22. GRAIN SIZE RESULTS AND COMPOSITION
OF THE SAND FRACTION, LEG 6

A. C. Pimm, Scripps Institution of Oceanography, La Jolla, California

GRAIN SIZE RESULTS

The complete grain size results are given in Table 1, the
triangle diagrams for each site as Figure 1 and down
hole plots as Figure 2. Cumulative curves are given in
Chapter 27.

Site 44

Sediment throughout Hole 44.0 is nannoplankton chalk
ooze with a grain size distribution predominantly in the
clayey silt range. The moderately high silt content is
due to an abundance of nannoplankton. The sand con-
tent is low nearly everywhere, being almost totally
comprised of foraminifera. Rarely the sand content is
moderate (Core 3-CC) or high (Core 5-0) due to an
abundance of chert fragments (produced as artifacts
of drilling) in addition to foraminifera.

Site 45

In Hole 45.1, Core 1, pelagic brown clays fall in the
clay-size range, but interbedded volcanic ashes are of
clayey silt-size.

Site 46

Pelagic brown clays in Core 1 fall in the clay-size range,
but admixtures of ash and chert in places give the
sediment a clayey silt or sandy clay classification.

Site 47

At this site three holes were drilled, all of which pene-
trated a similar sequence of nannoplankton chalk ooze.
The Neogene sediments fall in the silty clay, or rarely
clay (part of Core 5), size range. These younger sedi-
ments rest unconformably on Paleogene and Cretaceous
sediments which show an increase in the silt fraction—
noticeably in Cores 7 and 8 which are of clayey silt
size.

Site 48

The two holes drilled at Site 48 both recovered nanno-
plankton chalk ooze which falls in the silty clay-size
range.

Site 49

Two holes drilled at Site 49 recovered interbedded
brown pelagic clay and nannoplankton chalk ooze.
Both sediment types fall mainly in the clay and silty

clay range. The silt content in the brown clay is due
to an admixture of chert, ash and chalk fragments.
The silt content of the chalk ooze is unusually low and
possibly due to the small size of the nannoplankton in
the sediment.

Site 50

Pelagic brown clay and nannoplankton chalk ooze were
recovered from two holes drilled at this site. The brown
clay falls in the clay-size range, but in Sections 1 and 3
of Core 2, Hole 50.1, the sediment is of clayey silt size
due to a considerable admixture of volcanic ash. The
chalk ooze falls in the silty clay-size range, except
Hole 50.0, Core 2, Section 6, where common chert
fragments raise the sand fraction to over 20 per cent.

Site 51

Pelagic brown clay from Holes 51.0 and 51.1 has a
very low silt content (usually less than 10 per cent). In
Core 1 in Hole 51.1 an admixture of volcanic ash raises
the silt content from about 25 to 45 per cent.

Site 52

Pelagic brown clay in Hole 52.0 contains varying
amounts of volcanic ash and depending on this the
grain size ranges from clay through silty clay to clayey
silt. In Core 8, the sand fraction shows a noticeable in-
crease due to common lithified ash and chert fragments.

Site 53

Hole 53.0 recovered volcanic ash mainly of clayey silt
size, with some silt or sandy silt interbeds, in Cores 1
through 3. In Core 4 the ash becomes finer and is
mainly of clay size; this is probably due to extensive
alteration of the volcanic glass in the sediment.

In Core 6 of Hole 53.0 “nodules” of friable limestone
are of silty sand size, while the softer chalky matrix in
which they occur is of silty clay size.

In Core 7 altered volcanic rock gave a sand-silt-clay
grain size.

In Hole 53.1, brown clay in Core 1 is mainly of silty
clay size. Volcanic ash in Core 2 is of sand or silty sand
size in the upper part, but becomes finer lower down
with the silt fraction predominating. Core 3 is similar
with ash of sandy or clayey silt size.
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TABLE 1

Leg 6 Grain Size Results

Sampled Sand Silt Clay
Hole Core Section at (m) (%) (%) (%) Classification
44.0 1 1 145.0 3.7 59.6 36.6 Clayey Silt
44.0 1 2 145.0 7.2 31.5 61.3 Silty Clay
440 1 3 150.0 5.1 pope 39.3 Clayey Silt
44.0 1 3 145.0 3.6 55.3 41.1 Clayey Silt
44.0 1 4 145.0 5.0 59.1 35.9 Clayey Silt
44,0 2 1 145.0 0.6 63.0 36.4 Clayey Silt
44.0 2 2 145.0 0.6 61.1 38.3 Clayey Silt
44.0 2 3 145.0 0.8 58.9 40.3 Clayey Silt
44.0 2 4 145.0 0.7 58.2 41.1 Clayey Silt
44.0 2 5 145.0 0.8 60.4 38.8 Clayey Silt
44.0 2 cc 0.0 0.4 62.8 36.9 Clayey Silt
44.0 3 2 145.0 1.0 64.7 34.3 Clayey Silt
44.0 3 3 145.0 0.5 72.6 26.9 Clayey Silt
44.0 3 4 145.0 1.4 58.7 39.9 Clayey Silt
44.0 3 5 145.0 8.1 54.1 37.8 Clayey Silt
44.0 3 cC 0.0 21.5 45.5 32.9 Sand-Silt-Clay
44.0 4 0 0.0 6.8 54.0 39.2 Clayey Silt
44.0 o 2 145.0 ;b 56.7 39.6 Clayey Silt
440 4 3 145.0 1.6 56.1 423 Clayey Silt
44.0 4 4 145.0 3.4 60.9 35.7 Clayey Silt
44.0 4 5 145.0 1.1 61.0 37.9 Clayey Silt
44.0 B 6 145.0 12.5 52.2 35.3 Clayey Silt
44.0 4 cC 0.0 6.7 57.5 35.7 Clayey Silt
44.0 5 0 0.0 71.0 17.7 113 Silty Sand
45.1 1 1 20.0 0.4 2.1 97.5 Clay
45.1 1 2 103.0 0.3 12.8 86.9 Clay
45.1 1 2 128.0 0.2 66.6 33.2 Clayey Silt
45.1 1 3 38.0 0.4 63.5 36.1 Clayey Silt
45.1 1 4 67.0 1.6 65.5 329 Clayey Silt
45.1 1 5 3.0 3.1 63.5 334 Clayey Silt
46.0 1 1 145.0 3.4 66.3 304 Clayey Silt
46.0 1 2 145.0 34 18.8 77.8 Clay
46.0 1 3 145.0 9.7 14.6 759 Clay
46.0 1 4 145.0 4.0 179 78.4 Clay
46.0 1 5 145.0 249 18.0 57.1 Sandy Clay
46.0 1 6 145.0 35 16.9 79.6 Clay
47.0 1 1 76.0 34 37.1 59.5 Silty Clay
47.0 1 2 14.0 2.8 394 57.8 Silty Clay
47.0 1 3 39.0 9.4 34.8 55.8 Silty Clay
47.0 1 4 5.0 6.2 28.8 65.0 Silty Clay
47.0 1 4 83.0 12.8 35.6 51.6 Silty Clay
47.0 1 5 12.0 4.0 237 722 Silty Clay
47.0 1 6 6.0 7.3 25.2 67.0 Silty Clay




