61.24
42.61
45.27
43.52
32.67
38.04
36.07

51.33
25.44
41,58
50.38
47.30

46.77
46.35
70.24
51.95
37.92
55.63
41.00
57.86
74.33
61.02
BO.81
38.80
61.15
62.34
58.29
51.80
53.77
58.84
55.82
52,40
55.82

51.98
47,68
57.84
58.37
68.11
62.54
79.12
61.87
58.20
59.83
58.04
66.43
59.85
65.90
68.84
67.91
65.00
53.32
54.17
76.68
51.96
61.01
75.38
60.40
70.79
73.33
54.48
73.55
75.23
84.22
77.56
60.77
59.70
62.76
67.23
93.84
84.96

Clay
(wt. %)

60.56
50.98
43.89
53.50
36.36
17.10
55.08
53.36
46.98
67.23
58.19
62.92
49.20
47.85
66.27
44.59
49,32
51.84

51.56
50.30
29.60
46.85
61.63
31.06
56.42
39.11

7.44
38.47
15.49
60.40
38.45
20.18
35.74
48.10
45.64
38.59
43.48

43.43

Sub-bottom
Sample Depth Sand Silt Clay
Lithology (interval in cm) (m) (wWt.%) (wt.%) (wt.%o) Lithology

Hole 485A (Cont.)
Silty clay 22-6, 34-36 209.34 0.44  67.19 3237 Clagyey silt
Silty clay 26-1, 51-54 226.51 — 66.20 33.80  Clayey silt
Clayey silt 27-1, 96-99 231.46 0.35 76.37 2328  Silt
Silty clay 27-1, 121-124 23171 0.20 56.04 43.76  Clayey si_ll
Clayey silt 28-1, 113-116 236.13 — 54.40 45.60  Clayey silt
Sandy silt 33-2, 97-99 269.47 0.20 70.15 29.65  Clayey silt
Silty clay 34-1, 41-43 277.41 351 77.89 18.60  Silt
Silty clay 36-2, 23-25 296.73 0.11 B1.86 18.03  Silt
Silty clay 37-1, 41-44 304.41 0.26 51.24 48.50  Clayey silt
Silty clay 37-1, 94-96 304.94 500 78.66 1634  Silt
Silty clay
Silty clay
Silty clay
Clayey silt At this depth basalts were encountered. About 92 me-
e St ters of basalt were drilled to a total sub-bottom depth of
Clayey silt 229 meters. Nineteen sediment samples were analyzed
ilty cl . . . ¥
SRy from this hole, and two lithological types recognized.

Type 1 consists of fine-grained hemipelagic sediments
Silty clay represented by silts at the top of the section and by clay-
e ey silts and silty clays immediately overlying the base-
‘s?,ilﬂyerl silt ment. These sediments have a general composition of
Clayey silt 1.0% sand, 62.0% silt, and 37.0% clay. The coarsest
oo 5% of the distribution (¢s) averages 5.0¢ (31.25 pm),
Sandh silt and the mean grain size averages 7.5¢ (5.52 pm). The

Clayey silt
Silt

Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt

Clayey silt
Silty clay
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Sandy silt
Clayey silt
Silt
Clayey silt
Clayey silt
Silt

Sandy silt
Sandy silt
Clayey silt
Clayey silt
Clayey silt
Silt

Silt

Silt

Sandy silt
Sandy silt
Clayey silt
Clayey silt
Silt

Silt

sediments are poorly sorted (7, = 2.00¢), mesokurtic
K. 0.47), and fine-skewed (Sk; = 0.24). These deposits
show bioturbation where they are interbedded with tur-
bidites. This suggests slow sedimentation between the
various turbidity current events.

Type 2 consists of fine-grained turbidites. The tur-
bidites can easily be recognized in Figure 4, where sand
content increases suddenly and clay percentage decreas-
es. The general composition of this sediment is: 10.0%
sand, 60.0% silt, and 30.0% clay. These turbidites, 0.05
to 1.5 meters thick, commonly display a basal sandy
clayey silt layer with abundant benthic foraminifers.
Average values for statistical parameters are: ¢s, 4.0¢
(62.5 um); average grain size, 7.00¢ (7.81 pm); sorting,
2.08¢ (very poorly sorted); skewness, 0.26 (fine-skewed);
and transformed kurtosis, 0.52 (mesokurtic).

Hole 482C

Hole 482C, drilled 100 meters east of 482B, was
washed to 44.5 meters and cored from 92 to 111 meters.
The hole was cored continuously from 44.5 to 92 meters
and from 111 meters to 132.6 meters. The sediments re-
covered were soft to relatively firm, late Quaternary
clayey silts and silts, containing irregular burrows filled
with sand.

Eleven samples were analyzed from the sediments
overlying basalt (Tables 1 and 2). The sediment is poorly
sorted (7, = 1.90¢) and fine-skewed (Sk; = 0.164), al-
though the silts tend to be coarse-skewed and mesokur-
tic (K¢ = 0.48). The average grain size is 7.0¢ (7.8 pm),
and ¢ averaged 4.0¢ (62.5 pm). The general composi-
tion is 8.0% sand, 68.0% silt, and 24.0% clay (Tables 1
and 2). The coarser sediments may represent fine-grained
turbidites.
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Table 2. Statistical parameters of sediments from Sites 482, 483, 484, and 485.

Sub-bottom  Coarsest 5% of  Av. Grain

Sample Depth the Distribution  Size, M,  Sorting, p; Skewness, Kurtosis, Transformed Kurtosis,
(interval in cm) (m) (#) (#) (&) Sk Kg K
Hole 482

