11. SITE 562!

Shipboard Scientific Party?

HOLE 562

Date occupied: 21 October 1981

Date departed: 24 October 1981

Time on hole: 80 hr.

Position (latitude; longitude): 33°08.49'N, 41°40.76' W
Water depth (sea level; corrected m, echo-sounding): 3172
Water depth (rig floor; corrected m, echo-sounding): 3182
Bottom felt (m, drill pipe): 3182

Penetration (m): 331

Number of cores: 11

Total length of cored section (m): 90

Total core recovered (m): 44.9

Core recovery (%): 50

Oldest sediment cored:
Depth sub-bottom (m): 268
Nature: Limestone-interpillow breccia
Age: middle Miocene

Basement:
Depth sub-bottom (m): 240
Nature: Basalt

Principal results: Hole 562 was drilled on the west flank of the Mid-
Atlantic Ridge south of the Hayes Fracture Zone on Magnetic
Anomaly 5D (Fig. 1). The sediments were washed down to the base-
ment, which was felt at 240 m sub-bottom depth.

The basement, cored for 90 m, consisted of sparsely plagio-
clase phyric pillow basalts. Two chemical groups have been recog-
nized on the basis of major and trace elements. Fresh glasses at the
margins of pillows are very common. Despite some altered parts,
the bulk of the crystalline basalts is fairly fresh. The magmaphile
elements show a typically depleted distribution with the following
average figures: Nb = 3 ppm, Zr = 95 ppm, Ti = 9300 ppm, Y =
41 ppm, V = 325 ppm, and (Nb/Zr),, ~ 0.3. This result is consis-
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tent with the precruise hypothesis of a depleted mantle source
south of the Hayes Fracture Zone.

No samples were taken for pore-water chemistry analysis, and
no downhole measurements were taken at this site.

OPERATIONS

Approach to Site

It was decided to drill Site 562 (MAR-10) near Anom-
aly 5D and south of the Hayes Fracture Zone. The avail-
able geophysical data in the area, including a recent
SEABEAM survey by Centre National pour I’Exploita-
tion des Océans (now IFREMER) of the area near Ano-
maly 5 (MAR-9), indicated that there were several small
fracture zones that had to be avoided. A tentative site
was located midway between two small fracture zones
about 50 and 75 miles respectively, south of the Hayes
Fracture Zone. From Site 561, the track of the Challenger
headed southwest and intersected a flow line passing
through the proposed site about 40 miles east of the site.
The track then followed the flow line in a northwesterly
direction, crossing Anomalies 5B to 6 (Fig. 2). The iden-
tification of Anomaly 5B is not clear, and this anomaly
could also be either Anomaly 5A or even Anomaly 5.
Between 2330Z, 20 October and 0030Z, 21 October (Fig.
3), a low ridge was crossed with several potential drill
sites. After steaming for two hours past this feature, no
better sites were observed and we decided to drill on the
site crossed at 0030Z. The course of the Challenger was
reversed and the beacon was dropped on the site at
0412Z. The seismic profiler record indicated approxi-
mately 0.3 s of sediments above a strong basement re-
flector. The site is probably on Magnetic Anomaly 5D.

On-Site Operations

Hole 562 was spudded at 1053Z, 21 October and
washed to basement. No mudline core was taken. Hard
rock was hit at 240 m sub-bottom depth. Between 1400Z,
21 October and 2200Z, 23 October, 11 cores were cut
penetrating 90 m of basement with 50% recovery with-
out major incident (Table 1). Drilling was halted for time
considerations; also, the diameter of the final cores was
diminishing, indicating that bit failure was near. The
drill string was pulled and the Challenger was under way
to Site 563 at 1018Z, 24 October.

SEDIMENT LITHOLOGY

The sedimentary section drilled at Site 562 consists of
241 m of calcareous pelagic deposits, represented by one
wash core (Core H1), in which 3.1 m of siliceous fora-
miniferal-nannofossil ooze and foraminiferal-nannofos-
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Figure 2. Approach and site survey track for Site 562. Heavy line is the ship’s track with hours marked in GMT. Thin line is
magnetic anomaly projected perpendicularly from the ship’s track. Circled numbers are magnetic anomalies based on

work at Lamont-Doherty Geological Observatory.
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Figure 3. Glomar Challenger seismic profile over Site 562. For loca-
tion of profile, see Figure 2. C/C = course change.

Table 1. Coring summary, Hole 562.

Depth from Depth below  Length Length

Date Time drill floor seafloor cored  recovered Percent

Core  (Oct. 1981) (Z) {m) (m) (m) (m) recovered
H1 2l 1402 3182.0-3423.0 0.0-241.0 0.0 0.00 0
1 21 1930 3423.0-3432.0  241.0-250.0 9.0 3.60 40
2 2 0240  3432.0-3441.0  250.0-259.0 9.0 5.68 63
3 2 0745 3441.0-3450.0  259.0-268.0 9.0 5.7 55
4 2 1155 3450.0-3459.0  268.0-277.0 9.0 5.61 62
5 2 1700 3459.0-3468.0  277.0-286.0 9.0 6.590 17
[ 2 2053 3468.0-3477.0  286.0-295.0 9.0 4.82 54
7 23 0130  3477.0-3482.0  295.0-300.0 5.0 330 66
B 23 0510 3482.0-3486.0  300.0-304.0 4.0 2.13 53
9 23 1040 3486.0-3495.0  304.0-313.0 9.0 n 6
10 23 1630 3495.0-3504.0  313.0-322.0 9.0 3.08 34
11 23 2200 3504.0-3513.0 322.0-331.0 9.0 1.31 15
90.0 44.93 50

sil ooze were recovered. Below the top of basalt at 241 m,
intrapillow limestone breccias and limestones are present
at several intervals in Cores 1 and 2. A foraminiferal-
nannofossil limestone, from 562-1-3, 112-120 cm between

SITE 562

two pillows, is dated at 15 to 17 Ma, which agrees with
the basement age at this site.

The siliceous foraminiferal-nannofossil ooze is very pale
brown (10YR 7/3) with rare mottling. The core is highly
disturbed, so no sedimentary structures are evident. The
bedding is massive. A smear-slide estimate indicates that
this lithology contains about 15% clay and 13% sili-
ceous fossils in addition to the principal calcareous com-
ponents. The age range represented by the 2 m of this sed-
iment lithology is late Pliocene to Pleistocene.

The foraminiferal-nannofossil ooze (represented by
1 m of sediment) is white (2.5Y 8/2 to 2.5YN 8), with
possible faint massive bedding. We observed no mottling
or bioturbation in this highly disturbed core. The prin-
cipal component of this lithology is calcareous nanno-
fossils. The oldest fauna in the core is from the early mid-
dle Miocene or late early Miocene.

The intrapillow limestone is white to pale grayish tan
micrite. At 562-1-3, 112-120 cm (245 m sub-bottom) the
limestone is cross laminated and contains abundant for-
aminifers. A slightly lower occurrence appears to be bio-
turbated. A similar limestone at 562-2-3, 80-88 cm (254 m
sub-bottom), which fills a space between pillow margins,
appears to have graded bedding (geopetal texture?).

The intrapillow limestone breccias are pinkish white
to white, with either rounded or angular clasts of black
basalt and/or glass.

BIOSTRATIGRAPHY

Hole 562 was washed down to 241 m. Lower Pleisto-
cene to lower middle-upper lower Miocene sediments were
retrieved. At this site both the calcareous nannofossils
and the foraminifers agree on this age for basement.

Calcareous Nannofossils

On the basis of Discoaster quinqueramus, Amauroli-
thus primus, S. amplificus, A. delicatus, and Triguetro-
rhabdulus rugosus, 562-H1,CC is assigned to the upper
Miocene D. quinqueramus Zone (NN11). Sediment con-
tained within the first piece of basalt indicates a middle
Miocene basement at this site. The included sediment
contains Sphenolithus heteromorphus, which indicates
either the S. heteromorphus Zone CN4 (NN5) or the
Helicosphaera ampliaperta Zone CN3 (NN3-NN4). Be-
cause of poor nannofossil preservation, a more refined
zonation of this interval was not possible.

Foraminifers

The core catcher of Core H1 is a white nannofossil-
foraminiferal ooze with well-preserved, diverse foramin-
ifers. Although Pliocene elements are present in the sec-
tion, the oldest fauna in the core is Miocene. The sam-
ple is assigned to lower middle or possibly upper lower
Miocene.

Sample 562-H1-2, 31-33 cm contains a lower Pleisto-
cene fauna and 562-H1-3, 2-4 cm is upper(?) Miocene.
A piece of bedded limestone found between two basalt
flows in Section 562-1-3 (241-250 m) has abundant plank-
tonic foraminifers that indicate a lower-middle or possi-
bly upper-lower Miocene assignment.

257



SITE 562

SEDIMENT ACCUMULATION RATES

Although we cannot calculate detailed sedimentation
rates at this site, an overall average sediment accumula-
tion rate of 15 m/Ma (241 m in 16 Ma) seems consistent
with those calculated for calcareous pelagic sedimenta-
tion during similar time periods at other sites.

IGNEOUS PETROLOGY AND GEOCHEMISTRY

Hole 562 reached basement at 241 m sub-bottom and
penetrated 90 m into a sequence of plagioclase phyric
pillow basalts interrupted by two massive flows of very
similar lithology (Fig. 4). Two chemical groups have been
recognized within this sequence.

