5. SITE 5471

Shipboard Scientific Party? 3

HOLE 547

Date occupied: 3 May 1981

Date departed: 4 May 1981

Time on hole: 8 hr., 36 min,

Position: 33°46.84'N; 09°20.98' W

‘Water depth (sea level; corrected m, echo-sounding): 3938
Water depth (rig floor; corrected m, echo-sounding): 3948
Bottom felt (m, drill pipe): 3950.5 (beneath rig floor)
Penetration (m): 32.0

Number of cores: |

Total length of cored section (m): 3.5

Total core recovered (m): 3.5

Core recovery (%o): 100

Oldest sediment cored:
Depth sub-bottom (m): 3.5
Nature: Nannofossil ooze
Age: late Pleistocene-Recent

Basement: Not reached

HOLE 547A

Date occupied: 4 May 1981
Date departed: 10 May 1981
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Time on hole: 6 days, 50 min.

Position: 33°46.84'N; 09°20.98' W

Water depth (sea level; corrected m, echo-sounding): 3938
Water depth (rig floor; corrected m, echo-sounding): 3948
Bottom felt (m, drill pipe): 3950.5 (beneath rig floor)
Penetration (m): 744.5

Number of cores: 73

Total length of cored section (m): 674.5

Total core recovered (m): 333.5

Core recovery (To): 49.4

Oldest sediment cored:
Depth sub-bottom (m): 583
Nature: Claystone and calcareous claystone
Age: Albian
Measured velocity (km/s): 2.0-2.2

Basement: Not reached

HOLE 547B

Date occupied: 10 May 1981

Date departed: 22 May 1981

Time on hole: 12 days, 13 hr., 34 min.

Position: 33°46.84'N; 09°20.98' W

Water depth (sea level; corrected m, echo-sounding): 3938
Water depth (rig floor; corrected m, echo-sounding): 3948
Bottom felt (m, drill pipe): 3951.0 (beneath rig floor)
Penetration (m): 1030.0

Number of cores: 36

Total length of cored section (m): 305.5

Total core recovered (m): 154.8

Core recovery (%): 50.6

Oldest sediment cored:
Depth sub-bottom (m): 932.5
Nature: Grayish red and gray sandy mudstone
Age: Rhaetian-Hettangian
Measured velocity (km/s): 2.0-2.5

Basement: Not reached

Principal results: At Site 547, located near the faulted northeastern
flank of the sialic block drilled at Site 544 (Fig. 1), three holes were
drilled. A summary log is shown in Figure 2.

Hole 547

This was a pilot hole to test conditions for casing a reentry
hole; total depth (T.D.) was 32.5 m.

Hole 547A

0-141.1 m: Unit I pale yellowish brown foraminiferal nanno-
fossil ooze and nannofossil coze, Quaternary to late Miocene
(N23-N17). Rests unconformably on

141.1-204.3 m: Unit 1IA, greenish gray nannofossil ooze; mid-
dle to early Miocene (N15-N4).
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Figure 1. Bathymetry around Site 547 based on SEAZAGAN Seabeam map (Auzende et al., this volume). Depths in m.

204.3-225.7 m: Unit [IB, greenish gray, slightly clayey nanno-
fossil ooze to chalk; late Eocene. Rests unconformably on

225.7-279.0 m: Unit III, greenish gray, siliceous, clayey nanno-
fossil chalk; porcellanite nodules; sheared and contorted bedding
and intraformational breccia layers common. Resedimented Eo-
cene, Paleocene, and common Cretaceous fossils. Probably late Eo-
cene in age.

279.0-364.5 m: Subunit IVA, greenish gray, clayey nannofossil
chalk, siliceous and cherty; early Eocene (P7) to early Paleocene
(P1).

364.5-422.6 m: Subunit IVB, mainly debris flows of greenish
gray nannofossil chalk, early Paleocene (P1) to middle Campanian
in age. Rests unconformably (at Red reflector) on

422.6-744.5 m (T.D.): Unit V, grayish green nannofossil-bear-
ing claystone and mudstone, with layers of flat pebble mudstone
conglomerate. Middle to late Cenomanian at the top, late Albian
at T.D.

Hole 547B (reentry hole)

773 m: Unit V, dark grayish green mudstone with intraforma-
tional mudstone conglomerate layers; late Albian. Clasts of micrite
and packstone occur in the lower 60 cm. Valanginian to late Albi-
an.

773-838.9 m: Subunit VIA, red and green nodular and apty-
chus limestone and limestone pebble and breccia beds; Pliensba-
chian-Berriasian.

838.9-932.5 m: Subunit VIB, dark gray shale with clasts of mi-
critic limestone grading downward into pale brown to grayish red
calcareous claystone with nodules of dense micrite. Lower part
highly fractured. Grayish black silty shale alternating with beds of
light olive gray micritic limestone, pebbly limestone beds, dolomit-
ic silty shale, and microcrystalline dolomite beds. Limestone brec-
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cia, conglomerates, and nodular limestone overlie a stromato-
litic(?) bed near the base. Late Hettangian-early Sinemurian to
Pliensbachian.

932.5-1030 m (T.D.): Unit VII, grayish red and gray sandy
mudstone with dominantly sandier intervals, 2-5 cm thick. Minor
granules of composite quartz and feldspar and small gypsum veins
occur locally. Clasts of sandy mudstone and muddy dolomite are
present. Dolomite, dolomitic limestone, and sandy granules and
pebbles are very abundant at the base. Unit VII is interpreted as a
nonmarine deposit and correlated with the red beds at Site 544,
Rhaetian-Hettangian (or older).

BACKGROUND AND OBJECTIVES

Objectives at Site 547 (planning Site MAZ-9)

The original objective at Site MAZ-9, which is only
about 1 km north of Site 547, was to penetrate a com-
plete section of the Cenozoic and Mesozoic to basement,
at a place where the seismic profiler records (Fig. 3)
showed a much thicker development of the acoustic stra-
tigraphy than at Site 544 and where all units might be ex-
pected to be present in a more distal or seaward facies
than at Site 545. The Blue reflector, believed to mark the
top of the Jurassic carbonate platform sequence, is trace-
able to MAZ-9, and we therefore expected to find the
platform rocks here and perhaps to pin down the date of
drowning of the platform and something of its earlier
subsidence history. The thick Cenozoic and Cretaceous
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Figure 2. Summary graphic log of drilling results, Holes 547A and 547B.
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mic units, see the regional synthesis chapter by Winterer and Hinz, this volume.

section believed to be present at MAZ-9 offered the op-
portunity not only to obtain a record of the succession
of oceanic environments, but to bracket more precisely
some of the unconformities that were so uncertainly dat-
ed in the Morocco Basin during Leg 50.

The drilling results at Sites 544, 545, and 546 had re-
confirmed for us the need for drilling at MAZ-9. Beside
the problem of the hiatus in the Tortonian part of the
Miocene, we could see from the seismic records that Ce-
nozoic beds older than those cored at Site 545 were present
at MAZ-9, and we thought that these would most likely
be Paleogene in age. A record of the stratigraphy of
these rocks was required to document this interval of
history, which had so far been unavailable to us. There
was also the possibility of finding Upper Cretaceous
rocks on the slope at MAZ-9. Upper Cretaceous beds
younger than Cenomanian are unknown on the North-
west African margin seaward of the edge of the conti-
nental shelf,

The results at Sites 544 and 545 showed that the Ju-
rassic carbonate stratigraphy in the Mazagan area is com-
plex and includes strong facies differences over short dis-
tances. We therefore wanted to core a complete section
of these strata at MAZ-9 to try to rationalize and to an-
chor more firmly the rather loosely constrained Jurassic
stratigraphy inferred from Sites 544 and 545.

Finally, we reasoned that the salt facies at Site 546
might find landward expression at MAZ-9 in some re-
lated facies, perhaps a sabkha; we would thus be better
able to date the salt and place it in the context of the
succession on the Northwest African continental mar-
gin.
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The relations of the four drilling sites of Leg 79 to the
Mazagan escarpment and slope and to the salt diapirs are
shown in Figure 4.

OPERATIONS

Operations at Site 547 lasted for 19 days, beginning
at 1323 GMT on 3 May, when a double-life beacon was
dropped, until 1434 hr. on 22 May, when the ship got
under way for Lisbon. During the 19 days we drilled
three holes: 547, a hole to test near-surface conditions
for washing-in 16 in. casing for a planned reentry, which
we washed to a depth of 32 m before the sediments be-
came too stiff to penetrate without rotating the bit; 547A,
a hole 744.5 m deep, cored continuously from 79.5 m to
the total depth; and 547B, a reentry hole which was cored
continuously from 724.5 to the total depth of 1030 m
and which required three reentries to complete. We aban-
doned this hole before reaching basement because we
ran out of time.

The approach to Site 547 (Fig. 5) was planned so that
Glomar Challenger would pass directly over Site 544 on
a course from Site 546, turn at Site 544, and run directly
to the plotted location of MAZ-9, on Meteor seismic
line 53-10. By a piece of good luck, the acoustic beacon
at Site 544, which had been dropped 16 days earlier, was
still functioning when we passed by, and this ‘gave us a
good fix to begin the run over MAZ-9. The Challenger
seismic profile across MAZ-9 (Fig. 6) looked reasonably
like Meteor profile M 53-10, a line very nearly parallel
to the Challenger track. We steamed about 3 mi. farther
to see how the seismic picture developed and then, hav-
ing satisfied ourselves that the east-dipping reflectors, at
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Figure 5. Approach to Site 547.

least the Red reflector, were conforming to the general
picture for MAZ-9, we turned back on a reciprocal course
and dropped the beacon at 1423 hr. on 3 May. The sub-
sequent series of satellite fixes indicated that Site 547 is
about 1 km due south of MAZ-9, and within half a ki-

SITE 547

lometer of the Meteor 53-07 seismic line. When due ac-
count of the structural grain of the area is made, Site
547 projects onto M 53-07 at about Shot Point 566 (see
Fig. 30, later).

Before arriving at Site 547, we had decided to make
this a reentry site. The experience at Site 545 showed us
that the Jurassic limestones might be several hundred
meters thick, and the seismic records near MAZ-9 showed
that the top of the limestones was probably at a depth
greater than that at Site 545. Any hope of reaching base-
ment with a single bit thus seemed overoptimistic.

The first business, after establishing the depth of the
seafloor, was to test the induration of the upper part of
the sediment column to determine how much 16-in. cas-
ing would be needed or could be washed in. The first
core taken from Hole 547, in the interval 3944.5 to
3954.0 m below the derrick floor, recovered 3.5 m of
material, and we therefore established the seafloor depth
as 3950.5 m below the derrick floor (3940.5 m below sea
level). We then washed ahead to a depth of 32 m, where
the bit would not penetrate farther without being ro-
tated. This was established as the depth to which the 16-
in. casing could be washed.

We lifted the bit above the seafloor and began opera-
tions in Hole 547A, a pilot hole to explore as deeply as
possible, perhaps event to basement. Because we planned
to take a series of hydraulic piston cores after complet-
ing Hole 547A, a bit-release mechanism was deployed
with the bit. We chose a short-tooth bit in the belief that
it would be more effective than a long-tooth bit if we
were able to reach the Jurassic limestone. We washed
ahead to a depth of 51 m, where we cut Core 547A-1 to
a depth of 60.5 m, and then washed ahead again to take
Core 547A-2 from 79.5-89 m. We believed that the HPC
would carry us no farther than 79.5 m, so we com-
menced continuous coring at this depth.

Coring proceeded without interruption or unusual in-
cident for the next 5 days. The rate of penetration grad-
vally decreased from about 1.5 min./m in the Pleisto-
cene, Pliocene, and Miocene (0-205 m) to about 5 min./
m in the Paleogene and Upper Cretaceous (205-422 m)
(although with considerable variation) and from about
4 to 7 min./m in the Lower Cretaceous (422-744.5 m).

We ran an Eastman Survey device at 488 m, and found
the hole to be inclined more than 6°. At 507 m, the Sur-
vey showed 9.5°; and at 650 m, the reading was greater
than 12° (we had no device aboard for values greater
than 12°).

After Core 73 was cut at a depth of 744.5 m, the
drilling engineers advised us to cease coring, because the
bit, which had now rotated in all for about 54 hr., was
behaving as if a cone might be loose. We were still in
Cretaceous claystone and, although we thought that the
top of the Jurassic limestone was not far below, we could
not believe this bit would last all the way to basement.
We therefore decided to pull out of the hole to change
bits.

By this time, we had also decided that any effort to
take HPC cores in the Pleistocene section had a lower
priority than obtaining cores of the Jurassic and reach-
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Figure 6. Reflection profiler record made from Glomar Challenger.

ing basement, so we began preparations for reentry Hole
547B. The reentry cone and the 16-in. casing were low-
ered to the seafloor and washed in on the morning of
May 12 with a 14-in. bit (experience at Site 416 during
Leg 50 indicated that washing the 16-in. casing through
the upper clayey oozes might go very slowly with.only a
10-in. bit.) Another round trip was made to change
again to a 10-in. long-tooth bit, chosen to speed up cut-
ting through the Cretaceous claystone.

We lowered the pipe to a point a few meters above the
reentry cone, then lowered the sonar search device to
seek the cone. After three failures of the device and about
17 hr. of time the tool worked and we began maneuver-
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ing the ship over the cone. It took another 2 hr. to reen-
ter.

After the pipe was washed in to a depth of 211.5 m,
the overshot device was sent down to retrieve the core
barrel, but it could not do so, even after five tries. Thus
we were forced to make yet another round trip to remove
the core barrel, at a cost of 17 hr. for the round trip and
another 6 hr. to lower the sonar tool, maneuver over the
cone, and reenter (Reentry 2).

From 211.5 to 724.5 m, using a long-tooth bit, we
drilled very quickly: 500 m in one day. At 724.5 m, con-
tinuous coring was resumed, in the belief that the steep
inclination of Hole 547A (more than 12°, with apparent



dips in cores of 23°), meant that the hole had termi-
nated at a somewhat shallower depth beneath the sea-
floor than its length indicated. In fact, correlation of
distinctive lithologic features shows that Core 1 of Hole
547B (724.5-734.0 m) correlates with Core 73 of Hole
54TA (735.0-744.5 m) and confirms that Hole 547A is
inclined strongly from the vertical in its lower part.

Coring with this bit proceeded to Core 547B-9, at a
depth of 803.5 m. At 773 m, we cored the top of the Ju-
rassic limestone. Drilling was very slow and the engi-
neers advised retrieving the bit, even though it had ro-
tated only about 30 hr. We therefore pulled out of the
hole, changed bits and reentered the hole for the third
time. The used bit showed loose bearings and a cracked
cone.

We cored ahead using a button or short-tooth bit in
limestone breccia and claystone to 925 m, where the li-
thology changed to red sandy mudstone. Coring rates in
the limestone were about 12 min./m, except in some of
the breccia intervals, but in the red mudstone the rate
slowed progressively from about 12 min./m at the top to
more than 50 min./m in the last core.

At a depth of 1030 m, the bit would not rotate when
over 20,000 lbs. of weight was applied, and the engi-
neers advised us that further progress was impossible.
There was no time for another reentry, and we did not
want to risk leaving pieces of the bit in the hole, because
we hoped that it could be completed to basement and
logged on a future leg. Thus we abandoned the hole.

By 1030 hr. on 22 May, the bit was on deck (with all
bearings completely destroyed, but with all four cones
still present), and we prepared to depart for Lisbon. Be-
cause the transit was judged to take only 40 hr., we made
a seismic reflection survey in the Leg 79 area, linking
Sites 544, 545 and 547, and running a tie line between
Meteor profiles. This took about 8 hr.. The “single-life”
beacon at Site 545, dropped on 23 April, was still chirp-
ing when we crossed it on 22 May. A calendar of opera-
tions at Site 547 is shown in Figure 7, and the coring op-
erations are summarized in Table 1.

SEDIMENT LITHOLOGY

A detailed log of the lithology and biostratigraphy of
the three holes drilled at Site 547 is shown at the end of
this chapter, as Figure 35.

Hole 547

A total of 32 m of sediment was penetrated in Hole
547, but only the top 3.5 meters were cored.

Unit I (0-3.5 m; Core 1)

The top 3.5 m of the sedimentary pile at Site 547 con-
sist of a highly disturbed clayey or slightly clayey nanno-
fossil ooze of late Pleistocene-Recent age, dominantly
pale yellowish brown (10YR 6/2) in color, but with oc-
casional gray olive green (5GY 3/2) and moderate olive
brown (5Y 4/4) layers. Foraminiferal content averages
about 2% but rare patches of foraminiferal ooze (e.g.,
547-1-3, 16-20 cm) may originally have been winnowed
concentrations. Smear slides show a trace of quartz and

SITE 547

feldspar silt, also silt-sized dolomite rhombs. Carbonate
bomb estimations of total carbonate were not made.

The upper 75 cm of the core is oxidized to moderate
brown (5YR 4/4); below this, occasional layers and bur-
row fills enriched in ferrous sulfides occur.

Discussion: Unit I is pelagic sediment deposited above
the foraminiferal lysocline with a contribution of terrig-
enous clay and silt from the shelf (?coast).

A lamina of formainifer sand suggests an increase of
bottom current activity that reworked sediment. The pale
yellowish brown color of the unit as a whole reflects a
thick surface layer of oxygenated sediment during depo-
sition; the present zone of active seawater diffusion and
high oxygen content is probably expressed by the transi-
tion to a moderate brown colored sediment in the top 75
cm of the core. Below this level, occasional ferrous sul-
fide concentrations along layers and in burrow fills re-
flect local reducing microenvironments around relatively
high concentrations of organic matter.

Hole 547A

Drilling at Hole 547A penetrated to 744.5 m and
achieved core recovery of 49%. One spot core was taken
at 5-60.5 m (Core 1) and continuous coring started at
79.5 m (Cores 2 to 73). Five units are recognized. Unit I
consists of 141.1 m of pale yellowish brown, slightly
clayey nannofossil ooze deposited from the early Pleis-
tocene to late Miocene. Unconformably beneath Unit I,
Unit II is composed of 84.6 m of greenish gray to gray-
ish green clayey nannofossil ooze, which encompasses
two unconformities and ranges from the middle Mio-
cene to Late Eocene. Unit III contains 53.3 m of olive
gray to brown pebbly-cobbly clayey nannofossil chalk
deposited during the Late Eocene. Unit IV consists of
143.6 m of siliceous chalk, porcellanite, and chert over-
lying pebbly-bouldery clayey chalks, which range from
Eocene to Late Cretaceous (Campanian) in age. The
mid-Cretaceous is represented by Unit V, 318.8 m of
dark greenish gray nannofossil-bearing claystone.

Unit I (0-141.1 m; mud line to 547A-8-4, 7 cm)

Unit I, of late Pleistocene-Recent to late Miocene age,
consists of 141.1 m of mainly pale yellowish brown
(10YR 5/2), commonly highly disturbed clayey nanno-
fossil and foraminiferal nannofossil ooze. The age of
the top of the unit is assumed from the results of Hole
547; a thin layer of glauconite-bearing foraminiferal ooze
marks the lower boundary, which adjoins greenish gray
(5G 6/1) slightly clayey nannofossil ooze of Unit II.

Within the interval from 0 to 79.5 m., only one core,
between 51 and 60.5 m, was taken. This consists of pale
yellowish brown clayey foraminiferal nannofossil ooze
(63% CaCO, from carbonate bomb analysis) with some
light olive gray (5Y 6/1) and pale brown (10YR 5/2)
bands. A similar lithology was encountered when coring
recommenced at 79.5 m. '

Foraminiferal content in Unit I decreases downward.
The foraminifer:nannofossil ratio, about 1:7 in Cores 1,
2, and 3, falls to about 1:10 in Core 4, and foraminifers
were absent from many smear slides of the nannofossil
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Figure 7. Calendar of operations, Holes 547, 547A, and 547B.

oozes encountered below this level. Thin layers of fora-
miniferal ooze in Cores 1 and 2 reflect the higher pro-
portion of foraminifers higher in the unit and presum-
ably indicate rare phases of current reworking; siliceous
biogenic debris is extremely rare throughout.

Carbonate bomb data indicate a terrigenous compo-
nent of between 37 and 45% through most of the unit,
decreasing below Core 3 (98.5 m) to around 25%; how-
ever, slit-sized quartz and corroded feldspar rarely total
more than 1% of the sediment. Present throughout Unit
I are silt-sized dolomite rhombs in amounts normally
around 2%.

The pale yellowish brown color of most of the unit is
replaced by grayish orange pink (5YR 5/2) in Cores 3
and 4. Lighter and darker color alternations were de-
tected in Core 4 and color interlayering of pale yellowish
brown and yellowish gray (5Y 7/2) on a 2-3 cm scale
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was detected in Section 547A-6-3, but generally distur-
bance was too great to discern such subtleties. Thin lay-
ers and burrow fills of gray or black pyritic sediment are
ubiquitous in Unit I but certainly less common than in
equivalent strata at Site 545.

Discussion: Unit I represents pelagic deposition above
the foraminiferal lysocline with terrigenous sediment
from the nearby coast. The pale yellowish brown and
gray orange pink colors suggest a well-oxygenated bot-
tom sediment profile, whereas local laminae and burrow
fills of ferrous-sulfide-rich ooze represent reducing mi-
croenvironments around concentrations of organic de-
tritus. These features are less abundant than at Site 545
but their density is comparable to Site 544, reflecting the
greater distance of Sites 544 and 547 from sites of higher
organic productivity over the shelf, as well as slower
sedimentation rates that permit more oxidation by fungi
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and heterotrophic bacteria within the surface sediments.
The terrigenous fractions of the late Miocene to Pleisto-
cene section at Sites 544 and 547 are comparable.

The lowest 7 cm of Unit I is well-sorted, medium
sand composed mainly of foraminifers, but medium-
sand-sized glauconite also occurs; in the lowermost cen-
timeter it increases in abundance to form 50% of the
sediment. This basal deposit clearly reflects a phase of
increased bottom current activity and, judging from the
glauconite abundance, slow sedimentation.

Unit IT (141.1-225.7 m; 547A-8-4, 7 em to
547A-17-3, 73 cm)

The 84.6 m of green gray variable clayey nannofossil
ooze and nannofossil claystone which constitute Unit II
span the late Eocene-early Oligocene to middle or early
late Miocene in age. two hiatuses have been biostrati-
graphically detected; the lower, which occurs at 547A-

15-1, 130 cm, is also marked by a short sedimentological
change which enables division of Unit II into two sub-
units.

Definition of the top of Unit II has been discussed
above; the base is drawn at 547A-17-3, 71 cm, where
grayish green (10GY 5/2) to greenish gray (5G 6/1) nan-
nofossil claystone sharply overlies a thick conglomeratic
Eocene debris flow.

Subunit 1IA (early Miocene to middle or early late
Miocene; 141.1-204.3 m; 547A-8-4, 7 cm to
547A-15-1, 130 cm)

Greenish gray (5G 6/1) and light greenish gray (5GY
8/1) slightly clayey nannofossil ooze dominates Subunit
IIA, becoming firmer downward. Drilling distortion (with
the formation of “drilling cakes”; see report for Site
545) is moderate to severe below Core 8. Color interlay-
ering of greenish gray (5G 6/1) and light olive gray (5Y
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SITE 547

Table 1. Coring summary, Site 547.

Depth from Depth below
Date drill floor seafloor Length Length
Core  (May {m) (m) cored  recovered Percentage
no. 1981) Time Top Bottom Top Bottom (m) (m) recovered
Hole 547
1 3 2334 3950.5-3954.0 0.0-3.5 35 35 100
Wash 3954.0-3982.5 3.5-32.0 15 15 100
Hole 547A
Wash 4 3950.5-4001.5 0.0-51.0
4 0248  4001.5-4011.0 51.0-60.5 9.5 5.2 55
Wash 4 4011.0-4030.0 60.5-79.5
2 4 0517 4030.0-4039.5 79.5-89.0 9.5 5.3 56
3 4 0639 4039.5-4049.0 89.0-98.5 9.5 0.7 7
4 4 0757  4049.0-4058.5 98.5-108.0 9.5 1.6 17
5 4 0922  4058.5-4068.0  108.0-117.5 9.5 7.4 78
6 4 1044 4068,0-4077.5  117.5-127.0 9.5 4.1 43
7 4 1205 4077.5-4087.0  127.0-136.5 9.5 1.9 20
8 4 1331 4087.0-4096.5  136.5-146.0 9.5 6.9 73
9 4 1457 4096.5-4106.0  146.0-155.5 9.5 5.6 59
10 4 1617 4106.0-4115.5  155.5-165.0 9.5 3.1 13
1 4 1744 4115.5-4125.0  165.0-174.5 9.5 58 61
12 4 1904 4125.0-4134.5  174.5-184.0 9.5 5.3 56
13 4 2025  4134.5-4144.0  184.0-193.5 9.5 7 28
14 4 2145 4144.0-4153.5  193.5-203.0 9.5 5.8 61
15 4 2322 4153.5-4163.0  203.0-212.5 9.5 25 26
16 5 0055 4163.0-4172.5  212.5-222.0 9.5 1.7 81
17 5 0229  4172.5-4182.0 222.0-231.5 95 6.5 68
18 5 0416  4182.0-4191.5  231.5-241.0 9.5 24 25
19 5 0556 4191.5-4201.0  241.0-250.5 9.5 23 24
20 5 0759 4201.0-4210.5  250.5-260.0 9.5 9.7 102
21 5 1014 4210.5-4220.0  260.0-269.5 9.5 8.9 94
2 5 1218 4220.0-4229.5  269.5-279.0 9.5 2.7 28
23 5 1423 4229.5-4239.0  279.0-288.5 9.5 59 62
24 5 1619  4239.0-4248.5  288.5-298.0 9.5 22 23
25 5 1752 4248.5-4258.0  298.0-307.5 9.5 5.4 57
26 5 1928 4258.0-4267.5  307.5-317.0 9.5 0.9 9
27 5 2108 4267.5-4277.0  317.0-326.5 9.5 32 34
28 5 2244 4277.0-4286.5  326.5-336.0 9.5 1.0 34
29 6 D028 4286.5-4296.0  336.0-345.5 9.5 2.7 28
30 6 0212  4296.0-4305.5  345.5-355.0 9.5 5.4 57
3 6 0417 4305.5-4315.0  355.0-364.5 9.5 0.6 6
32 6 0619  4315.0-4324.5  364,5-374.0 9.5 5.5 58
33 6 0827  4324.5-4334.0  374,0-383.5 9.5 9.0 95
34 6 1051 4334.0-4343.5  383.5-393.0 9.5 9.4 99
35 6 1228 4343.5-4348.0  393.0-397.5 4.5 2.9 64
36 6 1412 4348.0-4353.0  397.5-402.5 5.0 3.2 64
37 6 1610 4353.0-4362.5  402.5-412.0 9.5 535 58
38 6 1826  4362.5-4372.0  412.0-421.5 9.5 4.5 47
39 6 2041  4372.0-4381.5  421.5-431.0 9.5 1.2 13
40 6 2240  4381.5-4391.0  431.0-440.5 9.5 29 3
41 7 0027  4391.0-4400.5  440.5-450.0 9.5 2.4 25
42 7 0216  4400.5-4410.0  450.0-459.5 9.5 LR | 58
43 7 0407 4410.0-4419.5  459,5-469.0 9.5 4.2 44
44 T 0600 4419.5-4429.0  469.0-478.5 9.5 6.8 72
45 T 0752 4429.0-4438.5  478.5-488.0 9.5 3.2 34
46 7 0949  4438.5-4448.0  488.0-497.5 9.5 4.9 52
47 T 1138 4448.0-4457.5 497,5-507.0 9.5 4.7 49
48 7 1331 4457.5-4467.0  S07.0-516.5 9.5 2.6 27
49 7 1515 4467.0-4476.5  516.5-526.0 9.5 15 37
50 7 1654 4476.5-4486.0  526.0-535.5 9.5 4.8 51
51 7 1841 4486.0-4495.5  535.5-545.0 9.5 6.0 63
52 7 2027 4495.5-4505.0  545.0-554.5 9.5 1.9 41
3 7 2220 4505.0-4514.5 554,5-564.0 9.5 34 36
54 8 0009  4514.5-4524.0  564.0-573.5 9.5 26 27
23 B 0203 4524.0-4531.5 573.5-583.0 9.5 4.3 45
56 8 0408  4533.5-4543.0  583.0-592.5 9.5 6.0 63
57 B 0603 4543.0-4552.5  592.5-602.5 9.5 8.2 86
58 B 0757 4552.5-4562.0 602.0-611.5 9.5 7.5 79
59 8 0955  4562.0-4571.5 611.5-621.0 9.5 7.6 B0
60 8 1148 4571.5-4581.0  621.0-630.5 9.5 6.8 2
61 8 1404 4581,0-4590.5  630.5-640.0 9.5 5.8 61
62 . B 1555  4590.5-4600.0  640.0-649.5 9.5 43 45
63 8 1813 4600.0-4609.5  649,5-659.0 9.3 5.1 54
64 8 2015 4609.5-4619.0  659.0-668.5 9.5 5.1 54
65 8 2244 4619.0-4628.5  668.5-678.0 9.5 0.4 4
66 9 0043 4628.5-4638.0  678.0-687.5 9.5 33 35
67 9 0303 4638.0-4647.5  687.5-697.0 9.5 33 £
68 9 0519  4647.5-4657.0  697.0-706.5 9.5 6.1 64
69 9 0732 4657.0-4666.5  T06.5-716.0 9.5 4.9 52
70 9 1016  4666.5-4671.0  716.0-720.5 4.5 4.4 98
71 9 1223 4671.0-4676.0  720.5-725.5 5.0 24 48
72 9 1448 4676.0-4685.5  725.5-735.0 9.5 6.3 66
73 9 1728 4685.5-4695.0  735.0-744.5 9.5 L1 60
674.5 3335 49
Hole 5478
H1 12 2215 3979.0-4162.5 28.0-211.5 0.01
H2 13 2331 4162,5-4305.0  211.5-354.0 0.1
H3 14 1700 4305.0-4675.5  354.0-724.4 6.9
1 14 1956  4675.5-4685.0  724.5-734.0 9.5 0.1 1
2 14 2204 4685.0-4694.5  734.0-743.5 9.5 7.7 81
3 15 0013 4694.5-4704.0 743.5-753.0 9.5 1.5 7
4 15 0257  4704.0-4713.5  753.0-762.5 9.5 7.0 74
5 15 0604  4713.0-4723.0  762.5-772.0 9.5 9.5 100
6 i5 0936 4723.0-4732.5 772.0-781.5 9.5 6.1 64
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Table 1. (Continued).

Depth from Depth below

Date drill floor seaflloor Length  Length
Core (May {m) (m) cored  recovered Percentage
no. 1981) Time Top Bouom Top Bottom {m) (m) recovered

Hole 5478 (Cont.)

7 15 1232 4732.5-4742.0  781.5-791.0 9.5 5.5 58
8 15 1538 4742.0-4751.5  791.0-800.5 9.5 6.0 63
9 I5 1912 4751.5-4754.5  B00.5-803.5 0 2.7 %0

H4 16 1653 3951.0-4112.5 0.0-160.5 L5

HS 16 2308 4112.5-4754.5 160.5-803.5 0.3
10 17 0515  4754.5-4761.0  803.5-810.0 6.5 5.5 85
1 17 1033 4761.0-4770.0  810.0-819.0 9.0 6.0 67
12 17 1357  4770.0-4779.0  819.0-828.0 9.0 29 32
13 17 1848 4779.0-4788.0 828.0-837.0 9.0 28 k]
14 17 2157  4788.0-4797.0  837.0-B46.0 9.0 2.7 30
15 18 0112  4797.0-4806.0  846.0-B55.0 9.0 3 30
6 18 0426  4306.0-4815.0  855.0-B64.0 9.0 kN | 34
17 18 0835 4815.0-4824.0  864.0-873.0 9.0 1.9 21
18 18 1118 4824.0-4833.0  873.0-882.0 9.0 2.4 7
19 18 1400  4833.0-4842.0  882.0-891.0 9.0 23 26
20 18 1743 4842.0-4B46.5  891.0-895.5 4.5 31 69
21 18 2054 4846.5-4856.0  895.5-905.0 9.5 2.4 25
22 19 0018 4856.0-4865.5  905.0-914.5 9.5 33 7
23 19 0316 4865.5-4874.5  914.5-923.5 9.0 23 26
24 19 0712 4874.5-4883.5  923.5-932.5 9.0 1.7 19
25 19 1145 4883.5-4892.5  932.5-941.5 9.0 6.2 69
26 19 1549  4892.5-4901.5  941.5-950.5 9.0 5.8 64
7 19 2022 4901.5-4910.5  950.5-959.5 9.0 6.1 68
28 20 0048  4910.5-4919.5  959.5-968.5 9.0 1.8 87
29 20 0501  4919.5-4928.5  968.5-977.5 9.0 36 40
30 20 1040  4928.5-4937.5  977.5-986.5 9.0 5.4 60
31 20 1520 4937.5-4946.5  986.5-995.5 9.0 5.7 63
32 20 2156 4946.5-4951.0  995.5-1000.0 4.5 34 76
33 21 0345 4951.0-4960.5  1000.0-1009.5 9.5 4.6 48
34 21 1102 4960.5-4969.5  1009.5-1018.5 9.0 33 n
35 21 1841  4969.5-4978.5  1018.5-1027.5 9.0 4.0 44
36 21 2244 4978.5-4981.0  1027.5-1030.0 25 1.5 60
305.5 163.61 54

6/1) with grayish yellow green (5GY 7/2) occurs on a 6-
15 cm scale in Core 10; alternations of light greenish
gray (5GY 8/1) and greenish gray, 10 to 40 cm thick, oc-
cur in Cores 12 and 13. Although bioturbation is com-
mon throughout and is expressed by light olive gray (5Y
6/1) mottling and mm-scale pyritic burrow fills, identi-
fiable ichnofossils are lacking.

The ooze becomes less clayey downward; carbonate
bomb analysis indicates that the terrigenous component
in Core 8 is about 35%, decreasing to between 25 and
30% in Core 9 and below. Terrigenous quartz-feldspar
content occurs in only a few smear slides in more than
trace quantities, but the glauconite component, though
small (about 1%), is nevertheless significantly higher than
in Unit I. Foraminifers are rare down to Core 13, except
for two layers of foraminiferal nannofossil ooze in Sec-
tion 547A-11-3 (78-81 cm, and 116-120 cm), which are
both rich in glauconite sand at the base. Within Core
13, the foraminifer:nannofossil ratio rises to about 1:20.
Siliceous biogenic debris (radiolarians and sponge spic-
ules) was recognized only in Core 14. Silt-sized dolomite
rhombs form about 1% of the sediment throughout the
subunit.

A hiatus between the early and middle Miocene has
been recognized within Core 14, using foraminifer bio-
stratigraphy. This break may be in Section-4 of that
core, at 14 cm, where a slight color change from light
greenish gray (5GY 8/1) to greenish gray (5GY 6/1) and
light olive gray (5Y 5/2) ooze was detected. Although
the latter darker colors (accompanied by moderate green
gray, 5GY 4/1, and dark green gray, 5GY 4/1, dominate
the lower part of the subunit, light greenish gray (5GY
8/1) reappears locally.