1-2, 50-52 2.00 3.96 B.O9 2.46 0.036 0.868 0.46
Hole 4824
1-2, 14-17 1.64 4.54 8.31 2.15 -0.113 0.923 0.48
1-2, 23-25 1.73 5.37 8.89 2.19 0.036 0.701 0.41
2-2, 18-21 7.68 4.73 7.41 2.08 0.181 0.884 .47
2-2, 23-25 7.73 4.59 7.86 247 0.377 0.852 0.46
3-1, 108-110 16.58 4.53 5.21 0.26 -0.160 1.473 0.59
31, 122-125 16.72 4.16 7.38 2.49 0.234 0.874 0.47
4-2, 33-35 26.83 4.84 B.10 2.38 0.280 0.791 0.44
4.4, 121-123 30.71 4.96 8.06 2.23 0.249 0.905 0.47
5.2, 35-37 36.35 3.83 6.18 2.19 0.454 0.964 0.49
5-4, 25-27 39.25 2.49 5.94 2.76 0.166 0.802 0.44
Hole 4828
1-2, 23-25 45.73 4.00 6.20 1.97 0.435 1.501 0.60
1-4, 139-141 49.89 5.22 B.14 1.62 -0.111 1.227 0.55
2-2, 23-25 55.23 4.57 7.64 2.20 0.248 1.057 0.51
2-4, 39-41 58.39 4.60 7.45 2.16 0.039 0.838 0.45
2-7,17-20 62.67 4.81 7.15 1.86 0.301 1.207 0.54
4-2, 23-25 74.23 5.33 7.21 1.38 0.238 1.024 0.51
4-3, 95-97 76.45 4.75 7.35 1.96 0.226 0.907 0.47
5-2, 103-105 §4.53 5.02 .1 1.80 0.381 1.009 0.50
5-3, 36-38 85.36 4.76 7.52 2.07 0.291 1.053 0.51
6-2, 12-14 93.12 3.40 6.71 2.02 0.212 1.107 0.52
6-4, 24-26 96.24 2.66 4.91 2.17 0.534 1.217 0.55
7-2, 20-25 102.70 4.76 7.26 2.06 0.386 1.000 0.50
7-2, 61-63 103,11 5.34 B.35 2.38 0.319 0.576 0.36
8-3, 114-116 114.64 4.15 6.80 1.93 0.304 1.336 0.57
84, 71-74 115.71 4,72 .1 2.46 0.475 0.859 0.46
9-3, 22-24 123,22 4.25 7.70 2.73 0.176 0.804 0.44
94, 64-66 125.14 4,70 7.53 2.16 0.256 0.945 0.49
104, 114-116 135,14 97 8.11 2,55 0.226 0.805 0.44
10-5, 95-97 136.45 5.31 8.05 1.79 -0.091 0.792 0.44
Hole 482C
1-2, 15-17 46,15 4.62 6.76 1.27 -0.276 1.010 0.50
1-2, 71-73 46.71 187 6.64 2.05 0.145 0.875 0.46
2-2, 135-150 56.85 31.96 6.17 1.47 -0.059 0.712 0.41
3-4, 135-150 69.35 4.41 7.76 2.41 0.27) 0.927 0.48
4-4, 135-150 T8.85 2.10 5.26 2.21 0,489 0.853 0.46
5-5, 135-150 89.85 4.25 7.27 1.84 -0.176 1.274 0.56
64, 135-150 116.85 5.09 8.28 2.24 0.271 0.864 0.46
7-4, 8-10 125.08 4.64 7.52 2.29 0.336 0.982 (.49
74, 135-150 126.35 2.35 7.12 2.61 0.001 1.000 0.50
8-2, 6-9 131.56 5.01 1.19 1.88 0.465 1.378 0.58
8-2, 9-13 131.59 4.84 7.45 1.94 0.222 0.821 0.45
Hole 482D
1-2, 112-114 74.12 5.10 812 2.26 0.296 0.828 0.45
1-3, 129-131 75.79 4.86 7.49 1.79 0.066 1.185 0.54
22, 113-115 83.63 5.06 7.30 1.74 0.124 1.112 0.52
2-3, 95-97 84.95 4.85 5.06 2.35 0.133 0.893 0.47
3-2, 63-65 92.63 4.82 6.99 1.42 0.001 0.799 0.44
3-2, 100-103 93.00 4.85 7.77 2.03 0.337 1.195 0.54
3-6, 135-150 98.85 4.94 6.99 1.30 0.026 0.722 0.42
4-2, 19-21 101.69 i 7.25 2.07 0.228 1.063 0.51
4-2, 114-117 102.64 4.60 B.46 2.35 - 0.049 0.877 0.46
5-1, 95-98 110.45 4.91 7.44 2.04 0.342 0.974 0.49
5-2, 103-105 112.03 2.49 5.95 2.24 0.412 1.424 0.58
6-2, 13-16 120.63 186 6.59 2.24 0.304 1.095 0.52
6-4, 24-26 123.74 427 6.13 23 0.835 0.798 0.44
7-2, 26-28 129.26 4.86 7.90 2.11 0.006 0.907 0.47
7-3, 25-27 131.75 4.65 7.46 2.32 0.456 0.934 0.48
Hole 482F
2.2, 52-54 115.52 4.55 7.76 2.19 0.196 1.019 0.50
32, 52-54 125.02 4.53 7.50 2.20 0.310 0.908 0.48
4-2, 53-55 134,53 5.34 8.24 222 0.291 0.818 0.45
Hole 483
2-2, 105-120 3.15 5.40 8.99 2.15 0.024 0.734 0.42
2-3, 65-67 4.65 5.31 8.18 1.75 -0.053 0.963 0.49
2.3, 108-110 5.08 3.94 7.88 1.75 -0.301 1.008 0.50
3-2, 54-56 12.54 5.32 8.82 1.93 -0.177 0.915 0.47
3-2, 86-88 12.86 5.54 9.27 1.99 —0.457 0.871 0.46
4-2, 54-57 22,04 5.83 9.02 2.06 —0.036 0.726 0.42
4-2, B5-87 22.35 5.47 8.65 217 0.157 0.750 0.42
4-2, 129-144 22.719 5.35 8.86 2.22 0.018 0.651 0.40
5-3, 14-76 33.24 5.62 8.54 2.09 0.227 0.765 0.43
6-2, 72-74 41.22 3.94 1.07 2.09 0.211 1121 0.53
6-2, 90-93 41.40 5.24 8.29 2.26 0.202 0.785 0.44
6-2, 135-150 4].85 4.55 8.72 2.34 —0.002 0.79%0 0.44
7-2, 82-84 50.82 4.34 8.40 2.43 0.113 0.807 0.45
74, 94-96 53.94 4.85 8.37 2,13 —0.049 1.000 0.50
8-2, 64-66 60. 14 .96 7.87 2.88 0.134 1.484 0.59

|
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Table 2. (Continued).

