
6. SITE 5791

Shipboard Scientific Party2

HOLES 579, 579A

Date occupied: 1 June 1982 (579), 2-4 June (579A)

Date departed: 4 June 1982

Time on site: 2 days, 17 hr., 6 min.

Position (latitude, longitude): 38°37.68'N; 153°5O.17'E (579)
38°37.61'N; 153°5O.28'E (579A)

Water depth (sea level; corrected m, echo-sounding): 5736.6

Water depth (rig floor; corrected m, echo-sounding): 5746.6

Bottom felt (m, drill pipe): 5746.6 (579), 5755.0 (579A)

Penetration (m): 17.9, (579), 149.5 (579A)

Number of cores: 2 (579), 15 (579A)

Total length of cored section (m): 17.9 (579), 135.5 (579A)

Total core recovered (m): 16.90 (579), 115.87 (579A)

Core recovery (%): 94 (579), 86 (579A)

Oldest sediment cored:
Depth sub-bottom (m): 149.5
Nature: siliceous clay
Age: early Pliocene
Measured velocity (km/s): 1.5

Basement: Not reached

Principal results: A thick section of early Pliocene to Quaternary
siliceous clay was recovered from two holes at Site 579. Siliceous
microfossils (diatoms and radiolarians) are generally abundant and
well preserved throughout much of the section. An interpretable
and complete magnetic stratigraphy can be identified back to the
middle of the Gilbert Reversed Epoch (early Pliocene).

One hundred and forty-nine meters of sediment were cored.
Except for ash layers, the recovered sediments are relatively uniform
in color being gray, dark gray, olive gray, and greenish gray. Al-
though burrow mottles are abundant, the sediment lacks any de-
positional sedimentary structures. Based upon these data, the en-
tire sedimentary section recovered at Site 579 is placed into one
single lithologic unit. However, based upon variations in biogenic
and inorganic sediment compounds, three subunits can be recog-
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nized: a siliceous clay containing diatoms and radiolarians in ap-
proximately equal proportions, a clayey siliceous ooze with radio-
larians somewhat more abundant than the diatoms, and a clayey
diatom ooze.

The upper lithologic Subunit IA consists of 60 m of siliceous
clay with 15-30% quartz. Twenty-seven ash layers and 83 thin, stiff,
dark grayish green layers occur in this subunit. Subunit IB is a clayey
siliceous ooze with 5-15% quartz and 5% or less disseminated vol-
canic glass. Twenty-four ash layers and 126 thin, indurated grayish
green layers occur in this subunit. Lowermost lithologic Unit IC is
approximately 46 m thick and contains from 3 to 25% quartz.
There are only 10 ash layers in this subunit and 116 well-indurated
dark grayish green layers.

Sedimentation rates are uniformly about 40 m/m.y., except for
the interval near the Pliocene/Pleistocene boundary where the
rates decrease to about 20 m/m.y.

Marginal weather prevented completion of the entire heat flow
program. Measurements were not possible until Core 9. However,
seven successful measurements were made between Cores 9 and 15
(-100-150 m sub-bottom depth). The temperature data clearly
show a linear increase with depth. No temperature reversals were
observed.

BACKGROUND AND OBJECTIVES
Site 579 (target Site NW-7A) lies near the southern

margin of the transition zone between the subtropical and
subarctic gyres. Because of its location, it forms an im-
portant link between the more siliceous, subarctic sites to
the north and the calcareous-siliceous subtropical sites
to the south. For this reason, it should record the most
extreme southerly excursions of the subarctic front dur-
ing the Neogene and Quaternary. When this informa-
tion is combined with a study of the eolian input from
the Asian mainland, a detailed paleoclimatic-paleocean-
ographic picture for this site should result.

Since this site is north of the abrupt thickening of the
transparent acoustic layer, we may be able to learn some-
thing of the character of this layer.

Our specific scientific objectives were
1. To recover a detailed paleoceanographic record of

the subtropical-subarctic transition zone for the late Neo-
gene and Quaternary.

2. To establish a high-resolution midlatitude stratig-
raphy using paleomagnetics, tephrachronology, and bio-
stratigraphy.

3. To determine the time of onset of significant bio-
genic silica accumulations for comparison with sites to
the north and south.

4. To determine the late Cenozoic history of eolian
input from the Asian mainland for comparison with the
history of north-south migrations of the subarctic front.

OPERATIONS
After leaving Site 578, Glomar Challenger steamed

northward to Site 579 (target Site NW-7A). Our passage
was delayed somewhat due to strong head wind from a
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over the beacon. We immediately began running pipe and
spudded in at 1428 hr. (0328Z). Two cores were recov-
ered at Hole 579 before deteriorating weather forced us
to pull clear of the mud line at 1920 hr. (0820Z) and in-
sert heavy-wall joints. A gale which, at times, reached
Force 7 prevented us from respudding the hole until 1625
hr. (0525Z), 2 June. This hole is now designated 579A.
Taking advantage of a weather window, we completed
coring at Hole 579A down to 149.5 m sub-bottom depth
(Table 1).

Because of swell conditions, heat flow measurements
were not made until we were well down in Hole 579A.
The core nose unit operated successfully on each attempt,
becoming a routine procedure. The heavy swell also af-
fected core recovery. Unlike the previous Site 578, which
had excellent recovery coupled with unusually calm wea-
ther, Site 579 experienced frequent heavy swells that re-
sulted in sometimes distorted, stretched, or otherwise
disturbed cores. Inserting extra shear pins seemed to help,
but weather remained a factor in dictating good core re-
covery.

Due to increasingly poor recovery (2.37 m in Core 15)
in well indurated clayey diatom ooze, coring was termi-
nated and the drill string was retrieved. The ship was se-
cured from its drilling mode at 1755 hr., 4 June, and
proceeded north to Site 580 (target Site NW-5A).

LITHOSTRATIGRAPHY

The lithostratigraphy of sediments recovered at Site
579 was determined by visual inspection of the split cores
and by smear slide analyses with a petrographic micro-
scope. Except for ash layers, these sediments are rela-
tively uniform in color, ranging from gray (5Y 5/1),
dark gray (5Y 4/1), and olive gray (5Y 5/2 or 5Y 4/2) to
greenish gray (5GY 5/1 or 5G 5/1). Mottles are abun-
dant and range from faint to intense; the sediments lack
depositional sedimentary structures. On the basis of these
data, the entire sedimentary section recovered at Site

Table 1. Site 579 coring summary.

Core

Date
(June,
1982)

Hole 579

1
2

1
1

Hole 579A

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

2
2
2
3
3
3
3
3
3
3
3
3
4
4
4

Local
time

1625
1845

1832
2045
2310
0137
0400
0630
0855
1105
1335
1620
1840
2116
0015
0250
0510

Depth from
drill floor

(m)

5746.6-5755.0
5755.0-5764.5

5760.6-5770.1
5770.1-5779.6
5779.6-5789.1
5789.1-5798.6
5798.6-5808.1
5808.1-5817.6
5817.6-5827.1
5827.1-5836.6
5836.6-5846.1
5846.1-5855.6
5855.6-5865.1
5865.1-5874.5
5874.5-5884.1
5884.1-5893.6
5893.6-5896.1

Depth below
seafloor

(m)

0.0-8.4
8.4-17.9

14.0-23.5
23.5-33.0
33.0-42.5
42.5-52.0
52.0-61.5
61.5-71.0
71.0-80.5
80.5-90.0
90.9-99.5
99.5-109.0

109.0-118.5
118.5-128.0
128.0-137.5
137.5-147.0
147.0-149.5

Length
cored
(m)

8.4
9.5

17.9

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
2.5

135.5

(total)

Length
recovered

(m)

8.44
8.46

16.90

9.30
9.70
8.88
5.36
9.03
7.94
8.27
9.66
7.68
7.59
7.30
8.34
6.95
7,50
2.37

115.87

(total)

Percent
recovered

100
89

94

98
102
93
56
95
84
87

102
81
80
77
88
73
79
95

86

(avg.)

579 (Holes 579 and 579A) is classified as a single litho-
logic unit. However, this unit can be divided into three
subunits based on the abundances of biogenic and inor-
ganic sediment components determined from smear slide
analyses (Fig. 1, Table 2). These three subunits are a sili-
ceous clay (Subunit IA), a clayey siliceous ooze with ra-
diolarians slightly more abundant than diatoms (Sub-
unit IB), and a clayey diatom ooze (Subunit IC).

