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ABSTRACT

Grain size of 139 unconsolidated sediment samples from seven DSDP sites in the Guaymas Basin and the south-
eastern tip of the Baja California Peninsula was determined by sieve and pipette techniques. Shepard (1954) classifica-
tion and Inman (1952) parameters correlation were used for all samples. Sediment texture ranged from sand to silty
clay. On the basis of grain-size parameter, the sediments can be divided into three broad groups: (1) very fine sands and
coarse silts; (2) medium- to very fine silts; and (3) clays and coarse silts.

INTRODUCTION

This chapter presents information on grain size from
Pleistocene and Pliocene deep-sea sediments cored at
seven sites in the Guaymas Basin and the southeastern
tip of Baja California (Fig. 1). Grain size is a fundamen-
tal property of deep-sea sediments and sedimentary rock
(Griffiths, 1967; Blatt et al., 1972). According to Thayer
et al. (1974), little detailed work on grain-size distri-
bution or statistical parameters has been done. This
chapter provides basic data on grain size for different
lithological units cored at these sites. The information
may be useful for relating size distribution to environ-
ments of deposition, physical mechanisms of sedimenta-
tion, and physical properties of the sediments. Site loca-
tions are indicated in Figure 1.

METHODS

The distribution of sand-silt-clay was determined with 10 cm3

sediment samples collected when the cores were split and described
(see Tables 1, 2). The sediment classification (Fig. 2) is Shepard's
(1954), with sand, silt, and clay boundaries based on the Wentworth
(1922) scale. The parameters correlation (Fig. 3) was suggested by In-
man (1952). Sand, silt, and clay fractions contain particles whose
diameters range from 2000 to 62.5 µm, 62.5 to 3.91 µm, and less than
3.91 µm, respectively. This classification is applied regardless of sedi-
ment type and origin (Bode, 1974), hence the sediment names used in
Table 1 may differ from those used elsewhere in this volume.

Standard sieve, settling tube, and pipette methods determined the
grain-size distribution. The samples were dried and dispersed by soak-
ing for 24 hours in 200 ml of distilled water. If a sample failed to dis-
aggregate, it was treated with hydrogen peroxide and 50 ml of 10%
sodium hexametaphosphate (calgon). If lumps of mud remained after
soaking, they were removed by gentle crushing with a rubber-gloved
finger (Folk, 1968).

The sand fraction was removed by wet sieving using a 62.5 µm
sieve (No. 230 U.S. Standard Sieve) to separate it from the mud (silt
and clay) fraction. The silt and clay fractions were analyzed by pipette
analysis (Folk, 1968). Sampling depths and times were calculated us-
ing equations derived from Stokes's settling velocity equation (Krum-
bein and Pettijohn, 1938). Pipette withdrawals were taken at times
corresponding to 1.00 unit intervals from 4.00 to 11.0Φ- The pipette
analyses were terminated at 11.00, because particles smaller than this
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Figure 1. Leg 64 drilling sites.
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diameter are strongly affected by Brownian movement (Irani and
Callis, 1963; Thayer et al., 1974). The sand fraction was dried and
analyzed at 1/40 and 1/20 by settling tube method (Emery, 1938).

Cumulative percentages of sand and mud were determined, and
cumulative curves were drawn on probability graph paper (probability
scale ×90 division). If the cumulative percentage at 11.00 was less
than 95%, the unsampled fine population was interpolated by extend-
ing the cumulative curve in a line from 11.00 to 14.00 at 100% (Folk,
1968). This operation assumes that all sediment is coarser than 14.00,
and that the clay mode lies near 12.00. Cumulative percentage values
for 12.00 and 13.00 were read directly from the interpolated curve
(Thayer, et al., 1974).

Folk and Ward (1957) and Inman (1952) statistics were calculated
(Table 2). Folk and Ward (1957) statistics are used, since they are the
most widely used by sedimentologists. The Folk and Ward (1957)
measures are given in the following formulas:

Graphic mean:

My =
016 +050 +084.
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Table 1. Folk's statistical parameters. Table 1. (Continued).

Sample
(interval in cm)

Hole 474

1-2, 45-47
2-2, 55-57
3-2, 50-52
4-2, 80-82
5-3, 47-49
6-4, 69-71
7-5, 110-112
8-2, 52-54
11-2, 114-116
12-1, 40-42
13-1,49-51
14-2, 47-49
16-3, 0-2
16-3,9-11
17-5, 25-27
17-5, 57-57
17-5, 77-79
18-3, 32-34
19-2, 90-92

Hole 474A

14, 68-70
14, 85-87
1-4, 101-103
2-1, 103-105
2-1, 137-139
3-5, 35-37
3-5, 78-80
3-5, 109-111
3-5, 137-139
4-4, 76-78
6-1,99-101
6-1, 148-150
6-2, 11-13
7-2,49-51
9-3, 59-60
10-2, 60-62
12-3, 62-64
13-3, 81-83
13-4, 7-9
134, 108-110
134, 116-118
16-3, 67-69
17-4, 82-84
19-2, 52-54
21-5, 79-81
23-1, 88-90
234, 87-89
234, 113-115
25-1, 62-64
254, 142-144
25-5.CC, 16-18
274, 81-83
284, 69-71
29-2, 112-114
30-1, 121-123
30-2, 3-5
30-2, 43-45
30-2, 113-115
30-3, 68-70
31-3, 54-56
32-5, 108-110
33-3, 83-85
36-2, 104-106

Hole 475

1-2, 62-64

2-5, 121-123
3-2, 74-76
54, 71-73
6-5, 23-25
8-5, 64-66
94, 67-69
11-6, 16-18
12-5, 31-33
134, 51-53
15-2, 80-82
15-3, 77-79

Depth

(m)

1.95
4.05

13.50
23.30
33.30
45.19
56.60
61.02
90.14
97.40

106.99
117.97
138.00
138.09
150.75
151.05
151.27
157.32
165.90

168.68
168.85
169.01
174.03
174.37
188.84
189.28
189.59
189.87
197.26
211.99
212.48
212.61
222.49
243.09
251.10
271.62
281.31
282.81
283.08
283.16
309.67
320.82
329.02
350.79
363.88
368.37
368.63
382.62
387.92
388.68
406.31
414.69
422.62
430.71
431.03
431.43
432.13
433.18
442.53
455.58
460.83
489.04

2.12

12.62
17.74
39.71
50.23
69.64
77.67
99.16

107.31
115.51
131.80
133.27

Φ5

4.00
3.75
4.40
4.20
3.05
3.00
1.15
0.70
2.60
4.75
4.50
4.30
3.85
0.00
3.90
4.20
3.00
3.20
3.90

