APPENDIX IV. X-RAY MINERALOGY OF SEDIMENTS FROM THE NORTHEAST PACIFIC
AND GULF OF ALASKA—-LEG 18 DEEP SEA DRILLING PROJECT'

Ivar Zemmels and Harry E. Cook, University of California, Riverside, California

ABSTRACT

X-ray diffraction analysis of bulk, 2-20u and <2u samples
from Leg 18, Sites 172 to 181 was performed.

Site 172 sediments are rich in quartz, mica, plagioclase and
amorphous iron oxides and are typical of north-central Pacific
pelagic sediments.

Delgada Fan sediments (Sites 32, 33, 34, 173), Pleistocene to
Middle Miocene, are quartz-rich with lesser amounts of plagio-
clase and mica. Excambia Trough sediments (Site 35), Pleistocene
and Pliocene, are mica- and montmorillonite-rich with lesser
quartz and plagioclase. In the Astoria Fan and Canyon (Sites 174,
176) Upper Pleistocene sediments are mica-rich; gquartz and
plagioclase occur in equivalent proportions; 1 to 2% dolomite and
amphibole are present. Pleistocene sediments on the Oregon
continental margin (Site 175) are quartz-rich with lesser mica and
plagioclase; dolomite is absent. Vancouver Island continental
margin Pleistocene sediments (Site 177) are plagioclase-rich;
quartz and mica occur in equivalent concentrations. Pleistocene
to Middle Miocene sediments on the Alaskan Abyssal Plain (Sites
178 to 181) are mica- and chlorite-rich; quartz and plagioclase
occur in equivalent concentrations. Older sediments were recov-
ered at Sites 32, 33, 34, 173, and 178 and have different mineral
assemblages.

Although the geometry of these lithologic units is not fully
known, they may represent lithosomes of rather limited lateral
extent which owe their characteristic mineral assemblages to
different sediment sources and mechanisms of sediment
transport.

Mineral analysis and mapping of these mineralogically and
structurally distinct sedimentary units could be useful toward a
better understanding of marine sediment dispersal processes,

climatic changes, and the movements of crustal plates.

METHODS

Semiquantitative determinations of the mineral composi-
tion in bulk samples, 2-20u and <2u fractions were
performed according to the methods described in the
reports of Legs | and 2 and in Appendix III of Volume IV.
The mineral analyses of the 2-20x and <2u fractions were
performed on CaCOs3-free residues.

The results are presented in Tables 1 to 10 and also in
Figures 1 to 30. Sediment ages, lithologic units, and the
nomenclature of the sediment types used in Figures 1 to 30
are from the DSDP Leg 18 Hole Summaries. Samples
submitted for X-ray diffraction analysis from Leg 18 are
listed in Table 11. The sample depths below the sea floor in
the last column of Table 11 identify the samples as they are
reported in Tables 1 to 10 and Figures 1 to 30. Two

!Institute of Geophysics and Planetary Physics, University of
California, Riverside, Contribution No. 72-25.

samples which were taken from identical depths (181-38-1,
120-123) were described as “dirty mud” and “laminated
mud.” These samples are plotted symetrically about their
depth below the sea floor in Figures 28, 29, and 30. No
samples were submitted for X-ray diffraction analysis from
Site 182.

Several unidentified minerals were detected in Leg 18
samples. These were reported on a ranked, semiqualitative
scale using a hypothetical mineral concentration factor of
3.0 and other semiquantitative criteria 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
predominate the diffraction pattern.

Although a certain quantity of the unidentified minerals

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

The usage of drilling mud containing montmorillonite
and barite on Leg 18 was as follows: Hole 174 A, between
Cores 37 and 38, 38 and 39, 40 and 41, 42 and 43; Hole
178, between Cores 57 and 58; Hole 179, between Cores 11
and 12; Hole 182, before Core 1. In most cases no samples
were submitted for X-ray diffraction analysis from cores
which might be affected by the drilling mud. Sample
174 A-39-2, 28-29, however, shows a higher montmorillo-
nite content than samples above and below it and may be
contaminated by drilling mud.

RESULTS AND DISCUSSION
Site 172

Hole 172 was drilled in a small basin surrounded by hilly
topography about 140 km south of the Murray Fracture
Zone. A short section (23 m) of ferruginous, zeolitic,
pelagic clay, Quaternary and Oligocene in age, was recov-
ered (Figures 1, 2, 3). The sediments contain little or no
biogenous calcite. Furthermore, there appears to be little
biogenous silica as the amorphous scattering in these
sediments is low by comparison with the pelagic sediments
from the equatorial Pacific sites of Legs 8, 9, and 16
(Table 1). Its abundance cannot be quantified as appropri-
ate mineral standards have not been obtained. The large
quantities of phillipsite, mica, quartz, and plagioclase which
are reported in this sample actually constitute only a small
fraction of the total weight of the sample. Their concentra-
tion apperas exaggerated due to our method of reporting
quantifiable species summed to 100%.

Site 173

Hole 173 was drilled in the northern part of the large
physiographic feature south of the Mendocino Escarpment
which is referred to as the Delgada Submarine Fan.

Samples from nine of twelve lithologic units described
were submitted for X-ray diffraction analysis. The units are
shown in the lithology column of Figures 4, 5, and 6. These
sediments consist of green, fine-grained muds which
become increasingly enriched with forams and diatoms with
depth. The increasing biogenous content is reflected in the
increasing calcite content and amorphous scattering (Fig-
ure 4),

Except for the calcite content, there are no obvious
systematic changes in the mineral composition which can
be associated with the different lithologic units in the bulk
samples. These sediments are largely made up of quartz,
plagioclase, and mica. Chlorite and montmorillonite occur
in equivalent amounts in most bulk samples (Figure 4).
Throughout the section the 2-20p fraction is virtually
constant in mineral composition (Figure 5). However,
quartz, plagioclase, chlorite, and mica in the <2y fraction
gradually diminish with depth while montmorillonite
increases with depth (Figure 6). Small quantities of pyrite
were detected in nearly all of the samples analyzed.

Site 174

Site 174 was located in an intermediate position in the
southern portion of the Astoria Submarine Fan which lies
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off the mouth of the Columbia River. Two holes were
drilled but only Hole 174A was sampled for X-ray
diffraction analysis.

The recovered section is Pleistocene to Pliocene and
consists of a 284-meter unit which overlies a 645-meter
unit. This upper unit is comprised of graded, fine-grained
sands, silts, and clays in beds 5 to 730 cm thick, commonly
50 to 100 c¢m thick. The subjacent unit consists of thinner
beds of graded silts and clays 2 to 60 cm thick, commonly
10 to 20 cm thick.

Sediments with a wide range of grain size were sub-
mitted for X-ray diffraction analysis. There appears to be a
relationship between texture and mineralogy. In bulk
samples the quartz content varies directly with the amount
of sand-sized constituents and the mica content varies
directly with the percentage of clay-sized material (Fig-
ure 7). The proportions of quartz, plagioclase, and mica in
the 2-20u fraction samples are variable throughout the
section.

Mica is the predominant clay mineral in the <2y fraction
samples. Several montmorillonite-rich beds occur in the
lower unit. A small amount of chlorite was consistently
detected throughout the section and amphibole and dolo-
mite were commonly detected in small amounts (Figures 7,
8,9).

Site 175

Site 175 was located in a small trough in gentle folds
near the base of the continental slope off the Oregon coast.
Two lithologic units were defined: (1) massive, dark
green-gray, finegrained mud (0 to 120 m) and (2) alter-
nating semi-indurated, green-gray mud and bluish gray,
carbonate-bearing mud (120 to 233 m). Based on a study of
paleobathymetric index species, shipboard scientists made
the preliminary interpretation that Pleistocene and older
sediments (i.e. below 72 m) were uplifted 500 to 1000
meters during the Middle or Late Pleistocene. No striking
mineralogic contrast is observed accompanying either the
boundary of the two units or the interpreted cessation of
uplift (Figures 10, 11, 12 and Table 4).

The bulk sediment is primarily composed of quartz,
mica, and plagioclase. Calcite and amphibole occur in small
amounts throughout (Figure 10). Sediments at Site 175
contain almost no dolomite and have somewhat larger
concentrations of chlorite than sediments at Site 174.
These mineralogical differences suggest a difference in the
source of the sediments at the two sites.

Site 176

Hole 176 was drilled on the outer continental shelf near
the head of the Astoria Submarine Canyon. Those intervals
in the top 41 meters which were sampled for X-ray
diffraction analysis consist of greenish gray mud with
occasional beds of sand identified by the shipboard
scientists as glauconite-bearing. The presence of glauconite
was not confirmed, however. Glauconite has a diffraction
pattern that is difficult to distinguish from mica and
additional work is needed to confirm the presence or
absence of glauconite in these sands.

Mica, quartz, and plagioclase are the predominant
minerals (Table 5 and Figure 13). Pyrite and amphibole



were detected in small amounts throughout. Small amounts
of dolomite and chlorite were detected in nearly all of the
bulk samples. The presence of dolomite and the low
amounts of chlorite are strikingly similar to the sediments
found on the Astoria Submarine Fan at Site 174 implying
that Sites 174 and 176 probably have the Columbia River
as their source whereas Site 175 has a different source.

Site 177

Site 177 is located on the Paul Revere Ridge, a linear
topographic feature that parallels the continental slope
northwest of Vancouver Island. Samples were submitted for
X-ray diffraction analysis from six of the seven described
lithologic units. These units are shown in Figures 16, 17,
and 18. The sediments consist of terrigenous constituents.

No unique mineralogical character can be ascribed to
any of the lithologic units. Plagioclase is the predominant
mineral in the bulk and 2-20ux fractions. Amphibole is
rather prominent in the bulk and 2-20u fractions in the two
top units but diminishes with depth. Pyrite was only rarely
detected at this site.

The reported occurrence of turbidites on the Paul
Revere Ridge by shipboard scientists is a little puzzling as
this depositional site is presumably out of reach of
turbidity currents. Semiquantitative X-ray mineralogy data
provide some clues regarding the origin of these sediments.
First, provenance studies may be facilitated by the fact that
the sediments have an unusually large plagioclase content in
comparison with other continental margin sediments in the
northeastern Pacific (cf. results of this study; Rex and
Murray, 1970; White, 1970; Duncan and Kulm, 1970).
Second, the 2-20u fractions, in which the effect of varying
grain size on the mineral concentration is normalized, have
a remarkably uniform composition (Figure 17 and Table 6).
This suggests that relatively uniform transport and deposi-
tional mechanisms may have been operative during the
Pleistocene since sporadic sediment deposition would prob-
ably yield poorly sorted sediments and would result in
fluctuating mineral ratios (see Site 174). However, until we
better understand the selective sorting that may take place
by various sedimentation processes, these interpretations
are considered preliminary and are made only from the
suite of samples submitted for X-ray diffraction analysis.