Lithology (Fig. 4)

Basalts of Site 562 are for the most part sparsely to
moderately plagioclase phyric with fine-grained ground-
mass. They range from fresh to moderately altered. Pil-
low diameters vary from a few tens of centimeters to
about 1.5 m. Most pillows have fresh glass rinds less than
15 mm thick separated from fine-grained pillow cores by
variolitic zones only a few millimeters thick. Varioles range
from about 0.5 to 1 mm in diameter. Thicker glass rinds,
up to 5 cm thick, are also present in several places, but
generally detached from pillows (by drilling?). Glass
clasts are also common in interpillow breccias, usually
cemented with a fine-grained limestone matrix.

Plagioclase phenocrysts (2-5%) are mostly scattered
uniformly throughout the rock, but in some places—
mainly in the lower drilled portion—abundances may lo-
cally increase to as much as 15% or decrease to zero.
Plagioclase phenocrysts range in size from about 1 to
10 mm and in shape from subhedral to rounded, possi-
bly as a result of resorption. Glomerophyric clusters of
plagioclase (about 15 mm in diameter) occur through-
out the section.

Olivine microphenocrysts are sometimes observable,
generally replaced by brown clay materials.

Vesicles are rare to absent (less than 1%), and com-
monly rounded, although some irregular ones do occur;
they range from less than 1 mm to 2 mm in diameter. In
the more altered parts of the basalt, vesicles are mainly
clay filled, but calcite filling is also common. In fresh
material close to pillow margins, most vesicles remain un-
filled.

Massive lava flows were encountered at 268 m (3.7 m
thick) and at 279 m (5.1 m thick). They are lithological-
ly, petrographycally and chemically very similar to the
pillow basalts, although slightly coarser grained. The up-
per flow is almost nonvesicular. It has an aphyric upper
margin about 50 cm thick becoming sparsely phyric to
moderately phyric downhole. Plagioclase phenocrysts in-
crease in abundance from 0 to 10% and in size from 2 to
10 mm. An aphyric basalt margin about 25 cm thick
with a narrow glass selvage marks the base of this flow.
The lower flow has a narrow glass rim underlain by a
narrow variolitic zone at its upper margin. It is sparsely
to moderately plagioclase phyric (2-5%) throughout
with no apparent systematic variation in phenocryst size
or abundance. The lower boundary is not clearly defined
and may not have been recovered. Vesicles are abundant
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(up to 5%) in the uppermost 20 cm of this lower flow,
but are rare downwards.

Calcite-filled and/or limestone-filled veins and frac-
tures occur throughput the drilled section. Minor basalt
breccias and basalt-glass breccias with limestone matrix
and sparry calcite are also present.

Petrography

The two chemical groups of Site 562 cannot be distin-
guished petrographically—all pillow basalts are very simi-
lar, with only minor variations in texture and grain size.
The two massive flows differ from flows in other sec-
tions only in their slightly larger grain size and their al-
most complete lack of interstitial glass.

Site 562 basalts are characterized by the presence of
three distinct generations of plagioclase. They also dif-
fer from basalts of previous sites in the rounded, possi-
bly resorbed appearance of olivine. In their mineralogy,
Site 562 basalts are remarkably uniform throughout the
hole, with approximately 45% plagioclase, 35% clinopy-
roxene, 2-3% olivine, 5-10% magnetite, and 10-15% me-
sostasis. Plagioclase occurs in three distinct generations
which are, in order of crystallization, as follows.

1. Large prismatic phenocryst are generally 2-3 mm,
rarely up to 10 mm. They are typically subhedral (re-
sorbed) and complex in internal structure, frequently with
corroded cores. Small glass inclusions are also common.
Few grains suitable for optical determination were ob-
served; most yielded compositions close to ANg, with a
few higher, but this figure may not be reliable.?

2. Elongate, hollow laths, generally about 1 mm long,
but ranging up to 3 mm, form radiating clusters, gener-
ally centered on olivine, or parallel growths from the ends
of prismatic, Type 1 phenocrysts. Compositions of laths
and overgrowths appear to be 5-10 wt.% lower in An
content than Type 1. Type 2 generally makes up 10 to
20% of all plagioclase.

3. Plagioclase in the form of fine laths less than 0.2
mm long and of anhedral intergrowths with fine, pris-
matic clinopyroxene makes up about 50% of the ground-
mass of most samples.

Clinopyroxene occurs mainly as small (less than 0.5
mm, generally less than 0.2 mm) prismatic or granular
grains intergrown with Type 3 plagioclase and interstitial
to Type 2 plagioclase. In samples close to pillow mar-
gins, this intergrowth has the appearance of devitrified
glass, giving rise to a hyalophitic or hyalophilitic texture
when viewed at low magnification. Such samples are,
however, almost holocyrstalline, with only about 10%
of interstitial glass remaining. Fine granular magnetite
(about 0.05 mm) is associated with clinopyroxene and
glass.

Olivine, as small (0.1-0.6 mm), rounded, anhedral mi-
crophenocrysts, forms 2-3% of these basalts. In one
sample (562-3-3, 103-106 cm) from close to a pillow mar-
gin, quench chains of olivine are present along with
sheaves of skeletal plagioclase (Type 2). Individual oliv-

3 Preliminary shore-based microprobe studies suggests a plagioclase phenocryst core com-
position close to about Angy), zoned to a marginal composition of about Anqs. Type 2 plagio-
clase compositions are Anqg.

SITE 562

ine crystallites in the chains appear corroded, suggesting
resorption of olivine by liquid or during subsequent,
plagioclase-dominated crystallization. The rounded shapes
of olivine phenocrysts at this site contrast with the euhe-
dral, prism-shaped, diamond-shaped, and lantern-shaped
microphenocrysts of previous sites. These, too, may
suggest that olivine is unstable relative to the liquids
that formed these rocks.

In these rocks, plagioclase has begun to crystallize
earlier in the cooling history, and has persisted longer
throughout that history than at any previous Leg 82 site.
Type 1 plagioclase phenocrysts clearly formed before erup-
tion and were subsequently corroded. Olivine appears to
be later that Type 1 plagioclase, but is earlier than Type
2, and may have been resorbed during crystallization of
Type 2.

Finally, with the entry of clinopyroxene as a crystal-
lizing phase, crystallization became more rapid. Type 3
plagioclase precipitated together with clinopyroxene,
whereas magnetite crystallized at grain boundaries and
within the small remaining amounts of interstitial liquid
(glass).

Geochemistry

Twenty-six basalts samples were analyzed for major
and trace elements at Site 562. Two distinct chemical
groups can be recognized (Fig. 5), although the litholo-
gy and petrology are relatively homogeneous. On an ex-
tended Coryell-Masuda plot (Fig. 6), all samples ana-
lyzed display a depleted magmaphile element signature.
Within Chemical Group II, a small subgroup occurs as
a consequence of sampling within an aphyric region of
the otherwise slightly to moderately plagioclase phyric
pillow sequence.

Chemical Group I is represented by 19 samples from
Sections 562-1-1 through 562-6-3 (Table 2). Samples from
Sections 562-4-1 and 562-4-3 are the only visibly altered
samples analyzed, but an examination of Sr and K,0
abundances suggests that the majority of samples have
undergone some degree of alteration. Figure 7 shows the
very scattered relationship of Sr values to CaO content.
In an attempt to further assess the effects of alteration,
we can assume that in a suite of fresh samples Sr and
CaO should show a reasonably coherent, positive corre-
lation and that seawater addition increases Sr content
with little effect of CaO. The lower bound of the field of
values in Figure 7 is a straight line passing through sam-
ples from Sections 562-2-1, 562-2-2, 562-2-3, 562-2-4,
and 562-5-2. The slope of this line is the same as that de-
rived in the same way for samples from Site 559. It seems
reasonable to assume that these five samples are unal-
tered and that all other samples have undergone some Sr
addition. When these samples are plotted on Figure 8
(K50 versus Sr) they occupy a separate field at low K,0
and Sr values (along with other samples lying close to
the Sr versus CaO line). Those samples that appear to
have had Sr added have also had K,0 added.

In order to assess the effects of alteration on other el-
ements, we take the average composition of the five un-
altered samples (562-2-1 to 562-2-4 and 562-5-2), express
it in mole %, and compare it to the compositions of vis-
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Figure 5. Downhole variations in chemical abundances, Hole 562.
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Figure 6. Extended Coryell-Masuda diagram for averages of chemical
Groups I and 11 Hole 562 basalts.

ibly altered Samples 562-4-1, 9-12 cm and 562-4-3, 83—
85 cm normalized to the unaltered TiO, value (Table 3).
Relative to TiO,, alteration has produced significant de-
creases in SiO, (Section 562-4-3 only) and MgO, with in-
creases in K,;O and Sr. Apparent increases in V (562-4-3)
and decreases in Nb (both samples) require further eval-
uation, preferably on single pillows. Nb variations, how-
ever, are within X-ray fluorescence analytical precision.

