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INTRODUCTION

This report synthesizes X-ray mineralogy data from Sites
194, 195, 196, 198, and 199 of Leg 20 in the far western
Pacific. The discussion attempts to characterize the
mineralogy of various lithostratigraphic horizons insofar as
sample material permits. In view of the intermittent coring,
a high degree of sample disturbance, and low core recovery,
it is not certain whether the samples are representative of
the sedimentary section at the sites drilled. Hence, our
conclusions must be viewed as tentative.

Ewing et al. (1968) have identified four acoustic layers
in north Pacific deep-sea sediments. These layers are (1) the
upper transparent layer, (2) the opaque layer, (3) the lower
transparent layer, and (4) the lower opaque layer (also
called Horizon B). These sedimentary intervals overlie a
rugged, acoustic basement. This generalized acoustic stratig-
raphy was recognized in the far western Pacific by Leg 20
scientists. One of the objectives of Leg 20 was to obtain a
general understanding of the age and lithology of these
major acoustic intervals,

Portions of the upper transparent and opaque intervals
were drilled at Sites 194, 195, 196, and 198. Shipboard
scientists separated the upper transparent interval into two
sedimentary suites: (1) a Holocene to late Miocene volcani-
clastic silty clay sequence overlying (2) an early Tertiary to
Late Cretaceous pelagic clay sequence. The volcaniclastic
sediments form a wedge which thins to the east and south,
away from the western Pacific island arcs, and which
overlaps the pelagic sediments. Shipboard scientists attri-
buted the origin of the volcaniclastic wedge to volcanic arcs
in the western Pacific. Sediments from the volcaniclastic
suite were X-ray analyzed from Sites 194, 195, and 196.
The underlying pelagic clays were sampled for X-ray
analyses at Sites 196 and 198,

Pelagic clays of the upper transparent interval grada-
tionally overlie the acoustically opaque interval. The
opaque interval was found to consist of Cretaceous clays
and calcareous clays frequently interbedded with chert. No
samples were submitted for X-ray analyses from the opaque
interval, although samples were submitted from the transi-
tional interval between the upper transparent layer and the
opaque layer at Site 198. No samples were submitted from
the lower transparent or lower opaque intervals.

Site 199, in the Caroline Basin, does not exhibit the
characteristic succession of transparent and opaque acoustic
layers. Instead, Site 199 consists of a thick sequence of
volcanic-ash-rich acoustically transparent sediments. Hence,
Site 199 is discussed apart from other Leg 20 sites.
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METHODS

Semiquantitative determinations of the mineral composi-
tion of bulk samples, 2-20um, and <2um fractions were
performed according to the methods described in the
reports of Legs 1 and 2 and in Appendix IIT of Volume IV.
The mineral analyses of the 2-20um and <2um fractions
were performed on CaCO5-free residues.

The results are presented in Tables 3 through 7. Sediment
ages, lithologic units, and textural and compositional no-
menclature of the sediment types in Tables 1 and 2 are
from the DSDP Leg 20 Hole Summaries. Samples submitted
for X-ray diffraction analyses from Leg 20 are listed in
Table 2. The sample depths below the sea floor in the last
column of Table 2 identify the samples as they are reported
in Tables 3 through 7. No samples were submitted for X-ray
diffraction analyses from Sites 197, 200, 210, and 202, pri-
marily due to poor recovery of core at these sites,

Several unidentified minerals were detected in Leg 20
samples. Their abundances were determined on a semiquali-
tative basis using a hypothetical mineral concentration
factor of 3.0. Unidentified minerals are reported on a
ranked, semiqualitative scale as outlined below:

Trace: (<5%); diffraction pattern was weak and identifi-
cation was made on the basis of two major diagnostic
peaks.

Present: (5-25%); a number of peaks of the mineral are
visible in the diffraction pattern.

Abundant: (25-65%); diffraction peaks of the mineral
are prominent in the total diffraction pattern, but the peaks
of other minerals are of an equivalent intensity.

Major: (>65%); the diffraction peaks of the mineral
dominate the diffraction pattern.

Although a certain quantity of the unidentified minerals
is implied, their concentration is not included in the
concentrations of identified minerals, which are summed to
100%.

The terms “Trace,” “Present,” etc., are also used in
discussing identified minerals in the text of this report and
imply the concentration ranges as indicated above.

The use of drilling mud containing montmorillonite and
barite on Leg 20 was as follows: Hole 194, during Core 5;
Hole 195 between Cores 2 and 3 and between Cores 3 and
4 Hole 195B, after Core 1; Hole 198A before Cores 5 and
6. The samples which were submitted for X-ray diffraction
analyses were not exposed to drilling mud.

RESULTS AND DISCUSSION

Sites 194 and 195

Sites 194 and 195 are located on the abyssal ocean floor
approximately 450 km east of the Izu-Bonin Trench. Only
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the volcaniclastic portion of the upper transparent interval
was sampled at Sites 194 and 195.