Site 178

Site 178 is located on the Alaskan Abyssal Plain, west of
the Surveyor Channel where the plain dips toward the
Aleutian Trench.

Four major lithologic units with numerous subunits were
described by the shipboard scientists at Site 178: (1) a
massive mud unit with glacial erratics and occasional silt
laminae (0-170 m), (2) interbedded muds, diatomaceous
muds with fine sand and silt turbidites with no erratics
(270-748.5 m), (3) interbedded chalk and varicolored
claystone (742-748.5 m), and (4) a barren brown and gray
shale in contact with basalt basement (748.5-777.5 m).

No striking mineralogical differences exist between Units
1 and 2. The sediments are primarily composed of mica.
Quartz and plagioclase occur in equivalent amounts (Table
7 and Figure 19). The montmorillonite content increases
with depth in the bulk samples and in the <2u fraction.
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Amphibole and chlorite generally diminish with depth
(Figures 19, 20, 21).

Units 3 and 4 show a rather profound difference in their
mineral assemblage as compared with the overlying units. In
all three fractions Units 3 and 4 show a marked reduction
in the quartz, mica, and chlorite content and a large
increase in the montmorillonite content which is in contrast
to Units 1 and 2 (Table 7 and Figures 19, 20, 21).
Moreover, barite and kaolinite occur in notable concentra-
tions in Units 3 and 4, whereas they were not detected in
Units 1 and 2.

Site 179

Site 179 was located in an elevated basin between
Giacomini Guyot and an unnamed seamount to the east in
the middle of the Alaskan Abyssal Plain.

The top two lithologic units, which consist of diatoma-
ceous mud, resemble one another mineralogically and do
not differ significantly from the younger sediments at Site
178. Quartz, plagioclase, and mica constitute about 90% of
the sample. Amphibole is persistant in all of the sample
fractions. Chlorite is common throughout.

The diatomaceous muds overlie a very fine-grained,
ash-bearing clay which was described by shipboard scien-
tists as resembling pelagic sediments. This clay has an
exceptionally high plagioclase and montmorillonite con-
tent. Only minor amounts of quartz and mica and some
magnetite were detected. The mineral assemblage resembles
other altered marine volcanic ash beds although no zeolites
were detected.

Site 180

Site 180 is located on a possible turbidity current
channel levee in the axis of the Eastern Aleutian Trench,
downslope from Site 178. A section of graded silts and
interbedded muds was recovered. Six lithologic units were
defined by the shipboard scientists but only four were
sampled for X-ray diffraction analysis. The units, which are
presented in Figures 25, 26, and 27, differ insignificantly
from one another in their mineralogy. The sequence at Site
180 lithologically correlates with the upper stratigraphic
unit at Site 178 and strongly resembles the mineralogy at
that site. The sediments at Site 180 are largely composed of
mica, quartz, and plagioclase with persistent occurrences of
chlorite and amphibole. Quartz and plagioclase occur in
nearly equal concentrations in all three fractions. Montmo-
rillonite is minor in the < 2u fraction.

Site 181

Site 181 is located on the lower part of the continental
slope, about 2000 meters above the Aleutian Trench floor,
upslope from Site 180.

Three lithologic units were described (Figures 28, 29,
30). Units 1 and 2 are composed of gray mud with
occasional silt and fine sand beds. Unit 2 is distinguished
from Unit 1 by being more diatomaceous. Unit 3 consists
of gray mudstone which shows a high degree of contortion,
microfractures, and highly variable dips in the bedding
planes. The shipboard scientists tentatively interpreted
these features as not being due to the coring process. There
are no mineralogical changes which can be correlated with

1017



I. ZEMMELS, H. E. COOK

the induration and deformation of Unit 3. Rather, Unit 3
appears to be an indurated form of the mud found in Units
1 and 2.

SUMMARY AND CONCLUSIONS

The following interpretations are considered to be
preliminary. Additional work by us is in progress.

Mineralogically the sediments at Site 172 are similar to
the sediments at Sites 37 to 41, Leg 5 (Rex and Murray,
1970). These sediments, from intermediate latitudes of the
northeast Pacific Ocean, are typically rich in quartz, mica,
and plagioclase. The mica content commonly exceeds the
quartz content. Montmorillonite is usually a minor con-
stituent along with small amounts of kaolinite and chlorite.
Phillipsite is found frequently in isolated horizons. The
biogenous amorphous silica and calcite content is low by
comparison with the sediments close to the equator. Cores
taken near the major fracture zones contain large quantities
of amorphous iron oxides which have been interpreted to
be of a hydrothermal origin (von der Borch and Rex, 1970;
Nayudu, 1964).

The sections cored at Sites 173 to 182 are composed of
terrigenous detritus with only minor amounts of biogenous
calcite and silica. There is little evidence of diagenetic
activity except for pyrite formation and occasional occur-
rences of clinoptilolite in the lower portions of some
sections. Mixed layer clays (not reported in this study)
constitute only minor proportions of the samples.

Sites 32 to 35 on Leg 5 and Sites 173 to 181 on Leg 18
are within the Northeast Pacific Turbidite Province, as
defined by Horn et al. (1970). This province borders the
North American continental margin and consists of turbi-
dites and associated mud and clay. From X-ray results of
the cores from these sites, it is found that the individual
sites on major structures contain mineral assemblages which
differ substantially from one another both in the mineral
ratios of the major components (those greater than 10%)
and the content of minor components (less than 10%). Also
the mineral assemblage changes very little with depth at
each site. The constancy of the mineral assemblage is
particularly striking in the decalcified 2-20u and <2u
fractions. Here the effect of variation due to calcite dilution
is eliminated and the variation caused by poor sorting of
mineral grains is reduced. This suggests that the sediments
in the Northeast Pacific Turbidite Province are being
deposited in distinct subprovinces which results in the
formation of lithosomes. These lithosomes maintain the
details of their mineral assemblages to a considerable depth.

Considering that only thirteen sites from the turbidite
province have been studied, it is likely that only a few
lithosomes have been sampled. Nevertheless, the following
lithosomes can be defined, largely on the basis of bulk
mineral composition. Their total areal extent is unknown.

The Delgada Fan (Sites 32, 33, 34,173)

Pleistocene to Middle Miocene sediments are quartz-rich
with lesser amounts of plagioclase and mica. Montmoril-
lonite and chlorite are present in small amounts through-
out; kaolinite is absent at Site 173 but occurs in trace
amounts at Sites 32, 33, and 34 on the outer reaches of the
fan (reevaluated Leg 5 data). Pre-Middle Miocene sediments
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at all sites are enriched in montmorillonite with a corre-
sponding reduction in mica; kaolinite is absent and chlorite
is reduced.

Escambia Trough (Site 35)

The Pliocene and Pleistocene muds are rich in mica and
montmorillonite and quantitatively predominate over
quartz and plagioclase. Chlorite persists throughout but
kaolinite is absent.

Astoria Canyon and Fan (Sites 174, 176)

In the Upper Pleistocene sediments, mica is the pre-
dominant mineral; quartz and plagioclase occur in equiv-
alent concentrations; chlorite and montmorillonite persist
in minor amounts. One to two percent of dolomite and
amphibole occur in the Astoria sediments and are impor-
tant in distinguishing the sediments derived from the
discharge of the Columbia River from adjacent sediments.

The Lower Pleistocene and Pliocene sediments (below
284 m) contain beds which have the assemblage found in
the Upper Pleistocene sediments but are intercalated with
montmorillonite-rich sediments in which dolomite was not
detected.

Oregon Continental Margin (Site 175)

Pleistocene sediments at Site 175 consist of quartz-rich
muds. Mica and plagioclase are less abundant than in the
Astoria sediments at Sites 174 and 176. Chlorite and
amphibole occur in larger quantities and dolomite was not
detected.

Vancouver Island Continental Margin (Site 177)

The Pleistocene sediments contain plagioclase in excess
of quartz or mica. Quartz and mica occur in equivalent
concentrations. The chlorite content is low. Amphibole
diminishes with depth.

Gulf of Alaska (Sites 178 to 181)

Pleistocene to Middle Miocene sediments are rich in mica
and chlorite. Quartz and plagioclase occur in equivalent
amounts but are subordinate to the mica content. Montmo-
rillonite is a minor constituent. Amphibole is persistent but
diminishes with depth.

Lower Miocene sediments (only cored at Site 178)
appear to have a pelagic-volcanic mineral assemblage which
is distinctive from the overlying sediments. Plagioclase and
montmorillonite are abundant whereas quartz and mica are
minor.

The lower Miocene units contain a notable amount of
barite (up to about 20%) which may be the most
diagnostic mineral indicator of this lithosome.

The origin of the discrete lithosomes which occur along
the western margin of North America can be explained, at
least to a first order, in terms of the geological setting.
First, the continental source areas of the sediments are
highly varied in their petrology, topography, and climate.
Second, there is a relatively small number of rivers which
drain into the ocean. Third, communication with the
deep-sea floor is via a small number of submarine canyons
which channel the sediments into structurally isolated
basins. Fourth, the nepheloid layer may be moderate to



weak (Ewing and Connary, 1970) and probably does not
contribute significantly to the sediment budget,especially
south of the Mendocino Fracture Zone. This contrasts with
the geological setting of the eastern margin of North
America whehre the continental source area (i.e. Appala-
chian Mountains, Piedmont, and Atlantic Coastal Plain) is a
longitudially extensive and petrologically homogeneous
feature. The area is drained by numerous rivers and
sediment deposition on the continental margin appears to
occur in large megafans (Stanley et al., 1971). The X-ray
mineralogy data of Legs 11 and 12 showed that sediments
are deposited in relatively few lithosomes of probable large
areal extent (Zemmels, et al. 1971; Fan and Zemmels,
1972).

The Gulf of Alaska forms a distinct sedimentary
province, probably as a result of rather uniform petrologic
and climatologic conditions on the continent and a strong
nepheloid layer (Ewing and Connary, 1970).