Volcanic ash layers are found throughout the entire
sedimentary section, but they occur less frequently be-
low Core 11 in Hole 579A. A total of 61 ash layers were
identified. In addition, a large number (about 325) of
thin (<0.5 cm), stiff to indurated, dark greenish gray
(5G 4/1) layers were observed throughout the cores. Smear
slide analysis of these layers showed no significant com-
positional difference from the adjacent "soft" sedi-
ments. Therefore, the genesis of these layers is unknown
at this time. The distribution of ash layers with depth in
Holes 579 and 579A is shown in Figure 1.

The three lithologic subunits are characterized as
follows.

Subunit IA

This subunit is a siliceous clay that occurs in Core
579-1 and Section 579-2,CC (0.0-17.9 m sub-bottom),
and in Sections 579A-1-1 through 579A-5-4 (14.0-60.0 m
sub-bottom). It contains 15-30% quartz, 2-25% dia-
toms, and 0-15% radiolarians, with average values of
approximately 20% quartz, 15% diatoms, and 7% radi-
olarians. Feldspar and volcanic glass abundances are each
generally less than 5%; mica and heavy minerals, if
present, have abundances of 2% or less. Clays form the
remainder of the sediment, averaging approximately 45%.
Twenty-seven ash layers and pockets occur in this sub-
unit, with thicknesses ranging from 2 to 19 cm. Eighty-
three of the thin, stiff, dark grayish-green layers occur
within this interval.

Subunit IB

This subunit is a clayey siliceous ooze that occurs in
Sections 579A-5-5 through 579A-10-2 (60.0-102.5 m sub-
bottom). It contains 5-15% quartz, 4-30% diatoms, and
13-35% radiolarians, with average values of approxi-
mately 10% quartz, 20% diatoms, and 22% radiolari-
ans. Disseminated volcanic glass abundances are generally
5% or less, and feldspar forms 2% or less of the sedi-
ments. Heavy minerals, when present, occur only in trace
amounts. The remainder of the sediment, averaging ap-
proximately 40%, is composed of clays. Twenty-four ash
layers and pockets and 126 of the thin, stiff, dark gray-
ish green layers occur within this interval. The ash layers
range in thickness from 1.5 to 13.0 cm.

Subunit IC

This subunit is a clayey diatom ooze that occurs in
Sections 579A-10-3 through 579A-15,CC (102.5-149.5 m
sub-bottom). It contains 3-25% quartz, 25-60% dia-
toms, and 2-30% radiolarians, with average values of
approximately 10% quartz, 40% diatoms, and 8% radi-
olarians. Volcanic glass and feldspar abundances are gen-
erally 2-5%; heavy minerals, when present, occur only
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Figure 1. Site summary diagram showing Site 579 core numbers, core recovery, lithologic units, graphic
lithology, ash layer locations, water content (%), magnetostratigraphy, and ages. Symbols used in
graphic lithology column are defined in Introduction and Explanatory Notes (this volume).

Table 2. Site 579 lithostratigraphic units.

Composition ("to)

Lithologic unit

I: Siliceous clay
Subunit IA: Siliceous clay

Subunit IB: Clayey siliceous ooze

Subunit IC: Clayey diatom ooze

Cored interval

Hole 579

1-1, 0 cm to
2,CC

Hole 579A

1-1, 0 cm to
5-4, 150 cm
5-5, 0 cm to
10-2, 150 cm
10-3, 0 cm to
15.CC

Sub-bottom
depth
(m)

0.0-60.0

60.0-102.5

102.5-149.5

Quartz Diatom Radiolarians

15-30

5-15

3-25

2-25

4-30

25-60

0-15

13-35

2-30

frontal passage. On 1 June, shortly after midnight (0006
hr. local time, 1306Z), the beacon was dropped over the
drill site, gear was retrieved, and the ship positioned
in trace amounts. The remainder of the sediments, aver-
aging approximately 38%, is composed of clays. Ten ash
layers and pockets and 116 of the thin, stiff, dark gray-

ish green occur within this interval. The ash layers range
in thickness from 3 to 11 cm.

SEISMIC CORRELATIONS

High resolution seismic reflection profiles (3.5 and 12
kHz) and 100-Hz reflection profiles were recorded at Site
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579. Only a hull-mounted 3.5-kHz sound source was
utilized. The 3.5-kHz echograms over Site 579 reveal a
fairly uniform seismic section of parallel sub-bottom re-
flectors (Fig. 2). This seismic section can be divided into
a four-part sequence based primarily on gaps in the re-
flector sequence (Table 3).

The uppermost seismic unit (seismic Unit I) consists
of strong reflectors and extends to 0.0268 s below the
seafloor (20.3 m at 1513 m/s; 19.0 m at 1420 m/s). A
thin transparent layer below the deepest reflector in seis-
mic Unit 1 differentiates it from the top of seismic Unit
2. Seismic Unit 2 consists of three strong reflectors and
extends to 0.0459 s below the seafloor (34.7 m at 1513
m/s; 32.6 m at 1420 m/s). A thin transparent layer at
the base of seismic Unit 2 distinguishes it from the top
of seismic Unit 3. Seismic Unit 3 consists of five inter-
mediate-strong reflectors and extends to 0.0654 s below
the seafloor (49.4 m at 1513 m/s; 46.4 m at 1420 m/s).
Seismic Unit 4 consists of generally weak and discontin-
uous reflectors; only the top reflector is of intermediate
strength. It extends to 0.0945 s below the seafloor (71.4 m
at 1513 m/s; 67.1 m at 1420 m/s).

Identifying the source of these reflectors proved to be
especially difficult at this site for two major reasons: (1)
The moderate to heavy seas during the coring operation
resulted in cores with a relatively high percentage of dis-
crete "flow-in" zones. The uncertainty in the possible
depths of most ashes because of this "flow-in" is quite
large (up to 3 m). (2) A large number of equally strong

and closely spaced reflectors occurs in the upper 70 m
of the sediment section. The range of possible velocities
results in a range of computed depths for most reflec-
tors that overlaps with the depths of the adjacent reflec-
tors. The combination of unknown depths for both seis-
mic reflectors and lithologic units results in particularly
difficult correlations. The seismically transparent layers,
the variable strength of reflection signals, and the pre-
cise depths of some lithologic units do, however, allow
some relatively reliable correlations (i. e., Reflectors lb,
le, If, 3a, 3d, 3d', 4b, 4d, and 4e; Table 3). As at Site
578, the seismically transparent layers correlate with lith-
ologic sections that lack ash layers. No such correlation
is observed with the thin, pyritic, dark green layers which
have anomalously high velocities like those of the ash
layers. The source of the reflectors appears to be ash
layers (Table 3).

Based on the proposed correlations, the top of seis-
mic Unit 2 is probably the ash layer observed in Sample
579A-1-6, 66-75 cm (ash #3). The top of seismic Unit 3
is the ash layer located in Sample 579A-2-6, 106-129 cm
(ash #8). The top of seismic Unit 4 may be located in
Sample 579A-4-3, 55-60 cm (ash #15). Seismic Unit 4
may extend to ash #22 in Sample 579A-6-5, 59.5-67 cm.
The top of lithologic Subunit IB may be associated with
seismic Reflector 4c'.

The 100-Hz seismic reflection profiles reveal a four-
part seismic section at Site 579 (Fig. 3). The uppermost
seismic unit (Unit 1) extends to about 0.12 s below the
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Figure 2. 3.5-kHz echogram near Site 579 showing the four-part seismic sequence described in the text. Lithostratigraphic
correlations made assuming a velocity of 1480 m/s.
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Table 3. 3.5-kHz seismic correlations, Site 579.