4.20
5.15
3.01
3.42
2.90
4.75
4.50
2.50
2.86
4.80
4.65
3.15
1.06
3.90
4.37
4.32
4.08
5.35
4.26
2.86
3.76
4.00
4.55
4.65
4.40
1.50
4.43
4.14
4.30
4.90
3.80
4.15
4.86
4.71
4.27
3.80
3.20
1.66
4.50
4.70
4.30
3.96
4.60

4.50

2.50
4.25
4.90
4.00
4.20
4.20
4.10
4.50
4.60
3.90
2.65

MZ(Φ)

8.700
7.200
7.866
8.800
7.466
6.700
4.000
1.886
7.400
8.783
7.433
8.533
7.066
2.183
7.850
8.416
6.886
7.466
7.750

7.983
8.073
4.366
5.210
4.960
7.420
7.316
4.583
3.840
8.500
7.533
5.320
5.633
8.000
7.433
6.916
6.800
7.710
7.150
5.623
6.233
7.450
6.983
7.816
7.633
5.316
7.513
7.050
7.016
7.100
6.400
6.653
8.416
6.600
6.460
6.183
5.633
3.793
8.133
6.716
6.316
6.950
7.666

8.546

5.583
7.300
8.250
7.133
7.683
7.966
7.500
6.800
7.933
7.833
4.666

°l(Φ)

2.487
2.691
2.263
2.366
2.792
2.662
2.486
1.363
2.186
2.320
2.361
2.426
2.230
1.509
2.323
2.574
2.958
2.654
2.163

2.431
2.283
1.632
1.741
2.460
2.122
2.140
1.940
1.080
2.023
2.181
2.384
3.376
2.767
2.275
1.971
1.678
1.942
2.190
2.068
1.967
2.598
1.911
2.222
2.393
2.697
2.443
2.415
1.793
1.653
2.286
2.081
2.146
1.664
2.002
2.014
2.293
2.101
2.663
1.673
2.023
2.072
1.941

2.131

3.291
1.790
2.553
1.859
2.476
2.325
1.8%
1.394
2.528
2.663
2.325

SKf

0.038
0.053

-0.072
-0.098
-0.163

0.043
0.600
0.319

-0.524
-0.027

0.387
0.042
0.051
0.004

-0.222
-0.017

0.234
-0.091
-0.212

-0.130
0.272
0.730
0.492
0.734
0.324

-0.291
0.471
0.611

-0.055
0.227
0.664

-0.058
0.331
0.253
0.107
0.071
0.322
0.338
0.446
0.104
0.293
0.155
0.061
0.055
0.116
0.197
0.401
0.195
0.210
0.337
0.653
0.004

-0.645
0.505
0.234
0.468
0.650

-0.065
0.334
0.540
0.058

-0.130

-0.316

0.673
-0.509
-0.021
-0.396

0.060
-0.265
-0.469
-0.214

0.270
0.116
0.748

0.771
0.709
1.020
0.956
0.865
0.728
1.358
1.467
1.414
0.741
0.842
0.819
0.875
1.639
0.914
0.756
0.770
0.850
1.058

0.798
0.913
2.584
1.608
1.710
0.845
0.900
0.912
2.843
1.082
0.917
1.491
0.684
0.613
0.835
0.803
0.764
0.929
1.053
1.062
0.680
0.768
1.042
0.907
0.780
0.781
0.738
0.887
0.915
0.841
1.007
1.516
0.812
1.248
1.142
0.833
0.910
1.324
0.627
0.868
1.195
0.745
0.826

1.004

0.656
0.988
0.619
1.069
0.987
0.786
0.785
0.949
0.719
1.053
1.668

K'G

0.435
0.415
0.505
0.489
0.464
0.421
0.576
0.594
0.585
0.426
0.457
0.450
0.467
0.621
0.477
0.430
0.435
0.459
0.514

0.444
0.477
0.721
0.616
0.631
0.460
0.473
0.477
0.740
0.520
0.480
0.598
0.406
0.380
0.455
0.445
0.433
0.481
0.513
0.515
0.404
0.434
0.510
0.475
0.438
0.438
0.424
0.470
0.478
0.457
0.501
0.602
0.448
0.555
0.533
0.454
0.476
0.569
0.385
0.464
0.544
0.426
0.452

0.501

0.396
0.497
0.382
0.516
0.4%
0.440
0.439
0.487
0.418
0.513
0.625

Sample
(interval in cm)

Hole 475 (Cont.)

15-3, 99-101
154, 104-106
154, 122-124
15-6, 65-67
16-5, 33-35
17-2, 44-46
174, 42-44

Hole 475B

1-7, 61-63

Hole 476

1-2, 48-50
24, 130-132
3-3, 89-91
5-3, 77-79
64, 71-73
74, 106-108
8-2, 126-128
104, 57-59
11-6,99-101
13-5, 65-67
15-3, 77-79
16-3, 67-69
17-1, 85-87
i8-5, 65-67
19-1, 86-88
20-5, 69-71
21-3, 28-30

Hole 477

3-2, 8-10
3-2, 113-115
4-1, 81-83
5-1, 78-80
7-1, 22-24
15-1, 11-13
16-2, 24-26
17-3, 21-23
19-2, 135-137
20-2, 84-86

Hole 478

1-1, 15-17
2-3, 65-67
2-3, 80-82
3-1, 2-4
3-2, 70-72
3-3,9-11
3-3, 56-58

9-5, 61-63
15-3, 77-79
17-3, 61-63
28-6, 36-38
32-1,42-44
32-1, 110-112
36-1, 132-134
39-3, 57-59

Hole 479

6-2, 66-68
10-6, 26-28
21-2, 90-92
364, 89-90
44-5, 24-26

Hole 481

3-2, 69-71

Hole 481A

6-1, 4-6
6-3, 76-78
6-5, 116-118
10-1, 55-57
24-2, 133-135
254, 34-36
27-2, 40-42
304, 59-61
30-6, 6-8

Depth
(m)