Further sampling, mineral analysis and mapping of these
mineralogically and structurally distinct sedimentary units
could be useful toward a better understanding of marine
sediment dispersal processes, climatic changes, and the
movements of crustal plates.
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TABLE 1
Results of X-Ray Diffraction Analyses from Site 172
Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Quar. Plag. Kaol. Mica Chlo. Mont. Phil. Ban. Amph. Goet.
Bulk Samples
1 0.0-8.0 4.10 83.7 746 294 17.21 15 41.0 56 24 - 2.7 -
2 8.0-17.0 16.60 77.5 64.8 5.1 — 10.6 - 2.3 820 - -
3 17.0-22.0 18.102 953 92.7 122 118 - 391 - - 369 - Abund
2-20u Fraction
1 0.0-8.0 4.10 70.1 533 346 224 1.5 345 40 - 16 14 -
2 8.0-17.0 16.60 66.0 469 43 11.1 - 4.9 - 79.7 - - -
3 17.0-22.0 18.102 91.1 86.1 4.9 11.0 - 9.2 — 75.0 - — Abund
<2u Fraction
1 0.0-8.0 4.10 856 775 294 17.2 1.5 41.0 56 24 - 2.7 -
2 8.0-17.0 16.60 87.2 80.0 6.0 - 9.8 - 11.1 73.0 ~ -
3 17.0-22.0 18.102 93.3 B9.5 448 55.2 - — - - -~ ~ Major

4Sample depth changed from 22.50 to 18.10 in proportion to cored depth. Nine meters were recovered for five

meters cored.
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TABLE 2
Results of X-Ray Diffraction Analyses from Site 173
Cored Samf]e Depth
Interval Below Sea
Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Cale. Dolo. Quar. Plag. Kaol. Mica Chlo. Mont. Clin. Phil. Pyri. Gyps. Amph. Bari. U-12 u-2b U3
Bulk Samples

1 0.0-5.6 5.60 79.9 68.6 4.7 - 322 235 249 71 5.2 - 2.4 - - - -

2 5.6-15.0 11.10 79.1 67.3 46.5 - 209 11.9 120 39 3.5 - 1.4 - - - -

3 15.0-24.5 23.50 84.3 754 - - 354 239 23.3 81 93 - - - - - -

4 245340 25.60 82.6 728 - - 382 250 222 172 1.5 - - - - - -

5 34.043.5 35.10 79.9 68.6 9.5 — 288 216 25.6 7.1 62 - 1.1 - - - -

7 53.0-62.5 57.10 79.8 68.5 - — 36.2 258 206 49 113 - 1.3 - - - -

8 62.5-72.0 65.10 80.6 69.7 31 - 393 26.8 159 6.8 5.6 - 14 1.2 — Trace -

69.60 79.6 68.2 - — 42,1 294 15.1 4.6 6.1 - 2.6 - — Trace -

9 72.0-81.5 76.10 809 70.1 114 — 352 253 14.3 58 5.6 - 24 - —  Trace -
11 91.0-100.5 93.60 79.7 68.3 - — 43,5 33.0 12.7 35 6.1 - 1.3 - — Trace -
12 100.5-110.0 104.60 79.4 67.8 24.9 - 29.0 21.2 13.2 4.2 5.7 - 1.8 - - - -
13 110.0-119.5 112.60 80.3 69.3 15.8 — 346 26.2 136 3.7 4.8 - 1.3 - —  Trace -

115.60 79.9 68.7 14.0 — 354 25.7 142 4.2 4.6 - 1.9 - —  Trace -
14 119.5-129.0 122.10 79.3 67.6 11.7 — 38.0 276 129 4.1 4.7 - - 1 7 —  Trace -
15 129.0-138.5 133.10 833 739 - — 42.0 30.2 11.1 3.1 104 - 1.8 1.3 — Trace -
16 138.5-148.0 141.10 88.6 82.2 39.2 104 17.7 13.1 74 39 5.6 — 2.7 - - - -

142.60 87.5 80.4 28.0 - 238 222 114 45 8.5 - 1.6 - - -~ -
18 157.5-167.0 163.10 844 75.7 329 - 26.0 19.8 6.8 21 10.2 — 2.3 - - - Present
19 167.0-176.5 171.10 844 757 51.0 - 17.6 15.2 6.2 25 58 - 1.8 - o - Trace
20 176.5-186.0 180.60 854 77.2 414 — 199 186 88 1.7 8.1 - 1.5 - - - Present
21 186.0-195.5 188.60 89.8 84.1 25.0 — 246 147 10.6 3.8 18.6 - 2.8 - - - Present
22 195.5-205.0 198.10 924 B88.2 444 1.3 19.8 9.3 9.1 1.5 114 - 3.1 - = — Present

199.60 88.9 82.7 71.7 — 103 5.5 44 1.7 4.1 - 2.5 - - - Present
25 224.0-233.5 226.60 85.8 77.8 70.0 - 99 7.0 4.7 — 6.2 - 2.2 - - - Trace
26 233.5-243.0 237.60 81.2 70.6 73.9 — 71 6.7 53 1.2 43 - 1.4 - - ~ -
30 271.5-281.0 271.70 96.0 93.7 - — 260 29.2 12.4 - 171 - 8.0 - 7.2 - -
35 310.5-320.0 313.10 81.0 704 152 4.3 14.7 203 241 1.5 11.7 6.8 1.5 1.5 - - - - -
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TABLE 2 — Continued

Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Cale. Dolo. Quar. Plag. Kaol. Mica Chlo. Mont. Clin. Phil. Pyri. Gyps. Amph. Bari. U-132 U2b y.2¢
2-20u Fraction
1 0.0-5.6 5.60 65.8 46.6 38.2 33.7 17.7 6.6 - = - 2.7 1.1 - - =
2 5.6-15.0 11.10 68.6 50.9 40.4 33.9 18.1. 64 - = - 1.3 - -
3 15.0-24.5 23.50 69.3 52.0 344 334 23.3 7.4 - - - - 1.6 Trace Trace
4 24,5340 25.60 73.2 58.2 43.7 333 16.1 6.9 - - - 1.8 - — Trace
5 340435 3510 677 49.6 417 350 147 671 - - - 18 = -~ =
7 53.0625 5710 668 48.1 410 366 147 57 - - - 20 = =
8 625720 6510 716 557 393 33.8 mE 67 - = = 13 = ~  Trace
69.60 714 55.2 38.9 33.1 16.5 6.3 3.1 - - 2.1 - — Trace
9 72.0-81.5 76.10 69.3 52.0 39.6 37.6 14.8 6.0 - - - 2.1 - — Trace
11  91.0-100.5 93.60 72.1 56.4 39.0 377 17.5 5.7 - - - - - -
12 100.5-110.0 104.60 69.9 52.9 41.6 38.6 11.3 43 — — - 4.2 - o -
13 110.0-119.5 112.60 70.5 $53.9 40.9 38.6 13.5 5.6 — — - 1:5 - — Trace
115.60 70.0 531 42.1 389 11.0 6.2 - - = 1.8 - — Trace
14 119.5-129.0 122.10 66.5 47.7 44.3 38.1 134 4.2 - - - — - — Trace
15 129.0-138.5 133:10 76.2 62.8 41.5 36.6 149 5.1 - - - 2.0 - — Trace
16 138.5-148.0 141.10 86.7 79.3 37.5 36.0 10.7 49 6.4 — - 4.4 - - -
142.60 83.2 73.7 40.3 41.8 99 45 - -~ - 34 - - -
18 157.5-167.0 163.10 81.3 70.8 63.0 = 19.2 57 8.2 - - 3.8 - - -
19 167.0-176.5 171.10 84.8 76.3 35.1 34.2 13.5 2.7 107 - - 38 — . =
20 176.5-186.0 180.60 85.5 773 354 36.8 12.1 41 9.5 - - 2.1 - - -
21 186.0-195.5 188.60 88.6 82.1 359 29.2 166 43 95 - - 44 - - =
22 195.50-205.0 198.10 92.4 88.2 37.7 33.6 11.0 56 59 -~ - 6.1 - - -
199.60 92.7 88.7 38.6 33.1 14.8 5.6 - - - 7.9 - Trace —
25 224.0-233.5 226.60 90.0 844 35.9 339 11.7 44 8.2 - - 5.8 - - -
26 233.5-243.0 237.60 929 88.9 369 17.6 8.3 4.0 1041 - 173 5.9 - - -
30 271.5-281.0 271.70 949 92.1 33.0 294 154 4.1 10.5 - - 7.6 - - -
35 310.5-320.0 313.10 70.8 54.4 27.7 313 24.5 3.2 - 104 - 2.8 - - -
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TABLE 2 — Continued

Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Cale. Dolo. Quar. Plag. Kaol. Mica Chlor. Mont. Clin. Phil. Pyri. Gyps. Amph. Bari. U-13 U2b y.3¢
<2u Fraction
1 0.05.6 5.60 80.9 70.1 19.5 9.2 - 358 192 146 ET - -
2 5.6-15.0 11.10 82.8 73.1 16.0 7.5 - 328 146 26.7 1.2 1.2 -
3 15.0-24.5 23.50 80.7 69.8 174 9.6 - 309 13.0 279 - 1.2 -
4 24.5-34.0 25.60 82.0 71.9 179 87 - 308 13.6 27.8 - 1.2 -
5 34.0-43.5 35.10 81.0 704 22.1 104 - 288 16.1 21.1 1.6 — -
7 53.0-62.5 57.10 77.0 65.5 22.1 128 - 20.8 14.1 284 1.8 - -
8 62.5-72.0 65.10 82.1 72.0 19.6 10.1 - 250 114 31.0 1.2 1.7 -
69.60 82.6 72.8 144 84 - 263 105 375 1.9 1.0 Trace
9 72.0-81.5 76.10 822 722 20.7 10.7 - 294 132 236 1.3 1.2 -
11 91.0-100.5 93.60 83.8 74.7 23.0 13.3 - 23,6 103 298 - - Trace
12 100.5-110.0  104.60 843 1755 25.7 128 - 23.0 13.0 24.1 1.3 - -
13 110.0-119.5 112.60 82.6 72.8 18.5 10.1 - 276 14.1 286 - 1.1 Trace
115.60 82.7 729 173 9.2 - 329 13.1 245 - 3.0 -
14 119.5-129.0 122.10 81.5 71.2 208 109 - 19.6 113 374 - - -
15 129.0-138.5 133.10 84.6 759 201 98 - 153 7.7 47.1 - - —
16 138.5-148.0 141.10 95.8 934 16.8 10.3 3.0 223 5.1 425 - - -
142.60 91.6 86.9 125 90 - 126 104 527 2.8 - -
18 157.5-167.0 163.10 89.2 B83.1 156 105 - 138 6.8 52.0 - 1.3 -
19 167.0-176.5 171.10 91.2 86.2 164 83 - 145 10.0 46.3 23 23 -
20 176.5-186.0  180.60 90.4 84.9 135 7.5 - 119 8.1 573 1.7 - -
21 186.0-195.5 188.60 91.8 87.2 121 5.6 2.8 107 4.2 607 25 1.6 -
22 195.5-205.0 198.10 93.4 89.7 109 38 - 170 99 526 - 5.8 -
199.60 95.6 93.1 109 38 — 128 122 56.2 28 1.3 -
25 224.0-233.5  226.60 91.9 87.3 86 6.0 — 12.6. 10.0 56.8 - 6.0 -
26 233.5-243.0 237.60 94.6 91.5 125 9.0 - 12.6 104 527 2.8 - -
30 271.5-281.0 271.70 94.0 90.7 104 60 — 11.8 56 626 3.7 - -
35 310.5-320.0 313.10 83.7 74.6 140 7.6 — 422 13.7 224 - - -

APeak at 12.1A.
Ppeak at 9.5A.