Subunit IIB (late Eocene to middle Oligocene;
204.3-225.7 m, 547A-15-1, 130 cm to
547A4-17-3, 73 cm)

The sharp contact between Subunits IIA and IIB marks
a downward change from greenish gray (5GY 6/1) and
light olive gray (5Y 5/2), slightly clayey nannofossil
ooze to less bioturbated and firmer grayish green (10GY
5/2) nannofossil clay. Burrow fills of Subunit ITA sedi-
ment occur within the top centimeters of Subunit IIB;
the contact represents a hiatus embracing much of the
Oligocene.

Grayish green (10GY 5/2) and greenish gray (5G 6/1)
colors dominate Subunit IIB (21.4 m), with poorly de-
fined color interlayering of lighter and darker shades.
The degree of consolidation increases downward, so that
the sediments of Core 16 and below are claystones. Ter-
rigenous clay content of Subunit IIB varies between 47
and 56% (carbonate bomb analysis); quartz and feld-
spar occur only in trace quantities throughout. Fora-
minifers are also rare and siliceous biogenic debris was
only locally recorded.

Bioturbation increases in intensity downward. Plano-
lites, characterized by darker greenish gray shades, is
common and is accompanied by a dense network of small-
er-diameter burrows; true Chondrites and Zoophycos
occur in Cores 16 and 17 and pyritic “tubes” are ubiqui-
tous.

Discussion: As in Unit I, the hemipelagic sediments
of Unit II were deposited above the foraminiferal lyso-
cline; the presence of Seilacher’s (1967) Nereites ichno-
facies reflects their deep bathymetric position but main-
ly indicates a low-energy environment. Despite their sep-
aration by a considerable unconformity, Subunits I1A
and IIB differ significantly only in their clay content,
their degree of consolidation, and the higher glauconite
content of ITA.

The significance of the upper boundary of Unit II
has been discussed under Unit I. (Further consideration
of this topic is found in the lithologic section of the Site
545 site report.) At Sites 544 and 545, the lower Miocene
rests on the Upper Jurassic and Cenomanian, respec-
tively, but at Site 547 a thick Paleogene sequence has
been preserved.

Unit IIT (225.7-279.0 m; 547A-17-3, 73 cm
to base of Core 22)

The grayish green and green gray nannofossil clay-
stone on Subunit IIB sharply overlies a 53.3-m-thick con-
glomeratic unit of late Eocene age (Fig. 8). The base is
placed below the last occurrence of highly disturbed lay-
ers in Core 22 and above the yellow gray (5Y 7/2) and
light olive gray (5Y 6/1) clayey nannofossil chalk of Core
23

In terms of sediment grade, Unit III varies from a
clayey gravel (Fig. 9) through gravelly clay to occasional,
unbroken clay intervals; the largest gravel clast is 4.2 m
thick (— 12 ¢), penetrated in the lower sections of Core
21. Cores 19 through 21 display a matrix of light olive

SITE 547
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Figure 8. Contact between Units 11 and III (547A-17-3, 73 cm). Note
clast types C (olive gray nannofossil claystone) and E (porcellanite)
within uppermost part of conglomerate. Sample 547A-17-3, 70-90 cm.

gray (5Y 5/2), olive gray (5Y 3/2), and moderate olive
brown (5Y 4/4) clayey or slightly clayey nannofossil
ooze-chalk containing about 56% carbonate (carbonate
bomb data). Core 22 displays a matrix of light olive gray
and yellowish gray clayey nannofossil chalk more simi-
lar to Subunit IVA. Terrigenous quartz-feldspar content
is also low (about 1%) and forminifers form less than
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SITE 547
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Figure 9. Typical view of clast-rich upper part of conglomeratic Unit
III. Note especially clast of light greenish gray clayey nannofossil
chalk in lower part of section, which displays Zoophycos and Pla-
nolites burrows. Sample 547A-18-1, 0-30 cm.
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5% of the sediment. Floating within this matrix are
clasts, originally rounded to subangular but compacted
after deposition, of the following varieties:

A. Dusky yellow green (5GY 5/2) or grayish olive
green (5GY 3/2) nannofossil claystone and nannofossil-
bearing claystone (11-17% CaCOs;);

B. Grayish yellow green (5GY 7/2) bioturbated clay-
ey nannofossil chalk;

C. Olive gray (5Y 3/2) nannofossil claystone;

D. Light greenish gray (5GY 8/1) clayey nannofossil
and foraminiferal-nannofossil chalk;

E. Olive gray (5Y 4/1) medium light gray (N6) and
dusky yellowish brown (10YR 2/2) porcellanite, display-
ing traces of bioturbation.

Of these, clast type D is the most abundant numeri-
cally, with an average diameter of 5 cm; apart from type
E, it is also the least compacted. Clast types B and E are
the least common. Clast type A bears a remarkable sim-
ilarity to the Cenomanian claystones of Unit V at this
site (and also of Subunit IIIA at Site 545). A 4.2-m-
thick clast of this lithology forms the base of the unit.
In both clasts and matrix there has been some recrystal-
lization of what was probably nannofossil carbonate to
calcite microspar.

Packing of clasts varies widely throughout Cores 19
to 22 and the matrix shows slump and convolution struc-
tures indicative of submarine mud flow and slide de-
posits. Thick clast-free intervals occur in 547A-21-1,
547A-21-2, 0-30 cm, 547A-21-2, 77 cm through 547A-
21-6, 40 cm, 547A-20-3, 30-100 cm, 547A-20-4, and
547A-20-5, 0-45 cm and 90-150 cm. Bioturbation,
picked out by darker brown shades, is common within
these intervals and includes Planolites burrows.

The upper part of Unit 111 is similar to the lower, but
clast-free intervals are fewer and thinner and clast densi-
ty within the conglomerates is higher; deformation and
compaction of soft sediments has thus distorted textures
to extreme proportions. Nevertheless, where matrix can
be clearly differentiated, it appears to be dusky yellow
brown (10YR 2/2), olive brown (5Y/YR 3/2), or light
olive gray (5Y 5/2) clayey or slightly clayey nannofossil
ooze-chalk.

Clast variety essentially continues as in the lower
unit. Clast type B contains concentrations of glauconite
sand and an ichnofauna of Planolites, Zoophycos, and
Chondrites picked out by olive brown shades; some ex-
amples of clast type D also display intense bioturbation.
Some type C clasts tend toward olive brown (5Y/YR 3/
2) shades, and porcellanite clasts (type E) increase in
abundance upward in the unit.

Discussion: The sediments of Unit III fit comfort-
ably into a mud-supported debris-flow model. We con-
clude that the clast-free intervals in cores 20 and 21 are
either in situ pelagic deposits or the accumulations of
clast-free mud flows; we favor the former explanation
owing to their common ichnofauna. This conclusion
implies that Unit III is an accumulation of discrete flow
bodies rather than the deposits of a single event.

Preliminary compositional and paleontological stud-
ies on the clasts suggest that most are of Eocene and Pa-
leocene age, also with a Late Cretaceous component.



Unit 1V (279.0-422.6 m; 547A-23 to
547A-39-1, 105 cm)

Unit IV consists essentially of bioturbated greenish
gray (SGY 6/1) and grayish green (10GY 5/2) variably
clayey nannofossil chalk of middle Campanian to late Pa-
leocene or early Eocene age. The upper boundary of the
unit is formed by the base of the conglomeratic Unit III
and Unit IV sharply overlies grayish olive green nanno-
fossil claystones of middle Cretaceous (Cenomanian)
age. The occurrence of gravelly intervals in the lower
half of the unit enables a two-fold division.

Subunit IVA (early Paleocene to late Paleocene or
early Eocene; 279.0-364.5 m; 547A-23 to
5474-31,CC

The conglomeratic Unit III overlies a sequence of bio-
turbated greenish gray (5GY 6/1), light greenish gray
(5GY 8/1), and very light. gray (N8) variably clayey nan-
nofossil chalk and subordinate nannofossil claystone.
Total carbonate content (determined by bomb analysis)
decreases downward from about 71% (slightly clayey
nannofossil chalk) in Cores 22 and 23, through about
60% (clayey nannofossil chalk) in Cores 24 and 25, to
about 35% (nannofossil claystone) in Cores 26 and 27;
carbonate content then increases to about 60% for the
remainder of the subunit.

Amongst the biogenic fraction of Subunit IVA, fora-
minifers are normally present only in trace quantities and
nowhere exceed 3% of the total sediment. Siliceous bio-
genic debris markedly increases from a trace to in excess
of 5% (locally 20%) in the core catcher of Cores 30 and
31; most of this component consists of radolarians. Re-
crystallization of some nannoplankton to calcite micros-
par is common throughout the unit, and a small propor-
tion (about 1%) of silt-sized dolomite rhombs was de-
tected in most smear slides.

The higher siliceous content of Subunit IVA relative
to the rest of the Tertiary sequence presumably explains
the abundance of chertification in the cores. All stages
appear to be present, from incipient porcellanite through
to olive gray (5Y 4/1) and olive black (5Y 2/1) chert; the
sediment surrounding the 5-15-cm-diameter nodules
changes color from typical greenish gray (5GY 6/1) to
dark greenish gray (5GY 4/1) and is relatively enriched
in silica, low in carbonate (about 30%). Cherts and por-
cellanites occur through the subunit and the lack of bio-
genic siliceous debris in smear slides from the higher
cores presumably reflects mobilization and concentra-
tion of silica in local centers.

The quartz-feldspar fraction does not exceed 2% ex-
cept in Cores 30 to 31, where up to 10% was recorded.
This abundance is associated with an influx of silt-sized
volcanic glass and needs further study.

Bioturbation in Subunit IVA is profuse and picked out
by olive gray (5Y 6/1) colors; Planolites, Chondrites-
like burrows, and Zoophycos abound. A progressive de-
crease in the clarity of these structures occurs downward
through Core 30.
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Subunit IVB (middle Campanian to early Paleocene;
364.5-422.6 m Core 547A-32 to Sample
547A4-39-1, 105 cm)

Subunit IVB differs from IVA in that conglomeratic
layers occur. The matrix of these conglomerates and the
intervening sediments is essentially similar to those of
IVA: greenish gray (3GY 6/1) and grayish green (10GY-
5/2) variably clayey nannofossil or foraminiferal nan-
nofossil chalk. Terrigenous content increases slightly
downward from about 28% in Core 33 to 40% near the
base; the quartz-feldspar component nowhere exceeds
3% of the total sediment. The foraminiferal:nannofossil
ratio falls slightly throughout the subunit (1:8 to 1:11)
but is nevertheless higher than for many of the other Ce-
nozoic units at Site 547. Small quantities of radiolarians
and sponge spicules were detected in smear slides, but
much original siliceous biogenic debris has probably been
mobilized to form the porcellanite nodules encountered
at a few places in the section. As in most of the other
Cenozoic units, silt-sized dolomite rhombs form about
2% of the sediment.

The conglomeratic units within Subunit IVB display
clear upward trends in thickness, clast sorting, and clast
matrix ratio, although the clast composition changes lit-
tle. Four clast types are recognized:

A. Dusky yellow green (SGY 5/2) to dark greenish
gray (5GY 4/1) nannofossil-bearing claystone or (rarely)
nannofossil claystone, containing about 16% CaCOj; (car-
bonate bomb analysis) and closely resembling clast type
A of Unit III;

B. Greenish gray (5GY 6/1) to grayish green (10GY
5/2) slightly clayey nannofossil chalk commonly dis-
playing bioturbation (Zoophycos, etc.); this clast type is
similar to the conglomerate matrix;

C. Light olive gray (5Y 6/1) to olive gray (5Y 4/1)
nannofossil claystone or (rarely) clayey nannofossil chalk;

D. Gray porcellanite.

Of these four types, B is by far the most common,
whereas D is rare. Clasts are rounded to subangular and
many are extremely deformed by postdepositional com-
paction (Fig. 10).

The conglomeratic intervals in the lower half of Sub-
unit IVB have a low clast-to-matrix ratio, the latter
commonly forming 95% of intervals which may be sev-
eral meters thick. Thin clast-free intervals show some
slumping and bioturbation, with Zoophycos, Plano-
lites, and the like. In the upper half of Subunit IVB, the
conglomeratic intervals become more discrete, thinner
(average of 50 cm, with a maximum of 1.8 m) and
sharp-based and show distinct fining-upward trends.
The clasts in the lower conglomerates are poorly sorted,
and some approach 50 cm in diameter; sorting is better
in the higher intervals, and the clasts are smaller (nor-
mally less than 10 cm in diameter). The upper intervals
have a high clast-to-matrix ratio (about 3:2) and are sep-
arated by 1-2-m-thick, clast-free, bioturbated intervals
displaying exquisite Zoophycos (Fig. 11). Frequently the
upper conglomerates contain abundant glauconite sand
in their matrix.
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Figure 10. Postdepositional deformation of clasts in clast-poor gravel- Figure 11. Superb example of Zoophycos with central vertical burrow
ly interval toward the base of Subunit IVB. Sample 547A-37-1, in a bioturbated clast-free interval near the top of Subunit IVB.
15-35 cm. Sample 547A-33-2, 35-60 cm.
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Discussion: Unit IV consists largely of pelagic sedi-
ment deposited above the foraminifer lysocline, and the
Nereites ichnofacies of the clast-free intervals attests to a
normally low-energy environment (Seilacher, 1967). The
distribution and fabric of the gravelly intervals, within
thick, clast-poor lower intervals with great variation in
clast size, suggest deposition by proximal submarine
mud flows which must have moved downslope as a thick
“slurry.” The upward trend to better-sorted, clast-rich,
graded layers indicates more distal gravity flows whose
activity ceased at the boundary between Subunits IVA
and IVB.

Unit V (422.6-744.5 m; 547A-39-1, 105 cm to Core
73, bottom)

Unit V encompasses 318.8 m of Cretaceous (late Al-
bian to middle-late Cenomanian age) claystone and cal-
careous claystone with subordinate amounts of pebbly-
cobbly claystone and mudstone. The dominant litholo-
gy is dark greenish gray (5GY 4/1), grayish olive green
(5GY 3/2), and grayish green (10G 4/2) nannofossil clay-
stone. Laminae of olive gray (5Y 4/1), greenish black
(5Y 2/1), and olive black (5Y 2/1) result from flattened
and stretched burrows lying parallel to bedding. Lami-
nae are wispy and discontinuous, range from 0.5 to
4 mm in thickness, and are generally indistinct.

Intervals of planar laminated claystone to mudstone
occur in the lower part of the unit (Cores 58, 59, 69, 71,
and 73) and form a very minor lithology (less than 1%).
These laminated intervals range from 5 to 30 cm in thick-
ness, they are generally darker in color and contain shell
fragments and more quartz silt than the dominant li-
thology. At the base of the unit (547A-73-4, 0-95 cm),
planar laminated claystone of this type is olive black
with brownish black (5YR 3/1) laminae, the darkest sedi-
ment within the entire unit.

The other minor lithology of this unit is pebbly-cob-
bly claystone-mudstone and mudstone conglomerate. It
occurs mostly in the lower part of the unit (Fig. 12).
Pebbly intervals consist of both matrix-dominated and
clast-dominated claystone; they are from 5 cm to 2 m
thick and form 18% of the unit. The thicker intervals
are generally clast dominated and contain the largest
clasts, up to 17 cm although dominantly from 2 mm to
6 cm. Most pebbles are flattened, stretched, and de-
formed around others (Fig. 12). Some, however, are rel-
atively undeformed. Contorted bedding, small slump
folds, and load features are commonly associated with
the pebbly intervals (Fig. 13).

Clasts in thicker pebbly intervals (those greater than
20 cm) in some beds show a poor development of nor-
mal grading; generally, however, they are not graded or
show a complex mixture of normal and reverse grad-
ing. Colors of the clasts are mostly shades of green and
gray—medium gray (N4), light olive gray (5Y 5/2), gray-
ish olive (10Y 4/2), very pale green (10G 3/2)—and con-
tain the same textures and structures as the matrix and
dominant lithology (nannofossil-bearing claystone); these
clasts show the most deformation and flattening. There
are small numbers of olive gray (5Y 3/2) clasts that
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Figure 12. Flattened and deformed clasts in conglomeratic intervals of
Unit V. Sample 547A-69-2, 130-150 cm.
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Figure 13. Slump folding and contorted bedding associated with con-
glomeratic intervals of Unit V. Sample 547A-68-1, 110-125 ¢cm.

show very little deformation; other clasts and laminae
are deformed around them.

The pebbly intervals are in sharp contact with sedi-
ment below and locally have diffusely laminated and bur-
rowed intervals above them. Some distinct sedimenta-
tion units contain a lower pebble-rich bed overlain by a
planar laminated interval which grades into burrowed
claystone above.

Pebbly-cobbly layers compose from 2.2 to 72.4% of
any core (Table 2) and average 18% of total recovered
sediment. The thickness of layers ranges from 5 to 140
cm and averages 20 cm. Thickness of individual layers
increases downward in the unit.
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Table 2. Pebble layers in mid-Cretaceous rocks at Site 547 (Cores
39-73).

Total
pebble layer Individual layer Average
Recovery thickness % Pebbly thickness thickness
Core (cm) (cm) layers (cm) (cm)
39 45 0
40 285 0
4] 245 0
42 550 0
43 420 0
44 680 70 10.3 10, 10, 25, 5, 20 14
45 318 0
46 490 0
47 465 0
48 300 0
49 345 0
50 480 0
51 595 85 14.3 15, 10, 15, 10, 10, 12
10, 15
52 390 0
53 341 10 29 10 10
54 255 4]
55 425 0
56 600 55 9.2 10, 10, 20, 10, 5§ 11
57 T80 70 9.0 30, 15, 5,5,10, 5 12
58 760 50 6.6 15, 10, 5, 20 13
59 760 65 8.6 5,15,5,25,10,5 11
60 670 15 2.2 5, 10 8
61 580 70 12.1 15, 15, 10, 20, 10 14
62 440 20 4.5 5, 15 10
63 510 265 52.6 40, 85, 90, 5, 20, 38
¥ 20, 5
64 515 105 20.4 10, 15, 5, 75 26
65 40 0
66 335 20 6.0 5,15 10
67 325 0
68 615 445 72.4 5, 80, 10, 80, 20, 49
40, 20, 50, 140
69 480 95 19.8 10, 25, 15, 10, 35 19
70 470 0
71 240 80 333 40, 40 40
72 630 120 19.0 5, 35, 35, 45 30
73 575 120 20.9 50, 40, 30 40
Average 18 30

Nannofossil claystone and calcareous claystone form
82% of the recovered sediment of Unit V. The upper 37
m (Cores 39-42) are characterized by swelling claystone.
(As soon as the core was split, the claystone swelled and
pushed out of the liner.) The 128 m below the swelling
clays (Cores 43-56) are composed of a mixture of waxy
and swelling claystone. The lower interval (Cores 56-73)
is dominated by waxy claystone only. XRD analysis
(aboard ship) shows that 1Md illite, kaolinite, and mixed-
layer smectite-illite(?) are present in the swelling clay-
stone (Fig. 14). The waxy claystone contains only 1Md
illite and kaolinite. The presence of smectite accounts
for the swelling characteristics of the claystone.

Burrows within the unit are generally flattened and
deformed beyond recognition. They generally cover less
than 30% of the surface area of a split core and range
from 1 mm to 4 cm in “diameter.” Mostly simple tubes
are present; minor Chondrites, Nereites, and Zoophycos
are recognizable. Pyrite commonly is concentrated in
burrows but also occurs as spherules and small nodules
up to 5 mm across. Barite and calcite veins occur rarely
throughout the section.

The percentage of carbonate in the claystone ranges
from 13 to 49%, but dominantly lies between 20 and
30%. The main carbonate constituent is nannofossils
with subordinate foraminifers and dolomite rhombs. In
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Figure 14. Components of sediments in Unit V, Hole 547A.

the lower part of the unit, carbonate is dominated by a
fine microspar that formed well-indurated, calcareous,
cemented claystone. In this interval the nannofossil con-
stituent is quite variable, depending, presumably, on the
state of recrystallization into microspar. In this lower in-
terval, carbonate content increases, as does the percent-
age of quartz and sand. This increase in coarser clastics
may have increased the permeability of the claystone
and aided carbonate cementation.

Discussion: Unit V consists of terrigenous clays and
subordinate pelagic biogenic particles deposited by sus-
pension on a slope above the foraminiferal and nanno-
fossil CCD. Abundant burrowing indicates that bottom

waters were well oxygenated and supported a diverse ben-
thic fauna. Resedimentation was common: most of the
material originated from contemporaneous, partially
lithified sediment, and large amounts of soft-sediment
deformation resulted. A minor amount of slightly older,
more lithified material was also reworked into Unit V.
The abundant pebble and cobble layers with assocated
slump fold indicate significant debris-flow-like deposi-
tion, with much mixing and slumping. The planar, more
silty and sandy (shell fragments) layers above some peb-
ble beds resulted from upper flow regime deposition by
turbibidity currents. The dominance of clast-rich layers
and the paucity of these “fine-grained” turbidite tails
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indicate at least two sources. The greater amount of
quartz silt and sand and shell debris in the “fine-
grained” turbidites suggests that they originated from
higher up the continental slope where quartz was avail-
able. The pebble-cobbly layers originated from local
areas, probably the slope of the basement high to the
southwest (Site 544). If this is the case, the decrease in
abundance and thickness of conglomeratic intervals up-
ward in the unit suggests that the depositional slope
generally decreased through time. Because the intervals
are discrete and are separated by significant thicknesses
of suspension sediment, initiation of the debris flows
was episodic. This catastrophic resedimentation was mixed
with normal sedimentation from suspension and distal
turbidites from the continental slope to the east.

At Site 545, Cretaceous claystones of a similar age
(Unit IIT) were drilled as 253 to 341 m. Although the
two sites have considerably different thicknesses of stra-
ta (about 90 m for Site 545; about 320 m for Site 547),
they are approximately comparable in age. Late Albian
to late Cenomanian foraminifer and nannofossil assem-
blages were found in both sections, but because the up-
per contact in both units is unconformable, their differ-
ing thicknesses may be the result of either disparate sed-
imentation rates or erosion to different levels. Although
farther seaward, Site 547 Unit V claystones contain con-
siderably more and thicker conglomeratic intervals than
Site 545 Unit III claystones.

Hole 547B

Hole 547B penetrated to 1030 m sub-bottom and
achieved a core recovery of 50.6%. Wash cores were tak-
en at depths of 211.5, 354.0, and 724.5 m sub-bottom
and then, after the third reentry, at 160.5 and 803.5 m
sub-bottom. At Hole 547B, continuous coring started at
724.5 m. Three units are recognized. The first overlaps
with and is a continuation of Unit V of Hole 547A; it is
therefore designated V. It consists of dark green calcare-
ous claystone of Early Cretaceous age.

Unit VI is composed of a complex assemblage of lime-
stone breccia, nodular limestone, and mudstone. Un-
derlying this resedimented carbonate and terrigenous se-
quence is red and gray sandy mudstone of Unit VII,

Because the hole at 547A had a fairly large inclina-
tion (more than 12° from vertical by the downhole tool,
and apparent dips in cores up to 25°), a direct correla-
tion by depth alone is unwise. However, lithologic com-
parisons between holes allow a correlation that departs
only slightly from the correlation by depth alone.

The last section (547A-73-4, 0-95 cm) taken in 547A
contained the first occurrence of olive gray and olive
black claystone. Core 1 of Hole 547B contained green-
ish gray claystone typical of the interval above the base
of Core 547A-73. Core 547B-2 contained a 1.5 + m se-
quence of mudstone conglomerate in an olive gray mud-
stone matrix. Because conglomeratic intervals of this
thickness were not present in 547A and olive gray clay-
stone occurred only in Core 73, it seems likely that Sec-
tion 547B-2-1 correlates with a interval just below Sec-
tion 547A-73-4. Because Hole 547B was drilled closer to
the vertical, the sub-bottom depth of 735 m is used to
mark the beginning of the continuation of Unit V at the
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top of Core 2. The remainder of Unit V in 547B is 28.5
m thick, and the entire unit is 350.4 m thick.

Unit V (735.0-773.0 m; Core 1,
top to 547B-6-1, 105 cm)

The basal 28.5 m of Unit V consists of olive gray,
slightly calcareous mudstone-claystone with subordinate
conglomeratic intervals like that in 547A. Mudstone is
indistinctly laminated with flattened burrows. Pyrite is
very common in burrows and as disseminate spherules.
Downward the mudstone becomes slightly greener (gray-
ish olive green). Nannofossils constitute from 1 to 25%
but commonly less than 10%, foraminifers a trace to
1%, and total carbonate from 13 to 61%.

The conglomeratic intervals contain highly flattened
and stretched clasts of mudstone-claystone identical to
those of 547A. The clasts are mostly pebble- to cobble-
sized. Locally (Section 547B-2-1), slump folds are asso-
ciated with conglomeratic intervals. Three clasts that
were not mudstone were found in Hole 547B: one was a
“granite” cobble in Wash Core H3,CC and the other two
were pebbles of very altered granite and calcareous feld-
spathic sandstone in Section 547B-2-3. The “granite”
cobble is very similar to the granitic gneiss of Site 544; it
contains mylonitic grain boundaries, but no obvious fo-
liation. The altered granite clast has a major mineralogy
identical to that of the granite but contains abundant
calcite veins and chlorite. The third clast is a calcareous
feldspathic sandstone with composite grains of feldspar
and quartz and with mylonitic quartz and feldspar grains
like those in the granite and altered granite.

The base of Unit V is defined at the lowest occur-
rence of dark greenish gray and grayish olive mudstone
(547B-6-1, 105 cm). Clasts of micrite and packstone iden-
tical to those found in Unit VI occur in the lower 60 cm
of the unit. The clasts range from pebble-sized to boul-
der-sized and are angular.

Discussion: The basal interval of Unit V contains tex-
tures and structures like those in Hole 547A (see Hole
547A report), indicating hemipelagic deposition on a
slope with abundant resedimentation. The presence of
the “granite” and sandstone clasts indicates some influ-
ence from outside the site of deposition. The clasts prob-
ably originated from the granitic gneiss of Site 544 or a
nearby high of similar terrane. The large size of the
clasts suggests that basement, weathered basement, and
sandstones derived from the basement were quite close
to Site 547. For such clasts to be deposited in deep ma-
rine environments so close to the source, significant re-
lief is necessary. The basement block which was the
source must have been exposed to erosion during this
time and was perhaps periodically uplifted. This sug-
gests a fault between Sites 547 and 544, forming a steep
escarpment down which granitic debris was transported
into a deep slope environment and mixed with hemipe-
lagic muds and resedimented conglomerates.

Unit VI 773.0-932.5 m; (547B-6-1, 107 cm
to base of Core 547B-24)

The greenish gray nannofossil-bearing claystone of the
Albian Unit V is unconformably underlain by a lime-
stone and claystone sequence 159.5 m thick (Unit VI).



‘The lithologic composition of the unit is highly varia-
ble, consisting of alternating beds of light gray micritic
limestone, reddish and greenish nodular limestone, lime-
stone breccia, conglomerate, calcareous shale, dark gray
shale, rich in organic matter, minor quartz-sandy lime-
stone, and microcrystalline dolomite.

We have subdivided the limestone sequence into two
subunits: the upper subunit is mainly well-cemented lime-
stone, in contrast to the lower subunit, which has inter-
calated calcareous shale, quartz, and sandstone intra-
clasts and shale rich in organic matter. The lithologic
variability reflects the complex development of the lime-
stone, which is due to its location on the flank of the
outer basement high, in the front of the Mazagan Es-
carpment. Thus mixing because of downhill transport
from both the Mazagan Plateau and the outer basement
high influenced deposition at this location.

Subunit VIA (773.0-838.9 m; 547B-6-1, 107 cm to
547B-14-2, 37 cm)

Subunit VIA is a light gray micritic limestone with in-
cipient nodular texture in the upper part and well-devel-
oped nodular texture and multiple limestone breccias in
the lower part. Nodular limestone in Core 8 is reddish
brown and greenish gray, with micritic nodules that are
up to 3 cm in size and are enveloped by an argillaceous
micritic matrix. Both limestones contain well-developed
stylolites.

Three types of allochthonous carbonates occur with-
in the micritic limestone: (1) limestone breccia, (2) lime-
stone conglomerate, and (3) skeletal grainstone. The lime-
stone breccia forms 20-30-cm-thick beds composed of
limestone clasts several millimeters to 15 cm in size.
Clasts are mostly unsorted, except in one bed (547B-7-2,
110-125 cm), which shows grading. The breccia is both
clast- and micritic-matrix-supported. The conglomerat-
ic beds are composed of reddish and greenish biomicrite
and peloid grainstone, cemented by sparry calcite. The
grainstone beds are least common and are composed of
sand-sized microclasts of micrite, peloid grainstone, coat-
ed grains, oolites, and skeletal debris, all cemented by
sparry calcite.

The faunal remains in the micritic limestone and pos-
sibly in the matrix of the breccia beds are ammonities,
aptychi, Saccocoma, calpionellids, radiolarians, short fil-
aments, and foraminifers. Fauna in the clasts are calpio-
nellids, Tubiphytes, with shells of Bositra, which is also
concentrated on several bands of lumachella in Section
547B-8-3. The micritic limestone is locally bioturbated
and partially dolomitized near the upper boundary of
the subunit. A bed of greenish calcareous claystone is
present in the first core near the top of the subunit.

Below the nodular limestone, multiple limestone brec-
cia beds and minor beds of reddish brown and pale green
(10G 6/2) nodular limestone are present. (A crinkle-
laminated crust occurs at 547B-8-3, 145 cm.)

The breccia beds, which are 20-40 m thick, are com-
posed of mainly greenish limestone clasts deposited in a
light brownish micrite matrix. The breccia is clast-sup-
ported, with clasts angular and subangular in shape.
Three clast sizes can be recognized: (1) 10 to 18 ¢cm, (2) 2
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to 4 cm, and (3) sand-sized particles. The clasts are com-
posed of a light gray grainstone with coated grains, on-
colites, ooids, coated Bositra fragments, crinoids, sponge
spicules, crust fragments, thick-walled mollusk fragments,
ammonites, and annelids. The matrix of the breccia is
pale yellowish brown micrite and silt-sized, pelleted pack-
stone, with minor fossil debris, composed, for instance,
of pentacrinoids, Tibiphytes, and foraminifers. The brec-
cia beds are separated from each other by layers of mi-
critic crust, 1-4 cm thick.

Geopetal fabric in the breccia beds, with several stag-
es of void filling, is quite common. Commonly, voids
geopetally filled with multilayered internal sediment sepa-
rate the crust from the underlying limestone intraclasts
(Fig. 15). Thus, the micritic crusts separate individual
breccia beds.

A 2-m thickness of greenish and reddish brown nodu-
lar limestone occurs in Sections 547B-10-3 and 547B-10-
4. The nodules of dense biomicrite and micrite are 1 cm
across and scattered throughout highly calcareous clay-
stone matrix. Slightly nodular bands up to 4 cm in thick-
ness enclose smaller nodules. Some nodules may be re-
worked, but mostly the nodular limestone in in situ.

Clastic influence increases downward from Section
547B-10-1 as the amount of quartz silt and sand, silty
calcareous claystone, reddish-colored, quartz-silty, cal-
careous shale, and coarse-grained fragments of grayish
red feldspathic sandstone increase. From Core 11 down-
ward, the breccia clasts become coarser and more angu-
lar. Pink micrite, pelleted packstone, and skeletal wacke-
stone for the majority of the clasts, which have an aver-
age size of 4 cm. Pyrite and stylolites are common, as is
microfracturing.

The lower boundary of Subunit VIB is placed at the
top of a layer of dark gray calcareous shale.

Subunit VIB (838.9 to 932.5 m; 547B-14-2, 37 cm to
547B-24, base)

More than half (13.6 m; 52.2%) of the recovered sec-
tion (26.1 m; 30.2%) from the more argillaceous lower
division of Unit VI consists of nodular and incipiently
nodular micrite in a clay—claystone or mud-mudstone
matrix. A further quarter (25.6%) of the division con-
sists of oligomictic gravel conglomerate in which micrite
is by far the dominant phenoclast type. Thinly lami-
nated and variably calcareous claystone is medially com-
mon; peloid boundstones and dark-colored, organic-
matter-rich shales, though subordinate, are important
for interpretation of the unit.

Pale red (10R 6/2) or pale yellowish brown (10YR 6/
2) micrite in a darker yellowish brown (about 10YR 4/2)
matrix forms nearly 75% of the major facies. Pale red
nodules in a pale brown (5YR 5/2) or moderate brown
(5YR 4/4) matrix are also common, whereas light olive
gray (5Y 5/2) or even grayish olive (10Y 4/2) matrices
are rare. The nodules vary between 0.1 and 2 cm in di-
ameter (measured normal to bedding), averaging 0.6 cm;
they have a compact to platy form. In thin section they
commonly display a relict peloidal texture. All gradia-
tions occur, from massive micrite, through micrite with
clay wisps or seams which fail to delimit separate nod-
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Figure 15. Void-filling interval sediment between breccia layers. Sam-
ple 547B-11-1, 90-105 cm.

ules, to micrite nodules “floating” in a clay or mud ma-
trix (Fig. 16). Two phases of nodule formation can in
places be recognized: several sharply defined nodules,
the size of small pebbles, are enveloped within larger,
clayey micrite “nodules” which have a more gradational
boundary with the surrounding matrix. Discrete nod-
ules can locally be demonstrated in sifu by dark-colored
burrows which pass from matrix through nodule, but in
some sections the in situ fabric has clearly been disrupt-
ed. Though the nodules appear to have undergone sedi-
mentary reworking into monomictic conglomerates, and
some disturbance may have been by bioturbation, the
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Figure 16. Micritic nodules floating in mud matrix. Sample 547B-
15-2, 25-50 cm.
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major causes of the disruption are probably compaction
and possibly tectonism (Fig. 17). The entire subunit ex-
hibits intense microfaulting and parts are strongly de-
formed. Many clay seams in the micrite-dominated in-
tervals are stylolitic.

Some 65% of the oligomicitic gravel conglomerate
facies has a dark greenish-gray (5GY 4/1) clay or mud
matrix; olive gray (5Y 4/1) or light olive gray (5Y 6/1)
matrices are also common; grayish olive green (5GY 3/
2), grayish green (10G 4/2), and yellow brown colors are
rare. Light olive gray and medium gray (N5) calcite-ce- 75 |-
mented lithologies occur in Cores 21 and 24. Most of
this facies is phenoclast-supported, though matrix-sup-
ported intervals occur; the gravel is granule-sized to large-
pebble-sized, with an estimated mean diameter in the
small-pebble category (about -3 ¢). Compact to platy,
subangular to well-rounded micrite phenoclasts are over-
whelmingly dominant, some have a relict peloidal tex-
ture—undoubtedly derived from the nodular micrite and
clay facies. Platy clasts of a variety of laminites also oc-
cur in the lower part of the subunit; an olive brown or 80 ~
dark yellowish brown (10YR 4/2) microsparite laminite
containing quartz sand layers is conspicuous. Olive gray
(5Y 3/2) mudstone pebbles are common in the higher
part of Subunit VIB and single phenoclasts encountered
include a peloid grainstone containing a chert rich in bi-
valves and a grayish red (5R 4/2) sandy mudstone (in
Core 14) resembling that of Unit VII.

