APPENDIX I. GRAIN-SIZE ANALYSES, LEG 23

Gerald W. Bode, 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. Results are listed in the table below.

The sediment classification used here is that of Shepard
(1954) with the sand, silt, and clay boundaries based on the
Wentworth (1922) scale (Figure 1). Thus the sand, silt, and
clay fractions are composed of particles whose diameters
range from 2000 to 62.5 microns, 62.5 to 3.91 microns,
and less than 3.91 microns, 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, if necessary, hydrogen peroxide. Sediment
samples which resisted the above treatment were not
analyzed.

The sand fraction was removed by wet sieving using a
63-micron sieve, and the silt and clay fractions were
analyzed by standard pipette analysis. Sampling depths and
times were calculated using equations derived from Stokes
settling velocity equation (Krumbein and Pettijohn, 1938,
p. 95-96):
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V' = velocity in cm/s

t = time in seconds*®
D = depth pipette is inserted, in cm
g = gravity in cm/sec2*

r = radius of individual particles in cm*

dy = density of solid particles arbitraiily
set at 2.675 gm/cc
dy = absolute density of distilled water at different
= temperatures (Hodsman et al., 1960, p. 2129)
n = viscosity of distilled water in poises at different

temperatures (Hodsman et al., 1960, p. 2181).*

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 IV of the
Initial Reports of the Deep Sea Drilling Project.

*Five figures were used in calculations to avoid rounding off
variations.
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Figure 1. Sediment classification after Shepard (1954) with
the sand, silt, and clay-size fractions based on the
Wentworth (1932) Grade Scale: Sand, silt, and clay-size
particles having respective diameters of 2,000 to 62.5
microns, 62.5 ro 3.91 microns, and less than 3.91
microns. Shepard’s (1954) sediment classification is a
function of sand, silt, and clay-size percentages and not
composition.

Grain-size data presented in the following table is in two
parts. Part | contains data from the DSDP Shore-Based
Laboratory and Part 2 shows the results of an analysis by
D. C. Jipa.
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G. BODE

Part 1 — DSDP Shore-Based Laboratory Grain-Size Data

Core, Section,

Core, Section,

Top of Subbottom Top of Subbottom
Interval Depth Sand Silt Clay Classific Interval Depth Sand Silt Clay
(cm) (m) (%) (%) (%) Classification {cm) (m) (%) (%) (%) Classification
Hole 219 Site 221 — Continued

1-1, 53 0.5 11.6 34.8 53.6 Silty clay 10-5,120 107.2 0.0 36.7 63.3 Silty clay

1-1,133 1:3 8.1 41.8 50.1 Silty clay 10-6.1 107.5 0.0 65.6 344 Clayey silt

1-2, 140 2.9 8.7 33.5 57.8 Silty clay 10-6, 6 107.6 0.0 66.5 33.5 Clayey silt

1-3,41 3.4 9.7 39.7 50.6 Silty clay

; 12-2.19 119.7 0.0 19.2 80.8 Clay

14,31 - 2.6 347 62.6 Silty clay 12-2, 44 119.9 0.1 543 45.6 Clayey silt

2-1, 66 6.7 5.3 448 49.9 Silty clay 12-2, 60 120.1 19.1 68.8 12.1 Sandy silt

2-1,90 6.9 6.4 35.1 58.5 Silty clay 2

22,23 77 142 651 207 Clayey silt Yekaa g4 05 40 M1 Chy

2-3,41 9.4 3.7 31.6 64.7 Silty clay 17-2, 52 217.0 0.2 328 67.0 Siltyclay

24,91 11.4 8.5 334 58.1 Silty clay 18-1.12 252.1 0.2 607 39.2 Cla £

-1, ! ; . ) yey silt

2-5,41 4 iy X 3 i >

p 12 13.2 31.8 55.0 Silty clay Site 222

-1, 15.4 4.3 30.3 654 Silty clay "