GRAIN-SIZE DISTRIBUTION OF SEDIMENTS

Sub-bottom  Coarsest 5% of  Av. Grain
Sample Depth the Distribution  Size, M,  Sorting, oy Skewness, Kurtosis, Transformed Kurtosis,
(interval in cm) (m) () (&) (&) Sky Kg K.
Hole 483 (Cont.)
83, 105-120 62.05 4.30 7.25 1.65 -0.104 1.336 0.57
8-4, 54-56 63.04 4.97 7.62 2.19 0.432 1.090 0.52
9-2, 13-75 69.73 4.49 1.7 2.28 0.246 0.998 0.50
9-4, 77-80 727 4.90 7.62 1.66 -0.120 1.011 0.50
9-4, 135-150 73.35 4.52 6.60 1.82 0.256 1.069 0.51
10-1, 135-150 78.35 4.46 6.62 1.45 0.020 0.790 0.44
10-2, 54-56 79.04 5.16 7.31 1.7 0.242 0.842 0.45
10-2, B8-90 79.38 1.33 5.65 1.72 —0.184 1.765 .64
11-2, 22-24 £71.22 327 B.59 2.11 —0.005 0.816 0.45
11-2, 135-150 89.35 4.78 T.06 1.86 0.290 0.927 0.48
114, 52-54 91.52 4,78 8.20 2.32 0.124 0.823 0.45
12-3, 82-84 99.82 4.85 T.85 2.26 0.308 0.857 0.46
12-4, 61-63 10111 4.51 7.33 1.88 0.129 0.880 0.47
13-1, 30-34 105.80 4.60 8.55 2.56 0.147 0.660 0.40
13-1, 96-98 106.46 4.64 7.88 2.9 0.206 0.932 0.48
13-2, 56-58 107.56 4.43 7.55 221 0.217 1.015 0.50
13-2, 62-66 107.62 384 7.00 2.57 0.264 0.897 0.47
13-2, 82-84 107.82 .61 8.64 273 ~0.108 0.860 0.46
13-3, B1-85 109.31 4.53 T.10 1.31 =-0.162 1.141 0.53
17-1, 0-6 142.00 5.27 8.00 2.19 0.419 0.831 0.45
18-1, 121-126 152.21 4.59 6.17 1.74 0.350 1.244 0.55
18-3, 60-65 154.60 2.74 522 2,17 0.617 1.330 0.57
18-4, 34-36 155.84 4.70 8.13 2,35 0.089 0.839 0.45
18-4, BS-87 156.35 433 7.29 2,17 0.295 1.055 0.51
Hole 4338
1-3, 102-104 95.52 5.14 8.22 2.23 0.226 0.843 0.46
1-3, 128-130 95.78 4.82 7.46 2.1 0.370 0.977 0.49
1-4, 103-105 97.03 4.47 7.06 2.96 0.920 0.472 0.32
14, 129-144 97.29 535 8.42 225 0.107 0.722 0.42
1-5, 80-82 98.38 5.14 8.61 2.25 0.067 0.781 0.43
2.3, 122-124 105.22 4.84 8.05 2.21 0.287 0.908 0.47
2-4, 60-62 106.10 5.29 8.29 2.09 0.181 0.992 0.49
2-5, 108-110 108.08 4.30 7.95 2.48 0.285 1.012 0.50
2-6, 110-112 109.60 4.66 8.20 2.18 0.222 1.079 0.52
2-6, 137-141 109.87 4.25 712 245 0.347 0.881 .46
7-1,0-2 133.00 517 8.10 2.31 0.341 0.959 0.48
8-1, 0-3 137.50 4.68 6.70 1.69 0.267 1.416 0.59
20-1, 70-72 209.20 4.68 7.40 2.11 0.306 0,990 0.50
20-1, 124-126 211.24 4.00 6.67 1.89 031 1.000 0.50
25-2, 10-12 232.60 4.39 7.67 2.62 0.314 0.804 0.45
Hole 483C
1-1, 35-37 18.85 5.51 B.86 2.04 0.139 0.808 .45
1-2, 96-98 39,96 4.61 8.48 2.05 —0.146 1.065 0.51
1-3, 55-57 42,05 5.51 8.26 1.92 0.083 0,930 0.48
1-3, 129-131 42.79 4.84 7.99 1.90 0.082 0.979 0.49
1-4, 60-62 43.60 5.01 7.84 2.06 0.220 0.933 .48
14, 135-150 44,35 5.06 6.85 1.23 0.001 0.856 .46
1-5, 90-92 45.40 4,57 B.OB 2.58 0.138 0.820 0.45
2.3, 9-12 89.09 3.98 8.31 2.63 - 0.009 0.763 0.43
2-4, 106-108 91.56 5.01 8.30 2.29 0.203 0.785 0.44
2-5, 90-93 92.90 5.14 B.62 2.33 0.069 0.649 0.39
2-7, 15-17 95.15 4.90 1.8 1.79 0.275 1.093 0.52
3-2, 0-15 97.00 4.80 7.79 1.86 -0.082 0.760 0.43
3-2, 33-35 97.33 471 7.99 2.27 0.198 0.952 0.49
3.2, 15-17 9.75 428 7.86 2.60 0.079 0.734 0.42
4-1, 11-13 105.11 5.22 9.09 2.33 —~0.144 0.666 0.40
4-1, 19-21 105.19 5.20 B.45 2.05 0.194 0.872 0.46
42, 16-19 106.66 4.72 B.12 2.09 -0.126 0.903 0.47
4-2, 29-31 106,79 4.40 7.57 2.27 0.284 1.018 0.50
Hole 484
1-1, 112-115 112 4.70 B.16 2.49 0.197 0.685 0.41
1-1, 135-150 1.35 512 B.78 2.22 0.031 0.774 0.44
1-2, 18-20 1,68 4,57 9.13 2.64 =0.450 0.973 0.4%
1-2, 112-115 2.62 4.72 7.60 2.23 0.273 0.924 0.48
14, 8-10 4.58 4.55 8.26 1.90 -0.298 0.973 0.49
14, 12-30 4.62 190 8.11 2.63 0.047 0.862 0.46
Hole 484A
1-2, 113-115 2.63 5.10 5.81 222 0.076 0.731 0.42
1-3, 95-98 195 4,72 8.4 2.04 0.092 1.244 0.55
1-4, 68-71 518 4.98 8.13 235 0.289 0.858 0.46
2-2, 129-131 10.79 5.47 §.63 2.11 0.204 0.798 0.44
2-3, 135-150 12.35 4.21 7.30 2.62 0.356 0.652 0.40
24, 36-90 13.36 1.67 5.85 2.54 0.102 1.347 0.57
24, 113-116 13.63 4.4] 8.10 2.31 -0.101 0.951 0.49
2-5, 92-94 14.92 4.66 847 2.36 0.101 0.937 0.48
3-2,22-24 19.22 1.99 8.22 2.94 —0.006 0.995 0.49
34, 139-142 23.39 4.80 9.06 2.36 -0.234 0.812 0.45
36, 4-6 25.04 4.82 8.54 2,10 0.017 1.040 0.51
4-2, 13-15 28.63 5.43 8.59 1.85 —0.040 0.944 0.48
4-3, 26-29 30.26 4.09 8.24 2.54 0.078 0.772 0.44
44, 65-68 32.15 4.65 8.54 2.35 0.231 0.777 0.44
5-2, 123-125 39.23 a5 8.79 2.69 —0.188 0.842 0.45
6-2, 96-98 48.46 1.64 7.9 kN —0.038 1.014 0.50
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Table 2. (Continued).