260

Chemical Group II is composed of the remaining sam-
ples from Site 562. Relative to Chemical Group I, Group
11 is lower in TiO,, Fe,0;5 (total iron), P,Os, V, Y, and Zr
and higher in Al,0; and CaO. Samples from Sections
562-8-2 and 562-9-1 form a separate subgroup; higher in
TiO,, Fe,0; (total iron), V, Y, and Zr and lower in Al,04
and CaO relative to the remainder of Chemical Group
I1. However, the two samples of this subgroup are aphyric
whereas the remainder of Group 1I samples are sparsely to
moderately plagioclase phyric. The geochemical differ-
ences between the subgroups are readily explained by this
difference in plagioclase phenocryst content. Calcula-
tions presented in Table 4 are for a mixture of one part
liquid having a chemical composition equal to the aver-
age of samples from Sections 562-8-2 and 562-9-1 with
8% added plagioclase phenocryst. Two plagioclase com-
positions were used, Angy and Anys (Deer et al., 1976).
The composition resulting from Ang, addition is remark-
ably similar to that of Section 562-7-2; the addition of
Anys to the average liquid results in a composition al-
most exactly that of Sections 562-7-2 and 562-8-1. This
calculated composition also approximates Sections 562-



Table 2. Analyses of major elements (in wt.%) and trace elements (in ppm) of Hole 562 basalts.?

SITE 562

Core-Section (interval

Sub-bottom  Chemical

in cm) (piece number)  depth (m) group 5i0y TiOp Al0O3 Fezt‘);h MnO MgO0 CaO K30 P05 Total Mg'€ Ti v Sr Y Zr  Nb
1-1, 104-107 (6D) 242.1 N 50.06 1.54 14.79 11.42 0.18 7.20 11.87  0.17 0.14 97.37 59 9240 321 106  40.8 91 29
1-2, 34-37 (2C) 2429 4999 1.54 14.38 11.67 0.18 7.33 11.69  0.07 0.15 97.00 59 9240 311 99 413 94 23
1-3, 92-95 (3C) 2449 4947 151 14.87 11.73 0.18 7.65 11.81  0.20 0.14 97.56 59 9060 328 103 41.3 94 2.1
2-1, 55-59 (3B) 250.6 4972 1.52 14.75 11.73 0.18 7.63 11.57  0.09 0.14 97.33 59 9120 319 94 40.5 92 22
2.2, 54-59 (BA) 252.1 49.19  1.56 14.86 11.93 0.18 7.01 11.87 0.33 0.14 97.07 57 9360 328 97 432 95 30
2-3, 61-65 (4C) 253.6 5040 1.57 14.54 11.75 0.18 7.38 11.53  0.17 0.14 97.66 59 9420 326 94 416 101 3.
2-4, 33-38 (2C) 2549 50.37  1.54 14.92 11.73 0.18 7.41 11.67  0.04 0,14 98.00 59 9240 322 95 405 9% 3.5
2-5, 73-76 (4B) 256.6 50.35 1.53 14.67 11.83 0.18 7.20 11.70  0.00 0.15 97.61 58 9180 317 92 413 9% 29
3-1, 85-88 (3B) 259.9 50.39  1.54 14.91 11.62 0.18 7.35 11.68 0.11 0.16 97.94 59 9240 330 113 41.6 91 26
3-3, 103-106 (6D) 263.1 1 4933  1.55 14,85 11.81 0.18 6.95 11.68 0.31 0.14 96.80 57 9300 327 103 419 95 37
34, 120-123 (7) 264.7 50.08 1.56 14.98 11.05 0.17 6.83 1.85  0.02 0.14 96.68 5B 9360 322 9 40.6 92 22
4-1, 9-12 (1B) 268.1 4940 1.59 14,83 12.28 0.18 6.34 11.89 0.22 0.15 96.88 58 9540 330 110 424 98 2.5
4-2, 0-3 (1A) 269.3 49.74 1.53 14.98 11.66 0.18 7.26 11.84 D.05 0.14 97.38 S8 9180 316 98 403 90 34
4-3, B3-85 (2H) 271.7 48.23  1.67 15.06 12.64 0.21 5.80 13.02 024 0.18 97.05 51 10020 368 112 467 100 2.0
4-4, 100-103 (7B) 2734 49.54  1.56 15.13 11.54 0.17 6.46 1.71 0.32 0.15 96.58 56 9360 316 101 43.0 9 4.1
5-2, 76-79 (4B) 279.3 50.16 1.59 15.00 11.37 0.17 1.20 1.75  0.13 0.15 97.52 59 9540 342 9 41.6 9% 33
5-3, 104-107 (1G) 281.0 49.89  1.56 15.07 11.62 0,18 1.22 1.79  0.10 0.15 97.58 53 9360 319 97 405 94 22
5-5, 715-79 (3D) 283.6 49.79  1.56 15.21 11.56 0.18 6.93 11.77 0.27 0.15 97.42 57 9360 320 100 412 96 4.1
6-3, 74-77 (3A) 289.8 4977 1.52 15.23 11.57 0.18 7,23 11.90  0.33 0.14 97.87 58 9120 334 102 40.2 87 29
6-4, 74-78 (2F) 291.3 4894 117 16.63 9.78 0.15 6.74 13.61 0.6 0.12 97.30 61 7020 302 93 315 68 1.7
7-1, 29-33 (4B) 295.3 49.10  1.16 16.41 10.28 0.16 7.57 13.29  0.15 0.13 98.25 62 6960 299 97 315 o 23
7-2, 44-47 (20) 297.0 50.00 1.15 16.82 9.95 0.14 6.86 1292 0.14 0.12 98.10 61 6900 287 110 322 69 26
B-1, 95-98 (TA) 301.0 1 49.60 1.10 16.90 10.13 0.17 6.70 13.14 0.2 0.11 98.09 60 6600 277 100 31.1 66 2.2
8-2, 26-29 (4A) 301.8 49.59 1.24 15.12 11.71 0.18 1.03 1248 039 0.13 97.87 57 7440 316 98 330 73 24
9-1, 140-142 () 305.4 50.36 1.28 15.13 11.01 017 7.48 12.40  0.38 0.16 98,37 60 TERO 359 105 36.6 76 4.2
10-2, 125-128 3158 J 49.89 1.16 16.40 10.07 0.14 7.43 12.66 0.04 0.10 97.89 62 6960 290 85 299 67 1.8

4 On-board measurements were made on ignited samples. Onshore analyses of loss on ignition are less than 1% in most cases. Compiled data tables at the end of this volume (Appendix) include

volatile components.
Total Fe as Fep04.

€ Mg is the atomic ratio of 100 x (Mg/[Mg + Fe2*]), 1 using an
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Figure 7. Chemical alteration effects: Sr versus CaO, Chemical Groups
I (circles) and II (squares). Numbers indicate core and section for
certain samples.

6-4, 562-7-1, and 562-10-2, except that CaO and/or MgO
concentrations are higher than calculated. Hence, this
chemical subgroup is an artifact of sampling in a non-
uniform sequence and not of petrogenetic significance.

K,0 and Sr abundances of Group II rocks also show
a wide scatter indicating widespread alteration with this
group (Figs. 7 and 8).

MAGNETICS

Basalt Paleomagnetism

At this site, 90 m of basalt were cored and 33 orient-
ed minicores were taken for on-board study of paleomag-
netic properties. The normal remanent magnetization

d Fea03/FeO ratio of 0.15.
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Figure 8. Chemical alteration effects: Sr versus K;O, Chemical
Groups I (circles) and IT (squares).

(NRM) and susceptability were routinely measured, and
then each sample was subjected to alternating field (AF)
demagnetization at various steps until the remanent mag-
netization value was 50% of the NRM intensity. The
NRM, susceptibility, median demagnetizing field (MDF),
and the results of AF demagnetization are given in Ta-
ble 5. The typical results of demagnetization (Figs. 9,
10) separated two types of basalt.

Type A basalt has high susceptibility (more than 200
x 10~ emu/cm3, and mostly around 600 x 10~ emu/
c¢m?) and low MDF (less than 200 Oe, and mostly less
than 100 Oe). This suggests that the magnetic mineral in
the basalt is of low coercivity, which might be the result
of the larger grain size of titanomagnetite or the pres-
ence of magnetite.

Type B basalt has low susceptibility (less than 200 x
10-6 emu/cm?, and mostly less than 100 x 10~ emu/
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SITE 562

Table 3. Effects of alteration on chemical composition Group I, Hole
562.

562-4-1, 9-12 cm 562-4-3, 83-85 cm
Change (%)

Change (%) M;ured T

Element  Average  Measured T
Major elements (mole %)
§i02 56.51 57.20 55,10 -2 56.00 5100 - 10
Ti0y 1.33 1.38 1.33 0 1.46 1.33 ]
AlyO3y 9.97 10.10 9.73 -2 10.30 9.38 -6
FezO; 5.05 535 5.16 +2 5.52 5.03 0
MnC 0.17 0.17 0.16 -§ 0.21 0.19 + 12
MgO 12.50 1090 10.5 - 16 10.00 9.1 -0
Ca0 14.30 14.70 14.2 -1 16.20 14.80 +1
NazO —_ — — _ — — —
K0 0.11 0.16 0.15 +16 0.18 0.16 +45
P05 0.07 0.07 0.07 0 0.09 0.08 +14
100.01 100.03 96.40 96.26  91.08
Trace elements (ppm)

Ti 9336 9540 +2 10020 +7
v n 330 +1 68 +13
Sr 95 110 +16 112 +18
Y 14.5 42.40 +2 46.7 +13
Zr 96 98 +2 100 +4
Nb 3.0 2.50 =T 2.0 =33

Note: Average is average composition of the five least aliered basalts from Group 1; T is normalized
composition with respect 1o TiOz = 1.33 wi.%; change (™) is change relative 1o average basall
composition. Total Fe as Fea03. Mg’ is the atomic ratio of 100 x (Mg/[Mg + Fe2+]); caleu-
lated using an assumed FepOj ratio of 0.15.

c¢m?) and high MDF (more than 200 Oe; mostly more
than 400 Oe). This suggests that these basalts have tita-
nomagnetite of single-domain grain size of coercivity
higher than those of Type A basalts.