133.49
135.04
135.22
137.65
145.33
150.44
153.42

9.61

1.98
14.80
22.39
41.27
53.21
61.71
68.76
90.07

102.99
120.15
136.27
145.67
152.35
167.65
171.36
186.69
192.78

12.08
13.13
20.81
30.28
48.72

105.11
116.74
127.71
146.35
155.34

0.15
7.15
7.30

13.02
15.02
16.09
16.56

76.61
130.77
149.61
248.86
269.92
270.60
308.82
330.07

2.16
87.16

185.90
331.39
408.24

11.69

89.54
93.26
96.66

128.05
262.33
274.84
290.90
322.59
325.06

Φ5

4.35
3.80
3.60
4.15
4.40
3.75
4.60

4.50

2.10
3.35
4.50
2.65
3.24
4.70
4.70
5.05
4.30
4.15
1.65
2.55
4.37
3.80
3.85
3.05
1.70

5.75
4.35
4.85
3.90
4.50
4.80
4.60
4.00
2.85
5.00

3.58
4.45
5.10
5.35
5.30
4.50
2.60

4.35
4.65
4.20
4.10
4.30
1.55
3.70
4.50

4.55
4.50
4.75
4.80
5.10

6.15

5.10
5.00
2.75
4.10
5.10
4.85
4.80
4.95
4.80

MZ(Φ) c

6.966

U(Φ)

.876
7.000 2.140
6.210 2 .112
7.866 2.690
6.933 2.075
6.600 2.333
7.316 2.062

0.033 1

8.133 3

.709

.133
7.463 2.401
8.700 2.408
6.116 2.746
6.333 2.264
8.133 2.403
8.616 2.215
8.6931 2.309
8.550 2.489
7.133 1 .756
4.216 2.030
7.483 3.268
7.770 2.668
8.000 :
6.600
6.900 ;
5.166 :

..381
.915
.714
.256

9.133 2.021
8.550 :
8.716 :
7.916 ;
7.450
8.233 :
8.000 ;
7.933 :

'.537
1.468
1.676
.423

-.370
-.508
'.694

6.060 2.960
7.766 2.490

5.933 :
8.583 :
8.250 :
8.050
7.616
7.283
4.516

8.416 :
8.050 :
6.800 ;
7.466 :
7.333 :
4.683 :
5.800 :
7.966 :

6.916
8.053
8.600 :
9.350 :
8.466 :

9.216

7.150
7.566
4.466
7.416 :
7.233
6.716
7.400 :
8.450
7.500

1.325
'.523
1.089
.767
.853
.949
.567

1.621
'.503
5.048
'.388
'.363
'.262
1.186
'.661

.789

.925
1.350
1.160
1.330

.968

.233

.994

.853
1.356
.632
.530

1.155
.972
.905

0.207
0.070
0.307
0.184
0.332
0.189
0.248

-0.289

-0.133
-0.054
-0.046

0.122
-0.026
-0.062
-0.102

0.010
-0.304
-0.087

0.463
-0.118

0.088
0.004
0.089

-0.069
0.712

0.080
0.017

-0.062
0.108

-0.171
0.102
0.225
0.000
0.577
0.315

0.539
-0.098

0.183
0.110
0.304
0.114
0.594

-0.025
0.250
0.363
0.113
0.319
0.210
0.503
0.290

0.348
-0.042

0.034
-0.152

0.208

0.014

-0.116
0.394
0.538
0.293
0.146
0.392
0.453

-0.065
0.390

KG

0.920
0.858
0.872
1.209
1.001
0.901
1.001

1.439

0.817
0.966
0.739
0.616
0.617
0.780
0.863
0.720
0.750
1.028
1.223
0.819
0.711
1.175
1.339
0.873
1.010

0.711
0.860
0.713
0.804
1.289
0.856
0.837
0.781
0.848
0.713

1.248
0.675
0.881
0.857
0.834
1.086
1.395

0.6%
0.867
1.006
0.899
1.281
0.913
1.411
0.608

0.934
1.081
0.786
0.900
0.679

0.690

0.809
1.315
1.324
0.976
0.843
1.055
1.036
1.024
2.909

K'G

0.479
0.461
0.465
0.547
0.500
0.474
0.500

0.590

0.449
0.491
0.425
0.381
0.381
0.438
0.463
0.418
0.428
0.507
0.550
0.450
0.415
0.540
0.572
0.466
0.502

0.415
0.462
0.416
0.445
0.563
0.461
0.455
0.438
0.459
0.416

0.555
0.403
0.468
0.461
0.454
0.520
0.582

0.410
0.464
0.501
0.473
0.561
0.477
0.585
0.378

0.483
0.519
0.440
0.473
0.404

0.408

0.447
0.568
0.569
0.494
0.457
0.513
0.508
0.506
0.744
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Table 2. Grain-size determinations. Table 2. (Continued).

Core/Section
(interval in cm)

Hole 474

1-2, 45-47
2-2, 55-57
3-2, 50-52
4-2, 80-82
5-3, 47-49
6-4, 69-71
7-5, 110-112
8-2, 52-54
11-2, 114-116
12-1,40-42
13-1, 49-51
14-2, 47-49
16-3, 0-2
16-3, 9-11
17-5, 55-57
17-5, 77-79
18-3, 32-34
19-2, 90-92

LJ^Ip> AIAA
rlOlc *r /̂ tA.

1-4, 68-70
1-4, 85-87
1-4, 101-103
2-1, 103-105
2-1, 137-139
3-5, 35-37
3-5, 78-80
3-5, 109-111
3-5, 137-139
4-4, 76-78
6-1, 99-101
6-1, 148-150
6-2, 11-13
7-2, 49-51
9-3, 59-60
10-2, 60-62
12-3, 62-64
13-3, 81-83
13-4, 7-9
14-4, 108-110
13-4, 116-118
16-3, 67-69
17-4, 82-84
19-2, 52-54
21-5, 79-81
23-1, 88-90
23-4, 87-89
23-4, 113-115
25-1, 62-64
25-1, 142-144
25-5.CC, 16-18
27-4, 81-83
28-4, 69-71
29-2, 112-114
30-1, 121-123
30-2, 3-5
30-2, 43-45
30-2, 113-115
30-3, 68-70
31-3, 54-56
32-5, 108-110
33-3, 83-85
36-2, 104-106

Hole 475

1-2, 62-64
2-5, 121-123
3-2, 74-76
5-4, 71-73
6-5, 23-25
8-5, 64-66

Depth
(m)

1.95
4.05

13.50
23.30
33.30
45.19
56.60
61.02
90.14
97.40

106.99
117.97
138.00
138.09
151.05
151.27
157.32
165.90

168.68
168.85
169.01
174.03
174.37
188.85
189.28
189.59
189.87
197.26
211.99
212.48
212.61
222.49
243.09
251.10
271.62
281.31
282.81
283.08
283.16
309.67
320.82
329.02
350.79
363.88
368.37
368.63
382.62
387.92
388.68
406.31
414.69
422.62
430.71
431.03
431.43
432.13
433.18
442.53
455.58
460.83
489.04