TABLE 1 — Continued

Sampled Sand Silt Clay
Hole Core Section at (m) (%) (%) (%) Classification
47.1 1 1 145.0 0.0 36.4 63.6 Silty Clay
47.1 1 2 9.0 12.5 34.0 53.5 Silty Clay
47.2 1 2 16.0 4.8 28.5 66.6 Silty Clay
47.2 1 3 35 10.8 28.1 61.1 Silty Clay
47.2 1 3 114.0 14.7 325 52.8 Silty Clay
47.2 1 4 1.0 6.3 32.7 61.1 Silty Clay
47.2 2 3 1.0 11.3 234 65.3 Silty Clay
47.2 2 4 1.0 12.0 273 60.7 Silty Clay
47.2 2 5 0.0 4.2 25.6 70.2 Silty Clay
47.2 2 6 0.5 51 25.1 69.9 Silty Clay
47.2 3 2 1.0 6.5 333 60.2 Silty Clay
47.2 3 3 0.5 3.2 249 71.8 Silty Clay
47.2 3 4 11.0 23 28.3 69.5 Silty Clay
47.2 4 1 10.5 4.8 25.6 69.5 Silty Clay
47.2 4 2 11.0 4.2 29.5 66.3 Silty Clay
47.2 4 3 11.0 3.2 30.3 66.4 Silty Clay
47.2 4 4 13.5 T2 28.8 64.0 Silty Clay
47.2 4 5 11.0 1.4 26.4 72.1 Silty Clay
47.2 -4 6 11.0 1.6 21.8 76.7 Clay
47.2 5 1 11.0 12 27.6 71.1 Silty Clay
47.2 5 2 1.0 09 229 76.1 Clay
47.2 5 3 0.0 1.6 21.2 77.2 Clay
47.2 5 4 0.5 53 34.2 60.5 Silty Clay
47.2 5 5 0.5 3.3 349 61.8 Silty Clay
47.2 5 6 1.0 3.0 324 64.6 Silty Clay
47.2 6 2 0.0 29 31.2 65.9 Silty Clay
47.2 6 3 12.0 2.6 30.4 67.0 Silty Clay
47.2 6 3 122.0 1.9 31.8 66.3 Silty Clay
47.2 7 1 11.0 0.6 283 71.1 Silty Clay
47.2 7 1 77.0 27 35.6 61.7 Silty Clay
47.2 7 2 71.0 29 60.4 36.9 Clayey Silt
47.2 7 3 7.0 1.6 70.2 28.2 Clayey Silt
47.2 7 4 11.0 1.0 68.8 30.2 Clayey Silt
47.2 7 5 22.0 1.6 721 26.3 Clayey Silt
47.2 7 6 119.5 29 66.7 304 Clayey Silt
47.2 8 1 21.5 54 559 38.7 Clayey Silt
47.2 8 2 11.0 6.9 56.6 36.5 Clayey Silt
47.2 8 3 12.0 8.3 517 40.0 Clayey Silt
47.2 8 4 11.0 10.6 50.1 39.3 Clayey Silt
47.2 8 5 11.0 7.4 538 38.8 Clayey Silt
47.2 8 6 11.0 2.0 48.4 49.6 Silty Clay
47.2 9 1 13.0 4.4 43.5 52.1 Silty Clay
47.2 9 2 11.0 0.2 38.8 61.0 Silty Clay
47.2 9 3 11.0 0.5 373 62.2 Silty Clay
47.2 9 4 0.0 0.3 379 61.8 Silty Clay
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TABLE 1 — Continued

Sampled Sand Silt Clay
Hole Core Section at (m) (%) (%) (%) Classification
47.2 9 5 11.0 0.0 39.0 60.9 Silty Clay
47.2 9 6 0.0 1.0 353 63.7 Silty Clay
47.2 10 1 11.0 15 40.5 58.0 Silty Clay
47.2 10 2 11.0 1.0 38.2 60.7 Silty Clay
472 10 3 11.0 0.8 38.4 60.8 Silty Clay
47.2 10 5 11.0 0.6 30.8 68.6 Silty Clay
472 10 6 10.0 0.0 354 64.6 Silty Clay
47.2 11 1 145.0 0.8 47.3 51.9 Silty Clay
47.2 11 2 145.0 0.7 47.4 51.8 Silty Clay
47.2 11 3 145.0 0.8 424 56.8 Silty Clay
47.2 11 4 145.0 0.1 379 62.0 Silty Clay
47.2 11 5 145.0 0.1 322 67.7 Silty Clay
47.2 11 6 145.0 0.3 27.6 72.2 Silty Clay
47.2 12 1 145.0 0.4 279 717 Silty Clay
47.2 12 2 12.0 0.3 30.6 69.1 Silty Clay
47.2 12 3 145.0 0.1 28.5 713 Silty Clay
47.2 13 1 145.0 2.3 29.6 68.1 Silty Clay
47.2 13 2 145.0 2.0 355 62.5 Silty Clay
47.2 13 3 10.0 1.5 37.3 61.2 Silty Clay
47.2 13 4 145.0 1.8 27.5 70.7 Silty Clay
47.2 13 5 145.0 0.4 27.6 71.9 Silty Clay
47.2 13 6 145.0 5.3 30.1 64.7 Silty Clay
47.2 14 1 145.0 6.4 36.9 56.7 Silty Clay
47.2 14 2 145.0 T2 37.2 55.6 Silty Clay
47.2 14 3 145.0 4.0 31.0 64.9 Silty Clay
47.2 14 4 145.0 5.8 333 60.8 Silty Clay
47.2 14 5 145.0 6.5 245 69.0 Silty Clay
47.2 14 6 145.0 6.9 40.2 53.0 Silty Clay
48.1 1 1 15.0 2.5 36.1 61.3 Silty Clay
48.2 1 1 16.0 5.0 28.8 66.2 Silty Clay
48.2 1 2 27.0 2.1 24.5 73.4 Silty Clay
48.2 1 3 10.0 i3 27.2 69.5 Silty Clay
48.2 1 4 10.0 35 27.0 69.6 Silty Clay
48.2 1 5 1.0 32 26.6 70.2 Silty Clay
48.2 1 6 5.0 2.2 345 63.3 Silty Clay
48.2 2 1 145.0 12.5 34.2 532 Silty Clay
48.2 2 2 11.0 10.3 34.6 55.0 Silty Clay
48.2 2 3 145.0 12.5 30.8 56.7 Silty Clay
48.2 2 4 12.0 18.5 33.9 47.6 Silty Clay
48.2 2 5 10.0 10.8 29.8 594 Silty Clay
48.2 2 6 10.0 8.6 36.3 55.1 Silty Clay
48.2 3 | 114.0 57 25.7 68.6 Silty Clay
48.2 3 2 22,0 73 30.0 62.7 Silty Clay
48.2 3 3 8.0 58 289 65.4 Silty Clay
48.2 3 4 11.0 9.9 295 60.6 Silty Clay
48.2 3 5 10.0 45 31.2 64.2 Silty Clay




TABLE 1 — Continued

Sampled Sand Silt Clay
Hole Core Section at (m) (%) (%) (%) Classification
49.0 1 1 5.0 0.7 237 75.6 Clay
49.0 1 1 70.0 6.2 441 49.7 Silty Clay
49.0 1 2 10.0 8.8 58.3 329 Clayey Silt
49.0 1 3 10.0 0.5 42.6 56.9 Silty Clay
49.0 1 4 1.0 7.9 594 32.7 Clayey Silt
49.0 1 5 1.0 0.1 233 76.7 Clay
49.0 1 6 1.0 0.5 23.6 76.0 Clay
49.0 2 1 65.0 0.5 217 77.8 Clay
49.0 2 1 134.0 2.1 18.2 79.7 Clay
49.1 1 1 71.0 6.8 539 39.3 Clayey Silt
49.1 1 2 10.0 0.1 299 70.0 Silty Clay
49.1 1 2 119.0 2.1 28.2 69.7 Silty Clay
49.1 1 3 17.0 1.5 30.9 67.7 Silty Clay
49.1 1 4 11.0 1.8 234 74.8 Silty Clay
49.1 1 4 111.0 0.0 29.7 70.3 Silty Clay
49.1 1 5 320 8.2 241 67.7 Silty Clay
49.1 1 5 84.0 0.8 21.7 77.5 Clay
49.1 2 1 145.0 0.0 246 75.4 Clay
49.1 2 2 145.0 1.9 30.1 68.0 Silty Clay
49.1 2 3 145.0 0.0 16.5 83.5 Clay
50.0 2 1 145.0 1.5 17.5 75.1 Clay
50.0 2 2 150.0 14.4 18.0 67.7 Silty Clay
50.0 2 3 145.0 59 16.2 77.9 Clay
50.0 2 4 150.0 14.8 15.8 69.4 Silty Clay
50.0 2 6 150.0 229 16.5 60.5 Sandy Clay
50.1 1 3 1.0 3.0 33.0 64.0 Silty Clay
50.1 1 4 12.0 2.2 40.9 56.9 Silty Clay
50.1 1 5 10.0 23 423 55.4 Silty Clay
50.1 1 6 11.0 27 341 63.2 Silty Clay
50.1 2 1 126.0 8.2 50.1 41.7 Clayey Silt
50.1 2 3 320 6.6 57.0 36.4 Clayey Silt
50.1 3 1 145.0 0.1 29.0 70.9 Silty Clay
50.1 3 2 70.0 0.2 17.2 82.6 Clay
50.1 3 3 9.5 0.1 237 76.2 Clay
50.1 3 4 10.0 0.1 213 78.5 Clay
50.1 3 5 0.0 0.0 0.0 0.0 Clay
50.1 3 6 10.0 1.7 219 76.3 Clay
50.1 4 1 75.0 1.2 24.6 74.2 Silty Clay
51.0 1 1 2.0 1.8 10.3 87.9 Clay
51.0 1 2 1.0 0.1 9.5 90.4 Clay
51.0 1 4 1.0 0.0 9.8 90.2 Clay
51.0 1 5 10.0 0.1 11.0 89.0 Clay
51.1 1 1 10.0 3.4 31.5 65.1 Silty Clay
51.1 1 2 10.0 0.9 29.5 69.6 Silty Clay
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TABLE 1 — Continued