The mineralogy of the bulk, 2-20um, and <2um sam-
ples at both sites is strikingly similar (Tables 3 and 4).
The bulk samples of all cores contain primarily mica,
quartz, and plagioclase, with subordinate amounts of
montmorillonite and chlorite. Quartz predominates over
plagioclase in all size fractions. Mica generally predominates
in the <2um fractions, but montmorillonite predominates
over mica in a few samples. Kaolinite appears as traces in
the bulk samples of late Miocene sediments, but was not
detected in bulk samples of the Quaternary sediments.
Kaolinite is more uniformly distributed in <2um fractions
of most samples, however. Neither calcite nor zeolites were
detected in the volcaniclastic sediments.

Colorless, volcanic glass shards commonly constitute
50% of the lithogenous components. The refractive index
of fresh, unaltered glass is between 1.510 and 1.512, which
closely corresponds to the mean refractive indexes of dacite
and andesite glass (1.511 and 1.512, respectively, as given
by Wahlstrom, 1955).

Cores from Sites 194 and 195 are essentially indis-
tinguishable on the basis of X-ray mineralogy. The
sediments are characterized by a mica-quartz-plagioclase-
montmorillonite suite containing abundant volcanic glass
and traces of amphibole and kaolinite. The relative abund-
ances of the dominant minerals vary between size classes.

Site 196

Site 196 is located on the abyssal ocean floor approxi-
mately 530 km east of the Izu-Bonin Trench. The volcan-
iclastic suite and the underlying pelagic suite of the upper
transparent interval were sampled. Hence, Site 196 permits
us to compare the mineralogy of these two distinct
sedimentary suites within a single stratigraphic section.

One sample of Quaternary ash-bearing silty clays from
Core 1 (Table 5) consists primarily of mica, quartz, plagio-
clase, and colorless volcanic glass with minor amounts of
montmorillonite and chlorite. Calcite and zeolites were not
detected. Core | is mineralogically correlative with samples
from the volcaniclastic wedge at Sites 194 and 195.

Core 2 sampled Late Cretaceous zeolitic clays from the
pelagic portion of the upper transparent interval. The five
samples have a generally uniform composition (Table 5).
The dominant mineral in the bulk and <2um samples is
palygorskite, Potassium feldspar, phillipsite, and clinop-
tilolite are major constituents and predominate over quartz,
mica, and plagioclase. Montmorillonite predominates over
mica in the <2um fractions.

Site 198

Site 198 is located on the abyssal ocean floor approxi-
mately 1170 km east of the Izu-Bonin Trench and 130 km
north of Marcus Island. Samples were submitted from the
pelagic portion of the upper transparent interval and from
the transitional interval between the upper transparent
layer and the underlying opaque layer.

Cores 1, 3 and 4 (Table 6) are Late Cretaceous and con-
sist of brown, zeolitic clays. The samples are mineralogically
uniform. Palygorskite, quartz, mica, and potassium feldspar
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predominate in the bulk samples. Clinoptilolite and phillips-
ite are present,

Lowermost samples from Core 4 were taken from the
transition interval between the upper transparent layer and
the opaque layer. These transitional samples are enriched in
quartz, cristobalite, and tridymite (Table 6). Microscopic
examination revealed a few single, isolated grains of angular
silt-sized quartz. Instead, the samples consist predominantly
of volcanic glass shards and radiolarian skeletal remains
which have been replaced by cristobalite (refractive index
1.484). Many of these shards and skeletal tests display a
first-order yellow core surrounded by cristobalite. We
attribute the first-order yellow birefringence to quartz and
interpret the quartz and enclosing cristobalite to be
devitrified products of volcanic glass and radiolarian tests.
Tridymite is probably also an authigenic devitrification
product.

Site 199

Site 199 is located on the east margin of the Caroline
Abyssal Plain approximately 450 km north of the Caroline
Islands and 1000 km east of the Marianas Trench. Coring
was fairly frequent, and the X-ray diffraction results from
Cores 1 to 6 are probably representative of the mineralogy
of the sedimentary section at Site 199,

Shipboard scientists recognized eight informal lithologic
units at Site 199. Samples from Units A, B, C, D, and E
were submitted for X-ray diffraction analyses. The lithol-
ogy and ages of these units and the major mineral
components of the bulk, 2-20um, and <2um fractions are
summarized in Table 1 and are also presented in Table 7.

Data from Tables 1 and 7 indicate that CaCOj-free silt
and clay fractions from lithologic Units A, B, C, and E
contain a phillipsite-augite-magnetite-plagioclase-mont-
morillonite mineral suite which shows only slight propor-
tional variation stratigraphically. This dominant mineral
suite is also present in most bulk samples from each
lithologic unit, but the lithogenous components tend to be
diluted in samples with large amounts of biogenous calcite
(particularly in Unit A). Lithologic Units A, B, C,and E are
essentially indistinguishable on the basis of X-ray min-
eralogy of silt and clay fractions. We conclude that Units A,
B, C, and E are part of a volcanic-rich, mafic-zeolitic-clay
sequence in which biogenous calcite occasionally masks the
lithogenous components in bulk samples (as in Units A and
E).

Lithologic Unit D is easily distinguished from the other
lithologic units at Site 199 by the absence of mafics, low
percentage of zeolites, and predominance of montmoril-
lonite.