2.12
12.62
17.74
39.71
50.23
69.64

Sand

5.29
15.26
2.54
4.02

14.06
20.38
65.60
92.58
12.94
1.42
2.40
3.77
8.83

92.33
4.36

18.05
12.37
7.66

3.75
0.62

71.28
21.43
53.37
0.61
1.41

50.12
75.90

0.93
1.26

40.90
32.13

6.32
2.40
2.10
4.44
0.67
3.53

22.48
15.24
4.90
0.75
0.27
2.01

33.23
1.41
3.98
3.60

—
12.33
4.30
0.84
1.29
2.49

13.77
27.06
70.24

1.01
0.24
1.49
6.07
1.50

3.12
54.50

3.25
8.66
4.83
3.53

Silt
(%)

37.62
41.12
46.16
28.85
38.52
39.80
21.39

4.75
31.88
35.46
61.40
41.41
53.83

3.88
41.18
47.61
41.43
39.60

40.45
54.50
23.12
69.16
31.08
61.33
61.10
42.59
20.44
36.33
60.53
42.98
37.40
48.38
49.08
66.06
60.24
62.87
67.04
60.99
57.24
57.95
66.98
53.53
52.85
45.42
58.95
67.47
65.20
67.00
64.50
78.00
48.22
77.52
76.87
64.29
55.15
21.26
45.41
75.37
79.66
63.10
50.60

33.58
18.87
39.65
37.94
46.65
53.43

Clay
(%)

57.09
43.62
51.30
67.13
47.42
39.82
12.72
2.67

55.18
63.12
36.20
54.82
37.34

3.89
54.46
34.34
46.20
52.74

55.80
44.88

5.60
9.41

15.55
38.06
37.49

7.29
3.68

62.74
38.21
16.12
30.47
45.30
48.52
31.84
35.32
36.46
29.43
16.53
27.52
37.15
32.27
46.20
45.14
21.35
39.64
28.55
31.20
33.00
23.17
17.70
50.94
21.19
20.64
21.94
17.79
8.73

53.58
24.39
18.85
30.83
47.90

63.30
26.73
57.10
53.40
48.52
43.04

Classification

Silty clay
Silty clay
Silty clay
Silty clay
Silty clay
Silty clay
Silty sand
Sand
Silty clay
Silty clay
Clayey silt
Silty clay
Clayey silt
Sand
Silty clay
Clayey silt
Silty clay
Silty clay

Silty clay
Clayey silt
Silty sand
Sandy silt
Silty sand
Clayey silt
Clayey silt
Silty sand
Sand
Silty clay
Clayey silt
Sandy silt
Silt-sandy-clay
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Sandy silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Sandy silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Silt
Silt clay
Silt
Silt
Clayey silt
Sandy silt
Silty sand
Silty clay
Silt
Silt
Clayey silt
Clayey silt

Silty clay
Clayey sand
Silty clay
Silty clay
Silty clay
Clayey silt

Core/Section
(interval in cm)

Hole 475 (Cont.)

9-4, 67-69
11-6, 16-18
12-5, 31-33
13-4, 51-53
15-2, 80-82
15-3, 77-79
15-3, 99-101
15-4, 104-106
15-4, 122-124
15-6, 65-67
16-5, 33-35
17-2, 44-46
17-4, 42-44

Hole 475B

1-7, 61-63

TJΛIO ΛH£L

Hole 476
1-2, 48-50
2-4, 130-132
3-3, 89-91
5-3, 77-79
6-4, 71-73
7-4, 106-108
8-2, 126-128
10-4, 57-59
11-6, 99-101
13-5, 65-67
13-3, 77-79
16-3, 67-69
17-1, 85-87
18-5, 65-67
19-1, 86-88
20-5, 69-71
21-3, 28-30

Hole 477

3-2, 8-10
3-2, 113-115
4-1, 81-83
5-1, 78-80
7-1,22-24
15-1, 11-13
16-2, 24-26
17-3, 21-23
19-2, 135-137
20-2, 84-86

Hole 478
1-1, 15-17
2-3, 65-67
2-3, 80-82
3-1, 2-4
3-2, 70-72
3-3, 9-11
3-3, 56-58
9-5, 61-63
15-3, 77-79
17-3, 61-63
28-6, 36-38
32-1, 42-44
324, 110-112
36-1, 132-134
39-3, 57-59

Hole 479

6-2, 66-68
10-6, 26-28
21-2, 90-92
36-4, 89-90
44-5, 24-46

Depth
(m)

77.67
99.16

107.31
115.51
131.80
133.27
133.49
135.04
135.22
137.65
145.33
150.44
153.42

9.61

1.98
14.80
22.39
41.27
53.21
61.71
68.76
90.07

102.99
120.15
136.27
145.67
152.35
167.65
171.36
186.69
192.78

12.08
13.13
20.81
30.28
48.72

105.11
116.74
127.71
146.35
155.34

0.15
7.15
7.30

13.02
15.20
16.09
16.56
76.61

130.77
149.61
248.86
269.92
270.60
308.82
330.07

2.16
87.16

185.90
331.39
408.24

Sand
(%)

3.51
4.30
2.01
1.33
8.90

64.60
2.75
6.23

11.92
4.02
1.62

14.31
1.33

2.52

11.43
8.90
2.94

38.30
22.09

2.10
2.50
0.14
3.33
4.27

58.94
18.70
1.54
6.61

10.00
18.00
48.95

1.21
2.88
1.20
5.93
2.33
0.47
0.92
4.85

41.21
1.84

14.12
2.96
2.73
1.20
0.93
1.47

51.00
3.21
1.36
3.46
4.24
2.52

34.98
15.33
1.22

2.19
2.71
1.37
0.25
2.22

Silt
(%)

36.35
37.70
81.39
51.34
48.92
23.60
65.75
61.07
67.48
52.58
70.92
57.33
68.40

26.38

33.44
45.50
35.10
27.65
40.11
47.30
36.04
39.83
39.44
56.98
35.98
35.63
57.58
45.45
70.70
42.83
31.35

33.31
40.32
35.92
49.72
58.60
48.69
57.16
59.71
34.76
61.82

68.90
39.04
49.00
50.86
59.89
59.94
42.00
40.40
56.69
67.28
57.90
68.60
54.82
68.31
54.64

68.18
45.65
41.66
25.19
48.34

Clay
(<%)