Discussion: The repetition of breccia intervals and
micrite crusts has a definite cyclicity. The poor sorting
and open framework of the breccia beds resulted from 85
deposition by debris flows containing very little fine-
grained sediment. Possibly the fine sediments were trans-
ported farther toward the basin. The fine-grained lime-
stone turbidite sequences occurring in the basin farther
from the Moroccan coast (Leg 50, Site 416) may be
the distal counterparts of the coarse, proximal debris
flows of Site 547. Limestones at Site 544, which was
drilled on the top of the structural block which extends
through Site 547, are very similar to clasts in Subunit
VIA, indicating that some of Subunit VIA is younger
than or about the same age as the limestones at Site 544.
Unfortunately, the limestones at Site 544 are also not re-
liably dated. In contrast to Site 544, the limestones which
overlie the red beds (Unit VII) at Site 547 are low-energy
carbonates, mainly micrites, with a stromatolitic(?) bed
near the base, which is overlain by limestone breccias,
conglomerates, and nodular limestones. The presence of
breccia beds near the base of the limestone sequence
suggests that the basement subsided very rapidly. The o5 - |
occurrence of radiolarians down almost to the contact
with the red beds is also best explained by such subsi-
dence, associated with the rapid establishment of “deep”
water conditions. The organic-matter-rich shales present
in the lower half of the sequence may represent periods
of restriction or slower circulation in a localized depres-
sion. The increase in clastics in the upper part of the
unit suggests a terrigenous source (red beds ‘and base-
ment). The dominance of micritic clasts in the breccia
beds indicates that the clasts were derived from erosion 100
of the de?per, part of the_carbonate slope or reworked Figure 17. Disrupted nodules. Sample 547B-17-1, 70-100 cm.
from the in situ nodular limestone.
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The depositional conditions became pelagic during the
sedimentation of Subunit VIA, when micritic limestones
with calpionellids were deposited. The occurrence of in-
traclasts with calpionellids and high-energy, shallow-wa-
ter, carbonate grains in turbidites indicates that deposi-
tional conditions were pelagic (nodular limestone and
claystone), and that sedimentation was modified by
transport of carbonates by turbidity currents and debris
flows from the shallow, high-energy Mazagan Plateau
shelf area and local highs. Some clasts were probably
derived from the slope and top of the basement high at
Site 544.

Unit VII (923.5-1030.0 m; Cores 25 to 36)

Beneath the complex lithologies of Unit VI lie 97.5 m
of grayish red and gray gypsum-bearing calcareous sandy
mudstones to calcareous sandy mudstone. Alternating in-
tervals of red and gray, from 10 cm to 2 m thick, are sep-
arated by and contain mottled zones in the upper part
of the unit (above Section 547B-31-2). Patches of color
mottling occur throughout these major color alterna-
tions. Below, the unit is dominantly grayish red. The
gray coloration probably results from reduction of he-
matite-stained mudstone during diagenesis because of
the percentage of organic matter. It is common along
microfractures and veins of dolomite and gypsum.

Very fine to very coarse sand is scattered throughout
the mudstone and also concentrated in irregular patches
and stringers with diffuse laminae and in layers 2-4 cm
thick. Sand content is dominantly 5-10%, except in
sandier intervals where it ranges up to 40%. Quartz and
feldspar dominate the sand fraction; mica and heavy
minerals are subordinate. Minor granules of composite
quartz and feldspar occur locally. Sand is angular to
subrounded.

Granules are more common downward in the unit, as
in the presence of sandier intervals that range from 1 to
25 cm thick but are dominantly 2-5 cm thick. Coarse to
granule-sized grains are concentrated in these intervals
and are only rarely scattered throughout the mudstone.
In Core 36, however, abundant dolomite, dolomitic lime-
stone, and sandstone granules and pebbles are very abun-
dant. Below Core 25, “clasts” of gypsiferous mudstone
and muddy dolomite are present. These range from 2
mm to 3 cm across, generally increase in size downward,
are rounded to subrounded, and are identical to the sur-
rounding rock. Most are compact and irregularly shaped,
showing little evidence of transport. A small number
have been flattened and elongated during compaction.
All these characteristics suggest that these “clasts” are
nodules formed in the surrounding mudstone. Some clast-
bearing intervals also contain minor contorted layers.

The sandy mudstone is almost completely structure-
less. Local indistinct mottling and irregular stringers of
sand may have resulted from bioturbation and/or water
escape during compaction. Sand-free mudstone does oc-
cur in the unit but forms less than 1% of the entire sec-
tion. Sand content generally increases from the top down-
ward; variation in the amount of coarse grains is com-
mon.
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Spongy, webby masses of dolomite are common
throughout the sandy mudstone. These masses are con-
centrated in zones from 2 to 20 cm thick, where they
form a gray mottling. Small gypsum veins 2 mm to 2 cm
thick and patches and isolated crystals of gypsum are
common within the dolomite masses, especially in sandi-
er intervals.

The lower contact of Unit VII was not reached at Site
547. The base is placed at the lowest recovered interval
of sandy mudstone at 1030.0 m. The top of the unit is
placed below the last occurrence of limestone breccia of
Unit VI (top of Core 25). Above this a minor amount of
red and gray sandy mudstone is interlayered with gray
claystone and dolomite breccia.

Discussion: The sandy mudstone of Unit VII was de-
posited in a continental environment dominated by a
granitic source terrane. Deposition was very rapid, re-
sulting in poor sorting, massive structure, and very little
concentration of sand in distinct layers. Gypsum and car-
bonate precipitated in the sand muds as they lithified,
suggesting that somewhat arid conditions existed. The
large percentage of fresh feldspar and granite clasts sug-
gests that weathering of the source rock was minimal.

Deposition was probably dominated by mud flow and
high-gradient, braided-flow complexes—essentially distal
fan deltas or alluvial fans. Mud clasts were commonly
ripped up and redeposited by fairly strong currents. At
least one channel drained a complex source terrane,
leading to the formation of the granule intervals found
in Core 36.

BIOSTRATIGRAPHY

Biostratigraphic Summary

Neogene

Foraminifers and calcareous nannofossils are abun-
dant and well preserved in the 204-m-thick Neogene sec-
tion of Hole 547A (Unit I and Subunit [IA). Radiolari-
ans are rare in the uppermost 141 m of the sequence.
The Neogene extends from Core 1 through 547A-15-1,
130 cm.

Nearly 90 m of Pleistocene-age sediment were drilled
at Hole 547A (Cores 1 and 2). The Pliocene section,
however, is less than 20 m thick. A late Pliocene age was
determined for the upper part of Core 3 using nanno-
fossils. In Sample 547A-3,CC an early to middle Plio-
cene age is indicated by foraminiferal and nannofossil
evidence. Core 4 is also of early to middle Pliocene age
according to the foraminiferal evidence, but nannofos-
sils suggest a latest Miocene age.

Cores 5 through 8 represent the late Miocene. A lith-
ologic boundary between Unit I and Subunit IIA at
547A-8-4, 7 cm corresponds to a short diastem in the
early late Miocene (N16) that is inferred from nannofos-
sil and foraminiferal evidence. Middle Miocene sedi-
ments extend down to 547A-14-4, 14 cm, where there is
an obvious hiatus between the foraminiferal middle Mi-
ocene (N9-NT11) and the early Miocene (N4-N6). The
nannofossils do not indicate such a break.



Paleogene and Late Cretaceous

The Paleogene and Late Cretaceous sequence of Hole
547A is characterized by periods of episodic debris flows
and hemipelagic deposition which correspond with Units
I[IB, III, IVA, and IVB. The biostratigraphy of these
lithologic units is here discussed in stratigraphic order.

Subunit IVB extends from 547A-39-1, 105 cm to the
base of Core 31. This interval is characterized by com-
mon debris flows. The microfauna and flora indicate a
Late Cretaecous age for most of the succession; the Cre-
taceous/Tertiary boundary occurs in the lower sediments
of Core 32. Cores 33 and 34 are late to middle Maes-
trichtian in age, Cores 35 through 38 are early Maes-
trichtian to middle Campanian.

Subunit IVA lacks the debris flows of IVB. It also
lacks any significant amount of reworked microfossils.
In Cores 31 through 23, the progressive deposition of
hemipelagic lower Paleocene (P1) through lower Eo-
cene-upper Paleocene (P5-P6) sediments is indicated by
foraminifers and nannofossils and supported by radio-
larian evidence. The lithologic boundary between Units
IIT and I'VA is placed between Cores 22 and 23. Micro-
fossil evidence yields a late Eocene age for Core 22, sug-
gesting that this interval is in fact reworked sediments
from Unit IVA incorporated into the base of debris-flow
Unit III.

A late Eocene age is assigned to the sediments of
Unit III (Core 22 through 547A-17-3, 71 c¢cm). This se-
quence contains an array of redeposited clast types rang-
ing in age from middle Cretaceous through Eocene. Re-
worked foraminifers, nannofossils, and radiolarians are
common in the matrix also.

Subunit IIB (547A-17-3, 71 cm through 547A-15-1,
130 c¢m) is again a hemipelagic deposit containing little
to no reworked older microfossils. A middle Oligocene-
late Eocene age is indicated.

Middle Cretaceous

A thick succession of Cenomanian and upper Albian
sediments was cored at Site 547 (Unit V). The 350-m-
thick sequence extends from 547A-39-1, 105 cm through
547B-6-1, 53 cm. Foraminifers are abundant and well
preserved. Four zones are represented: middle to late Ce-
nomanian Rotalipora cushmani Zone, early Cenomanian
R. gandolfii Zone, and late Albian Planomalina buxtor-
Jfi and Ticinella breggiensis zones. The boundaries of
these zones, including the Cenomanian/Albian bound-
ary, are not clearly defined. There may be repeated as-
semblages near zonal transitions. There is much redepo-
sition within the section, which probably accounts for
its great thickness. Nannofossils and radiolarians found
throughout the section also support the Cenomanian
and late Albian age assignment.

Dark olive-colored clasts contained within a breccia
at the base of Unit V (Sample 547B-6-1, 53-84 cm) yield-
ed an early to middle Albian age based on foraminifer
and nannofossil evidence. Below this (near the base of
Section 547B-6-1) is a claystone for which foraminifers
and nannofossils indicate a Valanginian-middle Hauter-
ivian age.
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Neocomian and Jurassic

Limestones with clay interbeds extend from 547B-6-1,
107 cm through 547B-24. Calpionellids in the lime-
stones of Sections 547B-6-2 through 547B-6-4 indicate
an early Berriasian-late Tithonian age. Punctaptychus
punctatus, an aptychus from Sample 547B-6-3, 142-143
cm, suggests a Tithonian age (Renz, this volume). La-
mellaptychus sparcilamellosus, an aptychus found in Sam-
ple 547B-7-3, 69 cm, is typical for a Kimmeridgian age.
Also sporadically occurring in the limestones of Cores 6
through 10 are Saccocoma, protoglobigerinids, pelagic
bivalves, ammonite fragments, and other aptychi. These
fossils are generally long-ranging and suggestive of a
middle to Late Jurassic age.

The claystone interbeds contain sparse foraminifer,
ostracode, and nannofossil assemblages. In 547B-6-2
through 547B-14-2, 37 cm (Subunit VIA), the sediments
are generally barren of calcareous nannofossils, or where
they are present they are heavily overgrown. Rare to few
benthic foraminifers in the lower clays of Core 7 suggest
a Kimmeridgian age; those from Core 10 indicate a Ba-
jocian to Callovian age. Late Pliensbachian-(?early
Toarcian) foraminifers in 547B-11,CC are associated with
limestone breccias and thus may be reworked. Nanno-
fossils and foraminifers support a Pliensbachian age for
Cores 12 through 18; Cores 18-20 may be early Pliens-
bachian or late Sinemurian in age. Cores 21-23 are
Sinemurian and Core 24 late Hettangian or early Sine-
murian. Palynomorphs recovered from the underlying
beds indicate an early Sinemurian-late Hettangian age
for the lower part of Core 24 and a Hettangian-?Rhae-
tian age for Core 25 (Fenton, this volume).

Nannofossils

At Site 547, Hole 547 consists of one core from the
upper sediment. Hole 547A has discontinuous coring for
the first 79.5 m: Core 1 was obtained from a depth of
51.0 to 60.5 m, Core 2 at 79.5 m, where continuous cor-
ing was resumed. Hole 547B is a reentry hole with con-
tinuous coring. Most cores are described from core-
catcher (CC) samples unless the catcher was believed to
be contaminated or obvious age breaks are noted from
the core-catcher sample; in these cases, samples were tak-
en from within the core in addition to the core catcher.

The sediments of Hole 547-1,CC are of Pleistocene
age. Further investigation by scanning electron micro-
scope is needed to accurately determine the late Pleisto-
cene marker Emiliania huxleyi. A representative assem-
blage is Calcidiscus macintyrei, Gephyrocapsa oceanica,
G. caribbeanica, G. spp., and Discolithina viginitiforata;
C. macintyrei is considered reworked from early Pleisto-
cene sediments.

Hole 547A

The nannofossils of Core 1 are late Pleistocene in age
and are placed within the Emiliania huxleyi Zone (NN21)
(Gartner, 1977). A characteristic assemblage of Core 1 is
Calcidiscus macintyrei (considered reworked), Pseudo-
emiliania lacunosa, Disolithina viginitiforata, Gephyro-
capsa oceanica, and G. caribbeanica. In Core 2, of
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Pleistocene age, further investigation by scanning elec-
tron microscope is necessary to determine the presence
or absence of E. huxleyi. Nannofossils in all the Pleisto-
cene cores are common in abundance and show moder-
ate to good preservation.

Section 547A-3-1, 0 to 20 cm is placed within the Dis-
coaster brouweri Zone, D. tamalis Subzone (bottom half
of NN16) (Okada and Bukry, 1980); this is of late Plio-
cene age. The interval from 547A-3-1, 55 c¢m to
547A-3,CC is of mid to early Pliocene age; this interval
cannot be zoned. A typical assemblage of the Pliocene
includes D. broweri, D surculus, D. tamalis, D. variabi-
lis, and C. macintyrei. Nannofossils are few to common
in abundance and preservation is moderate to good in
Core 3. The latest Pliocene is missing in core 3; this may
be due to poor recovery between Cores 2 and 3 or to a
hiatus.

The calcareous nannofossils of Core 4 are placed with-
in the Amaurolithus tricorniculatus Zone, Triquetro-
rhabdulus rugosus Subzone of latest Miocene age. The
interval from Core 5 through 547A-8-2, 24 cm is of late
Miocene age; the D. quinqueramus Zone (NN11) (Oka-
da and Bukry, 1980) is the only zone resolvable. Nanno-
fossils are few to common in abundance and preserva-
tion is moderate to good. A representative assemblage
of these intervals contains A. primus, T. rugosus, D.
brouweri, D. variabilis, C. macintyrei, and Reticulofe-
nestra pseuodoumbilica.

The interval from 547A-8-4, 129-130 cm through
547A-9-3, 120-121 cm is placed within the D. hamatus
Zone (NN9) (Okada and Bukry, 1980) of early late to
late middle Miocene age. D. hamatus, C. macintyrei, R.
pseudoumbilica, T. rugosus, and D. variabilis are repre-
sentative of this assemblage; preservation is moderate to
good, nannofossils are common in abundance.

The interval from 547A-9,CC through 547A-11,CC
contains nannofossils of middle Miocene age (NN7-NN8)
but cannot be zoned more precisely because marker fos-
sils are missing. A common assemblage contains 7. ru-
gosus, C. macintyrei, Coccosphaera leptopora, R. pseu-
doumbilica, and D. variabilis; nannofossils are common
and preservation is moderate to good.

The nannofossil assemblage of 547A-12,CC through
547A-14,CC is of early middle Miocene age but cannot
be placed within a specific zone. Calcidiscus macintyrei,
Cyclicargolithus floridanus, D. deflandrei, and R. pseu-
doumbilica are typical of this interval; nannofossils are
common and preservation is poor to moderate.

The interval from 547A-15-1, 60-61 cm through 547A-
15-1, 110-111 cm is early Miocene in age, though no
zones can be resolved. Sample 547A-15-2, 60-61 cm is
of middle Oligocene age (top half of NP23-NP24), as
defined by the presence of Sphenolithus distentus. Calci-
discus macintyrei, Cyclicargolithus abisectus, Dictyococ-
cites bisectus, C. floridanus, Discoaster deflandrei, and
S. predistentus are representative of the “Oligocene™ as-
semblages. Sample 547A-15,CC cannot be placed with-
in a zone, but appears to be Oligocene in age. The
assemblage is similar to that above; preservation is mod-
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erate to good and nannofossils are common in abun-
dance.

The interval from 547A-16-1, 50-51 cm through 547A-
17-1, 50-51 cm is tentatively placed within the Helicos-
phaera reticulata Zone (NP21-NP22) (Okada and Bu-
kry, 1980) of early Oligocene age. The assemblage con-
tains, among others, Reticulofenestra umbilica, Isthmo-
lithus recurvus, C. floridanus, Coccolithus formosus,
D. tani nodifier, and S. predistentus. Nannofossils are
few to common and preservation is moderate to good.

The interval from 547A-17-2, 50-51 cm through 547 A-
17-3, 64-65 cm appears to be latest Eocene or earliest
Oligocene. The assemblage in 547A-17-4, 100 cm through
547A-22-2, 90-91 cm is placed within either the D. bar-
badiensis Zone (NP18-NP20) or R. umbilica Zone
(NP16-NP17) (Okada and Bukry, 1980) of late Eocene
age. This interval is deposited in a debris flow; the
youngest of the nannofossils are R. umbilica, Dictyo-
coccites bisectus, C. formosus, and Cyclicargolithus flo-
ridanus, and from these the age was determined. There
is much reworking: nannofossils of the early mid-Eo-
cene, Paleocene, and Late Cretaceous are found within
the assemblage. Preservation is poor to moderate with
this interval.

The interval from 547A-23-1, 19-20 cm through 547A-
25-3, 49-50 cm does not appear to be in a debris flow,
and the amount of reworking is small. The interval con-
sists of a good Paleocene assemblage with Discoaster
multiradiatus, D. mohleri, Fasciculithus tympanifor-
mis, and Heliolithus kleinpellii. However, C. formosus,
an Eocene form, appears in Cores 23 and 25, thus this
interval cannot be excluded. Nannofossils are common
and preservation is moderate to good.

Sample 547A-26-1, 4 cm is placed within the Discoas-
ter mohleri Zone (NP7-NP8) (Okada and Bukry, 1980)
of late Paleocene age; Sample 547A-26-1, 40 cm is as-
signed to the H. kleinpellii Zone (NP6) (Okada and Bu-
kry, 1980). E tympaniformis, Cruciplacolithus tenuis,
Prinsius bisulcus, and Heliorthus concinnus are common
to both assemblages, though D. mohleri is included
within the upper interval. The age boundary corre-
sponds with a lithology break.

The interval from 547A-27-1, 60 cm through 547A-
30-3, 69 cm is of middle Paleocene age, with an assem-
blage containing F. tympaniformis, Chiasmolithus bi-
dens, C. danicus, Cruciplacolithus tenuis, and C. primus.
Dissolution appears to be prevalent in this assemblage.

The interval from 547A-31-1, 46 cm through 547A-
32-4, 30 cm is tentatively placed in the Zygodiscus sig-
moides Zone, C. tenuis Subzone (NP2) (Okada and Bu-
kry, 1980); because nannofossils are poorly preserved and
rare to few in abundance, there is some question about
the exact age. The assemblage within this interval is C.
tenuis, C. primus, Markalius astroporus, and Chiasmo-
lithus spp. (Sample 547A-33-1, 86-87 cm is placed in the
Micula mura biohorizon of latest Maestrichtian age
[Thierstein, 1976].)

The interval from 547A-33-4, 86-87 cm through 547A-
34-6, 69-68 cm is dated by the Lithraphidites quadratus



biohorizon of Thierstein (1976), which is of mid to late
Maestrichtian age. A representative sample of the as-
semblage is L. quadratus, Tetralithus aculeus, Eiffellith-
us eximus, E. turriseiffeli, and M. staurophora; preserva-
tion is moderate and nannofossils are common.

The interval from 547A-35-1, 67-68 cm through 547A-
36-3, 67-68 cm is placed within the Tetralithus trifidus
total range Zone of Thierstein (1976); it is of mid-Cam-
panian to early Maestrichtian age. The assemblage is es-
sentially the same as above, with the exclusion of L.
quadratus and the inclusion of T. trifidus and T, gothi-
CUS.

The interval from 547A-37-1, 65-66 cm through 547A-
39-1, 10-11 cm is placed within the 7. aculeus biohori-
zon (Thierstein, 1976); it is mid-Campanian to early
Maestrichtian in age. 70 aculeus, T. gothicus, M. stauro-
phora, E. eximus, E. turriseiffeli, and Microrhabdulus
decoratus are typical of the assemblage in this interval;
nannofossils are common in abundance and preserva-
tion is moderate to good.

The interval from 547A-40-1, 70-71 cm through 547A-
62,CC contains a nannofossil assemblage placed within
the Lithraphidites alatus biohorizon (Thierstein, 1976)
of Cenomanian age. The assemblage is similar to the
one above except for the addition of L. alatus.

The biohorizon defined by the base of Eiffellithus tur-
riseiffeli (Thierstein, 1976) is that which is used in
547A-63,CC through 547B-6-1, 39-40 cm to date the in-
terval. The assemblage is of late Albian age and in-
cludes such forms as E. turriseiffelli, stephanolithion
laffittei, Vagalapilla stradneri, Cretarhabdus angustifo-
ratus, Parhabdolithus asper, and Transolithus oriona-
tus. Preservation ranges from poor to good; nannofos-
sils are few to common in abundance. Cores 547A-72
and 547A-73 overlap with Section 547B-1-3; all are late
Albian in age.

Hole 547B

Within Section 547B-6-1 there are some apparent
clasts of early to middle Albian age; these clasts contain
essentially the same forms as do upper Albian sediments
except for E. turriseiffeli.

The interval from 547B-6-1, 106 cm to 547B-6-1,
139-140 cm, considered in situ between limestone beds,
appears to be Valanginian to mid-Hauterivian in age.
This age range is defined by the top of Cruciellipsis cu-
villieri and the bottom of Calcicalathina oblongata
(Thierstein. 1976).

As limestone beds became prominent, only bands of
claystone and clay were sampled. The nannofossils in
the interval from 547B-6-4, 47-48 cm to 547B-7-3,
135-137 cm are Tithonian to Kimmeridgian in age. A
representative assemblage consist of Watznaueria spp.,
Cyclagelosphaera deflandrei, and C. margareli; nanno-
fossils are few and preservation is moderate.

The interval from 547B-15-1, 2-4 c¢m through 547B-
18-1, 103-104 cm is early Pliensbachian in age (Hamil-
ton, 1979). A typical sample consists of Calyculus spp.,
Tubirhabtus patulus, Crepidolithus crucifer, C. spp., Pa-
rhabdolithus liasicus, Schizosphaerella punctulata, Zy-
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godiscus erectus, Staurorhabdus quadriarculla, and
Crucirhabdus primulus; nannofossils are common to
few in abundance, and preservation is moderate to
good. Abundance in 547B-19-1, 71-72 cm is low and the
age of the sample is therefore indeterminate; the sample
is no younger than early Pliensbachian.

The interval from 547B-20-1, 126-127 c¢cm through
547B-22-1, 33-36 cm is Sinemurian in age (Hamilton,
1979). The assemblage is similar to the cores above ex-
cept for the inclusion of P marthae; nannofossils are few
to common in abundance and preservation is moderate.

All samples taken below 547B-22-1, 33-36 cm are bar-
ren of nannofossils.

Cenozoic and Mesozoic Foraminifers
Hole 547A

Neogene

Abundant and well-preserved foraminifers were recov-
ered from the 204-m-thick Neogene section at Hole
547A (Units I and IIA). Two diastems are recognized
within the sequence, one within the early late Miocene
and the other between the middle and early Miocene.
Foraminiferal zonations for the Cenozoic are after Stain-
forth et al., (1975).

Core-catcher samples from Cores 547A-1 and 547A-2
comprise the Pleistocene (N22-N23) Globorotalia trun-
catulinoides Zone. Characteristic planktonic species in-
clude Globorotalia truncatulinoides, G. crassiformis, G.
inflata, G. scitula, Globigerina bulloides, G. quinquelo-
ba, G. glutinata, G. falconensis, Globigerinoides ruber,
G. conglobatus, G. trilobus, Orbulina universa, and Neo-
globoquadrina pachyderma. The Quaternary section is
roughly 90 m thick at this site.

Cores 547A-3 and 547A-4 represent the early to mid-
dle Pliocene (N18-N19) Globorotalia margaritae Zone,
characterized by the presence of G. margaritae, G. ple-
siotumida, G. acostaensis, Globigerina nepenthes, Glo-
boquadrina altispira, Globigerinoides trilobus, O. uni-
versa, and Sphaeroidinellopsis paenedehiscens.

The late Miocene (N17) Globorotalia acostaensis Zone
extends from Core 5 through 547A-7,CC. Common
planktonics include G. acostaensis, G. juanai, G. ple-
siotumida, Globigerinoides trilobus, Globigerina nepen-
thes, Globoquadrina altispira, S. subdehiscens, and O.
universa.

The specimens of Globorotalia acostaensis are domi-
nantly sinistrally coiled in Sample 547A-7,CC, implying
a pre-Messinian age (probably late Tortonian). A late
Miocene-middle Miocene age (N15) is represented by
the Globorotalia menardii Zone in Sample 547A-8,CC.
A short hiatus is inferred for the early late Miocene
(N16). Common foraminifers in 547A-8,CC include G.
menardii, G. cf. praemenardii, G. lenguaensis, Globi-
gerinoides trilobus, Globigerina nepenthes, S. seminu-
lina, and O. universa.

The middle Miocene (N9-N135) is represented by the
Globorotalia siakensis Zone and a series of short-dura-
tion zones of the G. fohsi group. Characteristic species
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include G. siakensis, G. praemenardii, G. fohsi group,
Globigerinoides trilobus, Globoguadrina dehiscens, G.
altispira, S. seminulina, and O. universa.

A color change in Sample 547A-14-4, 14 cm may rep-
resent the hiatus between the middle Miocene (N9-N11)
and early Miocene (N4-N6). Common planktonics in
547A-14,CC include Catapsydrax unicavus, C. dissimi-
lis, Globigerina venezuelana, Globigerinoides trilobus,
and Globoquadrina dehiscens. A lithology break at
547A-15-1, 130 cm represents the Neogene/Paleogene
boundary.

Paleogene

At least 151 m of Paleogene sediments were cored in
Hole 547A. The interval from Core 15 through 547A-
17-3, 71 c¢m is assigned a middle Oligocene-late Eocene
age (Unit 1I1B). Foraminiferal assemblages are moder-
ately to well preserved and few to common in abun-
dance, but have a low diversity. Characteristic plankton-
ic species encountered include Catapsydrax dissimilis, C.
unicavus, Globorotalia opima nana, Globigerina vene-
zuelana, and G. angiporoides.

Unit III extends to the base of Core 22. It is a compli-
cated slope deposit containing an array of redeposited
clast types ranging in age from middle Cretaceous through
Eocene. The matrix, too, contains abundant reworked
Late Cretaceous, Paleocene, and Eocene foraminifers.
This unit is tentatively assigned an early Oligocene-late
Eocene age, based on the following recurrent planktonic
species: C. unicavus, C. dissimilis, Globigerinatheka cf.
index, Globorotalia increbescens, G. cf. pentacamerata,
Globigerina linaperta, G. venezuelana, G. ampliaper-
tura, G. cf. eocaena, G. angiporoides, Pseudohastigeri-
na micra, and Chiloguembelina cubensis.

Older Paleogene planktonics mixed with the “autoch-
thonous” assemblages include Globorotalia subbotinae,
G. cf. aragonensis, G. cf. angulata, G. cf. conicotrun-
cana, Globigerina primitiva, and G. soldadoensis. Late
Cretaceous species present include Globotruncana angusti-
carinata, G. primitiva, G. renzi, G. coronata, G. forni-
cata, G. arca, G. sigali, G. stuartiformis, G. mayaroen-
sis, Rugoglobigerina rugosa, R. scotti, and Heterohelix
spp. These represent a wide range in ages from the
Maestrichtian to Coniacian. Rare specimens of Rofali-
pora appenninica and R. greenhornensis of Cenoma-
nian age are also present. Reworked specimens of all
ages are generally well preserved.

Unit IVA, which comprises Cores 23 through 31 and
which ranges in age from earliest Eocene to early Paleo-
cene and is characterized by in situ assemblages contain-
ing few or no reworked older foraminifers. Faunas range
from few to abundant with moderate to good preserva-
tion.

Core-catcher samples from Cores 23 and 24 yield an
earliest Eocene-late Paleocene age (P5-P6). Character-
istic species include Globorotalia aequa-subbotinae, G.
acuta, G. cf. occlusa, G. cf. velascoensis, Globigerina
mckannai, G. linaperta, G. primitiva, and G. soldadoen-
Sis.
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A late Paleocene age (P3-P5) is indicated for 547A-
25,CC. Typical planktonics are Globorotalia acuta, G.
occlusa, G. cf. angulata, G. conicotruncana, G. cf. pu-
silla, Globigerina triloculinoides, and G. mckannai.

Cores 27 through 29 are assigned a middle to early
Paleocene age (P2-P3); Globigerina triloculinoides, Glo-
borotalia pseudobulloides, G. cf. pusilla, and G. cf.
angulata are commonly present.

Cores 30 and 31 are early Paleocene (P1) in age. Char-
acteristic planktonics include Globigerina triloculinoides
and Globorotalia pseudobulloides, with rare Globigeri-
na daubjergensis.

Early Paleocene-Late Cretaceous

Unit IVB is represented by Core 547A-32 through
547A-39-1, 105 cmy; it is similar to Unit IVA but is char-
acterized by numerous debris flows. The foraminiferal
assemblages consist of few to abundant, moderately to
well-preserved earliest Tertiary and Late Cretaceous spe-
cies. Faunas from Section 547A-32-2 belong to the early
Paleocene (P1) Globigerina daubjergensis Zone, charac-
terized by G. daubjergensis, G. triloculinoides, and Glo-
borotalia pseudobulloides. The core-catcher sample from
Core 32 yielded an earliest Paleocene assemblage of the
Globigerina eugubina Zone, including Eoglobigerina cf.
danica, G. fringa, Globigerina sp., and Guembelitria
sp.
The late to middle Maestrichtian encompasses Cores
33 and 34. Characteristic taxa are Abathomphalus ma-
yaroensis, Globotruncana contusa, G. stuarti, G. falsos-
tuarti, G. arca, Rugoglobigerina spp., and Heterohelix
spp. Cores 35 through 38 are early Maestrichtian-mid-
dle Campanian in age. Typical species of Globotrun-
cana include G. fornicata, G, stuartiformis, G. obliqua,
G. lapparenti, G. arca, and G. cf. rosetta.

Holes 547A and 547B

Middle Cretaceous

The lithologic boundary at 547A-39-1, 1-5 cm marks
the top of the 350-m-thick succession of Cenomanian
and upper Albian sediments. Foraminiferal assemblages
are abundant and well preserved. The Cenomanian ex-
tends from Cores 547A-39 through 547A-60. Common
planktonic species include Rotalipora appenninica, R.
cushmani, R. greenhornensis, R. brotzeni, R. gandolfii,
Praeglobotruncana spp., Hedbergella delrioensis, H.
planispira, H. amabilis, Calvihedbergella simplex, Glo-
bigerinelloides bentonensis, G. caseyi, Schackoina ceno-
mana, and S. multispinata. Cores 547A-39 through
547A-46 are tentatively assigned to the middle to late
Cenomanian R. cushmani Zone. The early Cenomanian
R. gandolfii Zone is suggested for Cores 47 through 60.
Cretaceous zones are after van Hinte (1976).

The upper Albian extends from Core 547A-61 through
547B-6-1, 53 cm. The Planomalina buxtorfi Zone is
characterized by P. buxtorfi, R. appenninica, R. ticinen-
sis, S. cenomana, and Praeglobotruncana delrioensis.
Typical representatives of the Ticinella breggiensis Zone



include T. breggiensis, T. raynaudi, T. primula, R. tici-
nensis, and R. subticinensis. An early to middle Albian
age is assigned to the interval from 547B-6-1, 53-84 cm.

Hole 547B

Early Cretaceous and Jurassic

The first limestone conglomerates occur at 547B-6-1,
107 cm. Foraminifers indicating a Valanginian-middle
Hauterivian age are present in Sample 547B-6-1,
140-144 cm. A hiatus is suspected in the upper part of
Section 547B-6-2, where limestone contains calpionel-
lids of early Berriasian-late Tithonian age. Clay inter-
beds are generally rare between Section 547B-6-2 and
547B-14-2, 37 cm (Subunit VIA). Benthic foraminifers
are rare to few in abundance with poor to moderate
preservation. They are commonly iron-stained. A Kim-
meridgian age is suggested for benthic foraminifers
from clays in Core 547B-7, Oxfordian for those in Sam-
ple 547B-8-4, 4-8 cm, and a Bajocian to Callovian age
for those in Sample 547B-10-3, 125 cm. Liassic (late
Pliensbachian-?earliest Toarcian) foraminifers are pres-
ent in 547B-11,CC but are associated with limestone
breccias and hence may be redeposited.

In Subunit (VIB 547B-14-2, 37 cm through Core
547B-24), clay interbeds become more common. Moder-
ately to well-preserved Jurassic benthic foraminifers, pre-
dominantly nodosariids, have been recovered from these
sediments. Abundance is rare to common. An early
Pliensbachian age is assigned to Cores 14 to 20, late
Sinemurian to Core 22, and (?)Hettangian to (?)Sine-
murian to the upper part of Core 24. No foraminifers
are recorded below Core 24.

Thin-Section Biostratigraphy of the Jurassic
Limestones

Calpionellids are found only in Core 6, both in peb-
bles (547B-6-2, 97-100 c¢m) and in apparently in situ sedi-
ments which occur both above (547B-6-2, 40-44 cm)
and below (547B-6-2, 142-148 cm; 547B-6-3, 45-49 cm
and 105-109 cm, and 547B-6-4, 108-112 cm) the level of
the pebbles. In the pebbles, as in the in situ sediments,
the genera Calpionella, Tintinnopsella, and Crassico-
lithina are represented. The top of the Jurassic lime-
stones would be dated as Zone B (or from Zone C) of
Remane (in Jansa et al., 1980), that is, top of the Titho-
nian or early Berriasian.

Saccocoma occurs, in some places abundantly, in Cores
547B-6 and 547B-7. Ophinoid fragments, somewhat re-
sembling Saccocoma, occur down to Core 547B-10 and
perhaps also in Core 547B-12.

Protoglobigerina are certainly present in Core 547B-7
and doubtfully present in Core 547B-8.

Pelagic bivalves (? Bositra) or “filaments” occur in Core
8 and form coquina layers in Section 547B-8-3 (Fig. 18).

From Cores 547B-6 to 547B-16 radiolarians are as-
sociated with the fossils just listed, but from Cores
547B-17 to 547B-24 they constitute the only fossils pres-
ent, aside from ostracodes and a variety of debris. All
radiolarians are calcitized.