The plot of susceptibility and MDF versus depth
(Fig. 11) clearly indicates the two different types of ba-
salts, and the two different units of basalts. Unit 1 is the
upper unit of basalt from 240 m to a depth of about
286 m, and is identified by the presence of both Type A
basalt and Type B basalt. Unit 2 is the lower unit of ba-
salt from 286 m to last cored depth of 331 m, and is
identified by the presence of only Type B basalt.

At this time, the reason for these two different types
of basalts is not known, but they may be the results of
two different magma sources or just different cooling
histories.

The inclination values are much smaller than the ex-
pected dipole inclination for the latitude of this site, which
may be due to a tectonic rotation of crust since the ba-
salts were erupted.

PHYSICAL PROPERTIES

The hole was washed to basement with no recovery of
undeformed sediment. Velocity and density measurements
were made on basalt cores as shown in Table 6.

The results are remarkable only for densities and ve-
locities that are generally higher than for average basalts
from this leg. The specimen from Core 3 with a velocity
of 5.98 km/s and density of 2.91 Mg/m?3 is the highest
of these, and well above a mean value for ocean basalts
at laboratory temperature and pressure. The basalts re-
covered are from a massive flow unit, in contrast to the
predominance of pillow basalts in the previous holes of
this leg. The variation in properties downhole does not
reveal any systematic pattern.

SUMMARY AND CONCLUSIONS

Hole 562 was drilled on Anomaly 5D about 60 miles
south of the Hayes Fracture Zone, the first site on the
southernmost flow line. The sediments were washed down
and the bottom felt at 240 m.

The basement, cored for 90 m, consisted of sparsely
plagioclase phyric pillow basalts. Fresh glasses at the mar-
gins of the pillows are very common. Despite some al-
tered parts, the bulk of the crystalline basalts are fairly
fresh. The macro-description and micro-description of
recovered samples show one petrographic unit, but both
major and trace element data show two different chemi-
cal groups. The first chemical group in the basement is
fairly homogeneous even though a downhole gradient is
observed for Al,O; (from 14.6 at the top to 15.2 in the
lower region). The second chemical group is less homo-
geneous, because of variable plagioclase phenocryst dis-
tribution. The two chemical groups show a depleted char-
acter for magmaphile elements, with (Nb/Zr), of ~ 0.3.

It would have been ideal to drill a second hole in the
area to obtain a more extensive sampling of basalt mate-
rial, but we decided to save time for the last hole at
Anomaly 13, where logging and piston coring were
planned.

REFERENCE

Deer, W. A., Howie, R. A., and Zussmann, J., 1976. An Introduc-
tion to the Rock Forming Minerals: London (Longmans).

Table 4. Effect of plagioclase phenocryst addition on chemical composition, Group II, Hole

562.
Liquid (average

composition of samples Composition of 1 part liguid  Composition of 1 part liquid
from Sections 562-8-2 plagioclase + 0.08 plagioclase + 0.08

Element and 562-9-1) Angp plagioclase Anys plagioclase
Si0, 49,98 52.96 50.20 49.06 49.91
TiOy 1.26 1.17 1.17
AlyO3 15.13 29.72 16.21 32.14 16.39
Fey03 11.36 0.84 10.58 0.27 10.54
MnO 0.18 0.17 0.17
MgO 7.26 6.72 0.20 6.74
CaO 12.44 12.28 12.43 15.38 12.66
K,0 0.38 0.13 0.36 0.17 0.36
P7Os5 0.16 0.15 0.15

Note: Plagioclase Angg and Anys compositions from Deer et al., 1976.
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Type A
100}-
" - : =
Table 5. Paleomagnetics properties of Site 562 basalts. = 50
5 L]
Core-Section INRM NRM Stable X MDF
(interval in em)  (x 10-3 emu/em3)  inc. (*)  ine. (°) (% 10— 6 emufemd Oe)  (Oe)
1-2, 28-30 16.77 -27.4 -34.3 410 90 '®,
21, 64-71 371 -1271  -30.8 490 65 ®
2-2, 142-144 1.95 -21.7 -294 110 370 =
2-3, 41-43 2.53 -39.3 - 40.0 60 4590 .
2.4,7-9 3.95 ~188 -1 600 85 .
25, 9-11 31.46 ~259  -350 250 7%
3.1, 46-48 1.66 ~218  -380 145 360
3.2, 141-143 4.39 -131 -8 216 150
3.3, 86-88 0.77 292 -456 108 65 | I i A . |
34, 110-112 4.02 27.0 il6 290 kil 1] 50 100 150 200 250 300
4-1, 75-77 4.01 -21.5 - 28.0 746 200 3 £
42, 4648 42 36 44 2% 185 Peak alternating field (Oe)
4.3, 26-28 431 171 =387 682 7
44, 117-119 1.28 -381  -40.2 138 155
5-1, 64-66 234 -31.2  -409 82 125 Type B
5.2, 89-91 1.81 “11 -328 540 115 —
5.3, 40-42 3.59 ~22 -9, 852 170 100/ ™
5-3, 79-81 2.90 -69 -39 820 157
54, 29-31 1.41 -146 -273 610 7
5-4, 122-124 239 = 10.5 =274 BO4 75
5.5, 47-49 2.21 103  -246 135 280 =
63, §5-87 1.43 -415  -42.1 8S 450
6-4, 94-96 2.85 439  -49.8 85 465
7-1, 26-28 233 -218  -239 85 567
7-2, 56-58 .02 -257 -28.1 105 75 .,
7-1, 126-128 1.89 315 -353 98 475
7-3, 64-66 1.42 -284 -2 80 625
81, 144-146 1.94 -300 -31.8 12 470 = .
82,7-9 4.01 -36.5 =362 132 410 %
9.1, 82-84 3.02 -9 -31.2 95 400 E &0
9-2,23-25 218 -304 -333 92 450 £ 5
9.2, 81-83 3.20 -356 -364 93 450 z
11-1, 115-117 1.48 ~35 -39 94 550
Note: INRM = intensity of natural remanent magnetization (NRM); inc. = inclination; x = sus-
ceptibility; MDF = median demagnetizing field. a.
=
| L 1 i 1 J
0 100 200 300 400 500 600

Peak alternating field (Oe)

Figure 9. Percent natural remanent magnetization (NRM) versus peak
alternating field curves for Type A basalt (562-5-4, 29-31 cm) and
Type B basalt (562-7-1, 26-28 cm). MDF = median demagnetizing
field.
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Figure 11. Downhole plot of magnetic properties with Type A and B
x L L x basalts indicated. MDF = median demagnetizing field.
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Figure 10. Vector diagrams showing the change of NRM after alter-
nating field demagnetization for Type A basalt (562-5-4, 29-31 cm)
and Type B basalt (562-7-1, 26-28 cm). Solid circles are plotted on
the horizontal plane and open circles are plotted on the vertical
plane. NRM = natural remanent magnetization.

Table 6. Physical properties, Hole 562.

Gravimetric density

Sonic velocity GRAPE density  Wet-bulk Water
Core-Section Sub-bottom (km/s) Tempera- (z/cm3) density content @ Lithology
(interval in cm)  depth (m) (horizontal)  ture (°C) (horizontal) (g/cm3) (%) (%)  or remarks

1-1, 94-104 242.0 5.70 22,0 2.88 2.86 1 3 Plag. phyric
basalt

2-3, 113-117 254.2 5.63 22.0 2.80 2.87 1 4 Basalt

3-1, 31-36 259.3 5.98 22,0 291 2.91 1 3 Basalt

4-1, 52-57 268.5 5.42 22,0 2.83 2.85 2 6 Plag. phyric
basalt

5-1, 20-25 277.2 5.15 22.0 277 2.82 3 8 Vesicular
basalt

5-5, 54-59 283.6 5.82 22.0 2.88 2.90 1 3 Plag. phyric
basalt

6-2, 100-112 287.0 5.44 22.0 2.78 2.84 2 7 Basalt

7-2, 134-138 297.2 5.32 22,0 2.76 2.82 2 7 Basalt

Note: Water content is corrected; ¢ = porosity; Plag. = plagioclase. All values measured at laboratory temperature and pressure.,
For details of techniques, see Explanatory Notes chapter (this volume).
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SITE 562 HOLE CORE H1 CORED INTERVAL 0.0-241.0m SITE 562 HOLE CORE 1 CORED INTERVAL 241.0-250.0 m
e
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- 2 =8 I GRAPHIC v oy z 5 x GRAPHIC o
A HEE £l E Fpleleipect . LITHOLOGIE DESCRIPTION HEE HE £l & LitHotogy | 25 LITHOLOGIC DESCRIPTION
w3 [FNl2 3 3 @ 2 g 2 w3 |IN|E|D| 2w 22z m
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- & = E = - = T = =
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SITE 662, CORE H1 Depth 6.0-241.0 m

CORE CATCHER

VARIOLITIC BASALT
010 am: Aphyrie sanalitic basalt with < 1% scattered plagiociane phanocrysts and rslie olivine microshens
crpats, dark gray (TEYR NADI, #ine grained, plagicciase, < 1%, anhedral, 2-10 mm, clising iralic], sbhedesl,
<21 mm, modwrately sttered, varioline are beown [10YR 531 Veicle peromisge 10% in unchilled asrem only.
Q10 em, Piece 1: Thers n & rined (2 em wicdth] of freth bisck hasalt glass which grades inta & varialite 2one
There it o crust of sediment an (he glos rad which contains 1 -2 mm deeitrified glass shards.

