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ABSTRACT

Grain size of 172 unconsolidated sediment samples from five
DSDP sites in the eastern Indian Ocean was determined by sieve and
pipette techniques. Folk and Ward (1957) statistical parameters were
calculated for all samples by computer.

On the basis of grain-size parameters, the sediments can be divided
into two broad groups: Mesozoic clays and Cenozoic calcareous
oozes. Mesozoic sediments have a mean size of10.07¢and are very
poorly sorted (2.58¢), coarse skewed (-0.14), and mesokurtic (K'g =
0.47). Cenozoic sediments have a mean size of 7.67¢ and are very
poorly sorted (3.19¢), fine skewed (+0.18), and mesokurtic (X' =

0.47).

INTRODUCTION

Although grain size is one of the fundamental prop-
erties of deep-sea sediments and sedimentary
rocks (Griffiths, 1967; Blatt et al., 1972), little detailed
work on grain-size distribution or statistical parameters
has previously been done on samples obtained by the
Deep Sea Drilling Project. Sand-silt-clay percentages are
routinely determined for all Initial Reports of the Deep
Sea Drilling Project, but only Lisitzin et al. (1971) for
Leg 6 and Boyce (1972) for Leg 11 have performed
complete grain-size analyses at 1¢ unit intervals, How-
ever, neither investigator computed statistical param-
eters of grain-size distribution. Beall et al. (1973) did
detailed sieve analyses on the sand and coarse silt frac-
tions for Leg 10 sediments, but did not consider the rest
of the silt or clay fractions.

By comparison, grain-size data for different types of
Recent deep-sea sediments have been reported by a
number of workers (e.g., Barth et al., 1939; Sverdrup et
al., 1942; Kuenen and Neeb, 1943; Revelle, 1944; Shukri
and Higazy, 1944; Kuenen, 1950; Correns, 1955; van
Andel, 1964; van Andel and Veevers, 1967; Kukal, 1971;
and Lisitzin, 1972). Unfortunately, most of these data
are presented in the form of histograms and usually no
statistical parameters are computed; or if they are, the
outmoded quartile measures of Trask (1932) have been
generally used. Thus, much of the grain-size data from
these studies cannot be compared with modern statis-
tical data obtained from ancient deep-sea sediments
except in a very general sense. Furthermore, data from
the modern sediments are of little value for trying to
recognize environments and conditions of deposition in
older deep-sea deposits.

This paper presents detailed grain-size information on
Mesozoic and Cenozoic deep-sea sediments cored at five
sites in the eastern Indian Ocean (Figure 1). Our chief
objective is to provide basic size-distribution data for

different lithologic units cored at these sites. These data,
along with petrologic data, are utilized in Chapter 48
(this volume), for deducing environments of deposition
and physical mechanisms of sedimentation. The infor-
mation may also be useful for relating size distribution
to physical properties of the sediments, such as porosity,
bulk density, sonic transmissability, tensile strength, etc.
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Figure 1. Location map showing Leg 27 drill sites and
general physiographic features of the eastern Indian
Ocean.
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METHODS

Unconsolidated sediment samples (172) were selected
for grain-size analysis. Sample locations are shown in
Figure 2. Size analyses on lithified or semilithified sedi-
ments were not performed because the rigorous treat-
ment necessary for disaggregation leads to an erro-
neous picture of the grain-size distribution (Folk, 1968;
Gealy, 1971). Thus, size data presented here are biased
in favor of unconsolidated sedimentary units.

Water-soluble salts were removed from all samples by
dialysis (Miiller, 1967). Each sample was placed in a
dialyzer bag and put in a large container of circulating
distilled water for 2 days. Samples were then dispersed
by soaking for 24 hr in 200 ml of distilled water to which
50 ml of 10% sodium hexametaphosphate (calgon) was
added. If lumps of mud were still present after soaking,
they were removed by gentle crushing with a rubber-
gloved finger (Folk, 1968). The sediment was wet sieved
on a 62.5u screen to separate the sand and mud (silt plus
clay) fractions. The sand fraction was dried and sieved
on optically calibrated screens at Y2¢ unit intervals for 15
min on a Ro-tap machine (Ingram, 1971). Grain size of
the mud fraction was determined in a constant tempera-
ture room by pipette technique (Folk, 1968; Galehouse,
1971), which is based on settling velocities of particles
calculated from Stokes’ Law (Krumbein and Pettijohn,
1938). Pipette withdrawals were taken at times corres-
ponding to ! unit intervals from 4.5¢ to 6¢ and at 1¢
unit intervals from 7¢ to 11¢. The pipette analyses were
terminated at 11¢ (0.49u) because particles smaller than
this diameter are strongly affected by Brownian move-
ment of the water in which they are suspended (Irani
and Callis, 1963).

Cumulative percentages of sand and mud were deter-
mined by computer and cumulative curves drawn on
arithmetic graph paper. If the cumulative percentage at
11¢ was less than 95%, the unsampled fine population
was interpolated by extending the cumulative curve in a
straight line from 11¢ to 14¢ at 100% (Folk, 1968). This
operation assumes all sediment is coarser than 14¢ and
that the clay mode lies near 12¢. Cumulative per-
centage values for 12¢ and 13¢ were read directly from
the interpolated curve.

Folk and Ward (1957), Inman (1962), and moment-
measure (Griffiths, 1967) statistics were calculated by
computer. Folk and Ward statistics are used in this
paper since they now are most widely used by sedimen-
tologists. Inman and moment-measure statistics calcu-
lated for these samples can be obtained by writing the
senior author,

The Folk and Ward (1957) measure for average sedi-
ment size is the graphic mean (M;z), given by the for-
mula

_ 916 +¢50 +¢84
? 3
Their measure for determining the uniformity of grain

size (sorting) of sediments is called inclusive graphic
standard deviation and is found by the formula

$84 - 16  ¢95- ¢5
o= +
4 6.6
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Plotting of hundreds of analyses from many different
environments led Folk and Ward (1957) to suggest the
following verbal classification for sorting: 0y under
0.35¢, very well sorted; 7 0.35 to 0.50¢, well sorted; o1
0.50 to 1.00¢, moderately sorted; 97 1.00 to 2.00¢,
poorly sorted; 97 2.00 to 4.00¢, very poorly sorted; and
o1 over 4.00¢, extremely poorly sorted.

Skewness is a measure of the degree of asymmetry of
the grain-size distribution. Folk and Ward (1957) pro-
posed the measure inclusive graphic skewness, defined
as

_D16+684-2950 95 +995 - 2950
I 2(¢84 - ¢16) 2995 -45)

Symmetrical population curves have SK;y = 0; ones
with tails in the fines have positive values to a limit of
+1.00, and ones with tails in the coarse have negative
values with a limit of -1.00. Folk (1968) suggested the
following verbal scale for skewness: SK7  1.00 to +0.30,
strongly fine skewed; DKI+ 0.30 to+ 0.10, fine skewed;
SKr + 0.10 to -0.10, near symmetrical; SKy -0.10 to -
0.30, coarse skewed; and SK; -0.30 to -1.00, strongly
coarse skewed.