60.14
58.00
16.60
47.33
42.18
11.80
31.50
32.70
20.60
43.40
27.46
28.36
30.27

71.10

55.13
45.60
61.96
34.05
37.80
50.60
61.46
60.03
57.23
38.75

5.08
45.67
40.88
47.94
19.30
39.17
19.70

65.48
56.80
62.88
44.35
39.07
50.84
41.92
35.44
24.03
36.34

16.98
58.00
48.27
47.94
39.18
38.59

7.00
56.39
41.95
29.26
37.86
28.88
10.20
16.36
44.14

29.63
51.64
56.97
74.56
49.44

Classification

Silty clay
Silty clay
Silt
Clayey silt
Clayey silt
Silty sand
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Clayey silt

Silty clay

Silty clay
Silty clay
Silty clay
Sand-clay-silt
Clayey silt
Silty clay
Silty clay
Silty clay
Silty clay
Clayey silt
Silty sand
Silty clay
Clayey silt
Silty clay
Clayey silt
Clayey silt
Silty sand

Silty clay
Silty clay
Silty clay
Clayey silt
Clayey silt
Silty clay
Clayey silt
Clayey silt
Silty sand
Clayey silt

Clayey silt
Silty clay
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Silty sand
Silty clay
Clayey silt
Clayey silt
Clayey silt
Clayey silt
Sandy silt
Clayey silt
Clayey silt

Clayey silt
Silty clay
Silty clay
Silty clay
Silty clay
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Table 2. (Continued). 474 474A 475 475B 47ė 477 478 479 481481A

Core/Section
(interval in cm)

Hole 481

3-2, 69-71

Hole 481A

6-1, 4-6
6-3, 76-78
6-5, 116-118
10-1, 55-57
24-2, 133-135
25-4, 34-36
27-2, 40-42
30A 59-61
30-6, 6-8

Depth
(m)

11.69

89.54
93.26
96.66

128.05
262.33
274.84
290.90
322.59
325.06

Sand
(%)

1.03

1.00
1.16

50.80
4.70
2.00
1.94
1.03
1.12
0.30

Silt
(%)

32.07

68.00
63,00
39.70
57.98
65.71
78.45
70.21
37.35
66.63

Clay
(%)

69.90

31.00
35.84

9.50
37.32
32.29
19.61
28.76
61.53
33.07

Classification

Silty clay

Clayey silt
Clayey silt
Silty sand
Clayey silt
Clayey silt
Silt
Clayey silt
Silty clay
Clayey silt

Inclusive graphic standard deviation:

084 - 016 095 - 05

6.6

Skewness:

^16 + </>84 - 20 50 05 + 095 - 20 50
SKf = —

2 (084 - 016) 2 (0 95 - 05)

Kurtosis:

Kr.
095 - 05

2.44(075 - 025)

Transformed kurtosis:

K'n =
Kr

+K't

RESULTS

Triangular diagrams showing sand-silt-clay percent-
ages for different sites are shown in Figure 2.

Table 1 lists Folk and Ward (1957) statistical param-
eters for all samples. Percentages of sand-silt-clay and
Shepard's (1954) textural terms for individual samples
are tabulated in Table 2. Three broad textural groups
are illustrated in Figure 3. Sand and silty sand sedi-
ments compose Group 1; silt, sandy silt, clayey silt,
sand-silt-clay, and silty clay sediments occur in group
II; and silty clays, with more than 65% of clay, con-
stitute Group III.

Hole 474

Hole 474, 55 km southeast of the tip of Baja Cali-
fornia, was continuously cored to a depth of 182.50
meters. Three sedimentary units occur in the Quater-
nary section.

Unit 1, 0-21 meters, is hemipelagic diatomaceous
mud and ooze. Three samples were analyzed. Sediments
from this unit are silty clays (Fig. 2) and occur in Group
II (Fig. 3). The coarsest 5% of the distribution (05)
averages 4.050 (60.5 µm). Mean size averages 7.920 (4.2
µih). The sediments are very poorly sorted (sample

Clay

• .\Silty Clay

Clayey Sand A Clayey Silt

Silty Sand Sandy SiltSand

Figure 2. Sediment classification after Shepard (1954) with sand-silt-
clay percentages of samples from stratigraphic units at Leg 64
drilling sites.

Fine Very Fine Coarse Medium Fine Very Fine
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Figure 3. Textural groups of sediment from Leg 64 drilling sites,
according to Inman's (1952) criteria.
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GRAIN-SIZE DISTRIBUTION

average: Λ: = 2.480) and platykurtic (x = 0.45). Skew-
ness is near symmetrical (between +0.05 and -0.07)
and coarser toward the base of the unit.

Unit 2, 21 to 87 meters, is a sequence of cobbles,
gravel, and sand, fining upward to nannofossil-rich silty
clay. Five samples were analyzed. Phi 5 averages 2.420
(186.6 µm), and mean size is 5.770 (18.3 µm). Most
sediments are very poorly sorted (x - 2.330), although
the sand has a slightly better sorting value (Table 1).
Skewness averages 0.14 (fine skewed), and transformed
kurtosis is 0.50 (mesokurtic). Figure 4 illustrates vertical
variations in sand-silt-clay percentage, mean size, sort-
ing, skewness, and transformed kurtosis. Toward the
base of the unit, there is an increment in the percentage
of sand and a decrease in the percentage of silt and clay.
Phi 5 and mean size also decrease in the same direction.
Sorting becomes better, skewness is finer, and trans-
formed kurtosis tends to be downwardly leptokurtic
(Tables 1 and 2). Silty sand is the only lithologic type
represented in Group I (Fig. 3); others correspond to
Group II.

Unit 3, 87 to 182.5 meters, consists of deeper-water
clayey silts, silty clays, nannofossil marls, and mud tur-
bidites. Eleven samples were analyzed. Texturally, most
of the samples are silty clays, and the others are clayey
silts and sand (Fig. 3). The coarsest 5% average 3.470
(90.0 µm), and mean size is 7.250 (6.6 µm). The sedi-
ments arevery poorly sorted (x - -2.330), near sym-
metrical (x = -0.03), and mesokurtic (x = 0.48). There
are some vertical variations at 90, 138, and 151 meters
resulting from clay or sand. Sequences of sand and
clayey silt or silty clay and clayey silt may be mud tur-
bidites with more silt and basal muddy sand occurring
higher in the unit (Fig. 5). Sand tends to be coarser (05
= 0.000; Mz = 2.180), poorly sorted (σ7 = 1.500), and
very leptokurtic (K' G = 0.62). The main constituents
are quartz, mica (biotite), benthic and planktonic fora-
minifers, fish debris, and echinoid spines.