The acoustically opaque interval was penetrated at Site
199 according to Leg 20 Hole Summaries. However, X-ray
mineralogy samples from the opaque interval were not
submitted to the U.C. Riverside X-ray facility. Okada and
Tomita (this volume) report that the Paleocene-Late Creta-
ceous opaque interval at Site 199 consists of a calcareous
clinoptilolite-montmorillonite-cristobalite pelagic clay suite.
Thus, the opaque interval at Site 199 may be mineral-
ogically correlative with our samples of the Late Cretaceous
opaque interval in Core 4 at Site 198.



SUMMARY AND CONCLUSIONS

Leg 20 scientists have demonstrated that the upper
transparent interval (Ewing et al., 1968) in the far western
Pacific consists of a Holocene-late Miocene volcaniclastic
wedge which overlies a Paleogene-Late Cretaceous pelagic
sequence of calcareous zeolitic clays. The volcaniclastic
wedge was probably derived from the adjacent Japan,
Izu-Bonin, and Marianas volcanic arcs since these sediments
pinch out eastward away from the arc system.

The volcaniclastic wedge and underlying pelagic
sequence are each characterized by a distinct suite of
minerals, and are easily distinguished from each other on
the basis of X-ray mineralogy. The volcaniclastic wedge was
recognized at Sites 194, 195, and 196, and the underlying
pelagic suite was recognized at Sites 196 and 198.

X-ray mineralogy studies of 18 samples from Sites 194,
195, and 196 indicate that the volcaniclastic wedge is
characterized by a non-zeolitic, mica-quartz-plagioclase-
montmorillonite  mineral suite containing abundant
unaltered volcanic glass and little biogenous calcite. X-ray
mineralogy results from the volcaniclastic wedge reported
by Okada and Tomita (this volume) support the results of
this paper.

Fresh glass shards in the volcaniclastic wedge have mean
refractive indexes of dacite and andesite glass. Hence, glass
in the wedge was probably derived from dacitic-andesitic
volcanoes. The volcaniclastic wedge is also characterized by
abundant, angular, silt-sized quartz grains. If a significant
portion of this quartz was derived from volcanic arcs, then
silica-oversaturated volcanic source terrains would normally
be required. The presence of abundant acidic glass suggests
that a volcanic origin for a significant portion of the quartz
is possible. Intermediate-acidic calc-alkaline volcanism char-
acterizes the western Pacific volcanic arcs (Dickinson,
1968).

X-ray mineralogy studies of 13 samples from Sites 196
and 198 indicate that the Paleogene-Late Cretaceous pelagic
clay sequence underlying the volcaniclastic wedge is char-
acterized by a zeolitic palygorskite-quartz-mica-potassium
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feldspar mineral suite containing variable amounts of
biogenous calcite. Phillipsite is the dominant zeolite, with
clinoptilolite subordinate. X-ray mineralogy results from
the pelagic clay sequence reported by Okada and Tomita
(this volume) concur with the results in this paper.

The pelagic clay sequence is gradational with the
underlying acoustically opaque interval at Site 198 (and
Sites 195 and 199, Okada and Tomita, this volume). The
opaque interval is mineralogically similar to the overlying
pelagic clay sequence, but is distinguished by the presence
of cristobalite and tridymite. We suggest that these silica
phases are authigenic products resulting from devitrification
of siliceous glass and radiolarian tests.

X-ray mineralogy studies of 30 samples from Site 199 in
the Caroline Basin indicate that the Early Pliocene-Middle
Miocene sequence is characterized by a phillipsite-mafics-
plagioclase-montmorillonite suite. The mineral ratios do not
change appreciably throughout the stratigraphic section.
Lithologic Units A to E at Site 199 are part of a
volcanic-rich, zeolitic clay sequence in which biogenous
calcite occasionally masks the lithogenous components.

The lithology and X-ray mineralogy of the upper
transparent interval at Site 199 are generally uniform and
reflect a mineralogic history which differs from the history
of the upper transparent interval at Sites 194, 195, 196,
and 198. At the latter sites the upper transparent interval
consists of two distinct sediment suites, while at Site 199
the upper transparent interval consists of a single, uniform
sedimentary suite.
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Summary of X-Ray Diffraction Results, Site 199, Caroline Basin

TABLE 1

<2 pum Fraction

Sample | Lithologic Unit Bulk Sample 2-20 pm Fraction Major
Depth | and/or Sediment Major Constituent Major Constituent Constituent
Core| (m) Description Age 1 3 1 7 3 1 2 Comments

1 588 Unit A Cale. Phil Plag. Mafi® | Phil. Mont. | Calcite dilutes

1 596 .. 2| Calc. Phil. Mafi. Plag. Mont. Phil. lithogenous com-

1 60.5 | Alternating zeo- | & 2 | Phil. Plag. Mafi.® | Mafi. Phil. Plag. Mont.  Phil. ponents in most

1 60.6 | litic clay and = é Calc. Phil. Mafi. Plag. Mont.  Phil. samples; phillip-

1 628 | nannofossil ooze Phil. Plag. Mafi. Phil. Mafi. Plag. Mont.  Phil. site without

1 63.1 Calc. Phil Mafi. Plag. Phil. Mont. clinoptilolite.