SITE 547

5 -5

60 —

Figure 18. Concentrated pelagic bivalve (?Bositra) shells. Sample
547B-8-3, 50-65 cm.

Benthic organisms are not frequent in thin sections ex-
cept in the upper part of the Jurassic limestone (Cores
547B-6 to 547B-12). These include miliolids, nodosariids,
lagenids, and lenticulinids, among others. In Hole 547B
Trocholina occurs in Cores 6 and 8 and serpulids in Cores
10 and 12.

For biostratigraphy, only the calpionellids provide a rel-
atively precise date for the uppermost Jurassic limestones.
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The other organisms identified (Saccocoma, protoglobi-
gerines, pelagic bivalves, etc.) are generally distributed
in Tethyan Middle and Upper Jurassic pelagic facies,
but have poorly defined and especially long ranges.

Radiolarians and Other Siliceous Fossils

Throughout almost all the Cenozoic and Cretaceous
sequence drilled at Site 547, pyrite is abundant in the
acid residues prepared for radiolarians and other sili-
ceous fossils. Most of the recovered radiolarian assem-
blages are indeed pyritized. However, some Cenozoic sam-
ples show well-preserved siliceous assemblages, most
probably still consisting of opal-A, along with partly or
totally pyritized specimens that are in an excellent state
of preservation.

Cenozoic

No radiolarians and only traces of sponge spicules
have been recovered from the uppermost 140 m (Core
547A-1 through 547A-8-3, 90-94 cm) of Pleistocene-Re-
cent to late Miocene age. Pyrite is generally rare and the
yellow brown colors indicate a well-oxygenated bottom
sediment.

Sample 547A-8,CC, middle Miocene in age, contains
abundant pyritized burrow fillings, pyritized sponge spic-
ules, and pyrite inner casts of foraminifers as well as
glauconite. Cores 547A-9 through 547A-11, all of mid-
dle Miocene age, contain abundant pyritized, partly py-
ritized, and siliceous radiolarians as well as few to com-
mon pyritized diatoms and siliceous and pyritized sponge
spicules.

The interval from 547A-14-3, 84-88 cm through
547A-15-1, 30-33 cm contains abundant and reasonably
well preserved assemblages characteristic of the upper
part of the early Miocene Calocycletta virginis Zone.

Samples 547A-16,CC and 547A-17-1, 40-42 c¢cm con-
tain rare, poorly preserved radiolarians assignable to the
late Eocene Thyrsocyrtis bromia Zone. However, species
known to be restricted to the middle Eocene, such as 7.
hirsuta hirsuta, may indicate some reworking.

The interval from Section 547A-17-3 through 547A-
17,CC contains the topmost part of a conglomeratic
unit including various radiolarian-bearing lithologies,
as noted here.

Sample 547A-17-3, 135-137 c¢cm (olive brown [SYR 3/
2] nannofossil claystone) contains a partly siliceous fau-
na assignable to the late Paleocene-early Eocene Beko-
ma bidartensis Zone.

Sample 547A-17-4, 129-132 (greenish gray [SGY 8/1]
clayey nannofossil chalk) contains species such as Sty-
losphaera goruna and Buryella pentadica, indicating an
early to middle Paleocene age, below the Bekoma bidar-
tensis Zone.

In Sample 547A-18,CC the depositional age of this
conglomeratic unit is probably indicated by a middle Eo-
cene assemblage assignable to the Phormocyrtis striata
striata or the Theocotyle cryptocephala cryptocephala
Zones. In the interval from 547A-19,CC through 547A-
23,CC so far only rare and poorly preserved assem-
blages have been found.
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Sample 547A-24,CC contains common, moderately
preserved siliceous and pyritized radiolarians assignable
to the late Paleocene to early Eocene B. bidartensis Zone.

The interval from Sample 547A-25,CC through 547A-
29,CC shows often abundant and well-preserved sili-
ceous and pyritized assemblages of an unzoned early to
middle Paleocene age, below the B. bidartensis Zone. A
typical assemblage includes Stylosphaera goruna, Dorca-
dospyris platyacantha, Buryella tetradica, B. pentadi-
ca, Pterocodon lex, Bekoma campechensis, and many
others.

In Samples 547A-31,CC and 547A-32-1, 85-88 cm,
abundant but poorly preserved assemblages contain Pa-
leocene forms.

In the interval from 547A-32-2, 56-60 cm through
547A-37,CC all samples were barren.

Cretaceous

From Cores 547A-43 to 547A-73, the bottom of Hole
547A, an acid residue of nearly every core-catcher sam-
ple was prepared. All residues contain abundant pyrite
as burrow fillings and as inner casts of benthic and
planktonic foraminifers, juvenile bivalves, and ammo-
nites; occasionally there are pyritized radiolarians, which
are in most of the samples not determinable.

However, the interval from 547A-44,CC through 547A-
45,CC shows, in several samples, an abundant pyritized
assemblage, excellently preserved. It is assignable to the
late early to late Cenomanian Rofaforma hessi Zone
(Pessagno, 1976).

In Hole 547B, so far only 547B-3,CC contains com-
mon, poorly preserved, pyritized radiolarians giving a
vague indication of an Albian to Cenomanian age.

AGE-VERSUS-DEPTH CURVE

The age-versus-depth diagram for Site 547 is shown
in Figure 19. A minor hiatus may exist at the Miocene/
Pliocene boundary. The average sedimentation rate for
the late Miocene was between 9 and 22 m/m.y.

An unconformity separates the upper Miocene from
the middle Miocene sediments, which consist of green-
ish gray clayey nannofossil ooze and nannofossil clay-
stone (Unit I1A), as at the other sites of Leg 79. The sed-
imentation rate during the middle Miocene was about 10
m/m.y.

A distinct hiatus with a time value of 10-15 m.y. sep-
arates the Miocene sediments from the underlying lower
Oligocene to upper Eocene sediments, consisting, from
the top to the bottom, of pelagic nannofossil ooze, de-
bris flows, and siliceous nannofossil chalk (Units IIB
and III). The rate of sedimentation of these strata was
about 14 m/m.y.

Beneath another unconformity are lower Eocene, Pa-
leocene, and Upper Cretaceous sediments, consisting
mainly of greenish gray clayey nannofossil chalk, subor-
dinate nannofossil claystone, and debris flows (Unit IV).
The sedimentation rate during deposition of these beds
was about 7 m/m.y.

Beneath a distinct regional unconformity with a time
value of about 18 m.y. there occurs a 350-m-thick se-
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quence of greenish nannofossil claystone interbedded with
layers of intraformational conglomerate consisting of
flat claystone pebbles and ranging in age from late Ce-
nomanian at the top to late Albian at the base (Unit V).
The rate of accumulation of this Cretaceous unit was
about 31 m/m.y.

Below the Albian sediments, the Lower Cretaceous
and Jurrasic strata have too few reliable zonal fossils to
permit good estimates of rates of sedimentation, except
in the qualitative sense that the Lower Jurassic beds ac-
cumulated more rapidly than the Upper Jurassic beds.

ORGANIC GEOCHEMISTRY

Carbon and Nitrogen Contents

Table 3 summarizes the analytical results for organic
carbon, carbonate, and organic nitrogen contents. The
amount of organic matter in the sediments above the
early Miocene/Oligocene unconformity (Lithologic Units
I and IIA) is as low as in the equivalent sections at the
other sites occupied during Leg 79. A sudden increase in
organic matter appears in the upper Eocene slump se-
quence of Unit III (Fig. 20). Low C,, values are again
encountered in the underlying Unit IV (lower Eocene-

upper Cretaceous). Lithologic Unit V appears to be sub-
divided according to organic carbon contents. The val-
ues are fairly constant around 0.7% C,,, in the Ceno-
manian but increase to slightly above 1% in the Albian,
with an exceptional value of 3.2% C,, in a slump at the
base of this section. The distribution of organic matter
is dependent upon lithology in Unit VI (Lower Creta-
ceous-Jurassic). The limestones are very lean in organic
carbon, whereas higher values were observed in the clay-
stones containing calcareous nodules. Very high organic
carbon contents were found in the thin organic-matter-
rich claystone layers (“black shales”) in Cores 547B-15
through 547B-22 of Subunit VIB (Fig. 20). Low and
uniform organic matter values characterize the sandy
mudstones of Unit VII. Similar variations, although at
a correspondingly lower level, were observed for the or-
ganic nitrogen contents (Table 3). The statistical evalua-
tion of organic carbon and nitrogen data is summarized
in Table 4.

The carbonate contents are generally high in Litho-
logic Units I through IV, although there is a drop to
about 45% CaCQO; in Subunit IIB after a gradual in-
crease in Units I and ITA. A remarkable decrease occurs
in the claystones of Unit V to an average value of 22%
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Table 3. Carbon and nitrogen contents and pyrolysis data, Site 547.

| | [ Rock-Eval pyrolysis

Hydrogen Oxygen
Sub-bottom | Litho- index index

Sample depth logic Corg CaCO3 NMNgrg S1 Sz Sz (mgHC/g (mgCOpE Tmax

(interval in cm) (m) unit Age (%f (%) [%f (mg/g rock) Corg) Corg} *C)
Hole 5474
1

1-2, 144-150% s40 | 021 509 0.4
1-3, 118-120 5.2 0.25 494 005
14, 0-2 55.5 Pleistocene | 025 494 005 — 005 105 20 420 383
2-3, 118-120 837 0.2 529 0
24, 0-2 84.0 ' 020 S50 004 — 003 119 14 595 kil
5.3, 118-120 1122 013 6l6 0.0
5-4, 0-2 112.5 011 657 003 — 001 084 5 726 396
5.4, 144-150% 114.0 | 010 611 00
83, 118-120 140.7 011 %60 003
84, 0-2 141.0 011 T4 002 — — 0.5 - 537 —
9.3, 144-150% 150.5 Miocene 0.07 784 0.2
11-3, 116-120 169.2 0.4 748 002
114, 0-2 169.5 1A 016 6.2 003 — 003 052 21 iz 405
14-2, 144-150° 196.5 010 612 002
14-3, 116-120 197.7 010 692 002
14-4, 0-2 198.0 002 672 002 — 002 065 13 538 407
17-1, 118-120 232 : 030 458 0.04
17-2, 0-2 2315 1B Oligocene | 535 443 04 — 007 128 2 a7 419
17-3, 137-139 226.4 345 867 016 — 1268 136 368 97 429
18-1, 99-100 232.5 521 646 023 — 3321 198 636 38 412
20-4, 118-120 256.2 .06 575 0
20-5, 0-2 256.5 1 258 534 011 — 1365 251 L73) 97 428
20-5, 140-150* 258.0 late Eocene | 1.54 590 0.07
21-5, 10-11 266.1 062 106 005 — 015 0.82 25 132 423
22-1, 149-150 1.0 035 0.8 004 — 014 090 40 258 418
23-3, 115-120 283.2 early Eocene- | 0.21 738 0.03
234, 0-2 2815 Iate Paleocene | 025 575 003 — 002 1.00 [ 401 443
253, 140-150° 302.5 wa [T 033 95 004
27-1, 118-120 1182 Paleocens | 0.37 483 0.05
272,02 318.5 033 519 04— 026 140 k] 424 429
30-3, 110-120% 149.7 | 010 662 002
30-3, 118-120 349.7 | 011 &6 002
30-4, 0-2 350.0 | 009 677 002 — 002 083 23 918 429
33-4, 118-120 1719.7 013 539 002
335, 0-2 380.0 Maestrichtian | 0.09 733 002 — 007 L7 80 1921 492
35-1, 140-1507 394.5 VB 0.08 626 002
372, 118-120 405.2 Campanian | 0.10 611  0.02
37-3,0-2 405.5 0.10 565 002 — 010 LM 102 1336 405
40-1, 110-120% 43122 0.59 178 0.08
40-1, 118-120 4322 0.61 239 008
40-2, 0-2 432.5 053 203 005 — 024 2.00 45 m 427
41-1, 149-150 442.0 0.62 223 005 — 030 183 49 294 417
432, 118-120 462.1 043 137 0.4
433, 0-2 462.5 051 183 005 — 008 180 15 353 422
45-2, 140-150" 481.5 070 223 0.06
46-2, 118-120 4507 055 13T 0058
46-3, 0-2 491.0 056 290 005 — 039 151 0 m 430
49-2, 118-120 519.2 Cenomanian | 0.76 142 0.05
49-3, 0-2 519.5 072 244 005 — 035 L6l 49 224 420
50-2, 140-150% 529.0 061 183 007
522, 118-120 547.7 078 29 005
523, 0-2 548.0 068 279 005 — 036 184 53 m 419
551, 140-150% 575.0 077 208 0.06
552, 118-120 576.2 0.62 295 0.8
55.3, 0-2 576.5 0.65 218 005 — 039 237 60 364 422
584, 118-120 607.7 106 259 007
588, 0-2 608.0 v 093 157 01l — 055 202 59 m 422
60-4, 140-150% 627.0 059 259 008
61-3, 118-120 634.7 0.66 249  0.06
614, 0-2 635.0 068 274 006 — 032 211 48 310 426
64-2, 118-120 661.7 071 30 008

L 0-2 662.0 0.69 M0 005 — 032 L7 46 260 429
66-2, 140-150" 681.0 106 488 007
67-2, 118-120 690.2 114 499  0.08
673, 0-2 690.5 1.1l 412 008 — 236 170 204 153 431
70-2, 104-106 718.6 101 545 0.06
70-2, 136-1507 7189 050 97 007
70-3, 0-2 719.0 Albian 111 393 0.08 — 221 215 199 194 430
733, 118-120 739.0 121 336 0.08
734, 0-2 739.5 118 346 008 — 259 187 219 159 434

Hole 5478

24, 118-120 739.7 147 182 010
2.5, 0-2 740.0 164 206 009 — 130 147 il %0 433
56, 111-113 71 160 137 0.09
5.7, 0-2 7.4 148 390 008 — 239 1.90 162 128 41
&1, 77-78 78 324 150 016 — 1540 2.09 475 63 428
61, 136-138 m.s Haul.-Val. | 045 119 007 — 010 020 n 4 507
6-3, 54-55 775.5 " Berr-Tin, | 006 585 002
63, 55-56 775.5 T oo g1 0m
83, 118-120 795.2 VIA 012 789 001
10-3, 19-20 806.7 0.10 488 002
10-3, 51-52 807.0 012 415 0.02
14-1, 126-127 838.3 011 40 001
14-2, 56-57 839.1 Jurassic 0.63 9.0 006 — — 043 — 68 -
152, 16-18 8477 2.26 80 008 — 297 164 130 73 429
18-1, 119-121 874.2 VIB 099 3.1 008 — 029 0% 29 95 434
201, 13-15 891.1 6.76 95 004 — 4183 L16 612 17 a7
221, 13-14 901.2 1.29 BO 007 — 092 126 7 98 433
25-1, 0-10 932.5 0.26 85  0.08
253, 148-150 937.0 0.49 75 006 — 016 0.6 1 127 465
25-4, 30-32 937.3 Early Jurassic | 0.23 109 0.4
26-3, 135-150% 946.0 Vil - 0.2 RS 008
14, 35-37 982.4 Triassic 020 269 0.04
34-1, 118-120 1010.7 002 100 005
342, 0-2 1011.0 010 134 004

Note: — = not detected.
2 Residues from interstitial water analysis.
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SITE 547

CaCO0;. The organic carbon content indicates that there
is a subdivision in this unit by increasing to more than
30% CaCO; in the Albian section of Unit V. Within
Unit VI, the carbonate content varies significantly, be-
ing statistically different for the claystones and the nod-
ular limestones in this rhythmic sequence. Finally, the
carbonate content remains low, with a mean of 12%, in
the sandy mudstones of the deepest Unit VII (Table 4).
Again, as at Site 544, there is a strong increase of car-
bonate content with depth within the Pleistocene-Mio-
cene interval, Units I and IIA (r = 0.75; rps.s = 0.47)
(Table 5).

In all, of 10 units (including subunits) tested for pos-
sible correlation between noncarbonate material and or-
ganic carbon contents in the sediments from Site 547
(only sets of samples with N more than 5 are consid-
ered), seven do not show any significant correlation (Ta-
ble 5). Among them is the largest and most homogene-
ous sample set of the Cenomanian section of Unit V
(N = 22). There is a weak but significant correlation be-
tween the two attributes in the Albian part of Unit V
and a strongly positive and significant correlation in
Units I and IVA (Table 5).

Rock-Eval Pyrolysis

The results of Rock-Eval pyrolysis (summarized in
Table 3) indicate that the kerogens in the Cenozoic

Table 4. Statistical characteristics of CaCO3, Corg, and Ngrg contents in sediments from Site 547.

Lithologic
unit
(thickness CaCO;3 (%) Corg (") Norg (%)
in m) Age N  Range Mean Variance S.D. Range Mean Variance S.D. Range Mean Variance S.D.
1 Pleistocene- 10 494- 582 75.1 9.1 0.10- 017 3x 1073 006 002- 004 8x 1075 0010
(140) late Miocene 78.4 0.25 0.05
1A Miocene 6 67.2- 70.7 19.2 4.8 0.07- 0.12 9ix 10_4 0.03 0.02- 0.02 ¢ 4 Iﬁ_s 0.24
(63) 78.4 0.16 0.03
1B Oligocene 2 443- 451 0.6 1.1 030- 0.30 0.00 0.00 0.04- 0.04 0.0 0.0
(21) 45.8 0.30 0.04
11 late Eocene 5 534- 602 23.3 54 1.54- 32 1.45 135 0.07- 0.4 3x 1073 006
(53) Nannofossil 66.7 5.22 0.23
clayey chalk
Nannofossil 1 10.6 0.62 0.05
silty claystone
Nannofossil | 70.8 0.35 0.04
chalk
IvA early Eocene- 8 483 61.2 63.4 85  0.09- 022 0.01 0.11 002- 003 1x10°% 0.0
(71) Paleocene 73.8 0.37 0.05
IVB Maestrichtian- 5 539-  6Ll5 44.7 7.5  0.08- 0.0 3x 10”4 002 002~ 0.02 0.0 0.0
(70) Campanian 73.3 0.13 0.02
v
(230) Cenomanian 22 13.7- 219 23.1 49 043- 0.66 0.02 0.14 0.04- 006 2x10~4 0.0l
29.5 1.06 0.11
(120) Albian 15 18.2- 364 96.9 10.2  0.69 1.30 0.34 0.61 0.05- 008 6x 104 0.03
54.5 3.24 0.16
Vi Hauterivian-
Jurassic
(160) Calcareous 5 8.0- 9.3 2.1 1.6 045- 2.28 5.42 260 006- 008 9x10-4 0.03
claystones 11.9 6.76 0.14
Nodular 6 41.5- 649 2376 181 0.03- 009 1x 1073 004 001- 002 3x10"5 8x1073
limestones 87.6 0.12 0.02
Clayey silty | 37.1 0.99 0.05
limestone
vl Early Jurassic- 7 7.5- 12.2 39.1 6.8 0.10- 023 0.01 0.13 0.04- 005 5x1075 8x103
(100) Triassic 26.9 0.49 0.06
Total 94
N N N
Note: Mean (¥) = 2 L v Variance = 1 T oyl - (—l ) yi) 2.8D. = - fvarl
Ni= i=1 Nij= N-1
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Table 5. Correlations between noncarbonate material and Corg (in to-
tal sediment) in the different lithologic units at Site 547.

Lithologic
unit Age N r ros;N Correlation
1 Pleistocene- 10 0.79 0.56 Yes
late Miocene
1A Miocene 6 045 0.83 No
111 late Eocene 5 -058 09 No
IVA early Eocene- 8 0.77  0.63 Yes
Paleocene
IVB Maestrichtian- 5 0.66 0.90 No
Campanian
\% Cenomanian 22 -=0.16 0.36 No
Albian 15 0.47 0.44 Yes
VI Haut.-Jurassic 5 0.12  0.90 No
Calcareous
claystones
Nodular 6 0.47  0.83 No
limestones
VII Early Jurassic- b f 032 071 No
Triassic

Note: r = correlation coefficient; ros. ;v = 95% critical value of the
correlation coefficient; the correlation is significant when 1 r 1 =

T05; N

and Mesozoic sediments at Site 547 form four different
groups (Fig. 21).

1. The organic matter in the Cenozoic and in some
of the Cretaceous and Jurassic sediments is severely de-
graded (e.g., oxidized), and pyrolysis yields low hydro-
gen index (IH) and in most cases extremely high oxygen
index (IO) values (data points outside the encircled clus-
ters). Included in this group are two sediments from Lith-
ologic Unit IVB (Upper Cretaceous), because they yield
large amounts of carbon dioxide upon pyrolysis, al-
though their hydrogen content is slightly elevated. Most
of the samples in this group plot outside the IH/10 dia-
gram in Figure 21. The organic matter seems to be of a
residual terrestrial nature, similar to that in most of the
Cenozoic sediments at the other sites drilled during Leg
79. This general characteristic is in accordance with mi-
croscopic and organic geochemical evidence for organic
matter in hemipelagic Tertiary sediments in other areas
of the Northwest African continental margin, for exam-
ple, at DSDP Sites 397 and 415 (Rullkétter et al., 1982),
although Boutefeu (1980) reports higher hydrogen index
values. The hydrocarbon potential of the organic matter
in these sediments is nil.

2. The second organofacies comprises the kerogens
in most of the Cenomanian sediments and an Eocene
sediment from Lithologic Unit III, namely Sample
547A-22-1, 149-150 cm. The organic matter in these
sediments is still hydrogen-deficient and oxygen-rich.
The samples plot just below the kerogen type III trend
line (Fig. 21); thus the organic matter is of terrigenous
origin and partly oxidized during transport, which re-
duces the hydrocarbon potential to a negligible or at
best low level, for gas generation only. A similar kerogen
type was encountered in the late Cenomanian and Albi-
an sediments at DSDP Site 415 in the Agadir Canyon
off Morocco (Boutefeu, 1980).
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Figure 21. Results of Rock-Eval pyrolysis displayed as hydrogen index
versus oxygen index diagram for Cenozoic and Mesozoic sediments
from Holes 547A (closed symbols) and 547B (open symbols). En-
circled clusters mark different organofacies types.

3. The Albian sediments from Site 547 contain a mix-
ture of terrigenous and marine organic matter, with the
former predominating. The relatively low oxygen con-
tents indicate environmental conditions during deposi-
tion that were favorable for the preservation of organic
matter, possibly mainly because sedimentation rates
were high and thus the organic matter was rapidly bur-
ied. Hydrogen and oxygen index values are both moder-
ate (Fig. 21), similar to the values found for the Albian
sediments at Site 545, resulting in a good hydrocarbon
generation potential of these kerogens, mainly for gas.
Two Jurassic sediments from Sections 547B-15-2 and
547B-22-1 are similar in kerogen type to the Albian sam-
ples.

4. Finally, there is a group of sediments with hydro-
gen-rich organic matter characterized by high hydrogen
index and low oxygen index values in Figure 21. Three
of the samples are from the Eocene slump sequence of
Lithologic Unit III. Their kerogen appears to be marine
planktonic in origin, with very low to moderate admix-
tures of terrigenous organic matter. Kerogens of this type
are not normally deposited under deep-water condi-
tions, unless the whole water column is anoxic. Thus, it
is most likely that these sediments from Lithologic Unit
III are allochthonous, and that primary deposition oc-
curred in an oxygen-minimum layer impinging on the



outer shelf-upper slope of the Mazagan Plateau. Later,
downslope transport led to final deposition at the pres-
ent setting, and rapid burial preserved the high amounts
of easily degradable organic matter in the deep oxic wa-
ters. A high potential for liquid hydrocarbon generation
can be ascribed to these kerogens. Similar organic-car-
bon-rich sediments with hydrogen-rich kerogens of dom-
inantly marine algal provenance were found in a low-
er Miocene slump sequence at the continental rise off
Northwest Africa, DSDP Site 397, south of the Canary
Islands (Cornford et al., 1979).

An Albian clast found at the base of Lithologic Unit
V (Section 547B-6-1) and a Jurassic claystone from Sec-
tion 547B-20-1 appear to have an origin similar to the
Unit Il Eocene sediments just described. The Jurassic
claystone represents one of several thin ‘“black shale”
layers observed in Cores 547B-15 through 547B-22. Very
fine lamination was seen occasionally, but most of these
layers are much disturbed by drilling. When less dis-
turbed, the “black shales” graded into lighter, gray brown
claystones with increasing bioturbation down the cores.
Samples from Sections 547B-15-2 and 547B-22-1 repre-
sent what may be considered intermediate levels (Fig.
21). They have been described as moderately hydrogen
and oxygen rich, like the Albian sediments.

The temperatures of maximum pyrolysis yield (used
to indicate the maturity of the organic matter; Espitalie
et al., 1977) exhibit the usual rapid increase in the most
immature sediments (Fig. 22). A value of about 410°C
is reached at about 200 m sub-bottom depth. Below this
depth, the underlying Cenozoic sediments in places yield-
ed T values higher than the values that would corre-
spond to their present burial depth, and those values
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Figure 22. Temperature of maximum pyrolysis yield (T, versus depth
profile for sediments from Holes 547A (closed symbols) and 547B
(open symbols).

SITE 547

show considerable scatter. It seems possible that this
phenomenon can be attributed to the redeposited nature
of most of the sediments in the Eocene and Paleocene
sections, and that at least some of these sediments un-
derwent permaturation at their primary sites of deposi-
tion.

The Tax values of the Cretaceous sediments remain
near 425°C between 425 and 650 m sub-bottom depth
but show a distinct increase in the Albian sediments. If
this increase is real and not caused by reworked material
or the low level of accuracy in Tp,,, determination, then
the upper Albian sediments at Site 547 approach mar-
ginal maturity, corresponding to about 0.5% vitrinite
reflectance, at the relatively shallow depth of 750 m. This
fact suggests erosion of a considerable pile of sediment
during formation of the unconformity between middle
and Upper Cretaceous beds at this site, assuming heat
flow and maturation conditions similar to those found
already on the Northwest African continental margin
(Rullkotter et al., 1982). Apart from some scatter, the
temperatures stay at a level of about 433°C within the
upper ~ 100 m of the Jurassic section.

Gas Chromatography of Light Hydrocarbons

No gas pockets were encountered in the sediments at
Site 547. Thus, hydrocarbon analysis was based solely
on carrier gas stripping gas chromatography of fresh sed-
iment samples (Table 6). Absolute total C, through Cg
hydrocarbon concentrations (in nl/g dry sediment) over
the entire depth interval ranged between less than 1 and
79. Low absolute concentrations were found in the Ce-
nozoic sediments (0.8 to 3.8), with an exceptional higher
value in Sample 547A-23-4, 0-2 cm (12.0). In contrast to
this, the total C, through Cg hydrocarbon concentra-
tions were higher throughout the Cretaceous sediment
sequence (13.0 to 79.0), with only one exception (Sam-
ple 547B-6-1, 136-138 cm; 4.0).

Normalized to organic carbon content, however, this
difference between Cenozoic and Cretaceous sediments
largely disappears. In most sample, the hydrocarbon con-
centrations reach values of several thousand nl/g C,,,
indicating a relationship between organic carbon con-
tent and total C,-Cg hydrocarbon concentration. An ex-
ception is the kerogens of three Eocene samples (547A-
17-3, 137-139 cm; 547A-18-1, 99-100 cm; 547A-20-5,
0-2 cm) with extremely low hydrocarbon concentrations
(42 to 61 nl/g C,,,) from olive brown clayey nannofossil
chalks from the slump sequence within Lithologic Unit
I11 (Eocene). In contrast to all other Site 547 sediments,
which contain more or less oxidized terrigenous organic
matter, these three seem to be of a predominantly ma-
rine algal origin (cf. discussion of Rock-Eval pyrolysis).

In conclusion, the bulk of the hydrocarbons observed
are a product of early diagenetic transformation of ter-
rigenous organic matter. The correlation between hydro-
carbon concentrations and organic matter contents sug-
gests indigenous hydrocarbon formation. This is easily
comprehensible for the Albian and Cenomanian sedi-
ments containing unoxidized or only slightly oxidized
terrigenous organic matter, but it is not straightforward
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Table 6. Light hydrocarbon (C,-Cg) values (in nl/g sediment) detected in sediments from Site 547 by carrier gas stripping gas chromatography.

Sub-
bottom  Litho- Total HC
Sample depth logic i-Cg + n-Cg + (nl/g
(interval in cm) (m) unit Cz; €3 i-C4 nC4 neo-Cs i-Cs nCs cyCs ai-Cq Mecy-Cs cy-Cqg Total HC Corg)
Hole 547A
114, 0-2 169.5 A 1.0 1.6 08 04 — ir tr - tr tr — 3.8 2,375
14-4, 0-2 198.0 1.2 1.1 0.6 0.4 tr 0.2 0.2 — r tr — 37 3,083
17-2, 0-2 223.5 1B 0.4 0.2 0.2 —_ — — — — — — —_ 0.8 267
17-3, 137-139 226.4 1.4 06 tr tr — 0.1 tr — — - 2.1 61
18-1, 99-100 232.5 11 1.1 09 04 03 — 0.3 0.2 — tr tr — 3.2 61
20-5, 0-2 256.5 0.6 04 0.1 tr — ir tr — — - — 1.1 42
234, 0-2 283.5 2.4 5.0 1.2 1.4 — 0.6 0.3 0.3 0.3 0.5 — 12.0 4,800
27-2, 0-2 318.5 VA 0.7 0.8 0.1 0.2 —_ 0.1 0.1 tr tr 0.1 tr 2.1 636
304, 0-2 350.0 0.9 03 tr tr — tr tr — - — — 1.2 1,333
33-5, 0-2 380.0 IVB 0.6 1.1 07 0.2 — tr tr — — — - 2.6 2,889
37-2, 118-120 405.2 0.7 03 0.1 r - —_ - —_ — — - 1.1 1,100
4]-1, 149-150 442.0 39 s 20 1.5 tr 1.3 1.5 tr 0.7 1.6 0.1 17.7 2,855
43-3, 0-2 462.5 3.7 31 07 11 tr 1.1 1.1 0.2 0.6 1.4 tr 13.0 2,549
46-2, 118-120 490.7 5.8 5.4 1.5 2.2 tr 2.0 1.8 0.3 1.0 2.4 r 224 4,073
49-2, 118-120 519.2 4.6 8.6 35 4.0 tr 5.2 3.7 0.9 1.9 4.8 tr 37.2 4,895
52-3, 0-2 548.0 43 53 1.9 2.0 tr 2.7 1.7 0.4 0.8 23 tr 21.4 3,147
55-2, 118-120 576.2 8.4 13.0 5.0 5.4 r 6.7 3.8 1.3 1.8 5.1 ir 50.5 8,145
58-4, 118-120 607.7 v 7.8 10.6 4.2 4.1 tr 7.9 3.0 1.3 1.1 3.7 tr 43.7 4,123
61-4, 0-2 635.0 73 102 38 36 tr 4.5 2.4 0.8 0.7 3.0 tr 36.3 5,338
64-5, 0-2 665.0 7.0 88 31 3.0 0.1 3.2 1.9 0.8 0.9 2.8 tr 3.6 4,580
67-2, 118-120 690.2 15.0 21.0 7.0 7.1 tr 6.8 4.3 1.6 1.8 5.9 tr 70.5 6,184
70-3, 0-2 719.0 9.1 11.4 40 39 tr 32 2.8 1.2 1.8 7.8 tr 45.2 4,072
73-3, 118-120 739.2 27 65 35 3.7 0.1 4.2 34 0.7 1.8 49 r 315 2,603
Hole 547B
2-4, 118-120 736.7 6.1 187 102 9.0 0.1 9.2 7.3 2.3 4.4 11.7 tr 79.0 5,374
5-6, 111-113 771.7 86 124 57 55 0.2 5.9 4.6 1.2 2.5 6.7 tr 53.3 3,626
6-1, 136-138 773.4 ViA 08 09 1.1 02 — 0.2 0.2 — 0.2 0.2 — 4.0 889
Note: Compounds are listed in order of retention times; tr = trace; — = not detected.

for the Cenozoic samples, with their more strongly oxi-
dized organic matter. An alternative explanation for the
Cenozoic figures is upward diffusion-migration from the
Cretaceous strata. The concentration gradient, together
with the low organic carbon contents in the Cenozoic
sediments, would, in that case, have accidentally led to
concentration values (nl/g C,,,) similar to those in the
Cretaceous sediments.

A comparison of the compositional features of the
light hydrocarbons supports the assumption that the hy-
drocarbons originated from predominantly terrigenous
kerogens. The light hydrocarbon gas chromatograms of
Samples 547A-67-2, 118-120 cm (Albian) and 547A-49-2,
118-120 cm (Cenomanian) (Fig. 23) exhibit striking com-
positional similarities. In addition, the isobutane/n-
butane and isopentane/n-pentane ratios (isoalkanes pre-
dominating) may be taken as an indication of the im-
maturity or marginal maturity of the source organic
matter. The hydrocarbon composition of most of the Ce-
nozoic sediment samples is very similar to those shown
in Figure 23.

In contrast to this, the hydrocarbons stripped from the
three Eocene sediment samples probably containing ma-
rine algal kerogens have a different composition, indi-
cated by the presence of additional compounds eluting
just before n-propane and n-butane (Fig. 23). Although
definitive identification was impossible because there
are no reference standards, these compounds, which ap-
pear exclusively in the three Eocene samples from Litho-
logic Unit 111 were tentatively assumed to be the olefinic
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hydrocarbons propene and isobutene, on the basis of
their relative retention times.

The relatively high isobutane/n-butane ratio in the
Lower Cretaceous calcareous claystone (547B-6-1,
136-138 cm), compared to all other sediments investi-
gated (Table 6), can only be interpreted as reflecting
slightly different source organic matter in this sample.

INORGANIC GEOCHEMISTRY

A summary of the inorganic geochemical data for Site
547 is given in Table 7 and in Figure 24,

PHYSICAL PROPERTIES

Measurements of compressional-wave velocity, wet-
bulk density, porosity, water content, and shear strength
were made at Site 547.

The properties measured in Hole 547A are summa-
rized in Tables 8 and 9. Figure 25 shows their variation
with depth.

Unit I (0-141.1 m) consists of clayey nannofossil ooze
and clayey foraminiferal-nannofossil ooze characterized
by velocities near 1.6 km/s, densities near 1.85 g/cm?,
and porosities of about 52%.

Velocity and density in the variably clayey nannofos-
sil ooze and claystone of Unit II (141.1-225.7 m) both
show slight increases to about 1.65 km/s and 1.89 g/
cm?, respectively.

The shear strengths measured in Units I and I (Table
9), although quite variable, increase to approximately
200 kPa at a sub-bottom depth of about 200 m.
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Figure 23. Gas chromatograms of light hydrocarbons obtained from fresh sediment samples by carrier gas
stripping. The Albian and Cenomanian samples show a strong compositional similarity, whereas the
sample from the Eocene slump sequence has a markedly different light hydrocarbon distribution.

In the conglomeratic clayey gravel and gravelly clay
(Unit III, 225.7-279.0 m), velocities are variable but show
an increase with depth to over 1.9 km/s. In this unit
density increases to 1.95 g/cm’? whereas porosity de-
creases to about 45%.