CPeaks at 3.53A, 5.76A, and 8.12A.
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X-RAY MINERALOGY, NORTH PACIFIC AND GULF OF ALASKA

TABLE 3
Results of X-Ray Diffraction Analyses from Site 174
Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core Floor (m) (m) Diff. Amor. Calc. Dolo. Quar. Plag. Mica Chlo. Mont. Clin. Bari. Gyps. Amph. U:32 U.1b U4¢
Bulk Samples
4 56.5-66.0 64.90 80.8 70.1 34 1.5 27.0 188 32,6 49 117 - - —  Trace
6 75.5-85.0 78.30 69.9 53.0 48 32 276 233 332 53 - - -~ 2.5 -
8 94.5-104.0 100.80 79.0 672 46 25 256 21.7 324 51 6.1 - - 2.0 -
11 123.0-132.5 131.80 825 726 1.1 1.0 27.6 25.7 245 34 16.7 - - —  Trace
13 142.0-151.5 146.70 82.7 729 27 - 235 226 349 38 105 - - 1.9 —
16 170.5-180.0 177.00 71.7 557 25 20 333 252 308 2.0 28 - - 1.6 —_
17 180.0-189.5 184.40 71.8 559 35 1.1 223 262 369 6.4 1.1 - - 2.4 -
21 218.0-227.5  220.70 76.5 633 4.0 24 189 144 462 59 6.2 - - 2.0 -
23 237.0-246.5 242.10 75.2 61.2 = 1.6 19.0 12.1 559 7.0 2.8 - - 1.4 —
27 275.0-284.5 277.80 78.7 66.7 4.5 2.7 24.0 16.1 40.0 6.2 6.5 - - - -
29 294.0-303.5 296.30 708 544 39 15 173 9.2 589 179 - - - 1.3 —
34 370.0-379.5 371.70 779 65.5 - 1.1 305 264 287 45 6.7 - - 2.1 -
375.00 804 694 - - 278 207 303 7.2 140 - - - -
37 503.0-512.5 503.60 79.2 674 - - 206 144 450 6.3 106 1.7 — L4 -
505.50 709 546 46 33 329 196 305 29 31 1.0 21 - -
39 750.0-759.5 751.80 79.2 67.5 — 1.2 239 20.1 238 44 214 39 - 1.3 —
40 769.0-778.5 775.40 679 498 54 3.7 283 240 263 54 31 23 — 1.5 -
2-20u Fraction
4 56.5-66.0 64.90 65.1 454 328 222 383 49 — — 1.8 Trace -
6 75.5-85.0 78.30 65.0 454 433 304 196 4.2 - — 5 Trace —
8 94.5-104.0 100.80 68.0 50.0 38.2 304 236 5.7 — - 2.1 - —~
11 123.0-132.5 131.80 71.8 55.9 323 263 289 38 173 - 1.5 Trace —
13 142.0-151.5 146.70 674 49.0 326 272 316 6.5 - - 2.0 Trace —
16 170.5-180.0 177.0 69.0 51.5 326 28.0 328 3.5 - - 31 Trace -
17 180.0-189.5 184.40 60.4 38.2 339 336 236 6.0 - - 2.8 Trace -
21 218.0-227.5  220.70 61.8 40.2 28.2 166 452 7.8 - - 2.2 —  Present
23 237.0-246.5 242.10 61.6 40.1 286 229 390 7.8 - — 1.6 Trace —
27 275.0-284.5 277.80 62.3 41.0 30.1 195 415 6.2 — - 2.8 Trace —
29 294.0-303.5  296.30 55.3 30.2 27.3 16.2 43.7 10.9 - = 1.8 Trace -
34 370.0-379.5 371.70 63.9 43.6 31.0 282 322 58 — - 2.7 Trace —
375.00 66.7 48.0 30.2 277 326 7.6 - - 1.8 Trace —
37 503.0-512.5 503.60 61.7 40.2 19.3 144 543 99 - 1.0 1.1 Trace -
505.50 66.9 48.2 27.7 19.3 416 6.9 - 2.0 2.5 Trace —
39 750.0-759.5 751.80 68.3 504 295 26.8 262 6.5 54 43 13 - =
40 769.0-778.5 775.40 60.6 38.4 328 294 254 79 - 1.9 2.6 Trace —
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I. ZEMMELS, H. E. COOK

TABLE 3 — Continued

Cored Sample Depth
Interval Below Sea
Below Sea Floor

Core  Floor (m) (m) Diff. Amor. Calc. Dolo. Quar. Plag. Mica Chlo. Mont. Clin. Bari. Gyps. Amph. U382 U.1b y4c

<2u Fraction

4 56.5-66.0 64.90 81.5 71.1 14.0 94 390 7.1 279 - 1.2 1.5
6 75.5-85.0 78.30 77.3 64.5 14.0 7.6 422 13.7 224 — - -
8 94.5-104.0 100.80 81.6 71.2 14.8 12.7 34.7 8.5 274 = - 1.9
11 123.0-132.5 131.80 81.2 70.7 16.1 9.6 334 109 27.6 - 2.4 -
13 142.0-151.5 146.70 80.1 69.0 14.0 13.2 387 89 236 — - 1.5
16 170.5-180.0 177.00 825 726 1.3 79 334 7.0 383 - 2.0 =
17 180.0-189.5 184.40 76.8 63.8 153 148 434 149 10.1 = — 1.5
21 218.0-227.5  220.70 78.9 67.1 13.0 116 379 7.7 27.6 - — 2.1
23 237.0-246.5  242.10 79.4 67.8 159 85 465 13.8 14.2 = - 1.0
27 275.0-284.5  277.80 822 721 126 9.0 361 89 314 - 21 -
29 294.0-303.5  296.30 78.3 66.1 15.8 20.5 59.7 103 3.7 = - =
34 370.0-379.5 371.70 78.6 66.6 12.0 8.1 492 94 198 - - L5

375.00 826 727 17.7 12.0 21.2 9.8 394 — = =
37 503.0-512.5 503.60 81.6 71.3 13.6 8.6 292 6.7 404 1.5 =t =

505.50 71.7 65.1 143 83 525 11.7 13.2 - - —
39 750.0-759.5  751.80 80.8 70.0 149 7.6 183 55 526 1.2 — -
40 769.0-778.5 775.40 78.2 65.9 99 6.0 259 8.0 43.0 7.0 — —

Ipeaks at 3.53A, 5.76A, and 8.12A.
bpeak at 12.1A
CPeaks at 22.2A and 11.25A.

TABLE 4
Results of X-Ray Diffraction Analyses from Site 175

Cored Sample Depth
Interval Below Sea

Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Calc. Dolo. Quar. Plag. Mica Chlo. Mont. Pyri. Gyps. Amph. U-12
Bulk Samples
2 5.0-145 9.10 81.7 71.5 7.0 - 31.5 208 250 176 65 — = 1.6
3 14.5-24.0 18.60 754 61.6 3.3 - 325 240 275 93 - - - 3.4
20.10 76.8 63.7 7.6 — 358 232 189 59 48 14 - 24
4 24.0-33.5 26.60 77.5 648 19 — 319 27.1 248 6.1 6.0 - - 2.1
29.60 80.6 69.7 — - 304 227 264 87 98 - - 1.9
5 33.5-43.0 40.60 746 603 3.5 - 292 195 358 84 1.7 - - 2.1
6 43.0-52.5 47.10 80.3 69.1 4.8 - 323 211 245 78 176 - - 2.0
7 52.5-62.0 55.10 79.0 67.2 3.1 - 299 209 273 103 6.2 - - 2.4
8 62.0-71.5 64.20 76.2 62.8 4.2 — 269 182 329 106 53 - - 1.8
9 71.5-81.0 77.10 78.4 66.2 - — 318 232 315 94 41 = - =
10 81.0-90.5 85.10 79.4 67.8 = - 31.1 212 31.0 93 54 - — 2.0
13 109.5-119.0 113.60 75.8 62.2 2.0 - 244 201 350 97 64 - - 2.4
16 138.0-147.5  140.60 773 646 7.8 1.0 322 239 215 7.0 3.6 - 0.7 22
17 147.5-157.0 150.10 76.5 632 39 - 362 241 258 5.6 24 - - 2.0
154.60 80.7 69.8 160 — 287 226 216 66 20 - - 2.4
18 157.0-166.5 161.10 784 66.3 15.2 - 321 213 200 355 34 - - 2.5
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X-RAY MINERALOGY, NORTH PACIFIC AND GULF OF ALASKA