1 64.1 Unit B " Phil. Plag. Mafi. Phil. Mafi. Plag. Mont. Phil. No calcite; phil-

1 68.0 = Phil. Mafi. Plag. Phil. Mafi. Plag. Mont. Phil. lipsite and clin-

1 70.6 | Zeolitic clay > g Phil. Mafi. Plag. Phil. Mafi. Plag. Mont.  Phil. optilolite occur

3 778 o 2| Phil Mafi. Mont. | Phil Mafi. Mont. | Mont.  Phil together.

3 79.9 g = Phil. Plag. Mafi. Phil. Mafi. Plag. Mont. Phil.

3 81.8 = Phil. Mafi. Plag. Phil Mafi. Mont. Mont. Phil.

3 82.8 Phil. Mafi. Mont. | Phil. Mont. Mafi. Mont.  Phil.

4 88.5 Unit C Phil. Mafi. Mont. Phil. Mafi. Plag. Mont. Phil. Calcite dilutes

4 88.6 o 2| Phil Mafi. Plag. Phil. Mafi Plag. Phil. Mont. lithogenous com-

4 91.2 | Zeolitic silty E @ Phil. Mafi. Mont. Phil. Mafi. Mont Mont. Phil. ponents in some

4 92.5 | clay - 2| Cale. Phil. Mont. | Phil. Mafi. Plag. Mont.  Phil samples; phillip-

R 93.0 = Calc. Phil. Mont. Phil. Mafi. Mont. Mont. Phil. site without
clinoptilolite.

5 144.1 Unit D Mont. Plag. Phil. Mont.  Plag. Phil. Mont. No mafics; mont-

5 | 1455 o 2| Mont.  Plag. Phil. Mont.  Plag. Phil. Mont, morillonite domi-

5 148.3 | Radiolarian ooze | @ 3| Mont. Plag. Phil. Mont. Plag. Phil. Mont. nates in bulk

5 149.8 E 2| Mont,. Plag. Phil. Mont.  Plag. Phil. Mont. samples; phillip-

5 151.4 = | Mont.  Plag. Phil. Mont.  Plag. Phil. Mont. site is minor in
bulk.

6 200.5 Unit E 5 Mont. Phil. Phil. Mont. Mafi. Mont. Calcite present;

6 | 201.0 £ | Phil. Calc. Mont. | Mont.  Mafi. Mont.  Phil. lithogenous com-

6 2024 | Interlayered tuff, | $ & /| Phil Mont. Mafi. Phil. Mafi. Plag. Mont. Phil. ponents show

6 202.6 | nanno-rich clay, = £| Phil. Plag. Calc. Phil. Mafi. Mont. Mont. Phil. greater variability

6 203.6 | and zeolitic, silty | & 2| Phil. Mont. Mafi. Phil. Mont. Mafi. Mont. Phil. than in Units

6 | 205.2 | clay E 5| Mont.  Phil. Phil. Mont.  Mafi. Mont.  Phil. A-D; phillipsite

6 206.8 = Phil. Mont. Mafi. Phil. Matfi. Mont. Phil. without
clinoptilolite.

