20. GRAIN-SIZE ANALYSES, LEG 38

Donald Cameron, Scripps Institution of Oceanography, La Jolla, California

Sand-silt-clay distribution was determined on 10-cc
sediment samples collected at the time the cores were
split and described. The results are listed in Table 1.

The sediment classification used here is that of
Shepard (1954) with the sand, silt, and clay boundries
based on the Wentworth (1922) scale (Figure 1). Thus
the sand, silt, and clay fractions are composed of par-
ticles whose diameters range from 2000 to 62.5 um, 62.5
to 3.91 um, respectively. This classification is applied
regardless of sediment type and origin; therefore, the
sediment names used in this table may differ from those
used elsewhere in this volume, e.g., a silt composed of
nannofossils in this table may be called a nanno ooze in
a site chapter.

Standard sieve and pipette methods were used to
determine the grain-size distribution, The sediment
sample was dried and dispersed in a Calgon solution. If
a sediment sample failed to disaggregate, it was treated
with a sonic probe and, il necessary, hydrogen perox-
ide. Sediment samples which resisted the above treat-
ment were not analyzed.

The sand fraction was removed by wet sieving using a
63 um sieve, and the silt and clay fractions were analyz-
ed by standard pipette analysis. Sampling depths and
times were calculated using equations derived from
Stokes setting velocity equation (Krumbein and Pet-
tijohn, 1938, p. 95-96):
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where
V = velocity, in cm/sec
{ = time, in sec*
D = depth pipette is inserted, in cm
g = gravity, in cm/sec**
r = radius of individual particles, in cm*
d = d;:nsily of solid particles arbitrarily set at 2.675
g/cc

d: = absolute density of distilled water at different

temperatures (Hodgman et al., 1960, p. 2129)
n = viscosity of distilled water in poises at different
temperatures (Hodgman et al., 1960, p. 2181)

*Five figures were used in calculations to avoid rounding off
variations.

The reproducibility of the grain size analysis has been
previously tested (Boyce, 1972), and it was found that
over a period of time with several operators the
reproducibility for the sand-silt-clay fractions is £2.5%
(absolute). For detailed step-by-step procedures, see
Volume 4 of the Initial Reports of the Deep Sea Drill-
ing Project

TABLE 1
Grain-Size Determination Leg 38

Sample Depth  Sand  Silt Clay

(Interval in cm) (m) (%) ) (%) Classification

Site 336
1-1, 54 0.54 420 423 15.7 Sandy silt
14,110 560 81.1 128 6.1 Sand
1-5, 140 7.40 22.7 39.9 37.3  Sand-silt-clay
2-1, 130 8.30 234 61.8 14.9 Sandy silt
2-2, 100 9.50 15.0 42.1 429 Silty clay
2-3,110 11.10 42,7 452 122 Sandy silt
24, 30 11.80 31.1 56.2 12.7  Sandy silt
31,120 17.70 76 770 154  Silt
3-2,30 18.30 56 470 474 Silty clay
4-2, 120 28.70 37.8 43.5 18.7 Sandy silt
5-1,70 36.20 13.8 425 43.7 Silty clay
5-2, 86 37.86 36.0 39.3 247 Sand-silt-clay
54,10 40.10 29.1 443 26.6  Sand-silt-clay
6-3, 80 49.14 10.5 64.4 25.1 Clayey silt
8-1, 83 6493 669 245 8.6 Silty sand
8-1, 88 64.98 55.1 30.6 14.2  Silty sand
8-5, 83 70.93 2.2 689 29.0 Clayey silt
9-2, 76 75.76 7.5 74.0 18.5 Clayey silt
94, 148 7948 66.5 240 9.5 Siltysand
9-5, 72 80.22 3.8 464 498  Silty clay
10-1, 60 93.10 4.1 652 30.7 Clayey silt
10-1, 90 9340 58.7 279 134  Silty sand
10-2, 104 95.04 69.0 20.5 10.5 Silty sand
11-1, 142 11292 274 604 17.2 Sandy silt
11-3, 67 115.17 179 583 23.8 Clayey silt
12-2, 80 132.80 18.5 60.6 20.9 Clayey silt
16-2, 70 180.20 36.5 40.3 23.2 Sand-silt-clay
18-1, 50 197.50 404 40.2 194  Silty sand
184, 120 202.70 18.1 45.8 36.1 Clayey silt
18-5, 70 203.70 3.8 546 41.6 Clayey silt
19-2, 120 209.20 184 42,6 39.0 Clayey silt
234, 74 249.74 0.5 31.0 685 Siltyclay
244, 50 259.43 0.3 343 654 Silty clay