TABLE 4 — Continued

Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core Floor (m) (m) Diff. Amor. Cale. Dolo. Quar. Plag. Mica Chlo. Mont. Pyri. Gyps. Amph. U-12
19 166.5-176.0 167.60 59.1 36.1 7.6 3.7 235 13.8 438 64 - — - 1.2
20 176.0-185.5 178.60 79.2 675 24 -~ 363 247 211 95 33 - - 2.7
180.10 76.1 62.7 2.9 - 31.7 242 258 10.1 3.5 - - 1.9
2-20u Fraction
2 5.0-14.5 9.10 67.7 49.5 35.2 28.1 22.7 10.3 - 3.7 Trace
3 14.5-24.0 18.60 62.9 42.0 31.3 27.2 256 127 - 3.2 Trace
20.10 65.2 457 339 300 226 9.5 0.8 3.3 Trace
4 24.0-33.5 26.60 66.4 475 340 269 259 9.7 - 3.5 Trace
29.60 66.0 46.9 329 283 240 11.0 - 3.8 Trace
5 33.543.0 40.60 66.1 47.0 342 28.6 263 8.0 — 2.9 Trace
6 43.0-52.5 47.10 67.6 494 31.0 27.8 27.8 10.6 - 2.9 -
T 52.5-62.0 55.10 66.6 47.8 33.0 283 244 113 - 3.0 -
8 62.0-71.5 64.20 62.5 41.5 327 26.1 253 113 - 4.5 Trace
9 71.5-81.0 77.10 67.0 48.5 30.3 249 304 11.7 - 2.8 Trace
10 81.0-90.5 85.10 64.0 43.8 322 27.2 27.0 10.8 - 2.8 Trace
13 109.5-119.0 113.60 65.4 459 324 27.7 256 10.6 - 3.8 Trace
16 138.0-147.5 140.60 69.7 52.7 36.5 28.7 238 8.2 - 2.8 Trace
17 147.5-157.0 150.10 64.7 44.8 315 26.6 286 10.5 — 2.8 Trace
154.60 70.1 53.2 322 27.0 273 9.6 — 4.0 Trace
18 157.0-166.5 161.10 69.8 52.7 35.0 26.1 25.7 9.1 1.0 3.0 Trace
19 166.5-176.0  167.60 579 34.2 29.7 138 450 9.4 - 20 -
20 176.0-185.5 178.60 69.5 524 35.0 26.8 23.3 10.0 - 4.8 Trace
180.10 654 459 32,6 273 25.0 122 - 2.9 Trace
<2u Fraction
2 5.0-14.5 9.10 827 729 18.9 10.7 355 12.7 18.1 - 2.0 2.1
3 14.5-24.0 18.60 80.8 70.0 186 9.2 369 17.7 176 - - s
20.10 84.1 75.1 17.2 8.8 253 149 306 13 2.0
4 24.0-33.5 26.60 82.2 722 16.7 10.7 354 145 18.2 — 23 2.2
29.60 834 74.0 17.1 10.0 28.8 14.7 25.7 - 1.8 1.8
5 33.5-43.0 40.60 77.9 65.5 170 9.6 415 17.2 14.7 - - -
6 43.0-52.5 47.10 82.6 728 16.1 10.0 32.0 16.1 24.1 - 1.7 -
7 52.5-62.0 55.10 82.0 71.8 15.5 8.0 34.1 16.1 247 - 1.6 -
8 62.0-71.5 64.20 79.9 68.6 16.0 8.2 38.1 19.7 16.5 - — 1.5
9 71.5-81.0 77.10 833 739 154 83 37.0 154 209 - 3.0 —
10 81.0-90.5 85.10 84.3 1755 174 89 31.8 134 285 - - -
13 109.5-119.0 113.60 79.9 68.5 204 11.0 304 17.1 21.1 - — —
16 138.0-147.5 140.60 82.5 727 141 74 304 124 322 - 20 1.5
17 147.5-157.0 150.10 842 754 20.5 13.5 227 9.2 31.7 - — 2.4
154.60 82.7 173.0 17.8 11.0 327 13.6 233 - - 1.6
18 157.0-166.5 161.10 833 739 194 103 31.5 137 226 1.2 1.3 -
19 166.5-176.0 167.60 75.1 61.1 136 3.3 623 125 83 - - -
20 176.0-185.5 178.60 834 740 184 9.6 244 145 313 - - 1.8
180.10 78.9 67.1 212 124 331 152 181 - - -

3peak at 12.1A.
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TABLE 5
Results of X-Ray Diffraction Analyses from Site 176
Cored Sample Depth
[nterval Below Sea
Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Calc. Dolo. Quar. Plag. Mica Chlo. Mont. Pyri. Gyps. Amph. U-12
Bulk Samples
1 0.0-6.0 4.10 720 562 9.6 3.6 21.6 11.3 445 6.2 - 1.7 1.
2 6.0-15.0 8.60 73.6 588 6.8 3.1 193 107 525 6.3 - — 1.3
11.60 79.8 68.5 -~ 2.6 339 243 304 4.6 - .0 2.1
3 15.0-24.0 22.10 80.8 70.1 1.2 1.9 30.7 236 276 49 49 33 1.8
4 24.0-32.0 28.10 81.0 704 24 19 253 206 333 75 77 14 -
31.10 753 613 2.0 — 253 28.7 324 6.7 - 1.3 3.6
2-20u Fraction
1 0.0-6.0 4.10 574 335 26.0 134 478 94 1.9 1.4 Trace
2 6.0-15.0 8.60 55.1 29.8 27.0 16.1 459 9.3 - 1.7 Trace
11.60 67.0 48.5 338 244 316 6.5 1.3 2.4 Trace
3 15.0-24.0 22.10 67.3 48.8 29.5 19.2 386 7.2 3.7 1.8 Trace
4  14.0-32.0 28.10 65.8 46.5 28.1 28.7 309 5.8 3.5 3.0 Trace
31.10 64.6 44.7 306 331 255 7.6 - 3.2 Trace
<2u Fraction
1 0.0-6.0 4.10 79.8 684 142 6.8 549 94 133 - - 1.3
2 6.0-15.0 8.60 78.0 65.6 164 8.8 538 11.3 8.3 - — 1.3
11.60 83.0 735 17.7 10.1 35.0 88 251 1.3 - 2.0
3 15.0-24.0 22.10 84.6 75.9 174 94 26.0 83 37.0 1.9 - -
4 24.0-32.0 28.10 82.5 1726 14.5 10.0 35.8 11.0 27.0 - 1.7 —
31.10 79.0 67.2 15.0 11.8 38.0 14.8 20.5 - - -
Peak at 12.1A.
TABLE 6
Results of X-Ray Diffraction Analyses from Site 177A
Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Cale. Dolo. Side. Quar. Plag. Mica Chlo. Mont. Clin. Pyri. Amph. Gyps. U-13
Bulk Samples
2 18.0-27.0 26.60 73.1 58.0 _ - - 18.2 36.3 283 5.1 - - - 121 —
3 27.0-36.0 31.10 74.1 59.5 - - - 23.7 48.0 148 1.6 - — - 11.8 -
5 45.0-54.0 50.60 74.4 60.1 - - - 19.4 452 182 21 21 - - 131 —
7 61.0-70.0 63.70 74.9 60.8 - - - 21.7 41.2 203 1.7 4.2 - - 109 Trace
8 79.5-89.0 82.20 81.5 71.0 - - - 246 293 260 5.5 11.1 - — 3.6 -
86.60 70.7 54.2 - - - 234 449 137 03 33 - - 145 -
9 89.0-98.5 96.10 73.7 59.0 - - - 24.2 499 13.7 09 - — - 112 =
10 98.5-108.0 102.50 74.0 594 - - - 209 44.0 216 1.5 - - - 119 —
11 117.5-127.0 121.60 79.1 674 - - - 22.8 289 239 56 109 — 1.2 6.8 -
14 203.0-212.5 205.50 80.2 691 72 - - 25.0 31.5 13.8 33 132 1.9 - 4.0 —
15 212.5-222.0 217.20 72.8 57.5 - - 6.2 18.5 40.7 17.7 1.5 6.9 - - 8.7 Trace
16 222.0-231.5 224.10 77.2 643 - 48 -— 23.1 346 206 6.1 8.3 - - 2.6 -
17 231.5-241.0 234.80 69.9 53.0 - - - 22.8 448 162 01 13 - - 8.9 Trace
18 241.0-250.5 242.60 74.2 59.7 - - - 19.8 432 207 29 8.0 - — 54 -
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X-RAY MINERALOGY, NORTH PACIFIC AND GULF OF ALASKA

TABLE 6 — Continued

Cored Sample Depth

Interval Below Sea

Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Calec, Dolo. Side. Quar. Plag. Mica Chlo. Mont. Clin. Pyri. Amph. Gyps. U-13
20 260.0-269.5 261.90 74.8 60.6 - - - 209 38.7 269 4.5 7.1 - - 1.8 -
21 269.5-279.0 273.10 75.6 619 - - — 284 546 - 74 9.5 - - - -
22 279.0-288.0  283.20 72.0 56.2 - - = 21.8 41.7 218 36 94 -— - 1.7 -
23 345.5-355.0 351.80 73.2 58.2 - - - 243 401 245 6.3 4.9 - - - -
25 381.5-389.0 385.20 70.8 544 21.1 - = 264 19.1 207 6.7 60 — - ~ -
26 450.0459.5 450.80 68.5 50.9 - - e 28.5 36.0 254 10.1 - - - - =

2-20u Fraction

2 18.0-27.0 26.60 63.3 426 27.8 477 6.8 24 - - - 154 Trace
3 27.0-36.0 31.10 62.7 41.7 26.0 506 6.0 0.9 - = — 164 Trace
5 45.0-54.0 50.60 66.3 47.3 23.0 47.2 9.8 0.8 — 1.2 - 18.0 -
7 61.0-70.0 63.70 65.5 46.1 252 487 98 14 - - - 149 Present
8 79.5-89.0 82.20 71.3 55.2 28.2 325 278 7.2 - - - 43 Trace
86.60 66.9 48.3 224 425 159 25 - - - 167 Trace
9 89.0-98.5 96.10 67.2 48.7 253 434 140 3.8 - - - 135 Trace
10 98.5-108.0 102.50 68.1 50.1 254 477 88 2.0 - - - 16.1 Present
11 117.5-127.0 121.60 72.7 574 254 346 17.7 3.7 9.6 - 1.2 7.8 Trace
14 203.0-212.5° 205.50 70.3 53.6 27.7 31.2 17.5 6.0 116 3.6 - 2.3 Trace
15 212.5-222.0 217.20 66.2 47.2 20.1 46.5 147 2.7 - - - 16.0 Present
16 222.0-231.5 224.10 70.3 53.7 240 396 195 6.0 74 - - 35 Trace
17 231.5-241.0 234.80 67.9 49.8 20.5 476 11.0 3.0 8.0 - — 9.9 -
18 241.0-250.5 242.60 68.4 50.6 209 50.7 120 3.2 6.5 - - 6.7 Trace
20 260.0-269.5 261.90 68.6 50.9 23.3 48.0 157 5.7 5.8 - - 1.6 Trace
21 269.5-279.0 273.10 67.8 49.7 26.7 46.8 19.0 7.5 - - - — Present
22 279.0-288.0 283.20 67.8 49.6 226 464 155 58 74 - - 2.3 Trace
23 345.5-355.0 351.80 64.1 44.0 30.8 44.6 16.5 8.1 - - - - Present
25 381.5-389.0 385.20 64.5 44.6 353 26.8 28.1 9.8 - - — - Trace
26 450.0-459.5 450.80 61.8 40.3 36.2 426 136 7.7 - - — - Trace
<2u Fraction
2 18.0-27.0 26.60 80.9 70.1 15.2 39.3 154 134 6.0 10.7 -
3 27.0-36.0 31.10 82.5 72.7 12.2 348 164 99 175 9.3 -
5 45.0-54.0 50.60 84.1 75.1 11.4 39.2 134 9.3 17.1 9.7 -
10 98.5-108.0 102.50 844 755 126 242 13.0 84 36.1 45 1.2
11 117.5-127.0 121.60 85.0 76.6 18.5 196 12.1 6.7 43.1 - -
14 203.0-212.5 205.50 80.3 69.1 11.7 88 120 3.0 629 - 1.6
15 212.5-222.0 217.20 85.9 78.0 16.1 38.7 14.5 8.6 20.0 - 2.1
16 222.0-231.5 224.10 836 743 20,5 303 17.1 99 221 = -
17 231.50-241.0 234.80 839 748 9.8 241 89 4.0 519 - 1.3
18 241.0-250.5 242.60 85.0 76.6 123 31.5 10.0 5.2 36.8 23 1.9
20 260.0-269.5 261.90 834 74.1 13.3 284 189 7.1 273 — 5.0
21 269.5-279.0 273.10 81.8 71.5 109 266 11.6 6.2 426 - 2.1
22 279.0-288.0  283.20 849 76.3 10.8 26.5 142 55 39.7 - 33
23 345.5-355.0 351.80 79.9 68.6 19.3 28.1 13.6 10.2 28.8 = =
25 381.5-389.0 385.20 80.9 70.2 227 189 203 10.0 28.2 - =
26 450.0-459.5 450.80 76.6 63.4 184 21.5 36.2 239 - = =