IMafi. = mafics: augite and magnetite. Augite always predominates over magnetite, by as much as 5:1.
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TABLE 2 TABLE 2 — Continued
Sediment Samples Submitted for X-Ray Diffraction Analysis
Depth in Section  Depth Below Sea Floor Depth in Section  Depth Below Sea Floor
Core, Section (cm) (m) Core, Section (cm) (m)
Hole 194 3-1 51-53 110.0
3-6 38-40 1174
1-3 96-98 41.5 4-3 108-110 122.3
14 128-130 43.3 4-4 3941 122.9
1-5 130-132 44.8 4-5 103-105 124.6
1-6 142-144 464
2-1 116-118 143.2 Hole 199
22 111-113 144.6
2-5 140-142 149.4 1-1 133-135 58.8
1-2 63-65 59.6
Hole 195 1-3 1-3 60.5
1-3 14-16 60.6
1-1 74-77 63.7 14 80-82 62.8
1-2 81-84 65.3 1-4 110-112 63.1
1-3 29-31 66.3 1-5 59-61 64.1
14 63-66 68.1 2-1 100-102 68.0
1-5 3235 69.3 2-3 58-60 70.6
1-6 95-98 71.4 3-1 135-137 77.8
2-2 85-87 122.3 3-3 4042 79.9
23 135-137 124.3 34 75-717 81.8
2-4 33-35 124.8 3-5 29-31 82.8
24 125-127 125.8 4-2 100-102 88.5
4-2 107-109 88.6
Hole 196 4-4 70-72 91.2
4-5 50-52 92.5
1-1 142-144 389 4-5 100-102 93.0
2-1 8-10 104.1 541 105-107 144.1
22 9-11 105.1 5-2 103-105 145.5
2-3 82-85 106.5 54 80-82 148.3
24 90-93 107.6 5-5 80-82 149.8
2-5 4043 108.3 56 92-94 1514
6-1 4749 200.5
Hole 198A 6-1 100-102 201.0
6-2 90-92 2024
1-2 142-144 93.4 6-2 110-112 202.6
14 100-102 96.0 6-3 58-60 203.6
1-5 80-82 97.3 6-4 70-72 205.2
6-5 80-82 206.8
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TABLE 3
Results of X-Ray Diffraction Analyses from Hole 194
Bulk Samples
Cored Interval Sample Depth & . ; . o
Below Sea Below Sea £ & 5§ % B § & E =
Core Floor (m) Floor (m) = & 8 & g 3 g £ &
1 37.547.0 41.5 84.5 758 268 207 - 416 53 55 -
433 88.1 814 27.1 238 - 393 40 43 1.4
44 .8 956 93.1 121 304 - 13.3 - 38.0 6.2
46.4 90.1 84.6 28.7 240 - 337 50 86 -
2 142.0-151.5 143.2 87.7 80.8 249 17.0 14 473 34 60 -
144.6 87.7 80.8 27.5 122 20 529 27 27 -
149.4 874 B804 266 107 1.2 531 35 48 -
2-20um Fractions
Cored Interval Sample Depth e ; . OO |
Below Sea Below Sea et g s 8 T8 2 g
Core Floor (m) Floor (m) 5 £ 8 &2 ¢ & 8§ 2 &
1 37.547.0 41.5 719 56.2 389 27.2 - 28.7 52 - -
433 77.9 654 36.7 304 - 288 4.1 - -
44.8 948 919 319 37.1 - 16.4 2.2 124 -
46.4 809 70.2 393 283 - 275 49 - -
2 142.0-151.5 143.2 774 64.7 400 295 - 272 32 - -
144.6 753 613 438 222 06 291 3.0 - 1.3
149.4 74.5 60.1 41.0 21.6 - 340 34 - -
<2um Fractions
Cored Interval Sample Depth g : s ; =
Below Sea Below Sea wl ) 5 % B s 8 = =
Core Floor (m) Floor (m) E 5 5‘ E v s (o} § E
1 37.547.0 41.5 80.2 69.0 16.3 57 3.0 434 6.2 255
433 824 725 21.0 94 — 390 7.2 234
44 8 78.5 664 47 59 1.1 44 1.2 826
46.4 824 724 208 106 — 334 6.3 29.0
2 142.0-151.5 143.2 846 759 219 98 48 408 4.2 18.6
144.6 86.2 784 259 8.9 36 431 3.3 153
149.4 853 77.0 264 89 24 423 4.0 159
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TABLE 4
Results of X-Ray Diffraction Analyses from Hole 195
Bulk Samples
Cored Interval Sample Depth £ o i3 4 g
Below Sea Below Sea & c g @ g g 2 g £
Core Floor (m) Floor (m) A < & B £ & & = <
1 63.0-73.0 63.7 88.6 82.1 237 26.8 - 376 4.1 7.8
65.3 86.5 78.9 28.8 22.5 - 44.0 4.7 -
66.2 86.3 78.6 28.6 23.7 - 407 46 23
68.1 869 795 295 279 - 352 4.0 34
69.3 89.1 829 269 210 - 426 4.1 53
71.4 87.1 79.8 239 18.8 - 454 40 79
2 120.0-129.5 122.3 87.8 809 27.8 17.5 - 51.1 36 -
124.3 88.2 81.5 22.0 16.0 1.8 40.2 1.7 183
1248 87.7 80.8 25.2 16.6 2.0 408 2.1 133
125.8 953 927 145 27.0 34 308 - 243
2-20um Fractions
Cored Interval Sample Depth Ei' o = =
Below Sea Below Sea el g | B g 3 = g £
Core Floor (m) Floor (m) 5 £ 6 & ¢ & 8§58 2 &
1 63.0-73.0 63.7 79.8 68.5 35.8 36.8 230 44 -
66.3 755 61.7 393 27.1 28.1 44 1.1
68.1 79.5 68.0 37.2 303 284 4.1 =
69.3 79.0 673 36.7 293 294 4.6 -
714 74.9 60.7 39.5 25.6 303 46 a2
2 120.0-129.5 122.3 776 649 363 254 349 35 -
1243 80.6 69.6 37.7 31.8 28.2 23 -
124.8 779 65.5 39.5 285 . 293 26 =
125.8 95.8 934 29.5 529 176 - -
<2um Fractions
Cored Interval Sample Depth E‘ o o o =
Below Sea Below Sea € g 5 ® T & 2 § ¢§
Core Floor (m) Floor (m) 82 € 8 & £ & & =2 <
1 63.0-73.0 63.7 832 738 199 108 - 375 6.2 256
66.3 806 696 192 96 4.6 389 59 21.7
68.1 813 70.8 206 11.5 39 406 55 179
69.3 824 724 224 116 23 428 56 153
714 84.5 75.7 253 106 34 430 4.7 13.0
2 120.0-129.5 122.3 826 728 21.8 87 29 270 21 376
124.3 81.8 716 16.1 6.9 26 287 23 434
124.8 84.7 76.1 262 129 54 437 3.7 8.1
125.8 816 713 90 57 1.7 209 1.5 61.1
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TABLE 5
Results of X-Ray Diffraction Analyses from Hole 196
Bulk Samples
Cored Interval Sample Depth g- . 5 i . z . 5 = )
Below Sea Below Sea b = g 23 @ 9 8 = 5 2 g =
Core Floor (m) Floor (m) a 5 S & » :“E 2 g S = & B £
1 37.547.0 38.9 845 757 - 246 - 124 14 521 46 49 -
2 104.0-110.0 104.1 894 835 114 159 89 - - 136 - 3.7 446 19
105.1 894 835 - 11.2 - - - 116 - - 655 11.7
106.5 88.6 822 - 143 - - - 157 - 39 526 135
107.6 895 837 - 208 99 - - 18.1 1.6 10.0 36.1 -
108.3 87.7 80.8 — 179 139 96 - 305 27 3.1 118
2-20um Fractions
Cored Interval Sample Depth g- » “ -
Below Sea Below Sea el ) 8 £ i ° s 2 g =
Core Floor (m) Floor (m) A &8 8 &8 g g S € 8§ =2 £
1 37.547.0 38.9 62.8 41.9 362 - 205 374 59 -
2 104.0-110.0 104.1 73.6 58.7 304 38.0 438 205 -~ -
105.1 66.6 47.9 24.8 13.3 - 16.2 - —
106.5 67.1 48.6 263 145 - 213 - -
107.6 75.0 60.9 31.8 38.0 - 21.8 - 3.0
108.3 70.1 53.2 269 114 104 249 1.7 -
<2um Fractions
Cored Interval Sample Depth §~ r & o -
Below Sea Below Sea b= 2] A & = i = g =
Core Floor (m) Floor (m) 2 § 8 &8 ¢ & & &€ 8 = E
1 37.547.0 389 83.2 73.7 208 - 92 19 421 54 206 -
2 104.0-110.0 104.1 85.2 176.9 83 33 - 1.9 204 - 22.5 435
105.1 85.9 78.0 73 - - - 9.1 - 21.8 61.8
106.5 85.7 717 10.8 5.0 - - 9.3 - 22,7 491
107.6 87.2 80.0 16.6 12.0 — - 106 1.0 26.6 29.9
108.3 894 83.5 17.8 82 47 - 185 27 232 136
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TABLE 6
Results of X-Ray Diffraction Analyses from Hole 198A