Sub-bottom  Coarsest $% of  Av. Grain

Sample Depth the Distribution Size, M; Sorting, o] Skewness, Kurtosis, Transformed Kurtosis,
(interval in cm) {m) () () {3] S5k Ka K,
Hole 484A (Cont.)

6-4, 140-142 51.%0 4.72 B.45 2,30 0.192 0.790 0.44
6-5, 13-16 52.13 5.4 £.38 232 0.124 0.865 0.46
Hole 485
1-1, 129-144 1.29 5.62 878 2.13 0.239 0.668 0.40
1-2, 3-5 1.53 5.95 217 2.07 0.050 0.799 0.44
1-1, 64-66 2.14 4.46 6.80 2,30 0.507 0.787 0.44
2-1, 35-37 135 4,72 8.02 2,10 0.112 0.860 0.46
2-3, 11-73 6.71 57 §.52 1.77 0.060 1.002 0.50
3.1, 42-44 12.92 .n 6.97 2.72 0.187 0.935 0.48
3.1, 52-54 13.02 4.17 8.67 2.43 0.023 0.787 0.44
3.2, 59-61 14.59 4.29 7.84 2.63 0.253 0.752 0.43
3.2, 73-75 14.73 1.70 4.99 1.67 0.209 2.005 0.67
1.3, 48-50 15.98 4.92 8.02 2.37 0.321 0.827 0.45
3.3, 88-90 16.38 4.10 5.94 1.91 0.537 1.747 0.64
3.5, 135-150 19.85 5.61 £.00 1.36 —0.098 1.752 0.64
3-6, 107-110 21.07 5.02 7.90 228 0.334 0.793 0.44
4-1, 135-150 23.35 3.29 573 1.90 0.419 0.723 0.42
4-2, 13-15 23.63 3.96 7.51 2.70 0.278 0.819 0.45
4-3, 36-38 25.36 5.20 8.34 2.23 0.225 0.801 0.44
5-2, 135-150 34.35 4.71 8.01 2.42 0.163 0.720 0.42
5-3, 54-56 35.04 4.51 7.95 2.46 0.285 0.913 0.48
5-4, 128-131 37.28 4.93 B.14 2.35 0.251 0.793 0.44
6-2, 23-25 42.73 4.76 8.30 2.53 0.171 0.757 0.41
6-7, 3-6 50.03 4,70 7.98 2.31 0.132 0.886 0.47
Hole 485A
1-2, 23-25 52.23 1.84 7.7 .06 0.117 0.983 0.49
1-5, 129-144 57.79 4.68 7.95 2.01 -0.013 1.214 0.54
1-6, 130-132 59.30 4.82 B.24 2.37 0.294 0.980 0.49
2-2, 25-27 61.75 5.55 B.00 2.13 0.388 0.747 0.43
2-2, 50-53 62.00 4.42 7.20 2.06 0.265 1.029 0.51
2-4, 48-51 64.98 4.7 7.34 2.0% 0,234 0.783 0.44
3-2,33-35 71.33 4.47 6.60 1.81 0.243 1.23% 0.55
3-2, 115-118 72.15 4.50 7.44 2.19 0.263 0.966 0.50
3-2, 129-144 72.42 4.79 7.22 1.52 ~0.100 0.876 0.47
4-1, 48-51 79.48 4.90 7.93 2.17 0.247 1.033 0.51
4-1, 55-57 79.55 4.80 7.99 2.12 0.146 1.257 0.56
5-3, 15-17 91.65 4.80 7.34 1.83 0.217 0.764 0.43
5-3, 120-123 92.70 4.78 7.88 2,35 0.291 0.830 0.45
5-3, 129-144 92,92 4.65 7.12 2.00 0.310 0.728 0.42
5-4, 40-43 93.40 4.00 6.61 1.95 0.107 0.791 0.44
6-2, 22-24 99.72 4.28 6.86 1.64 0.008 0.928 0.48
6-3, 68-71 101.68 4.70 7.24 2.03 0.234 0.884 0.47
6-3, 104-107 102.04 .37 4,79 1.63 0.613 1.819 0.65
7-2, 22-25 109.22 4.85 B.20 233 0.198 1.050 0.51
8-2, 23-25 118.75 5.14 6.92 1.31 0.242 0.945 0.49
8-2, 107-110 119.57 5.15 8.37 2.44 0.233 0.593 0.37
8-2, 135-150 119,85 4.80 7.58 1.96 0.168 1.082 0.52
9.2, 76-78 128.76 3.47 4.89 1.40 0,478 2,142 0.68
9-2, 95-98 128.95 3.50 5.65 2.03 0.349 1.016 0.50
9-2, 135-150 129.35 .64 4.88 1.31 0.518 1.887 0.65
10-2, 35-37 137.85 4.97 6.93 1.28 0.079 0.771 0.43
10-2, 67-70 138.17 4.85 7.74 1.79 0.014 0.834 0.45
11-1, 80-82 146.30 4.56 6.76 2.05 0.327 0.929 0.48
11-2, 88-50 147.88 1.62 5.53 2,08 0.302 1.763 0.64
18-1, 93-95 184.53 .62 5.20 1.48 0.549 2.012 0.67
18-1, 103-106 185.16 3.80 5.28 1.63 0.605 1.592 0.61
19-2, 16-19 189.66 3.0 4.76 1.43 0.334 1.423 0.59
19-2, 65-67 190.15 1.52 5.21 2.68 -0.016 1.251 0.55
19-2, 78-81 190.28 4.90 7.66 210 0.267 0.937 0.48
20-1, 65-68 192.65 3.99 6.71 1.82 0.373 1.157 0.54
20-1, 135-150 193.35 4.49 6.09 1.03 0.207 1.005 0.50
224, 135-150 207.35 4.94 6.95 1.13 -0.225 1.033 0.51
22-6, 14-36 209,34 4.60 7.08 2.10 0.279 0.840 0.46
26-1, 51-54 226.51 5.05 T.86 1.84 0.203 1.141 0.53
27-1, 96-99 231.46 5.25 6.89 131 0.247 0.823 0.45
27-1, 121-124 2317 5.28 8.21 2.26 0.436 0.708 0.41
28-1, 113-116 236.13 527 8.24 2.22 0.245 0.804 0.45
33-2, 97-99 269.47 4.79 7.47 1.90 0.412 1.265 0.56
34-1, 4143 277.41 4.10 6.12 1.74 0.494 1.023 0.51
36-2, 23-25 296.73 4.77 6.43 1.72 0.627 1.554 0.61
371, 41-44 304.41 4.78 8.06 2,30 0.087 0.772 0.44
37-1, 94-96 304.94 4.00 6.14 1.92 0,469 1.520 0.60
& Coarsest 5%.
Hole 482D Fifteen samples were analyzed from this hole. Verti-