SITE 562, CORE 1 Dipth 24102500 m

SECTION 1
PLAGIOCLASE PHYRIC PILLOW SASALT

0-30, 38942, snd 65150 em. Plagioclase moderately phyric basalt, dark gray 125 NAJ in fresh garts snd
grayish brown (2.6 5/2) i sltered parta fine grained. Plagioclese phenocrysts (2-3%), 3 mm-- | em madaratsly
alteved 1o gray brown (Z5Y 5/2). < 1% rourded snd iitequis vesicles [ < 1 mm) filled with lght gresn [eiayg?)
Weing filled with caleite or limestana.

30-38 s 45-656 coe Glass clasts (black) in lenestone mattix, mostly feesh with sitoraton to derk brown
{7.5YR 474) clayi?) sround edges af clasts.

SECTION 2
PLAGIOCLASE PHYRIC PILLOW BASALT

22-95 snd 113136 cm: Plagociase moderately phyric pillow besait gray (2.5Y NG, fresh 1o sightly altesed
< 1% rounded and irragulsr vasicles Tidled with cark 10 light gresn cayi(?]. 1-2% plagioctase phenoeryas (2% mm)
Laaks like bess phyne than in Secton |

0-22 and 97110 cm: Glaas clants (black) in [enestans matrix, mostly frosh with slievation as in Section 1

135140 on: Lmestone with beevily altered ylas clasty (37 e

SECTION 3
PLAGIOCLASE PHYRIC PILLOW BASALT

0=113 and 125160 em| Moderatoly plagiociae phyric basaly, dark gray (7 5YR N4/D), line 1o medaum grained,
plsgioelase phanocryss, 2=3%, anhedial [resorbed), 1-10 mm

Fresh imeriors ta moderately sltored slong fractites sne varilifie roner, brown (10Y R S3) 1% vesicles, 1 mim,
whits, talc, and green chigrite.

0-1,76-77, hned 150 em; Froh black glass,

13121 em: Graded fomibiferous Iimesione, whie (5YA 8/1) graded undisturbed foram beds, ssdimaniary
elmuns feonolidated limestanel, dondritie MO,

SECTION 4

PLAGIOCLASE PHYRIC PILLOW BASALT
0-10cm: Lunestone white (5% F 8/1). Dendritis MaQ
10—40 cm:; Same s Section 1 basalt descogtion,

796 4.LIS
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SITE 562 HOLE CORE CORED INTERVAL 250.0-269.0m
g FOSSIL
« |2 CHARACTER
-NEMAEE R
- H 2l & QRAHIG LITHOLOGIC DESCRIPTION
HF-AE E = LITHOLOGY
P HE TR 3 g
2 |g |3|z|5]8 e 5
ERHEEE :
B Sectian 2, 2040 cm: |ntrapillow — bussls limestone fwiite]
0.5—_ Infiltrated into broken pallow clast (glassh
1 . Batween Section 2, 40 em—Section 3, 80 cm: Small sres of
7 intrapillow limestone.
1.0 Sasair
— with Section 3, B0-50 cm: Basalt (glass) and inrapiliow limestone
a veing Hilling space between pillow marging, limestons sppeart to have
. yracded beclding (goopetall, (or sylatine?)
2
X Basstt
] ==
4 1 et
5
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SITE 562, CORE 2 Depth 250.0-250.0 m

2 ] 8
: T R T
E : o3 8 F 5 & 2 i o3 §.: E 2
5 B § 25 H £E B E
E Ez 38 § Egs : 28 s £ = E I E £ S5z : S o
z g 3 3 £ Z ¢% % = zZ 2 g E = s 3 2 28 § 8 2 uE 2 LAGIDCLASE PHYRIC PILLOW BASAL )
£ § & ¢ s =5 H 5 E .§_ g E E - —§ g H .5 g i £ % E 0129 cm: Sparsely o tane phyeic basalt, Plag 1=6%, genorally 2% Prisms and
g £ = T 22 b EE = E § iR £ = 2 5 = ol g 2 £ roundedi?] glamerocryits ta 10 mm, gensrally 2-5 mm. Rue olivine to 2 mm, shersd-groenish clay. Matrix fine
em S & 6 53 = 6% 0 &4 s 62 5 53 S & £ 62 6 @ £0d S 83 grained dark gray (7.5¥R NA] with vitible plagioclaue laths fo | mm weathersd brown (7.5YR 5/4) close to frac-
= m — — = — - - —_— — — ture.
» A [ 1as L1 H 010 cm: Sparsely vescuiar decransing downhale, Vasicles round, generaliy.<, 1 mm dark clay fillsd
- ’ + T L1 L b 15-BD om: Minor csleite vainlets as shown (diagons] hatched ).
14 * T B5- 120 em- Limestane wnins as shown. |rregular margins fght geay (5Y 2710 [areenien tint]
- 1 1 - 126146 om: Pillow margins dark gray aphanitic and veriolitic, apivyric sparsely vesoular, Fresh glass, highly
i + LA fractured but oaly slaghtly altered 1o palaganite alang cracks.
- || L] E
. » 4 ) L1 ] SECTION 2
A ? rl + B T e SPARSELY PLAGIOCLASE PHYRIC PILLOW BASALT
Fl || 0-43 cm. Pillow margin materl. Soarsely plagocias phytic sphanitic baalt [very dark gray — 75YR N3)
. ic dl + b —{ ond frash black gl Plagiociase phanocrysts 2-3%, mainly 3-8 mm soma to 10 mm rounded(?] glomerocrysty
LI ’ L and prisms. Glass altered dark olve gray [5Y 3/2) slong fractures.
- L4 | = 43140 cm: Sparssly phyric 1o aphyric (still with scattered phanceryats] mainly sphanite piflow beall, dek
2 b xT i aray (TEYR N4 Variatitic whera shown (5531, Altered brown (10YR B/3) mottied gray along fractures, Sparse
— 1 1 | vesicles rear tops of some pillows (=5 em, S0 em, end 135 om), Vesscles round << 1 mm Fifled with desk clay, some
* % | times. bluith green [na number],
| |4 k- 2240, 7080, avd 102-109 e Limestone veins ardd interpdliow brocess matnx, Fine grained lmetone white
B f » I5YR B/1) to pink (BYR 773}
50— {A L —
i * o 4 y SECTION 3
H
= 3| P d M | SPARSELY PLAGIOCLASE PHYRIC PILLOW BASALTS
f 4 H D15 and 105 145 em: Sparsaly phytic, Tine graioed basst as in Section 1 — pillow interior.
- *H £ - 15105 cm: Sparssly phyric, mainky &phanitic bassll end glags of pillow marging 83 n Section 2, Viarolitic rones.
* somewhat thickes 5 cm) and moee altered 1o light yellowish boown (10YR 6/4)
=1 ac 9 L » — 78-86 cm; Limasmona. Pinkish gray (5YR 672} fine grained lumesions with some leminae contesning send-sized,
* f— *T arepsar hasslt graims.
= LA 9 22-35 antl B6—103 em: Sparsely vesiculsr neer pdlow tops. Smaell (<21 mm] round veveles unliled o kel by
? T A i I white oxpanding clay
30| O U SECTION 4
/
f d 1 | SPARSELY PLAGIDCLASE PHYRIC PILLOW BASALT
n H 0-110¢em
L L] L d  Sparsy plagialciss phyrie pillovw basalt sy — 7.5¥R NS/D).
. ’ _: By Plagactasn phanceysts, ganerally -4 mm long and reedie- ke sggregates visibie with hand lene. Soma 3-7 mm
A 1 2 —{  rounded prisms and/or glomeroeryts.
1 L4 b L Altered along fractures within rack and adjacent to calcibe vesns. Tinged with yellownsh beown bie (10 R 516]
- - i 4 Zones tow mm 1o few om wide.
- * d Variolitic wikere shown, gradative in gy, Bul no tesl eolor change i bransition sone.
— L~ -1 — Wascion wparsaly wartiared thioughout; rounded <1 mm=1.4% mm in diameter tiled with durk clay, bluish green
& . =
+ i na cobor wince it changes with hydration).
i 1 H L~ 1 4 1o-tatem
I * ’ Sparly plagioclass phyeic pillow basalt gray (7.5 R NEO) as abave, sxceptions as follaws:
- 1 L1 B Vanulibe sone as noted, grades from glas tvough sohanite besalt [wry dark gray — 1SYR N3D) through
* b1 wariolitic 2one (beawnish yellow — 10¥R G/6) to sparsely plagioclase phyric hasaly idark gray — 7.5YR N5/0)
by = LA T 116=120 cm, Pinca 4: Rock pleces in Piocn & show glass end wesiolitic transition, surfaces not cut
= b 1 — Some glass, sy mcicated,
- 4 1 I 4 SECTIONS
LA f
— 1 t | —| SPARSELY PLAGIOCLASE PHYRIC FILLOW BASALT
¥ I o 1 p-mzem:
H |_L [ |_ Sparsely plagioctise phric pillow basalt gray (7.5Y R NS/01.
_J (- - P— L L — L = Plagioclese phanaeryst, 24 man lang. Seme 3—1 mm rounded prisms andlos glamernerysi.
CORE-SECTION P % 23 24 25 Altoration present slong froctures and adjocent 10 cafcite venlets. Tinged with yellowish brown (10YR 5/6)

by, Zonus narrow, only few mm wids.