Bulk Samples
Cored Interval Sample Depth g . R o 43
Below Sea Below Sea e S ] 8 4 i ) 3 = = > =
Core Floor (m) Floor (m) a E: 8 &8 & S = £ = §&§ = £ £
| 90.5-100.0 93.4 848 763 - 267 - 136 56 - 291 35 16 199 —
96.0 83.2 737 58 253 - 85 50 - 267 41 - 24, -
97.3 833 73.9 - 27.1 - 9.1 32 07 178 32 29 360 -
2 109.5-119.0 110.0 855 774 - 255 - 211 69 23 182 14 50 197 -
117.4 869 795 - 179 - 180 53 14 177 11 53 333 -
4 119.0-125.0 122.3 852 769 - 18.7 - 9.5 - - 120 - 6.8 373 -
122.9 88.8 824 - 13.0 10.3 1.7 - — 12.1 - 5.5 50.8 -
124.6 77.7 651 - 510 16.0 — —~ 45 - - 7.5 21.1
2-20um Fractions
Cored Interval Sample Depth g " - I
Below Sea Below Sea i o 3) s % o @ T g i) £ = = =
Core Floor (m) Floor (m) 8 £ 8 8 &8 & & ¢ & & £ & E E D
1 90.5-100.0 93.4 69.1 516 - 41.7 - 189 7.1 - 282 4.0 - - - -
96.0 63.5 43.0 - 42.1 - 15.1 8.5 - 30.2 4.2 - - - P
97.3 656 463 - 423 - 134 85 - 314 44 — - — T
3 109.5-119.0 110.0 723 566 - 376 - 287 103 - 211 22 - - - =
117.4 740 594 - 279 - 330 93 - 219 167 - - -
4 119.0-125.0 122.3 640 438 — 306 - 177 - - 185 - ' — - e =
122.9 644 444 - 313 - 11.8 - - 209 - - - - A
124.6 78.1 657 - 436 322 - - - 19 - - - 222
<2um Fractions
Cored Interval Sample Depth g X o o
Below Sea Below Sea wh = o a “ © D g S £ = = g =
Core Floor (m) Floor (m) E E 3 & (8 s = < = o} § & & @) =
1 90.5-100.0 93.4 88.2 81.6 - 14.9 - 9.4 3.5 - 14.6 2.8 29.8 25.0 - - -
96.0 86.5 78.9 - 15.2 - 6.2 28 3.1 212 21 149 345 -
97.3 854 773 - 134 - 36 20 09 223 43 11.7 418 -
3 109.4-119.0 110.0 858 779 - 162 — 9.8 29 1.5 170 2.1 305 200 -
1174 85.8 77.8 - 11.8 — 94 3.3 1.4 98 0.7 222 415 -
4 119.0-125.0 122.3 88.3 81.7 - 165 - 6.5 — - 1.0 - 200 417 -
1229 88.1 814 - 11.7 - - - - 7.0 — 18.7 604 -
124.6 89.0 82.8 - 10.2 50.0 - — - 4.0 - 5.1 10.1 206