3-2.41 16.9 1.0 216 774 Clay 1-1,43 04 2.0 36.9 61.1 Siltyclay

3-3,41 18.4 22,7 259 51.3 Sand-silt-clay 2-1, 51 53.5 09 39.6 59.6 Siltyclay

34,41 199 202 345 452 Sandsiltclay ——" YO0 0.8 363 62.9 Silty clay

43,41 274 00 334 666 Siltyclay 41,1 9.7 00 315 684 Siltychy

4-4,41 28.9 8.8 37.6 53.6 Siltyclay 5-2,41 129.9 0.0 36.3 63.7 Silty clay

5-1.41 334 9.3 329 57.8 Silty clay 6-3,41 140.4 0.1 386 61.3 S%lty clay

6-1,41 42.4 3.2 345 62.3 Silty clay 6-4,116 142.7 0.0 456 54.4 Silty clay

7-2,41 529 3.1 27.1 69.7 Silty clay 6-4, 120 142.7 0.0 596 404 C}ayey silt

8-2,41 61.9 4.1 26.8 69.1 Silty clay 6-4,127 142.8 0.3 90.7 9.1 Silt

9-1,41 69.4 2.3 269 70.8 Silty clay 6-4, 136 142.9 2.1 954 25 Silt
10-1, 41 78.4 1.9 28.6 69.5 Silty clay 7-2,41 147.9 0.1 47.3 52.6 Silty clay
11-1.41 82:4 3.9 319 64.3 Silty clay 8-2,41 185.9 0.3 327 67.1 Silty clay
13441 92,2 2.1 229 350 Clay 8-4, 67 189.2 0.0 78.0 220 Silt
13-1,41 119.4 235 43.0 335 Sandlsilt-c]ay 8-4.75 189.3 0.1 91.1 8.8 Silt
14-1,118 129.2 31.5 49.2 19.3 Sandy silt 8-4. 82 189.3 0.1 89.8 10.1 Silt
15-1, 40 156 .4 17.1 53.6 29.3 Clayey silt 9.2, 41 214.9 41.0 41.0 18.0 Silty sand
16-1, 60 165.6 6.9 579 353 Clayey silt | g
17-2,70 176.2 0.9 544 447 Clayey silt 11-2,41 308.9 0.0 39.9 60.1 Silty clay
18-1, 20 183.2 5.7 53.6 40.7 Clayey silt 12-1, 95 354.0 0.0 451 54.9 Silty clay
;3-1]2 20 192.3 11.5 494 39.1 Clayey silt 12-2, 96 355.5 0.1 38.9 61.0 Silty clay

41 202.9 5 453 48.2 il | .
21-2. 41 2(1) 9 g ; 48 g 43 4 g‘l X a¥| 13-2,41 400.9 0.0 36.5 63.5 Silty clay
o 1‘ st IR ReT AR 13-2,76 401.3 0.0 360 64.0 Siltyclay
Hole 219A 13-3,100 403.0 0.0 37.1 629 Siltyclay
14-3. 63 056 223 399 449 Sandsilt-cl 134,40 403.9 0.0 31.0 69.0 Silty clay
' : o Amen e SRR 142, 41 409.9 0.0 68.0 32.0 Clayey silt
Site 220 15-2, 42 428.9 0.0 455 54.5 Silty clay

1-1,74 0.7 3.3 273 694 Silty clay 16-1, 41 445.4 0.1 37.0 629 Silty clay

1-2, 41 1.9 5.3 38.6 56.1 Silty clay v

2-1.41 9.4 1.9 18.1 80.0 Clay 19-2, 41 541.9 0.2 23.1 76.7 Clay

%t 59 26 04 126 500 Ky 20-2,130 5898 0.2 297 70.1 Silty clay

5-2,41 379 0.2 17.9 819 Clay 20-3, 60 590.6 04 37.5 62.1 Siltyclay

sl St 24 360 clg Sitede 212,50 6905 0.0 363 63.7 Silty clay

7-1.41 102.4 0.6 453 54.2 Silty clay 22591 696.9 05 23.6 75.8 Clay

8-3,41 114.4 15.6 40.8 43.6 Silty clay : ' )