3Peak at 12.1A.
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TABLE 7
Results of X-Ray Diffraction Analyses from Site 178
Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core Floor (m) (m) Diff. Amor. Cale. Quar. Plag. Kaol Mica Chlo. Mont. Pyri. Barii Trid. Gyps. Amph. Hali. U-52 U1t U4
Bulk Samples
2 6.0-15.0 8.30 69.3 52.0 - 224 236 - 355 13.7 - - - 4.8 Trace
3 15.0-24.0 18.10 69.2 51.8 — 182 204 - 445 11.8 - - - 5.1 -
11 87.0-96.0 89.30 69.5 523 — 23,5 252 - 324 13.0 - - — 5.9 -
12 96.0-105.0 98.30 72.8 57.6 - 209 229 — 355 121 - - - 8.6 -
15 123.0-132.0 125.30 733 583 - 21.5 23.8 — 340 11.9 - 1.1 - 7.7 -
17 141.0-150.0 144.70 722 56.5 — 259 26.6 - 297 125 1.2 — - 4.2 -
20 168.0-177.0 173.18 74.7 60.5 — 225 25.8 — 345 83 38 — — 5.1 =
173.91 69.9 53.0 - 26.1 243 - 326 131 14 - - 2.5 -
25 211.0-220.5 213.30 72.7 57.3 - 203 254 - 351 11.2 1.9 - - 6.3 -
‘28 239.5-249.0 241.71 75.6 61.9 - 229 239 — 323 94 6.5 - - 5.0 -
30 287.0-296.5 289.70 75.7 62.0 - 227 206 - 377 13.0 - 2.2 - 3.8 -
32 306.0-315.5 309.55 73.7 589 - 216 254 — 284 114 5.8 - - 74 -
31045 83.7 745 6.8 23.1 24.5 - 265 9.2 5.7 - - 4.2 -
33 315.5-325.0 322.22 81.6 71.3 — 21.6 245 - 302 86 111 - - 4.1 -
44 456.0465.5 459.23 773 64.5 — 245 245 - 322 108 4.3 - - 3.6 -
460.35 89.2 83.2 - 257 215 - 275 98 95 - - - =
461.00 904 85.0 - 262 28.0 - 274 97 8.7 — = — -
46 496.0-505.5 498.20 69.5 524 - 256 259 - 313 113 4.0 - - 2.0 -
50 629.0-638.5 62941 75.5 61.7 — 236 194 — 339 104 12.7 - - - =
51 657.5-667.0 659.80 68.3 50.5 - 245 242 — 384 176 35 - - 1.8 -
659.92 72.6 57.2 - 250 244 - 292 9.6 100 — - 1.7 -
53 716.0-720.0 716.60 86.8 79.3 - 26.8 28.0 - 279 51 122 — - - -
54 742.0-749.0 742.90 814 71.0 - 102 15.8 - 82 21 51.7 06 114 - -
744.60 88.8 82.6 — 156 29.0 23 175 1.1 11.0 - 217 1.8 -
747.90 82.1 72.0 - 15.0 313 1.5 9.5 0.6 286 - 122 1.3 -
748.80 80.3 69.3 — 10.0 21.6 — 8.8 33 523 - 4.1 - -
57 768.0-777.5 769.26 81.1 704 — 422 421 - - 9.7 - - 6.0 - —
769.46 80.2 69.1 - 142 108 1.0 11.5 22 3583 - 2.0 - -
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TABLE 7 — Continued

Cored Sample Depth

Interval Below Sea
Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Calc. Quar. Plag. Kaol. Mica Chlo. Mont. Pyri. Bari. Trid. Gyps. Amph. Hali U-52 U-1b  y4¢c
2-20u Fraction
2 6.0-15.0 8.30 65.4 46.0 343 323 17.7 101 - - 5.6 Trace —
3 15.0-24.0 18.10 57.7 34.0 234 285 28.7 122 - — 7.3 Present —
11 87.0-96.0 89.30 59.3 364 31.0 27.0 213 125 - - 8.1 Trace —
12 96.0-105.0 98.30 654 459 29.3 31.8 150 107 - - 13.2 Trace —
15 123.0-132.0 125.30 67.1 48.5 272 322 19.2 121 - - 9.3 Trace —
17 141.0-150.0 144.70 60.4 38.1 326 31.5 18.7 11.5 - - 5.8 Trace -
20 168.0-177.0 173.18 64.2 44.0 279 331 228 8.7 - - 7.5 Trace -
173.91 59.6 36.9 344 31.2 19.5 10.6 - - 4.3 Trace —
25 211.0-220.5 213.30 63.8 434 31.2 325 18.1 10.0 - — 8.3 Trace Present
28 239.5-249.0 241.71 68.8 51.3 29.1 30.6 245 8.5 - - 7.2 Trace —
30 287.0-296.5 289.70 68.3 50.5 24.7 24.2 31.6 14.5 - - 4.9 Present —
32 306.0-315.5 309.55 67.4 49.0 249 274 25.1 113 — - 11.3 Trace —
31045 80.9 70.1 299 31.5 22.7 10.2 - - 5.7 Trace -
33 315.5-325.0 322.22 79.0 67.2 239 27.0 263 7.2 109 - 4.7 Trace —
44 456.0-465.5 459.23 74.1 59.5 29.6 294 25.6 10.0 - - 54 Trace —
460.35 89.9 84.2 28.9 30.2 21.0 85 9.3 - 2.2 Trace —
461.00 90.0 844 34.2 340 149 96 54 - 2.0 — -
46 496.0-505.5 498.20 66.2 47.2 30.6 31.0 239 11.5 - - 3.0 Trace -
50 629.0-638.5 629.41 69.4 52.2 25.8 24.1 27.5 119 9.2 - 1.5 Trace -
51 657.5-667.0 659.80 63.7 43.2 33.2 31.0 255 1.0 - - 3.3 Present —
659.92 69.7 52.7 36.2 33.0 19.5 94 - - 1.9 Trace —
53 716.0-720.0 716.60 84.1 75.1 27.2 279 284 54 9.6 - 1.5 Trace —
54 742.0-749.0 742.90 824 725 16.9 29.3 13.5 4.8 247 10.8 - — -
744.60 87.3 80.1 21.0 37.0 173 1.9 6.8 13.5 2.4 - -
747.90 77.6 65.1 20.0 394 15.1 2.1 149 5.7 2.7 - -
T48.80 73.0 57.8 14.8 39.3 231 32 9.8 8.0 19 - -
57 768.0-777.5  769.26 72.0 56.2 253 264 31.2 4.0 8.8 43 — - -
769.46 72.7 57.3 24.8 242 31.7 49 106 3.8 - - -
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TABLE 7 — Continued

Cored Sample Depth
Interval Below Sea

Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Calc. Quar. Plag. Kaol Mica Chlo. Mont. Pyri. Bari. Trid. Gyps. Amph. Hali U-52 U-1b U4
<2u Fraction
2 6.0-15.0 8.30 76.8 63.7 13.3 127 - 388 239 85 - - 2.8 = —
3 15.0-24.0 18.10 75.5 61.7 134 149 - 412 245 24 = — 3.6 - -
11  87.0-96.0 89.30 77.6 65.0 13.9 145 — 414 233 3.0 - = 4.1 - -
12 96.0-105.0 98.30 77.2 644 121 152 - 357 212 87 - 15 56 - Present
15 123.0-132.0 125.30 76.6 63.4 13.7 159 — 322 229 106 - - 46 - -
17 141.0-150.0 144.70 753 61.4 129 13.0 - 37.3 207 126 - 1.2 23 - -
20 168.0-177.0 173.18 82.7 729 17.9 21.6 - 334 118 93 - 09 5.0 - -
173.91 76.6 63.4 143 126 — 407 194 11.2 - 1.8 - - -
25 211.0-220.5 213.30 79.9 68.6 142 167 - 367 19.1 89 - - 44 = -
28 239.5-249.0 241.71 804 69.4 17.3 18.7 - 274 127 18.1 - 18 41 - =
30 287.0-296.5 289.70 77.6 65.0 186 172 - 324 195 9.5 - - 27 — =
32 306.0-315.5 309.55 79.1 67.4 123 172 - 273 1238 257 - 19 28 - =
31045 81.9 717 153 17.0 - 281 9.7 258 - 1.7 25 - -
33 315.5-325.0 322.22 81.0 70.3 14.1 139 - 251 7.2 347 - 3.2 1.7 — —
44 456.0465.5 459.23 80.2 69.1 159 17.1 - 27.1 114 2438 - 1.9 1.8 - -
460.35 82.6 72.8 13.1 14.1 - 300 99 295 — 3.5 — - -
461.00 828 732 174 183 - 250 136 258 - - - - -
46 496.0-505.5 498.20 78.0 65.7 148 15.0 — 358 18.2 14.0 - 23 - - -
50 629.0-638.5 629.41 779 65.5 134 106 — 19.8 13.8 424 - - - - -
51 657.5667.0 659.80 81.0 70.3 144 142 - 250 11.1 3I1.2 - 41 - - —
659.92 78.7 66.8 82 67 - 210 65 542 - 35 - -~ -
53 716.0-720.0 716.60 86.2 78.8 17.8 19.0 - 228 7.0 333 - - - - -
54 742.0-749.0 74290 77.2 643 44 57 06 53 1.8 822 - - - - -
744.60 91.1 86.1 185 254 6.1 147 1.5 264 5.6 = 1.9 = =
747.90 82.8 73.2 89 125 1.7 53 1.2 689 - - 1.5 - =
748.80 76.0 62.4 39 34 - 53 1.3 862 - - - - -
57 768.0-777.5 769.26 79.1 67.3 7.5 7.0 - 74 33 734 - - - 1.3 -
769.46 85.0 69.6 84 69 14 64 16 1753 - - - - -