Kurtosis or peakedness of the distribution is com-
puted by comparing the spread in the central part of the
distribution to the spread in he tails. Folk nd Ward
(1957) define graphic kurtosis as

B ¢95 - @5
G~ 2.44 (475 - $25)
Since the distribution of Kg values is itself strongly
skewed in natural sediments, the kurtosis distribution

must be normalized using the formula (Folk and Ward,
1957)

e

K'~=
G
]+KG

They called this value transformed kurtosis and sug-
gested the following verbal classification: K'G under
0.40, very platykurtic; K'G 0.40 to 0.47, platykurtic; K'G
0.47 to 0.53, mesokurtic; K'G 0.53 to 0.60, leptokurtic;
K'G 0.60 to 0.75, very leptokurtic; and K’ over 0.75, ex-
tremely leptokurtic. For normal probability dis-
tributions K'g is equal to 0.50.

Sediment textural classification is that of Shepard
(1954), with the sand, silt, and clay boundaries based on
the Wentworth (1922) scale. Sand is composed of par-
ticles between 2.00 mm and 62.5u (-1¢ to+4¢); silt par-
ticles are between 62.5u and 3.9u (+4¢ to+8¢); and clay
is material less than 3.9u (+8¢).

Replicate analyses on eight standard samples indi-
cate a level of precision of +3% for the sand fraction and
+5% for the clay and silt fractions. Numerous workers
(e.g., Maiklem, 1968; Gealy, 1971; and Braithwaite,
1973) have pointed out that skeletal debris (fora-
minifers, radiolarians, diatoms, etc.) have high specific
surface areas so that their settling velocities are slower
than their nominal diameter would indicate according to
Stokes’ formula. Thus, grain-size distributions for bio-
genous sediments are skewed towards values smaller
than their “true” distribution. Grain-size parameters for
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Figure 2. Generalized stratigraphic sections of Leg 27 drill sites with sample locations indicated by horizontal

lines.

sediments with abundant radiolarians and diatoms are
also smaller than “true™ values since their opaline skel-
etons have densities of 2.2 g/cc, whereas Stokes’ Law
assumes density to be 2.67 g/cc for all particles.

RESULTS

Triangular diagrams showing sand-silt-clay per-
centages for different stratigraphic units at each Leg 17

site are shown in Figure 3. Table 1 lists Folk and Ward
(1957) statistical parameters for all samples. Per-
centages of sand-silt-clay and Shepard’s (1954) textural
terms for individual samples are tabulated in Table 2.
Table 3 summarizes arithmetic means and standard
deviations of statistical parameters for different litho-
logic units at each site. Details concerning stratigraphic
subdivision and lithologic features are discussed in Part
I (Site Reports) of this volume.
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Figure 3. Triangular diagrams showing sand-silt-clay percentages of samples from stratigraphic units at each Leg 27 drilling
site. Fields outlined on each diagram are those of Shepard (1954)

510



GRAIN-SIZE DISTRIBUTION OF SEDIMENTS

TABLE 1
Folk’s Statistical Parameters

Sample ;
(Interval in cm) Depth (m) @5 M, 0o () SK; Kq
259-1-1, 122-124 1.2 1.11 5.02 .17 0.51 0.40
259-1-2, 90-92 241 3.04 8.37 2.87 -0.15 0.58
259-1-2, 93-95 242 1.67 6.95 4.11 0.15 039
259-1-6, 74-76 8.25 4.58 8.94 261 0.11 048
259-1, CC 9.2 4.02 7.90 3.32 0.14 0.49
259-3-2, 84-86 19.85 4.53 8.56 2.25 0.01 0.52
259-4-1, 85-87 27.86 0.56 6.13 4.19 -0.07 0.38
2594-3, 74-76 30.75 1.08 7.74 3.76 -0.02 0.56
259-4-4, 74-76 32.25 1.05 7.33 3.68 -0.09 0.51
259-7-3, 74-76 59.25 3.65 8.64 2.52 0.03 0.57
259-7-4, 94-95 60.95 -1.45 5.31 5.74 0.16 0.33
259-7-5,127-129 62.78 5.70 9.95 2.50 0.11 0.39
259-8-3, 74-76 68.75 4.51 9.32 2.92 0.21 0.39
259-10-3, 74-76 87.75 3.67 10.87 3.01 -045 0.45
259-11-3, 74-76 97.25 6.53 10.34 237 -0.19 042
259-12-3, 74-76 106.75 5.56 1031 2.53 -0.23 045
259-13-3, 74-76 116.25 4.66 10.35 263 -0.26 048
259-13-6, 56-58 120.57 5.15 9.96 2.79 -0.27 0.47
259-13-6, 130-132 121.31 5.06 10.25 258 -0.21 0.52
259-14-3, 74-76 125.75 5.21 10.28 2.57 -0.22 046
259-14-6, 66-68 130.17 3.17 9.65 3.13 -0.14 047
259-14-6, 126-128 130.77 2.69 9.91 3.19  -0.36 0.48
259-16-3, 74-76 144.75 6.53 9.98 2.35 0.15 0.38
259-17-3, 74-76 154.25 5.74  11.20 244 -034 045
259-18-3, 74-76 163.75 5.74 1035 247 -0.21 0.46
259-19-3, 74-76 173.25 4.69 9.63 2.87 -0.04 0.47
259-22-1, 89-91 198.90 4.23 9.68 293 -0.08 0.44
259-23-3, 74-76 211.25 505 11.26 2.54 -0.36 053
259-26-3, 64-66 239.65 6.66 10.65 2.51 -0.10 048
259-27-3, 74-76 249.25 524  11.27 2.50 -036  0.53
259-28-3, 74-76 258.75 4,62 10.03 2.64 0.02 0.48
259-30-3, 74-76 2717.75 4.64 10.94 2.59 ~-0.10 0.55
259-31-3, 74-76 287.25 1.51 10.33 3.13 -0.35 0.56
259-33-1, 84-86 303.35 4.67 8.29 248 -0.04 045
260-1-1, 9-11 0.10 4.24 9.76 3.52 -0.34 036
260-1-3, 74-76 3.75 4.24  10.23 3.41 -0.52 039
260-1-3, 76-78 3.77 4,19 9.34 3.23 -0.17 039
260-2-2,61-63 46.12 4.67 9.97 2.65 0.03 0.42
260-2-2, 139-141 46.90 1.18  4.59 3.72 0.74 049
260-2-3, 3840 47.39 0.06 2.64 2.73 0.60 0.56
260-2-3, 48-50 47.49 -1.41 1.16 3.65 0.61 0.59
260-3-2, 90-92 93.91 6.53 9.63 139 -0.01 0.93
260-3-3, 74-76 95.25 6.66 9.31 1.20 -038 0.93
260-3-4, 83-85 96.84 6.56 9.60 2.34 049 042
260-3-5, 10-12 97.61 2.14 6.49 3.92 0.45 0.51
260-3-5, 34-36 97.85 1.72 5.81 3.58 0.36 0.46
260-3-5, 74-76 98.25 1.74 5.83 3.43 0.32 049
260-3-5, 104-106 98.55 4.59 8.28 2.89 0.29 0.54
260-3-5, 139-141 98.90 2.56 5.42 2.97 0.54 0.48
260-3-6, 49-51 99.50 2.14 5.59 3.35 049 047
260-3-6, 79-81 99.80 2.09 5.91 3.60 0.51 047
260-3-6, 108-110 100.09 1.53 5.37 3.83 0.64  0.46
260-3-6, 123-125 100.24 518 11.56 2.28 -0.26 0.62
260-4-5, 4044 135.92 6.50 8.90 1.73 036 0.46
260-4-6, 6-8 137.07 5.14 8.64 2.48 047 0.53
260-5-6, 80-82 166.31 7.51 11.25 2.18 -0.28 0.54
260-7-3, 74-76 199.75 6.54 10.92 2.56 =038 0.42
260-7-4, 4-6 200.55 6.58 10.91 2.56 -037 042
260-8-5, 105-107 222.06 4.58 8.43 3.20 033 042
260-8-6, 133-135 223.84 4.74  10.28 264 -0.25 043
260-10-2, 55-59 244.64 4.57 8.67 3.32 0.03 048
260-11-1, 90-92 253.91 561 10.29 248 -0.19 045
260-17-1, 114-116 311.15 5.54 9.99 2.53 0.07 0.41
260-18-1, 117-119 32068 -1.25 10.23 3.52 =039 0.1
261-3-1, 105-107 48.56 5.14 9.29 3.02 -0.09 046
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TABLE 1 — Continued