Reflector

la
lb

lc
Id
le
If
lg
2a

2b
2c
2d
2e

3a
3b
3c
3d
3d'
4a
4a'
4b

4c

[4c'
4d

4e

Relative
strength8

I
I-S

w-s
vs
s

s-vs
IT-W

VS

s
s

IT-W
IT-W

S
VS

s
s
IT
I

IT
W-I

IT-W

IT
IT

IT

Depth below
seafloor

(s)

0.00310
0.00569

0.00886
0.0124
0.0169
0.020
0.0241
0.0268-

0.0279
0.0319
0.0360
0.0386
0.0400-

0.0412
0.0459
0.0503
0.0552
0.0594
0.0619
0.0654
0.0682
0.0711

0.0742-
0.0752

0.0784
0.0880

0.0945

Depth below seafloor (m)

1513 m/s

2.34
4.31

6.7
9.35

12.78
15.12
18.24
20.26-

21.04
24.08
27.20
29.15
30.24-

31.18
34.71
38.03
41.77
44.89
46.76
49.41
51.60
53.78

56.12-
56.82

59.31
66.56

71.44

1420 m/s

3.95

6.29
8.78

12.00
14.2
17.13
19.03-

19.76
22.61
25.54
27.38
28.4-

29.28
32.60
35.72
39.23
42.16
43.92
46.40
48.46
50.51

52.70-
53.36

55.70]
62.51

67.09

Depth in core (m)

Observed

3.35
3.6

11.7
14.7
16.1
22.8

25.7-26.4
29.15
31.6
31.9

32.4
39.75
40.75
43.9
45.1
46.3

Corrected for
possible "flow-in"

19.8

24.7-25.4
27.1
28.6
28.9

29.4
37.25
38.25
No flow-in
No flow-in
No flow-in

Missing section
52.4

58.25
58.85

No flow-in
above ash

53.29
53.85

Missing section from flow-in
62.25-

62.6-
62.75

68.1

No flow-in
above ash

Source

Ash 01
Ash 02

Ash 0-5
Ash 1
Ash 2?
Ash 3?

Ash 4?
Ash 5?
Ash 6??
Ash 7??

Ash 8
Ash 9?
Ash 10, 11?
Ash 12
Ash 14
Ash 15?

Missing section
Ash 16

Ash 17, 18??

Ash 19
Ash 20
Ash 21
Ash 22

IT = intermittent, weak; W = weak, but generally continuous; I = intermediate; S = strong; VS = very strong.

Figure 3. 100-Hz reflection profile over Site 579 showing the four-part seismic sequence described in the text.
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seafloor (90 m, 1500 m/s) and consists of two subunits.
The upper seismic subunit (Subunit la) is composed of
strong, parallel, and continuous reflectors and extends
to about 0.1 s below the seafloor (75 m at 1500 m/s).
Seismic Subunit lb occurs between 0.1 and 0.12 s (75
and 90 m at 1500 m/s) and consists of weak, discontinu-
ous reflectors and transparent zones. The base of seis-
mic Unit 1 is fairly close to the base of lithostratigraphic
Subunit IB, at 102.5 m below the seafloor.

Seismic Unit 2 consists of strong, continuous, paral-
lel reflectors to about 0.18 s below the seafloor (135 m
at 1500 m/s) and a slightly transparent zone with weak,
discontinuous echos to about 0.21 s below the seafloor
(157.5 m at 1500 m/s). Seismic Unit 3 consists of strong,
incoherent echoes that extend to 0.27 s below the sea-
floor. Seismic Unit 3 probably represents Cretaceous chert
and associated sedimentary rocks. Seismic Unit 4 con-

sists of a very strong, prolonged echo and probably is
basalt basement.

BIOSTRATIGRAPHY

At Site 579 we cored 149.5 m of late Quaternary
through early Pliocene sediment. No calcareous micro-
fossils were found in any of the core catcher samples from
the two holes taken at this site. Abundant, well pre-
served diatoms were found in all Pleistocene samples ex-
cept for Sample 579A-4,CC where they were only mod-
erately well preserved. Specimens in the early Pliocene
were only moderately to poorly preserved. The ship-
board diatom and radiolarian analyses did not detect
any major hiatuses in the interval cored. A preliminary
shipboard analysis of the moderately to well preserved
silicoflagellates in samples from Hole 579A was also
made (see Bukry and Monechi, this volume).
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Figure 4. Site 579 biostratigraphic and magnetostratigraphic summary.
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The diatom and radiolarian biostratigraphy is shown
in summary form in Figure 4. According to this stra-
tigraphy, the boundary between early and late Pleisto-
cene falls within Core 579A-3. The Pliocene/Pleistocene
boundary occurs in Core 579A-6.

Nannofossils
No calcareous nannofossils were found in any of the

cores recovered at Site 579.

Planktonic Foraminifers
Seventeen core-catcher samples from two holes (579

and 579A) were examined. Hole 579 consisted of only
two cores, and both core-catcher samples were barren of
foraminifers. All 15 samples from Hole 579A were also
barren of any foraminifers.

Radiolarians
Late Quaternary through early Pliocene radiolarians

occur in sediment samples from Site 579 (Holes 579 and
579A). The preliminary radiolarian biostratigraphy for
each of these holes is shown in Figure 4.

The entire sediment sequence from Hole 579 is late
Quaternary in age containing an abundant, well pre-
served radiolarian fauna characteristic of the Botryostro-
bus aquilonaris Zone (Hays, 1970). The absence of Lych-
nocanoma grande in the first section (Sample 579-1-1,
2-3 cm) indicates that the sediments at the top of Hole
579 are less than 50,000 yr. old. In the core-catcher sam-
ple from Core 2, the presence of Stylatractus universus
places this faunal assemblage within the S. universus
Zone (Hays, 1970).

Radiolarians were present in all core catcher samples
from Hole 579A, ranging in age from late Quaternary
(Sample 579A-1,CC) through early Pliocene (Sample
579A-15,CC). Samples 579A-1,CC and 579A-2,CC con-
tained an abundant, well preserved radiolarian fauna cha-
racteristic of the late Quaternary S. universus Zone (Hays,
1970). The top of Sample 579A-1-1, 5-7 cm did not con-
tain S. universus and was assigned to the B. aquilonaris
Zone. Comparing these results with those from Hole 579,
it would appear that the base of the B. aquilonaris Zone
(Hays, 1970) occurs somewhere in the middle of Core
579A-1. Radiolarians in Samples 579A-3.CC through
579A-6,CC were abundant and well preserved, except for
Sample 579A-4,CC where preservation was only moder-
ate. The presence of Eucyrtidium matuyamai in the core-
catcher samples from Cores 3 through 5 indicates that
the sediment sequence is early Pleistocene in age (E.
matuyamai Zone [Hays, 1970; Foreman, 1973]) with the
Pliocene/Pleistocene boundary occurring in the upper
portion of Core 6. The abundant, well-preserved radio-
larian fauna in Samples 579A-6,CC through 579A-8,CC
did not contain E. matuyamai or Stichocorys peregrina,
indicating that this sediment sequence is late Pliocene in
age (Lamprocyrtis heteroporos Zone [Hays, 1970; Fore-
man, 19751). The Sphaeropyle langii Zone (Foreman,
1975), based on the presence of Stichocorys peregrina
and Sphaeropyle langii, extends from Cores 9 through
12. The boundary between late and early Pliocene is lo-
cated within Core 11. The absence of S. langii, Didymo-
cyrtis penultima, and Diartus hughesi in the fauna from

Samples 579A-13,CC through 579A-15,CC places this
sediment sequence in the early Pliocene Stichocorys pe-
regrina Zone (Riedel and Sanfilippo, 1970; Foreman,
1975).

Diatoms
Early Pliocene to Pleistocene diatoms occur in Holes

579 and 579A. Six diatom zones were observed in Holes
579 and 579A. The assemblages alternate between a do-
minance of warm water species and cold water species.
Diatoms are abundant to common and well preserved.

Core 579-1 belongs to the latest Quaternary Denticu-
lopsis seminae Zone (Koizumi, 1973). Cores 579-2 and
579A-1 are assigned to the late Quaternary Rhizosolenia
curvirostris Zone. The base of this zone is tentatively
defined by the last occurrence of Nitzschia reinholdii.
Diatom assemblages in Cores 579A-2 through 579A-5
are placed in the N. reinholdii Zone. The last occurrence
of the silicoflagellate Mesocena quadrangula in Core 2
indicates this sample is placed around the Jaramillo Event
of the Matuyama Epoch. Cores 6 and 7 are correlated
with the late Pliocene R. praebergonii Zone. The Plio-
cene/Pleistocene boundary, therefore, is placed some-
where within Core 6. The middle to early Pliocene N.
jouseae Zone occurs in Cores 8 through 15. Core 8 is
placed in the upper part of the Gauss Epoch by the co-
occurrence of R. praebergonii and Cussia tatsunokuchi-
ensis. Core 12 is placed in the middle part of the Gilbert
Epoch by the presence of Cosmiodiscus insignis. These
two diatom events argue for correlation with the lower
part of the N. jouseae Zone (early Pliocene) in Cores 12
through 13.