WVesicles sparsaly scaiterod throughous, rounded <71 mm- 1.5 mm dipmeter, tilsed with dark cley: some blush
afgen ino colos code) or yallowish brown (10YR B/G) s in altsration.

Variolitic where shown  graces in color with leownhb yallow (10YR B/6) i veriolite sone grading to gray
slightly plagioclase phyre basalt gray (7.5 A N5/D),
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8 g : i} s 2 = 28 8 8¢ £
385 525 FOF SR BEE oGaiilf faiiac qaiiar ozaliaic SPARSELY PLAGIOCLASE PHYRIC PILLOW BASALT
. gs 222 $:% 358533 5 5 2: 3 sE f =& ¥ FE B £ & Bt B 040 und 7085 cm: Spnrseby phyric, 1 :
- = G 2 S 62 5549 £ G554 £ 06 < £ dE 6 & % 40-70 andl BO-85 59\;.-”' e e
m} 5 e G =70 and ©m: Sporsely phyrs i) ] i i — —
“l = e I" '_- i 2 i B Posy ey yhic aphanitic and vanotitie baalt and glass — plllow mecgens mater @l a i
" * p | ] ] — B3-57 and 113-123 em: Calcae weirilots, with cawitis in kower interval
1 125128 cm: Limastene 1 i p
g ‘_. w fine grained, light yellowish brown (0YR 604).
— =
”Q | |1 _| secmionz
a Ed y o 4 L1 GLASS AND SPARSELY PLAGIOCLASE PHYHIC PILLOW BASALT
1 2| %oa 1A n_“ I“" em: Blnck (TOYR 2713 glass In & calitive coment. May the broscy clinsiied a8 o breceid, bal sams ploces are
] “ ‘ - Entirely lass without caltite, while other pleces hawe calcite and lamestone. Caltite iy sparry In canities, and lirme-
J r/ . stone and caltite are dightly off white. Rims of glass pieces [those within limestone] slightly altered 1o palagonite
] L . ' 1 L p 1 \'n:n;lﬁt:r;mmmadwundnudl-? i i dismnter.
i T d <147 om;
i k\ﬂ | — %f.hlv plagroctuse phyrc piflow basalt, gray (7.5Y R NGB/,
d / = v ] B o
‘ agll 8 ) | (TGVRAA) ae. Eories st 1‘:«“:: ml::‘" rock and adiscent 1o calcite rema Color madilied with yellowish Brown
E , T A -ﬂ Variolitic sequence where shown. Glassy rim yraces inta black {1DYR 2/1) aphanitic aphyric asalt,  thraugh
i ‘ 5 : : T » % i vln\::!.l‘l:l:‘um HD:FH B/8) grading down to gray (7.5 Al NE/D) sightly plagiociase phyric basalt, h
P p ? / e sparsaly scattered, sspecially uw.r--luar-w! in a!lrrnﬂ tasait, aphanitic basalt and glass, and variodite
- Tl 4 A DG | A ] zone. Mayimiy not be present in plagiociase phyric basalt sdjscent to the variolite 2one.
e T | I e SECTION 3
- g L/ 4
j A [ A ] f A A — SPARSELY PLAGIOCLASE PHYRIC PILLOW
| BASALT
5
] T a i &;i'—::? and B5—105 coni Sparsety phyric, fine grained buaslt — piliow intetiors as in Cora 2, Sectian 1 and Cose 3,
% A 043, 5085, end 124
| 3 3 150 cm: Sparsaly ph phanitic and var
] * y W 1 W pachombellesmeriilnnen, ric aphanitic and varoditic basall end basalt glass - pillow margin
2 101121 cm: Fragmants inchude all abova rock rypes pl ul i
=1 * < < 4 1 Scattered caboite veinlels where shawn -, et sebi il
LA -
i o - | A SECTION 4
- q 1 d ]
? d SPARSELY PLAGIOCLASE PHYRIC PILLOW BASALT
4 P A & ? L1 - ‘;‘: ;‘5 :ms:ﬂ::lv phyrie, fine grained hasalr — pillow interiors as in Core 2. Section | and Core 3, Section 1.
108 s :‘ed raely phyric apharitic and varselitic pillow basalts ar m Cate 2, Section 2 and Care 3, Section 1
P | ? X mﬂ: zm:‘l‘?‘r “:::bl :I mmnbdm lplunl irlz and varsolinic mangin. 1—7% caloite-filked rounded and iregular
i ¢ in il iiteriors and variolitie sone. Little ealeite vuini "
i / ¥ . I = PR ol iy ie rone. Limle ite veing. Mol much glass here.
oy =
- L] )/ 9
“1
7 T 1 7 ]
=d L1 -
4 4
~ & LY
3 L/ 8A L
- 4 d L
7 T L] 8 A 4 —
4 L1 8] «} A .
i 5 L l_ L
CORE-SECTION 31 32 33 - - N
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SITE 562, CORE 4 Depth 268.0-2770m

SECTION 1

APHYRIC TO SPARSELY PLAGIOCLASE PHYRIC BASALT (MASSIVE FLOW]

0-130 em: Aphyric, fing grained basall becoming spanely plagioclaw phyre downhale. Fine griined basalt
ey (FEYR NE| with atundar (30=-40%7) tnusually long plagioclss nesdies (o 3 rim) randomiy ofented. Fine
< 05 mm) raund, Brown weathared? olivine (5<10%7) in weathersd rones. Plagioclsw phenocrysts, both prisms
and rounded glomerocrysts (7} generally 2—5 mim, womi 1o 10 mm, Abundancy reeches 2-3% below T0.cm,

3068 om: Brick red, fine grained fimestons &1 veind and irregular patches within bassit ysliowish red — SYH 5/61
shown thus: 9 |

Calcitn weing whese shows, =

SECTION 2

SPARSELY TO MODERATELY PLAGIOCLASE PHYRIC BASALT IMASSIVE FLOWI
0160 cm:
Fine grained, massve basalt becommg more plagiocisse phyne downhole,
30-40% elongats (34 mm) plagiolaus needles randomly oriented.
Fine. round, brown iwine(7) (5-10%1 in d Toneg.
Plagioclaie phenocrysts, prisms and rounded glomeroerysts (25 mm up to 10 mm),
Some calzite filled weins, moderately &ltered.

SECTION 3

PLAGIOCLASE PHYRIC BASALT IMASSIVE FLOW
PLAGIOCLASE PHYRIC PILLOW BASALT
0-77 cmy
Modsramly plagiociase phyric bassht, gray [T.5YR N5, tine grained as in Section 1.
Plagwelase phanocrysts larger fto 10 mm) and more sbundant {~5%, locally 1o 10%7)
Dliving phenocrysis to 2 mm, rare.
Apparently gravity accumulation near base of flaw.
7780 e
Anhyrie basall wim only scatiernd, smaller &5 mmi plagioclass phenocryste, Similar 1o sbove, but finer grained
Mostly waathered (g0t gray {10Y R 611 10 light brownish gray (10YR 62}
Apparently the lover margin of fiow, Mote small glass rind at 81 em,
83 cm: Base of How,
S4—150 em:
Soaruety hyric aphanive snd variolitic basalt ard basalt glass — pillow marging
Variolitic zones alterad light ofise gray (5% 672,
Weinlets of eaicite and Miger velns o) [imestone, fing grained, light rededish brewn (BY R G/3),
Glass only dightly palagonitized.