1£€

aU-1 peaks at 4.21A (narrow), 5.35 A (narrow), 4.61A (narrow), and 3.80 A (broad). P = present, T = trace, A = abundant.
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TABLE 7
Results of X-Ray Diffraction Analyses from Hole 199

N0O0D "4 "H ‘STAWWAZ "1 ‘ILLVW D [

Bulk Samples
Cored Interval Sample Depth . g‘ . o ) o 8
Below Sea Below Sea g E 8 § % & 5§ = g z B
Core Floor (m) Floor (m) S & = = = A <
1 57.5-67.0 58.8 55.5 305 916 0.3 2.2 - — - - 5.8 -
59.6 58.0 343 89.1 - 38 - - - — 72 -
60.5 840 751 7.1 44 202 33 99 - - 319 178
60.6 58.1 346 870 - 40 1.8 - - - 172 -
62.8 86.5 789 113 43 220 3.2 103 - - 310 131
63.1 479 186 98.1 -— - - - - - 19 -
64.1 8.8 793 4.5 51 194 36 166 — 1.1 299 16.0
2 67.0-76.5 68.0 86.5 78.8 - 5.1 132 35 8.5 - 1.8 427 204 i -
70.6 86.1 782 - 51 145 46 59 - 1.4 388 240 : -
3 76.5-86.0 71.8 89.0 828 - 6.1 11..7 3.5 119 - — 413 211 44 T
79.9 855 774 - 57 104 4.0 235 - 1.0 33.2 188 33 -
81.8 88.6 822 - 2.5 120 4.0 101 - - 479 193 42 T
82.8 864 787 — 1.1 99 - 141 - — 551 146 52 -
4 86.0-95.5 88.5 83.2 738 - 0.7 96 - 104 - — 555 188 49 -
88.6 87.7 B0.7 36 44 128 32 6.1 - - 498 152 4.8
91.2 88.0 B81.3 2.8 - 11.0 - 19.0 - - 424 24.7 -
92.5 84.1 751 364 05 80 - 183 -— - 269 7.0 3.0
993.0 85.0 766 314 — 74 - 208 — - 305 172 26
5 143.0-152.5 144.1 933 89.5 24 5.0 215 54 520 — 3.2 106 — -
145.5 926 884 - 5.1 23.1 5.5 483 - 24 156 - -
148.3 920 875 - 52 195 6.6 543 — 29 115 - T
149.8 ©90.7 854 - 41 216 7.1 538 -— 1.5 119 - T
151.4 88.9 826 - 40 176 4.3 644 - - 9.7 - -
6 200.0-209.5 200.5 794 679 39 - - — 66.6 - - 23.3 3.6 -
201.0 85.7 77.6 20.1 1.7 49 - 12.5 - - 49.7 69
2024 884 819 133 19 - - 218 - - 490 179
202.6 85.1 76.8 133 1.3 25.1 - 124 — — 448 -
203.6 834 74.1 6.1 1.9 4.7 - 36.8 - - 39.6 5.5
205.2 838 747 48 18 63 27 423 - - 360 -
206.8 844 1756 22 26 B85 - 292 - - 478 5.1
2-20pm Fractions
Cored Interval Sample Depth o o ) = 8 r
Below Sea Below Sea = 5° g § ® § & =2 g = @B Y
Core Floor (m) Floor (m) 8 S &8 § § 2 & © £ < B
1 57.5-67.0 58.8 753 614 - 3.1 240 34 - - - 475 125
59.6 72.3 56.7 - 1.5 216 - - - - 514 144
60.5 69.3 520 - 32 280 29 - - - 29.1 300
60.6 706 54.1 - 1.7 216 32 - - —  48.7 142
62.8 725 570 - 33 251 3.3 82 - - 30.7 238
63.1 780 656 - 23 233 28 1718 - - 391 153
64.1 743 599 — 37 220 31 106 - 2.2 308 214
2 67.0-76.5 68.0 73.0 577 - 37 124 14 - 14 546 219
70.6 727 5§73 - 32 149 19 - - 1.3 454 275
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TABLE 7 — Continued

2-20um Fractions

Cored Interval Sample Depth g- . a9 : PR .
Below Sea Below Sea « ) s w3 g = - = B & T %3 2
Core Floor (m) Floor (m) a E S & =& £ £ 3 ) = z = oo S =]
3 76.5-86.0 77.8 79.8 68.5 - 48 16.5 4.7 170 1.1 31.8 206 3.5 - - -
79.9 75.5 61.8 - 46 103 25 - 1.3 488 287 37 - - -

81.8 814 709 - 1.8 11.0 1.8 16.2 — 427 229 36 - - -

82.8 79.9 68.7 - 0.5 6.7 - 16.5 - 64.1 9.6 2.5 - — -

4 86.0-95.5 88.5 78.2 659 - 0.5 13.8 — 10.4 - 54.9 16.6 39 - - -
88.6 83.8 74.6 - 3.2 138 49 104 - 47.0 17.0 3.7 - - -