9-2,41 151.9 0.3 30.0 69.7 Silty clay 23-2,41 ?gg.g 0.3 ig.g ;g.g ggty c:ay
10-2, 41 160.9 03 477 51.9 Silty clay 234,124 752. 0.0 49. 8 Silty clay
11-1,42 198.4 3.8 47.5 48.7 Silty clay 24-2 41 805.9 0.0 35.0 64.9 Silty clay
12-2, 41 23309 10.5 454 441 Clayey silt 25-1. 50 861.5 12.7 62.8 24.5 Clayey silt
131, 85 2419 147 437 41.6 Clayey silt ' ; Y
14-1, 80 250.8 6.1 47.9 46.0 Clayey silt 27-2.41 926.9 0.0 264 73.6 Siltyclay
15-2,131 261.8 10.8 445 447 Silty clay 28-2,41 983.9 0.0 54.1 458 Clayey silt
17-1,71 2979 7.9 464 45.7 Clayey silt
; 29-2,41 1042.9 0.0. 245 75.5 Clay

Site 221 3141, 40 1126.4 0.0 377 62.3 Silty clay

8201 ) DAl isgne 322,41 11619 02 379 61.9 Silty clay

8-2.82 84.3 93 70.1 20.6 Clayey silt 324,128 1165.8 0.0 37.5 62.5 Silty clay
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GRAIN SIZE DETERMINATIONS