3Peaks at4.11, 6.18A, and 12.3A.
bPeak at 12.1A.
CPeak at 22.2A and 11.25A.
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X-RAY MINERALOGY, NORTH PACIFIC AND GULF OF ALASKA

TABLE 8
Results of X-Ray Diffraction Analyses from Site 180
Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Calc. Quar. Plag. Mica Chlo. Mont. Gyps Amph. Magn. U-12
Bulk Samples
2 3.5-13.0 5.30 742 597 3.0 275 264 273 7.8 - 24 5.6 -
4  22.5-32.0 25.70 72.0 56.3 - 26,5 27.1 300 11.2 - - 5.2 -
8 60.5-70.0 65.60 75.3 61.3 — 236 23.0 354 938 4.2 - 4.0 -
10 79.5-89.0 83.40 704 53.8 — 327 323 231 83 - - 3.6 —
11 89.0-98.5 92.50 81.2 70.7 - 3.1 657 29 1.2 209 - - 6.2
2-20u Fraction
2 3.5-13.0 5.30 66.1 47.0 35.0 341 164 74 - 7.1 — Trace
4 22.5-32.0 25.70 65.3 45.7 325 314 20.2 8.6 - 7.3 —  Trace
8 60.5-70.0 65.60 67,8 514 30.6 289 259 9.3 - 53 —  Trace
10 79.5-89.0 83.40 60.5 38.2 32.0 321 194 114 - 51 —  Trace
11 89.0-98.5 92.50 75.8 62.2 39 699 48 24 133 - 5.6 -
<2u Fraction
2 3.513.0 5.30 66.1 47.0 350 341 164 74 - 7.1 —  Trace
22.5-32.0 25.70 65.3 45.7 325 314 202 86 - 7.3 —  Trace
8 60.5-70.0 65.60 68.9 514 306 289 259 93 - 5.3 —  Trace
10 79.5-89.0 83.40 60.5 38.2 32.0 321 194 114 - 5.1 —  Trace
11 89.098.5 92.50 75.8 62.2 39 699 48 24 133 - 5.6 —
3Peak at 12.1A.
TABLE 9
Results of X-Ray Diffraction Analyses from Site 180
Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Calc. Quar. Plag. Mica Chlo. Mont. Gyps. Amph. U-13  U4b
Bulk Samples
2 9.5-19.0 11.80 63.5 429 14 308 345 21.1 74 - 4.8
4 28.5-38.0 30.90 67.6 49.5 2.1 231 244 347 119 - 39
5 38.047.5 41.40 73.8 59.1 2.01 20.6 249 325 12.2 - 7.9
41.60 725 57.0 3.6 209 244 308 11.2 - 9.3
8 66.5-76.0 68.80 69.2 51.9 — 2811 247 337 11.2 - 24
12 147.5-157.0 150.20 67.0 484 49 191 254 114 10.0 - 9.2
15 242.5-252.0 244.80 72.6 57.2 - 25.0 323 245 133 - 4.9
17 261.5-271.0 263.90 75.0 60.9 ~ 206 249 299 16.3 - 8.3
264.60 68.4 50.7 1.1 237 27.0 288 11.3 - 8.2
18 271.0-280.5 274.80 73.5 58.6 14 203 24.0 336 11.3 - 9.5
20 413.5423.0 41540 68.1 50.2 - 27.8 239 321 127 - 34
417.30 72.5 57.1 - 21.2 21.2 374 151 1.9 3.3
418.30 71.9 56.1 — 226 253 275 146 4.0 6.0
418.90 75.7 62.0 - 209 246 325 122 3.2 6.5
23 442.0451.5 445.80 76.9 64.0 1.4 194 235 31.8 135 138 8.6
24 451.5461.0 453.50 73.5 585 — 236 242 343 123 - 5.6
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TABLE 9 — Continued

Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core  Floar (m) (m) Diff. Amor. Calc. Quar. Plag. Mica Chlo. Mont. Gyps. Amph. U-13  y4b
2-20u Fraction
2 9.5-19.0 11.80 61.8 40.3 36.5 338 147 74 7.6 Trace -
4 28.5-38.0 30.90 58.7 3535 338 342 162 114 4.5 Present -
5 38.047.5 41.40 67.3 48.9 305 330 165 7.8 12.1 Present -
41.60 66.7 48.0 316 374 116 75 11.8 - Present
8 66.5-76.0 68.80 62.6 41.5 37.2 30.3 200 9.2 3.3 Present -
12 147.5-157.0 150.20 60.5 383 30.7 38.6 119 8.1 10.8 Present -
15 242.5-252.0 244.80 63.8 434 321 37.0 124 738 10.7 Trace -
17 261.5-271.0 263.90 63.6 43.2 35.2 32.8 10.21 8.7 13.1 Trace -
264.60 63.8 435 327 371 13.2 6.3 10.8  Trace -
18271.0-280.5 274.80 64.7 449 29.6 349 156 6.6 13.3 Trace Present
20 413.5423.0 415.40 62.6 41.5 35,5 337 174 8. 5.2 Trace -
417.30 60.5 38.3 331 321 191 107 5.0 Present
418.30 61.8 40.3 304 321 16.6 11.1 Trace -
418.90 65.1 454 32.7 367 123 7.0 11.4 Trace Trace
23 442.0451.5 445.80 62.1 40.8 307 332 132 74 15.9 Trace Trace
24 451.5-461.0 453.50 61.1 39.2 324 335 158 9.3 9.0 Trace -
<2u Fraction
2 9.5-19.0 11.80 61.8 40.3 365 33.8 147 74 7.6 Trace
4 28.5-38.0 30.90 58.7 355 33.8 34.2 162 114 4.5 Present
5 38.0475 41.40 67.3 489 30.5 33.0 165 78 12.1 Present
41.60 66.7 48.0 316 374 116 175 11.8 —  Present
8 66.5-76.0 68.80 62.6 41.5 37.2 30.3 20,0 9.2 3.3 Present —
12 147.5-157.0 150.20 60.5 38.3 30.7 386 119 8.1 10.8 Present —
15 242.5-252.0 244.80 63.8 434 321 370 124 7.8 10.7 Trace -
17 261.5-271.0 263.90 63.6 43.2 35.2 328 102 8.7 13.1 Trace -
164.60 63.8 435 32,7 371 132 6.3 10.8 Trace -
18 271.0-280.5 274.80 64.7 449 29.6 349 156 6.6 13.3 Trace Present
20 413.5-423.0 41540 62.6 41.5 355 337 174 8.1 5.2 Trace -
417.30 60.5 38.3 33.1 321 19.1 107 5.0 Present —
418.30 61.8 40.3 304 321 16.6 11.1 9.8 Trace -
418.90 65.1 454 32.7 36.7 123 7.0 11.4 Trace Trace
23 442.0451.5 445.80 62.1 40.8 30.7 33.2 132 71 159 Trace Trace
24 451.5461.0 453.50 61.1 39.2 324 335 158 93 9.0 Trace -

Apeak at 12.1A.

OPeak at 22.2A and 11.25A.



X-RAY MINERALOGY, NORTH PACIFIC AND GULF OF ALASKA

TABLE 10
Results of X-Ray Diffraction Analyses from Site 181

Cored Sample Depth

Interval Below Sea
Below Sea Floor

Core  Floor (m) (m) Diff. Amor. Quar. Plag. Mica Chlo. Mont. Gyps. Amph. U-1¢ U4d  Ust

Bulk Samples

2 9.0-18.5 10.90 71.3 55.2 22,6 203 39.0 150 - - 3.3
13.90 67.5 49.2 25.5 259 34.0 103 - - 4.2

4  28.0-37.5 30.00 76.4 63.1 18.6 182 40.8 169 1.5 1.1 3.0

6 47.0-56.5 48.80 753 61.3 233 205 375 136 24 - 2.7

7 56.5-66.0 58.80 69.1 51.7 396 387 123 6.1 - — 3.3

8 66.6-75.5 68.50 71.7 55.8 214 205 378 160 1.5 - 2.7

12 104.0-133.5 105.90 72.7 573 234 255 335 13.7 - - 4.0

13 113.5-123.0 115.30 67.6 494 226 243 34.7 148 - - 3.6
118.40 754 61.6 224 225 36.0 132 1.7 - 4.2

17 151.5-161.0 153.40 67.0 48.5 223 213 36.0 15.5 - - 4.9
159.30 67.7 495 20.2 205 354 176 11 - 5.2

22 196.0-205.5 197.30 68.5 50.8 25.5 23.6 33.1 152 26 — -~

27 275.0-281.0 277.40 723 56.7 28.0 14.7 351 21.1 - 1.1 —

28 319.5-322.5 320.70a 749 60.8 21.7 240 319 144 29 — 5.1
320.70b 653 45.8 309 25.0 287 13.7 - — 1.7

29 337.5-340.5 339.60 73.7 589 230 193 352 163 6.2 - -

2-20u Fraction

2 9.0-18.5 10.90 58.5 35.1 35.8 31.3 17.8 10.5 4.6 Trace Trace -
13.90 62.3 41.0 30.8 30.7 228 9.7 6.0 Trace - -

4 28.0-37.5 30.00 63.9 436 32.1 314 214 8.6 6.6 Trace - —

6 47.0-56.5 48.80 62.7 41.7 41.8 339 131 7.1 4.0 —  Trace Present

7  56.5-66.0 58.80 65.1 454 432 376 9.8 43 5.1 — Trace —

8 66.6-75.5 68.50 60.7 38.7 326 288 214 121 5.1 Trace — -

12 104.0-133.5 105.90 61.9 40.5 35.6 33.0 150 104 6.0 Trace — -

13 113.5-123.0 115.30 60.7 38.6 34.0 31.0 18.1 104 6.5 Present -— -
118.40 62.3 41.1 346 325 169 9.7 6.3 Trace - -

17 151.5-161.0 153.40 62.0 40.7 31.6 30.1 206 11.1 6.5 Present — -
159.30 62.9 42.1 36.7 348 139 7.0 7.7 Trace - —

22 196.0-205.5 197.30 57.7 339 38.0 31.5 181 9.7 2.6 Trace -~ —

25 224.5-234.0 226.30 56.5 32.0 37.7 34.6 14.1 10.1 3.5 Trace - -

27 275.0-281.0 277.40 55.5 304 441 308 147 8.8 1.6 Trace -— -

28 319.5-322.5  320.702 58.8 357 256 30.0 22.1 11.8 10.5 Present — -
320.70°  57.6 33.7 41.0 348 13.1 9.3 1.8 Trace - -

29 337.5-340.5 339.60 60.7 38.6 33.2 35.0 144 9.1 84 Trace -— -

<2u Fraction

2 9.0-18.5 10.90 749 60.8 14.1 13.8 44.1 242 3.7 - - - —
13.90 75.2 61.2 154 18.2 374 241 1.9 - 3.0 Tr -

4 28.0-37.5 30.00 76.5 63.3 14.2 13.8 424 229 48 - 1.9 - -=

6 47.0-56.5 48.80 77.2 643 143 13.1 38.8 186 139 1.1 - ~ =

7  56.5-66.0 58.80 79.3 67.7 16.5 13.7 37.7 197 99 25 - — Abund.