Sampled Sand Silt Clay
Hole Core Section at (m) (%) (%) (%) Classification
51.1 1 2 90.0 0.6 28.2 71.2 Silty Clay
k.1 1 3 24.0 0.5 2.2 72.3 Silty Clay
51.1 1 3 114.0 0.6 343 65.1 Silty Clay
51.1 1 4 10.0 0.8 32.7 66.5 Silty Clay
51.1 1 5 10.0 1.3 44 4 54.2 Silty Clay
51.1 1 6 10.0 0.3 31.4 68.3 Silty Clay
51.1 1 6 110.0 1.7 40.7 57.6 Silty Clay
51.1 2 1 122.0 0.2 9.0 90.8 Clay
51.1 X 1 145.0 1.8 4.9 93.4 Clay
52.0 1 1 220 1.4 38.1 60.5 Silty Clay
52.0 1 1 77.0 15.0 45.4 39.6 Clayey Silt
52.0 1 2 1.0 6.0 44.6 49.3 Silty Clay
520 1 3 1.0 2.1 36.8 61.1 Silty Clay
52.0 1 4 1.0 0.6 31.6 67.8 Silty Clay
52.0 1 5 3.0 1.0 29.2 69.8 Silty Clay
52.0 1 6 2.0 0.7 41.3 579 Silty Clay
52.0 2 2 1.0 1.0 28.7 70.4 Silty Clay
52.0 2 3 1.0 1.6 36.5 61.9 Silty Clay
52.0 2 4 1.0 5.8 50.4 43.8 Clayey Silt
52.0 2 5 12.0 0.5 28.0 71.5 Silty Clay
52.0 2 6 145.0 0.8 349 64.4 Silty Clay
52.0 3 1 10.0 0.9 34.4 64.7 Silty Clay
52.0 3 2 13.0 0.7 19.0 80.2 Clay
52.0 3 3 10.0 4.0 59.8 36.2 Clayey Silt
52.0 3 4 10.0 0.4 39.9 59.7 Silty Clay
52.0 3 5 1.0 1.0 15.1 83.9 Clay
52.0 3 6 1.0 1.6 39.2 59.3 Silty Clay
52.0 4 2 1.0 1.5 17.3 81.2 Clay
52.0 4 3 1.0 0.7 235 75.8 Clay
52.0 4 ¢ 1.0 0.9 18.6 80.5 Clay
52.0 - 5 1.0 0.4 20.6 79.0 Clay
52.0 4 6 12.0 0.3 19.1 80.6 Clay
52.0 4 6 125.0 0.3 13.3 86.4 Clay
52.0 5 1 121.0 0.1 10.7 89.3 Clay
520 5 2 11.0 0.7 16.2 83.2 Clay
52.0 ) 3 12.0 0.2 12.6 87.2 Clay
520 N 4 12.0 0.0 12.8 87.2 Clay
52.0 5 4 72.0 0.1 12.5 87.4 Clay
52.0 5 5 12.0 0.1 12.7 87.2 Clay
52.0 7 1 143.0 0.0 8.9 91.1 Clay
52.0 7 2 32.0 0.3 7.3 924 Clay
520 7 2 143.0 8.2 238 68.0 Silty Clay
52.0 8 1 145.0 4.9 14.8 80.3 Clay
52.0 8 2 145.0 33.0 19.4 47.6 Sandy Clay
52.0 8 3 16.0 123 14.0 73.7 Silty Clay




TABLE 1 — Continued

Sampled Sand Silt Clay
Hole Core Section at (m) (%) (%) (%) Classification
52.0 8 4 145.0 34.1 17.9 48.0 Sandy Clay
52.0 8 5 145.0 25.0 17.3 57.7 Sandy Clay
52.0 8 6 145.0 2.7 9.8 87.5 Clay
53.0 1 1 10.0 8.9 66.9 24.1 Clayey Silt
53.0 1 1 36.0 36.9 443 18.8 Sandy Silt
53.0 1 2 119.0 2.8 76.3 20.9 Silt
53.0 1 3 12.0 0.3 63.8 359 Clayey Silt
53.0 1 3 123.0 0.8 69.3 29.9 Clayey Silt
53.0 2 1 150.0 0.5 73.8 25.7 Clayey Silt
53.0 3 1 6.0 1.3 64.3 343 Clayey Silt
53.0 4 1 6.0 0.3 2.9 89.8 Clay
53.0 4 1 10.0 10.9 48.6 40.5 Clayey Silt
53.0 4 1 14.0 3.7 25.5 70.8 Silty Clay
53.0 4 1 87.0 1.0 9.0 90.0 Clay
53.0 e 2 6.0 1.8 11.2 87.0 Clay
53.0 6 2 58.0 62.8 22.3 14.9 Silty Sand
53.0 6 2 60.0 18.3 32.2 49.5 Silty Clay
53.0 7 1 150.0 50.3 234 26.3 Sand-Silt-Clay
53.1 1 1 1.0 0.4 36.9 62.7 Silty Clay
53.1 1 2 1.0 0.0 26.8 73.1 Silty Clay
53.1 1 3 12.0 1.4 44.5 54.1 Silty Clay
53.1 1 4 11.0 1.1 34.7 64.2 Silty Clay
53.1 1 5 11.0 1.2 38.1 60.7 Silty Clay
53.1 1 6 21.0 0.1 243 75.6 Clay
53.1 2 1 145.0 50.6 38.0 11.4 Silty Sand
53.1 2 2 145.0 65.3 25.8 8.9 Silty Sand
53.1 2 3 10.0 76.7 18.2 5.1 Sand
53.1 2 3 93.0 12.7 64.9 223 Clayey Silt
53.1 2 4 1.0 8.4 74.1 17.5 Clayey Silt
53.1 2 5 4.0 14.3 68.7 17.0 Clayey Silt
53.1 2 6 1.0 12.3 66.5 21.1 Clayey Silt
53.1 3 1 150.0 27.4 60.5 12.1 Sandy Silt
53.1 3 2 10.0 339 51.4 14.7 Sandy Silt
53.1 3 3 17.0 10.9 70.4 18.6 Clayey Silt
53.1 3 “+ 20.0 14.0 68.3 17.7 Clayey Silt
53.1 3 5 17.0 6.0 73.9 20.1 Clayey Silt
53.2 1 1 15.0 0.3 359 63.8 Silty Clay
53.2 1 2 10.0 58 67.8 26.4 Clayey Silt
53.2 1 3 16.0 256 56.5 17.9 Sandy Silt
53.2 1 4 1.0 25.5 58.4 16.1 Sandy Silt
53.2 1 5 1.0 9.7 67.5 22.8 Clayey Silt
53.2 1 5 4.0 15.4 61.5 23.1 Clayey Silt
53.2 1 6 1.0 15.8 67.4 16.8 Clayey Silt
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TABLE 1 — Continued