Φ5 MziΦ) θf(Φ) SK/ K'Q S a n d - S i l t - C l a y

0 5 2 9 1.5 3 - 0 . 4 0 + 0 . 4 5 7 0 1 0 0 (%)

05 MZ(Φ) σ,(Φ) SKj K'Q Sand-Silt-Clay

0.0 4.0 1.0 9.0 1.0 3.0-0.2 +0.6 .40 .60 0

20

30

S 40

50

60

70

80

80

90

100

110

•f 120

Q
E 130
o
o

150

160

170

180

Figure 4. Vertical variations in grain-size parameters of sediment
from Hole 474, Unit 2 (depth below mudline).

Figure 5. Vertical variations in grain-size parameters of sediment
from Hole 474, Unit 3 (depth below mudline).

Hole 474A

Hole 474A was continuously cored from 163.5 meters
to a total subbottom depth of 626 meters. The lower-
most of the three sedimentary units of Hole 474A con-
tinued to 240 meters. Two other underlying units occur
in this hole.

Unit 4 is a continuing Quaternary section of silty
claystone to clayey siltstone and mudstone turbidites to
480 meters. Forty-three samples were analyzed. Tex-
turally, this unit is extremely variable (Fig. 3). The silty
claystone and clayey siltstone are clayey silt and silty
clay, whereas the mudstone turbidites are silty sand,
sandy silt, clayey silt, and silt. Forty-three samples were
analyzed from this hole. Because of the wide variety of
lithological types, average values for statistical param-
eters resulted in large standard deviations (Table 1). The
most conspicuous textural feature of the sediments is
that most of them are clayey silt and silty clay (Fig. 2,
Table 2). Group I (Fig. 3) contains silty sands; all other
sediments are included in Group II.

Average mean values for statistical parameters are as
follows: coarsest 5% of the distribution is 3.930 (65.5
µm); mean size is 6.280 (12.8 µm); sorting is 2.130 (very
poorly sorted); skewness is 0.24 (fine skewed); and
transformed kurtosis is 0.48 (mesokurtic).

There are vertical variations in the unit's grain-size
parameters and sand-silt-clay percentages at 168, 174,
189, 212, 282, 368, and between 430 and 433 meters
(Figs. 6; 7). These variations result from sequences of
mud turbidites with more silt at the top and a basal or
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o 05 MZ(Φ) θt(Φ) SK, K'Q Sand-Silt-Clay
1 θ 4 8 1 3-0.4 0+0.4 0.4 0.7 0 100 (%)

Figure 6. Vertical variations in grain-size parameters of sequences of
mud turbidites in Hole 474A (depth below mudline).
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Figure 7. Vertical variations in grain-size parameters of mud turbidites
in Hole 474A (depth below mudline).

silty sand. These last sediments are scarce. Sand occurs
at the base of a clayey silt/silty sand sequence that could
be a mud turbidite; it is very fine grained, moderately
sorted, and strongly fine skewed (Table 1). Sand content
in silty sand sediments averages 61%; phi 5 averages
2.510 (178.5 µm), mean size is 4.420 (47.0 µm). These
sediments are_very poorly sorted (x = 2^030), strongly
fine skewed (* = 0.64), and leptokurtic (x 0.60). The
coarsest 5% of the distribution and the mean size tend
to be coarser with depth.

Hole 475

Hole 475 (196 m) lies in a slope basin 21 km southeast
of the tip of Baja California. Four lithologic units oc-
cur, ranging in age from Quaternary to early Pliocene
(?). Texturally, most of the sediments are silty clay and
clayey silt.

Unit 1, 0 to 130 meters, is Quaternary to late Pliocene
nannofossil diatomaceous silty clay to clayey silt; a
subunit, from 34 to 91 meters, has few fossils. In ac-
cordance with grain-size parameters, this unit has four
lithological types of sediments (Fig. 2; Table 1). The
coarsest 5% of the distribution averages 4.170 (56 µm),
and mean size is 7.460 (5.75 µm). The sedimentsare
very poorly sorted (x = _2.220), coarse skewed (x =
-0.11), and platykurtic (x = 0.41).

Unit 2, 130 to 143 meters, is upper-to-lower Pliocene
diatomaceous silty clay. We analyzed six samples. Tex-
turally, the sediments are clayey silt and silty sand; most
samples are clayey silt (Fig. 2; Table 1). Average values
for statistical parameters are: 05 = 3.830 (70 µm);
mean size = 6.780 (9.2 µm); sorting = 2.260 (very
poorly sorted); skewness = 0.28 (fine skewed); and
transformed kurtosis = 0.51 (mesokurtic). Some ver-
tical variations occur in the grain-size parameters (Fig.
8): Distinctive peaks occur between 131 and 137 me-
ters—a result of the presence of foraminiferal sand.
These fine and very fine sands are turbidites.

Unit 3, 150 to 158 meters, is early Pliocene, zeolite-
bearing clay and dolomitic mudstone. Texturally, the
two samples we analyzed from the upper part of the
unit, are very poorly sorted (x = 2.190), fine skewed (x
= 0.218), clayey silt; mean-size average is 6.950 (8.12
µm), and phi 5 averages 4.170 (56 µm).

Hole 475B

This hole was drilled adjacent to Hole 475 and
washed to 76 meters before we encountered basalt cob-
bles. Twenty meters were cored in cobbles, recovering
very little. Sediments recovered were Quaternary nan-
nofossil diatomaceous silty clay. One sample was ana-
lyzed. The sediment is a poorly sorted (σ7 = 1.700),
coarse skewed (5AT7 = -0.29), and leptokurtic (KQ =
0.59), silty clay. Mean size is 3.760 (74 µm).

Hole 476

Hole 476 lies in a small terrace on the lower continen-
tal slope southeast of the tip of Baja California. (Fig. 1).
The hole was continuously cored to 294.5 meters; six
lithological units occur in the hole.
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Figure 8. Vertical variations in grain-size parameters of sediment
from Hole 475, Unit 2 (depth below mudline).

Unit 1 is 0.00 to 66.0 meters of Pleistocene mud and
nannofossil diatomaceous ooze. Six samples were ana-
lyzed. Texturally, the unit has a variety of lithological
types. Most of the sediments are silty clay (Fig. 2, Table
1). Phi 5 averages 3.420 (93.5 µm), and mean size is 7.48
(5.6 µm). Sediments are very poorly sorted (x = 2.560),
Skewness averages -0.03 (near symmetrical), and
transformed kurtosis is platykurtic (0.42). Sand de-
creases downward from 11.43% to 2.10% in the silty
clay sediments.