26-3, 88 27738 2.4 4.1 935 Clay

30-1, 70 331.14 2.8 495 478 Clayey silu
30-5, 125 337.69 3.0 429 651 Silty clay
31-2, 15 350.65 22.7 33.2 44.0 Sand-silt-clay
36-3, 68 438.18 6.7 36.6 56.7 Silty clay

36-6, 123 443.23 48.1 20.7 31.3  Sand-silt-clay

Site 337
1-2,23 1.73 17.2  38.1 44,7  Silty clay
2-6, 36 17.16 223 60.0 277 Sand-silt-clay
3-0, 15 18.65 14.3 41.7 44.1  Silty clay
3-6, 70 27.20 239 44.7 314  Sand-silt-clay
4-2, 25 29.75 5.0 649 30.2 Clayey silt
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TABLE 1| — Continued TABLE 1 — Continued
Sample Depth  Sand Silt Clay Sample Depth  Sand  Silt  Clay
(Interval in cm) (m) (%) (%) (%)  Classification (Interval in cm) (m) (%) (%) (%)  Classification
Site 337 — Continued
4-4, 30 3280 11.1 40.8 48.1 Silty clay 32-2, 64 42994 02 220 77.8 Clay
5-1,90 3840 0.6 447 547  Silty clay 33-3,42 44082 0.4 320 67.7 Silty clay
5-3,102 4152 0.2 303 69.4 Silty clay 34-3, 36 450.15 0.1 28.1 71.8 Silty clay
5-5, 50 4400 09 187 80.3 Clay
6-1, 95 47.95 2.8 27.0 70.3 Silty clay Site 342
T eaen  1h 160 &30 Chy 15,139 759 83 275 642 Silty clay
, 86.21 23 31.1 66.6 Silty clay ;
119 % 9658 a1 96i 1= Shoan 2-3,40 4090 6.7 336 59.7 Silty clay
’ : : : : ty clay 3-3, 60 88.60 13.1 462 40.7 Clayey silt
Site 338 4-2, 60 125.10 2.1 315 664  Silty clay
5-3,31 135.81 0.3 277 72.1  Silty clay
14, 60 510 57 254 689 Silty clay 6-2, 100 14450 112 31.7 57.1 Silty clay
24,55 1455 83 280 63.7 Siltyclay
24, 65 14.65 344 31.8 33.8 Sand-silt-clay Site 343
3-2,100 21.50 150 343 50.7  Silty clay 23,5 605 200 293 50.6 Sandsiltlay
el 3447 22 357 622 Silychy 24,35 7.85 208 319 472 Sandsilt<lay
Tria0 L ot e mE e 32,139 5339 689 179 132 Silty sand
5-5,28 4428 216 366 41.8  Sand-silt-clay 4-3.110 102.10 396 22.5 379  Sand-silt-clay
66, 120 5620 119 29.7 584  Silty clay 5-3. 84 14934 171 483 346 Clayey silt
10-2, 122 97.72 9.8 304 59.8  Silty clay 7_1: 50 203.42 2.0 37.9 60.0 Silty clay
14-3, 58 136.58 0.2 28.1 71.7 Sih}’ clay 8-3, 46 215.46 1.2 37.5 61.2 SiIlY clay
;g-g, zg ;g;‘gg gg gtslg ;‘;% (Sillay , 92,130 22430 1.6 523 46.1 Clayey silt
b : : : . ity clay 10-2, 60 233.10 03 41.3 584  Silty clay
25510 239.19 02 198 801 Clay 112,80 24280 5.7 282 66.1  Silty clay
26-3, 80 250.80 3.5 40.6 559  Silty clay
27-2,120 259.20 3.7 552 41.1 Clayey silt Site 344
304, 70 29020 200 159 64.1 Sandy clay )
31-2, 143 29743 5.8 50.1 44.1 Clayey silt 2-2,50 3.50 14.7 274 579  Silty clay
32-5, 134 311.3¢ 44 484 472 Clayey silt 3-3,70 1470 8.0 308 61.2 Siltyclay
33-6, 127 32227 140 493 36.7 Clayey silt 5-3,30 33.60 6.7 366 56.7 Siltyclay
37-1, 115 35265 184 57.6 24.0 Clayey silt 6-3, 10 42.60 5.5 222 723  Silty clay