Sample .
(Intervalincm)  Depth m) ¢5 M@ 6@ SK,  Kg
2614-2, 13-15 9664  6.56 996 230 013 0.60
2614-2, 60-62 97.11 451 892 335 -018 037
261-4-2, 79-81 9730 507 991 256  0.05 047
2614-2, 102-104 97.53 562 938 243 -013  0.60
2%1-5-1, 95-97 16246 520 1006 279 -032 041
261-6-3, 84-86 174.85  7.54 1099 212 005 046
261-6-5, 49-51 17750 765 1163 188 -0.16 0.54
261-8-3, 74-76 193.75 851 1164 174 -011  0.50
261-8-6, 94-96 19845 661 1102 254 -040 048
261-9-3, 0-5 20253  6.55 9.88 232 020 049
261-9-3, 74-76 203.25 665 11.27 232 -033 0.57
261-19-2, 140-142 30691  4.57 845 297 003 043
261-194, 134-137  309.85  2.04 3.09 052 -0.18 043
262-1-2, 129-131 280 851 1023 175 053 041
262-1-2. 131-132 28 502 958 280 -0.02 047
262-1-3, 73-75 374 512 959 279  0.00 046
262-14. 99-101 550  1.55 363 232 003 069
262-2-3, 74-76 8.75 459 927 310 -011 043
262-3-3, 94-96 1845 466 924 312 =012 042
26236, 95-97 2296 471 960 285 -0.07 048
2624-3, 136-138 2837 470 9.58 286 -0.02 047
262-5-3, 74-76 3725 471 967 287 -0.08  0.46
2%2-5-6, 4345 4144 362 959 3.04 -009 045
262-6-1, 102-104 4353 070 279 094 -051 0.55
2626-2, 140-142 4591 472 998 291 -032 038
262-6-3, 74-76 46.75 409 931 319 -014 044
262-6-5, 99-101 50.00 516 962 278 -0.03 046
26266, 44-46 50.95 506 962 283 -0.04 0.46
262-7-3, 104-106 5655 511 994 279 -0.29 046
262-7-5, 52-54 50.03 461 996 288 -0.29 043
262-84, 88-90 68.89 418 931 321 -012 040
262-8-5, 124-126 69.25 452 879 323 007 043
262-86, 94-96 7045 556 971 273 -0.02 0.0
262-9-1, 108-110 7259 462 835 267 026  0.46
262-9-3, 74-76 7525 553 967 274 -001 040
262-10-3, 74-76 84.75 517 967 283 -0.05 037
262113, 104-106  94.55  4.09 902 3.17 008 044
262-11-6, 119-121 9920 3.7 712 345  0.54 045
262121, 138140 10139  4.05 848 3.56 -0.01  0.36
262-12-2, 59-61 10210  361. 860 349 002 039
262-12-2,103-105  102.53  3.09 797 3.84 012 037
262-12-3, 74-76 103.75 272 649 376 064 039
262124, 9-11 10460 066 448 372 046  0.55
22124129131 105.80 254 529 291 061 0.73
2%6212-5. 112114 10713 3.05 691 3.50 066 044
262126, 52-55 108.03  4.56 861 334 008 038
262-13-3, 74-76 113.25 506 934 238 -0.18 0.50
%2134, 115117 11516 451 830 336 028 042
262136, 123-125  118.24 364 809 360 019 040
262-14-3, 74-76 12275 509 959 282 001 042
262-14-5, 4345 12544 404 892 320 009 044
262-15-3, 74-76 13225 470 9.66 287 -0.04  0.43
262-16-3, 74-76 14175 457 961 291 -0.05 039
262-16-4, 52-54 143.03 200 402 273 070 0.68
262-17-3, 74-76 15125 461 9.56 287 -0.04 048
262-17-5, 68-70 15419 404 848 354 -002 040
262-19-3. 74-76 170.25 468 9.65 288 -006 047
262196, 122124 175.23 454 961 293 -007 039
262-20-3, 74-76 179.75 563 967 270 000 045
262-21-3, 74-76 189.25 503 967 281 -005 046
262-22-3, 74-76 19875 519 1002 278 -0.28 0.42
262-23-3, 74-76 20825 572 1027 247 -0.18 045
262-25-3, 74-76 22725 505 969 280 -0.04 046
262-26-3, 74-76 236.75 569 996 270 -024 045
262-27-3, 74-76 2625 520 972 277 -004 047
262-28-3, 44-46 25545 1.3 825 404 -0.12 042