This hole positioned 100 meters east of Hole 482C,
was washed to 71.5 meters and then cored continuously
to a total depth of 186.5 meters sub-bottom. The sedi-
ments recovered were late Quaternary hemipelagic muds
(silts and clayey silts), with minor fine-grained turbidites
(Cores 4, 5, and 6).
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cal variations in statistical parameters are plotted in Fig-
ure 5. The coarsest 5% of the distribution averages
4.50¢ (44.19 um), and mean grain size averages 7.35¢
(6.13 pm). The sediments are very poorly sorted (o, =
2.09¢), mesokurtic (K5 = 0.49), and fine-skewed (Sk,
= 0.25). Figure 5 also illustrates vertical variations in
the percentages of sand, silt, and clay. There is an in-
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Figure 3. Variations in statistical parameters and percentages of sand, silt, and clay with depth in sedi-

ments from Hole 482A.

crease in the percent of sand and silt and a decrease in
the percent of clay at about 101, 112, and 120 meters.
These variations result from the occurrence of turbidites
at the top of the interval and sandy muds at the base.
Sand content in silt and clayey silt turbidites averages
8.0%. The turbidites are better developed in this hole
than in Hole 482B, reflecting the position of Hole 482D
near the center of the valley in which the site was drilled.

Hole 482F

Hole 482F, drilled 30 meters west of Holes A and B,
was washed from 56.5 to 113.5 meters and then drilled
to a total depth of 186 meters. The sediments recovered
in this hole exhibit the same lithology as the basal sedi-
ments in Hole 482B.

Three samples were analyzed from Cores 2, 3, and 4.
Texturally, the sediments are clayey silts (2.0% sand,
58.0% silt, 40% clay). The coarsest 5% of the distribu-

tion averages 4.80¢ (35.90 pm), and the mean grain size
is 7.80¢ (4.48 um). The sediments are very poorly sorted
(@, = 2.209), fine skewed (Sk; = 0.26), and mesokurtic
(K& = 0.48). The sorting tends to decrease with depth.

Site 483

Site 483 is located about 52 km west of the crest of
the East Pacific Rise and about 25 km east of the base of
the continental slope of Baja California (Fig. 1). It lies
in a NE-trending sediment pond about 8 km wide, un-
derlain by a very flat, regular basement reflector. The
sediment thickness is estimated to be about 105 meters
and water depth is 3088 meters.

Hole 483

The first hole drilled at Site 483 was cored continu-
ously from the mudline to a total depth of 204.5 meters.
One-hundred ten meters of sediments were drilled above
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Figure 4. Variations in statistical parameters and percentages of sand, silt, and clay with depth in sedi-

ments from Hole 4828,

the uppermost basaltic unit and several sediment inter-
layers were partially recovered within the igneous pile.
Two lithological units are recognized from the sedi-
ments overlying the basalts.

Unit I ranges from 0 to 39.0 meters and consists of
upper Quaternary silty clays composed of approximate-
ly 38% silt and 59% clay. The sand content increases
abruptly from 1.0 to more than 6.0% five meters below
mudline. This variation results from the occurrence of
turbidites.

The average mean values of statistical parameters
(Table 2) are as follows: coarsest 5% of the distribution,
5.30¢ (25.38 pm); average grain size, 8.70¢ (2.40 pm);
sorting, 2.0¢ (poorly sorted); skewness, —0.07 (nearly
symmetrical); and transformed kurtosis, 0.45 (platykur-
tic). Most of the sediments from this unit are coarse-
skewed. The sorting becomes increasingly poor with
depth. Vertical variations in statistical parameters are
indicated in Figure 6.
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Unit II ranges from 39.0 to 115 meters and consists of
lower to upper Quaternary hemipelagic silty clays and
clayey silts with minor silts. Twenty-one samples were
analyzed. The most conspicuous textural features in this
unit are a slight increase in sand and silt from 99 to 109
meters and a series of distinctive peaks at 41, 60, 79, and
107 meters (Fig. 7). These variations result from the oc-
currence of very thin (10 to 30 em), fine-grained tur-
bidite layers throughout this unit. The general composi-
tion is 4.0% sand, 56.0% silt, and 40.0% clay.

Average values for statistical parameters from sedi-
ments of this unit are: coarsest 5% of the distribution,
4.30¢ (50.76 pm); average grain size 7.60¢ (5.15 pm);
sorting, 2.10¢ (very poorly sorted); skewness, 0.11 (fine-
skewed); and transformed kurtosis, 0.49 (mesokurtic).

Sediments interlayered with basalts were cored at var-
ious depths below the uppermost basalt/sediment con-
tact. The following samples were analyzed from Cores
17 and 18:
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ments from Hole 483, Unit I.

1) Core 17, 142.0 meters depth. A very poorly sorted
(0, = 2.19¢); platykurtic (K§ = 0.45); and strongly fine-
skewed (Sk, = 0.42); clayey silt (clayey siltstone), with
58.81% silt and 41.18% clay (Tables 1 and 2). This sedi-
ment is in contact with coarse-grained basalt.

2) Core 18, Section 1; depth, 152.21 meters. One
sample from the upper part of the section was analyzed.
Texturally, the sediment is a poorly sorted (o; = 1.74¢);

leptokurtic (K5 = 0.55); and strongly fine-skewed silt
(87.40% silt). The coarsest 5% of the distribution is
4.59¢ (41.52 pm), and the average grain size is 6.17¢
(13.88 pm).

3) Core 18, Section 3; depth 154.60 meters. One sam-
ple of a firm silty sand (42.62% sand, 42.54% silt) was
analyzed. This sediment is very poorly sorted (o) =
2.17¢), strongly fine-skewed, and leptokurtic (K; =
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Figure 7. Variations in statistical parameters and percentages of sand, silt, and clay with depth in sedi-

ments from Hole 483, Unit II.

0.57); the average grain size is 5.22¢ (26.83 um), and o5
is 2.74¢ (150 ym). This sediment may be from a rapidly
deposited mud flow.