39-2,135 373.35 309 37.6 315 Sandssilt-clay 74,74 5224 107 319 574  Silty clay
84, 39 6339 69 294 63.7 Silty clay
Site 339 9-3, 84 72.34 0.7 324 669 Silty clay
) 10-3, 39 80.89 4.6 288 66.6 Silty clay
1-1, 146 1.46 184 293 523  Silty clay 123,59 100.09 11.1 339 54.9 Silty clay
13, 146 446 120 246 633  Silty clay 13-1, 40 10640 1.0 359 63.1 Silty clay
22,79 1029 43 242 715  Silty clay 14-1, 40 11590 112 374 515  Silty clay
24,99 1349 5.1 245 705  Silty clay 15-3, 40 128.70 33 362 605 Silty clay
33,73 21.23  11.1 28.6 60.3  Silty clay 16-2, 40 136.40 1.2 528 460 Clayey silt
4-3,129 3129 54 185 76.1 Clay 21-2, 60 184.10 1.5 383 502 Silty clay
52,74 38.74 169 29.1 54.0 Silty clay 23-2, 60 203.10 6.3 52.6 41.1 Clayey silt
6-4, 60 5110 16.2 36.7 47.1  Silty clay 24-1, 110 211.60 4.2 474 484  Silty clay
7-3,90 59.40 102 264 634  Silty clay 25-1, 60 220.60 0.5 384 61.0 Silty clay
84,30 69.80 138 320 542  Silty clay 26-1, 70 23020 4.3 614 343 Clayey silt
10-2, 110 86.60 1.4 270 715 Silty clay 27-2, 70 241.20 58 469 473  Silty clay
10-3, 130 88.30 3.3 32.3 64.3  Silty clay 28-2, 40 259.90 1.2 426 56.2 Silty clay
12-3,10 106.10 0.2 214 784 Clay 31-1, 110 316.10 4.9 544 40.7 Clayey silt
. 31-2, 64 317.14 3.5 557 40.8 Clayey silt
Site 340 31-2, 124 31774 2.7 544 429 Clayey silt
1-3, 107 4.07 289 33.0 38.1 Sand-silt-clay 31-3,100 319.00 0.6 S50.0 494 Clayey silt
32-2, 44 34544 6.8 52.6 40.6 Clayey silt
Site 341
12,0 1.80 84 421 496 Silty clay Site 345
1-6, 138 9.18 4.1 185 775 Clay 1-2,90 240 207 33.6 45.7 Sandsilt-clay
124, 67 109.67 122 27.1 60.7 Silty clay 2-3,20 1120 04 171 825 Clay
16-1, 49 16199 26.7 31.0 423  Sand-silt-clay 3-2,58 19.58 18.7 285 52.9 Silty clay
20-1, 70 23838 0.1 208 79.2 Clay 42,79 29.29 14.6 328 52.6 Silty clay
20-6, 90 246.08 2.8 424 54.8  Silty clay 5-2, 109 39.09 0.3 57.6 42.1 Clayey silt
21-3, 110 26105 05 223 772 Clay 6-2, 89 57.89 0.2 257 74.2 Silty clay
23-6, 60 312.33 49 289 66.2 Silty clay 7-2,99 76.99 0.8 26.1 73.1 Silty clay
25-3, 122 337.07 259 300 44.1 Sand-silt-clay 83,79 9729 0.1 237 76.1 Clay
264, 64 357.07 14 27.7 709  Silty clay 9-3, 89 11639 0.1 252 74.7 Silty clay
27-3,81 37481 13 222 765 Clay 10-3, 60 13560 0.0 23.8 76.1 Clay
28-3, 73 39366 0.6 210 784 Clay 11-3, 60 164.03 0.2 333 66.5 Silty clay
29-5, 105 40635 0.4 253 743  Silty clay 14-3,20 24870 0.6 382 612 Silty clay
30-1, 112 41002 0.1 333 66.6 Sity clay 164, 40 33590 2.3 463 514  Silty clay
31-3,47 42147 0.1 387 61.2 Silty clay 17-3, 79 372.79 1.1 41.5 574  Silty clay
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TABLE 1 — Continued