8 66.6-75.5 68.50 79.8 684 173 18.6 364 17.2 8.3 - 2.2 — -

12 104.0-133.5 105.90 76.1 626 15.5 153 38.0 204 8.1 - 2.7 —  Trace

13 113.5-123.0 115.30 77.5 648 17.0 19.5 355 213 3.5 - 33 —  Present
118.40 78.7 66.8 17.2 199 354 168 7.3 - 3.5 —  Trace

17 151.5-161.0 153.40 759 624 17.5 184 36.8 239 - - 33 - -
159.30 78.2 66.0 15.6 16.7 36.8 197 6.8 1.2 332 — Present
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TABLE 10 — Continued

Cored Sample Depth
Interval Below Sea
Below Sea Floor
Core  Floor (m) (m) Diff. Amor. Quar. Plag. Mica Chlo. Mont. Gyps. Amph. U-1¢ U4d  Us®
<2u Fraction
22 196.0-205.5 197.30 72.5 57.1 16.2 14.0 40.6 224 6.8 - — — Present
25 224.5-234.0 226.30 74.1 59.5 193 193 37.5 239 - - - - -
27 275.0-281.0 277.40 75.8 621 208 15.0 41.6 174 52 - - - -
28 319.5-322.5  320.70 749 60.7 17.5 19.1 305 229 63 - 3.8 - =
320.70 99.6 99.4 193 16.3 399 228 1.8 - - - -
29 337.5-340.5 339.60 74.8 60.7 154 17.5 30.7 18.8 13.7 - 3.9 - —
A4Dirty” mud.
bLaminated mud.
CPeak at 12.1A.
dPeaks at 22.2A and 11.25A.
€Peak at 4.21A.
TABLE 11 TABLE 11 — Continued
Sediment Samples Submitted for X-Ray
Diffraction Analysis from Leg 18 Depthin  Depth Below
Section Sea Floor
Depthin  Depth Below Hole Core Section (cm) (m)
Section Sea Floor
Hole Core Section {cm) (m) 17 3 134-141 184.4
21 2 116-118 220.7
172 1 3 109-111 4.1 23 4 55-57 242.1
2 6 109-111 16.6 27 2 132-134 277.8
3 4 100-102 18.1 29 2 80-82 296.3
173 1 4 110112 5.6 ¥ 2 2. Lt
5 4 1 34 4 47-49 375.0
10-112 111 37 1 57-59 503.6
a6 doa6h 33:3 37 2 100102 505.5
4 1 110-112 256 *
39 2 28-29 751.8
5 1 110-112 35.1 40 5 4446 775.4
7 3 110-112 57.1 i
8 2 110-112 65.1 175 2 3 110-112 9.1
8 5 110-112 69.6 3 3 110-112 18.6
9 3 110-112 76.1 3 4 107-109 20.1
11 2 110-112 93.6 4 2 110-112 26.6
12 3 109-111 104.6 4 4 110-112 29.6
13 2 110-112 112.6 5 5 110-112 40.6
13 4 110-112 115.6 6 3 119-112 47.1
14 2 110-112 122.1 7 2 110-112 55.1
15 3 110-112 133.1 8 2 70-72 64.2
16 2 110-112 141.1 9 4 110-112 77.1
16 3 110-112 142.6 10 3 110-112 85.1
18 4 110-112 163.1 13 3 110-112 113.6
19 3 110-112 171.1 16 2 110-112 140.6
20 3 110-112 180.6 17 2 111-113 150.1
21 2 110-112 188.6 17 5 111-113 154.6
22 2 110-112 198.1 18 3 110-112 161.1
22 3 110-112 199.6 19 1 110-112 167.6
25 2 110-112 226.6 20 2 110-112 178.6
26 3 110-112 237.6 20 3 110-112 180.0
30 1 20-22 271.7 176 1 3 110-112 4.1
35 2 110-112 313.1 2 2 110-112 8.6
174A 4 6 87-89 64.9 2 4 110112 11.6
6 2 132-134 783 3 5 110-112 221
8 5 3537 100.8 4 3 110-112 28.1
11 6 132-134 131.8 4 5 110-112 311
13 4 21-23 146.7 1774 2 6 110-112 26.6
16 S 46-48 177.0 3 3 110-112 31.1




X-RAY MINERALOGY, NORTH PACIFIC AND GULF OF ALASKA

TABLE 11 - Continued TABLE 11 - Continued
Depthin  Depth Below Depthin  Depth Below
Section Sea Floor Section Sea Floor
Hole Core Section (cm) (m) Hole Core Section {cm) (m)
5 4 110-112 50.6 54 5 85-87 748.8
7 2 118-120 63.7 57 1 125-127 769.26
8 2 118-120 82.2 57 1 145-147 769 .46
8 5 110-112 86.6
9 5 109-111 96.1 179 2 2 32-34 53
10 3 96-98 102.5 4 3 20-22 25.7
11 3 110-112 121.6 8 4 61-63 65.6
14 2 100-102 205.5 10 3 93-95 83.4
15 4 16-18 217.2 11 3 52-54 925
16 2 55-63 224.1
17 3 34-44 234.8 180 2 2 75-77 11.8
18 2 10-15 2426 4 2 86-88 309
20 2 4448 261.9 5 3 44-46 41.4
21 3 65-71 273.1 5 3 63-65 416
22 3 116-122 283.2 8 2 75-77 68.8
23 5 25-31 351.8 12 2 100-118 150.2
25 3 69-73 385.2 15 2 75-77 244 .8
26 1 80-84 450.8 17 2 9294 2639
178 2 2 7981 8.3 w2 B ot
¥ 3 157 181 20 2 4244 4154
i 2 Bh 62 20 3 7577 417.3
2 2 Isn 98.3 20 4 26-28 4183
15 2 75-77 125.3 20 4 04.96 4]3'9
20 4 67-69 173.18 : :
24 2 50-52 453.5
20 4 140-142 173.91
25 2 75-17 2133 181 2 2 44-46 10.9
28 2 120-123 241.71 2 4 42-44 139
30 2 121-123 289.71 4 2 53-55 30.0
30 3 55-57 309.55 6 2 35-37 48.8
30 3 145-147 31045 7 2 80-82 58.8
33 5 71-73 322.22 8 2 4042 68.5
44 3 20-22 459.23 12 2 37-39 105.9
44 3 134-136 460.35 13 2 35-37 115.3
44 4 52-54 461.0 13 4 36-38 1184
46 2 74-75 498.2 17 2 40-42 1534
50 1 4042 629.41 17 6 30-32 159.3
51 2 129-130 5498 22 1 125-132 197.3
51 2 141-143 659.92 25 2 30-37 226.3
53 1 63-65 716.60 27 2 87-92 2774
54 1 88.90 7429 28 1 120-123 320.7
54 2 110-112 744.6 28 1 120-123 320.7
54 4 140-142 7479 29 2 57-60 339.6
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Figure 1. Site 172. Bulk samples.
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Figure 2. Site 172. 2-20p fractions.
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Figure 3. Site 172. <2y fractions.
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Figure 4. Site 173. Bulk samples.
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Figure 6. Site 173. <2u fractions.

1039



1. ZEMMELS, H. E. COOK

Figure 7. Site 174. Bulk samples.
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CORE R wica QUAR. PLAG. CHLO. MONT . CLIN. AMPH,
LITHOLOGY
DEPTH

NO. (m) 100% 100% 50% 25% 10%
57

=
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180 —

17

21

Interbedded thin and thick beds of graded fine sands, silts, and clays
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304
370

|

34
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|
]

380
503
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?5021
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769

— T__‘ - = =
779 —

Figure 8. Site 174. 2-20u fractions.
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Figure 9. Site 174. <2u fractions.
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Figure 10. Site 175. Bulk samples.
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Figure 11. Site 175. 2-20u fractions.
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Figure 12. Site 175. <2u fractions.
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Figure 13. Site 176. Bulk samples.
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Figure 14. Site 176. 2-20u fractions.
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Figure 15. Site 176. <2u fractions.
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Figure 16. Site 177. Bulk samples.
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Figure 17. Site 177. 2-20u fractions.
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Figure 18. Site 177. <2u fractions.
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Figure 19. Site 178. Bulk samples.
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Figure 20. Site 178. 2-20u fractions.
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Figure 21. Site 178.
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CORE gﬁﬁgg?g o Pae QUAR. MICA CHLO. MONT. AMPH., MAGN.
= AGE | LITHOLOGY
no.[ “tnp 100% 100% 50% 25% 10%
4 R
] % - _— -
o w1
2 2 273
ol EE
13 D | 5%
23— g —=———
v
: — e — ——
4 &
32— E
61 E
=
T s
8 a | (E—
Q
>
70 g7
30: 'z.g
o) | E— — I
10 =
~
=
89 &
=% . L. L. S Vi—
@ =
S
99— >

Figure 23. Site 179. 2-20u fractions.
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Figure 24. Site 179. <2y fractions.
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SCATTERING QUAR. PLAG. MICA CHLO. CALC. MONT. AMPH.

=PTH AGE | LITHOLOGY
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Gray mud interbedded with graded silt beds

glacial erratics
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As above but with

17
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Gray mud
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461——
Figure 25. Site 180. Bulk samples.
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Figure 26. Site 180. 2-20u fractions.
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X-RAY MINERALOGY,NORTH PACIFIC AND GULF OF ALASKA

AMORPHOUS
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Figure 27. Site 180. <2u fractions.
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Figure 28. Site 181. Bulk samples.
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X-RAY MINERALOGY, NORTH PACIFIC AND GULF OF ALASKA

CORE

NO.

DEPTH
(m)

AGE

LITHOLOGY

AMORPHOUS
SCATTERING

QUAR.

PLAG.

MICA

CHLO.

AMPH,

100%

25%

12

13

17

22

25

27

28

29

57—

66—

14—

341—

PLEISTOCENE

Gray mud with occasional silt and fine sand beds; slightly diatomaceous

slightly
diatomaceous

Contorted, compact mudstone

Figure 29. Site 181. 2-20u fractions.
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Figure 30. Site 181. <2u fractions.
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