4) Core 18, Section 4; depth 155.84-156.35 meters.
Two samples of firm, sandy clayey siltstone (33.0%
sand, 65.0% silt, and 32.0% clay) were analyzed.

Statistical parameters from this sediment, are as fol-
lows: ¢ is 4.5¢ (44.19 pm); the average grain size, M. =
7.7¢ (4.81 pum); sorting = 2.26¢ (very poorly sorted);
skewness = 0.19 (fine-skewed); and transformed kurto-
sis, K; = 0.48 (mesokurtic). Sand and silt content tend
to increase and clay percentage decreases with depth.

Hole 483B

Hole 483B is located 100 meters east of Hole 483. It
was washed from the mudline to 91.5 meters and then
cored continuously from this depth to a total depth of
267.0 meters. Sediments overlying basalt were cored be-
tween 91.5 and 110 meters and small pieces of sediment
were recovered between several of the basalt units.

Ten samples were analyzed from the sediments over-
lying the uppermost basaltic unit, and five samples were
analyzed from sediments between basalt. Sediments
above basalt are Quaternary clayey silts (2.0% sand,
54.0% silt, 44.0% clay) with minor silty clays. Average
values for statistical parameters are: coarsest 5% of the
distribution, 4.75¢ (37.16 um); average grain size, 7.70¢
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(4.81 pm); sorting, 2.25¢ (very poorly sorted); skew-
ness, 0.30 (fine-skewed); and transformed kurtosis, 0.47
(mesokurtic). Vertical variations in statistical parame-
ters and in sand-silt-clay percentages are shown in Fig-
ure 8. These variations result from the presence of occa-
sional mud flows with a relatively high content of silt
and sand at the base of the section.

Five samples were analyzed from sediments interlay-
ered with basalt. At 133.0 meters depth (Core 7, Section
1) we recovered a Quaternary, very poorly sorted (o) =
2.31¢), mesokurtic (K = 0.48), and strongly fine-skewed
(Sk, = 0.34), clayey silt (60% silt, 39% clay). The coars-
est 5% of the distribution is 5.17¢ (27.78 um), and the
average grain size is 8.10¢ (3.64 pm) (Tables 1 and
2). One sample was analyzed from Core 8, Section 1
(137.50 m depth); this sediment is an upper Pliocene,
poorly sorted (g, = 1.69¢), leptokurtic (K5 = 0.59), and
strongly fine-skewed (Sk; = 0.26) silt (81.2% silt, 18.0%
clay).

The sediments recovered between 209.20 and 211.24
meters (Core 20, Section 2) consist of an upper Pliocene
clayey silt (3.0% sand, 69% silt, 28% clay). The sedi-
ment corresponds to a coarse-grained turbidite, and the
sand content increases with depth. Average values for
statistical parameters, are: coarsest 5% of the distribu-
tion, 4.34¢ (49.37 um); average grain size, 7.0¢ (7.81
wm); sorting, 2.0¢ (poorly sorted); skewness, 0.30 (fine-
skewed); and transformed kurtosis, 0.50 (mesokurtic).
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Figure 8. Variations in statistical parameters and percentages of sand, silt, and clay with depth in sedi-

ments from Hole 483B.

A hard, black clayey siltstone (59.95% silt, 38.11%
clay) was drilled at 232.60 meters depth (Core 25, Sec-
tion 2) between two basaltic units. This sediment is very
poorly sorted (o, = 2.62¢), strongly fine-skewed (Sk, =
0.31), and platykurtic (K} = 0.45). The average grain
size is 7.67¢ (4.91 um) and the coarsest 5% of the dis-
tribution is 4.39¢ (47.70 um).

Hole 483C

Hole 483C is located 450 meters east of Hole 483B,
and 550 meters east of Hole 483. It was washed from the
mugdline to 38.5 meters depth (where a 9.0 m core was
recovered) and from 48.0 to 86.0 meters. The hole was
then cored continuously from this depth to 114.0 me-
ters. The contact with the uppermost basalt unit was en-
countered at 107.0 meters depth. Eighteen samples were
analyzed from this hole. The most conspicuous feature
of the sediments from this hole is that those from Core 1
(38.5 to 48.0 m) are vitric, pelagic calcareous and sili-
ceous biogenic clayey silts, while those from Cores 2, 3,
and 4 (86.0 to 114.0 m), are dominantly hemipelagic
silty clays and clayey silts (2.5% sand, 49.5% silt,
48.0% clay).

Texturally, the sediments from the uppermost 1.5
meters of Core 1 are soft, vitric, radiolarian-bearing
diatomaceous silty clays (37.0% silt, 61.0% clay). Be-
low 1.5 meters, the sediments consist of siliceous nanno-
fossil marls which grade through calcareous nannofos-
sil-bearing silty clays (45.0% silt, 53.0% clay) to clayey
silts and silts (60% silt, 38% clay) at a depth of 3.6
meters. The average statistical parameters are: coarsest
5% of the distribution, 4.6¢ (41.23 pm); average grain
size, 8.10¢ (3.64 pm); sorting, 2.12¢ (very poorly sort-
ed); skewness, 0.08 (nearly symmetrical); and trans-
formed kurtosis, 0.48 (mesokurtic). Vertical variations
in statistical parameters and in sand-silt-clay percent-
ages resulting from the occurrence of glass shard con-
centrations are shown in Figure 9. The silt percentage
tends to increase with depth, and the clay content de-
creases at the base of the sediments (Fig. 9, Tables 1, 2).

The hemipelagic silty clays and clayey silts (Cores 2 to
4) are very poorly sorted (o; = 2.23¢) and display an
average skewness of 0.08 (nearly symmetrical), although
most of silty clays are coarse-skewed or strongly coarse-
skewed. The transformed kurtosis averages 0.45 (platy-
kurtic), ¢s is 4.76¢ (36.90 pm), and the average grain
size is 8.11¢ (3.62 um).
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Figure 9. Variations in statistical parameters and percentages of sand, silt, and clay with depth in sedi-

ments from Hole 483C, Core 1.
Site 484

Two holes (484 and 484A) were drilled on top of a 75-
meter basement high interpreted as a magnetic diapir in
the northern trough of the Tamayo Fracture Zone.

Hole 484

This hole, located on the northern edge of a sediment
pond topping the basement high, penetrated five meters
into the sediment before touching basement. The entire
section consists of late Quaternary, very fine-grained
hemipelagic clayey silts, with minor interlayered beds of
silty clay.