Sampled Sand Silt Clay
Hole Core Section at (m) (%) (%) (%) Classification
54.0 1 1 1.0 537 329 13.3 Silty Sand
54.0 1 1 720 29 949 2.2 Silt
54.0 1 2 1.0 7.3 79.6 13.1 Silt
54.0 1 3 48.0 0.6 88.3 11.2 Silt
54.0 2 1 11.0 68.5 258 5.6 Silty Sand
54.0 2 1 78.0 0.0 78.0 22.0 Silt
540 2 2 6.0 0.1 70.2 29.7 Clayey Silt
54.0 2 3 8.0 1.0 88.8 10.2 Silt
54.0 2 3 14.0 1.8 79.3 19.2 Silt
54.0 2 4 10.0 0.7 78.2 21.2 Silt
54.0 3 1 140.0 1.9 66.9 31.2 Clayey Silt
54.0 4 2 10.0 1.5 78.0 20.5 Silt
54.0 6 1 145.0 46.1 44.5 9.3 Silty Sand
54.0 6 2 10.0 36.0 55.9 8.1 Sandy Silt
54.0 6 3 17.0 0.4 73.4 26.2 Clayey Silt
54.0 6 4 9.0 13.8 72.6 13.6 Sandy Silt
54.0 6 5 11.0 0.0 76.2 23.8 Silt
54.0 7 1 132.0 34.6 54.8 10.6 Sandy Silt
54.0 7 2 28.0 0.1 834 16.5 Silt
54.0 7 3 10.0 1.0 85.2 13.8 Silt
540 T 3 118.0 0.0 83.6 16.3 Silt
55.0 1 1 1.0 55.4 19.1 256 Clayey Sand
55.0 1 2 1.0 60.8 16.7 22.5 Clayey Sand
55.0 1 3 1.0 44.2 16.5 39.3 Clayey Sand
55.0 1 4 1.0 30.9 21.9 47.2 Sand-Silt-Clay
55.0 1 5 1.0 423 18.2 39.5 Clayey Sand
55.0 1 6 1.0 34.0 25.2 40.8 Sand-Silt-Clay
55.0 2 1 1.0 36.6 22.5 40.9 Sand-Sitl-Clay
55.0 2 2 1.0 34.2 26.2 39.6 Sand-Silt-Clay
55.0 2 3 10.0 16.9 22.8 60.2 Silty Clay
55.0 2 4 9.0 16.3 239 59.8 Silty Clay
55.0 2 5 1.0 24.1 24.3 51.7 Sand-Silt-Clay
55.0 2 6 26.0 15.5 27.1 574 Silty Clay
55.0 3 1 10.0 20.1 25.5 54.4 Sand-Silt-Clay
55.0 3 3 8.0 12.7 29.2 58.2 Silty Clay
55.0 3 5 9.0 21.3 29.5 49.2 Sand-Silt-Clay
55.0 4 1 8.0 1.5 42.7 49.8 Silty Clay
55.0 4 2 145.0 7.3 42.6 50.1 Silty Clay
55.0 4 3 1.0 6.7 46.8 46.5 Clayey Silt
55.0 B 4 145.0 6.9 52.5 40.6 Clayey Silt
55.0 “ 5 1.0 6.5 51.3 42.2 Clayey Silt
55.0 4 6 145.0 1.9 52.1 46.0 Clayey Silt
55.0 5 1 1.0 3.0 55.6 41.4 Clayey Silt
55.0 5 3 2.0 1.1 53.0 459 Clayey Silt
55.0 5 5 1.0 1.4 56.4 42.2 Clayey Silt
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TABLE 1 — Continued

Sampled Sand Silt Clay
Hole Core Section at (m) (%) (%) (%) Classification
55.0 6 1 1.0 2.1 52.3 45.6 Clayey Silt
55.0 6 3 11.0 0.5 56.4 43.1 Clayey Silt
55.0 6 5 10.0 1.4 54.2 445 Clayey Silt
55.0 7 1 13.0 4.7 55.2 40.1 Clayey Silt
55.0 7 3 12.0 4.7 57.1 38.1 Clayey Silt
55.0 T 5 12.0 52 56.6 38.2 Clayey Silt
55.0 8 1 9.0 Z2 57.7 40.1 Clayey Silt
55.0 8 3 10.0 2.0 59.1 39.0 Clayey Silt
55.0 8 5 12,0 8.9 56.4 34.7 Clayey Silt
55.0 9 1 0 34 60.8 358 Clayey Silt
55.0 10 2 8.0 4.7 49.9 45.4 Clayey Silt
55.0 10 3 21.0 4.2 45.1 50.7 Silty Clay
55.0 10 -+ 2.0 4.7 49.3 46.0 Clayey Silt
55.0 11 1 40.0 13.1 559 31.0 Clayey Silt
55.0 11 3 11.0 2.0 64.8 33.2 Clayey Silt
55.0 11 5 1.0 3.2 63.7 33.1 Clayey Silt
55.0 12 1 7.0 4.2 55.9 39.8 Clayey Silt
55.0 12 2 10.0 5.0 59.6 35.4 Clayey Silt
55.0 12 5 1.0 0.6 61.5 37.9 Clayey Silt
55.0 13 1 4.0 5.2 57.7 37.1 Clayey Silt
55.0 13 5 1.0 2.0 53.2 448 Clayey Silt
55.0 14 1 145.0 0.5 58.2 41.2 Clayey Silt
55.0 14 2 145.0 1.2 60.0 38.8 Clayey Silt
55.0 14 3 145.0 0.8 59.8 394 Clayey Silt
55.0 14 4 145.0 0.6 60.5 389 Clayey Silt
55.0 14 5 145.0 0.5 57.8 41.7 Clayey Silt
55.0 14 6 145.0 0.4 60.8 38.8 Clayey Silt
56.2 1 2 145.0 9.7 27.7 62.6 Silty Clay
56.2 1 4 20.0 9.6 33.6 56.9 Silty Clay
56.2 1 6 1.0 2.0 40.0 58.0 Silty Clay
56.2 2 2 90.0 7.4 43.3 49.3 Silty Clay
56.2 2 El 30.0 16.2 36.3 47.4 Silty Clay
56.2 2 6 10.0 20.0 35.0 449 Sand-Silt-Clay
56.2 3 6 145.0 11.9 29.8 58.4 Silty Clay
56.2 4 4 7.0 12.8 59.9 27.3 Clayey Silt
56.2 B 6 7.0 11.5 49.7 38.8 Clayey Silt
56.2 5 2 8.0 9.2 53.2 37.6 Clayey Silt
56.2 5 6 1.0 14.7 46.6 38.7 Clayey Silt
56.2 6 2 1.0 16.1 539 30.1 Clayey Silt
56.2 6 4 1.0 13.1 51.3 35.6 Clayey Silt
56.2 7 2 38.0 13.6 48.0 38.5 Clayey Silt
56.2 7 2 108.0 22.8 55.9 21.3 Sand-Silt-Clay
56.2 7 4 34.0 21.6 469 31.4 Sand-Silt-Clay
56.2 7 6 1.0 9.2 55.7 351 Clayey Silt
56.2 8 4 1.0 17.8 519 30.3 Clayey Silt
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TABLE 1 — Continued