TABLE 1 — Continued

GRAIN-SIZE ANALYSES

Sample Depth  Sand Silt Clay Sample Depth  Sand  Silt  Clay
(Interval in cm) (m) % (%) (%) Classification (Interval in cm) (m) % (%) (%)  Classification
Site 345 — Continued Site 348 — Continued
19-2, 45 44745 1.6 434 55.0 Silty clay 3-3,28 21.88 8.7 335 564 Siltyclay
20-3, 70 486.70 24 43.8 53.7 Silty clay 3-3,74 22.34 8.9 34,7 564  Silty clay
21-3,3 524.03 1.6 439 54.5 Silty clay 3-3,128 22.88 7.1 33.0 59.9 Silty clay
28-2, 60 723.04 3.8 445 51.7 Silty clay 34,28 23.38 9.8 41.1 49.1 Silty clay
284, 84 726.28 37.7 10.1  52.1 Sandy clay 34,78 23.88 9.1 32.2 58.2  Silty clay
30-1, 121 740.71 23.7 11.5 64.7 Sandy clay 3-5,28 24 .88 8.2 48.8 42.9 Clayey silt
31-3, 31 75231 165 25.7 57.8  Silty clay 3-5,78 2538 10.0 340 56.0 Silty clay
32-2,110 761.10 46.3 15.5 38.2 Clayey sand 3-6, 28 26.38 7.3 36.3 56.4  Silty clay
36,78 26.88 103 27.8 61.8 Silty clay
Site 346 4-1,78 38.28 5.1 428 521  Silty clay
13,58 358 192 443 366 Clayey silt 42,28 3928 61 399 540 Siltyclay
2.3. 40 9.90 10.0 359 354.0 Si 4-2,78 39.78 3.3  46.7 50.0 Silty clay
-3, : : : : ilty clay 4
4 4-2,125 40.25 59 65.0 29.1 Clayeysilt
3-5,49 2249 11.0 516 374 Clayey silt 5
> 4-3,74 41.24 4.7 422 531 Silty clay
4-3,50 29.00 9.8 478 425 Clayey silt :
: 4-3,128 41.78 7.1 37.0 55.9  Silty clay
5-2,90 3740 454 354 19.2  Silty sand .
: 5-2,28 58.28 6.2 436 50.2 Silty clay
6-3, 50 48.00 17.2 57.8 25.0 Clayeysilt 5.2 78 58.78 9.1 354 556  Silt
7 -2, 3 i ; 2 y clay
7-4, 130 5980 17.3 58.6 24.1 Clayey silt p
y 6-1,78 66.78 5.5 498 44.7 Clayey silt
8-3, 20 66.70 20.3  51.7 28.0 Sandsilt-clay 2
: 6-2, 82 68.32 29 553 41.8 Clayeysilt
94,79 78.29 14.1 64.5 214 Clayey silt .
g 6-2, 99 68.49 39 539 422 Clayey silt
10-3, 80 86.30 5.4 62.5 32.0 Clayey silt 3
; 6-3, 82 69.82 4.2 52.9 429 Clayey silt
11-3,79 95.79 3.6 68.3 28.1 Clayey silt :
i 6-4,70 71.20 1.6 534 45.0 Clayey silt
12-3, 79 105.29 58 669 27.3 Clayey silt ;
- 6-5, 70 72.70 3.2 459 509 Silty clay
13-2, 79 113.29 23 65.7 32.0 Clayey silt P
; 7-3, 50 79.00 4.7 46.8 48.5  Silty clay
14-2, 40 122.40 1.6 64.1 34.3 Clayey silt ;
4 8-3, 50 98.00 3:7 429 534  Siltyclay
144, 74 125.74 326 414 26.1 Sand-silt-clay :
y 9-3, 66 117.16 104 494 40.2 Clayey silt
14-5, 74 127.24 309 37,5 31.6 Sand-silt-clay :
. 11-3, 50 155.00 7.4 449 47.8  Silty clay
18-3, 63 162.13 334 41.6 25.0 Sand-silt-clay j
7 12-3, 80 164.80 9.5 38.1 524  Silty clay
19-1 3 58 168.58 243 41.4 34.3 Sand-sz]t-c]ay 14_4, 30 194.68 8.5 403 51.2 SiltY clay
20-2, 96 179.96 28.5 42,7 28.8 Sand-silt-clay 15-2, 40 210.40 3.2 384 58.3 Silty clay
i 16-3, 40 231.30 10.7 38.1 51.2  Silty clay