The uppermost 3.50 meters consist of soft nannofos-
sil and diatomaceous ooze and mud. Texturally, the sed-
iments are clayey silts and silty clays (45.0% silt, 52.0%
clay). The coarsest 5% of the distribution averages 4.60¢
(41.23 pm), and the average grain size is 8.34¢ (3.09
um). The sediments are very poorly sorted (¢ = 2.35¢)
and nearly symmetrical (Sk; = 0.03), although the silty
clays are strongly coarse-skewed and the clayey silts are
fine-skewed. The transformed kurtosis averages 0.46
(platykurtic). Sand and clay percentages decrease with
depth while the silt content increases (Tables 1, 2).

Three samples from the lowermost part of this hole
(3.5 to 4.9 m depth) were analyzed. The sediments are
silty clays (48.0% silt, 48.0% clay), with rare, thin sandy
layers (3.0% sand) that may represent small turbidite
cycles (Tables 1, 2).

Hole 484A

Hole 484A lies 75 meters west and 305 meters south
of Hole 484, where the sediment thickness in the pond
was a maximum. The hole was drilled to basement at a
sub-bottom depth of 62 meters. The section consists of
late Quaternary siliceous muds with intercalated tur-
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bidite layers and fine-grained hemipelagic sediments.
Two lithological units are assigned to the section above
the basement. Eighteen samples were analyzed.

Unit I ranges from 0.0 to 14.5 meters and consists of
diatom and radiolarian muds with fine-grained turbi-
dites. Texturally the sediments in this unit are mainly
silty clays (45.0% silt, 50.0% clay) with minor clayey
silts and sandy silts (21.0% sand). Average mean values
for statistical parameters are: coarsest 5% of the distri-
bution, 4.22¢ (53.66 um); average grain size, 8.23¢ (3.33
wm); sorting, 2.39¢ (very poorly sorted); skewness, 0.07
(nearly symmetrical); and transformed kurtosis, 0.47
(mesokurtic). The sandy silts (21.60% sand, 61.20%
silt), are more coarse grained (¢; = 1.67¢; M, = 5.85¢),
and leptokurtic (Tables 1, 2 and Fig. 10).

Unit II extends from 14.50 to 52.40 meters and con-
sists of a late Quaternary fine-grained hemipelagic se-
quence with episodic sandy turbidites. Eleven samples
were analyzed from this unit. Texturally the sediments
in this unit are very homogeneous; most samples are silty
clays (41.0% silt, 55.0% clay) with minor clayey silts
(50.0% silt, 48.0% clay) (Fig. 2, Table 1). The coarsest
5% average 4.0¢ (62.5 um) and the average grain size is
8.5¢ (2.76 pm). The sorting averages 2.44¢ (very poorly
sorted), the average skewness = 0.23 (fine-skewed), and
the transformed kurtosis averages 0.56 (leptokurtic).
The statistical parameters show peaks at 19, 25, 30, 39,
and 48 meters. These peaks are caused by the presence
of higher percentages of sand and may be related to tur-
bidites (Fig. 10).

Site 485

Site 485 is located in a sediment-filled valley several
kilometers east of the valley in which Site 482 was drilled.
One hundred and fifty-three meters of sediments overlie
the acoustic basement.
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Figure 10. Variations in statistical parameters and percentages of sand, silt, and clay with depth in sediments

from Hole 484A.
Hole 485

Hole 485 was cored from the mudline to 50.5 meters.
Twenty-one samples from this hole were analyzed. The
sediments are Quaternary in age and range from hemi-
pelagic clayey silts (0.5% sand, 54.0% silt, 45.5% clay)
and silty clays with minor terrigenous material ranging
from silty clays and clayey silts to silts and sandy silts
(6.0% sand, 58.0% silt, 36.0% clay) (Table 1), Textu-
rally, the sediments are quite the variable. Because of
the large variety of lithologic types included in the data,
the average values of the statistical parameters display
large standard deviations.

The sediments are very poorly sorted (7, = 2.20¢);
fine-skewed (Sk, = 0.23); and very platykurtic (K5 =
0.22): ¢5 averages 4.50¢ (44.19 pm); and the grain size
averages 7.70¢ (4.80 um).

The terrigenous sediments, however, are slightly more
coarse-grained: ¢s averages 4.0¢ (62.5 um); the average
grain size is 7.5¢ (5.52 um); the transformed kurtosis is
0.49 (mesokurtic); and they are very poorly sorted (G, =
2227 ).

Vertical variations in the statistical parameters are
shown in Figure 11. These variations result from the
presence of terrigenous material interpreted as distal
turbidites. The sand content is also variable and ranges
from medium to very fine-grained.

Hole 485A

Hole 485A was drilled adjacent to Hole 485. It was
washed to a depth of 50.5 meters and then cored contin-
uously to a depth of 331.0 meters. The interval from
153.5 meters to the bottom of the hole consists of inter-
layered Quaternary sediments and basalt. Thirty sam-

ples were analyzed from the sediments overlying the ba-
salt, and two lithologic units are assigned to this interval
on the basis of the frequency and thickness of sandy and
silty layers interpreted as distal turbidites.

Unit I ranges from 0.0 to 79.0 meters and consists of
firm, Quaternary, nannofossil-bearing clayey silt (0.50%
sand, 60.0% silt, 39.5% clay) with turbidite layers com-
posed of silt and clayey silt (4.0% sand, 60.0% silt,
36.0% clay). The sediments display the following statis-
tical parameters: coarsest 5% of the distribution, 4.40¢
(47.35 um); average grain size, 7.50¢ (5.52 pm); sort-
ing, 2.13¢ (very poorly sorted); skewness, 0.19 (fine-
skewed); and transformed kurtosis, 0.49 (mesokurtic).
Vertical variations in the statistical parameters and in
the sand-silt-clay content at 52.0 meters and from 62.0
to 72.0 meters (Fig. 12) result from the occurrence of
sandy mud containing abundant foraminifers.

Unit II ranges from 79.0 to 149.5 meters and consists
of firm nannofossil-bearing silts and clayey silts with
turbidite layers composed of sandy mud and sandy silt.
The general composition of the sediments is: 6.0%
sand, 65% silt, and 29.0% clay. Variations in the per-
centage of sand, silt, and clay result from the presence
of turbidites which grade from silt at the top to sandy
muds at the base. The sand and silt content averages
14.0% and 65.0%, respectively, in the turbidites. Aver-
age values for statistical parameters are: coarsest 5% of
the distribution, 4.30¢ (50.76 pm); average grain size,
6.8¢ (8.97 um); sorting, 1.89¢ (poorly sorted); skew-
ness, 0.26 (fine-skewed); and transformed kurtosis, 0.50
(mesokurtic).