PALEOMAGNETICS
Paleomagnetic determinations were made on a total

of 298 samples from the sediment cores recovered at the
two holes drilled at Site 579. The results are briefly sum-
marized here and documented in detail in a separate re-
port (see Bleil, this volume).

The intensity of the natural remanent magnetization
(NRM) is highly variable throughout the entire section
recovered (varying from about 2 × 10~7 to about 5 ×
10 ~5 emu/cm3). There is no consistent downhole trend
in the NRM intensities. However, higher values are gen-
erally observed for normally polarized samples, indicat-
ing the presence of at least some overprinting by viscous
components. With but a few exceptions, the magnetic
stability was high; median destructive field (MDF) mea-
surements typically yielded values of 300 ± 50 Oe.
Lower MDF values and related larger directional changes
of the magnetization directions upon AF demagnetiza-
tion were more frequent in core sections showing clear
evidence of drilling disturbance.

The polarity pattern derived from the stable magneti-
zation directions is shown in Figure 4. In some cases,
the quality of the reversal chronology is limited by in-
complete recovery or badly disturbed zones. The two cores
recovered from Hole 579 acquired their remanent mag-
netization during the present normal geomagnetic Brun-
hes Epoch. Therefore the sediments at the base of this
hole (17.9 m) are younger than 0.73 m.y. An almost
complete reversal sequence for the last 4.5 m.y. was ob-
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tained in Hole 579A. The Brunhes/Matuyama bound-
ary was recognized at a sub-bottom depth of 30.65 m
(Sample 579A-2-5, 115 cm), the Jaramillo Event between
38.65 and 39.85 m (Samples 579A-3-4, 115 cm to 579A-
3-5, 85 cm), indicating an average sedimentation rate of
about 40.7 m/m.y. for the last 1 m.y. The Olduvai and
one of the Reunion events can be identified in the older
part of the Matuyama Epoch. The Matuyama/Gauss
boundary was identified at 87.95 m sub-bottom (Sample
579A-8-5, 145 cm). Both the Kaena and Mammoth events
are present, indicating that the geomagnetic record is al-
so continuous and complete during the normal geomag-
netic Gauss Epoch. The deepest clearly identifiable mag-
netic boundary at this site is the Gauss/Gilbert transi-
tion at about 115.01 m sub-bottom (Sample 579A-11-5,
1 cm). Between this depth and the base of the hole the
paleomagnetic measurements revealed only one addi-
tional zone of positive polarity (136.38 to 141.95 m sub-
bottom; Samples 579A-13-5, 88 cm to 579A-14-3, 145
cm). Assuming that no drastic increase in accumulation
rate occurred at this level, the interval has been identi-
fied as the Nunivak Event. The youngest normal event
in the Gilbert Epoch, the Cochiti, apparently lies in the
2.5-m gap between the base of Core 13 and the top of
Core 14.

On the basis of the most recent polarity time scale of
Berggren et al. (in press), the extrapolated absolute age
of the base of Hole 579A is no more than 4.40 m.y. The
average accumulation rate over the period of time repre-
sented by the entire sedimentary sequence at Site 579
thus was about 30.8 m/m.y. Compared to the other sites
drilled on Leg 86, sedimentation rates at Site 579 were
more variable, apparently due to real fluctuations in the
supply of sediment.

SEDIMENT ACCUMULATION RATES
Paleomagnetic reversal boundaries were used to cal-

culate the sedimentation rate at Site 579. According to
the age-depth plot (Fig. 5) for this site, the sedimenta-
tion rate for the late Quaternary averages about 40 m/
m.y. This rate decreases to approximately 20 m/m.y. near
the Pliocene/Pleistocene boundary, but the rate increases
again to 40 m/m.y. during the late early and late Plio-
cene. Changes in sedimentation rate do not appear to be
related to lithologic type.

PHYSICAL PROPERTIES
Physical properties measurements at Site 579 were per-

formed using mainly standard Deep Sea Drilling Project
(DSDP) methods (Boyce, 1976a, b; see Introduction and
Explanatory Notes, this volume). Table 4 summarizes
the properties measured at Holes 579 and 579A. Mea-
surements were taken at approximately 4.5-m intervals
throughout the core. Figures 6, 7, and 8 show profiles of
compressional and shear wave velocity, shear strength,
and saturated bulk density and water content, respec-
tively. A full discussion of the physical properties of the
recovered sediments is given by Schultheiss (this volume),
but some of the more interesting features are highlighted
here:

1. The compressional wave velocity profile is domi-
nated by many (61) high velocity ash layers and numer-

ous (~ 325) thin (<0.5 cm), stiff to indurated dark green-
ish gray layers. Velocities measured in a few ash layers
are typically about 1600 m/s. The thin indurated green
layers also have higher velocities but they tend to be var-
iable, one was as high as 1770 m/s. Velocities in the sili-
ceous clay and ooze are remarkably uniform throughout
the site at 1480 m/s (Fig. 6).

2. Shear wave velocity measurements show no distinct
trends down to 73 m sub-bottom depth (Fig. 6). The trans-
ducer broke at this point, preventing further measure-
ments.

3. Shear strength measurements (Fig. 7), although ex-
hibiting a large amount of scatter, show increasing strength
down the hole. A major discontinuity exists in Section
579A-9-5, with very high shear strengths relative to shal-
lower sections. Values decrease again in Core 579A-10,
however. This maximum cannot be explained by any vis-
ible lithological changes.

4. A good example of "flow-in" is found in the bot-
tom of Core 579A-6-5 (Fig. 7). Measurements with both
the hand-held and motorized vane showed that the re-
molded flow-in section had decreased in strength by a
factor of about four from 380 g/cm2 in the "undisturbed"
region to 100 g/cm2 in the section containing "flow-in."

5. The water-content profile (Fig. 8) can be split into
three units. Unit I (from 0 to 41 m sub-bottom depth)
has a decreasing water content from 220 to 111%, which
is probably caused by normal consolidation processes.
Unit II (from 41 to 134 m sub-bottom depth) has slowly
increasing water content from around 170 to 228%, with
a rapid change occurring at the boundary between Units
I and II. Unit III, below 134 m sub-bottom depth, shows
a decreasing water content down to 158% at 149 m sub-
bottom.

These units do not correlate with the lithological units
based on visual descriptions. It is probable that changes
in clay mineralogy are responsible for the strength varia-
tions observed.

INORGANIC GEOCHEMISTRY
Five squeezed core samples, one from Hole 579 and

four from Hole 579A, were analyzed for the standard suite
of components: pH, alkalinity, salinity, calcium, mag-
nesium, and chlorinity (Table 5). No in situ samples were
taken.

Calcium increases linearly with depth (Fig. 9), sug-
gesting diffusion between a source below the drilled sec-
tion (presumably carbonate associated with the strong
chert reflector) and the sink formed by the overlying
ocean waters. Magnesium decreases through the cored
interval, probably due to the formation of smectite by
alteration of the abundant volcanic ash in the section.
The slight initial increase in alkalinity may reflect sul-
fate reduction (to oxidize organic matter), but the trend
reverses below 60 m, again probably because of ash
alteration.

HEAT FLOW
Bad weather prevented the collection of a full profile

of downhole temperature measurements by the new Woods
Hole Oceanographic Institution (WHOI) heat flow in-
strument at this site. Heat flow measurements were not
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140

Figure 5. Site 579 sediment accumulation rates derived from the paleomagnetic reversal record.

Table 4. Physical properties measurements
made at Site 579.

Physical property

Shear strength:
Hand-operated vane
Motorized vane

Wave velocity:
Shear wave
Compressional wave

Water content/bulk density
Shipboard analysis
Shore-based analysis

Bulk density by 2-min. GRAPE

Holes
579 and 579A

X

X

X

X

X

X

X

possible until Core 579A-9, when weather and sea-sur-
face conditions permitted operation of the core-nose
temperature probe. Subsequent measurements were sat-
isfactory. All seven runs, made at every core from Cores
579A-9 through 579A-15, were successful. Two recorders,
WHOI-01 and WHOI-4A, connected to battery packs
TILT-2 and NTLT-2, respectively, were used alternately
throughout the operation. The thermal gradient seems
to be constant for the measured interval.