Sampled Sand Silt Clay
Hole Core Section at (m) (%) (%) (%) Classification
56.2 9 2 1.0 21.7 46.2 32.2 Sand-Silt-Clay
56.2 9 4 12.0 32.0 45.9 221 Sand-Silt-Clay
56.2 9 6 2.0 22.7 52.1 25.3 Sand-Silt-Clay
56.2 9 6 92.0 21.5 54.0 245 Sand-Silt-Clay
56.2 10 2 4.0 21.9 48.6 295 Sand-Silt-Clay
56.2 10 3 1.0 28.8 41.2 30.0 Sand-Silt-Clay
57.0 1 1 5.0 7.6 44.3 48.1 Silty Clay
57.1 1 1 8.0 6.7 34.1 59.1 Silty Clay
57.1 1 2 0.0 11.2 45.7 43.0 Clayey Silt
571 1 2 7.0 3.6 39.2 57.2 Silty Clay
57.1 1 3 1.0 4.0 36.2 59.7 Silty Clay
571 1 4 1.0 6.6 44.1 49.3 Silty Clay
57.1 1 6 5.0 6.3 35.0 58.8 Silty Clay
57.1 2 1 36.0 11.0 455 435 Clayey Silt
57.1 3 1 15.0 14.9 45.6 39.5 Clayey Silt
57.1 3 2 27.0 26.6 58.3 15.1 Sandy Silt
57.1 3 2 104.0 7.9 46.1 46.0 Clayey Silt
57.1 4 1 8.0 7.7 50.3 41.9 Clayey Silt
57.1 4 2 27.0 15.7 50.3 34.0 Clayey Silt
571 - ) 11.0 11.6 47.5 40.9 Clayey Silt
57.1 4 4 145.0 8.6 50.0 41.5 Clayey Silt
57.1 4 5 145.0 14.8 45.8 394 Clayey Silt
57.2 1 1 16.0 7.3 228 69.9 Silty Clay
58.1 1 1 133.0 1.9 24.4 73.6 Silty Clay
58.1 1 2 19.0 34 32,6 64.0 Silty Clay
58.1 1 3 145.0 85.5 7.1 7.4 Sand
58.2 1 1 60.0 83.3 8.8 7.8 Sand
58.2 1 1 102.0 1.3 52.1 46.7 Clayey Silt
58.2 1 3 10.0 ) 43.8 48.3 Silty Clay
58.2 1 4 26.0 7.2 49.6 43.2 Clayey Silt
58.2 1 4 130.0 7.9 82.3 9.8 Silt
59.2 1 3 7.0 2.4 61.8 35.8 Clayey Silt
59.2 2 2 145.0 T3 66.8 25.7 Clayey Silt
59.2 2 3 1.0 9.3 55.3 354 Clayey Silt
59.2 2 4 1.0 16.9 31.7 51.5 Silty Clay
59.2 3 1 145.0 6.7 70.4 22.9 Clayey Silt
59.2 3 2 145.0 0.6 45.4 54.0 Silty Clay
59.2 4 1 60.0 6.3 555 38.3 Clayey Silt
59.2 5 1 82.0 0.3 87.7 12:1 Silt
59.2 6 2 0.0 18.1 32.5 49.3 Silty Clay
60.0 3 1 111.0 0.0 76.7 23.3 Silt
60.0 3 2 4.0 0.0 65.2 348 Clayey Silt
60.0 3 2 121.0 47.7 45.8 6.5 Silty Sand
60.0 4 1 145.0 2.3 73.2 245 Clayey Silt




TABLE 1 — Continued

Sampled Sand Silt Clay
Hole Core Section at (m) (%) (%) (%) Classification
60.0 E 2 145.0 6.3 77.4 16.3 Silt
60.0 5 1 44.0 0.0 73.1 26.9 Clayey Silt
60.0 5 2 20.0 1.3 78.0 20.7 Silt
60.0 6 1 79.0 27 65.3 32.0 Clayey Silt
60.0 6 2 10.0 0.2 67.8 321 Clayey Silt
60.0 6 3 7.0 17.0 72.2 10.7 Sandy Silt
60.0 6 6 10.0 21.1 45.1 33.8 Sand-Silt-Clay
60.0 6 7 101.0 48.0 43.1 8.9 Silty Sand
60.0 7 1 75.0 5.5 83.0 1.5 Silt
60.0 7 2 2.0 11.2 70.9 17.9 Clayey Silt
60.0 8 2 1.0 13.7 48.6 37.7 Clayey Silt
60.0 9 3 §1.0 60.7 30.7 8.6 Silty Sand
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Figure 1. Triangle diagrams of grain size for Sites from Leg 6.
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Hole 53.2 mainly recovered siliceous ooze in which the
silt fraction predominates, variations in sand content
are related to the abundance of Radiolaria.

Site 54

One hole drilled at this site recovered volcanic ash
mainly in the silt or, less commonly, clayey silt and
sandy silt size range.

Site 55

One hole drilled at this site recovered a thick sequence
of chalk ooze whose grain size reflects closely its cal-
careous fossil content. In Cores 1 and 2, foraminifera
are usually more abundant than nannoplankton so the
sediment mainly falls in the clayey sand or sand-silt-
clay size range. In Core 3, foraminifera are less common
and are slightly subordinate to nannoplankton, there-
fore, the sediment is mainly silty clay size.

Cores 4 through 14 are all of clayey silt size, as nanno-
plankton are predominant; foraminifera only occur in
small amounts. The sharp break in grain size classifica-
tion between Cores 1, 2 and 3 and Cores 4 through 14
is particularly interesting as there is a time gap of ap-
proximately 9 million years between Core 3 (Late
Pliocene) and Core 4 (Early late Miocene).

Site 56

This hole penetrated a thick sequence of chalk ooze
whose grain size analysis closely reflects its calcareous
fossil content. Silty clay and clayey silt predominate in
Cores 1 through 7 indicating a high nannoplankton
content with smaller amounts of foraminifera (the sand
content usually being less than 15 per cent). In Cores 8
through 10, foraminifera are more abundant and the
sediment has a sandy silt or sand-silt-clay size range.

Site 57

Three holes drilled at this site mainly recovered nanno-
plankton marl and chalk ooze in the silty clay or clayey
silt size range. A few thin volcanic ash interbeds also
occur and these fall in the sandy silt size (57.1-3-2, 27
centimeters).

Site 58

Siliceous and carbonate ooze in Sections 1 and 2, Core 1
of Hole 58.1 are of silty clay size, while skeletal sand
(mainly shell and echinoderm fragments) occur in the
lower part of Section 3. In Hole 58.2, a mixture of
siliceous and carbonate ooze falls in the clayey silt or
silty clay size, while pebbly mudstone from Section 1,
Core 1, falls in the sand-size range.

Site 59

Siliceous ooze interbedded and mixed with pelagic
brown clay falls in the clayey silt-and silty clay-size

range. In Core 5, Section 1, a thin ash interbed con-
tained over 80 per cent silt.

Site 60

Volcanic ash recovered at this site was predominantly
in the clayey silt-and silt-size range, but in several places
coarser material falls in the silty sand class.

COMPOSITION OF SAND FRACTION

Introduction

The sand fraction recovered from the grain size analy-
sis was examined under a binocular microscope. A
complete summary of the composition of the sand
fraction is given in Table 2, and a detailed description
by holes below. In brief, the sand fraction of chalk
oozes is dominated by planktonic foraminifera. Siliceous
microfossils are rare in the chalk oozes and are usually
only present in Upper Oligocene and younger sediment
being most common in the Caroline Ridge sites. Detri-
tal and authigenic minerals are extremely rare and
probably make up less than 1 per cent of the total sand
fraction.

Siliceous oozes are dominated by siliceous fossilsin their
sand fraction and, like calcareous oozes, all other con-
stituents are rare.

In pelagic brown clay, authigenic and volcanic minerals
predominate in the sand fraction; siliceous fossils may
occur in abundance in a few places, but are usually
rare. Fish debrisand, in places, manganese are common
constituents of the sand fraction in brown clay, but
detrital minerals are rare.