Core, Section,

Core, Section,

Top of Subbottom Top of Subbottom
Interval Depth Sand Silt  Clay Interval Depth Sand Silt Clay
(cm) (m) (%) (%) (%) Classification (cm) (m) (%) (%) (%) Classification
Site 222 — Continued Site 224 — Continued
33-2, 31 1212.8 0.0 31.3 68.7 Silty clay 10-2, 71 756.2 0.2 56 942 Clay
) ; 11-1, 30 783.3 11.2 39.6 49.2 Silty clay
i VeSOl 45 S Sy 111, 80 7838 0.6 306 68.8 Sity clay
36-2, 55 1297.1 0.0 41.8 582 Silty clay
Site 223
1-2,41 19 4.1 478 48.1 Siltycl Site 225 '
-2, : ; : .1 Silty clay :
2-2,41 29.9 1.9 451 53.0 Silty clay 1-2,41 1.9 0.9 584 40.7 Clayey silt
22,91 304 18.7 73.1 82 Sandy silt 3-2,115 20.6 4.8 45.0 503 Silty clay
%-2.128 20-8 519 40.0 8.1 Silty sand 4-1,120 25.7 4.9 451 501 Silty clay
3,6 {if 53.6 37.8 8.6 Silty sand L
2-3, 34 31.3 54.0 339 12.1 Silty sand 5-2,50 29.0 3.2 36.7 60.1 Silty clay
2-3,45 315 1.3 50.6 48.2 Clayey silt 12-1,110 78.1 30.3 35.2 34.5 Sand-silt-clay
A jied 10 654 1260, ‘Clayey silt 135,25 833 107 429 463 Silty clay
#2.4 105 L) ol S, Cayey st 13-6, 28 84.8  13.5 47.7 38.8 Clayey silt
6-2,41 169.9 1.1 598 39.1 Clayey silt ' * : * g ‘
7-2, 41 225.9 1.0 256 734 Silty clay 14-2, 45 88.0 2.0 487 493 Silty clay
9-2,73 273.2 1.0 47.8 51.3 Silty clay " ’ 58. 41.6 Cla ilt
10-2. 100 2925 14 475 S1.1 Silty clay ;: z‘;zz l?::’ g; szé 4;1 = ye”ﬂt
11-1,41 3094 08 513 479 Clayey silt - : <Osh AT Vs
12-2.41 3299 1.0 41.4 57.6 Silty clay 18-1,78 122.8 04 41.1 585 Silty clay
13-2, 40 348.9 0.7 53.9 45.3 Clayey silt
14-2, 41 367.9 0.8 43.7 555 Silty clay
15-2, 41 376.9 0.9 522 46.9 Clayey silt
16-2, 42 385.9 0.9 32.1 67.0 Silty clay Site 227
ig'g‘:f igg'g g% fg‘g ‘;g'g ‘S:?a"e"’ silt 1341, 25 90.3 1.9 345 63.6 Sityclay
-2, ! 3 29 y ilty clay ;
g : 16-1, 105 114.1 27 599 37.5 Clayey silt
19-2, 23 412.7 0.8 46.6 52.6 Silty clay :
: 16-2, 22 114.7 2.9 345 62.6 Silty clay
19-2, 41 412.9 0.2 47.0 528 Silty clay .
; 18-2,120 133.7 04 428 569 Silty clay
19-2, 58 413.1 0.6 53.1 464 Clayey silt ;
; 19-2.14 141.6 1.1 483 50.6 Silty clay
19-2, 98 4135 1.7 84.7 136 Silt ,
19-2, 145 4140 272 559 16.8 Sandy silt 20-2,78 151.3 08 33.0 66.2 Siltyclay
: s : 20-3, 140 153.4 1.8 47.7 50.5 Silty clay
20-2, 41 421.9 0.4 50.5 49.1 Clayey silt 20-5, 35 155.4 0.0 37.4 62.6 Silty clay
21-1, 62 429.6 0.1 302 69.7 Silty clay 22-4,68 163.2 14 549 438 Clavey silt
22-2,41 439.9 0.1 269 73.0 Siltyclay 24-6, 49 184.0 0.1 40.6 59.2 Silty clay
23-2,41 452.9 04 352 64.5 Silty clay 25-2, 39 186.9 6.6 42.9 50.6 Silty clay
24-1, 41 460.4 0.3 267 73.0 Silty clay 28-2.47 214.0 0.0 957 4.2 Silt
25-2,41 4709 0.9 349 64.2 Silty clay
26-2, 41 479.9 0.3 481 51.6 Silty clay
27-2,41 488.9 0.8 229 763 Clay .
28-1.70 496.7 7.1 482 448 Clayey silt Site 228 _
29-1,79 515.8 6.9 499 432 Clayey silt 4-5,21 30.2 9.1 503 40.6 Clayey silt
30-1, 61 524.6 0.2 419 58.0 Silty clay 4-5,39 30.4 162 58.0 25.8 Clayey silt
31-1,20 544.2 13.6 343 52.1 Silty clay 4-5,49 30.5 13.6 624 24.0 Clayey silt
32-2,41 564.9 7.8 30.2 62.0 Siltyclay 6-5. 83 488 45 1732 222 Clayey silt
332,41 382.9 7.2 161 81.7 Clay 65,115 49.2 3.2 712 25.6 Clayey silt
e 1 il i 65,125 493 33 717 25.0 Clayey silt
-2, . ! : 4 ilty cla X
Ve 7-6, 64 59.1 6.3 58.6 35.1 Clayey silt
Site 224 7-6,78 59.3 102 67.4 224 Clayey silt
3557 95.9 0.3 351 64.6 Silty clay 16-1,124 124.2 0.5 514 48.1 Clayey silt
;-;.gg gggg g-g g;« 2-2;'5 g:ay - 18-1, 145 142.4 6.2 66.8 27.0 Clayey silt
=y 3 : F &1 ayey si .
6-1,9 453.1 0.0 253 74.7 Silty clay 23-2, 94 184.4 45 69.5 26.0 Clayeysilt
64,42 4579 01 18.1 81.8 Clay 26-1.130 210.3 19.0 64.2 16.7 Sandy silt
;:};;‘3 iy g2t 1 28-2,101 2295 230 628 142 Sandysit
8-5. 13 638.1 0.0 58.6 41.4 Clayey silt 28-4, 104 2325 7.4 49.5 43.1 Clayey silt
8-5.18 638.2 6.1 67.8 26.0 Clayey silt
8-5,26 638.3 9.3 68.8 21.8 Clayey silt
8.5, 32 638.3 0.1 504 49.5 Clayey silt Hole 229A
8-5, 41 638.4 3.1 721 24.8 Clayey silt 6-5, 85 80.9 278 424 299 Sand-silt-clay
8-5,45 638.5 43 70,0 25.7 Clayey silt 6-5,114 81.1 389 41.4 19.7 Sandy silt
8-5,52 638.5 84 71.6 20.1 Clayey silt 6-5,120 81.2 27.8 44.2 280 Sand-sili-clay
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Part 2 — Grain-Size Analysis by D. C. Jipad