Site 347 19-5. 30 271.80 0.5 252 743  Silty clay
1-1, 120 1.20  26.2 404 334  Sand-silt-clay 20-2, 40 277.20 0.2 28.3 71.5  Silty clay
1-2, 20 1.70 273 38.0 34.7  Sand-silt-clay 21-2, 120 287.70 0.3 28.7 71.1 Silty clay
1-3, 130 430 15,6 56.3 28.1 Clayey silt 23-3,74 326.34 4.0 365 59.5 Siltyclay
22,71 123.21 9.9 41.8 484  Silty clay 24-3, 50 345.35 7.2 492 436 Clayey silt
3-2,74 130.23 12.8 425 44.7 Silty clay 254,103 376.03 7.8 55.6 36.7 Clayey silt
26-3, 41 40191 126 573 30.1 Clayey silt
Site 348 27-2, 16 429.16 11.5 53.0 355 Clayey silt
. 29-4, 86 489.86 54 555 39.1 Clayey silt
1-1,28 043 38.8 325 28.8 Sand-silt-clay A ;
1-1,78 083 387 358 255 Sand-siltclay Sgiis BSR4 MR Ae Gl
1-1, 129 1.44 27.0 33.8 39.2 Sand-silt-clay Site 349
1-2, 10 1.75 10.8 42.0 47.3 Silty clay
1-2, 28 193 15.1 26.3 58.6  Silty clay 1-1, 140 1.40 204 51.7 27.9  Sand-silt-clay
1-3, 28 343 145 329 525  Silty clay 1-3, 50 350 124  38.5 49.1  Silty clay
1-4, 28 493 28.0 38.1 339  Sand-silt-clay 2-3,40 57.20 15.7 40.1 43.8 Silty clay
14,78 543 26.2 39.6 34.2  Sand-silt-clay 3-2,100 94.00 1 3 53.3 354  Clayey silt
1-5, 28 643 158 33.8 504  Silty clay 4-1, 100 102.00 12.1 529 35.0 Clayey silt
1-5, 76 6.91 8.2 314 60.4  Silty clay 5-3, 60 11440 21.3 49.7 29.0 Sand-silt-clay
1-6, 28 7.93 53 35.1 59.6  Silty clay 5-6,123 119.53 62.1 25.7 12.2  Silty sand
1-6, 78 8.43 7.0 26.2 66.8 Silty clay 6-3,99 123.99 0.5 584 419 Clayey silt
2-1,78 9.78 41.7 427 15.6 Sandy silt 7-3,92 133.42 0.8 499 493 Clayey silt
2-1,118 10.18 13.7 36.6 49.7 Silty clay 9-2, 28 150.28 0.2 633 36.5 Clayey silt
2-1, 128 10.28 14.5 33.7 51.8  Silty clay 10-4, 7 191.07 60.6 204 19.0  Silty sand
2-2,28 10.78 82 354 563 Silty clay 10-4, 95 191.95 529 21.7 254  Sand-silt-clay
2-2, 50 11.00 12.8 41.8 455 Silty clay 11-5,122 231.72 21.2 529 259  Sand-silt-clay
2-2,128 11.78 124 326 55.0 Silty clay 13-4, 90 315.40 3.8 50.3 458 Clayey silt
2-3,78 12.78 84 29.7 61.8 Silty clay 13-6, 20 317.700 13.3 48.1 38.6 Clayey silt
24,28 13.78 135 33.6 529  Silty clay
24,78 14.28 14.2  31.7 54.1  Silty clay Site 350
24,132 1482 9.5 333 571  Silty clay A
3-1,28 18.88 4.8 348 605 Silty clay 1-2, 30 1.80 20.1 30.5 494  Sandssilt-clay
3-1,78 19.38 244 29.6 46.0 Sand-silt-clay 1-2, 120 2,70 15.7 46.2 38.0 Clayey silt
32,28 20,38 10.6 279 61.5  Silty clay 2-3, 50 30.60 9.4 39.9 50.7  Silty clay
32,32 2042 9.5 30.1 604 Silty clay 2-4,125 32.75 96 42.1 48.3  Silty clay
3-2,78 20.88 5.7 33.5 60.7 Silty clay 3-1, 86 56.36 35.5 429 21.6 Sand-silt-clay
3-2,128 21.38 2.7 29.7 67.6  Silty clay 4-3,15 87.15 2.9 244 729  Silty clay
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TABLE 1| — Continued