At the top of Subunit IVA (279.0-364.5 m) velocities
are initially near 1.7 km/s, but increase relatively rap-

idly to over 2.0 km/s. Near the base of the subunit hori-
zontal velocities are about 0.10 km/s higher than verti-
cal velocities. Subunit IVB (364.5-422.5 m) exhibits a
trend similar to Subunit IVA. Velocities at the top of
this subunit are near 1.8 km/s and increase to approxi-
mately 2.0 km/s at the bottom. Horizontal velocities are
up to 0.12 km/s higher than vertical velocities. Density,
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Table 7. Summary of shipboard inorganic geochemical data, Holes 547A and

547B.
Sub-bottom
Sample depth Alkalinity  Salinity Calcium Magnesium  Chlorinity
{interval in cm) (m) pH (meg/1) (%) (mmoles/1)  (mmoles/1) (%)
IAPSO standard seawater 7.66 2.44 15.2 10.55 64,54 19.378
Surface seawater 8.10 2.43 36.6 11.05 56.73 20.27
Hole 547A
1-2, 144150 53.96-54.00 7.4l 7.10 352 5.44 50.34 19.65
5-4, 144-150 113.96-114.00 7.23 4,99 35.2 9.89 45.89 19.79
9-3, 144-150 150.44-150.50 7.28 176 352 14.79 42.79 20.00
14-2, 140-150 196.40-196.50 7,20 1.81 35.5 17.90 40.58 20.20
20-5, 140-150  257.90-258.00 7.05 2.70 35.2 20.56 40.26 19.76
25-3, 140-150 302.40-302.50 7.20 247 36.3 21.14 40,22 20.62
30-3, 140-150  349.90-350.00 7.13 2.29 36.8 24.43 36.75 21.44
351, 140-150  394.40-394.50 — - 36.3 25.30 35.52 21.44
40-1, 110-120  432.10-432.20 7.46 1.49 5.8 26.63 35.87 20.41
45-2, 140-150 481.40-481.50 7.35 1.44 36.6 28,77 3385 21.41
50-2, 140-150  528.90-529.00 7.65 1.19 7.4 3o 32.87 21.65
55-1, 140-150 574.90-575.00 -— - 373 31.40 30.38 21.48
60-4, 140-150 626.90-627.00 _ —_ 8.4 31.36 29.86 21.85
66-2, 140-150 GEO.90-631.00 — — 40.8 — — -
T0-2, 136-1350 TI8.86-719.00 — - 41.2 37.18 29.28 2374
Hole 54783
2-3, 140-150 738.45-738.55 40.7 37.80 29.97 23.21
5-6, 140-150 771.45-771.55 41.2 40.17 30.96 23.63
11,CC (7-14) 819.00-819.07 42.9 48.77 34.69 23.69
25-1, 0-10 932.55-932.65 44.0
26-3, 135-150 945.92-946.07 44.3 58.49 29.64 23.04
27-1, 140-150  951.95-952.05 45.1
28-3, 140-150 963.95-964.05 46.8 24.82
10-3, 0-10 980.45-980.55 4.7 57.91 32.719 22.94

Note: Dash indicates an insufficient quantity of water for analyses,
® Not enough water available to test for pH and alkalinity in Hole 547B samples.

porosity, and water content also show this repeating trend
in Subunits IVA and 1VB.

Unit V (422.5-773.0 m) consists of claystone and cal-
careous claystone characterized by slowly, nearly uni-
formly increasing vertical velocities above about 660 m
sub-bottom depth. However, in this interval the differ-
ence between horizontal velocities and vertical velocities
is large, and two clearly defined cycles occur (Fig. 26).
Below 660 m velocities become quite variable, and hori-
zontal velocities remain considerably higher than verti-
cal velocities. In Unit V density increases from about
1.9 to approximately 2.2 g/cm?, and porosity steadily
decreases from nearly 50 to about 30% at 745 m subbot-
tom depth.

Most interesting is the cyclic behavior of the physical
properties in Unit III and Subunit IVB and the associ-
ated velocity, density, and porosity inversion at the bases
of these units. On the whole, these properties correlate
very well with the lithologic units.

The physical properties measured at Hole 547B are
summarized in Table 8; Figure 27 shows their variation
with depth.

The horizontal velocities in Unit V are near 2.3 km/s
except in the lowest several meters, where two samples
indicate horizontal velocities near 2.0 km/s. Vertical ve-
locities are 0.15 to 0.39 km/s less than the measured
horizontal velocities in this claystone.

Unit VI (773-932.5 m) is a compositionally highly
variable unit composed of alternating beds of micritic
limestone, nodular limestone, limestone breccia, conglo-
merates, calcareous shale, sandy limestone, and microcrys-
talline dolomite. This variable composition is reflected in
the variability of the physical properties measured. Veloci-
ties range from about 2.0 to 5.7 km/s, densities vary from
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2.2 to 2.7 g/cm?, and porosities between 2 and 29% were
measured.

At the top of the sandy mudstone (Unit VII, 932.5-
1030 m), velocities drop from the generally higher values in
Unit VI to about 2.0 km/s. Velocities near 3.0 km/s were
measured in the interval between 960 and 980 m sub-bot-
tom depth, however. Velocities and densities below this
depth remain slightly higher than those in the upper 30 m
of this unit.

SEISMIC STRATIGRAPHY

Site 547 is located on the northeastern flank of a north-
west-trending spur in front of the Mazagan Plateau.
This structural high, having an area of about 150 km? at
3200 to 3900 m water depth (Figs. 1 and 28), is a subsid-
ed continental basement block. Gneissic basement, over-
lain by pre-Oxfordian reddish brown calcareous and
sandy mudstone and muddy sandstone, 58 m thick, was
drilled at Site 544.

Site 547 was selected to sample a Jurassic sequence
more complete than those at Sites 544 and 545.

The seismic coverage near Site 547 (Fig. 29) includes
single trace lines of Vema cruise 30-13, Glomar Chal-
lenger Leg 41 and multichannel seismic lines of Meteor
cruise M 53. From the results at Site 544, we had reason
to suppose that the Jurassic sediments at the proposed
Site MAZ-9 on shotpoint 596 of line M 53-07 (Fig. 30)
might have a thickness similar to that at Site 544. There-
fore we moved the site location about 1000 m downslope
to the northeast.

Site 547 lies in 3940.5 m water depth about 350 m
west of Meteor line M5307. The seismic record of this
line (Figs. 30 and 31) has been used for the seismostrati-
graphic analysis that follows, and that is summarized in
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Figure 24. Inorganic geochemistry, Site 547.
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SITE 547

Table 8. Summary of physical properties for Holes 547A and 547B.

Sub-bouom . velodty  GRAPE Water Acoustic
Sample depth Horizontal  Vertical Densil.!y Porosity Dcmi?’ Porosity  content impeda&oe
({interval in em) (m) (km/s) (g/cm~) (%) (g/cm-?) (%a) (%) {l(ls glem ™ <-5” l'_l
Hole 547A
1-2, 128-130 53.8 1.60 1.80 54.5 30.3 2.89%
1-4, 35-37 55.9 1.62 1.83 53.5 29.2 2.96°%
2-2, 114-116 82.2 1.63 1.83 52.9 28.9 2,988
31, 13-15 891 1.62 1.87 S0 213 3.028
4-1, 82-84 99.3 1.60 1.87 0.6 21.1 3.00%
5-3, 83-85 111.8 1.57 1.84 52.1 28.3 2.888
6-3, 87-89 1214 1.59 1.85 512 7.6 2,938
71, 131-133 128.3 1.58 1.85 52.0 28.1 2920
8-4, 118-120 142.2 1.60 1.88 49.9 26.6 1007
9-3, 107-109 150.1 1.59 1,84 52.0 283 2922
10-2, 106-108 158.1 1.60 1.85 50.5 214 2.96%
11-3, 99-101 169.0 1.65 1.88 49.3 26.2 3108
12-3, 134-136 178.9 1.65 1.88 49.6 26.3 3100
13-2, 88-90 186.4 1.64 1.88 49.6 26.4 3.09%
14-3, 104-106 197.6 1.61 1.89 48.8 258 3.042
15-1, 113-115 204.1 1.65 1.89 48.0 25.3 3128
16-4, 117-119 218.2 1.65 1.64 1.84 51.9 1.83 52.7 288 3.00
17-4, 72-74 .2 1.60 1.59 1.76 56.6 1.74 55.1 317 2.76
18-1, 75-77 2.3 1.72 171 1.69 60.4 1.69 56.1 33.2 2.88
19-1, 94-96 242.0 1.61 1.61 1.76 56.4 1.72 55.7 324 2.78
20-5, 9-11 256.6 1.73 LT 1.81 53.1 1.80 520 29.0 s
21-1, 55-57 260.6 2.00 1.91 1.94 457 1.95 45.2 23.2 in
22-2, 66-68 7.7 1.64 1.62 1.81 53.4 1.77 55.2 31.2 2.87
23-4, 67-69 284.2 1.72 1.68 1.87 50.1 1.82 50.8 27.8 3.05
24-1, 31-13 288.8 1.80 L7 1.95 454 1.94 434 224 344
253, 6-8 301.1 1.82 1.79 1.87 50.5 1.87 47.3 254 3.35
26-1, 19-21 307.7 1.80 1.72 1.80 54.1 .77 524 29.5 3.05
27-1, 37-39 317.4 1.77 .72 1.94 45.5 1.92 45.8 239 13
28-2, 65-67 3287 1.94 1.85 1.98 429 1.99 40.9 20.5 1.68
29-1, 69-71 336.7 1.96 1.87 2.01 41.2 2.00 40.4 20.2 174
30-1, 66-68 346.2 2.24 2.15 2.13 25 15.3 4.57
30-4, 34-36 350.4 2.06 1.96 2.04 9.7 2,02 40.1 19.9 31.96
32-3, 97-99 168.5 1.87 1L.77 1.98 43.1 1.95 44.8 23.0 3.45
33.3, 112-114 378.1 1.83 1.74 1.93 46.2 1.91 48.1 25.2 3.33
34-5, 59-61 390.1 1.95 1.85 1.98 433 1.99 43.0 21.6 169
35-2, 36-38 394.9 1.88 1.86 2.04 194 2.03 414 20.4 3.TT
36-2, 130-132 400.3 2.4 2.00 2.19 309 2.18 22 14.8 4.36
37-3, 139-141 406.9 2.02 1.91 2.9 6.6 2.10 315 17.9 4.00
38-1, 95-97 413.0 2.04 1.92 2.13 34.0 2.11 36.7 17.4 4.06
35-1, 48-50 422.0 213 212 2.26 26.5 2.17 330 15.2 4.61
40-2, 82-84 433.3 1.92 L.72 1.98 42.9
41-2, 87-89 4429 1.96 1.90 47.8 1.92 47.7 24.8 1.768
42-3, 315-37 453.4 2.00 1.78 1.92 49.5 258 1.43
43-1, 15-17 459.7 1.93 1.B0 1.98 43.0 1.94 47.0 242 149
44-3, 114-116 473.2 182 1.74 1.98 412 1.95 47.5 24.3 140
45-2, 11-13 480.1 1.92 1.82 2.00 42.2 1.98 45.2 29 361
46-3, 50-52 491.5 1.92 1.80 1.98 43.0 1.98 454 230 1.57
47-2, 106-108 500.1 1.95 1.81 2.01 41.6 1.98 4.9 22.7 1.58
48-1, 134-136 508.4 1.83 1.81 1.98 413 1.98 45.0 22.7 358
49-1, 7-9 516.6 2.00 1.82 1.94 45.3 1.96 46.6 238 1.56
50-3, 22-24 529.2 2.00 1.82 2.01 41.4 1.99 44.5 223 .62
51-3, 26-28 538.8 2.05 1.84 2.01 41.5 2.02 42.3 20.9 in
52-3, 21-23 548.2 2.11 1.87 2.06 8.2 2.04 42.2 20.7 ag2
§3-3, 23-25 551.7 2.08 1.84 2.03 40.0 2.01 42.6 212 31.69
54-2, 79-81 566.3 2.05 1.84 2.07 37.7 2.02 42.3 21.0 3.72
55.2, T1-19 575.8 2.08 1.86 2.04 39.5 2.04 42.5 20.8 .80
56-3, 112-114 587.1 2.12 1.95 2.14 339 2.11 1.7 17.9 ERT]
57-2, 46-48 594.5 1.99 1.87 2.04 94
58-4, 88-90 607.4 2.02 1.82 2.04 39.7
59-5, 4-6 617.6 2.08 1.88 2.07 377
60-4, 31-33 625.8 2.10 1.83 2.03 40.4
61-2, 101-103 633.0 2,13 1.85 2.09 36.5
62-3, 82-84 6438 2.21 1.94 213 4.1
63-3, 48-50 653.0 2.27 1.96 2.13 343
64-3, 11-13 6621 228 1.90 2.08 7.1
64-4, 44-46 664.0 2.51 2.38 229 24.7
65-1, 30-32 6688 2.19 2.06 2.13 34.5
66-1, 6-8 678.1 2.32 2.00 2.16 2.6
66-2, 110-112 680.6 2.39 2.23 2.25 26.8
67-2, 102-104 690.0 220 1.94 2.10 35.8
68-4, 134-136 T02.9 2.12 2.07 2,16 .0 2.17 328 15.2 4.49
69-2, 121-123 709.2 241 2.25 2.29 24.5 2.28 26.8 11.7 5.14
70-2, 33-35 717.8 2.32 2.10 2.2 292 2.21 30.9 14.0 4.64
T1-1, 43-45 7259 2.37 2.20 2.25 27.1 2.4 28.5 12.7 4.93
72-3, 11-13 7381 2.04 L.97 2.3 28.1 2.21 2.0 14.5 4.35
T3-1, 38-40 744.9 2.21 2.0 215 331 oy & 345 16.0 4.31
Hole 5478
2-1, 91-93 734.9 213 2.01 2.06 381 2,07 g2 18.5 4.15
31, 21-23 743.7 2.32 1.93 2.11 354 2.9 379 18.1 4.03
4-1, 54-56 753.6 232 1.98 2.15 3. .1 35.9 17.0 4.17
4-4, 24-26 757.8 2,36 217 2.22 28.9 2.23 29.2 131 4.54
5-2, 59-61 764.6 1.97 1.82
6-1, 16-18 2.2 210 1.91 2.07 7.6 2.06 19.2 19.1 319
6-2, 21-23 7739 3.18 ixn 2.38 19.7 2.40 19.7 8.2 1.713
6-3, 64-66 7157 156 333
64, 122-124 T 573 5.51 2.68 Ls 2 24 0.9 14.92
7-2, 2-4 783.0 338 314 249 14.0 5.6 7.82
81, 92-94 791.9 3.88 147 2.52 12.2 4.8 8.74
8-4, 69-71 796.2 5.28 5.08 2.63 5.0 1.9 13.37
9-2, 79-81 B02.8 4.46 4.45 2.61 T4 28 11.61
10-1, B0O-82 £04.3 5.03 5.00 2.64 kR 2.63 5.1 1.9 13.14
10-4, 53-55 BOB.5 294 2.68 242 17.2 2.42 18.3 7.6 6.48
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Table 8. (Continued).

SITE 547

Sub-bottom Velncity GRAPE Water Acoustic
Sample depth Horizontal  Vertical Defnsilsy Porosity Densi? Porosity  content impedas}c:
Ginterval in cm)  (m) (km/s) @®/cmd) (M) (ghemd) (%) W)  (10%g/em— 45—
Hole 547B (Cont.)
11-2, 19-21 Bi1.7 5.39 5.48 2.65 3.2 2.66 4.2 1.6 14.57
114, 36-38 814.9 4.01 199 .59 6.6 2.59 8.7 34 10.34
12-1, B4-B6 £19.9 5.41 5312 2.69 1.0 2,67 29 1.1 14.22
13-2, 78-80 830.3 5.68 5.66 2.69 0.8 2.70 24 0.9 15.28
14-1, 109-111 8381 4.31 4.12 2.52 10.6 2.56 9.2 36 10.55
15-2, 78-80 B48.3 3.00 310 2.44 15.5 2.45 16.1 6.5 7.59
16-1, 51-53 855.5 2.51 11.7 2,49 13.9 5.6
17-1, 94-96 £65.0 4.50 2.55 9.3 2.56 10.0 3.9 11,512
18-1, 42-44 873.4 2.03 2,00 2.0 28.9
19-1, 31-33 8823 4.85 4.59 2,53 10.1 2.57 B.5 33 11.80
20,CC 25-27 894.1 34 319 2.46 14.7 2.48 4.8 6.0 1.0
21-1, 108-110 896.6 3.59 1.61 2,58 7.3 2.59 14.1 5.5 9.36
22-2, B4-B6 907.4 4.10 4,18 2.61 58 .59 9.4 36 10.82
23-1, 25-27 914.8 4.61 4.81 2.65 13 2.62 7.5 29 12.59
24-1, 18-20 923.7 4.79 4.53 2.60 5.9 2.60 9.4 16 11.79
25-2, 123-125 935.2 1.98 1.97 2.30 24.1 227 28.7 12.6 4.46
26-1, 62-64 942.1 1.98 1.91 3 28.5 2.2 20 14.5 4.22
27-3, 22-24 953.7 2,06 1.98 2.27 26.0 2.24 313 13.9 4.44
28-2, 129-131 962.3 120 3.27 237 20.1 242 18.5 7.6 7.90
30-2, 87-89 979.9 2.88 2.68 2,38 19.5 2.37 233 9.8 6.35
31-2, 30-32 988.3 2.58 2.25 2.33 2.3 2.33 24.6 10.5 5.24
32-2, 89-91 997.9 2.35 231 2,35 20.9 2,35 253 10.8 543
33-3, 111-113 1004.1 2.06 2.06 2,31 235 1.9
34-1, 96-98 1010.5 247 2.44 2.38 19.3 2.37 24.1 10.2 579
35-1, 23-25 1018.7 2.31 233 1.3
36-1, 100-102 1028.5 10.2

2 value computed using horizontal velocity.

Table 9. Shear strength of sediments for

Hole 547A.

Sub-bottom Shear
Core-Section depth strength
(interval in cm) (m) (kPa)
1-2, 132-134 53.8 55
1-4, 38-40 55.9 52
2-2, 118-120 82.2 50
3-1, 17-19 89.2 88
4-1, 85-87 99.4 50
5-3, 89-91 111.9 47
6-3, 93-95 121.4 57
7-1, 135-137 128.4 72
8-2, 68-70 138.7 118
8-3, 6-8 139.6 33
8-4, 123-125 142.2 98
9-3, 113-115 150.1 145
10-2, 100-102 158.0 118
11-3, 108-110 169.1 132
12-3, 139-141 178.9 105
13-2, 96-98 186.5 189
14-3, 94-96 197.5 184
15-1, 116-118 204.2 177
16-4, 122-124 218.2 238
17-4, 74-76 227.3 167

Table 10. (For a general description of seismic sequences
in the Mazagan region, see the regional synthesis chap-
ter by Winterer and Hinz, this volume.)

Immediately beneath the seafloor is Sequence Ma 1.3,
which is 0.18 s (2-way traveltime) thick, characterized by
a subparallel reflection pattern. Ma 1.3 unconformably
overlies the seismically more or less transparent Sequence
Ma 1.2. Seismic Sequence Ma 1.3 correlates well with
Unit I, 141 m thick, which consists of pale yellowish
brown foraminiferal nannofossil ooze of late Miocene
to Quaternary age. The calculated interval velocity is
1.57 km/s. Sequence Ma 1.2 is correlated with the 63 m

of middle to lower Miocene greenish gray nannofossil
ooze (Unit 11A).

Beneath the Neogene sequences lies Sequence Ma 1.1,
which shows a gently dipping, discontinuous subparallel
reflection pattern. The lower boundary of this sequence
is defined by an unconformity which, from extrapola-
tion of DSDP Sites 415 and 416 (Lancelot and Winterer,
1980), corresponds with reflector Red (Horizon R in
Figs. 30 and 31). Sequence Ma 1.1 represents the 219 m
of mainly greenish gray clayey nannofossil chalk and
claystone of Late Cretaceous to early Oligocene age
(Lithologic Units IIB, III, IVA, and IVB). The calcu-
lated interval velocity for Sequences Ma 1.1 and Ma 1.2,
about 1.7 km/s, is somewhat lower than the measured
sonic velocities, which scatter between 1.59 and 2.15
km/s.

A notable feature of the measured vertical and hori-
zontal sonic velocities, in the depth interval 141 to 423 m
(seismic Sequences Ma 1.1 and Ma 1.2) is that these can
be grouped into three cycles (Fig. 32). Each cycle is
characterized by an increase of the sonic velocities with
depth. The sonic velocity cycles are not unequivocally
defined in the seismic records although there is appar-
ently a correlation between the sonic velocity cycles and
the identified sedimentological units.

Sequence Ma 2.3 forms a nearly transparent wedge
with indications of landward onlap onto the sloping sur-
face of Sequence Ma 3, represented by the Blue reflector
(horizon B). Seaward, Sequence Ma 2.3 terminates against
the domed Blue reflector, which indicates that the struc-
tural high drilled at Site 544 already existed during de-
position of Sequence Ma 2.3 and probably acted as a
barrier to sediment transport.

At Site 547, Sequence Ma 2.3 is 0.33 s thick. It corre-
lates well with Cretaceous Unit V, consisting mainly of
350 m of grayish green nannofossil-bearing claystone and
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SITE 547
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Figure 25. Physical properties versus depth, Hole 547A. +,o0 represent horizontal and vertical values, respectively. X,G represent gravimetric (im-

mersion) and GRAPE values, respectively.

mudstone. The distribution of the measured vertical and
horizontal sonic velocities is very interesting. Within the
depth interval from 422 to 660 m, there is linear increase
of the vertical sonic velocities with depth, which can be
roughly approximated by

Vz = 1510 (V) + 0.59(g) Z,

where Vy(m/s) is the velocity at seafloor, ¥(m/s) is the
velocity at a depth Z (meters) and g(s'!) is the velocity
gradient. In contrast to the more or less uniform in-
crease of the vertical sonic velocities, the horizontal son-
ic velocities show a cyclic grouping. Four cycles are rec-
ognizable in the depth interval from 423 to about 660 m
(Fig. 32). Within each cycle, the horizontal velocities in-
crease with depth but with a higher gradient than the
corresponding vertical sonic velocities. This strange dif-
ference in the distribution of the vertical and horizontal
sonic velocities might indicate that this Cretaceous inter-
val consists of lithologically similar flow units deposited
on a slope in such a manner that the supply and texture
of the sediments change systematically from the bottom
to the top of the cycle. It is assumed that the horizontal
sonic velocities reflect such change, whereas the vertical
velocities reflect the overall compaction. Farther away
from the basement block, Sequence Ma 2.3 is character-
ized by a subparallel reflection pattern. The underlying
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Sequence Ma 2.2, not drilled at Site 547, thins toward
the steep flanks of the basement high, indicating that
the steeply down-dipping and fault-controlled flanks al-
ready existed before the deposition of Sequence Ma 2.2,
which is interpreted as Lower Cretaceous pelagic marl
and limestone.

At Site 547, the Cretaceous Sequencé Ma 2.3 uncon-
formably overlies the Blue reflector, which forms the up-
per boundary of Sequence Ma 3.2 and represents the
top of the drilled Jurassic limestones (Units VIA and
VIB). Near Site 547, Sequence Ma 3.2 is distinguished
by two parallel, high-amplitude reflectors. Whether each
of these amplitude peaks represents a petrophysical
boundary cannot be decided without downhole logging.
Under the assumption that the lower peak of reflection
horizon Blue at Site 547 represents the base of the 159.5
m thickness of Jurassic strata, one calculates an interval
velocity of about 4,15 km/s. This value seems reason-
able because interval velocities of 4.1 to 4.3.km/s have
been derived from stacking velocities at shotpoints 505-
513 and 666-673 of Meteor line M 53-07. Most of the
measured vertical sonic velocities in this interval lie be-
tween 3 and 5.6 km/s. Seismic Sequence Ma 3.2 in-
cludes Jurassic Lithologic Units VIA and VIB.

Seismic Sequence Ma 3.2 overlies Unit VII, which con-
sists of 97.5 m of grayish red and sandy mudstone and is
represented by seismic Sequence Ma 3.1. The bulk of



520 -

560 l— -

Sub-bottom depth (m)

680 1 L L L I I L
0.0 0.1 0.2 0.3 0.4

Velocity difference (km/s)

Figure 26. Difference between horizontal and vertical velocities versus
depth, Unit V, Hole 547A.

the sonic velocities from Sequence Ma 3.1 lie between
1.9 and 2.7 km/s. In the seismic records at Site 547, a
diffraction-like pattern occurs in a depth interval of 1 to
1.05 s beneath the seafloor; this could represent the ig-
neous basement. Assuming an interval velocity of 2.25
km/s, this depth interval would result in a basement
depth of 1030 to 1090 m beneath the seafloor. After
1030 m were drilled, Site 547 had to be abandoned be-
cause the bit was abrading rapidly and we had run out
of time for drilling.

The seismic data indicate that the enormous subsi-
dence of the basin seaward of the continental basement
block drilled at Site 544 occurred at least partly after de-
position of the Jurassic limestones drilled at Site 544
and before or at the beginning of deposition of Sequence
Ma 2.2, consisting of Lower Cretaceous pelagic marl
and limestone. The rapid subsidence may have been as-
sociated with movements along listric faults and with
halokinesis, which together lead to the development of
the complex seismic structures so widespread within the
deep-water area off Morocco. Smaller-scale normal fault-
ing and tilting probably occurred in the Mazagan slope
area at the same time.

SUMMARY AND CONCLUSIONS

Despite the failure to reach crystalline basement, the
drilling at Site 547 must be judged highly successful. We

SITE 547

obtained a set of continuous cores extending from the
Pleistocene to the lowest Jurassic, or perhaps even the
Upper Triassic. The Paleogene and Upper Cretaceous
sections are remarkable for the presence of debris flows
that reworked blocks of older pelagic sediments, and the
Middle Cretaceous claystone sequence confirms and ex-
tends the findings at Site 545, that these rocks were de-
posited on a continental slope and almost continuously
eroded and redeposited farther downslope as intrafor-
mational conglomerates. The Jurassic sediments include
micritic nodular limestone, probably deposited at mod-
erate depth and intercalated with breccia containing shal-
lower-water limestone clasts. Claystone beds and dolo-
mitic breccia occur near the base of the marine Jurassic
sequence, which overlies a section of red beds at least 98
m thick. The major features of the section are displayed
in Figures 33-35.

Neogene Sediments

Neogene sediments at Site 547 are very like those at
Site 545, without the limestone gravel beds at the latter
site. Down through the late Miocene (N17), the sedi-
ments are well-oxidized foraminiferal nannofossil ooze,
generally slightly clayey. A small hiatus may have cut
out much of the Pliocene. Terrigenous detritus is abun-
dant in these sediments: about 40% in the Pleistocene
and about 25% below that level. We interpret these sedi-
ments as being deposited above the foraminiferal lyso-
cline at an accumulation rate of ~22 m/m.y. (about
2 g/cm? per 10° yr.).

The ubiquitous regional unconformity between upper
Miocene and middle Miocene sediments occurs at Site
547, here with a time value of about 3-4 m.y.

The beds beneath the unconformity, as at the other
sites drilled on Leg 79, are greenish gray clayey nanno-
fossil ooze and nannofossil claystone. The clay content
decreases from about 35% at the top of the unit to
about 25% at the base. Sediments with siliceous fossils
occur only in Core 14, in the lower Miocene. Fossils
show the age span of this unit, which is about 63 m
thick, to be late middle Miocene (N15) to early Miocene
(N4-N6). The lowest beds may be a rather condensed
section or even include a hiatus, since the age of the ma-
terial changes from early middle Miocene (N9-N11) to a
level well down in the early Miocene in just one core.
The rate of accumulation was only about 7 m/m.y.
(about 0.7 g/cm? per 10 yr.). We interpret this unit to
represent pelagic deposition above the CCD but proba-
bly a bit below the foraminiferal lysocline.

Paleogene and Upper Cretaceous Sediments

A hiatus separates the lower Miocene sediments from
underlying lower Oligocene to upper Eocene beds. This
hiatus is doubtless related to the well-known Oligocene
erosional “event” recorded at many places around the
margins of the Atlantic, but the data from drilling at
Site 547 shed no new light on éither its precise timing or
its causes.

The Paleogene and Upper Cretaceous sequence com-
prises four units: an upper pelagic nannofossil ooze, a -
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Figure 27. Physical properties versus depth, Hole 547B. +,0 represent horizontal and vertical values, respectively. X,G represent gravimetric (immer-

sion) and GRAPE values. :

unit of debris flows, a lower pelagic siliceous nannofos-
sil chalk, and a lower unit of debris flows.

The upper unit, about 21 m thick, consists of green-
ish clayey nannofossil ooze very like that in the overly-
ing Miocene. Fossils, including radiolarians, indicate a
late Eocene to early or middle Oligocene age. The rate
of accumulation is not possible to estimate with the pa-
leontological data at hand, but the similarity in litholo-
gy with the Miocene suggests a similar rate (about 7 m/
m.y., or 0.7 g/cm? per 103 yr.).

Next below is a unit about 53 m thick consisting largely
of conglomerate beds, made of clasts mainly of clay-
stone, nannofossil claystone, clayey chalk, nannofossil
chalk, and chert; one is as large as 4.2 m, but most are
about 5 cm in diameter. The clasts float in a nannofossil
chalk matrix and are somewhat flattened by compac-
tion. A few in situ nannofossil chalk beds occur. Terrige-
nous debris constitutes only 1-5%. Fossils in the clasts
and in the matrix represent a broad range of ages, from
various parts of the Paleogene and the Late Cretaceous.
The youngest fossils are late Eocene in age, and we there-
fore regard the whole sequence as being of that age. We
interpret this unit as debris flows that carried material
eroded—probably in parts by slumps and slides—from
the upper part of the continental slope, where Upper
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Cretaceous chalks are still preserved today near the edge
of the Mazagan Plateau (see Fig. 23 of Site 545 report).

Below the debris flows, the lower pelagic unit, which
is about 86 m thick, consists of greenish gray clayey
nannofossil chalk and subordinate nannofossil clay-
stone. Siliceous fossil remains are common, especially in
the lower half of the unit, and porcellanite nodules are
also common. The age of this unit ranges from earliest
Eocene at the top to early Paleocene at the base, and the
rate of accumulation was about 6 m/m.y. (0.7 g/cm?
per 10° yr.), about the same as for the pelagic middle
Miocene.

The lowest unit in this sequence, of early Paleocene
and Late Cretaceous age, is another pile of debris flows,
totaling about 58 m in thickness. The clasts in the debris
flows are varieties of greenish nannofossil claystone and
clayey nannofossil chalk, plus a few pieces of porcellani-
te. The clasts contain Late Cretaceous (Maestrichtian
and Campanian) microfossils.

Middle Cretaceous Rocks

Middle Cretaceous sediments are about 350 m thick
at Site 547, and range in age from late Cenomanian at
the top to late Albian at the base. Lithologically, these
rocks are very like those cored at Site 545, and comprise
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greenish nannofossil claystone and nannofossil-bearing
claystone interbedded with layers of intraformational con-
glomerate consisting of flat claystone pebbles. Burrows
are ubiquitous. Planar laminated mudstone, with mol-
luscan shell fragments, occurs as a minor lithology in
the lower part of the unit. The clay mineralogy is domi-
nated by swelling clays and waxy claystone, and the lower
157 m by waxy clays alone. The waxy clay gives XRD
patterns of kaolinite and illite, whereas the swelling clay
also contains mixed-layer smectite-illite. The carbonate
content (mainly nannofossils) of the claystone averages
about 25%. The rate of accumulation of the Cretaceous
clda;ystone was about 35 m/m.y. (about 4.5 g/cm? per
10° yr.).

We interpret the middle Cretaceous beds as represent-
ing deposition on the continental slope above the CCD,
in well-oxygenated waters. Downslope resedimentation
was common, and minor slumps were frequent. Ero-
sion, perhaps by mass wasting, supplied clasts of recent-
ly deposited and hence only weakly consolidated clay-
stone to mud flows. Because certain of its faunal zones
are thicker than might be expected, we suggest that the
Cretaceous may be sliced internally by low-angle slide
surfaces that repeat the section. In sum, gravity-driven
resedimentation processes were active at almost all scales,
from grain-by-grain resuspension through debris flows
to large more or less intact slide sheets.

SITE 547

Jurassic Rocks

Upper Albian sediments at 773 m rest on a very con-
densed (about 1 m) Neocomian section, which in turn
rests on lowermost Cretaceous-uppermost Jurassic lime-
stone. The Neocomian beds include graded layers and
the fossils (Valanginian-Hauterivian) rhay be resedi-
mented.

The Jurassic marine strata comprise three stratigraphic
units, overlying red beds.

1. Upper and middle Jurassic, pale reddish and green-
ish micritic and nodular limestone, interbedded with re-
sedimented limestonc breccia (from 547B-6-2, 8 cm
through Core 547B-10; about 36 m thick). Bajocian-
Callovian to Berriasian.

2. Lower Jurassic limestone breccia, with a few lay-
ers of laminated micrite. Breccia layers are commonly
separated by crusts and include cavities filled by internal
sediments (Cores 11 through 14; about 36 m thick). Up-
per Pliensbachian.

3. Lower Jurassic pale yellowish brown brecciated nod-
ular limestone and limestone breccia, with occasional
layers of gray micrite and mudstone. A stromatolitic(?)
layer occurs at the base (Cores 547B-15 to 547B-24-1, 73
cm; about 79 m thick). Hettangian(?) to lower Pliensba-
chian.

The highest in situ sediments below the Cretaceous
are micritic nodular limestone with abundant calpionel-
lids indicating an early Berriasian-latest Tithonian age.
Alternating pale greenish and reddish brown nodular lime-
stone comprises about 80% and clearly resedimented
limestone breccia about 20% of the section down to
about 795 m, where the breccia becomes the main lithol-
ogy.

The nodular limestone strongly resembles the Upper
Jurassic nodular limestone units in Tethys. Some layers
are only vaguely nodular and resemble the Rosso ad Ap-
tici; other beds, particularly the reddish ones, have iso-
lated nodules that resemble those in parts of the Rosso
Ammonitico Superiore (Winterer and Bosellini, 1981).
Aptychi and Saccocoma occur in these in situ beds,
along with ammonites, radiolarians, and tiny pelagic
mollusks.

The breccia layers are generally 10-30 cm thick and
contain unsorted clasts from a few millimeters to 15 cm
in size. The breccias are both mud- and grain-supported
and the matrix is micritic. The clasts comprise reddish
and greenish biomicrite and peloidal grainstone. A few
grainstone beds contain clasts that include coated grains,
oolites, and skeletal debris. Current-sorted large Bositra
occur in Core 8 (Fig. 18). Detrital quartz appears at
about 805 m and increases in abundance downward.

The next unit below consists mainly of limestone brec-
cia. The breccia beds, 20-40 cm thick, are clast support-
ed, with clasts ranging from sand-sized to 18 cm. The
clasts consist of light gray limestone with oncolites, ooids,
coated thin-shelled mollusk fragments, sponge spicules,
thick-shelled mollusk fragments, and ammonites. The
breccia beds are commonly separated by in sifu crusts a
few millimeters thick. Internal sediment and geopetal
fabrics are common. Detrital quartz continues to in-
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Figure 29. Location of seismic profiles around Site 547.

crease in abundance downward, accompanied by clasts
of feldspathic sandstone.