TABLE 1 — Continued

GRAIN-SIZE DISTRIBUTION OF SEDIMENTS

Sample '
(Intervalincm)  Depthm) ¢5 M@ 0@ Sk Kg
262-29-3, 74-76 26525 253 968 321 -0.17 049
262-30-3, 74-76 27475 222 917 360 -0.25 048
262-314, 89-91 285.90  1.67 858 3.84 -0.10 045
262-32-3, 74-76 293.75  4.50 934 3.16 -0.16 0.39
262-33-3, 74-76 303.25  4.12 1027 3.19 -0.30 0.44
262-34-3, 74-76 31275 451 961 292 -0.08 043
262-35-3, 74-76 32225 506 966 282 0.04 042
262-35-5, 3940 32490 4.56 965 3.13 -036 0.39
262-37-3, 66-70 341.18 269 825 366 016 041
262-38-3, 68-72 35070 171 6.50 4.00 042 044
262-394, 49-51 361.50 223 661 3.81 049 0.44
262-39-6, 49-51 36450 211 663 3.83 048 044
262-40-3, 77-80 369.78  3.12 899 364 -0.25 038
262414,139-141 38140 164 579 371  0.58 048
26242-5,113-116 39215 162 580 3.72 055 049
262-44-3, 74-76 407.75 114 573 3.89 042 0.39
263-1-1, 145-147 146 365 863 346 000 041
263-1-3, 124-126 425 105 410 351 080 062
263-14, 10-12 461 102 293 254 068 061
263-1-4, 100-102 552 065 4.07 3.54 065 0.57
263-14, 118-120 569 067 464 433 077 0.54
263-14, 139-141 590 0.8 3.8 3.8 0.67 0.55
263-2-2, 15-17 5416 075 4.84 417 068 038
263-2-2, 70-72 5471 073 497 416 059  0.41
263-2-2, 122-124 5523 070 464 396 058 041
263-2-3, 4042 5591 072 501 418 058 041
263-2-3, 124-126 56.75  0.56 492 423  0.57 040
263-24, 10-12 5711 058 499 437 058 042
263-24, 19-20 5719 0.0 499 454 046 039
263-3-1, 110-112 9161 121 461 369 074 050
263-3-2, 69-70 9270 167 464 330 072 0.53
263-3-2, 109-111 93.10 164 423 285 068 0.57
263-3-3, 74-76 94.25 163 464 329 070 0.59
263-34, 50-52 9551  1.18 414 334 081 060
263-34, 124-126 9.25 123 459 3.70 075 0.5
263-3-6, 100-102 99.01  1.08 4.77 402 0.8 048
263-3-6, 142-144 9943 1.4 446 3.52 062 045
2634-1, 9-11 10960 550 1061 272 -0.17 045
2634-3, 74-76 113.25 567 1027 250 -0.20 0.41
263-6-3, 74-76 151.25  6.51 961 234 044 042
263-9-3, 77-79 227.28 571 993 246 0.07 046
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TABLE 2
Percentage of Sand, Silt, and Clay
Shepard’s
Sample Depth Sand Silt Clay (1954) Textural

(Interval in cm) (m) (%) (%) (%) Classification
259-1-1,122-124 1.20  50.7 20,9 284 Sand-silt-clay
259-1-2, 90-92 241 7.3 254 673 Silty clay
259-1-2, 93-95 242 370 17.1 459 Sandy clay
259-1-6, 74-76 8.25 2.1 38.7 59.2 Silty clay
259-1, CC 9.20 3.9 47.2 489 Silty clay
259-3-2, 84-86 19.85 2.7 443 53.0 Silty clay
259-4-1, 85-87 27.86  38.1 26.1 35.8 Sand-silt-clay
259-4-3, 74-76 30.75 15.0 38.8 46.2 Silty clay
259-4-4, 74-76 3225 163 406 43.1 Silty clay
259-7-3, 74-76 59.25 5.1 41.0 539 Silty clay
259-7-4, 94-95 60.95 439 226 335 Sand-silt-clay
259-7-5,127-129 62.78 1.3 324 66.3 Silty clay
259-8-3, 74-76 68.75 0.1 433  56.7 Silty clay
259-10-3, 74-76 87.75 5.4 23.2 714 Silty clay
259-11-3, 75-76 97.25 1.1 224 76.5 Qlay
259-12-3, 74-76 106.75 3.0 20.2  76.8 Clay
259-13-3, 74-76 116.25 4.4 14.2 814 Qlay
259-13-6, 56-58 120.57 1.6 21.5  76.9 Clay
259-13-6, 130-132 121.31 3.7 20.1  76.2 Clay
259-14-3, 74-76 125.75 3.0 214 756 Clay
259-14-6, 66-68 130.17 6.7 23.3 70.0 Silty clay
259-14-6, 126-128 130.77 9.9 16.2 739 Silty clay
259-16-3, 74-76 144.75 0.5 25.2 743 Silty clay
259-17-3, 74-76 154.25 0 13.5 B86.5 Clay
259-18-3, 74-76 163.75 0.2 185 81.3 Clay
259-19-3, 74-76 173.25 0.2 34.2 656 Silty clay
259-22-1, 89-91 198.90 0.1 30.9 689 Silty clay
259-23-3, 74-76 211.25 0.4 11.7 879 Clay
259-26-3, 64-66 239.65 0.1 17.7 82.2 Clay
259-27-3, 74-76 249.25 0.1 9.4 90.5 Clay
259-28-3, 74-76 258.75 1.2 19.5 793 CQlay
259-30-3, 74-76 277.75 0.1 13.8 86.1 Clay
259-31-3, 74-76 287.25 9.6 94 81.0 Clay
259-33-1, 84-86 303.35 0.3 49.5 50.2 Silty clay
260-1-1, 9-11 0.10 0.7 43.0 56.3 Silty clay
260-1-3, 74-76 3.75 0.8 30.6 686 Silty clay
260-1-3, 76-78 3.77 0.4 31.7 67.9 Silty clay
260-2-2, 61-63 46.12 0.1 26.8 73.1  Siltyclay
260-2-2, 139-141 46.90 63.3 194 173 Silty sand
260-2-3, 3840 4739 731 19.1 7.8 Silty sand
260-2-3, 48-50 47.49 78.7 10.8 10.5 Sand
260-3-2, 90-92 93.91 0 124 87.6 Qlay
260-3-3, 74-76 95.25 0.1 13.8 86.1 Clay
260-34, 83-85 96.84 0 38.7 613 Silty clay
260-3-5,10-12 97.61  36.0 39.9 241 Sand-silt-clay
260-3-5, 34-36 97.85 41.2 322 266 Sand-silt-clay
260-3-5, 74-76 98.25 414 343 243 Sand-silt-clay
260-3-5, 104-106 98.55 2.7 50.2 47.1 Clayey silt
260-3-5, 139-141 98.90 422 353 225 Sand-silt-clay
260-3-6, 49-51 99.50 47.9 30.7 214 Sand-silt-clay
260-3-6, 79-81 99.80 45.5 31.9 226 Sand-silt-clay
260-3-6, 108-110 100.09 53.1 28.6 18.3 Silty sand
260-3-6,123-125  100.24 2.8 8.2 89.0 Qay
260-4-5, 40-44 135.92 0.4 48.6 51.0 Cay
260-4-6, 6-8 137.07 0 51.1 489 Qlayey silt
260-5-6, 80-82 166.31 0.2 14.6  85.2 Qlay
260-7-3, 74-76 199.75 0.1 21.1 78.9 Clay
260-74, 4-6 200.55 0.5 184 81.1 Clay
260-8-5, 105-107 222.06 0 58.5 415 Clayey silt
260-8-6, 133-135  223.84 1.5 256 729 Silty clay
260-10-2, 55-59 24464 03 339 65.8  Siltyclay
260-11-1, 90-92 253.91 0.3 23.8 759 Clay
260-17-1, 114-116  311.15 0 30.8 69.2 Silty clay
260-181,117-119 32068 8.8 183 729  Silty clay