The constant thermal gradient combined with the ther-
mal conductivity data, which were taken at 155 locations
in Holes 579 and 579A, yielded a reliable heat flow value
(see Horai and Von Herzen, this volume).
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Figure 6. Plot of compressional and shear wave velocities versus sub-
bottom depth at Site 579.

SUMMARY AND CONCLUSIONS

Some of the results of Site 579 are summarized in Fig-
ure 1. Only one major lithologic unit is recognized in this
site. However, it is divided into three subunits as follows.

1. Subunit IA (0.0-60.0 m) is a siliceous clay, gray
and gray green in color containing 15-30% quartz, 2-
25% diatoms, and 0-15% radiolarians. Feldspar and dis-
seminated volcanic ash are also present but usually in
abundances of less than 5%. Approximately 45% clay
forms the remainder of the sediment. Twenty-seven ash
layers occur in this subunit, with thicknesses ranging from
2 to 19 cm. Also present are 83 thin, well indurated dark
grayish green layers. These "green layers" are lithologi-
cally unlike the adjacent softer gray siliceous clay. Their
origin is uncertain.

2. Subunit IB (60.0-102.5 m) is a clayey biosiliceous
ooze. It contains 5-15% quartz, 4-30% diatoms, and
13-35% radiolarians. Disseminated volcanic glass forms
less than 5%, and feldspar 2% or less, of the total sedi-
ment. The remainder (40%) is composed of clays. The
subunit is differentiated from Subunits IA and IC by an
increase in the percentage of radiolarians. Twenty-four
ash layers and 126 indurated dark grayish green layers
occur in this subunit.

3. Subunit IC (102.5-149.5 m) is a clayey diatom ooze,
differentiated from the overlying subunit by a decrease
in the radiolarian content. It contains 3-25% quartz, 25-
60% diatoms, and 2-30% radiolarians. Disseminated vol-
canic ash and feldspar make up approximately 2-5% of
the sediment. The remainder, about 38%, is composed
of clays. This subunit contains 116 dark grayish green

indurated layers, and fewer ash layers (10) than the over-
lying subunits.

Figure 4 summarizes the paleomagnetics and biostra-
tigraphy for this site. Although there were some prob-
lems in obtaining a coherent magnetic reversal record
(intensities were only slightly above the noise level of the
machine), an adequate record was obtained for at least
the Quaternary and middle to late Pliocene. The inter-
pretation of the paleomagnetics was supported by the
radiolarian and diatom biostratigraphy. Biostratigraphic
evidence suggests that early Pliocene sediments were pen-
etrated at this site: Hole 579A terminated in the lower
part of the Nitzschia jouseae diatom zone and the Sti-
chocorys peregrina radiolarian zone.

The presence of numerous ash layers at Site 579
prompted us to plot numbers of ash layers/m.y. as has
been done for other DSDP sites in the circum-Pacific.
Figure 10 presents these data and shows that there is a
general increase in ash layer density to the present day.
This generally agrees with the results of Furuta and Arai
(1980), who attribute this increase to plate motion rath-
er than to episodic volcanicity.

The great volume of ash, contributed mainly from
the Japanese Islands, together with the high productivi-
ty in this region, have contributed to a high sedimenta-
tion rate, particularly for the late Pliocene and Pleisto-
cene. Figure 5 summarizes the relevant data from paleo-
magnetic determinations in an age-depth diagram. Rates
as high as 40-45 m/m.y. were achieved in the Quater-
nary. Rates were lower, however, around the Pliocene/
Pleistocene boundary, but were high again in the late Plio-
cene.

In spite of the numerous ash layers and semi-indurat-
ed green layers recovered at this site, it was difficult to
pinpoint the source of the seismic reflections. This was
partially due to the sea state when the site was occupied,
resulting in frequent distorted bedding and flow-in. A
second consideration, however, was the large number of
distinct, but closely spaced reflectors in the upper 70 m
of the hole. In spite of this, we feel that we can identify
some ash layers as discrete reflectors. Interestingly, it ap-
pears that only the ash horizons serve as seismic reflec-
tors; there is no evidence that the indurated green layers
show up on the seismic records, in spite of the fact that
spikes in the compressional wave velocity profile are pro-
duced by both the ash and the green layers. Typical εsh
velocities are on the order of 1.6 km/s whereas the ve-
locities in the green layers, although variable, range as
high as 1.77 km/s. Other changes in sediment physical
properties are likely due to changes in clay mineralogy.

The sea-state prevented us from making heat flow mea-
surements in the upper part of Hole 579A. Observations
began at 100 m and continued to 160 m, with the tem-
perature data clearly showing a linear increase with depth.

The objectives at this site—to recover a detailed pale-
oceanographic record of the subtropical-subarctic tran-
sition zone for the late Cenozoic, to establish a high res-
olution, multitaxa stratigraphy for the late Cenozoic
northwest Pacific, to determine the time of onset of sig-
nificant biosiliceous accumulation, and to determine the
late Cenozoic history of eolian input for comparison
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Figure 7. Plot of shear strength versus sub-bottom depth at Site 579.

with the history of north-south migration of the subarc-
tic front—were largely achieved. Further, we obtained an
excellent record of late Cenozoic ash falls on the northwest
Pacific to complement the record from Site 578.

Because of time limitations coupled with increasingly
poor penetration, we were unable to reach the transition
from biosiliceous sediments into the underlying red clay
as we had at Site 578.
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Table 5. Inorganic geochemical measurements made at Site 579.

Sample

IAPSO
SSW

579-2-5, 140-150 cm
579A-5-5, 140-150 cm
579A-8-5, 140-150 cm
579A-11-4, 140-150 cm
579A-14-4, 140-150 cm

PH

8.62
8.74
8.37
8.28
8.42
8.54
8.27

Alkalinity
(mEq/1)

2.45
2.36
5.13
5.87
5.73
5.40
4.85

Salinity
(‰)

35.2
34.9
35.2
36.3
35.2
34.9
34.9

Calcium
(mAQ

10.55
10.37
10.77
11.51
11.92
12.51
12.85

Magnesium
(mM)

53.99
53.03
50.71
48.71
47.52
47.17
45.63

Chlorinity
(‰)

19.38
19.07
19.34
19.54
19.41
19.51
19.44
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SITE 579 HOLE CORED I N T E R V A L 5746.6-5755.0 mbsl; 0.0-8,4 mbsf SITE 579 HOLE CORED I N T E R V A L 5755.0-5764.5 mbsl; 8 . 4 - 1 7 . 9 mbsf

LITHOLOGIC DESCRIPTION A LITHOLOGIC DESCRIPTION

2.5Y 4/2

— 5Y 3/4

5Y4/1

SILTY SILICEOUS CLAY (SILICEOUS MUD) WITH

VOLCANIC ASH LAYERS

•Dominant colors: dark gray (5Y 4/1) and dark gray
(10YR 4/1). Section 1, 0-87 cm contains layers of dark
yellowish brown (10YR 3/4), dark grayish brown
(2.5Y 4/2), and olive (5Y 3/4). Core Catcher is gray
(10YR 5/1). Minor colors: thin layers of green (5GY
4/1) and olive gray (5Y 3/2). Ash layers in Section 3
are gray I10YR 4/1-5/1) to green (5GY 4/1-4/2);
ash layers in Section 6 is gray (10YR 5/1) grading to
black (N2) grading to dark olive gray (5Y 3/2).

with thin (0.5-2.0 cm), stiff, green to olive gray clay
layers present in Sections 1, 2, 5, and the Core Cat
cher. Ash layers occur at 3, 40-55 cm; 3, 85-97 cm;
and. 6. 55-71 cm. Section 4 has olive gray to dark gray
mottles. The Core Catcher contains a pumice pebble

Ash: 10YR4/1-5GY4/1

Ash: 5GY 5/1

5Y4/1

5Y 5/1

—10Y3/1

Ash: 10YR 6/1

SILTY SILICEOUS CLAY (SILICEOUS MUD) WITH

VOLCANIC ASH LAYERS

• Dominant colors: dark gray (5Y 4/1) and gray (5Y 5/1)
in Sections 1 through 3. Olive gray (5Y 4/2) in Sections
4 through Core Catcher. Minor colors: Sections 1
through 3 and Section 5 contain thin green (5GY 4/1),
dark olive gray (5Y 3/2-5Y 4/2) to olive gray, and very
dark gray (5Y 3/1) stiff laminations. Section 2 contains
a dark reddish gray (10Y 3/1) layer from 73-80 cm.
Ash layers are green (5GY 5/11, gray (10YR 6/11. and
light olive gray (5Y 6/2).