Unit 2, 66.0 to 145.0 meters, is late Pliocene hemi-
pelagic silty clay. Five samples were analyzed. Textu-
rally, three sediments are silty clays, clayey silts, and
silty sands; most samples are silty clays (Fig. 2, Table 1).
The coarsest 5% averages 3.970 (62 µm), and mean size
is 7.450 (5.75 µm); sorting is 2.160 (very poorly sorted);
skewness is -0.004 (near symmetrical), and trans-
formed kurtosis is 0.47 (platykurtic). Vertical distribu-
tion of grain-size parameters shows peaks between 120
and 136 meters. These peaks result from the presence
of clayey silts and silty sands. Sand increases slightly
downhole, except in silty sand sediments, where the in-
crement in sand percentage is abrupt (Table 2).

Unit 3, 145.0-183.0 meters, is early Miocene diato-
maceous ooze with turbidites. Four samples were ana-
lyzed. Texturally, the sediments are clayey silts and silty
clays. Grain-size data (Fig. 2, Tables 1 and 2) do not
represent the entire unit. Average mean values are: 05
= 3.640 (80 µm); mean size = 7.460 (5.7 µm). Near the
top of the unit, the sediments are very poorly sorted
(3.260) and poorly sorted_at the bottom (1.910). Skew-
ness is near symmetrical (3c = 0.01).

Unit 4, 183.0 to 199.0 meters, contains shallow
marine claystones, glauconite sands, and barren zeolitic
clays of early Pliocene to Miocene age. Grain-size data
are based on only two samples (Table 1) and do not
represent the entire unit. Texturally, the sediments are
clayey silts and silty sands. Average mean values for

statistical parameters are: Phi 5 = 2.370 (195 µm);
mean size = 6.00 (16 µm). The sediments are very poorly
sorted (3c = 2.980), strongly fine skewed (v = 0.32),
and mesokurtic (KG = 0.48). Phi 5 and mean size tend
to be coarser downward in the unit. Sand increases in
the same direction (Table 2).

Hole 477
This hole, in the southern rift of the Guaymas Basin

(Fig. 1), was continuously cored to a depth of 191
meters. The drilling encountered and cored a dolerite sill
between 58 and 105.5 meters. Three lithological units
are discernible.

Unit 1, 0.0-58.0 meters, comprises diatomaceous tur-
bidites above the sill. Five samples were analyzed. It is
mostly silty clay, although a few clayey silt layers occur
(Fig. 2, Table 2). The coarsest 5% of the distribution
(05) averages 4.670 (40.5 µm) and tends to be coarser in
a downward direction; mean size decreases from 9.130
(1.82 µm) at the top of the unit to 7.450 (5.75 µm) at the
base and averages 4.670 (39.4 µm). The sedimentsare
very poorly sorted (3c = 2.22 0), near symmetrical (x =
0.00), and platykurtic (3c = 0.46), although some of the
clayey silts are fine skewed and platykurtic. Others are
coarse skewed and leptokurtic (Table 1).

Unit 2 is a dolerite sill.
Unit 3, 105.5 to 191.0 meters, comprises hydrother-

mally altered and indurated diatomaceous turbidites,
ranging from clay and claystone to sandy siltstone and
silty sandstone. Five samples, between 105.11 and
155.34 meters, were analyzed. This unit is texturally var-
iable (Fig. 2). Clays and claystones are silty clays and
clayey silts, whereas sandy siltstones and silty sand-
stones are silty sands. Because of the variety of litho-
logical types, average values for statistical parameters
display large standard deviations. Phi 5 averages 4.250
(52.5 µm), and mean size is 7.590 (5.2 µm). The sedi-
ments are very poorly sorted (JC = 2.600). Skewness
averages 0.24 (fine skewed), although silty sands and
silty clays are near symmetrical; clayey silts are strongly
fine skewed (x = 0.44). All of these sediments are in
Group II (Fig. 3).

Hole 478
Hole 478 lies 121 km northwest of the active spread-

ing rift in the southern Guaymas Basin (Fig. 1). It was
drilled continuously to a depth of 464 meters. Four
lithological units occur in the section. Fourteen samples
were analyzed from the units above basalt and dolerite.

Unit 1, from 0.0 to 188.2 meters, comprises latest
Pleistocene muddy diatomaceous ooze to diatomaceous
mud with episodic gray sandy turbidites. The muddy
diatomaceous ooze is clayey silt, whereas the dia-
tomaceous muds are silty clay; sandy turbidites are silty
sands. Most of the unit samples are clayey silts (Fig. 2).
Phi 5 averages 4.400 (47.4 µm), and mean size is 7^50
(6.2 µm). The sediments are very poorly sorted (x =
2.120), fine skewed (3c = 0.23), and mesokurtic (3c =
0.48). Vertical variations in grain-size parameters are
plotted in Figure 9.
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Silty sands are bottom sediments of turbidites that
are coarser grained and better sorted than the associated
clayey silt (muddy diatomaceous ooze). This sand tends
to be strongly fine skewed and leptokurtic (Tables 1 and
2). Figure 9 illustrates one of the sandy turbidite se-
quences composed of silty sand, clayey silt, and silty
clay occurring between 7 and 17 meters. This may repre-
sent two turbidite sequences.

Unit 2, from 188.2 to 260.0 meters, comprises latest
Pleistocene dolomitic siltstones and diatomaceous mud-
stones intruded by two dolerite sills. Data on grain size
(Tables 1 and 2) are based on one sample of sediment
cored at 248.86 meters. It is a very poorly sorted
(2.380), fine-skewed (0.11), and mesokurtic (0.47)
clayey silt. Phi 5 is 4.100 (58.2 µm) and mean size is
7.460 (5.7 µm).

Unit 3, 260 to 342 meters, is late Pleistocene,
diatomaceous silty claystones. Texturally, the sediments
are clayey silts and sandy silts (Fig. 2) with the following
average values: Phi 5 = 3.500 (88 µm); mean size 6.450
(11.5 µm), sorting = 2.450 (very poorly sorted); skew-
ness = 0.22 (fine skewed); and mesokurtosis = 0.50.
There are some vertical variations in grain-size param-
eters resulting from the occurrence of higher percentage
(35%), very poorly sorted (2.260), fine-skewed (0.21),
and very platykurtic (0.47) turbiditic silty sands (Fig. 2;
Tables 1 and 2).