91.2 80.1 689 - 0.8 0.5 - 199 - 403 331 54 A - =

92.5 86.2 78.5 - 1.3 14.8 — - — 61.6 15.7 6.5 - - -

93.0 83.2 738 - - 14.1 — 15.7 - 488 175 38 - - -

5 143.0-152.5 144.1 90.6 85.3 - 4.1 21.5 42 503 3.1 16.8 - - - = =
145.5 94.2 91.0 - 6.3 26.5 5.2 3435 54 22.1 - - - - -

148.3 92,9 88.9 - 6.3 264 5.7 41.8 36 162 - - - — -

149.8 934 89.7 4.8 29.7 3.3 38.7 4.0 156 - 3.9 - - -

1514 92.8 88.8 - 6.2 34.1 39 419 3.0 109 - = = =

6 200.0-209.5 200.5 780 657 - 07 42 - 508 - 31 83 19 - - -
201.0 82.3 723 - 6.3 - - 36.4 - - 353 220 — -

2024 85.0 76.5 - 2.5 10.2 - - na 88 74 - = -

202.6 829 733 - 14 33 - 124 - 674 10.7 4.6 - - -

203.6 77.3 64.5 - 14 6.7 - 159 - 63.1 7.5 5.5 A - -

205.2 81.8 71.6 - 2.3 5.8 14 18.0 - 59.7 7.0 5.7 - - —

206.8 73.9 59.3 - 1.7 8.0 2.9 - - 73.7 9.1 4.6 P - -

<2um Fractions
Cored Interval Sample Depth = - P . o

Below Sea Below Sea g g £ § % § § 2 £ 2= B 2 % W %9

Core Floor (m) Floor (m) a < < (o} = = = 4 &) = < = o o o
1 57.5-67.0 58.8 92.2 878 - 56 73 9.8 25.1 — - 47.3 - 5.0 - P T
59.6 90.5 B5.2 - 24 8.6 — 60.6 - - 284 - - - P T

60.5 884 81.8 - 54 11.2 6.7 41.0 - - 24.7 8.6 2.3 - P T

60.6 89.3 833 - 2.3 8.0 — 4735 — - 30.1 9.1 3.0 - P =

62.8 87.9 81.0 — 43 58 7.5 - 64.6 - 17.8 - - - P P

63.1 88.3 81.8 - 3.7 6.2 - 35.8 - — 425 101 1.8 - P T

64.1 87.6 80.6 - 74 114 32 594 - 2.3 162 - - — P T

2 67.0-76.5 68.0 88.5 82.0 — 8.1 10.2 9.0 573 - - 15.5 - - - P P
70.6 88.8 82.5 - 49 6.1 4.7 61.7 — - 131 96 - - P P

3 76.5-86.0 77.8 88.6 822 - 7.5 8.3 6.9 51.6 - - 25.6 - - - P P
79.9 88.7 823 - 12.2 12.5 6.3 - 45.1 - 23.9 - - — P T

81.8 90.1 84.5 - 27 43 24 62.0 - - 169 11.5 — - T T
82.8 91.3 863 - 2.7 S4 - - 70.9 - 21.0 - - - T -
4 86.0-95.5 88.5 89.6 83.7 - 30 7.8 - - 574 - 256 6.3 - - T -
88.6 91.3 864 - 7.8 81 11.0 313 - — 41.7 — - - P T
91.2 87.8 810 - 06 34 - 706 - - 157 76 2.1 - T T
92.5 874 804 - - 2.5 - 74.3 - - 233 - - - P T
93.0 87.2 80.1 - - 5.0 - 76.4 - — 18.7 - - - P T
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TABLE 7 — Continued

<2um Fractions

Corzld lntserval Sm;ple gepth ) E- ) - . r '°°- B i
Below Sea Below Sea bl ] s @ 3 =5 ] ~ T
Core Floor (m) Floor (m) 5 £ 8 & £ & 2 % & E 2 5B
5 143.0-152.5 144.1 87.8 81.0 - 1.9 51 6.0 870 - — - T T
145.5 87.6 80.6 — 21 52 171 856 - - - T T

148.3 85.7 776 - 1.7 34 7.1 B878 - - - T P:

149.8 820 719 - 1.0 23 69 873 - - 2.5 T T

151.4 83.1 736 - 08 27 58 908 - - - T T

6 200.0-209.5 200.5 794 678 - — — - 351 613 - 3.6 P T
201.0 914 B6.6 — 27 55 - 642 - - 276 P T

202.4 904 849 - 23 - - 712 - - 265 P P

202.6 90.1 84.5 - 1.2 57 - 512 186 — 206 T T

203.6 86.6 79.0 - 1.0 - 49 80.7 - - 133 P T

205.2 869 795 - 08 39 - 7719 - - 149 P T

206.8 894 834 - 08 4.7 50 665 — - 20.0 P T

ay-1 peak at 4.21 A (narrow). A = abundant, T = trace, P = present.
bU-2 peaks at 3.003 A, 2.813 A, and 6.01 A.
€U-3 broad peak at 3.535 A.
2-Mo. = A second variety of montmorillonite with different expansion characteristics was detected.
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