SECTION 4

SPARSELY PLAGIOCLASE PHYRIC PILLOW BASALT AND GLASS CLASTS IN LIMESTONE - CALCITE
MATRIX

10=-56, BE—75, and B0-130 cm: Basait pitlows with venalitic one grading into aphanitic blsck hasslt with
ghass rims. As in Section 3, 84150 om, Fairly fresn to moderately altered. < 1% rounded and irmegular vesicles
1 mm} caleite-tilled ar pitow margias

010, 586, and 77-90 cm: Fresh 1o moderatoly alterod (black} glass clasts in lamestony (ginkish gy -
T.5YR B/2) or calcite {white] or both wgather (82-89 em),

5863 em; Drusy cabeine and glass clast with rounded, empty vesiches (1 -2 mm}

SECTION &

PLAGIOCLASE PHYRIC BASALT PILLOW
0-53 em: Modarately plaginclas phyric basalt, dark gray (7.5YR N4/DL, fine gesined, plagiociase phanserysts,
3-5%, anhadral [resorbed), 3—15 mm, fresh to moderately altered, <<1% unfilled vesicles in variolitic zoney, <1 mm
03 anil 4042 e Varlolitic 2one,

79§ 91IS
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;; - '! é i e g & .E ‘ SITE 562, CORE & Depth 277.0-286,0 m
t .4 3 8.4 x 8.5 x % 3 v §.2 yi. .2 pi.id
P i8%s 5. B85 8.3E3; $.PiGs o3.PiGs of . Fiis 5532 seerion
Z 2§ B 2 24 gz 2 2 i = 3 22388 8¢ 2 233 2835 5% 2 g 3 H PLAGIDCLASE PHYRIC PILLOW BASALT
g Ex § HEETEE B BE§ 35 L 585 £F g H e et
IRIE T g3 2 E 3 I3 s i g &5 § 52 3 332 rg 333 2s § 8g 3 =2 0142 om: Madurately plagiociase phyric finu grained baralt, cotor dark gray (7,5YR N4/), Subhedra 1o round,
- & ge S €« & 82 & & « = &< S o< resorbed plagiockase {~2-6 vl, %), (526 up 10 ! cm. Rock it frash 10 moderately alterad, Vesicles are sbundant in
00— — - — — — — — — upper parts of pillows (10-40 and 107142 e, shape: rourst, slee: <18 mm, Hiling: calcite or clay, some ermply
/ 1 ; 3 r 10-14 and 104177 em: Fresh black giass rinds of pillows, only weakly patagonitized slong fractures. Varialitic
- r A L~ [ o rones ocour chose to glass and we moderately altered (color beown ~ 10YR /31 Few calcite-filled weins occur in
d - % # Piacss 1, 6C and B,
= A -
b T K1 SECTION 2
k| L1
Lif 038 cm: PLAGIOCLASEPHYRIC (PILLOW?] BASALT, Moderately slagiochsse-phyric basalt, color dark gray
= L1 Kl A —| (7.5¥R 5/3); contains whhedral to rounded plagoclae phenocrysts fsize: <1 .cm, abundance:~3 vol, %), Calcite:
4 |4 tilled wesiches ncroase @l bottom (Pieces 28 and C). Pece 2C shows alio imegular vesiches (=<1 em), partly cabeine
coated.
_ 4 _| wsinent; color dark gray (78R NI Subhedral to rounded, revorbed plagsoctase phanocrysts (~2-6 wol, &),
/ frize: <21 em). Basal u fairly fresh except o small zone paralial 1o fractures. Veilches are common in the uppsr part
- L =1 - 138 1o 65 emib and decrease 10 bottom . Thiy soe mostly empty of just coated with some elay mingeal
L | | 171 P 3040 cm: At the top of Pisce 20 occars thin (1 cm| layer of pinkish-gray (7.5Y R N6/2} limestone with angular
— LA —{ palagonite tragments fsize | 1o & mm). The besalt of Piece 20 shows warinlitie transition from sphanitic to fine
/| { ¢ 1 LA grained basalt downward. From 39 cm dowward basalt [ooks mare massive than sbove,
& L1 A L] 4 LA SECTION 3
3 ) 1 / LA MODERATELY PLAGIOCLASE PHYRIC MASSIVE BASALT
m -~ P 1 0142 cm: Gray {7.5¥R NEB), fine grained plagioclass phyrc basalt fakly tresh to moderaiely slisved o grayih
— L | twawn [2.5Y 5/2) along froctures. Soma larger fractures are Nilled with pinkish gray (7.6YR 7/2) ar light brovwn
1 /1 f 7.6 8141 limestone.
- 1 —— - Some smadler fractures filked with eaicite, particulaly st 120138 om.
1 [ b1 2-3% plagioclase phenocrysts (3-7 men, up to 10 mem] prisma oF eguant in shage.
—I —  30-40% plagioctase nesdées (2—3 mm) randamby ariented.
round and irregulur vesicies [1-2 mm) Tilled with greenish clay (71
] A 1 LA <% n-2 ) Tillod wi ah 71
x| |4 SECTION 4
L~ MODERATELY PLAGIDCLASE PHYRIC MASSIVE BASALT
LA ilar 1o Section 3. Generally more altered than Section 3, but otherwise similar.
7 { 9 Similar to Section 3. G Seetion 3, bu ise simi
| o L1 | 7881 cm: Ve illed with punkish geay (YR 7:2) Inmestae.
L1 X A A Minar caleite winlats
- /1 A 7 secrions
100— T L] V] _
L~ ’ 0-117 em: PLAGIOCLASE-PHYRIC BASALT. Moderately plagiociase-phyrs fine grasmd Lasalt Descriplion
- |1 L1 = ma above, Few pligenciate phenocryiti coaser than 1 em (=<1.5 em). Mo visble vesicles at B5 cm pocurs pinkish
. LA @ay limesinne betaeen sy cabcite and balt
— A 11 — At 117 em: erad of massive basalt.
{ A L 118-125 cm. BASALT BRECCIA PIECE. Highly fractured an coleite cvmentad plagioclase-phyric bisall and
. v LA = pslagonite. Variolites in basalt clasts<Z) mm, Few vesiches occur: empty or calcite or clay filling,
| '/ 128-150 emi PLAGIOCLASE PHYRIC BASALT. Moderately plagioclase-phyric basatt, fine grained, dark gray
= 4 L~ =1 (7.5YR KS0), ~5% plagiocless phunocrysts. They are subledes! to rounted, resorbed. No vaticies
. LA - T
[
H % = n
4 % K q
- / , ¢ e
— 11
- L 4
150 — L Ll - L i (— L [— L -
CORE-SECTION 51
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SITE 562, CORE 6 Depth 286.0-2960m
SECTION 1

PLAGQIOCLASE PHYRIC PILLOW BASALT AND BASALT BRECCIA (+ HYALOCLASTITEN

0-50 em: Fragments of moderatly plagiocksse phyric basstt, fine grained. All pioces are from black sphanie
zone close 10 chilled glass rnd and from glass rind, Vesiches are comman, round & 1.5 mm in dsmeter ) and monty
empty. Thir glass showe some minor palsgondtization along fraciuie,

Piece 34; Shows busall breccin with some sltered glass clasis, Shape: rounded and angular, sie: 15 mm 10 3 few
mm. Mareix i very pale begwn {10 R B/31 limestons and calcite

5285 em: Separate peliow of moderately plagiocto-phyrec, fine graed basalt, color. dark gray (257 N4/D)
to grayith brawn (2.5YN 5/2] in altered tomes close to colcite-filled fractures. Plagiocisse (2-3 vol. %) subhedral 1o
rounded, resorbed, size <8 mm. Vesicles are mostly empty.

97150 cm: Piliow basalt fragmants and brecoia Basslt phyric time abave
duseription]. Areccia contaim angutar glass and wome aphanitic hasalt clacts | < 1 em). Somae limestone matrix and
fimally cabcite cement,

SECTION 2

SPARSELY PLAGIOCLASE PHYRIC PILLOW BASALT AND GLASS CLASTS AND BRECCIA

013 and 22-73 em: Black glaws clasts and breceias In cabsite sement | ) wnith Hmetone | S0 ih
vorme places (5166 cm). Mosily fresh or altered fo veliow [10YR 708} 10 oddoh yeflow (7.6Y R B8] drk recdish
brown [5YH 3771 clays arount edges or slong tractures. 2-3% plogocine glomarocrysts (2-5 mem) i the glasi
2-3% raunded smpty vesicles [1-2 mmb in glas.

130132 e Highly altered gloss clasts i lnestane matris.

12-20 em: Varialitic pHlaw edges with glass clast rims in sabcine

76130 ard 133-147 cm: Sparsely ploglockase phyric piliovw Lasalts with beown (10YR 5/3) vanolitic some
gracing through bilack sphanitic basl. Calcite ang limesione in fracrures. Plaginclae phanocrysrs an in glass. Vesiches
s ary gl with some caleie Tilled in pdlow mionors.

SECTION A

1 rLaciocuase pavic PiLLOW BASALT

0-19 crn: Fragmants of moderately to sparsely plagiociesy phynic baalt, Peces 1T and O fine grained, gray
[2.5% NEA), Pieces 1A and B aphanitic and chilled rind fglass). Plagioclse whivedal 10 roamded, resorbed (ke
<5 mmb. Minor patagonitieation akong fractures,

21160 em: Pillaw busall, moderately plagiocise phyre, color gray (257 NEAQ), Magiockase up to 4 val, %
sem: <77 mm, Vesscles sy obundan: between 2235 and 80100 om, filled with clay and caleite. Basalt i lally
trash axcept namrow ranes aloog fractmes. Fresh glads a1 top and bhattom

SECTION &

PLAGIOCLASE PHYRIC PILLOW BASALT

=110 em* Strongly plagoctauphyric, fine gramsd hasalt, color gray (25Y NS/D) to grayish brown in altened
party, Plagsocise phencerysts e abundant (1015 vol, %), sive: <78 mm, shape: swibibedral (o roundsd. resorbed
Watlclas are rare 10 abwenit. Some narrew veindate ses filed with caleite cement o limestone. Fresh glas at 0-2,
23-55, amf 107- 108 em. Lowermoy! paete (381 mainly consists of pinkith gray (75 R 7/21 limestone and shows
Tt glasa, 100,

SITE 562, CORE 7 Depth 395.0-00.0 m
SECTION 1

MODERATE -STRONGLY PLAGIOCLASE PHY RIC PILLOW BASALT
0-1%0em
Madeati 10 shiomly plagociase phyre piliow basd gy [25Y NGAO) artered ® 1o brownith yellow (10YR 6/6)

n Fracrures, pillow edges near calite veirs snd vesiculsr fones

Plagioclase ghunocrysi sie aburdant grading from moderataly 10 viongly phyrie down coce (B-10%), 4-8 mm
in dlimmater; glamaracnyst andion raunded prisma,

Adteration pressal as noted stave

Wariolitic seauence where shown. Glissy rims grade into black {10Y R 2711 aphanitic plagroclese phyrc besalt
theough wariolite zone (10YR G/8] grading down 10 gray piag phyric basale Plagi o Vst bie
ebserwed in all phases cied except glass

Wesrcles ipeesaly scattered, rounded <1 -2 mm o dusmstar. Filled with csleie predomingntly, soms clayd noted,
Few immediately adjacent to ylsss ane snipty.