TABLE 2 — Continued

GRAIN-SIZE DISTRIBUTION OF SEDIMENTS

Shepard’s
Sample Depth  Sand Silt Qay (1954) Textural

(Interval in cm) (m) (%) (%) (%) Qlassification
261-3-1, 105-107 48.56 0 321 679 Silty clay
261-4-2, 13-15 96.64 0.3 21.5 78.2 Clay
2614-2,60-62 97.11 0.5 36.6 629 Silty clay
261-4-2, 79-81 97.30 0.4 28.5 711 Silty clay
261-4-2,102-104 97.53 0 24.8 75.2 Clay
261-5-1, 95-97 162.46 0.9 31.0 68.1 Silty clay
261-6-3, 84-86 174.85 0.2 9.5 903 Clay
261-6-5, 49-51 177.50 0.2 5.2 946 Clay
261-8-3, 74-76 193.75 0.2 44 954 Qay
261-8-6, 94-96 198.45 0 16.2 83.8 Clay
261-9-3, 0-5 202.53 0 236 76.4 Clay
261-9-3, 74-76 203.25 0.2 14.1  85.7 Qay
261-19-2, 140-142 306.91 33 41.0 55.7 Silty clay
261-19-4, 134-137 309.85 99.9 0 0.1 Sand
262-1-2, 129-131 2.80 0 3.9 96.1 Clay
262-1-2, 131-132 2.82 0 39.6 604 Silty clay
262-1-3, 73-75 3.74 0.1 30.7 69.2 Silty clay
262-14, 99-101 5.50 47.0 394 136 Silty sand
262-2-3, 74-76 8.75 2.5 348 62.7 Silty clay
262-3-3, 94-96 18.45 29 364 60.7 Silty clay
262-3-6, 95-97 22.96 0.8 316 676 Silty clay
262-4-3, 136-138 28.37 1.6 343 64.1 Silty clay
262-5-3, 74-76 37.25 1.7 33.2 65.1 Silty clay
262-5-6,43-45 41.44 5.9 32.5 616 Silty clay
262-6-2, 140-142 45.91 31 26.9 70.0 Silty clay
262-6-3, 74-76 46.75 3.0 30.5 66.5 Silty clay
262-6-5, 99-101 50.00 1.8 29.1  69.1 Silty clay
262-6-6, 44-46 50.95 33 27.9 68.8 Silty clay
262-7-3, 104-106 56.55 0.8 33.6 65.6 Silty clay
262-7-5, 52-54 59.03 23 31.0 66.7 Silty clay
262-8-4, 88-90 68.89 2.8 27.8 694 Silty clay
262-8-5, 124-126 69.25 4.5 37.0 585 Silty clay
262-8-6, 94-96 7045 1.2 28.3 70.5 Silty clay
262-9-1, 108-110 72.59 2.3 48.9 48.8 Clayey silt
262-9-3, 74-76 75.25 2.1 284 69.5 Silty clay
262-10-3, 74-76 84.75 1.6 33.0 654 Silty clay
262-11-3,104-106  94.55 3.2 30.8 66.0 Silty clay
262-11-6,119-121  99.20 14.6 49.2  36.2 Clayey silt
262-12-1, 138-140 101.39 0.5 45.1 544 Silty clay
262-12-2, 59-61 102.10 7.3 41.9 50.8 Silty clay
262-12-2, 103-105 102.53 21.7 31.2  47.1 Sand-silt-clay
262-12-3, 74-76 103.75 38.2 34.0 27.8 Sand-silt-clay
262-124, 9-11 104.60 52.0 282 19.8 Silty sand
262-124,129-131 105.80 36.2 47.2 16.6 Sandy silt
262-12-5,112-114 107.13 15.2 54.8 30.0 Qlayey silt
262-12-6, 52-55 108.03 0.6 47.5 51.9 Silty clay
262-13-3, 74-76 113.25 1.8 27.0 71.2 Silty clay
262-134, 115-117 115.16 2.8 53.5 43.7 Clayey silt
262-13-6, 123-125 118.24 6.7 51.9 414 Clayey silt
262-14-3, 74-76 122.75 1.6 314 670 Silty clay
262-14-5, 4345 125.44 3.9 39.1  57.0 Silty clay
262-15-3, 74-76 132.25 0.7 29.1 70.2 Silty clay
262-16-3, 74-76 141.75 1.5 276  70.9 Silty clay
262-16-4, 52-54 143.03  72.2 13.6 14.2 CQlayey sand
262-17-3, 74-76 151.25 23 339 638 Silty clay
262-17-5, 68-70 154.19 2.5 394 58.1 Silty clay
262-19-3, 74-76 170.25 1.9 277 704 Silty clay
262-19-6,122-124 175.23 3.5 31.5 65.0 Silty clay
262-20-3, 74-76 179.75 1.6 28.3 70.1 Silty clay
262-21-3, 74-76 189.25 2.8 256 71.6 Silty clay
262-22-3, 74-76 198.75 0.8 244 748 Silty clay
262-23-3, 74-76 208.25 2.2 211 76.7 CQlay
262-25-3, 74-76 227.25 3.9 242 719 Silty clay
262-26-3, 74-76 236.75 2.7 22.5 74.8 Silty clay
262-27-3, 74-76 246.25 2.8 20.7 76.5 Clay
262-28-3, 4446 255.45 17.5 31.9 50.6 Silty clay
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TABLE 2 — Continued

Shepard’s
Sample Depth  Sand  Silt Clay (1954) Textural

(Interval in cm) (m) (%) (%) (%) Qlassification
262-29-3, 74-76 265.25 7.8 18.4 73.8 Silty clay
262-30-3, 74-76 274.75 8.2 25.7 66.1 Silty clay
262-314, 89-91 285.90 11.7 34.8 53.5 Silty clay
262-32-3, 74-76 293.75 5.0 326 624 Silty clay
262-33-3, 74-76 303.25 4.0 236 724 Silty clay
262-34-3, 74-76 312.75 4.1 30.1 65.8 Silty clay
262-35-3, 74-76 322.25 3.7 279 684 Silty clay
262-35-5, 3940 324.90 3:1 31.7 65.2 Silty clay
262-37-3, 66-70 341.18 13.5 40.1 464 Silty clay
262-38-3, 68-72 350.70 30.2 39.0 30.8 Sand-silt-clay
262-394, 49-51 361.50 314 36.0 326 Sand-silt-clay
262-39-6, 49-51 364.50 28.9 36.5 34.6 Sand-silt-clay
262-40-3, 77-80 369.78 10.6 320 574 Silty clay
262-41-4,139-141 381.40 45.6 30.3 244 Sand-silt-clay
262-42-5,113-116 392.15 43.5 32.1 24.4 Sand-silt-clay
262-44-3, 74-76 407.75 464 24.2 294 Sand-silt-clay
263-1-1, 145-147 1.46 5.8 41.6 526 Silty clay
263-1-3,124-126 4.25 724 9.0 186 (layey sand
263-1-4,10-12 4.61 74.6 13.3 12.1 Silty sand
263-1-4, 100-102 5.52 683 146 17.1 Clayey sand
263-1-4, 118-120 569 69.6 133 171 Clayey sand
263-1-4, 139-141 5.90 69.3 13.2 175 Clayey sand
263-2-2,15-17 54.16 61.2 124 264  Qayey sand
263-2-2, 70-72 54.71 55.1 14.4 30.5 Clayey sand
263-2-2,122-124 55.23 57.1 14.5 28.4 Qlayey sand
263-2-3,40-42 5591 53.2 16.4 304 Clayey sand
263-2-3, 124-126 56.75 54.0 16.8 29.2 Clayey sand
263-24, 10-12 57.11 52.8 17.1 30.1 Clayey sand
263-2-4,19-20 57.19 55.6 14.7 33.7 Clayey sand
263-3-1,110-112 91.61 664 13.7 19.9 Qlayey sand
263-3-2, 69-70 92.70 63.1 18.3 186 Clayey sand
263-3-2, 109-111 93.10 66.0 20.2 13.8 Silty sand
263-3-3, 74-76 94.25 60.5 20.1 194 Silty sand
263-3-4, 50-52 95.51 69.9 13.2 16.9 Clayey sand
263-34, 124-126 96.25 63.2 20.1 16.7 Silty sand
263-3-6, 100-102 99.01 69.8 9.1 21.1 Qayey sand
263-3-6, 142-144 99.43 57.7 21.3 21.0 Sand-silt-clay
263-4-1, 9-11 109.60 0.8 23.2  76.0 Qay
263-4-3, 74-76 113.25 0.1 25.7 74.2 Silty clay
263-6-3, 74-76 151.25 0.1 339 66.0 Silty clay
263-9-3, 77-79 227.28 0.1 254 74.5 Silty clay