Hole 479

Hole 479 lies on the northwest continental slope of
the Guaymas Basin (Fig. 1) within the oxygen minimum
and over the presumed proto-Gulf of California sedi-
ments and crust. It is located in the axis of a syncline
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Hole 478, Unit 3 (depth below mudline).

above the scarp of the transform fault of the basin
where the drilled section outcrops at the seafloor.

This hole was cored to a depth of 440 meters. The
lithology of the entire section is Quaternary and the sed-
iment is mainly muddy diatomaceous ooze with alter-
nating sequences of varves and homogeneous, probably
bioturbated, zones.

Five samples cored between 2.16 and 408.24 meters
were analyzed. Texturally, most of the sediments are
silty clays (Fig. 2). The coarsest 5% averages 4.740 (37.2
µm), and mean size is 3.560 (85 µm). The sediments are
very poorly sorted (3c ==_ 2.11Φ), near symmetrical (x =
0.08), and platykurtic (x = 0.46). Sand and silt percent-
ages and clay content decrease with depth. This ten-
dency changes at 408.24 meters, where the sand and silt
percentages increase and the clay percentages diminish
(Table 2).

Hole 481

Hole 481 lies near the southwestern end of the north-
ern active spreading rift of the Guaymas Basin. This
hole was drilled with the Serocki-Storms-Cameron
piston corer. The lithology of the entire section is
Quaternary, composed mainly of muddy diatomaceous
ooze with turbidites ranging from sandy- to diatoma-
ceous silty clay. The hole was cored only to a depth of
52.50 meters, and one sample was analyzed (Fig. 2,
Tables 1, 2). Texturally, the sediment corresponds with
a poorly sorted (σ7 = 1.960), near symmetrical (SKt =
0.01), and platykurtic (Kó = 0.40) silty clay.

Hole 481A
This hole, located in nearly the same position as Hole

481, was cored from 42.0 to 384.0 meters. The sediment
includes four alternating, interbedded, diatomaceous
types: two distinctive turbidite types, mass flow depos-
its, and laminated sediments. Four sills or sill groups in-
trude into the soft, young sediments. Nine samples from
this hole were analyzed; four were cored at 89.5-128.0
meters over the shallowest sill, and five between sills,
from 262 to 325 meters.

Sediments from 89.5 to 97.0 meters are the basal part
of a large, graded turbidite composed of firm clayey silt
grading through sandy silt to silty sand with a thick zone
of basal sand. Texturally, most of the sediments are
clayey silt with lesser amounts of silty sands (Fig. 2).
Mean values for statistical parameters are as follows:
The coarsest 5% of the distribution averages 4.280 (51
µm) and increases from 5.100 (29 µm) at the top to 2.75
0 (148 µm) near the base. Mean size also increases from
7.150 (7 µm) to 4.460 (45.5 µm) in the same direction
and averages 6.390 (12 µm). The sediments are poorly
sorted (3c =_ 1.690), fine skewed (3c = 0.27), and
mesokurtic (3c = 0.52). Sorting is poorer in a downward
direction, and skewness increases near the base of the
turbidite: from coarse skewed (-0.11) to strongly fine
skewed (0.54). Sand-silt-clay percentages are very simi-
lar in the clayey silt sediments and average 1.0, 65.0 and
33.0%. Sand content increases at the base (Table 2).

Sediments cored near the contact with the first sill
(128 m) are composed of diatomaceous mud with minor
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amounts of sand and clayey silt. One sample was ana-
lyzed and is texturally a very poorly sorted (σ7 = 2.350),
fine skewed (SKj = 0.29), and mesokurtic {KQ = 0.49)
clayey silt. Phi 5 is 4.100 (58.2 µm), and mean size is
7.410 (5.9 µm).

DISCUSSION

Seven textural types occur in the sediment cored at
eight sites during Leg 64. The types range from sand to
silt and silty clay. The most conspicuous textural feature
is that most of the sediments occur in the clayey silt and
silty clay fields with minor amounts ranging from sand
to silt or from sand to clay (Fig. 2).

The sediments range in age from late Pliocene to late
Pleistocene and Recent. Grain-size results do not show
any significant difference between ages (Table 3). Gen-
erally, lower Pliocene to upper Pleistocene sediments
are coarser grained (M = 6.230) (13.4 µm) and fine
skewed (x = 0.250). Pleistocene and upper Pliocene
sediments are finer grained (M = 7.650)(5 µm). Pleisto-
cene sediments are fine skewed (x = 0.07) and meso-
kurtic (Λ: = 0.47). Upper Pliocene sediments are very
poorly sorted (x = 2.110), near symmetrical (x =
-0.10), and platykurtic (Λ: = 0.45).

A scatter plot of mean size versus sorting (Fig. 3)
reveals that the best-sorted sediments have a mean
diameter of nearly 4.00 (62.5 µm) (Fig. 3, Group I); the
worst-sorted sediments have mean sizes between 5.0 and
8.00 (32-4 µm); (Fig. 3, Group III). Above 40 and below
8.00, sorting becomes better; mean size increases so that
the best-sorted sediments in the sand and clay ranges
have mean diameters between 2.0 and 4.00 and 9.0 and
10.00. (Fig. 3, Groups I, and III). As Folk (1968) and
Thayer et al. (1974) have pointed out, sorting depends
strongly on mean size and is a function of sediment
composition. Sediments displaying the best sorting
values predominate in one size population (sand or silt).

Folk and Ward (1957) and Thayer et al. (1974) have
shown that skewness values (greater than +0.1 or less

Table 3. Average grain-size parameters by age.

MZ
σI
SKj
K'G

Pleistocene

Late
(38 samples)

7.630
2.220
0.13
0.50

Early
(47 samples)

6.700
2.220
0.19
0.48

Pliocene

Late
(10 samples)

7.690
2.120

-0.10
0.45

Early
(12 samples)

6.700
2.310
0.21
0.51

than -0.1) departing from normality result from the
subequal mixing of two normal-sized populations. Most
of the sediments analyzed consist of a predominant pop-
ulation (fine clay) with a subordinate coarse population.
This slight excess of coarse material produces the
negative skewness.

Transformed kurtosis averages 0.47 (mesokurtic) for
both Pliocene and Pleistocene sediments. This slight
departure from normality (KQ = 0.50) is probably a
consequence of a subequal mixing of two different-sized
population (Folk and Ward, 1957; Thayer et al., 1974).
In upper Pliocene sediments this results from the mixing
of clay (dominant fine population) with sand or coarse
silt (subordinate coarse population).
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