Seven sediment units were found interlayered with
basalt. Eighteen samples of these sediments were anal-
yzed from Cores 18 to 38.
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Figure 11. Varidtions in statistical parameters and percentages of sand, silt, and clay with depth in

sediments from Hole 485.

The sediment analyzed from Cores 18 to 21 (184.50
to 201.5 m) ranges from soft silt to stiff, dehydrated
nannofossil clayey silt and firm to stiff sandy silt con-
taining visible foraminifers. The general composition of
the sediments is: 12.0% sand, 72.0% silt, 16.0% clay.
The coarsest 5% averages 3.60¢ (82.47 pm), and the
average grain size is 5.8¢ (17.95 pm). The sediments are
poorly sorted (s, = 1.736), strongly fine-skewed (Sk, =
0.33), and leptokurtic (K5 = 0.56).

Cores 22 and 23 (201.7 to 211.90 m) recovered a stiff,
nannofossil-rich clayey silt which grades with depth to
indurated sandy mud. The silt contains pyrite-filled bur-
rows. Two samples from Core 22 were analyzed.

Texturally the sediment ranges from a poorly sorted,
coarse-skewed, mesokurtic silt (85.0% silt, 15.0% clay)
at the top of the interval to a very poorly sorted, fine-
skewed, platykurtic clayey silt (67.0% silt, 32.0 clay)
(Tables 1 and 2).

Cores 26 to 28 (226.21-235.0 m) consist of firm to
hard nannofossil-bearing clayey siltstone. Texturally the
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sediments consist of clayey silts with minor silts. Gen-
eral composition is 63.0% silt and 36.0% clay. Phi 5 is
5.20¢ (27.20 pm) and the average grain size is 7.80¢
(4.49 pm). Sorting averages 1.90¢ (poorly sorted); skew-
ness is 0.28 (fine-skewed), and the transformed kurtosis
averages 0.46 (platykurtic). Both the silt content and the
sorting diminish with depth (Tables 1 and 2).

Cores 33 and 34 (270.45-277.60 m) are composed of
clayey siltstone and siltstone (74.0% silt, 24.0% clay).
The sand content increases with depth from 0.20% to
3.51% near the contact with the underlying basalt. The
sand-rich siltstone may represent a sandy turbidite. Tex-
turally the sediments are poorly sorted (7; = 1.82¢),
strongly fine-skewed (Sk, = 0.45), and leptokurtic (K4
= 0.53). Since only two samples were analyzed from
this interval, the grain-size data cannot be considered
representative of the section.

Core 36 (295.0-298.65 m) consists of hard nannofos-
sil-bearing siltstone with finely laminated sandy mud-
stone. One sample was analyzed from this core. The
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Figure 12. Variations in statistical parameters and percentages of sand, silt, and clay with depth in sediments from Hole 485A.

sediment is a poorly sorted, strongly fine-skewed, very
leptokurtic silt (Table 2).

Cores 37 and 38 (304.0-314.55 m) consist of nanno-
fossil-bearing clayey siltstone and siltstone. Two sam-
ples were analyzed from Core 37 (Tables 1 and 2). Tex-
turally, the sediments consists of clayey silt and silt
(2.6% sand, 65.0% silt, and 32.4% clay). Averaged val-
ues for statistical parameters, are: phi 5, 4.40¢ (47.36
pm); average grain size, 7.0¢ (7.81 um); sorting, 2.11¢
(very poorly sorted); skewness, 0.27 (fine-skewed); and
transformed kurtosis, 0.52 (mesokurtic).

DISCUSSION

Five textural types ranging from sandy silt to silty
clay were determined from the sediments cored at Sites
482 through 485 during Leg 65. Most are clayey silts
(Fig. 2).

The sediments analyzed are Quaternary in age. A
scatter diagram of average grain size versus sorting and
skewness (Fig. 12) reveals that the best-sorted sediments
have a mean diameter of almost 5.0¢ (31.25 pm) while
the worst-sorted sediments have mean sizes between 7.0
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and 9.0¢ (7.81-1.95 um); above 5.0¢ and below 9.0¢,
the sorting improves with increasing grain size, so that
the best-sorted sediments in the coarse silt-clay range
have average diameters of about 5.0 and 7.0¢. Sorting is
strongly dependent on the average grain size and thisis a
function of sediment composition; sediments that dis-
play the best sorting consist dominantly of one size pop-
ulations (Folk, 1968; Thayer et al., 1973).

Folk and Ward (1957) and Thayer et al. (1974) have
shown that skewness values which depart from the nor-
mal (i.e., which are greater than +0.1 or less than
—0.1) result from unequal mixing of two normal size
populations. Most of the sediments analyzed consist of
a dominant population of fine silt along with a subordi-
nate population of finer material. The resulting slight
excess of finer material produces the positive skewness.

Average values for transformed kurtosis are 0.48
(mesokurtic) at Site 482; 0.47 (platykurtic) at Site 483;
0.35 (very platykurtic) at Site 484; and 0.49 (mesokurtic)
at Site 485. These slight departures from normality (K
= 0.50) are also probably a consequence of the unequal
mixing of two different size populations. In the sedi-
ments analyzed, this results from the mixing of silt
(dominant population) with sand (subordinate coarse
population).

CONCLUSIONS

Folk and Ward’s statistical parameters have proven
extremely useful in distinguishing and characterizing the
unconsolidated lithologic units recovered on Leg 65 at
the mouth of the Gulf of California.

All of the samples analyzed have mean sizes in the silt
and clay range and are poorly to very poorly sorted.
Skewness values exhibit considerable variability and the
transformed kurtosis values range from very platykurtic
(K = 0.32, Site 483B, Core 1) to very leptokurtic (K¢
= 0.67, Site 485, Core 3).

Grain-size results from this study indicate marked
variability. The vertical variations are chiefly the result
of the occurrence of muddy terrigenous sediments (in-
terpreted as turbidites or mud flows) interlayered with
hemipelagic sediments. In general, the terrigenous sedi-
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ments are coarser grained, more poorly sorted, and
finer skewed than the hemipelagic sediments.

Sorting is dependent on average grain size. Sediments
with an average grain size of about 5.0¢ display the best
sorting while those with mean sizes between 7.0 and
9.0¢ have the poorest sorting. The values for skewness
and kurtosis show slight departures from those predict-
ed for a normal probability distribution.
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GRAIN-SIZE DISTRIBUTION OF SEDIMENTS
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Figure 13. Scatter diagram showing average grain size versus sorting
and skewness for Leg 65 sediments.
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