Volcanic ash has a sand fraction dominated by glass
and, to a lesser extent, pumice. Biogenic components
and rock fragments usually occur in small amounts.
Angular fragments of chert occur in all sediment types
wherever the drill penetrates these beds.

Site 44

The sand fraction here is dominated by planktonic
foraminifera. Minor constituents include benthonic
foraminifera, echinoid spines, ostracods, and fish debris
with rare grains of manganese.

Additions to the above suite include carbonate grains
in Core 3; colorless to pale brown chert occurs in
Cores 3, 4 and 5, and bedded red chert in Core 3;
lithified chalk fragments were also seen in Core 3.

Site 45

The sand fraction in Hole 45.1 is predominantly man-
ganese with minor limonite. Many of the manganese
grains have a distinctive rounded shape suggestive of a
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TABLE 2
Summary of the Composition of the Coarse Fraction, Leg 6

Others

Ostracod R

Siliceous grains-R
Lithified ash-C

Inoceramus-R

Chert

C

A?

Carbonate grains

Ferromag. Mins.

Quartz

R(5)

Feldspar

Clinoptilolite

Phillipsite

Iron Oxide

Manganese

Palagonite

C-A

Pumice

R(5)

Colored glass

Transparent glass

A(2)

Fish fragments

R

R-C

Echinoid spines

R

R

Sponge spicules

Radiolaria

Foraminifera

AD|A()| R

A |CA| R

R-C

Section

1

5,CC
0,2

3,CC

1-5
1-6
1-6
1-2

All

All

1-6

1-6

1

1,2

1-6

Core

1-4
56

10
11
12
12
13

SAMPLE NO.

Hole

44.0

44.0

44.0

44.0

44.0

44.0

44.0

45.1

46.0

47.0

47.1

47.2

47.2

47.2

47.2

47.2

47.2

47.2

47.2

47.2

472

47.2

48.1

48.2

48.2
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TABLE 2 — Continued

Others

Ostracod (5)

Fish debris is

bright green.

Fish debris is

bright green.

Fish debris is
bright green.

Chert

R?

Carbonate grains

C(s)

Ferromag. Mins.

Quartz

Feldspar

Clinoptilolite

-

Phillipsite

R?

R?

Iron Oxide

Manganese

C-R

Palagonite

Pumice

Colored Glass

Transparent glass

Fish fragments

C-R

Echinoid spines

Sponge spicules

Radiolaria

Foraminifera

C-R

Section

All

2,3

1,3

1-4

5,6

All

1-6

Core

SAMPLE NO.

2,3

1,2

Hole

48.2

48.2

48.2

49.0

49.0

49.1

49.1

49.1

49.1

49.1

50.0

50.1

50.1

50.1

50.1

50.1

50.1

50.1

50.1

51.0

51.1

51.1

52.0
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TABLE 2 — Continued

" wI t 1 -3 @) o =
SAMPLENO. | 2 g c|E|B[E|Z g E g g | E %T) sl £19|g §| 8
S |E|%|e|d|(E|2|%|8|E|R|B(2|E| F|E8|g | @
5|8 |8 o |8 |8 |l= s|&|&g|f|8]" ® |3
g | ¢ g | 8 5|8 |2k ° = = |z
) o :.3, a @ @ g—* E 5.
520 |3-6 All R R |A|R|R| A| A R
520 | 7 1 A A Pteropod-R
520 | 7 2 D R R
520 | 8 1-6 A R Al R C | Lithified ash-C
52.0 | 9,10 CC A A | A R|] R A | Devitrified glass-A
530 (1,2 All A|A|A|R|R R A
53.0 3 1 R A R A
530 | 4 1,2 A A
53.0 6 2 C R D
53.0 7 1 C Volcanic rock-D
53.1 | 1 1,2 R |A|A A g
53.1 | 1 3-6 Al A | A
53.1 2 1,2 A A A
53.1 2 3-6 R | A A| A |A
53.1 3 1-5 R | R A | A Tuffaceous rock-A (1)
53.2 1 1 A | R A C Magnetite-R
53.2 1 2-6 | R(5) |R-A Al A ]| A
540 | 1 1-3 R | R A|C | A |
54.0 2 1-4 R A A R Tuff & volcanic rock-
c(1)
54.0 | 3,4 All A A|lR|A R
540 | 6 1,2 R D
54.0 6 34 R C D
540 | 6 5 A A
540 | 7 1-3 A A




TABLE 2 — Continued

Others

Diatom-R

Glass & pumice-R
in Core 6 only.
Diatom-R

At 60 cm, chalk, foram,
and volcanic rocks C

Chert

Carbonate grains

Ferromag. Mins.

—=——— {race

= {race —|

Quartz

Feldspar

Clinoptilolite

Phillipsite

Iron Oxide

Manganese

C-A

Palagonite

Pumice

R-C

R |R-C |RC

Colored glass

R-A

Transparent glass

Fish fragments

Echinoid spines

R

Sponge spicules

Radiolaria

A

R-C

Foraminifera

R-A

D |[RC|RC| R
D |[RC| R

Section

All

All

All

35
1-6

All

-6

1

All

All

All

1,2
1,2

Core

SAMPLE NO.

1-5

13
13
14

1-6

10

7 -

2,3

1,2

Hole

55.0

550) 6-8

550 9-12
55.0

55.0

55.0

56.2

56.2

57.1

37.1

57.1

57.2

58.1

58.1

58.1

58.2

58.2

58.2

59.2

59.2

59.2

59.2

60.0

60.0
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TABLE 2 — Continued

Others

Chert

Carbonate grains

Ferromag. Mins.

|——————— frace —=

Quartz

Feldspar

Clinoptilolite

Phillipsite

Iron Oxide

Manganese

Palagonite

Pumice

Colored glass

Transparent glass

Fish fragments

Echinoid spines

Sponge spicules

Radiolaria

Foraminifera

Section

Core

SAMPLE NO.

Hole

60.0
60.0
60.0
60.0

60.0

60.0
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Dominant > 75 per cent
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Abundant 75 — 15 per cent



faecel pellet origin. Palagonite and fish fragments are
also common. Transparent volcanic glass and indeter-
minate siliceous grains occur rarely.

Site 46

The dominant constituent in Hole 46.0 is poorly pre-
served, robust Radiolaria. Chert, lithified ash, and man-
ganese are also common throughout the sand fraction
in this hole. Fossil relicts are visible in the chert frag-
ments. Fish fragments and sponge spicules occur rarely.

Site 47

The sand fraction from the one core in Hole 47.0
(Pleistocene) predominantly comprises foraminifera
with less common sponge spicules, echinoid spines, and
Radiolaria. Small quantities of chalk (apparently from
inside foraminifera tests) also occur. Abundant trans-
parent glass shards occur in Section 2. In Section 5,
Radiolaria are as common as foraminifera. In Hole 47.1
(Paleocene) and in Cores 1 through 6 of Hole 47.2
(Pleistocene-Miocene), foraminifera comprise the main
constituent of the sand fraction. Minor constituents in-
clude sponge spicules, echinoid spines, fish fragments,
Radiolaria, chalk, and manganese. In a few places Radio-
laria are as abundant as foraminifera. In Section 4, Core
3, faecel pellets and ostracods were noted.

In Cores 7 through 10 of Hole 47.2 foraminifera again
predominate. Minor constituents are very rare and when
present are similar to those in the upper part of the
hole, however, in Section 1 of Core 7 several small
multiple twinned, pale brown phillipsite crystals occur.
A major unconformity between Upper Miocene and
Lower Eocene sediments occurs between Sections 1
and 2 of Core 7 in Hole 47.2. Also rarely present in
Section 1, Core 7 are pale green volcanic glass (?) frag-
ments. In Core 9 fish fragments become more common.
In a few places quartz, manganese, iron oxide and
yellow-green pumice occur rarely.

In Core 11, the sand fraction is comprised predom-
inantly of very small planktonic foraminifera with only
rare volcanic glass and /noceramus prisms.