Glass concentiated i Pieces 1A, 2, 58, TC—E and nim of a pieca in B

SECTION 2

MOUERATELY -STRONGLY PLAGIOCLASE PHYTUC PILLOW BASALT

0150 o Sarme a5 far Section 1, excepleons as noted

35=70 om: Dark brownish green potchis of marerial, Possibly slreration ol olivine. May be remaants of ofiving
whiibile in thin section

SECTION 3

MODERATELY PLAGIDCLASE PHYRIC PILLOW BASALT

0121 om

Seme as for Section 1, with excentions s noted

Plagicclas phaenacsyats lerger 4—B mm in larger pheces of bassl. Smaller (2-4 mm) In smaller rock Hagmants

Anteration of bmalt from gray (257 NED) 1o brownih yellow (10YR 8/6 + gray 2.5Y NSD) hwed beelt, Not s
pronounced dise to smalln size of meks. S present 01 Trsctones snd pilkow sdge

Wariolitie seguence foutlined in Section 1) present as moted

Vesicles spariely scatieesd round,” 12 mvm in dismeier, Cabcite or clay lined, some smpty

Basalts arg smalier piooes and clast fragements than previouly cited in Sections 1| and 2. “Pieces™ 1.7, ardl B are
gooet sxamples of thia

79§ 9118
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SITE 562, CORE 8 Depth 300.0-304.0 m

SECTION 1

SPARSELY FLAGIOCLASE PHYRIC FILLOW BASALT SEQUENCE

0-150 em:

Sparsely plageociane phyric pillow batalt i sequence with gles — ephanitic plagioclase phyric — varslitic —
Magioctase-phyric bawlt. Generally gray (26YR NS); alteration presant adiscent to fractures sod pillow rims

Plagiociase phenocryits s ressnt i virioun degrest of freguency, rom mesrly stesent (Pieces 2, 88 and C, s
DAY 10 wpasiely (Pisces TA-C and BB-C) 10 maderate (Piecm 1,3, &, ared BA). Ouenafl, conw i spansely phoynic
28 ma diameter rounided prisms andfar glomencryils.

Alteration prevent a3 noted adjscent 1o calcite rinds, voins, and to rock fractures and pillow adges. Vanalitic
altgration as designated

Wariolitic saquence where shawn. Intarpillow glass ~ black aphanitic plagloclase-phyvic basalt (10YR 201} -
waeiolitie hasslt, yeflow beown hued Tgeay’ (T0YR G/6) - 2.5Y NG/D zone — gray 2.5¥ NS/0] plagioclase phyric
Basalt. Plagiociase phenocryats nated in ol phases up 1o interiscting glassss.

Witicles sparely scaftaced throughout reck, mainly mnar pitlow marging {variaditic seguenca)
Wesicles rounded<1 <2 mm i diameter. Filled with calcite, clays are empty

Glass cancgntrated In Pieces 3, 4, BA and B, BA, and 94, Centimotass and o volume

SECTION 2

SPARSELY PLAGIOCLASE PHYRIC PILLOW BASALT
Searvely plagivelnm phyrie pillow bassls ssuence giay (2.5 N5/0), Same as in Section 1. Exceplions ot
Plagiocluse phenocrysts 1-6 mm in dismatar, nearly absent i Pieces 1, 2, and 6C and sections of others; all
others are sparsely plagiochse phyrc,
Alteration as in Section 1 1o yellawish brown husd gray (107 R 6/8) plagiociass phyric.
Variobite sequence os noted in Section 1 and indscated
Wesicles spariely scattered, rounded <211 mm in digmeter ong hall ematy, ome-hall day andfor caleite liled,
Glass an inthcated (Pieces SA s BA strong glass ramd,

SITE 562, CORE 8 Depth 304.0-213.0m

SECTION 1

SPARSELY TOMODERATELY PLAGIDCLASE PHYRIC BASALT PILLOWS

0=113em:

Maodurately plagioiuye phyric pillow busalt grey (2.5 NG, fine grained,

Glass margins aimoe right next o fine grained basslt with very narrow {1-3 mmi zones of black aphanitic
Dbasalt and/or very tiny BT mm ) vaiolites [0r no aphanitic basalt or variolities ane visible 3t abl)

3-5% plagioclase glomerocryats [3—10 mm) in pillaw kderiars sl gla rims.

Basalt lairly fresh geay (a8 above) to moderataly altered {grayinh brown — 28Y 5720 sspecially along pillow
meiges rext 1o glass riems or along fractures.

1% roundsd smpty vescles (<1 mm) scattared

B5-82 cm:<1% wregular colcite- filled vesicles (18 munl, Caloite and seddah brown (5 R G/d) and light reddish
Beewwn ISYR B3] limestom in fraciures

120150 em: Aphyric pillow basalt, liner graned, colors as above. Calcite and limestone in lachsres. < 1%
irrogular, calcite fillwd vesicles (25 mm|, bisck.

115-118 cm: O giece of fresh 1o moderately altered iyellowish red [5¥YR 4/8] palagonite} glass clasts in
pinkish gray {8YR 1721 limestone matrix.

0150 om: Plagioclase-phyric pillow bagalt, fine grained, calar: gray (2.5Y NG/DO). Plagiociase phenocrysts up ta
8%; shaps whangular 16 rourl, resoebed; side: < 8 mm. Visichs are rare and mostly empty (s few Tillsd with
calcitel,

0-2. 67-50, art 111116 em: Chilled glass 1inds accomponied by nmy nairow varialithe sone (varloles < 0.5
mml.

Bome pieces show cabtite comanted veirg [shown & )

SECTION 3

MODERATELY PLAGIOCLASE PHYRIC PILLOW BASALT

@ 150 am: Plagiocisms phyric basalt gray (2.5 NS), fine grained like Section 2

3-5% plageocinwe glomerocryste (1-10 menl, fairly fresh [y as stove) to modenately sltered {grayith brown —
5721,

B-11 em: One pince vary strongly altered grouradmass comgiataly light grayish teown (2.5Y 672} in cobar with
plagioclate phenocrysts,

< 1% rounded, smpty vesicles (12 mm] icatiered,

< 1% irveqular and sounded vesicles (13 mm ). Caleite any limestene in veins.
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SITE 582, CORE 10 Depth: 313.0-3220m

SECTION 1

PLAGIOCLASE PHYRIC PILLOW BASALT

0150 om: Modorately plageciase phyric to aphyric, line grainod basalt; colar gray (7.5YR NE/D): plagiociase
shenocryats ug to 1 em, subihedral 1o rounded 10 fewrbed,

The following intervale of this section are aphyric to sparsely plagochoe phync: 013, 40-60, and 57-82 em
Vesicles ondy occur between 40-55 cm, rafe, caleite-filled, and <1 mm,

Fragh glaws ot 38-39, 3041, 63065, B2-84, and 133135 om,

SECTION 2

MODERATELY PLAGIOCLASE PHYRIC PILLOW BASALT

0150 cin: Fine grained, gray (2.5 NG| moderately plagioctess phyt pillow belt

~ 5% plegioctrn phenocryits 12=10 mmb, Taitky tresh (groy as sbove) besalt 1o motderately altered {bgh alve
trown = 26 5/5] Mlong edges ar fractures and some pillow intericr

Calcite amt pink [GYR 7/4) limestone in wein

3033 ot Fresh black glass riams.

SECTION 3

PLAGIOCLASE PHYRIC BASALT
062 em: to iparsaly i phyric bassly, tine grained. color: gray [7.5' At N5/0).
Plagroctave phanocryits (3-5 val, % but rare to absent in Piece 48,
Fresh glass at 5558 cm.

SITE 662, CORE 11 Depth 322.0-331.0m

7 secmion 1

PLAGIOCLASE PHYRIC PILLOW BASALT

0=150 cm: Spersely to moderately plagioclese ohyric, line grained bawll: cobor gray (7.5YR NS/OL. Plagoclas
phanagrysts (2-4%) up to T mm

Fraan glass rines ot 80-51, 6874, andd 104 10% om,

SECTION 2

025 em: PLAGIOCLASE PHYRIC BASALT See above descriphons
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