A large hiatus or time of very slow accumulation,
possibly extending through much of the Middle Juras-
sic, separates the upper two units. Pliensbachian-earli-
est Toarcian foraminifers and nannofossils occur in 547B-
11,CC and Bajocian-Callovian foraminifers are identi-
fied from 547B-10-3, 125 cm. No age-diagnostic fossils
were identified between. The many crusts between brec-
cia layers in Core 11 suggests many small hiatuses.

Beneath the breccia unit is a thickness of about 87 m
of mainly yellowish brown brecciated nodular limestone
and limestone breccia, commonly with nodules floating
in a darker brown clay matrix. A layer of dark organic
matter-rich claystone of Pliensbachian age occurs at
about 848 m, near the top of the nodular limestone
unit.

Beginning at 891 m, for the next 33 m, the strati-
graphic succession cored is complex. At the top are a
few meters of olive black mudstone that yielded a well-
preserved benthic foraminiferal assemblage of early Pliens-
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bachian age. Next below are beds of dolomitic lime-
stone-mudstone breccia, with many color varieties of
micritic clasts in a mudstone matrix. Near the base is a
layer of laminated micrite with fenestral fabric, resem-
bling stromatolites. At the very base of the unit above
the red beds is a dolomitized limestone breccia.

We interpret the succession from 773 to 890 m as rep-
resenting deposition of more-or-less pelagic limestone at
a moderate depth, below the aragonite compensation
depth. A depth of a few hundred meters would probably
be appropriate for nodular limestone of the type cored
here (Winterer and Bosellini, 1981). Limestone clasts
from a nearby environment of much shallower water
were carried into the nodular limestone milieu as mass
movements, perhaps down a fairly steep slope. Many of
the limestone breccia fragments are virtually identical
with the reddish limestone cored at Site 544, on the
nearby gneissic ridge. Site 547 lies downslope from the
summit of that ridge, with perhaps one or two treads of
a fault-controlled staircase between. The ridge is there-
fore a plausible source for the breccia clasts. The lime-
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stone at Site 544 included a somewhat open water facies
at the top, containing Protoglobigerina and Bositra.
That facies is poorly represented in the Site 547 breccias.
The claystone at about 891 m suggests more terrige-
nous influence, and the benthic foraminiferal faunas may
indicate shallower water than for the overlying rocks.
Although the dolomitic breccia and the stromatolites(?)
at the base suggest very shallow water environments, ra-
diolarians occur as low as Core 547B-23, only about 15
m from the base of the marine Jurassic succession.
The lowest lithologic unit at Site 547, at least 106 m
thick, consists of grayish red sandy mudstone, interbed-
ded in the upper part of the unit with dark gray sandy
mudstone. Bedding is obscure, and sand grains and
granules of quartz and feldspar occur as floating grains
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and as pods and ill-defined laminae, constituting from
about 5 to 20% of the rock. A few veins of gypsum were
cored, and dolomitic concretions and patches occur.
Brecciated intervals were puzzling, because we could not
consistently distinguish between original claystone brec-
cia and rocks brecciated during the coring process.

At the very base of the section cored, from 1027.5 to
1030 m, are abundant, loose, poorly rounded pebbles of
dolomite.

We interpret this red-bed sequence as a nonmarine
deposit, and correlate it with the red beds at Site 544. Its
age, as indicated by palynomorphs, is Rhaetian(?) to
Hettangian (Fenton, this volume).

The cross sections (Figs. 33 and 34) shows the rela-
tions of Site 547 to the basement high drilled at Site 544.
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Table 10. Reflection times to key reflectors and interval velocities between reflectors at Site

547.
Calculated
Reflection Calculated Measured average
time beneath  Sub-bottom interval sonic velocity
Seismic seafloor depth velocity velocity  from seafloor
sequences (s) {m) (km./s) (km/s) (km/s) Stratigraphy/Lithology

Ma 1.3 1.57 1.5-1.65 N fossil coze of late Mi
to early Pleistocene age;
Unit I

Ma 1.2 0.18 1411 1.83 1.55-1.65 157 il ooze and ¢l
of early to middle Miocene

Lt age; Unit IIA
0.25 204.0 "

Ma 1.1 1.67.) 1.6-2.05 164 Clayey nannofossil chalk and
claystone of Late Cretaceous
to early Oligocene age; Units
[1B, III, and 1V
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Ma 2.3 = ’ 2.12 1.7-2.5 . Albian and Cenomanian clay-
stone and calcareous clay-
stone; Unit V

0.84 T72.0 1.84 —

Ma 3.2 4.3 2.7-5.5 Jurassic limestone; Unit V1

0.91 924.0 2.03

Ma 3.1 not drilled 1.8-3.5 Grayish red to dark gray sandy
claystone and red sandy
mudstone; Unit VII
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203.0 e e NN1-NN3
— ——'+| UnitllB 2 NP23_NP24 /
Gray green clayey nannofossil E
15A ooze. Firm and waxy 8 g
210 i3 //
212,54 TTIrr| Dusky yellow green, gray green ' | 4
T+ 7 andgreen gray slightly clayey ]
T+ — - nannofossil chalk > E T /
16A TTTTTT H /
| ¢ 5 NP21—NP22 A
220} 1Y T Thyrsocyrtis
e bromia Zone
222.0 .
g8 /
85
174 Unit 11T w g
Greenish gray and olive gray -2
nannofassil claystone and 4
2301~ e chalk. Cherty ///7A
=7 (=R Z]
= o Intermixed nannofossil-bearing m. Eocene
claystone breccia and nannofossil NP16-NP20
18A claystone. Chert clasts(?) mainly
light olive gray. Soft-sediment
deformation in clasts and matrix
240 ™ 241.0 — (with clayey nannofossil chalk) P /
o A

Figure 35. (Continued).
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» |8 lithology Description
3 E Age For f N fossil Other
V
19A
250 - 250.5—
Pi16-—P18
2
§ NP16—NP20
w
260 l_ 260.0 - Light olive gray clayey =
nannofossil chalk =
Grayish olive green nannofossil-
bearing claystone (slump?)
Breccia, as above
270 |- 269.5- /7 // /J
Light olive gray clayey fossil
chalk and breccia /}15—!’17 7
Unit IVA / ///
279.0 /i
280 - leg,—
Light olive gray clayey nannofossil
chalk. Sheared and contorted S /
bedding comman o & |,
§ :.: P5—P6 /
&
= 3
288.5- Greenish gray clayey nannofossil "E £ / /J
290 chalk; cherty 5% [ Bekoma
/ bidartensis
Zane
NP9-NP13
- 298.0 "
E 300 Light olive gray siliceous clayey o8
£ nannofossil chalk; cherty - § /
& E® o
-5 o / P3|
§ / NP7—NP8
307.5— Dark green gray claystone, gray
% green nannofossil chalk; cherty NP6
2 310
317.0- L e
Greenish gray clayey nannofossil early to middle
320 chalk with chert % / Paleocene
z
=
326.5- = -~ Greenish gray and dark greenish %
_I:"_‘L-_-J_:; gray nannofossil claystone; E
330 *=-——=4 siliceous and cherty P2-P3
28A NP5
336.0— Greenish gray and dark greenish
gray nannofossil claystone; minor
chert 7/// 7
340 -
345.5- @ //
¢ 3 ES
Greenish gray nannofossil &
claystone; siliceous " g
350 (— B 7//
355.0 Greenish gray siliceous A //
nannofossil mudstone Pl
H
360 § Paleocene
Unit IVB :; NP2(7)
z
3645 Grayish green firm clayey nanno- ﬁ

fossil chalk. Rare chert. Clay
pebble layers

(L

v,

Figure 35. (Continued).
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Graphic

Description

Biostratigraphy

] li il
5 ithology Age For N f Other
370} [ Glob. eugubina V //
374.0 B2c /
Greenish gray slightly clayey = ‘g
nannofossil chalk. Clay 1.8 m o5
claystone/chalk pebble bed = ,:"-.‘ A
380 - 3 é
E
o Unzoned
I ;lddlte_t::‘a te Lithraphidites
Greenish gray slightly clayey nanno- aestrichiian quadratus
fossil chalk, much in form of chalk/ Zone
claystone breccia
390 -
393.0-] ]
Sz /7/ /// L
a o ]
E =
B Tatralithus
397.5+ Greenish gray slightly clayey nanno- 83 trifidus Zone
a00 fossil chalk breccia-canglomerate E=
with occasional /7 situ beds ¢ P
402.5— — /// /// /]
Unzoned
m. Campanian
to early
Maestrichtian T. aculeus
410 |- _g Zone
412.0- &
= 5’26 Slump folds, contorted greenish 3
g;;: gray nannofossil claystone and 3
debris fl
380 M2 ebris flows of same 7 7 ,
420 |- / /
421.5——-“ - A
o Unit V
E Grayish olive green nannofossil
5 39A claystone
&
]
- /
E 430 /
431.0- X . Z
§ 310 Grayish green to grayish olive green
8 nannofossil claystone
r
A
e Lithraphidites
3 alatus
440 I 4405 3 Zane
5
=
=
41A
450 - 450.0— i €
Dark greenish gray nannofossil- e
bearing claystone E Rotalipora
42A E cushmani 2. Turonian—
o Zone Cenomanian
@
=
459.5 ]
460 - Grayish olive green, dark green, and b
dark green gray nannofossil-bearing -iﬁ
claystone =
43A Y E
470
7 Dark greenish gray nannofossil-
bearing claystone with flat-clay-
stane pebble beds, ~10 em thick, /
~1/m /
Rotaforma
: i . hessi Zone
480 Grayish green to grayish olive ! N
green nannofossil-bearing claystone ;ﬂumaman?]
490 Dusky green and dusky yellowish
green nannofossil-bearing claystone /
AT AR A A

Figure 35. (Continued).



g Biostratigraph
2| Graphic g araphy
w a lithology Description
a |z Age F fars N fossil Other
E— 7
497.5— / /
L Grayish olive green and dusky
500 yellowish green nannofossil /
47A bearing claystone
507.0—
Dusky yellowish green fossil
510 - bearing claystone
5165——gu — —— — -
=
520 |- s §
49A £
=
£
=
526.0—
530
535.5 Dark greenish gray, olive gray, and
olive black nannofossil-bearing
claystone with occasional ~10 em
540 - thick layers of flattened claystone
pebbles
545.0
E 550 .
o
-] -
a = : S
E] E Lithraphidites
£ 554.5— § alatus
£ ‘: Rotalipora Zone
2 3 gandolfii
a =
2 560 E Zone
b
Grayish olive green nannofossil- %‘
564.0 o ———] T besring claystone with ey 5
?—__53—:—:'_‘ . thin bands of flattened claystone
= pebbles. Small shell fragments
54A a
570 - ¥
3
573.5— E
Grayish olive green nannofossil-
bearing claystone
580 -
583.0— 1
Grayish olive green nannofossil-
bearing claystone. Occasional flat-
claystone pebble beds
4
590 -
592.5— 3
= Dark greenish gray nannofossil-
bearing claystone. Several layers,
5—50 cm thick, of nannofossil clay-
stone pebbles
600 [~
602.0—
Dark greenish gray nannofossil-
bearing claystone with a few thin
beds of claystone pebbles and
possible turbidite *‘tails”. Mollusk
fragments
610 |-
611.5—

Figure 35. (Continued).
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620

630

650

660

670

680

Sub-bottom depth (m)

690

700

720

730

740

Core

Recovery

Graphic
lithology

Description

Biostratigraphy

Z
L]

Foraminifers

Nannofossils

Other

630.5-

659.0—

668.5

62A

64A

678.0—

697.0

706.5

716.0—

720.5+

7245
734.5-1

734.0
735.07

1B

2B

743.5

69A

70A

T1A

T2A

73A

Dark greenish gray nannofossil-
bearing claystone with a few thin
beds of claystone pebbles and
possible turbidite “tails"”

Gray olive green nannofossil-
bearing claystone with a few flat-
pebble beds

Mainly claystone conglomerate with
stump folds and contorted bedding.
Clasts  same as matrix: gray olive

green fossil |

bearing clayst

Grayish olive green nannofossil-
bearing claystone. A few layers of
stretched claystone clasts. Common
glauconite

Gray olive green slightly calcareous
mudstone, Barite vein

Gray olive green nannofossil-
bearing mudstone with a few layers
of flat-pebble conglomerate. Dips
to 30°

| Gray olive green nannofossil- .

bearing i A few

—| clasts. Dips 15° —20° . Ammonite

shell in Section 3

Mainly pebbly mudstone to mudstone
conglomerate with minor grayish olive
green fossil-beari '

“ Clasts to 10 cm, Slump :tructums

common. Barite veins. Belemnite in
Sect. 1, 125 cm

Grayish olive nannofossil-bearing clay-
stone. Mudstone pebble layers common

Light olive gray and dark greenish gray

nannofossil-bearing claystone

Light olive gray and dark greenish gray
fossil-k with

ing clay
i pebble congl
Granite pebble in 547B-H3,CC

Olive gray nannofossil-bearing mud-
stone with flattened mudstone
clasts in lower part

A: Dark greenish gray slightly cal-
careous claystone; indistinct clasts in
lower part. Belemnite in Sect. 2,

45 em. Slump folds. Olive black layers
in Sect. 4

B: Similar, More clasts, Calcitic clast
in Sect. 2, 95 em. Granitic clast in
Section. 3, 115 and 126 cm

early to middle
Cenomanian

late Albian

Rotalipora
gandolfii
Zone

Pianomalina
buxtorfi
Zone

Lithraphidites
alatus
Zone

N

%

Eiffelithus
turriseiffeli
Zane

Ticinella
breggiensis
Zone

DUMBUIUMDM_M(MX

N

Figure 35. (Continued).



750

760

770

780

780

Sub-bottom depth (m)
-]
2

@
-
o

820

870 -

791.0

Biostratigraphy

Dark green gray mudstone and pebbly
mudstone with flat mudstone clasts.
Abundant slump folds. Concave-up
veins in Sect. 6. Belemnites in Sect. 2,
129 cm and Sect. 5, 95 em

Unit VIA

Mainly limestone-pebble breccia.

Greenish and reddish brown nodular
1a-bearing li

; brecoioh
L o

Mainly reddish brown lime-
stone with lesser pale greenish stylo-
litie i eds of li

800.5—

846.0—

855.0+

864.0—

breccia and conglomerate

4 7 cm of dark red-brown claystone atop

h brown e
Greenish nodular limestone

Limestone breccia

Limestone breccia

4 Hardground, serpulids
_:_": Reddish brown and greenish nodular

limestone

s !Sraphic Description
2 lithology = . N I
8 Age F t] Other
_____ 7
Olive gray claystone and pebbly
cobbly mudstone. Flattened mudstone /’
clasts. Belemnites in Section 3, 15 cm
Alb.—Cenom.
Ticinefla Eiffelithus /
Olive gray mudstone and pebbly mud- £ breggiensis turriseiffeli
stone with flattened mudstone clasts. 3 Zone Zone
Vein with barite, siderite, anhydrite =
_____ (XRD) in Sect. 1, 68 cm 2
L)

Val.—m. Haut.

[[Te.—m.Alb. Ll ¢_m. Alb.

Val.—m. Haut.

L £ fossils: 4
Calpionellids:

I. Tith.—e. Berr.

N\
§

Tithonian—
Kimmeridgian

Callovian?

S

Proto-glob.—=

Bajocian—
Callovian

128

13B

loE oo ool
W-

148

o-ad limestone breccia

i Limestone-pebble conglomerate and
1 breccia beds 10—40 cm thick. Clasts
o0 mainly gray peloidal packstone. Beds

separated by laminated “crusts”.
About 50 cm of green and red clay-
stone near base

Limestone breccia. Quartz-feldspar
sandstone in Sect. 1, 10 cm. Reddish
quartz-feldspar sandstone-pebble bed
in Sect. 2, 70—88 cm

4 Mainly limestone breccia and conglo-

merate with a few layers &f reddish
brown clayey micrite near top

Limestone breccia and sandy

? 1
A

/-
|/ Lamellaptychus /]
Sparcilamellatus A
(Kimm.)

Unit VIB

dular 15

158

168

17B

Y ish brown in

1 d Madul

matrix.
angular. Black shale, burrowed in Sect.
2,6-30cm

Pale yellow brown limestone nodules

£ in pale brown mudstone matrix.

Nodules 30—70%, mainly matrix
supported

| Pale yellow brown micritic nodular
| limestone. 50—60% clay matrix

Pliensbachian

early
Pliensbachian

. Pliensbachia

N\

Figure 35. (Continued).
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Graphic
lithology

Recovery

Core

Description

Biostratigraphy

Age

870

18B

890 -

Pale red and yellow brown micritic
nodular limestone in clay matrix.
Olive gray claystone intervals. B0—85°
dips, slickensides

Pale yzllow brown micritic nodules in
darker clayey matrix. Dips 30—40°

Olive black mudstane with interlayers
of gray to light olive gray limestone
and clayey limestone. Microfaults,

b ol ,

21B

905.0-

breccia and contorted clayey lime-
stone. Daolomitic

Olive gray nodular limestone
| + dolomite) and mud

910 |- 228

914.5—

238
920 |~

Sub-bottom depth (m)

3

960

970

995.5

Calcareous wackestone breccia.
Polymictic micrite clasts

Polymictic calcareous wackestone
breccia in gray mudstone matrix,
Lowest 20 cm micritic, fenestral
and stromatolitic limestone

Micritic dolomite crust on limestone
breccia. Dark gray claystone below

72777

I. Sinemurian—

Pliensbachian

Sinemurian

e. Pllenthachlalt

|. Sinemurian

e, Pliensbachian

2

late
Sinemurian

late Hettangian
early Sinemurian

| Unit VI

Greenish red and dark gray sandy
claystone with lamination and mottles
of aragonitic sand. Quartz-feldspar.
Rare gypsum and dolomite

1 Sandy mudstone, medium brown with
- subordinate green gray. Quartz-
—{ feldspar sandstone,

10-25%;
a few grains to 3 mm. Isolated
patches of dolomite

Grayish red and minor medium gray
sandy mudstone. Quartz-feldspar

—| sandstone 5—15%, to granule size.
—| Minor dolomite patches

Irregular veins of gypsum ~1.5 em
thick in Section 3, 7 cm

Grayish red and medium gray sandy
- mudstone with minor medium gray.
- Sand (quartz-feldspar) 5—15%, to
- granule size

Rhaetian(?)—
Hettangian

Rhaetian{?)— Hattangian or older

N\

<

7

\

\\\

l” Palynomorphs:

K Hm&nglsn
s Smemu rian

o

Rhaetic(?)
—Hettangian

"

7

A\

N

A\

Figure 35. (Continued).



SITE 547

" Biostrati h
Graphic iostratigraphy

lithology

Description
Age Foraminifers Nannofossils Other

-| Grayish red and medium gray sandy
| mudstone with minor medium gray.
Sand (quartz-feldspar) 5-15%, to

1 granule size

1000

~5% sand

1010
Possible root traces in Sect. 1

Hettangian
or older

O

Rhaetian(?)—

Sub-bottom depth (m)

- Gray red sandy (10—20%) mudstane
1 with irregular stringers and concretions
of dolomitic/calcitic mudstone brecci

1020

Gray red sandy mudstone with dolo-
mits and dolomits I pebbl
=772 lloose in core) and granules of quartz-
feldspar granite