GRAIN-SIZE DISTRIBUTION OF SEDIMENTS

Arithmetic Mean and Standard DevTi:t:)ﬁEofaFolk Parameters for Lithologic Units
Unit Samples 05 M, () o, (@ SK, K@
Site 259
1 10 2.52%1.59 7.56%1.24 3.3140.70 0.06 20.19 0.49 £0.08
11 5 3.79 3.12 9.15%2.22 3.31 £1.39 0.03 0.28 0.39 £0.04
111 9 4.86 £1.22 10.21 £0.44 2.6910.29 -0.21 0.15 0.46 20.04
v 10 4,70 £1.32  10.24 £0.90 2.67 £0.23  -0.16 £0.15 0.50 £0.04
Site 260
I 22 3.621+234 751 £2.78 293 £0.80 0.22 %0.39 0.52 £0.15
I 4 5.61+1.09 10.14 £1.18 2.74 ¥0.31 -0.17#0.34 0.42+0.01
I 2 5.09 #0.73 9.48 *1.14 2.90%0.59 -0.08 X0.16 0.46 £0.02
IV 2 214480 10.1140.17 3.02#0.70 -0.16 %0.32 0.51 £0.14
Site 261
I1 5 5.37 20.76 9.49 1044 2.73 4044 -0.04 £0.13 0.50 £0.01
111 7 6.96 £1.06 10.93 £0.70 2.24 20.37 -0.151£0.22 0.49 £0.05
v 2 3314179 5774379 1.74 £1.73  -0.07 £0.15 0.43 £0.00
Site 262
I 47 4.25+1.32  8.59*1.79 2.97%0.49 0.05 £0.26 0.45 £0.08
II 14 4.12%1.45 9.56 X0.58 3.10%0.45 -0.17%0.10 0.44 £0.03
I 8 2.03£0.64 6.79%1.21 3.78 £0.12 0.36 £0.27 0.43 £0.04
Site 263
I 21 1.05 X0.74  4.70 £1.03 3.74 £0.52 0.64 X0.17 0.49 £0.08
11 3 5.89 10.54 10.16 £0.51 2.52 +0.19 0.02 0.36  0.46 10.02
S . SITE 259
Thirty-four samples were analyzed from Site 259. Ver-
tical variations in grain-size parameters for this site are 45 M Sky Ky
p!otted n FIgUI‘C 4. -28 .78 5g 124 19 6¢ -05 -05 03 08

Unit I is a clay-rich nanno ooze and zeolite clay. It is
chiefly a silty clay, although a few sand-silt-clay layers
(foram-bearing nanno oozes) occur (Figure 3). The
coarsest 5% of the distribution (¢5), analogous to Car-
ozzi’s (1958) clasticity, averages 2.52¢ (174u) and shows
no vertical trend. Mean size decreases from 5.02¢
(30.8x) at the top of the unit to 8.94¢ (2.0x) near the
base and averages 7.56¢ (5.3u). The sediments are
poorly sorted (sample average = ¥ = 3.31¢) and meso-
kurtic (x = 0.49). Skewness is near symmetrical (X =
0.06). Sorting becomes better near the base and skew-
ness shows an erratic decrease from 0.51 at the top to
0.01 at the base. Transformed kurtosis shows no ver-
tical trend.

Unit Il is a dark, yellow-brown zeolitic silty clay
(Figure 3). Phi 5 averaged 72u (3.79¢) and average mean
size is 1.8u (9.15¢). The unit is poorly sorted (¥ = 3.31¢)
and very platykurtic (X = 0.39); skewness is near sym-
metrical (X = 0.03). Mean size and phi 5 decrease down-
ward, and sorting becomes slightly better near the base
of the unit. Sediments are fine skewed at the top and
become coarse skewed near the base. Transformed
kurtosis shows a slight increase near the base of the unit.
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Figure 4. Vertical variation in grain-size parameters of Meso-
zoic-Cenozoic sediments at DSDP, Site 259.
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Light brown zeolite-rich nanno clay and clayey nanno
ooze comprise Unit III (Figure 3). Phi 5 averages 34.4u
(4.86¢) and becomes slightly finer near the base. Mean
size averages 10.21¢ (0.84x) and shows no trend. The
sediments are better sorted (x = 2.69¢) than those of
Units I or II. They are coarse skewed (x = -0.21) and
platykurtic (x = 0.46). Sorting becomes better near the
base; otherwise, there are no trends.

Unit IV is a greenish-gray zeolite-bearing clay (Figure
3) that displays little vertical variability in grain-size
parameters (Figure 4). The coarsest 5% of the dis-
tribution averages 4.7¢ (38.5u), and average mean size is
10.24¢ (0.83u). Average values for sorting, skewness,
and kurtosis are nearly identical to those for Unit III
and are listed in Table 3.

Site 260

Thirty samples were analyzed from this site. Because
of intermittent coring, a vertical variation diagram of
grain-size parameters could not be constructed.

Unit I is a nanno ooze with lesser amounts of brown
clay, rad ooze, and graded detrital foram ooze. Textur-
ally, this unit is extremely variable (Figure 3). The
brown clays and nanno oozes are chiefly silty clay and
clay, whereas the detrital foram oozes are sand-silt-clay,
silty sand, and sand. Phi 5 averages 81u (3.63¢) and
mean size is 5.5u (7.51¢). Most sediments are very
poorly sorted (X = 2.93¢), although a few of the clays
attain slightly better sorting values (Table 1). Skewness
averages 0.22 (fine skewed) and transformed kurtosis
0.52 (mesokurtic). Because of the wide variety of litho-
logic types included in this unit, average values for
statistical parameters display large standard deviations
(Table 3).