Core, Section, Grain-Size
Interval Fractions (%) C(1%)¢
(cm) Sand Silt Clay  MdsP Mzgb ojgb SkiP Kgb ¢
Site 221
5-3,128-129 47 249 704 95 95 26 00 09 1.7
5-3,133-134 0.1 354 64.5 8.3 84 14 00 1.1 5.2
5-3,137-138 0.2 302 69.6 8.8 8.6 16 01 10 49
5-3,147-148 0.4 497 499 80 7.9 1.6 0.0 1.0 44
5-4,18-20 0.2 558 449 74 8.0 1.6 06 0.3 4.5
5-4, 35-37 0.0 569 43.1 T6 T3 1.6 0.1 0.8 4.4
5-4,42-44 0.5 91.1 8.3 5.7 6.0 1.4 04 07 4.1
8-2,32-33 0.0 21.3 787 9.6 9.7 1.7 0.1 08 5.2
8-2,47-48 0.1 346 653 8.8 94 23 05 09 5.7
8-2, 56-57 1.0 66.5 32.6 7.3 7.9 20 04 1.7 4.0
8-2,61-62 0.2 564 434 79 8.6 1.9 06 1.2 5.0
8-2, 64-65 1.5 70.1 284 7.0 76 24 04 1.3 34
8-2,73-74 3.7 69.7 26.6 6.7 7.2 23 04 1.4 3.2
8-2, 84-85 9.1 72.0 189 58 6.2 25 04 1.2 2.6
10-5, 90-91 0.2 448 551 8.2 8.1 1.5 -05 09 5.7
10-5, 102-103 0.0 54.2 458 72 7.6 1.7 03 0.8 4.8
10-5, 139-140 0.1 823 176 71 7.1 1.6 02 22 4.7
10-5, 149-150 0.0 70.1 29.9 64 74 2.5 0.6 1.1 4.5
12-2, 34 0.2 39.8 60.0 86 89 21 02 09 49
12-2,17-18 0.0 305 695 9.0 9.0 1.6 00 09 5.2
12-2,32.5-33.5 0.2 17.2 B26 94 935 1.6 0.1 0.9 5.2
12-2,43-43 0.3 488 509 51 8.2 14 01 07 4.4
12-2,51-52 02 694 304 7.0 7.9 20 0.6 1.2 4.7
12-2, 58-59 234 654 11.2 44 3.0 1.8 0.6 1.9 2.3
Site 222
Coarser Grained Intercalations
9-3, 81-83 0.0 433 56.7 8.3 8.6 2.1 0.1 0.9 5.2
9-3, 94-96 0.5 68.0 31.5 69 7.6 21 05 1.1 4.3
9-3,113-115 03 776 224 64 7.0 1.9 06 14 4.4
9-3,135-137 0.1 883 11.6 58 6.1 14 07 1.9 4.4
9-4, 5-7 0.6 B86.5 129 56 6.1 14 06 09 4.2
9-4,32.5-345 09 915 7.6 5.2 54 1.2 0.5 1.7 4.0
28-5,74-75.5 229 638 133 53 55 20 02 1.2 2.2
28-5, 84-86 26.6 63.2 102 50 51 1.9 041 1.2 2.0
28-5,93-94.5 26.6 63.2 10.2 S 52 20 0.2 1.2 2.0
Fine-grained Sediments
1-4, 85-87 3.3 48.2 4835 79 8.0 26 0.1 0.9 3.1
2-4,143-145 2.3 569 4038 g (5 I 29 03 09 3.5
3-2,54-56 1.4 333 593 8.6 8.1 23 =041 1.2 3.8
4-1,90-92 0.1 40.0 599 8.7 89 23 02 09 4.5
5-3, 60-62 0.1 419 579 8.5 8.9 25 03 09 54
5-5, 60-62 0.3 40.7 59.0 88 85 1.6 =02 0.8 5.2
6-2, 50-52 0.0 42.1 57.9 86 9.1 26 03 09 50
12-2, 33-35 0.0 414 586 8.5 8.9 23 041 0.9 4.6
13-3, 44-46 0.0 454 54.6 83 88 26 03 09 4.9
22-2,22-24 0.2 46.8 53.0 8.7 89 Z2 0.1 0.9 4.8

4Geological Institute, Bucharest, Romania
bMd, My, o, SK;, K according to Folk and Ward (1957) formulas.
CC(1%) according to Passega (1964).
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