• Sections 1 and 2 are

drilling; the rest of th

•This core

ly to very deformed by

only slightly deformed,

f silty siliceous clay (siliceous mud).

Sections 1 through 3 and Section 5 contain thiπ(0.5-0.4

tions 4 and 5 have abundant faint black specks and mot-

tles. Ash layers occur at I, 75-81 cm; 3, 19-26 cm; and

Core Catcher, 2-5 cm. There are two pebbles in 2,

46-49 cm.

Ash: 10YR 5/1-5GY4/2

5Y 4 1

10YR4/1

Ash: 1OYR5/1-N2-5Y3/2

20 20 20 20

Void
' A s h : 5Y6/2
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Mica

Clay



SITE 579 HOLE A CORED INTERVAL 5760.6-5770.1 mbsl; 14.0-23.5 mbsf SITE 579 HOLE A

i

I

LITHOLOGIC DESCRIPTION

5Y 5, 1
Void
Ash: 10YR 6/1

Ash: 5Y 6/1

5Y4/2

5Y4/1

5Y 4/2

5Y 5/1

BY 5/1

SILTY CLAY WITH VOLCANIC ASH LAYERS
•Dominant colors: dark gray (5Y 4/1), gray (5Y 5/1),
and olive gray (5Y 4/2). Minor colors: thin layers of
dark greenish gray (5G 4/1) clay. Ash layers are gray
(10YR 6/1) and gray I5Y 6/1).

•Sections 1 through 3 and 5, 138 cm through 6 are
slightly deformed by drilling. Sections 4 through 5, 138
cm and 7 through the Core Catcher are very deformed,

clay. Sections 2 and 6 have abundant faint black specks

cm), indurated greenish-gray clay layers. Distinct ash
layers occur at 1. 69-75 cm and 2, 66-75 cm. There is
a dispersed ash layer at 6, 128-139 cm and a large

CORED INTERVAL 5770.1-5779.6 mbsl; 23.5-33.0 mbsf

LITHOLOGIC DESCRIPTION

5Y3/2

5Y4/2

Ash pocket: 5Y 5/1

_5Y 3/2

SILTY SILICEOUS CLAY (SILICEOUS MUD) WITH
VOLCANIC ASH LAYERS

• Dominant colors: dark olive (5Y 3/2) gray and olive
gray (5Y 4/2). Minor colors: thin layers of dark greenish
gray (5G 4/1) clay in Sections 2.3,5, and 6. Ash pockets
are gray (5Y 5/1-5Y 6/11. Ash layer at 6. 16-19 cm is
light gray (10YR 7/1) grading to gray (5Y 6/11 below
18 cm; ash layer at 6, 106-129 cm is olive gray (5Y 4/2)
grading to olive gray (5Y 5/2) grading to dark gray
and olive gray (5Y 4/2).

'Section 1 is soupy. Section 2, 0-122 cm is very de-
formed by drilling. The rest of the core is slightly to

me,

silty siliceous clay (siliceous mud). Dark olive gray
(5Y 3/2) sections have thin (0.5-1.0 cm), indurated
dark greenish gray clay layers. Ash pockets occur at
2, 60-87 cm; 2, 106-120 cm; 4, 72-91 cm; and,
6, 47-50 cm. Ash layers occur at 6, 16-19 cm and 6,
106-129 cm. There is a pumice cobble at 6, 40-42 cm.

SMEAR SLIDE SUMMARY (%):

5Y4/2

5Y4/2



SITE 579 HOLE A CORED INTERVAL 5779.6-5789.1 mbsl; 33.0-42.5 mbsf SITE 579 HOLE A CORED INTERVAL 5789.1-5798.6 mbsl; 42.5-52.0 mbsf

- •J~_'~._'~_'~

I • r -

5Y4/2

5Y 2/1

LITHOLOGIC DESCRIPTION

SILTY DIATOMACEOUSCLAYIDIATOMACEOUSMUDI
WITH VOLCANIC ASH LAYERS

•Dominant colors: dark gray (5Y 4/1), gray (5Y 5/1),
and olive gray (5Y 4/2). Minor colors: 5Y 2/1 moder-
ately deformed black mottle at 2, 90-110 cm. Thin
dark greenish gray (5G 4/1) laminations. Ash layers are:
5, 26-35 cm and 6, 27-31 cm are gray (5Y 6/1) grading
to very dark gray (5Y 3/1); 5, 70-78 cm is gray (5Y
6/1) grading to interbedded light greenish gray (6GY 7/1)
and dark greenish gray (5G 4/1). Ashy zones in Section
6 are dark gray (5Y 4/1) to gray (5Y 5/1).

2, 60-150 cm is moderately deformed and may be
flow in. Section 4, 32-144 cm is very deformed,
resulting from flow-in. The rest of the core is slightly
defo

(0.5-1.0 t

of ho
-nud) \

greenish gray laminations, ash layei
and ashy zones. Ash layers occur at 5, 26—35 cm;
70-78 cm; and 6, 27-31 cm. Ash-rich zones occur
6, 37-41 cm and 6. 108-113 cm (see smear slii
summary below).

5Y 4/1

5Y5/1-5Y4/2

Ash: 5Y3/1 -6Y6/1

5Y 4/2
Ash: 5Y 6/1-5GY 7/1-5G 4/1

5Y 4/1

Ash: 5Y6/1-5Y3/1

5Y4/1

5Y4/2

I i

LITHOLOGIC DESCRIPTION

__Ash: 5Y

5Y4/2

-Ash: 5Y

5Y 4/2

Ash: 5YS

5Y 4/1

5Y 4/2-5

S1 LTY Dl ATOMACEOUS CLAY (Dl ATOMACEOUS MUD)
WITH VOLCANIC ASH LAYERS

• Dominant colors: olive gray (5Y 4/21 grading to dark
gray I5Y 4/1) at the base of Section 3. Flow-in material
in Section 4 and the Core Catcher is olive gray (5Y 4/2),
dark gray (5Y 4/1), and very dark gray (5Y 3/1). Minor
colors: dark greenish gray (5G 4/1), and dark gray (5Y
4/1} laminations and mottles. Ash layers and pockets are
gray to light gray (5Y 6/1), light gray (5Y 7/1), and very
dark gray.

* Section 4, 6-64 cm and the Core Catcher are very de-

slightly to moderately deformed.

dark greenish gray and dark gray laminations, zones,
and mottles. Ash layers occur at 1, 127-130 cm; 2,
18-20 cm; 2, 88-90 cm; and 3, 55-60 cm. These ash

Small pockets of ash occur at 2, 20-63 cm; 3, 63-68
cm; and 3, 106-107 cm.

SMEAR SLIDE SUMMARY (%):
1,70 3,120

Quartz
Feldspar

Clay
Volcanic gla
Diatoms
Radiolarians
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LITHOLOGIC DESCRIPTION

5Y4/1-5Y4/2 SILTY SILICEOUS CLAY (SILICEOUS MUD) TO
CLAYEY SILICEOUS OOZE WITH VOLCANIC ASH

Ash: 5Y 4/1-5Y 6 / 1 - LAYERS
5G4/1 Dominant colors: very dark gray (5Y 3/1), dark gray

(5Y 4/1), gray (5Y 5/11, dark olive gray (5Y 3/2),
olive gray (5Y 4/2-5/2). Minor colors: several layers of

5Y 4/2 b | a c k (5 Y 2/1). Dark greenish gray (5G 4/1) laminations.
Ash layer at 1, 40-50 cm is dark gray (5Y 4/1) grading

BY 4/1-BY 4/2 to dark greenish gray (5G 4/1). Ash layer at 5, 7 13cm
is gray (5Y 5/1). Other ash is dark olive gray (5Y 3/2) or
gray (5Y 6/1).

5Y5/1-5Y4/2 . .

5 Y 4 / 2 2, 30-105 cm; 3, 30 cm to 4, 100 cm; 6, 98-132 cm;

features resulting from flow-in. The rest of the core is
slightly to moderately deformed by drilling.