N\

DN
A\

1030

T.D. 1030.0 m

Figure 35. (Continued).
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S0 hote A __ CORE 3 CORED INTERVAL 136.6-146.0 m sub bottom SITE_547 HOLE A CORE 8 CORED INTERVAL 146.0-155.5m sub-bottom
E FossIL g FOSSIL
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. '_|_J'_|_"‘ miattling due to pyrits rich burrowe filings. = E L-L.'L.L | - wlightly darker lamination, few dark iron sulfide Babi.
Dy Btl| Section 4, 0-7 em: grayish arange pink (5YR 7/2) FORAMINIFERAL = i 3 ‘__I_'L' 1 - :
1.0 _‘L_‘_J'_,_ . SAND underlain by 1 cm of GLAUCONITIC SAND. E 10 J-_l_-l-i | BeAn suossum::oml. 70
b - 1} WOYR®Z  gotion 4, 7 am through Core-Catcher: light olive gray to gresnish gray s R T B b o
- CLAYEY NANNOFOSSIL GOZE, with traces of glauconite, - Compesition:
Fcy '.I_:J_J' | 1_"‘_|_"‘ = Cuartz Tr 1
MG| Ty 4_"' il SMEAR SLIDE SUMMARY (%): L= = _|_-|-_|_—|- | = Fuldspar ™ T
e A1 1 2,20 4,20 540 35 e = [ Epopct iy = Clay 15 16
H =y ] 5 o oD z i o AR Giauconle ™2
g A, ] Composition: 3 TR Sy Y| == Dolomite o2
s 2 ey e Quartz Te  Te T i3 = Tl Ty = Faraminifes ¥ =
s _J_.L-'_A Feldipar T T - -4 2 ,L.-I"J_"' n= Cale, nannatossily L ]
E P St Sp Clay o 15 15 g L =
A_I_-I-J_-l Glauconite - - 1=2 = -y ey ORGANIC CARBON AND CARBONATE (%):
= R I Delomite 1 1 ] - "".J_"'_L 1] 1, B1-82 3, 144150
= il | Cale manncfomie 85 85 83 2 P TE I Carbonats 2 784
. i Sl T E o
= ‘.J.."'.I_"' | ORGANIC CARBON AND CARBONATE (%): 2 t-l-_l_J- =
b '.1."".].." | 3, 118-120 4,0-2 5 53-54 = 'L'_L'L 4
H == e I ey Carbonate = 784 84.7 - Bty M
3 E et ) H t—‘- e
F el (1 B O 3 T e N
i el S I 10YR 872 M I
A ! B [+ o Wil Bogee U
! Ll || sYRM2 + Bempil B w
E M B
LIER 0G o= Wopgpid v
7 [ZA e t]®] sven o ———=F '
7=+ I[ il A'.LJ-.L AL =
| ' — J__L'.I_J"J. L
§ It 2 4 o
4 [ = = il N
H | " B e a1 A —
2| g [ ! B ==
glsl = | | &G /1 AGI MGl aglra| [CC] o T | B
:| 2 It with 547
2| 2 | BY 8/t SITE HOLE A CORE 10 CORED INTERVAL 155.5-165.0 m sub-bottom
i i i matthes g FOSSIL
Elz [ I L § 5 CHARACTER
e (B Euwj2]3 gl & >
5 éi | ; *( seven s H g HE o | g LITHOLOGIC DESCRIPTION
zd|d eo ool | sv 8 E’ £ |2 5|3 g g & g, -
=18 |2 i g = ;
s |2]32 H B
b
= J_.l_ -L4
¥ end drilling cokes of grmenksh gray
Moot oy Stightly disturbed snd drilling cokes of groanish gray (BGY 6/1) and
L gray yellowish brown (SGY 7/2) CLAYEY NANNOFOSSIL OQZE.
J__L _I.'L ) In Section 1 color banding visible phut finer indistinet laminas within
1 _j_—L_L"" | » wach color,
i Ml | | Minor medium gray (NB) laminae of pysits.
a s TR
F il |
L—L.L.-L.J,_. SMEAR SLIDE SUMMARY (%):
L | 2,80
z [E L_L""_L"J o
s ¥ TRy L Texturn:
o Sared 1
%4 o S g A8 it 1
Elz e ol e
2 et N I i
4 e —1—4 Compasition:
sz o Rl ey B 8 Quartz ™
i E - J__L al Clay 5
3d A . Pyrite Tr
2 ey Sy 4L Dolomite ™
S PYE 1) P P I P T 5 el e e Foraminiters |
Cale, nannofossils 54
DRGANIC CARBON AND CARBONATE (%):
1, 81-82 2, 120-136
Carbanate 69.2 733
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:4? HOLE A CORE 11 CORED INTERVAL 165.0-174.5 m sub-bottom SITE 547  HOLE A coRe 12 CORED 'g-sn\m 174.5—184.0 m sub-bottom
H FOSSIL g FOSSIL
§ S CHARACTER % |2 ﬂcm““ TER
LR B g Z|l @ 8 | =T8Ty z| w»
e |22 ol = GRAPHIC gl ol =
ﬁ;‘ EE ; ] S H § umiotocy |58 LITHOLOGIC DESCRIFTION i EHEE § § Wit gg & LITHOLOGIC DESCRIFTION
El L3 g # = 2 wS|EN2) 2 g 23S o
B AHHHE ThE S AHHH ++H
EHEIE 3 RHEIHE 3
- ———— 1
Hihell ey W e, groenish gray (5GY 6/1) 156 E 1"1"'__:“' —
ighly disturted, greenish gray 1) andd hght greenish gray = o [ Mosthy dell § sh SGY B/1) and light olive
i eyl % Sappd Bt B - ty deiliing cakes of greenish gray | gh oy
""'J_""_L Bi1} CLAYEY NANNOFOSSIL O0ZE. B "‘.n.."“.;..‘ =] {5Y B/1) CLAYEY NANNOFOSSIL OOZE, Gradationad, 10-40 em
i ke At Bection 3, 78-81 and 118-120 om leyers of GLAUCONITIC 0.5 h"".l..J'..u_' thick colar interlaysrs, Concentrations of medium gray (N5} or dark
1 T 2 FORAMINIFERAL NANNOFOSSIL DOZE. 1 [ L o Groenish gray (GG 4/1] pyrite in layers and blsbe througheut.
it I .
Mo Ll SMEAR SLIDE SLUMMARY [%): e e T
2,40 3118 r
e B i i i TH I o ORGANIC CARBON AND CARBONATE (%):
B S S EE R 2, BO-R1
_Void g o = = Ol ! B oy Carbonate 752
T m U3 R
L PR 7 oS el N
Tl 1 & S S I
fulge L 0 70 o e 1
A N ® Pt bl
4 L L 2 el B |
2 L L 1w = 2 gl Tngeeyd e [N I i |
o Bt £ S S NN "
gt Do B0 . = 4 Exy® Syl T
J_-I-_L-.- R 1 "'.:_J'.L.'
g [+ =L Dolomite 1 1 = P g Bl B
B Pl T8 N3 Faramiritars T 2 2 B et et 1
= TN EY Cale. nannofossils 96 80 g e -
® i 5 B oA N
3 Tl ORGANIC CARBON AND CARBONATE (%): [riii=eid
E P o 2,80-91 3,118-120 4,0-2 S T
= - Carbanite 0.2 - - o ta
3 ol K CaCOq - 74.8 67.2 ¥ e e e 1
& s o = oy
=] -l = et e B
= = oll B!l
iy ; '@ ol i Eqprayd Bt i
= Void d 2k
g = oG |- = -
w ol I et g
i L T = g -'—.A_J_ "
= X ———=1 | e 4
z . Al Taepordl e
: 3 "‘_IJ:'I"': | g—- e e &
é gyl i E 4 T g Lo B
4 = 1] | ® o L = e
8 =L 54 sl el Neepd
i - K M- e Lt = U E
gcln T | @ Z|ac|eiile |8 e
i Fo/ [,
o M |aG|Fa cc| et o 3 SITE 547 HOLE A CORE 13 CORED INTERVAL 184.0-183.5 m sub-bottom
g FOSSIL
% |5 CHARACTER
N EMEE 2
FAEHE ] 3 .3. @ ORAPHIC LITHOLOGIC DESCRIFTION
(=3 =1 sl E LITHOLOGY
w3 |EN|2 < § a2l 2
z | |2 g =
Flg |2 g - =
& |2]F & &
S gt I
i e
- L.'L_L'L-L Slightly disturbed, light greenish gray (BGY 7/1) gresnish gray (5G
= o e ey | 6/1) and Hight olive gray (Y 7/1) CLAYEY NANNOFOSSIL OOZE.
- Intertoyers of 0.5-35 cm thick of sl colon. Minor burrowing and
R |
1 1L _l._l_-l- convolute bedding and minor medium gray (N5) |aminae and burrow
i l_i.J. | b linirgs.
= | S WS Y 1]
g L o] SMEAR SLIDE SUMMARY (%):
2 21 .50
§ = | B S o
2 g e
E |8 o |
e Tokture:
E - BN -I-.I_ | st 10
= 2 2 el e . Clay 20
£ S e e ] Composition:
© RS T il Quarts Tr
& -+, Heavy mingrals T
I "Bl Tecapd B
92 AG| M ool iy .I_'I'.i_ | Clay 7
i 4 Glewconin Tr
Pyrite Tr
Dolomite Tr
Foraminityrs 5
Cale. mannofossiis BS
CARBON AND E %)
2, 7475
Carbanate 78.1
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(1 SITE 547 HOLE A CORE 14 CORED INTERVAL 193.5-203.0 m sub-bottom SITE 547 HOLE A CORE 16 CORED INTERVAL  212.5-222.0 m sub-bottom
2 H FOSSIL i FossIL
% |3 | epacrke » |E | cnaracten
g l=.l2]3 g z| e 8 |z.lels z| =
& || 8 E (-] APHIC =e 2218 i ol & GRAPHIC [
5 ,‘;E £ E z HE LITHOLDGY LITHOLOGIC DESCRIPTION E :E E g z E| £ | utHolocy § g LITHOLOGIC DESCRIPTION
g° |8 HEHBREIE N HEEIR E g8
l BtHEHE a AHHH £l
R HEHE EBHEHE FEH
B a—— -
o gl o 5 ; L
il P Mostly slightly disturbed light greenish gray (5GY /1) and gresnish Mestly drilling cakes of grayish green (10GY 5/2) and presnish gray
N S griy [5GY 6/1) CLAYEY NANNOFOSSIL DDZE. Fine color laminss 4 [5G 6/1] VERY CLAYEY NANNOFOSSIL CHALK with miner to
0.’1—_: _‘_~'1-J__-l- of 0.5-5 mm thicknass show sbundent contorted bedding, snd slump o 111 moderate bistirbation marked by medium gray laminse blsts and
1 . -I-."'..L.'L folds in Sections | and 2, Discordances and folds of 1-3 em scala, = f § . Eurrow filfings genarally rich in pyrite,
] _I_‘J"‘.I.A' Lithological break at Section 4, 14 cm |y sssociated with ealor changs £ 2 5 1 Care-Catcher shows dusky yellawish green (SGY 62 color
1.0 p Thpptl L 1o light olive gray (Y 5/2) Section 4, 14-50 and 74-110 cm and ] L }
ey ] greenish gray (GG 8/1] 58—74 om. Dark pyrite laminss and glmcanite pLE SMEAR SLIDE SUMMARY (%):
il layers common. 5 i I\},m gc, 5
IS TS =Y
3 -+ SMEAR SLIDE SUMMARY (%1: 1L Taxcture:
S 4,55 Site E B
-t it oyl | .
_J.._I_.J.._l o 1 Clay 95 95
=B Texture: 1 Componition.
i @" Sand 2 Guartz L
Z 2 e e it 3 2 1 Mica T T
I . g g | Clay o » Cloy o 1w
] = "‘_L'I“_‘_ Campatition 1 Glmeonite - Tr
'E — B I Quartz 1 Pyrite 2 1
== Clay 15 il Dolomits 2 9
e g Glauconite Tr .I. Foraminifers Tr T
e Pyrite 1 nannafousils BS B85
_L_I__I. | Dolormite 1 L
— Foraminiters 2 ORGANIC CARBON AND CARBONATE [%]:
b -, Calc. nannoforsily 80 1 2,85-87
1 _]_'I-,*__L Radfioiarians Tr - 3 1 Carbonate BZ8
_I.'J*.I_-L Sponge spicules Tr E
L
S S Sy ORGANIC CARBON AND CARBONATE [%): = 1
- 06 2,144-150 3118120 4,0-2 4,100-101 o A
= Carbonate 612 - - 86.7 £
| ] CaCOy = a9z e - @ 4
— 1 TP T [ Em——
p o 1
—_— ol
§ 4 - %) L
s |3 i 4
2 |ET == Mt = L
H I; FC/) ve1 s B e 5 — 1
. a
= lz2 aglem s |Fs|  [cd ..I.-:-.I_J- . =
3 i L
SITE 547 HOLE A CORE_ 16 CORED INTERVAL 203.0-212.5 m sub-bottom — su il
r ] T
2 FOSSIL ] T
x |& |_coanscren | : =
8 |8ulET=s g E | |
0 1 A I & GRAPHIC = n
HEEHEE E| E | umvocosy LITHOLOG I DESCRIPTION 3 ==
w3 2N 2 ] H ES g roesra M
25 |3 gl B TE |
MHHHE E 53 —
iy [ E é o/ . : . L
LT Section 1, 0130 cam: sfightty disturbed, firm, greanish gray (5GY 6/1) ™ 3 ealm [am oo 2 e I R
g Ut oy s el medium greenish gray (BGY 4/1) VERY CLAYEY NANND- il
o e By i FOSSIL DOZE with common burrowing and dark greenish gray (5GY
i N . el 41} o vl gray (B laminae,
2 EE| | == Section 1, 130 cm 10 Core-Catcher: undienurbed, grayish groan {106
-E = 7| Mo L s il N = 5/2), vary firm 1 wixy NANNOFOSSIL-RICH CLAY with indistingt
H é n __L.L_‘__L | laynes of lightor and darker green shades.
T ir- 1 =] At Sectian 2, 65 and 74 cm Two lsyars of intraclasts.
i | =
g bl 5 1]
J-t, B | SMEAR SLIDE SUMMARY (%)
ez I L+ w0 co
= cG 2 s D o
2 !I ﬁ _._-I‘ oo Texture:
I i =l 1 -
.E-‘zcmw;a 8 cg T+, = . il 5 2
=1 z Clay 94 @8
Comgaaition:
; g Cuartz Tr Tr
a2 2 Mica Tr o
P Clay w3
£ Pyrite 1 -
Delomite I
Foraminitors T -
Cale. nannotossily s 85
Sponge ol - Tr
ORGANIC CARBON AND CARBONATE (%):
1,100-101 2, 30-31
Carbonats 857 418
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SITE 547 HOLE A CORE 17 ﬂ)ﬂlmiﬁ\m. 222.0-2315 m sub-battom SITE 6547 HOLE A CORE 18 CORED INTERVAL _ 231.5-241.0 m sub-bottom
g FOSSIL 2 FOSSIL
S CHARACTER =« |z CHARACTER
E-— gg? 3 ? 3 g GRAPHIC §;_ 5“‘? d E gl g GRAPHIC
12 |E5| L § H B E LITHOLOGY LITHOLOGIC DESCRIFTION < g Eé £ B : 5 E LITHOLOGY LITHOLOGIC DESCRIFTION
A HEHEEHE 5K A HHH R
-l HEHE +EH - AHHHE
= = B E = = a
-] 12,4
2| |ro] i Section 1 through Section 3, 71 em: deilling cakes of dark greenish FS" [ Mostly undisturbed, intarlayered PEBBLY MUDSTONE CONGLOM.
H| v 051 gray (BG 4/1) NANNOFOSSIL-AICH CLAYSTOME with fraquant | - ERATE (Section 1, 020, 4350, 145—150 cm; Section 2, 074 em)
- il botwrbation s frequent planclites and rare zocphycus and chondiites, <3 and soft sediment deformed CLAYEY NANMNOFOSSIL CHALK (big
£ 1 ich in pyrite. clast: Section 1, 23-45 an, big clast or inerlayer?: Section 1, 50-
L Section 3, 71 cm through Cors-Catcher: CONGLOMERATE with # ? 122eml.
10 L mibxed fithalogees: E ] Clast {iithatogy mumbers correspand o Gore 111
- 1, Light greenish gray [SGY 8/1) CLAYEY NANNOFOSSIL &5 % = 1. Light greenith gray  (BGY &/1) CLAYEY NANNOFOSSIL
= CHALK with aturdant darker biaturbation, = — CHALK.
£ 2. Ofive gray (5Y /2] and grayish ofive [10Y 4/2) NANNOFOSSIL £ ;§_ ‘i 2. Dusky yellowish brown [10YR 2/Z) CLAYEY NANNOFOSSIL
| CLAYSTONE. = &= CHALK.
& 3. Grayish clive green {8GY 3/2) FORAMINIFERAL NANNO- =3 [ K 4. Dlive brown (5Y/YR 3/2) NANNDOFOSSIL CLAY/MUDSTONE.
& FOSSIL CLAYSTONE. = § Fe & 5, Dusky yallowish brown (10YR 2/2) PORCELLANITE CLASTS
H | [ 4. Olive brown (SY/YR 3/2) NANND CLAYSTONE. g F%, with fine granular texture, with martiing and aceaslonal burrow
2 5. Oliva gray (5Y 4/1) to olive black (SY 2/1] PORCELLANITE =& — stuenures.
8 . 5 =|aGiMG [AM T
u with dorkor traces of burrowing:
H Rowarked Paleogroe SMEAR SLIGE SUMMARY [X):
= 1) Partty aarty 1o middin Palsocene .
- 2) Partty early Eocene ) b
E 3) Lower middls Crataceous? ;::;“"- "
4) Partly late Pal caity E
E | Partly late Paleocens/esrly Eocene fenk s
) s SMEAR SLIDE SUMMARY [%]. T ®
® E 3,85 3,67 3,1044,88 4,128 Composition:
@ g i M M © D o Cuartz 10
= Texture: Felcypar Tr
™ Sand 2 40 10 ] 1 Wics Tr
Sin 1| 3 4 4 :Illw mineraly I;
o 0 3 70 %5 o5 "y
- c,:w..,. Volcanic glas 0
= Quartz 4 5 w1 s\‘:nuonih I-
T = depar * = = i 4
1 Fel 2 i
£ | (2 o LB e &
A z . Glauconite = 0 - = X
! i T FIY B
4 = :;;iw 1;1 08 1 T; ORGANIC CARBON AND CARBONATE (%):
7 Faraminiters ™ 7z B T 1 ;-IEZE-“ L9- ;:'“:-‘W
=l Calcnannofossils 20 20 10 10 65 Carbanate - o h
3 eos N -
_ | ORGANIC CARBON AND CARBONATE [%):
£ 1,118-120  2,0-2 2,85-87 3,137-139 SITE 647  HOLE A COHE 18 CORED INTERVAL 241.0-250.5 m sub-bottom
$ Carbonaty - - 458  GBGT M Ty
i £aCO, 458 443 - - i g CHARACTER
[
z g l=.le A z| 2
e .g-§ £lg E g o Lf&:mgv LITHOLOGIC DESCRIPTION
2l
A HHF U 3
4 |= -
N HEHEE :H
i g *lan,
o/ 1 I Faint deilling cakes of PEBBLY CLAYSTONE CONGLOMERATE
L] ekl 113 . |- interlayered with boulder sized clests of NANNOFOSSIL CHALK.
oL }‘;\ 3 M = “Matrix™: light olive gray (5Y 5/2) CLAYEY NANNOFOSSIL
— CHALK,
a0 VQ 1A Chist lithology (Hthology numbers correspond through Cores 17 18):
= o N R 1, Light gresnish gray (SGY B/1) CLAYEY MANNOFOSSIL
B JLH L CHALK,
o 4. -4 12 2. Olive gray (5Y 32} NANNOFOSSIL CLAYSTONE,
P NE o [z 3. Grayish olive green (5GY 3/2) CALCAREOUS CLAYSTONE.
= o A 6. Medium fight gray (N6) PORCELLANITE.
-Z o~ . &. Graylth yellow green (SGY 7/2) CLAYEY NANNOFOSSIL
=] B [ CHALK.
zé - 1 ﬁ" = Soft sedfiment by drilling di
&
£ cl 1
=T|ca| | AP Rt bd SMEAR SLIDE SUMMARY (%):
L3 1,50 1,1102,40 CC, 10
p . o D D
Compositian:
Cuaitz 2 3 1 1 Tr
Feidspar - T 3 - -
Clay 8 6 &5 20 16
Glaueonite - - 1 - -
Dalaenie 3 3 3 3 -
Catbonate uiipec. - 7 - 10 30
Faraminifers - i oz T 7
Cole.nannofossiis 10 2 36 B85 40
ORGANIC CARBON AND CARBONATE [%):
CC, 3-4
Carbonate 67.2
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SITE 547 HOLE A CORE 20 CORED INTERVAL _ 250,5-260,0 m sub-bottom SITE 547 HOLE A CORE 21 CORED INTERVAL _ 260.0-269.5 m sub-bottom
g2 FOssIL [] FOSSIL
§ § HARACTE « |E _|r:u.m.u:rsn
M FIE z| w B e ]
o 2 g| & w|B]3]8
T'g' 5% %’ g E|E LITHOLOGIC DESCRIPTION f‘?—' gs ¥ § 3 g E Lfl,';“o"mg, LITHOLOGIC DESCRIPTION
27 |E HELE g ol g a ¢ EN § b4 g g 2le B -
F |2 |5 ; g|= i F 18 5 2 g
| |5 [81£]3]3 g |8]3]3]% 3
Iem = = T,
5 .
] a1, Drilling cakes af GRAVELLY MUDSTONE CONGLOMERATE with Section ) through Section 3, 20 em: drilling cakes of light ofve gray
09 a1 clast-free intervaly (Section 3, 24-100 cm; Section 4, 0-5, 50 cm: o (5Y. E72) VERY CLAYEY NANMOFOSSIL CHALK {probably in
a o Section 5, 05 cm-Section §, 23 cm] of CLAYEY NANNOFOSSIL L situ fithology, M) with comman burrowing.
' CHALK, moderate olive brown: 4, 1 T 1 At Section 2, 3077 cm: an interval of GRAVELLY MUDSTONE
f_'-: = M = “Matrix": fight ollve gray (SY 5/2) CLAYEY NANNOFOSSIL ) CONGLOMERATE.
) CHALK. e | L Section 3, 20 cm tu CoreCatcher: interval of grayish olive graen
L~ « [ Clast litholagy (lithology numbers corslate through Cares 17- 20): Ll (5GY 3/2) NANNOFOSSIL CLAYSTONE (Section 3, 28 cm—Section
19 1. Light gemenish gray (SGY 8/1) CLAYEY NANNOFOSSIL B, 40 em; 3, probably lerge clast of Cratsceous?) beacksted by
o " CHALK. 4 GRAVELLY MUDSTONE CONGLOMERATE.
21 ¥ 2, Dlive gray (5 3/2) NANNOFOSSIL CLAYSTONE, | Other clast lithologies (lithology numbers correlate through Coess
= 13, 3. Dusky yellow graen [5GY 5/2} to grayish olive green [SGY 3/2) PN > B 17-21: )
= PR CALCAREOUS CLAYSTONE, i .1 1 :‘:::_‘ls light greenish gray (BGY 8/1) CLAYEY NANNOFOSSIL
2 = 4 Moderste olive brown (SY &/4) CLAYEY NANNOFOSSIL 4 E-:f N 2 Glive gray (BY 3/2) NANNOFOSSIL CLAYSTONE.
CHALK. 41y 5. Light gray [N5—6) PORCELLANITE.
6. Light gray (N5} PORCELLANITE. 3
Conglomerate mostiy mud supported, I 8 SMEAR SLIDE SUMMARY (%):
e 1,40 2,50 2,110 3,60
SMEAR SLIDE SUMMARY (%): 1|1 5 o 0 O
1,108 1,135 2,60 3,40 5 B3 1 _J_ Textwre:
= o (] [+] ] [+] (s m Sity - - - 15
i Campasition: A1 e Clay —~ - - 85
i Cluarts B a ] 1 ) 4 - Companition:
Huarey minavaly - - - - T § Quarts - - T 2
z 3 Clay B8 0 2B 40 16 3 3 4 % Faddzpar 47 = - T
9 b s Glauconity = 4 - = = E 4 Mics - - T =
w et Dalomits - i 5 1 2 5 4 Clay 40 T
2 &1 Carbonate umpec. 2 %5 0 & 15 Pyrite - - 2 1
= " Fowaminiters - 2 F ] 1 L Dalomits 2 2 T Tr
— Cabe. nannofossils 10 30 55 49 &5 4L Casbonate unspec. - - - ]
AL Farsminiters B - & 2
ORGANIC CARBON AND CARBONATE [%i: ¥l nmaofossis 60 98 60 20
4,118-120 5,0-2 5 15-16 5 140-150 Radiolarians - T - T
Carbenats - - 5.7 590 1 Fish remains - T -
4 CacOy B7.6 534 P L
1 3 DRGANIC CARBON AND CARBONATE (%):
4 _ 3,80-81 &, 10-11
. p i Carbanate 169 105
.' i
4 -
5 oL
A [T E T
= 1 = o Iy
< L] -1
L] =¥ s| i
So| * |3 by i
Jig= n
o T
_L i
= — L
of a4z N
AF| o I +=] |+
) o
P 6 b - & [} 4
o ™ =Z| [*¢ - =l |2
e a8 ™ - L |2
<, & 2| LA
e 1l
i z o =3 i [y
i o ha| |re 1 e
51 7 3 ’ -
2 a -
o P L o ol = =
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SITE 547 HOLE A CORE 22 CORED INTERVAL 269.5-279.0 m sub-bottom SITE 547 HOLE A CORE 24 CORED INTERVA 288.5-208.0 m sub-bottom
o
2 FOSSIL ] FOSSIL
x |§ [ cuamacten | w |E | _coanacren
8 l=.lel2 z| = 2 |z [ul= “
2 |2 213 21 % GRAPHI w22 gl g
T2 ‘;E i H 5| E LITHOLOGY TEBOLOMM DEICRILTION SE|E3| 2 é £ B | Baamic < LITHOLOGIC DESCRIFTION
w3 |z Z 35 alg = ] S5|2~|5 1 2l e 3 =
H 3 2 E ] £7[E |5 3 “)| = =
£ |5 HHHE TEH N R A A T
L] =3 = = = sjlz|e|d E =
1 Lt |
FCi Ll :$h;‘;:"$£‘*' ':;*ME:.T‘ "g:::‘::d";::;rm.s"r{ l:::::‘ it L Moderately frogmented, light greenish gray (BGY B/1} to light olive
L i e J:"nm it ' A ] geay (5 8/1) SILICEOUS CLAYEY NANNOFOSSIL CHALK with
N i i i animgicl 2 AAAAAAAAS > » gradations 1o PORCELLANITE (P), Moderats bioturbation shows
J_ F " ,s.ﬂl-un 2 and Core-Catcher show highly contorted and folded strat. ; 1 LbABAAAAALD flattening throughout; rediclarians commen,
1 ication with stratchod and deformed clasts, 3 <
i “ In Core-Cateher, top, & fragment of olive gray [5Y 4/1) to olfve black ] e
¢ Fef 1M, SUSSCIESETTORNR St CE TR s 3| 2 ORGANIC CARBON AND GARBONATE (%:
" E G 1,120-121
E == SMEAR SLIDE SUMMARY [%): & |o ; MG Cabonate 56.7
& ’E-: il ‘E I =z 2
= FCi| b= Texture: o =
= M 4 [= silt 0 ag| |em cc
c= ‘5%\ Clay 80
= E - . Campasitian:
T CQuorte 2
s o ’Jj SITE 547 HOLE A CO 208.0-307.5 m sub-bottom
2 Clay 30
A it BN L2 e SE Dolamize 1 F] FOSSIL
Carbonats unspes, 5 « |E CHARACTER
Foraminifers T g 3 AR o
- -4
Cale, nannofosslls B0 ex 22| S 2|l & LITHOLOGIC DESCRIPTION
Radivirians T ‘E|2R|E e GlE
S EAHEEIEIREIE
ORGANIC CARBON AND CARBONATE (%1: 3 I
1,140-150  2,80-81 = H 3 Z|a
Carbonate 0.8 m7
Siightly fragmented, light olive gray (5 8/1] SILICEQUS CLAYEY
SITE 547 HOLE A CORE 23 CORED INTERVAL 279.0-288.5 m sub-bottom NANNDFOSSIL CHALK with commen 1o abundant ollve gray (5Y
] L 4/1) burrows [mostly planalites and some chondrites snd zoophyowl).
" g CHARACTER Gradations to PORCELLANITE of same color and texture (7).
8 |zule]alz HF
o =
sE £ § HE : § w Lf&mv F LITHOLOGIC DESCRIPTION SMEAR SLIDE SUMMARY (%):
wd|E l-g 3 = = 1,80 1,92
= |E [3]g|2 = = D D
S |- & g 2= g ; Texture:
== =18 sitt o -
€L ;'E Clay 0 -
e Drilling cakes of light yellowisn gray {5¥ B/1) 1o olive gray (5Y 811 Composition:
P L CLAYEY NANNOFOSSIL CHALK with moderate to sburdant biatur s Ousrtz 2 2
NG L bation, Burrws are stretched and fiattened and partly whearsd. Ciwy 30 40
1 Morn massive clast(?} or layar of clay rich sediment at Section 3, Pyrite - Tr
4 i 2 Dolomits T T
1730 em. In Section 4, iregular lamination, dip of approximately =
L . & Carbonate unspec. 10 12
i Laftlh iy H Caie, nennctossils 55 45
i I Soction 3, 53—56 om light gray (N6) PORCELLANITE. = o rhar ™ T
L3
L SMEAR SLIDE SUMMARY [%): ORGANIC CARBON AND CARBONATE (%):
3,77 448 o 1,64-65 3, 140-150
o o Carbonate 622 595
SY8n Texture:
g s E I
g 2 T Clay 80 T
Compotition:
[ Quartz 2 2 |1
E Clay 40 30
= Dolomita T T
Carbanate uniges. L] T
an Cale, nannofossils 46 50 z
I = 4 -2
2 el N Rodialarians za
B MG Lk &Y 781 o
H il ORGANIC CARBON AND CARBONATE [%): &
3 e 3,70-71 3, 118120 4,0-2 bl L 2
jo i Carbanate 07 — 57.5
1 Cacoy - kS -
R
1=l =
4 * | ev4-an
~1
cG| |mP 5Y /1
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SITE 547 HOLE A CORE_ 28 CORED INTERVAL  307.5-317.0 m sub-bottom SITE  B47 HOLE A CORE 28 CORED INTERVAL 326.5—336.0 m sub-bottom
g2 FOSSIL © o= 1}
» a CHARACTER ; CH
EENEE z| x
R HE gl GRAPHIC - EMAE gl g
2 £3|E| 8 5|k | umoocy HITHOLOGIC BESCRIPTION 5|58l i E| B | ivotosy LITHOLDGIC DESCRIPTION
g3 1="5| 5|3 43 H M EHEIE & 3
s |3 -3 £  |E H E a8l = = 4
Fle |8 § HE 3 E] 5
3 |3 CRHEEE 3
| 7 =
G |em 4 of £ Highly fragmented, dark greenish gray [5GY 4/1) SILICEOUS NANNO- - Slightly fragmanted, gresnish gray SILICEOUS CLAYEY NANNO.
. FM) Y= P :Ef::vmz? :a“;;is:o“ with ”P"““"' layaring grading to olive FOSSIL CHALK with sburdant, well preserved burrowing: planolites,
§ Fo/l - ABRAB sl M 4] I.MITE.H'I. = = 5 2oophycus, and chondrites.
i MG AesaBsya B Section 1, 0-10 cm: greenish gray (SGY /1) VERY CLAYEY 1 -] Siliceous intervats grade 1o lightcolored PORCELLANITE (P) contain.
n; 5 CHALK with by § L ing burrowing as above,
3| = 2 —
2 g —1
. 1
g H SMEAR SLIDE wMMAIn;';m. _E =i SMEAR SLIDE SUMMARY (%):
: 1
gl 3 o & i ® o i
= § Composition: 2 ! L3 Taxturn:
3 Clay 55 2 = X, Site %
Pyrite 1 E ps *
= 5 Dolomite 1 Ounm“ it
=z Cale. nannalossils 42 2 = :
5 Chuartz 1
ia Riiclariars Te s a b e
B Iz Pyrite 1
3% ORGANIC CARBON ar:n::;:::m'ra =) Eg - Dot Bl
Carbonate 343 C«lrhmF A T, 7
oo o aminifers 40
ORGANIC CARBON AND CARBONATE (%):
2,83-84
SITE 547 HOLE A CORE 27 CORED INTERVAL 317.0-326.5 m sub-bottom Carbonats 567
g FOSSIL
§ 3 CHARACTER
Eull| 2| ¥ Z| e SITE 547  HOLE A CORE 29 CORED INTERVAL  336.0-345.5 m sub-bottom
- EHHEE Bl E | B LITHOLOGIC DESCAIPTION
JE|58|:| 8|5 g| [§]¢ HIHLoaY - ly g E FossIL
L R-R wl = Z = | CHARACTER
- |z & 5 i = E]
E ; g HE 3 - 22 HHE ,§_ g gl o® LITHOLOGIC DESCRIPTION
— 'Z a3z - o E -
= P w3 gV E 5 H = -
L Siightly Tragmentsd, groenish gray (SGY 8/1) SILICEOUS CLAYEY F== & |2 e ,i, # E £
il MANNOFOSSIL CHALK to CLAYSTONE, common bioturbation e I3 HH = 3
L / [predominantly zoophyeus In Section 1 snd planolites and soophycus
1 / P in Section 2).
f Gradetional contacts 1o olive black {6Y 2/1) PORCELLANITE/CHERT 1 Slightly fractured and drilling Braceis of gresnish gray [BGY 471)
1P} with simitar burrowing. =0 VERY CLAYEY NANNOFOSSIL CHALK to CLAYSTONE with
2 11 e B comemon to abundant burrowing: mostly Mattened, comman zoaphy-
§ SMEARSLIDE S”MM‘“‘“:DI“'- { " cus, and sorme planalitos. Many reburrowsd burrows.
] Al *lp o ! Minor siliceous leveds.
= \ Taxture: - "
2 SMEAR SLIDE SUMMARY [%]:
3 / " Sand T g 1,88
E St 5 3
P D
Clay 95 L]
T 3
2 P Compasition: ] = i“ o 3
_ Quartz 2 A 0
2 ¥ Gy 28 ::: tion:
iz Volcanic s T A position:
e 2 P Dolomits 2 = A el e
£Z = Carbonate unspec. 1 T = “
e - RF A Pyrite 1
FM|  [cG 7 Faraminiters 3 A g EMP (ow b O =
Calc, nannofossils 60 A Carbonate 10
Sponge spicules T ate unige.
Calc, nannolossily 0
ORGANIC CARBON AND CARBONATE (%} 9
1,118-120 2,0-2 2, 104105 ORGANIC CARBON AND CARBONATE (%):
Carbonate - - 38 s
€acoy 483 519 - Corbonatn B7




:47 HOLE A CORE 30 CORED INTERVAL 345.5-355,0 m sub-bottom SITE 547 HOLE A  come 32 CORED INTERVAL 364.5-374.0 m sub-bottom
z Fm“ g FOSSIL B
§ E ?CH“ S o ([ 2 ; CHARACTER
T 9§ & 2 ol & GRAPHIC §._ Swl2l 2|2 g g GRAPHI
B E £ ElE LITHOLOGY LITHOLOGIC DESCRIPTION T5|E2 z El & = LITHOLOGIC DESCRIPTION
g 5|z g ! g g 5 . £|28 H 5 g LITHOLOGY =
F § E 5|= o] g ,5_ E g ! “ H
- b -
3 HH 3 2 iz §
[ - Y
T Mastly slightly fractured, greenish gray (SGY 6/1) SLIGHTLY i L Mpjor lithology! ightly Irgeiented, gravish graen (100Y §72) 1
SILICEOUS CLAYEY NAMNOFOSSIL CHALK with common 200 L leey L Wanlsh gy [5G AT) VERY CLAYEY NANNOFOBSIL GHALK
phyeus and planalites in top of core; getting rars and indistinct towards 0. L] * At Seetion 1, 10—40 and B8—74 cm two beds of PEBELY CONGLOM-
1 ¢ base. RP = ERATE, with donsely packed, fattened pebbles of light gray (NG|
¥ - ] NANNOFOSSIL CHALK, medium gray (N4] PORCELLANITE ang
- LIDE SUMMARY (%): M wariahle green to dark gray (N3) CLAYEY NANNOFOSSIL CHALK.
T :),W :].mg: ! Upper bed shows indistinct grading from 4 cm to 5 mm at the top,
] s At Section 4, 6776 cm GRADED BED of foraminiferal sand with
n she 0 2 ” i wu.loaim clasts of nannofossil chalk grading upwards into dark
Clay o B 75 - greenish gray (56 471) clayey nannofossil chalk,
= Compospion: b I SMEAR SLIDE SUMMARY (%)
Quartz E 15 W iC a2 9
E 2 g Mica ™ 3 3 e 145 2,80 4,73
2 Hewey mineeals ™ 1 - poa e
i / iy p . e e el Y " Compoiition:
5 Volcanic glass T - 1| Qe 4 3 2
2 /] Datamite [ I paind & Mo
g Carbonatsunspee. - —  Tr ¥ 0 | Hotomie 2 &1
4 Cole nsnofowsils 35 20 25 a i Coborgynipes, - - 3
% ﬁ Distoms T - - = : | Foraminifers o7 7
L sy Y e 5 4 ] Cale, nannofosels 12 57 30
~ZEIR [Am—p—— T T 1 £ 1 ] Sponge wicale - = ™
i
i a = ORGANIC CARBON AND CARBONATE [%): g 4 |
% 3,40-43 3,110-120 3, 118-120 4,0-2 = L~
> Cartionats 552 - - 817 - :
S Cal0y - BA.2 [21:] - H
i~ |
F~iw
p A |
- 4 —
2| |re n
- =~ P .
= 4 § =il
s " ~ i
E; P ?...1 .
= Z |l =
547  HOLE A CORE 31 CORED INTERVAL 355.0-364.56 m sub-bottom
H FOSSIL
g 1.reTere z| e
4 ] | LITHOLOGIC DESCRIFTION
PEESIHESES E L N
£ 1E7|3] 2|32 £
= g g o = 5
2 § H 3
4o 1~
4= = -
1 o= A Highty fragmanted, greenish geay (BGY 5—6/1) SILICEOUS NANNO-
E e b P gl - H FOSSIL-BEARING MUDSTONE.
E |8
= |z% SMEAR SLIDE SUMMARY [%]:
3 1,30 1,82
D [+]
Texture:
Sand T -
Sir 0 -
Clay 80 -
Compasition
Quarz 10 10
Mica ™ -
Hewey minerals T n
Clay 50 3%
Volcanic glass 51 10
Dolomite 1 1
Carbonate unipec. - 2
Cale. nannofossily x 15
Radiolarisny 8 2
Spange spicules 1 5
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547 HOLE A CORE 33 CORED INTERVAL 374.0-383.5 m sub-bottom SITE 547  HOLE A CORE 34 CORED INTERVAL 383.5-393.0 m sub-bottom
e FoOSSI g FOSSIL
« |E CHARACTER « |E |_cHaracren
§ 5‘“?‘ 213 gl g GRAPHIC § EFHEE gl g GRAPHIC
i 5% %‘ 8 H E| E | umolooy 5 < LITHOLOGIC DESCRIPTION i EE HE E S| E | umHoloey LITHOLOGIC DESCRIPTION
-
N HEIHHBEE S EE F N HETE A o s
£ |5 HEHE E a £ |3 é il i
5 |<)|= g 3 o HE E
= = [
t 5GY 6/1 n . :
N - __ bt 1o Section 1, 070 and 110 em through Section 3, 35 cm, almost un-
0.5 L BY &2 Major lithalogy: slightly fractured, gresnish gray (SGY 6/1) CLAYEY L ¢ distibed. grontsh rwy. (BGY 610 VERY CLAYEY NANNOFOSEIL
N LI = | rovan NANNOFDSSIL CHALK with few grayish olive [10Y 4/2) biotuibation : S Ll :::J':m“‘"‘ common zoophycus, planalites and chondsitus type
=) — {ptanalites and chondsitesdiks), 1) E.: 23 mentiy t on,
-1 " i Section 1, 70-110 and Section 3, 35 am through Core-Catcher: vark
1.0 Section 1, 4081 cm, light alive gray (5Y 52} 1o grayish olive (10Y o] Y . -
B | BGY 8/1 4/2) CLAYEY NANNOFOSSIL CHALK with sbundant, deformed = E::‘Gu:;‘r?ﬁd“?:w gravish green {10G 4/2) PEBBLY-COBELY
. " biaturbation.
= Section 3, 74 cm through Section 4, 106 cm GRAVELLY CONGLOM- Clast Inhnhg-_ 8: ) an
ot ERATE with moderataly to well rounded clatts af plates and darker 1 Grayishegreen (106 4721, waxy  NANNOFOSSIL-BEARING
1 L x o colgred CLAYEY NANNOFOSSIL CHALK and of dusky yellowish 5 gLo‘_*::TONF—M ] TR TR GULE
[— /21 NAMNOFOSSIL CLAYSTONE. - Variably grayieh green -
o green [BGY /21 3, Olive groy (5 4/1) NANNOFOSSIL CLAYSTONE,
T F TR 4. Dark greanish gray (5GY 4/1) wof waxy CALCAREQUS CLAY-
2 e g SMEAR SLIDE SUMMARY (): 2 STONE.
e 1,817, 125 % 1 3 A2k 3 a2 SMEAR SLIDE SUMMARY (%)
T 0 D o L
s 2,50 3,689
Fov 1 = Composition: o o
L n Quartz B - 1 05 05 i
@ 1 Clwy 0 10 40 55 40 FC Competion 5 5
Pyrita T = - - Tr M i 5. ‘g
Dolomite T2 T - 2 P;f" R
Foraminiters 5 2 3 - 2 B Dolomite 2 12
Cale. nannofossily 56 8 57 45 56 s Foraminifars 3 \
i 3 =Ns :mului.m :- - - - = 3 o Colc. nennofomits 58 43
5 2’ lant debris i - - - - N ik porviniea = ™
5 Z] | revse Very oesgiouls . & — = = - ; E
= L] i - = H
21| saven ORGANIC CARBON AND CARBONATE (%): - ORAANIC CARSOKANG CARBONATE (8]
k] - 3,64-66 3, 66-87
‘_:2 2,33-34 3, 118120 5.0-2 £ a1 108 BT R
o o Carbanate 7.7 - - i EriEe Carbanate ! 5
3 Z CaCog - 53.0 733 : 38
2 _{ & 3
E = -
= 1
H 1 2 -
H 4 R a B
. 1
5t >
-
5GY 811 5l
- -
—-
=
] —
=D
5 5 &L
v ey
il
A .C;
o L] "™
E L ool [2ee
5 L] 3%
= 35 ez R
= =+ =3
Zz 1 =
f . : o 1 $=
= H = B
S <i|amlce g 3 AL =]
iy L
=~ ew 7| I35 T