Sample Depth Sand  Silt Clay

(Interval in cm) (m) % (%) (%)  Classification

Site 350 — Continued

5-1, 135 113.85 8.5 35.3 56.3  Silty clay
5-2,32 114.32 1.3 26.7 72.0 Silty clay
83,72 201.72 18.6 522 29.3 Clayeysilt
10-3, 3 258.03 334 38.9 27.7 Sand-silt-clay
10-3, 78 258.78 0.7 354 639 Silty clay
Hole 352
1-1,128 1.28 703 221 7.7  Silty sand
1-2, 128 2.78 66.4 26.7 6.9 Silty sand
1-3. 82 3.82 425 482 9.3  Sandysilt
1-3,118 4.18 49.0 30.9 20.1  Sand-silt-clay
1-4, 86 536 50.0 296 204 Sandsilt-clay
1-5, 82 6.82 569 353 7.9  Silty sand
1-6, 31 7.81 39 364 59.7 Silty clay
1-6, 80 8.30 6.0 376 564 Silty clay
2-1,78 9.28 9.8 56.1 34.2 Clayey silt
2-2,130 11.30 18.8 53.8 274 Clayey silt
2-3, 60 12.10 25.1 47.3 27.6 Sand-silt-clay
2-4, 40 13.40 364 343 293  Sandsilt-clay
2-5,70 15.20 40.4 32.8 26.8 Sand-silt-clay
4-1, 50 28.35 254 292 454  Sandssilt-clay
4-2,90 30.25 29.5 35.1 354  Sand-silt-clay
4-3, 85 31.70 12.8 38.9 48.3  Silty clay
4-4, 82 33.17 9.1 57.0 339 Clayeysilt
4-5, 85 34,70 33.7 40.2 26.2  Sand-silt-clay
4-6, 82 36.17 14.8 30.1 55.1  Silty clay
52,78 39.28 51.8 26.7 21.5 Sand-silt-clay
Hole 352A
102, 80 96.30 18.1 40.7 41.2  Silty clay
3-2,109 115.59 16.3 39.1 446  Silty clay
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Figure 1. Sediment classification after Shepard (1954) with
the sand, silt, and clay size fractions based on the Went-
worth (1932) Grade Scale: Sand, silt, and clay size parti-
cles having respective diameters of 2000 to 62.5 um, 62.5
to 3.91 um, and less than 3.91 um Shepard’s (1954) sedi-
ment classification is a function of sand, silt, and clay
size percentages and not composition.
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Figure 2. Sediment classification devised by the JOIDES
Panel on Sedimentary Petrology. This system was used to

describe the sediments of Leg 38 according to gross
visual and microscopic analyses.