'This core consists of homogeneous to lightly mottled
5Y 5/1 silty siliceous clay (siliceous mud) to clayey siliceous

ooze with dark greenish gray laminations. Ash layers
occur at 1, 40-50 cm; and 5, 7-13 cm. There are

5Y 5/1 small ash patches at 5, 96-102 cm. A lithified mudstone
cobble at 2, 57-58 cm is surrounded by dark olive gray
ash.

BY 5/1, 5Y 4/2,
5G4/1 and SMEAR SLIDE SUMMARY (%):

5Y 2/1 ~• 3 0 2 • 6 0 4 • 1 0 1 5 • 9 2

D M D D
Texture:
Sand 15 70 20 30
Silt 50 20 50 50
Clay 35 10 30 20
Composition:

5 Y 4 / 1 Quartz 20 30 30 10
Feldspar 3 -
Heavy minerals 1 2
Clay 35 10 30 20

5Y2/1 Volcanic glass 5 48 10 7
5 Y 4 / 1 Diatoms 20 Tr 15 25

Radiolarians 15 - 10 35
5 Y 3 / ] Sponge spicules - - 2 -
. , C N / C , , Silicoflagellates 1 3 3Ash: 5Y 5/1

Opaques - 10 - -

5Y4/2

5Y5/1
5Y3/1

5Y5/1

5Y4/1

5Y3/2

5GY 4/1

5GY 4/1

SITE 579 HOLE A CORED INTERVAL 5808.1-5817.6 mbsl; 61.5-71.0

LITHOLOGIC DESCRIPTION

Two layers of 5P 3/1

CLAYEY SILICEOUS OOZE WITH VOLCANIC ASH
LAYERS
• Dominant colors: very dark gray (5Y 3/1), dark gray

(5Y 4/11, gray (BY B/1), olive gray (5Y 4/2), and green-
ish gray (BGY 4/1-5/1). Minor colors: ash layer at
1, 7B-79 cm is gray (BY B/1) grading to light gray
(BY 6/1) to gray. Ash layer at 1, 106-109.5 cm is light
brownish gray (2.5Y 6/2). Ash layer at 5, 59.5-67 cm
is gray (5Y B/1) with very dark gray (5Y 3/1) and
green (BGY B/11 laminae. Core contains greenish gray
(5GY 4/1) and greenish gray (5G 4/1) laminae.

•Section 2, B5-73 cm; 2, 110-128 cm; and Sections 5
through the Core Catcher are very deformed, resulting
from flow-in. The rest of the core is moderately to
slightly deformed by drilling.

• This nt ho
siliceous ooze with thin (0.1-0.3 cm), indurated lamir
of greenish gray to green siliceous clay. Ash layers oci
at 1, 75-79 cm; 1, 106-109.5 cm; and 5, B9.B-67 c

SMEAR SLIDE SUMMARY (
1,60 2,40 3,27 6,102

Radiolarians
Sponge spicu
Silicoflagella



SITE 579

-
R

O
C

N
IT

I

•
§
2

8

§1
g

—

|

i
1
1

1

I

o

1
!

R
: 

L
.I

HOLE A

FOSSIL

CHARACTER

I
1

B

l
o

z
z

β

z

ö

AG

I
I

AG

CORE

N
ona

S
E

I

1

2

3

4

5

6

7

CC

;T
E

R
S

0.5-
-

1.0—

I
-
_

—

z
-z
-
-

-I
-

-

-

-

z
-
—
-
-

-_

~-
-
-
:
I

-

-

;

;

7 CORED INTERVAL 5817.6-5827.1 mbsl; 71.0-80.5 mbsf

GRAPHIC
LITHOLOGY
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LITHOLOGIC DESCRIPTION

Ash: 5Y 5/1-5G 4/1

SILTY SILICEOUS CLAY (SILICEOUS MUD) WITH

5 Y 4 / 1 -Dominant colors: dark gray (5Y 4/1), gray (5Y 5/1),

5GY4/1 olive gray (5Y 4/2). and greenish gray (5GY 4/1-5/1).

5Y 5 / I _ 5 Y 4/1 and very dark gray (5Y 3/1) laminations. Section 3,
18-21 cm contains a black |5Y 2/1) layer. Ash layers

are gray (5Y 5/11 and greenish gray (5G4/1) at 1, 5.5-15
cm; gray (5Y 5 /1 -6 /1 , green (5GY 4 /1 -5 /1 , and

greenish gray (5G 4/1) at 3, 144 cm to 4, 3 cm; light

gray (5Y 6/1) to gray at 4, 37-38.5 cm; and, gray
5 Y 4 / 1 (5Y 5/1) to light gray (2.5Y N7) at 5, 145 cm to 6,

1 5 cm

-Entire core is slightly deformed by drilling.

This core consists of mottled silty siliceous clay (siliceous
5 G Y 4 / 1 mud) with thin (0.2-2.0 cm), indurated laminations and

layers. Section 3, 18-21 cm is a black, quartz-rich

pyritic clay layer. Ash layers occur at 1 5.5-15 cm;

^ _ 5Y 2/1 c m t 0 ^• 1.5 cm. The ash layer at 1, 5.5—15 cm is

burrowed.
SMEAR SLIDE SUMMARY (%):

5Y4/1 1,60 3,20 4,110
D M D

Texture:
Sand 20 15 20

Silt 30 35 20

^ r v d/i % / i Clay 50 50 60

Quartz 7 30 10

Ash-5Y 6/1 Feldspar - ' - Tr
5Y5/1 Clay 49 48 57

Volcanic glass Tr - Tr

5Y4/2-5GY5/1 PV>« - 20 -
Diatoms 20 1 15

Radiolarians 20 1 15
5 Sponge spicules 1 - 2

Silicoflagellates 3 Tr 1

5Y4/2

5Y4/1-5GY4/1

5Y4/1

5Y5/1

5Y5/1

5Y4/1

SITE 579 HOLE A CORED INTERVAL 5827.1-5836.6 mbsl; 80.5-90.0 mbsf

LITHOLOGIC DESCRIPTION

SILTY SILICEOUS CLAY (SILICEOUS MUD) WITH

VOLCANIC ASH LAYERS

• Dominant colors: dark gray (5Y 4/1), gray (5Y 6/1),

olive gray (5Y 5/2), and greenish gray (5GY 5/1). Minor

colors: laminations of green (5GY 4/1) and thin layers

of dark gray (5Y 4/11. Ash layers are light gray (5Y 7/1)

light gray (5Y 6/1) to gray, gray (BY 5/1), dark gray

(5Y 4/1), very dark gray (5Y 3/1), and greenish gray

(5GY6/1-5GY6/1) .

•The Core Catcher is very deformed. The rest of the core

is slightly deformed by drilling.

silty siliceous clay (siliceous mud) with thin (0.5-1.0
cm), indurated greenish gray siliceous clay laminations.
Ash layers occur at 2, 19-45 cm; 2, 53-68 cm; 3,
57-60 cm; 3, 72-85 cm; 4, 32-40 cm; 5, 57-60 cm;
and, 6, 30-37 cm. The ash layers in Sections 2 and 3,
57-60 cm are normally graded.

SMEAR SLIDE SUMMARY (%):

1,90 2,31 2,38 3,70 6,120

Feldspai

Mica
Clay

: 5GY 5/1-6/1, 5Y 6/1, and 5Y 3/1

vo



>—' SITE 579 CORED INTERVAL 5836.6-5846.1 mbsl; 90.0-99.5 mbsf SITE 579 HOLE A

LITHOLOGIC DESCRIPTION

5Y 5/1

5Y 4/1

5GY 4/1

bY 4/2

SILTY SILICEOUS CLAY (SILICEOUS MUDI

• Dominant colors: dark gray (5Y 4/1), gray (5Y 5/1),

olive gray (5Y 4/2), and dark greenish gray (5GY 4/1).

Minor colors: several black (5Y 2.5/1) to very dark gray

(5GY 4/1) layers. Dark greenish gray (5GY 4/1) lamin

ations. Ash layers are gray (5Y 5/1).

'Core contains a large void space from 3, 115 cm to 4,

120 cm. Parts of Section 1 are soupy; the rest of the

core is slightly deformed by drilling.