In Sections 1 and 2 of Core 12 angular fragments of
transparent to pale yellow chert are as common as
foraminifera; a few red fragments of chert were also
seen. In Section 2, Core 12, manganese is common, pala-
gonite and Inoceramus prisms are rare. Sections 3
through 6 of Core 12 and all of Core 13 consist almost
entirely of foraminifera, but in Sections 4 and 5 of
Core 12 chert and palagonite are common.

Site 48

In Hole 48.1 the sand fraction is comprised predomi-
nantly of foraminifera and palagonite (?) with minor
amounts of Radiolaria, echinoid spines, sponge spicules,
thin transparent volcanic glass and feldspar (?).

In Hole 48.2, Core 1, Sections 1 to 5, foraminifera are
abundant together with small amounts of chalk. Minor
constituents include Radiolaria, manganese, thin trans-
parent glass, fish fragments, echinoid spines and sponge
spicules. In Sections 3 and 4, and to a lesser extent in
Section 5, radiating clusters of pale orange-brown
phillipsite crystals occur commonly. Sediments here are
of Upper Miocene age and unconformably overlie the
Maestrichtian sediments of Section 6.

Cores 2 and 3 of Hole 48.2 only contain Cretaceous
foraminifera in the sand fraction.

Site 49

In Core 1 of Hole 49.0 Pleistocene sediments contain
abundant palagonite, manganese and thin transparent
glass in the sand fraction. Minor quantities of Radio-
laria, fish fragments and feldspar occur. Reworked
foraminifera occur rarely. In Sections 1 and 6, small
quantities of phillipsite are present.

In Core 2, sediments of Tithonian (?) age contain man-
ganese, chalk and foraminifera in abundance. Smaller
amounts of Radiolaria, fish fragments, transparent
glass, palagonite and phillipsite occur.

In Hole 49.1, Core 1, Section 1 thin transparent vol-
canic glass, palagonite and manganese are common.
In Sections 2 and 3 phillipsite is abundant and fish frag-
ments become common; feldspar occurs rarely. Note
that the phillipsite of Sections 2 and 3 occurs in Pleis-
tocene sediments which lie unconformably on Tithonian
sediments in the lower part of Core 1. Sections 4 through
6 of Core 1 mainly comprise manganese and palagonite
with chert and chalk fragments becoming common
near the base. Poorly preserved Radiolaria and foram-
inifera, fish fragments and phillipsite (possibly con-
tamination from up the hole) occur in minor amounts.

The sand fraction in Core 2 of Hole 49.1 (Tithonian ?
age) is similar to that in the lower part of Core 1 with
the exception that phillipsite is lacking.

Site 50

In Core 2 of Hole 50.0 Tithonian (?) sediments contain
poorly preserved Radiolaria in abundance with a few
pebbles of chert, chalk, manganese and limonite. Minor
amounts of feldspar and yellow volcanic glass are also
present,

In Cores 1 and 2 of Hole 50.1 of Pleistocene age, there
are abundant Radiolaria and diatoms of foraminifera
(depending on the sediment type) with common thin
transparent glass and pale to dark brown pumice; small-
er amounts of palagonite, sponge spicules, echinoid
spines and manganese also occur. Small (fine sand size)
feldspar and amphibole grains are rare.
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Core 3 mainly comprises manganese and palagonite
with numerous bright yellow-green fish fragments in
places. Minor amounts of white semi-transparent fish
fragments feldspar and, in the base of Core 3, phillip-
site also occur.

In Core 4 (Jurassic to Cretaceous ?) the sand fraction is
similar to Core 3, but here phillipsite becomes abundant.

Site 51

Miocene sediments in Hole 51.0 contain abundant
manganese and common palagonite. Minor quantities
of thin transparent volcanic glass, sponge spicules, fish
fragments, Radiolaria and phillipsite occur. In Section 4
abundant bright yellow-green fish fragments occur.

In Hole 51.1, Core 1, Radiolaria with some diatoms
predominate with smaller amounts of palagonite, or
pale brown pumice. In Section 6, thin transparent vol-
canic glass becomes abundant. Sponge spicules, colored
volcanic glass and fish fragments occur rarely.

In Core 2, poorly preserved Radiolaria predominate,
fish fragments are common, and minor amounts of
manganese, thin transparent volcanic glass, chalk,
phillipsite (?) and chert (?) are present.

Site 52

Cores 1 and 2 of Hole 52.0, comprising sediments of
Quaternary to Tertiary age, have as the main consti-
tuents of their sand fraction thin transparent volcanic
glass, pumice ranging in color from transparent to dark
brown-black, and palagonite. Less commonly, red and
olive-green glass fragments occur. Manganese is quite
common in places, and fish fragments, spicules and
Radiolaria are also present.

Cores 3 through 6 consist mainly of palagonite and thin
transparent glass, with manganese becoming predomi-
nant from Core 4 down. Minor constituents in these
cores are similar to those above.

In Core 7, the sand fraction is mainly manganese and
fish fragments with less common palagonite, thin trans-
parent glass, and rarely pteropod fragments. In the
lower part of Section 2 altered Radiolaria predominate.

In Core 8 (Cretaceous ?) altered Radiolaria and pala-
gonite are abundant. Pebble-sized ash and chert frag-
ments are common in the upper part. Minor consti-
tuents include fish fragments and manganese.

In core catcher samples from Cores 9 and 10 (Cretac-
eous) the sand fraction mainly comprises fresh trans-
parent glass, altered glass, palagonite, clay granules
(after glass ?), fish debris and otoliths, silicified Radio-
laria, and chert fragments. Minor amounts of iron oxide,
opaque minerals, phillipsite and silicified rock frag-
ments were also seen.
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Site 53

The sand fraction in Hole 53.0, Core 1, is mainly thin
transparent volcanic glass with abundant yellow, olive-
green, brown and black glass and pumice. In the lower
part of Core 1,and all of Core 2, the colored varieties of
pumice predominate. Manganese, red (hematitic ?)
glass, palagonite and feldspar occur rarely. In Core 3
red and green glass and feldspar are common, together
with lesser amounts of palagonite and fish fragments.
In Core 4 the sand is fine-grained and very well sorted;
it comprises transparent glass and all colored varieties
of pumice, Pinkish carbonate grains predominate in
Core 6; some transparent and red glass is also present.
Green-brown volcanic rock fragments, and less com-
monly chert, predominate in Core 7.

The upper part of Core 1 in Hole 53.1 comprises pala-
gonite, transparent and colored glass, with rare fish
fragments. From Section 3 down in Core 1 abundant
yellowish-white carbonate grains and tubules are com-
mon, together with all varieties of transparent and
colored glass. The upper part of Core 2 comprises trans-
parent and colored varieties of glass and pumice; and,
in Sections 3 through 6 from this core, Radiolaria and,
in a few places, foraminifera are also common. In Core
3 dark gray, olive-gray and black pumice and glass are
common. In Section 1 of this core abundant pebbles
of pumice and tuffaceous rock occur; Radiolaria and
sponge spicules are rare.

In Hole 53.2, Core 1, Section 1, the sand fraction main-
ly comprises palagonite and feldspar, with less common
olive-green glass and magnetite octahedra. A few of the
fledspar grains are zoned and of intermediate composi-
tion. Sections 2 through 6 contain varying amounts of
Radiolaria in addition to glass and pumice; and in Section
5 there are large agglutinating benthonic foraminifera.

Site 54

In Core 1 transparent glass and pumice predominate
with less common green, red and yellow glass, and
rarely Radiolaria and spicules. Core 2 mainly comprises
thin transparent glass (andesitic) and pumice; feldspar
(intermediate composition) and foraminifera occur rare-
ly. In Section 1 of this core pebbles of pumice, tuff and
limonitised volcanic (?) rock occur. Cores 3 and 4 con-
tain similar sand grains to those in Core 2, together
with numerous Radiolaria. Core 6 comprises thin trans-
parent glass, colorless pumice, with foraminifera and
Radiolaria in places. In Core 7 mostly colorless to black
pumice of granule size occur together with finer trans-
parent glass. The volcanic glass at this site commonly
contains a few to abundant vesicles (glass looks almost
opaque).