Figure 5 illustrates vertical variation in sand-silt-clay
percentage, mean size, and sorting of one of the car-
bonate turbidite sequences in Unit I. The sequence is
sharply bounded on both sides by zeolite-bearing
nanno-rich clays. Except for the break at 98 meters,
there is a systematic increase in percent sand (fora-
minifers) along with a concomitant decrease in silt and
clay percentages toward the base of the unit. Because of
the high percentage of silt and clay in this unit, mean
size lies within the silt range. Like percent sand, mean
size increases toward the base of the unit. Sorting values
are poorest at the top and base of the unit and best near
the middle.

Unit I is a brown zeolitic clay and clay. Average
mean values for this unit are: phi 5, 5.61¢ (20.5u); mean
size, 10.14¢ (0.89u); sorting, 2.74¢ (very poorly sorted);
skewness, -0.17 (coarse skewed); and transformed kur-
tosis, 0.42 (platykurtic).

Unit III is chiefly a nanno ooze with minor brown
clay, and Unit IV consists of nanno ooze, rad ooze, and
zeolitic clay. Grain-size data (Figure 3, Tables 1, 2, and
3) are based on only two samples from each unit and
cannot be considered representative for the entire units.

Site 261

Because of poor core recovery and induration of the
sediments, only 14 samples were analyzed. Additional
sand-silt-clay data from DSDP grain-size analyses
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Figure 5. Vertical variation in sand-silt-clay percentage, mean
size (Mz), and sorting (o1) of Middle Miocene (?) fine
carbonate turbidite sequence at Site 260. The sequence
is bounded on both sides by zeolite bearing nanno rich
clays.

(Bode, Chapter 22, this volume) were utilized in
constructing the textural plot shown in Figure 3. The
most conspicuous textural feature of the sediments at
this site is that all fall in the clay and silty clay fields and
that there is virtually no sand present. Only Units IT and
II1 were sampled in sufficient detail to warrant discus-
sion.

Unit II consists of greenish-gray nanno ooze and
nanno-rich clay. Average mean values for statistical
parameters are: phi 5, 5.37¢ (24u); mean size, 9.49¢
(1.39u); sorting, 2.73¢ (very poorly sorted); skewness,
-0.04/(near symmetrical); and transformed kurtosis, 0.50
(mesokurtic).

Unit III is a gray, zeolite-bearing clay with the follow-
ing average values for statistical parameters: phi 5, 8u
(6.96¢)); mean size, 0.51u (10.93¢); sorting, 2.24¢ (very
poorly sorted); skewness, -0.15 (coarse skewed); and
transformed kurtosis, 0.49 (mesokurtic).

Site 262

Because of continuous coring, good recovery, and the
unconsolidated nature of the sediments, 69 samples were
analyzed from the upper three units at this site (Figure
2). Vertical variations in grain-size parameters are
plotted in Figure 6.

Unit I is a grayish-olive rad and clay-rich nanno ooze
with subordinate detrital foram sands. Most samples are
silty clays (Figure 3). The coarsest 5% averages 4.25¢
(52u), and mean size is 8.59¢ (2.59u). The sediments are
very poorly sorted (X = 2.97¢), near symmetrical (X =
0.05', and platykurtic (¥ = 0.45). Generally, there are no
systematic vertical variations in grain-size parameters in
this unit. There are, however, sharp peaks between 0-10,



40-50, 100-110, and 140-150 meters. These peaks result
from the occurrence of detrital foram sands at these
depths. The foram sands are turbidites that are generally
coarser grained and better sorted than the associated
nanno oozes of Unit I. These sands also tend to be
strongly fine skewed and very leptokurtic (Figure 6).

Figure 7 illustrates one of the carbonate turbidite se-
quences composed of foram sand-silt-clay, silty sand,
and sandy silt that occurs between 101 and 108.5 meters.
This may represent a multiple turbidite sequence
‘because (1) there is no sharp break between the detrital
foram sand and overlying foram sandy silt at 104.5
meters, and (2) the detrital foram sand does not display
a systematic upward fining of mean size or an upward
decrease in percent sand. The detrital foram sands
display slightly better sorting values than the associated
nanno oozes, and they are more fine skewed.

Unit IT is a grayish-olive micarb and clay-rich nanno
ooze. The great bulk of Unit II samples are silty clays
(Figure 3). Phi 5 averages 4.12¢ (57.5u), although values
between 1¢ and 2¢ are common from 250 to 285 meters.
Mean size averages 9.56¢ (1.32u) and shows a slight
coarsening towards the base of the unit. Sorting
averages 3.10¢ (very poorly sorted) and becomes poorer
toward the base. Average skewness is -0.17 (coarse
skewed); values become positive (i.e., near symmetrical
and fine skewed) near the base. Transformed kurtosis
averages 0.44 (platykurtic) and shows no trend.

Unit III, a grayish-olive nanno-rich foram ooze, has
the following average values: phi 5, 2.03¢ (245u); mean
size, 6.79¢ (9u); sorting 3.78¢ (very poorly sorted);
skewness, 0.36 (strongly fine skewed); and transformed
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Figure 6. Vertical variation in grain-size parameters of Plio-
cene-Pleistocene sediments at DSDP, Site 262.
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Figure 7. Vertical variation in sand-silt-clay percentage, mean
size (My), and sorting (of) of Pleistocene-Holocene turbi-
dite sequence at Site 262. The sequence is bounded on
both sides by micarb rich nanno ooze. T7 is a foram
sand-silt-clay and T6 is foram silty sand and sandy silt.

kurtosis, 0.43 (platykurtic). Unit III samples display
wide textural variability (Figure 3) because of varying
proportions of foraminifers. Most samples, however,
fall in the sand-silt-clay field of Shepard (1954). Phi 5
and mean size become coarser near the base, whereas
sorting shows no trend. Skewness increases towards
higher positive values (i.e., becomes strongly fine
skewed) near the base. Transformed kurtosis increases
slightly in a downward direction.

Site 263

Twenty-five samples were analyzed from this site and
most of these (21) are from Unit I. Grain-size analyses
were not performed on Units I1I and IV because of their
induration. Sand-silt-clay ratios shown in Figure 3 for
Units 111 IV are from Bode (this volume). Sediments in
Units I1, I11, and IV are dominantly clays and silty clays.
Because of the high foram content of Unit I sediments,
they lie chiefly in the clayey sand and silty sand textural
fields (Figure 3).

Unit I is dominantly a detrital foram nanno ooze with
minor nanno ooze. Phi 5 averages 473u (1.05¢) and
mean size is 38.5u (4.70¢). The coarse size of both
parameters is attributable to the large percentage of
foraminifers that occur in this unit., The sediments are
very poorly sorted (¥ = 3.74), strongly fine skewed (X =
0.64), and mesokurtic (X = 0.49).