TI ,
silty siliceous clay (siliceous mud) with thin (0.2-0.5

occur at 1, 138.5-144 cm and 2. 1-4 cm. These two

ash layers are separated by a void space at the base of
Section 1 and are therefore likely adjacent portions of

SMEAR SLIDE SUMMARY (%):

2, 70 5, 100

•J. it

Silt

Clay

Quartz

Feldspar

Mica

Clay

Volcanic gla

Radiolarian!

SilicoflagelN

CORED INTERVAL 5846.1-5855.6 mbsl; 99.5-109.0 mbsf

LITHOLOGIC DESCRIPTION

Ash:5Y5/1.5GY4/1

iY4/1

5Y5/2

5Y3/1
BY 5/1

Ash: 5Y 5/1

5Y5/1

Ash: 5Y 6/1

5Y4/1

5Y 3/1-4/1

6GY 5/1

5Y5/2

5Y5/1

SILTY SILICEOUS CLAY (SILICEOUS MUD) TO

CLAYEY SILICEOUS OOZE WITH VOLCANIC ASH

LAYERS

• Dominant colors: dark gray (5Y 4/1), gray (5Y 5/1),

olive gray (5Y 4/2-5Y 5/2), and greenish gray (5GY

5/1). Minor colors: several black (5Y 2/1) to very dark

gray (5Y 3/1) layers. Dark greenish gray (5GY 4/1)

laminations. Ash layers are gray (5Y 5/1-5Y 6/1). The

greenish gray (5GY 4/1) ash.

• Entire core is slightly deformed by drilling.

-This core consists of mottled silty siliceous clay (sili-
ceous mud) to clayey siliceous ooze with thin (0.3-1.0
cm), greenish gray, indurated siliceous clay laminae.
Ash layers occur at 1, 2-15 cm; 1, 95-9β cm; 3, 47-50
cm; and, 5, 124.5-128 cm. The ash layer at 3, 47-50
cm is normally graded.

SMEAR SLIDE SUMMARY (

110 3,60 5,78

Radiolar

Sponge s

5Y5/1-5Y4/1



SITE 579 HOLE A CORED INTERVAL 5855.6-5865.1 mbsl; 109.0-118,5 mbsf SITE 579 HOLE A CORED INTERVAL 5865.1-5874.5 mbsl; 118.5-128.0 mbsf

LITHOLOGIC DESCRIPTION

SILTY DIATOMACEOUSCLAY (DIATOMACEOUSMUD)
WITH VOLCANIC ASH LAYERS

" Dominant colors: olive gray (5Y 4/2-5Y 5/2), very dark
gray (5Y 3/1), and dark gray (5Y 4/1). Minor colors:
core contains a few thin dark greenish gray (5G 4/1)
laminations. Ash layers at 2, 45-56 cm and 4, 118-123
cm are olive gray (5Y 5/2) grading to gray (5Y 6/1) to
light gray. Other ash layers are gray (5Y 6/1) to light
gray and light gray (2.5Y 7/0).

* Entire core is slightly deformed by drilling.

:ur at 2, 45-56 cm, 4, 60-63

.ITHOLOGIC DESCRIPTION

SILTY DIATOMACEOUSCLAY (DIATOMACEOUSMUD)
•Dominant colors: olive gray (5Y 4/2-5Y 5/2), gray (5Y
5/1), dark gray (5Y 4/1), and dark greenish gray (5GY
4/1-5GY 5/1). Minor colors: thin laminations of dark
greenish gray (5G 4/1), very dark gray (5Y 3/1), greenish
gray (5GY 5/1), and grayish green (5G 4/2). Ash layer
at 2, 66-71 cm grades from olive gray (BY 5/2) to
very dark gray (5Y 3/1). Ashy patches in Section 5 are
very dark gray (5Y 3/1) and black (5Y 2/1).

'Entire core is slightly deformed by drilling.

tied silty diatomaceous clay (diatomaceous mud) with
thin (0.3-2.0 cm) greenish-gray laminations. An ash
layer occurs at 2, 66-71 cm. Section 5, 25-31 cm
contains several patches of ash. A manganese nodule
occurs at 2, 121-123 cm, and a gray pebble about
1 cm in diameter at 4, 131 cm.

SMEAR SLIDE SUMMARY (%):
I, 130 3, 90 4, 100 5, 30



*-* SITE 579 HOLE A CORED INTERVAL 5874.5-5884.1 mbsl; 128.0-137.5 mbsf SITE 579 HOLE A CORED INTERVAL 5884.1-5893.6 mbsl; 137.5-147.0 mbsf

LITHOLOGIC DESCRIPTION LITHOLOGIC DESCRIPTION

5Y4/1
5Y5/1
bY 4/1

5Y 5/1

5Y3/1-5Y4/1

CLAYEY DIATOM OOZE

•Dominant colors: dark gray (5Y 4/1), gray (5Y 5/1),
olive gray (5Y 4/2-5Y 5/2) with layers of very dark
gray (5Y 3/1) and greenish gray (5GY 5/1). Minor
colors: dark greenish gray (5G 4/1) and greenish gray
(5GY5/1) laminations.

"Section 1, 0-54 cm is soupy to very deformed. Rest
Si :i

SMEAR SLIDE SUMMARY (%):
1, 100 3,50 5,50

I ...

CLAYEY DIATOM OOZE

•Dominant colors: greenish gray I5GY 5/1). dark gray
(6Y 4/11. gray (5Y 5/1). and olive gray (5Y 4/2-5Y
5/21. Minor colors: dark greenish gray (5G 4/11 and
very dark gray to dark gray (5Y 3/1-5Y 4/1) lamin-
ations and zones. Ash layer is gray (5Y 5/1) grading to
dark greenish gray (5G 4/1) grading to gray (2.5Y 6/1)
to light gray.

* Section 1, 0—75 cm is soupy to very deformed; verti-
cally deformed flow structures indicate that it is likely
flow-in. The rest of the core is slightly deformed by

' I Ins

I T•
SMEAR SLIDE SUMMARY (%):

5Y5/1
5Y3/1-5Y
5Y5/1
5Y4/2

5Y5/1

5Y5/1-5GY 5/1

5Y5/1-5Y5/2

Clay
Composition
Quartz
Feldspar
Clay
Volcanic glai

5Y5/1-5YB/2

5GY 5/1

5Y4/1

5G 5/1-5GY5/1



SITE 579 HOLE A CORE 15 CORED INTERVAL 5893.6-5896.1 mbsl; 147.0-149.5 mbsf

LITHOLOGIC DESCRIPTION

CLAYEY DIATOM OOZE

•Dominant colors: greenish gray (5GY 5/1), dark green

ish gray (5GY 4/1), and dark gray (5Y 4/1). Minor

colors: dark greenish gray (5G 4/1) zones and lamin-
ations in Section 2, 6 0 - 8 8 cm. Ash in the Core Cat

Cher is gray (5Y 6/1) to light gray.

rest of the core is slightly deformed by drilling.

"This

y portions of Section 1 and Section 2, 0—60 cm are

nogenβous. The dark gray portion at 2, 60—88 cm is

er occurs in the Core Catcher at 46-49 cm.

SMEAR SLIDE SUMMARY (%):

5GY 4/1

Ash: 5Y 6/1



SITE 579 (HOLE 579)
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SITE 579 (HOLE 579)

i - 0
2-6 2,CC

h-25

H50

h-75

—100

h-125

'—150

199



SITE 579 (HOLE 579A)
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SITE 579 (HOLE 579A)

4-2 4-3 4-4 4,CC 5-1 5-2 5-3 5-4 5-5 5-6
p-0 cm

- 2 5

— 50

—75

—100

—125

»—150

202

5.CC 6-1



r-0 cm.

- 2 5

6,CC 7-1 7-2

SITE 579 (HOLE 579A)

7-3 7-4 7-5 7-6

- 5 0

- 7 5

—100

—125

•—150

203



SITE 579 (HOLE 579A)
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SITE 579 (HOLE 579A)
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— 25

- 5 0

- 7 5

—100

—125

•―150
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SITE 579 (HOLE 579A)

12-2 12-3 12-4 12-5 12-6 12,CC 13-1 13-2 13-3
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— 50

- 7 5

—100

—125

»—150
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SITE 579 (HOLE 579A)

r—'0 cm 13-4 13-5 13,CC 14-1 14-2 14-3 14-4 14-5 14.CC 15-1 15-2 15.CC

- 2 5

— 50

—75

-100

—125

1—150
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