Site 55

Cores 1 through 5 consist almost entirely of planktonic
foraminifera with very minor amounts of fish fragments,



Radiolaria, sponge spicules, feldspar, glass, and pala-
gonite in a few places.

In Cores 6 through 8 foraminifera again predominate,
but Radiolaria and spicules are common. A few grains
of transparent volcanic glass, palagonite, pumice, fish
fragments and manganese occur.

Cores 9 through Section 3, Core 12 contain abundant
Radiolaria with spicules, and minor amounts of trans-
parent volcanic glass and diatoms. Foraminifera are
common from Core 11 down. In the lower part of
Core 12, foraminifera are more abundant than the sili-
ceous fossils.

In Section 1 (4 centimeters depth) of Core 13, the sand
fraction comprises abundant transparent to pale brown
volcanic glass shards or fragments with tubular vesicles,
and foraminifera. Radiolaria are also common. Glass is
lacking in the remainder of Core 13, but becomes com-
mon again in Core 14. Radiolaria are quite common,
and echinoid spines, pumice and manganese occur
rarely.

Site 56

The sand fraction from Hole 56.2 predominantly com-
prises planktonic foraminifera throughout. Minor
amounts of Radiolaria, sponge spicules and, in places,
fish fragments were seen; the siliceous fossils generally
become more common in the lower part of the hole
(Cores 7 through 10). Also present in the lower part
(Cores 6 through 10) of this hole are small amounts of
transparent and colored volcanic glass and pumice.
Benthonic foraminifera, echinoid spines and diatoms
occur rarely.

Site 57

The sand fraction in Hole 57.1 comprises very small
foraminifera with a few fish fragments. Near the top of
this core, minor amounts of olive-brown glass, spicules,
echinoid spines and manganese occur. Radiolaria are
common in Sections 1 and 4. In Core 2, foraminifera
predominate and manganese is common. Minor consti-
tuents are similar to Core 1. In Core 3 foraminifera
are abundant or rare, depending on the sediment type.
Vesicular pale brown to brown glass is common through-
out this core. Manganese is common in Section 1;
Radiolaria and feldspar are rare.

The sand fraction in Core 4 is similar to that of Core 3,
with the addition of abundant black pumice and, oc-
casionally, lithified chalk fragments, The foraminifera
in this core are very small.

In Hole 57.2 the sand fraction is entirely foraminifera.

Site 58

The sand fraction in Hole 58.1, Core 1, mainly com-
prises foraminifera with some Radiolaria. Palagonite
and spicules occur in Section 2, and in Section 3 small
amounts of yellow, orange, red, and brown vesicular
glass are present.

In Hole 58.2, Core 1, Radiolaria, radiolarian spines,
and spicules are abundant. Yellow palagonite and olive
brown glass are rare. A few reworked foraminifera are
also present. In a few places (Section 1, 60 centimeters)
pebbles of hard chalk and volcanic rocks are present;
the sand-size material here is predominantly foram-
inifera, Radiolaria, and spicules with less common pala-
gonite, transparent and colored glass, and pumice. In
Section 3 of this core Radiolaria, radiolarian spines, and
spicules are abundant, yellow-orange palagonite and
brown-black pumice are common; transparent and
colored glass are rare. In Section 4 foraminifera and
orange-brown-black pumice predominate, with Radio-
laria and spicules being common. At 130 centimeters
depth in Section 4 volcanic glass is nearly all yellow-
brown to dark brown.

Site 59

The sand fraction in Hole 59.2, Cores 1 and 2, mainly
comprises Radiolaria and spicules, with smaller amounts
of palagonite. In Core 3 black pumice, manganese,
palagonite (?) and fish fragments occur in addition to
the main constituents of Core 1.

In Cores 5 and 6 the main constituents are radiating
clusters of the zeolite mineral clinoptilolite, palagonite,
and Radiolaria. Pebble-sized chert fragments occur in
Section 2 of Core 6. Manganese, fish fragments, spicules,
transparent glass and phillipsite occur less commonly.

Site 60

The sand fraction in Hole 60.0 is nearly all volcanic
glass of varying types. The main variations are as fol-
lows:

Core 3-2, 4 cm: Transparent and yellow-brown
glass, and white to brown pum-

ice dominant:

Core 3-2, 121 em:  Very well sorted, sub-angular,
equidimensional brown to
black, with some yellow, vol-

canic glass, dominant:

Core 4-1,40cm:  Predominantly thin transparent

and black glass:

Well sorted, thin, transparent
and very pale brown elongate
glass shards:

Entirely thin transparent glass:

Core 4-2, 145 cm:

Core 5-2, 20 cm:
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Core 6-1, 79 cm:

Core 6-3, 7 cm:

Core 6-6:

Core 7-1, 2 cm:

732

Sorted, sub-angular, pale brown
to black, with some transparent,
glass, red glass occurs rarely:

Transparent red and brown glass
predominant; spicules occur
rarely:

The sand fraction here is entire-
ly foraminifera:

Predominantly transparent glass
with minor amounts of brown

PLATE 1

Core 8-2:

Core 9-3

to black grass, the glass frag-
ments are elongate and sorted:

Foraminifera predominate and
Radiolaria, spicules and glass
occur rarely:

The coarse sand is all yellow,
pale brown, and black glass;
the fine sand is mainly trans-
parent feldspar with some pale
brown to yellow glass. Red and
olive-brown glass also occur
rarely. The sand grains in this
core are all equidimensional.

Electron Scan Photographs of Sand Fraction of Miocene to Middle
Pleistocene Brown Clay (Courtesy of S. A. Kling, Cities Oil Service)

Figure 1 Sample 52.0-1-1, 22 cm (X 100):

Bubble shards of volcanic glass, pumice, Radiolaria,
sponge spicules, and one crystal of phillipsite.

Figure 2 Sample 52.0-1-1, 22 cm (X 100):
Bubble shards of glass and pumice.

Figure 3 Sample 52.0-1-1, 77 cm (X 100):
Pumice, glass with tubularvesicles, bubble shards, and
feldspar fragments.

Figure 4 Sample 52.0-3-5, 1 cm (X 100):

Pumice and feldspar grains with rare Radiolaria

fragments.
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PLATE 2

Electron Scan Photographs of Sand Fraction of Volcanic Ash

Figure 1

Figure 2

Figure 3

Figure 4

(Courtesy S. A. Kling, Cities Qil Service)

Sample 53.1-2-1, 145 cm (X 100):
Late Miocene pumice fragment.

Sample 53.1-2-1, 145 ¢cm (X 1000):
Enlargement of portion of pumice fragment shown
in Figure 1.

Sample 54.0-6-1, 145 cm (X 100):

Early Middle Miocene.

Mostly glass fragments with tubular vesicles, some
bubble shards and pumice, rare sponge spicules.

Sample 60.0-3-2, 121 ¢cm (X 100):

Middle Middle Miocene.

Well-sorted water worn grains of pumice and volcanic
glass,
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PLATE 3

Electron Scan Photographs of Sand Fraction from Variety of Sediment
Types (Courtesy S. A, Kling, Cities Oil Service)

Figure 1

Figures 2 and 3

Figure 4

Sample 49.1-1-2, 119 e¢m (X 100):

Zeolitic clay from interval of Pleistocene/late Jurassic
or early Cretaceous unconformity on Shatsky Rise.
Abundant phillipsite crystals with a few grains of
pumice, feldspar and fish fragments.

Sample 59.2-5-1, 82 ¢m (X 100):

Late Eocene to early Oligocene zeolitic clay.

Mostly phillipsite crystals and aggregates of clinoptil-
olite with less common Radiolaria and fish fragments.

Sample 53.1-2-1, 145 cm (X 100):
Late Miocene volcanic ash.
Mostly pumice, bubble shards and rare feldspar grains.
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