Unit II is a greenish-gray to olive black clay, nanno-
bearing clay, and clayey nanno ooze. Average mean
values for this unit are: phi 5, 5.89¢ (16.81); mean size,
10.16¢ (0.87u); sorting, 2.52¢ (very poorly sorted);
skewness, 0.02 (near symmetrical); and transformed
kurtosis, 0.46 (platykurtic).
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DISCUSSION

Cook (Chapter 20, this volume) has demonstrated
that there are marked geochemical differences in com-
position of Mesozoic and Cenozoic sediments cored at
Leg 27 sites. This observation is supported by the car-
bonate percentage data of Bode (Chapter 21, this
volume) and by the X-ray mineralogical data of Cook,
Zemmels, and Matti (this volume).

These data show that the basic difference between the
two is in the percentage of carbonate. Mesozoic sedi-
ments are composed chiefly of quartz and clay min-
erals, with varying amounts of zeolites and minor car-
bonate. In contrast, Cenozoic sediments are domi-
nantly composed of carbonate (mostly calcite), with
subordinate quartz and minor clay minerals and
zeolites.

Grain-size results from this study also indicate dif-
ferences between Mesozoic and Cenozoic sediments
(Table 4). Generally, Cenozoic sediments are coarser
grained, more poorly sorted, and finer skewed than
Mesozoic ones. Transformed kurtosis values are similar
for both.

TABLE 4
Average Grain-Size Parameters by Age
Mesozoic Cenozoic
Sediments Sediments
(44 Samples) (128 Samples)
M, 1007¢%1.35¢ 7.67$+2.26¢
o 2.580+0.48¢ 3.19¢10.68¢
SKI -0.14 10.21 +0.18 £0.34
X'G 0.47 0.05 0.47 .09

It should be pointed out that part of these differences
may be due to biased sampling techniques, which
included: (1) preferential sampling of Cenozoic sedi-
ments over Mesozoic ones by a factor of almost three to
one, and (2) preferential sampling of coarse-grained
Cenozoic sediments over fine-grained ones. However,
since the grain-size data are in close agreement with the
geochemical and mineralogical evidence, these dif-

ferences are believed to be real and not due to sample
bias.

Average mean size of Mesozoic sediments lies in the
clay size class (0.92u) while that of Cenozoic sediments
is in the very fine silt class (4.91u). Mean size of both is a
function of sediment composition (Table 5). Mesozoic
sediments are predominantly zeolite clays, quartz and
cristobalite clays, and nanno clays; hence, their mean
size falls in the clay range. Cenozoic sediments, on the
other hand, are calcareous oozes of two basic types: (1)
foram oozes whose mean size falls in the medium and
coarse silt range (4.89¢ to 5.86¢); and (2) nanno oozes
whose mean size lies in the clay range (9.14¢ to 9.52¢)
(Table 5). The mean size of 7.67¢ (fine silt) for Cenozoic
sediments results from averaging the coarse and medium
silt-size foram oozes with clay-size nanno oozes.

Mesozoic sediments have an average sorting value
(1) of 2.58¢ while Cenozoic sediments average 3.19¢.
Both are very poorly sorted according to the termin-
ology of Folk and Ward (1957). As Folk (1968) has
pointed out, sorting is strongly dependent on mean
grain size. A scatter plot of mean size versus sorting for
Mesozoic and Cenozoic sediments reveals the fol-
lowing: (1) the best-sorted sediments have mean diam-
eters of about 3¢; (2) the worst-sorted sediments have
mean sizes between 5.5¢ and 8¢; and (3) below 8¢
sorting becomes better with increasing mean size, so that
best-sorted sediments in the clay range have mean diam-
eters between 10¢ and 11¢. Since Mesozoic sediments
consist dominantly of one size population (i.e., clay),
they display the best sorting values. Cenozoic sedi-
ments, in contrast, are mixtures of two different size
populations (sand and coarse silt and clay); hence, they
have poorer sorting values.

Mesozoic sediments are coarse skewed (¥ = -0.14),
i.€., they have an excess of coarse material. Cenozoic
sediments have an excess of fine material and are fine
skewed (¥ = +0.18). Folk and Ward (1957) have shown
that skewness values which depart from normality
(greater than +0.1 or less than -0.1) result from sub-
equal mixing of two normal size populations. Mesozoic
sediments consist of a dominant fine clay population
along with a subordinate coarse population (sand- and
silt-size grains of zeolites, quartz, radiolarians, etc.).

TABLE 5
Average Grain-Size Parameters for Major Lithologic Types

Lithology Samples M, () o ()] SK; K'q
Foram nanno ooze 37 5.86 3.51 +0.48 0.48
Micarb nanno ooze 8 8.69 3.31 +0.06 0.41
Rad nanno ooze 13 9.14 2.99 +0.03 0.44
Clay nanno ooze 36 9.47 2.85 -0.13 0.45
Nanno ooze 9 9.52 2.91 - 0.04 0.46
Nanno foram ooze 8 5.51 3.66 +0.42 0.46
Foram ooze 8 4.89 2.91 +0.39 0.56
Rad ooze 3 9.77 3.39 -0.34 0.38
Zeolite clay 20 9.52 2.89 -0.11 0.45
Quartz and

cristobalite clay 12 10.07 2.67 -0.13 0.49
Nanno clay 10 10.25 2.15 +0.01 0.56
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This slight excess of coarse material produces the nega-
tive skewness. Cenozoic sediments have a dominant
coarse population (sand and coarse silt), which is mixed
with a subordinate fine clay population (chiefly clay
minerals and broken coccoliths). They have more fine
material than a normal population should have, and
thus, are positively skewed.

Transformed kurtosis averages 0.47 (mesokurtic) for
both Mesozoic and Cenozoic sediments. As noted pre-
viously, normal probability distributions have trans-
formed kurtosis values equal to 0.50. The slight
departure of Mesozoic and Cenozoic sediments from
normality is probably a consequence of subequal mixing
of two different size populations (Folk and Ward, 1957).
In Mesozoic sediments this results from mixing of a
dominant fine population (clay) with a subordinate
coarse one (sand and coarse silt). The departure from
normality of Cenozoic sediments results from mixing a
dominant coarse population (sand and coarse silt) with
a subordinate clay one.

CONCLUSIONS

‘. Folk and Ward grain-size parameters can be used
to distinguish unconsolidated stratigraphic units at Leg
27 sites.

2. Almost all samples analyzed have mean sizes in the
silt and clay range and are very paorly sorted. Skewness
and kurtosis values exhibit greater variability.

3. Grain-size results from this study indicate marked
variability between Mesozoic and Cenozoic sediments.
Generally, Cenozoic sediments are coarser grained,
more poorly sorted, and finer skewed than Mesozoic
ones. Kurtosis values are similar for both.

4. Sorting is strongly dependent on mean size. Sedi-
ments with mean sizes between 5.5 and 8¢ have the
poorest sorting values. Below 8¢ sorting becomes better
with increasing mean size, so that best-sorted sediments
are in the clay range with mean diameters between 10¢
and 11¢.

5. Values for skewness and kurtosis show slight
departures from those predicted by the normal proba-
bility distribution. These departures most likely result
from subequal mixing of fine and coarse sediment
populations.
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