547 HOLE A CORE_ 35 CORED INTERVAL 393.0-387.5 m sub-bottom SITE 547 HOLE A CORE 37 CORED INTERVAL 402.5-412.0 m sub-bottom
H FOSSIL - FOSEIL
g CHARACTER & ;
Gul2|2]2 gl 2 8 |EulE] gl g
Euw 4 w w &
" HHEIE HE e LITHOLOGIC DESCRIPTION T 2z|¢8 i £l =Ll N LITHOLOGIC DESCRIPTION
L 5|z
TR I £ g3 EM 31 E slg| (8] ® g
g |53]3|% FE R HEHEE i
s |22 E S b g |2 5
= 7 == d
- B i % Sectlan 1, 0-55 and 100127 em; PEBBLY MUDSTONE CONGLOM- E Majoe Tithology: ramsly fragmented gravhh green (10GY 5/2)
] 2 P ERATE with clast lithalogies described in Core 34, Sectiom 1-3. 15 R B v N A A OCEIL AL
4 Matrin: dusky yellowish green  GLAUCONITE-BEARING VERY < Flarsned and contorted mud pebbbes of the lithologies described in
i 1 CLAYEY NANNOFOSSIL CHALK. 7 Core 34, vocur scattered Throughout and ars anriched n Section 1,
i Section 1, 55100, 127140 cm and Section 2 gresnish gray (5GY = 050 em and Section 3, 26-50 ¢m,
£ 4 6/1) VERY CLAYEY NANNOFOSSIL CHALK with ram bioturbation 4%
iomal darke les (base of Section 21,
S JI. aned occasional darkar grarules ( 0 ol SMEAR SLIDE SUMMARY (%)
= FCf = 3,36 3,40
= P T — SMEAR SLIDE SUMMARY [%1: = 2 ¢
ﬁ it 1,34 L Compesition:
2 = B T e v " o g Ouartr B
i z e Composition: pord %
% E M x 1 = W Dalomit 1 ]
; § 2 - Feary minerals 1] F/ A Foraminifers L,
x| = L Clay 4o L A Cale. nennafomils 40 5
¥ E i Glausanits 3 i
= F&/ r—" Pyrite Tr i ORGANIC CARBON AND CARBONATE (%):
EM[MG TaT ] Bolomite [ 5 2.118-120 3,0-2 4, 1-2
Cale. nannofossils a5 §- - Carbonate - - 89,7
Fish remaing Tr £ f i Cal0, 611 BE -
i £
ORGANIC CARBON AND CARBONATE (%): & L]
1,42-43 1, 140-150 1
Carbonate o 626 L
4
T
547 HOLE A CORE 36 CORED INTERVAL 387.5-402.5 m sub-bottom L
a
9 FOSSIL .
« |E CHARACTER | : 1
§+. GulB| 2|2 g| g GRAPHIC E i
s |EE|E|B| 2 2 | LTHoLoay LITHOLOGIC DESCRIPTION oF
w3 8|2 3 g H 3 H] 3 L
z g H g S E g §§ 1
AHEHHE 3 A
o Major fithology: slightly fragmented, greenish gray (5GY B/1) VERY
b CLAYEY NANNOFOSSIL CHALK,
/—_‘? in Ssction 1, 40-8% em and 140 om through Section 2, 55 and 100-—
=3 112 em mnd Section 3 scatered peblie to cobble sized rounded,
5 = elasts of the types described in Core 34,
§ e (]
Lt
x| ON AND TE (%
s Al 2, 6880
2 1 -y Carbonats 662
£ il
5 "
: e
o FR
o | »
i|e #
> | &
s ie
Hl | =
: M 1=
=R AM|
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SITE 547 HOLE A CORE 38 CORED INTERVAL 412.0-4215 m sub-bottom SITE 547 HOLE A CORE 40 CORED INTERVAL 431.0-440.56 m sub-bottom
2 FOSSIL FOSSIL
« |& |_coanacren - _|wnmm1n
¢, |g«2]2 gz g AEE zlw
&r 5% -k S| = GRAPHIC £ (8% HE S|z GRAPHIC
IR 5| B | utHoloay EUOLOalG DEACRIRTION e HEEIE E| E | ukoioay 5 . LITHOLOGIC DESCRIPTION
g=§§asg ol 2 E —ggg u| g £ FE
E g 5 § E é 3 g
Q -
ERHEIHE HHEE HEE
Fl Mostly slightly fragmentad, greenish gray (SGY 6/1) VERY CLAYEY +‘
- . o
ad NANNOFOSSIL CHALK with comman bioturbation. Slump folded e St 1, 0-15 o gkt trgriarin] i rewn 00V 42 1o
and contorred throughout. CONGLOMERATE layers accur at several L grayish. aliva - grign | ) wit
i reenish gray (5GY 8/1) fragments of CALCAREOUS MUDSTONE,
levals, Clasts are mattix supported, strongly flattened and st of the 4 4+ -
1 . types described in Core 24, Moxt lithologies have vory shafp boaindaries 1 Section 1, 15 ¢ to base of core: incipient drilling cake disturbance,
and wggest cobbile 10 bouldar sized ¢l = 1+ |- 1w grayith green (10GY 5/2) to graylch olive gresn (5GY 3/2) NANNO.
5 e | FOSSIL CLAYSTONE with soma pyritic burrcw filings,
“1 - fron ol
& SMEAR SLIDE SUMMARY [%i: g & E XRD shaws illite, mixed tayeved smectitn-illite(7) kaolinine.
1,84 1,133
o o &% B £1°) SMEAR SLIDE SUMMARY (%)-
Texture: g s - d
Sand - < |Ez 3
= silt - 2 : - =+ Toxture:
: 3 o= ° £i: i & " .
Compasition: ® - oy
a Ouarte 2 2 E | E . K Compontion
Fetdspar Tr - a4 FC/| - + .| Cuarte 2
Mica ™o AGIMG 1 Mica 1
Cilny 0 50 Clay ]
Pyrite 20T Pyrite 1
Dolomite 1 2 Daiomine 2
Fotaminilers Tr T Cale, nanmalosit 45
= Cale. nennofosils 20 45
z Radiolarians. - Tr ORGANIC CARBON AND CARBONATE [%);
" - o 3 L0120 1, 118120 2,0-2 2, 20-21
=2l Ime CARBON AND E (% Carbanate — - 203 210
¥ 1,26-21 ©ac0, 8 239 2 2
E Carbonate BA.7
2. AG cC
SITE 547 HOLE A CORE 41 CORED INTERVAL _ 440.5-450.0 m sub-bottom
FOSSIL
SITE 547 HOLE A CORE 38 CORED INTERVAL 421.5-431.0 m sub-bottom ; CHARACTER
*® g
H FOSSIL § - AAEE z| 2
« (3 CHARACTER TS |ES|E H & LBR"'E':_.E* < LITHOLOGIC DESCRIPTION
8 |Ec[E2TE] [ (2] 2 R HHHORE I B+ 1-F
A EHHEIE ElE | s LITHOLOGIC DESCRIFTION = & H é ;1
HEHHEAR G £ HHL :
g3 (= 3 3 g gl g ERHEHEE £
- AHHHE ] 12] [+
= = n T A Incipient deilling disturbance, grayish olive green (5GY 3/2) NANND-
z - 1 FOSSIL CLAYSTONE with pyrit filled burrows,
E 1. Gheanhih gray (5G B/1) CALGAREOUS MUDSTONE, skimp Toided 03] " b In Section 2, 4785 and BO-05 cm: SLIGHTLY DOLOMITIC CLAY-
burrows. 3 elhony i
E 1 2, Grayish ofive groon (5GY 3/2) NANNOFOSSIL-RICH CLAYSTONE 1 3 1 i!f STOME rich in pyrits, abiout 10% dolomits and 3% pyrite.
with Indistinet, very Nattened laminee, sbundant pyritn a2 nodules 5 I !n_: 3 p— - L
g3z |°F axd burrcw fillings, Clays swell quickly aftar splitting the care, e ‘g -] : i . EAR S Ewm‘nmml_ —
Hit i £ | E i Woooo
5 E . E SMEAR SLIDE SUMMARY [3): s i -t _f i ik
'5,§§ 1,26 1,80 & = - A St 20 w20
gl=> L H g . i Clay @ B0 80
3 Toxture: gl | 3 =+ Composition:
i st 0 45 ] AGING 2| 4 Lli]e Quartz -
-3 Chiy B0 55 € H 7 N ES Mica - T T
E Campasition: -4 B 1 Clay 40 80 =0
4 Quartz 5 10 E Bl | =25 Pl I
Feldspar ™ Dolomite 2 s W
Mica ™~ T Carbonate unspec. 1 - -
Clay L Foraminifers | (- *
Pyrite " ; Cale. nannotossily 55 5 5
Dolomite 2
Carbonats unspec. 2 30 ORGANIC CARBOM AND CARBONATE (%):
Foraminifers r - 13450 1, 149-150
Cale. nannatossils 0 5 Carbonats 157 23
Radiolarians Tr -
ORGANIC CARBON AND CARBONATE (%):
1,25-26
Carbanaty e
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SITE 547 HOLE A CORE_42 CORED INTERVAL 450.0-459.5 m sub-bottom SITE _54? HOLE A CORE 44 CORED INTERVAL 469.0-478.5 m sub-bottom
i [
* L] £ |2 >
8 lSLaTerer T3l e BANE .
& |25 5 o & GRAPHIC BulE| 2 El g
e £ HEEIE 5l £ | umHolocy LITHOLOGIC DESCRIPTION Tt :§ HF g H i ML S LITHOLOGIC DESCRIPTION
AAHHHHEGE +FH N HE B
= =
= e 5 g Folm |3]E
AMHHHE HHHEE
£ EREA Drilling cakes of dark preenish gray (5GY 4/1) to grayish olive green ] T
:;' i (BGY 372} NANNOFOSSIL CLAYSTONE with vary indistinct laminae B 1, Major lithology: erilling cakes of dark gresnish grey (5GY &/1)
n,_: =3 of clive gray (5Y 3721 which reprosent moatly fattoned burrows, . NANNOFOSSIL CLAYSTONE with faint lamination and in plsces
= 1 Burrows are rich in pyrite, m::: 0[.54 mm in diameter, Swelling 05— 4 comman bicturbation, Pyrite commen throughout.
= NE:| Syl st it weioce Diwes e alome. U - © = at several bevels PEBBLY CLAYSTONES with throughly flsttened
|D:: whur &-a:' t Wi’r'"“""::';:" 19?‘/ 3/2), slightly mare calcareous '|-D-: XL [tength to thickness B: 1) claystone pobbles of same lithalogy as matrix,
e= 1 = lithology with bettor preserved burrewing. a5 N At Soction 4, 100120 em, roughly graded turbiciin,
= L SMEAH SLIDE SUMMARY (%) 4 L SMEAR SLIDE SUMMARY [%):
5 L 1,114 -] W 1,72
= £ v H& o
= Tesctura: 5 o] H 4 Compositkon:
__l_j = 1} SIIH 3 1 Quarts 1
34 BGY 41 iy w 1 Clay 78
2 e 1 Composition: 2 ] i Pyrite 1
e = 1 Cuartz L) - Barim Tr
E —+ Clay 0 - L Dolomite T
£ = i Evl}wm? : 4 L Forsminifars '
1 =1 yiite ey Cale, nannofossily 0
5 - 1 Dalemits 2 In L
= 1= 1 ’f’ Col cbofossine. 30 B L ORGANIC CARBON AND CARBONATE (%)
= - mi 4,127-128
s 3 id ORGANIG CARBON AND CARBONATE (%) 3 4 Carbonate 59
= -1 3, 140142 :‘ Bt
] 1 L Carbanats 28 !
-] 3 - &= 3 =
E 1= 1 =
I 1 H % 7 1
o “1 4
H E= n E i
2 < oL - = L
Wil 1
2 ] ] i B
z - T U 1 (O e
H M 4= 3 4
.§ H . 1 - I}
— sGY 312 ]
2 'E Fedl ] 0 4 | -+
& ag| M el b £ E i
SITE 547 HOLE A CORE 43 CORED INTERVAL  459.5—-469.0 m sub bottom E = 1
§ FOSSIL % = - SE
CHARACTER = - 4
o e ge—
g, |5y TE] A Bl 2| cnammic g E== i
I EEE G| E | umhowoey =8 HYHGLORIG RSO %E 5| -
S HEF IR R £y 3 f == 4
£ |& HE = ; & 3 L
2 |8 HE 3 —
R =
] N
1 1 Maosthy drilling cakes of grayish clive grean (5GY 3'2) CALCAREOUS
051 | CLAYSTONE with thin leyers ard larminee of dark greenish gray (56
7 - - ),
1 = 1 i.; Pysite is comman and in layers of
- L2 0.5 cm thickness and nodules of 2-4 mm, Swelling elays. A varlably
10 1F developed thin lamination mpresants Hattened burrows.
] 13 Section 1, 060 em: vary wiy, not sviling, structuraless, e burrow-
5 1 tﬂﬁ ing.
H L
1 =3 DRGANIC CARBON AND CARBONATE (%1:
§ 1,23-24 2118120 3,0-2
N 1 Catbonate 24 - 183
H 2 .i 53 [ & w7 h
= Ei
B L.
E|E -
s - .
L
£ L
z L
¢ 3 1
%E 1=
3 |red cc g
& |calvs
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SITE 547 HOLE p CORE 46 CORED INTERVAL 478.5—488.0 m sub-bottom SITE 547 HOLE A CORE 47 CORED INTERVAL 487 5-507.0 m sub-battom
] FOSSIL = FOSSIL
« |& | _cranacten g £ |_cHaacter
-REMBE : EMEHEE gl e
Te EHE i g E g B lrse 8 LITHOLOGIC DESCRIPTION f% EE H i HE Risrodgie 4 LITHOLOGIC DESCRIFTION
S AHHHHRLHE ER: HAHHHUREER £ +H
T H L ; = HHHE FEH
ERHEEE E H H FE
—_1" B o i AT T
.
= 23 Drilling cakes of grayish green (106 4/2) 1 grayish olive grean (5GY 4 Mestly drilling cakes of grayish olive-green (5GY 3/2) snd duskey yel-
- o /7] NAMNOFOSSIL CLAYSTONE with olive gray (5Y 4/1) buriows 1 » lowishgrwen, (10GY 320 NANMOFOSSIL CLAYSTONE with olive
M’::. T and wisps rich in pyrite, 1L ?_ gray (5 4/1), fiattened burrawe. Rich in pyrite throughout,
1 13— L 4
Thd— .
I=F K SMEAR 5LIDE SUMMARY (%): 1 SMEAR SLIDE SUMMARY (%):
§ I.I):j =Ty 1 1,50
5 - + Campasition: ° L [
E ] 4 = : :‘{_ Compasition:
arte Tr L
8 == = -5 : i & -
13 = 1| |, e % : 1 Datorie i
H = i Cale. nannofomsds 12 e Carboriate unipec.
2 3 5 & Faraminifers 5
* = 4 Ruciatarians T fa} _,_& "
H 2 - L Spange spicules 1 = Cale, nannotossils 0
E £ 44 AL - E _"'L Sponge spicules T
EISE =4 3T CARBON AND MATE (%) £ n
1T Lo | aw 1,121-122 2, 140150 F i
i ! _-_L__..--".‘ Carbonate 58 23 i- &
| o e T
<[ AGMG | (el 3| = L 4 %
£ f el
£ ]
SITE 547 HOLE A CORE 46 CORED INTERVAL _488.0-497.5 m sub-bottom & ;
£ FOSSIL iz 3
» § | CHARACTER g s s
-4 “ w
S, [8s(8[2]2 HE GRAPHIC | 4 G ERFTION ¥
[ E§ L ; z B E LITHOLOGY MTHOLOGY § )
=] =
 AHHHHRE L TH £l
= =
SMHEHHE FEH
A £
= Drilling cakas of d 32 0GY
4 1 rilling of dusky green (56 3/2) to dusky yellowish green |1
- 4 _1' 3/7] NANNOFOSSIL CLAYSTONE with olive gray [5Y 4/1) wery SITE i‘? HOLE A CORE 48 CORED INTERVAL 507.0-516.5 m sub-bottom
Mj: 1 Matbened burrow traces rich in pyrite. 3 FOSSIL
1 4 1 - w & CHARACTER
=] -_f_ i 8 |= - z| w
14 7 ORGANIC CARBON AND CARBONATE (%} A ETIEI LR R GRAPHIC
1017 iH 2,78-80 2, 118-120 3,0-2 12 5§ g H E| & | umHolosy i LITHOLOGIC DESCRIFTION
+H n Carbonata 204 = = " E 3 z wl ¥ g ?2
b T :-* CatOy - L -1 g i E i
= T S HEHEE 4
e
5 = T *t} ] 7
5 += .
4
= T os] - Drilling cakes of dutky yellowish-green (10GY ¥/2) NANNOFOSSIL
" .= T - 4 CLAYSTONE with dusky gresn burrow mettling. Pyrite prasent
(5] ‘E e 3 “ g 1 A L throughout,
z ] ] A
L 1 1= £ 10 I ORGANIC CARBON AND CARBONATE [%):
e . - 5 ! 4 . 1,119-120
= =) 2 4 Carbonstn 209
3 - =2 - E
E ] - E = B n
o N L I iz
- - AL o H -
€ H A 2 E = i
§ = - 5 (5. = 1
3| T " is 2| 4L
£ iy ‘i‘ -% g . L
E H L = 4
H == i 'g o 3
" + i t 7 L
%g 1= j‘_ = i jca|ma 3 E
ol 4| TH
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SITE 547 HOLE A CORE 43 CORED INTERVAL 516.5-526.0 m sub-bottom SITE 547 HOLE A CORE 51 CORED INTERVAL 535.5-545.0 m sub-bottom
g FOSSIL 2 FOSSIL
o H GHARAGTER « |E CHARACTER
-4 - “ =TT T
§n. Gu|8 gl 2 GRAPHIC RIPTI §-— R EHE gl 2 GRAPHIC
12 EE £ £l B | umocogy LITHOLOGIC DESCRIPTION 'z :E @ z 5| E LITHOLDGY LITHOLOGIC DESCRIFTION
=N|z < ! wl| g o & m
% ; g8 @ g § ; g z 8| = -}
£ B|E
g HE ! FEHEIHE §
—+— AL -l
:E o — ¢ Major lithl slightly fractured, dark ith {SGY 4/1}
1 i . 7 v ogy: y . grewniah gray
o5 i T Flshilan cilcss of dack avnia vy, (RUY 421 HANNOESSIL ELAY os B NANNOFOSSIL CLAYSTONE with faint, thin lamination of some mm
— T STONE. e, stiuchmben. +—= thickness of greenish biack [8Y 2/1). Intarmixed layers of waxy and
1 -+ j'_ 1 :"'T wwalling claystones, Swelling lyers contain o mixed Lryer illite-smectite
11 A -+ ‘companent (XAD), waxy, non-swelling,
L = £ SMEAR SLIDE mw‘“;‘:" (s o n c € = saveral intarvals of PEBBLY CLAYSTOME, dark greenish gray snd
k] + - o ++ clive gray (5Y 4/1) clasts arw rounded, longste, paraliel to bedding
-] L ] Composition: -
—+—=1 n “m:" 1 et SMEAR SLIDE SUMMARY [%):
i r— 1 Clay ™ ] 417
i — Dolomite 2 + o
i —i] i Pyrite 2 B s g Texture:
E I 0 n Barite 1 T+ Silt 10
els 2 —t n Zeolits T 5 2 e Gy 80
> E g — Carbonate unspec. 3 1 Compasition:
i = jn — A Foraminifers 2 2 o = Quartz 2
= = L . Cale. nannatosi 15 2 Cuay i
B= b 5 b Volcanic glass Tr
3 1l | ORGANIC CARBON AND CARBONATE (%): 4 ] Fyrite 1
3 —— I 2,118-120 3,0-2 3 3 Oclomin 4
-E o = Carbonate 142 244 E = chm 7:::9!: 1‘:
S — - of; in
A |AG] MG o] L1 E - ¢ Cale. nannotossits 20
H ] ORGANIC CARBON AND CARBONATE (%1:
1 5354
SITE 547 HOLE A CORE B0 CORED INTERVAL 526.0-535.5 m sub-bottom - Carbonats 305
4 FOSSIL -]
CHARACTER ]
| "
§ 2|3 2 c
TE|E HH g 5 E E Pe-Lucst s LITHOLOGIC DESCRIPTION £ " N
IR HEE g Bz £ 2
i’: ! 2la w E s
HHEE Tk §3 "
= E
1= L11=] Drilling cakes of dark greenish gray (56 4/1) NANNOFOSSIL CLAY- H 7
I . STOME with faint laminustion and rare burrawing. gg ] [+
- .
“?: i SMEAR SLIDE SUMMARY (%} Bl PR =
11 1= Ll 1,88
1= L]
1040 41 Teuture:
= 1t st 10
] Clay 90
4= L = Comnposition:
= 415 Quartz 2
§ +H o+ Clay 7
= i Pyrits 2
_5' 4 Barite Te
:I_ 1| = Dolomite T
2 | n Foraminifers Te
= ] T, Cale. nannofossils n
b1 B - 1 .
E - n % L iw CARBON AND %)
8 = 2]
> = . 2,99-100 2, 140160
3 . 4l = Carbonste 178 183
E - il
§ e 14
E_ 3| 7 L
z = 1l=
§ 3 !
%g 5 | L
FC/| 4
= | G| MG| e =
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547 HOLE A CORE ?3 CORED INTERVAL 545.0-554.5 m sub-bottom SITE 547 HOLE A CORE 54 CORED INTERVA 564,0-573.5 m sub-bottom
g FOSSIL © FOSSIL
5 % | cusmacten | » |E |_cHamacten
M AE HE u 8 |2.[ET= z|
S, |Ex2]2)2 gl = GRAPHIC = |2% ] 8| = GRAPHIC
i :é ¢ 8 H E 2 | umHolocy LITHOLOGIC DESCRIPTION = =§ E g H E| E | riotoay LITHOLOGIC DESCRIPTION
N HEEHBEE 4 e HHH IR 3
L= E g E gz = - |3 H - =
= :|2]s 3 o § z a &
- o :1—:
—
.—:—, Moderately frogmentad and drilling cakes of dark (yeenih gray (5GY A1 Driling cakes of grayish olive green (56 321 NANNOFOSSIL CLAY:
78 41} NANNOFOSSIL CLAYSTONE with indistinct laminse and i i STONE with indistinct laminse and pyrite-rich specks and burrow:
5] cccasional flsttened burows. Minor stretched clasts at Section 1, 1 fills throughout.
| 4549, 108~110 cm and Section 2, 38—40 cm. 5 1 Minor Nattensd clasts at Secuion 2, 6668 cm.
l,o:_l-' Alternating waxy and pwelling layers of dlaysions, sbour 60% waxy, s L
= 40% swelling. N L ORGANIC CARBON AND CARBONATE (W);
T :
+ CARBON AND TE (%): L 1 & 2,10-11
- 2, 1MB-120 3,0-2 3 4445 3 1z Carbonats 18,1
— 2 L
g Carbonate - - 30,0 E |= %’ -
5 . o CaC0y 29 7.9 - ° Eg i
i — >
E 4= H 2 LB
a4 Fe!
2 =] § AG|MG i =
i =4 =
2 s T = Ll .{
E
8lE_ x
f E‘z' ] SITE 547  HOLE A CORE 55 CORED INTERVAL 573.5-583.0 m subbottom
" E ] E FOSSIL
i = z CHARACTER
. 1 :r‘_."- g MEMEEE 8| 2 GRAPHIC LITHOLOGIG DESCRIPTION
o + 13|E5(¢E 8|z B £ | Lmwoer b =
w3 2l g4 3 -
£ g HEHE Ly =
i BHHHE FEH
547 HOLE A CORE 53 CORED INTERVAL 554.5-564.0 m sub-bottom -+ L=
g FossiL == 1 Drilling caken of grayish ofive qreen (BGY 37] NANNDFOSSIL CLAY
] ; 1= 1 T STONE with indistinct fine lamination, flattened burrows and intar-
g |zul2]2 3l 2 05— \ayaring of swelling and non-swelling waxy Liyers. Base of core i frsile
',‘ E §§ H I I.EI'“H;T'I::&Y LITHOLOGIC DESCRIPTION Y 4+ 1 )Lr arf shins slickensides on broken surfaces,
A HHIREE 1 1F £
E 1
- BHHEE = g o — & - W SMEAR SLIDE SUMMARY [%):
& 3 == 147 Ans a0
+— s . . .
e
1 : ]
N, = | Slightty tragmented and drilling cekes of dark greenish gray (5G 4/1] = = L~ )
- S =]| NANNOFOSSIL CLAYSTOME indistinct laminse probably are flat- E . — ] Tecture: W
o-’:‘; o toned burmows. Pyrite in bumow-fillings throughout, alternating, 0.6 ] B Al i::' B0
1 = Ll m thick, wiy and cm thick swalling layers. 3 :'_—I_.;: ME2 ol
g > g = Minor clast layers in Sectlon 1, 82-83 and 144—150 cm. % 2 1 1 - Cuarz B
- 10— 1= Also same pyrite nodules up 1o 4 mm acros. 2 :I:E 1 Mica T
= R — 1F_] g _E Hamvy minerals T
= -+ = .
e 117 SMEAR SLIDE SUMMARY (%): i L - Clay B
] ™ 2,20 2,140 Z J Voleanic glass T
- | s § ] Glaucanite Te
+9 %Z T = = t ' Pyrite 1
4 -1 1 weture: E =1 -
3E 5 1| |* Sand - E += o Datomite. 2
E |2 = = site 20 10 £ B il Corbonate urmpec. 4
E - 2 ‘E 1i=| Clay B0 80 £ —4 Foraminifers T
= B 1 Compotition: £ 3| 3 Lz Cale. rannofosis &
= |5z = g E
£ %_ =4 2 E:;ru _: '2" ii | _ﬁi 1 ORGANIC CARBON AND CARBONATE (%):
E o :5“ f Clay 8 85 I35 — L #s 1,740-150 2,B3-B4 2,118-120 3,0-2
i AG|MG 4 LA=1 Voleanie glass ™ - 2 CC, . L Carbonate o 6.0 g 2
] = - Glauconite ™ T bt 7
e 3 - L = Pyrite T T
S T‘I Carbonate unspec. (] k]
Foraminitors 20
Cale. nannofosils 8 ]
CARBON AND CARBONATE (%):
2,41-42
Carbonate LN
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SITE 547 HOLEA CORE 56 CORED INTERVAL 583.0-592.5 m sub-bottom SITE 547 HOLE A CORE 57 CORED INTERVAL 5825-602.0 m sub-bottom
g g FOSSIL
5 g | _cranacten « |E [ _cranacten
‘Ill ! = z g 3 - ! ! l S =
LB E ol L LITHOLOGIC DESCRIPTION A EHHELE = Bl B LITHOLOGIC DESCRIFTION
MEFR E LR gle 2 3 HEE gl& oS
£V (51812 g 8 ¥ HEIE ! gl 2 R
F g HEE g £ £ g i
= § a § z|= 3 3
i i -z 4 1+
] Lt E Stightly fragmented and sama drilling cakes of grayish alive green (5GY + 4 Drilling eiskes of dark greenish gray (56 4/1] NANNOFOSSIL CLAY-
y il 272) NANNOFOSSIL-RICH CLAYSTONE with incistinet lamination 1 Il= STONE with thin faint lamination.
0.5 = by flattensd burrows. Batter luminated than the more 05— 1| =] C = Some harizons of PEBBLY CLAYSTONE with lengthared clasts
' | - “massive” fissile previous two cores, Minor Interlavers of wwalling ¥ T il ‘of same fithology; matrix supported.
B z e = -~ é‘; At Sectian 4, 17-24 cm and Saction 5, 20~27 and 4045 cm, clay-
1.0 ZE € = Several layors of PEBBLY CLAYSTONE, Closts are flattened, 1.0 = ston Infraclasts with whits speckles of fine sketetal debris.
= 1= Fmatrix sipported and of very timilar lithalogy & matrix. 1= i =
pat
- L1k~ |c [t 4] 4l SMEAR SLIDE SUMMARY (%)
= +1= 20 620
= 2 = ORGANIC CARBON AND CARBONATE [%): -+ L]7 a e
1 “l5 2,62-63 = i .
- T B =3 Caroonate 85 g 2l Composition:
- ; = c e i g Quartz T -
. = ] - = Clay w7
2| ~ | 3 =l ¢ Barite 1 -
- o - = Pyrita - 1
5 b z - Thal | Mecronadules T -
4 = -] 1l Detomite b 1
L] 7=l c =+ R Foraminifers 4 2
- 1 f . L Cale. nannofossily 16 20
‘E . - =1 i Fish remains Tr
- 7 - =) = Plant debls - T
] 3 ﬁg_ 5 = ol
: tn q-le| |© s 4= n
£ 3| ZIE g 3| I il
S ] ~I3 g -+ L
= o . - pa = ¥
g = -
2 LlZ
7] £ 1 TE
-~ 2 -
z ] v = = Lo =
P B o= i T L
£ Gt < = L=
s : = +
H 4 . L 4 = b =
£ - o I e
| = 1 35 1=
' -; cc 1 4 += 1| -
..ilnr WG ~ _5‘ -i- =
b A
5 =
— L
_E T
E 5| Jd4aF 4
: 3 T
B = 4
g I 4
§ 1 i
|
%5 UEE= &
e o —_:ﬁ j‘
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SITE 547 HOLE A CORE_ 58 CORED INTERVAL 602.0-611.5 m sub-bottom SITE 547 HOLE A coRg 58 CORED INTERVA 611.5-621.0 m sub-bottom
g2 FOSSIL 2 FOSSIL
§ ; CHARACTER « | _|cnanm=n
M AE z| @ FREMAE 2
A gl = GRAPHI Bw = z
N EHE i 2 : ﬁ Ppisefi LITHOLOGIC DESCRIPTION ",‘% EHE § Bl | Jhotosy LITHOLOGIC DESCRIPTION
53 E ! g 3 3 8 §7 = é ; z 2| = g H
g g £ 2 < £ |5 g - 5
L L . s B3 - 3
2 1=
. Maatly drilling cakes of dark greenish gray (5G 4/1) NANNOFOSSIL
Mostly drilling cakes of dark greenish gray [5G 4/1) NANNOFOSSIL 1B | . tHheed ; <
0.5 CLAYSTOME with flattened busrewing, rare shall fragments of thin I'.\.S; CLAYSTOME with faint irregular lamination probably representing
& shalled molluscs. u L c fattonad burrows,
! - @ Some of the fine horizontal lamination moy represent fine tash of 1 ] L i C = Same PEBELY CLAYSTONE layers occur throughout.
0] turbidites. % 1F
1.0 1.0 Ed
3 C = Seversl horizons of PEBBLY CLAYSTONE occur throughout 3 c
. matrix spported Nattened clasts of similar litholagy. = 1 ;l
= RBON AND TE (%) ’ = e 1
— 1, 74-75 4, 118120 5 0-2 b ) ) %
+ Carbonaty 345 - ~ B 1
s CaCOy - 5.9 167 =
2| 4= =
= & 3 LiH
= 4= 1E
+ Sk 1
“+H -4 Y
= = +d
-y 5 g = -
m
5 - : 15 L
] B g
E 3| 34 g 3| = 15
3 = i
S —] % - 1|
= + 4 i
S B H 1= 1
£ =5y 2 s 1
] J - = 4 1
> -
H E j== L
+
= = ks
4 -+ 4 4
5‘ jl_n_
J_-‘--I =
] ¢
E 1 -
i ] E ]
8 1 ] g
2 3 ¢ i 3
E s| § s 3
. = 5 :l c
: e E — 1
%i Fo/ cc . o 1 T &
= -i | acluc ] c -E AGIMG 7] 9 L
= J "
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SITE 547 HOLE A CORE 60 CORED INTERVAL 62156305 m sub-bottom SITE 547 HOLE A CORE_61 CORED INTERVAL 630.5—-640.0 m sub-bottom
= FOSSIL 2 FOSSI
» |E | cnamacten | « |& |_cHARACTER
8 |l=.lel% I_' z| = 8 lz.lz]% z| =
] 8| = ERHE 2| g GRAPHIC
e EE 2 E| E | chietosy LITHOLOGIC DESCRIPTION Te|gz|y § E| B | Jioioey L2 LITHOLOGIG DESCRIPTION
Si2 o e 3 w> |gN] 2 < I 2
A HHEHBEE ¢ R :
F |z HHE 5 £z HEHE -
2 5 z a = |2]12]|2 |5 3
oy —— ¥y g E3
:J—“I L] Drvilling cakes of grayith ofive green [5GY 37} and grayish olive (107 .L Drilling cokes af grayish olive groen (5GY 3/2) NANNOFOSSIL CLAY-
— i“ /7] NANNOFOSSIL CLAYSTONE with compected burrows ofton e ¥ STONE with indistingt lamination throughout, flatiened burrows
Mtt -~ vieh in pyrite. Dip up to 18" 10 core axis. ] 1% ‘commaon. Minor pyrite nodules and burrows,
1 i e T € = One layer of PEBBLY CLAYSTONE with flattened clasts of same 1 ] zf: £ € = Seweral thin leyers of PEBBLY CLAYSTONE with very Nattened
i lithology. 3 A siretched and datormed.
1.0 < 1.0 11 c
= ORGANIC GARBON AND CARBONATE [%): E ?
| b 4 I 1,25-27 4, 140180 e 415 g NIC CARBON AND TE (%);
o o = ¥ . 3 3,118-120 4,0-2 4, 40-42
- L Carbanate M5 %9 1 i P * m
o r— d & i =
o i.‘ R LR CaCO, 249 274 -
-—‘_“1 4 B J. rd
e - 3 v [
4 T e
2l I i | 2 ] 1|E
o B 3 1= c
= 1 ] 1F
5 et 5 ] 4
5 - XL B 3] ES
_t _JK: L =
— = -4
£ =+ F : L %
& —+- e — 1 J
3 3 x| ] | e
E 3 _g 1B e 3| 1=
s E=: i k: 1F
i e .
I T l s
-y AL .
::_ 4 = o 4
1= 1 5. HEH LF,
o T e ] L
ES =l : ===
c == x|! . =t 113
H e 1 g - i
= L I cC =
. — w T - —
iz 3 | G| MG| - imn
E B a 5
—
a2 I o SITE 547 HOLE A CORE 62 CORED INTERVAL 640.0-649.5 m sub-bottom
6 s 4 [
= i £ FOSSIL
4| rer ] 1 < |E CHARACTER
AG|MG| cl I+ 4 M EMEEE BlE | ocrarmc
.Lg :E - g g E E LITHOLOGY LITHOLOGIC DESCRIPTION
£ |E gz g a| =
A RHHHE
& |s]=[=2]5 &
1= > =]
! . Highly fragmented grayish olve green [5GY 3/2) NANNOFOSSIL
DJ-:—l— v CLAYSTOMNE with indistinet laminse probably representing flattend
~ burrows,
! :E d © = Sevaral thin laywrs of PEBBLY CLAYSTONE with matrix supported
In—:r e strongly flattened small clasts of darker DOLOMITIC MUDSTONE,
4 rd
g o £ ORGANIC CARBON AND CARBONATE (%]:
= i - c 2,63-64
. N Carbonats 2
. v
- AY =
= >, .
E 21 7 ~
< 1 #
s —
] T c
= 1
c = NS
§ = 0
gg 3| 4
§ _: i B
M E 1
AG|MG CcCl - =
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SITE B47 HOLE A CORE 63 CORED INTERVAL 648.5-659.0 m sub-bottom SITE 547 HOLEA CORE B4 CORED INTERVAL 659,0-668.5 m sub-bottom
2 FOSSIL = FOSSIL
« |E | _craacten « |& CHARACTER
-MEMEAEE z| 2 2 |2 el= z| w
EE B gl E GRAPHIC guiEl 2 g| £
7% Es HEIE 5| E | umvoloey HITHOLOGIC DERCRTEIN 1 E g E =l B janamic LITHOLOGIC DESCRIPTION
w3 2™ 2 3 ol g 2 w3 |ZN|E[ 2] @ s
= |= |2 ; B o = I |5|5]|2 g 81 =
18 |g|z|3|% i B |5[F]a]s H
EMHEEHE = |2|3|3[& E]
] A2 Major lithology: moderately to highly distusbed grayish ofive green x g g
] R ERES iy : inpi ot Y. St A 1 Drilling cakes and more slghtly fragmanted zones of grayish alive green
05 1L . {5GY 372), olivw gray (Y 3/2) and light olive gray [5Y %/2] CLAY- 053 4 = {6GY 3/2) VERY CALCAREOUS MUDSTONE with a very indistinet
=] = STONE CONGLOMERATE with stump folds and contorted bedding. 5 o . it cplupmrtasstebanni Eerotr e (i
1 4 Both compact, rigid and highly elongats and deformed chasts ocour, 1 = T _1. T,
1 Clasts oviented a1 all angies to bedding, :: -:Tr: mf\.m :lln:ﬁwunz c::Ns:u‘u;:nr_aw::n:'u.lr:;|n-
7 " Ll chts of simil il oy as matrix, an 3, N cm
L= o, ORY VA InSession ¥, 3700 onvmno) Bicfkin 5 90 e 40 Saction 5,0 o o - pebbla of gray yellawish brown (SGY 7/2) GLAUCONITE SEARING
7l L %o BY 3-5/2—  Intorvals with few fiatzoned clasts, some burrowing (Section 3. 40-52 ] ik ELAVSTONE,
] Ak, 10GY 52 em) mainly CALCAREOUS MUDSTONE, B=S n T
- din I Seetion 3, 80 em 1o Section 4, 22 e CALCAREDUS MUDSTONE = 1
7l o & 1, with vary indistinet Lamination more silty than sbove. . ORGANIC CARBON AND CARBONATE (%):
1 = -3 1 1,40-42  2,118-120 3,0-2
3 dies : Carbonate 80 341
- 1 SMEAR SLIDE SUMMARY (%1: g 1 caco, - 11
] i 2,68 3,130 . i B
€ 21 3 M D 2|
3 E =2 | Teatite: 3 iy -
< 3 - Sand - T < — = .
2 - { Sire 20 30 = ] n
] ] Clay B0 70 = = 0G
o Composition: 2
] 1= Cuartz 8 5 = Z T
= Feldspar - T
. 4 Mica - ™
ks 4 i Clay 70 ?'Ea i =
© - Voleanic glas - T e
z i 1= 'JL_ - sGvaz.  Glweonite ™ i 3 -
rz — = 10GY 17 Pyrite 2 1 cE 4
E: = 1] o= Dolomite 7 I H g oy e
£ E = | Carbonate uimee. = 3 3 g
2. a1 Foraminiters - 2
=] 2 Cale. nannotossily 5 5 &
4 - & = Digrams - Tr £
E = < 5GY 3-4/1-2 3 4
| |Fel =T = ORGANIC CANBON AND CARBONATE (%]: Wl e
i cc 3 BGY 372 2,48-60 3, 110-126 |
) Carbonata 350 315 AGIMG cc
SITE 547 HOLEA CORE 65 CORED INTERVAL 668.5—678.0 m sub-bottom
H FOSSIL
= |3 jﬂumrﬂa
g |=ulels zle
ol = o) =
e ié 5 ] g ElE L:‘,“:.‘.‘,'L"D'gv LITHOLOGIC DESCRIPTION
g3 1=" 508 33 |82
|8 |E HELE
& HEIEE
|z f.% 1 ] a Lightly frectured, graysh glive grven [SGY 32} CALCAREOUS MUD
2= ==w STOME with indistingt lamination and Hattensd buriows it 25° to core
HE -
H
% SMEAR SLIDE SUMMARY [%]:
, 30
5 5
("] Texture:
Sand ]
Sin 12
Clay a0
Componition:
Ouartz L
Clay B0
Glauconite 1
Pyrite Tr
Delomize 2
Farsninilen 1
Cale. nainodonils 9
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SITE 547  HOLE A CORE 66 CORED INTERVAL 678.0—-687.5 m sub-battom SITE 547  HOLE A CORE 68 CORED INTERVAL 697.0-706.5 m shb-bottom
- o
- IL 2 FOSSIL
o |E | cuanacren o |E | cxmacren
FEANE Zl e 38 l=a[e]n z| m
e H & wikEl = ©
A EHEE g ElE | ohaac, LITHOLOGIC DESCRIPTION e EHHE § 2l & | Grarg, LITHOLOGIC DESCRIFTION
S % F Slan|z < el i B -
Ezégai il 2 g S HEF IR EEEd s
i HHE c F |8 15|35z E
H HEH 3 s |2 HE B
o = i
B 4 =
L - Drilling cakes of grayish olive grean (56 321 NANNOFOSSIL MUD- + - Section 1, 0-70 em: drilling cakis of dark greenish gray (BGY 4/1)
05 o & * STONE indistinct |aminae probably representing flattaned buirrows. N NANNOFOSSIL-RICH MUDSTONE with flattensd burrows,
_2,-‘: ¢ 1 At Section 2, 105107 om some dusky yellow green (SGY 5/2) clasty o. 1 EI Section 1, 70 Com-Catcher:
L s 1| 1 PEBBLY MUDSTONE to MUDSTONE CONGLOMERATE. Most clasts
ey Section: 2, 107438 em: dusky . yuliow: graen. [5G BIZ) undeformed N are haavily dalormed and shsmped. In some levels matrix nearly sbaent,
10 L gl - VERY CALCAREOUS MUDSTONE with distinct laminae and flat. ) prluey i e
Ry + N . : = Clasts consist of light olive gray (5Y 5/2) DOLOMITIC MUDSTONE
§ 11 3 Cors Cachlr: prayisn ollv graen {9CY 4/2). sl pmevisk ey (0 I~ groenith gray (SGY B/1), olive gray (5Y 3/2) to grayish yellow areen
3 £ /1) PEBBLY MUDSTONE with flattoned and siretched and same 1 oo el e ol St
£ 1 _j folded clasts. .I. |~
2 ] |
= > 4 SMEAR SLIDE SUMMARY [%): = SMEAR SLIDE SUMMARY {%):
= _L} 1,106 2,137 3,8 3.7 J‘E 'ID.‘NE,IN%IS z:ﬂ gs‘ ;3'.' Gﬂﬁ,lﬁ
- DM D D q | ko2
z 2 ~ %’ Texture; 2 102 Toxture:
T3 15 Sand 5 - 6 & % Sand 2 8§ 2 2 $§ - 13
H E Silt 20 15 20 16 1= Sl 3 0 7 1 16100 7
s§ - Clay 76 85 76 B0 Clay ® 65 90 85 80 - 00
E Compenition 1 Composition:
Cuartz 2 8 2 2 = Qusrte 15 2 v 3 T 3
H Fe Mica R 2 1 Foldspar - 2 - - - -
& =t 1 8 15 B0 2 ] Mica 1 2 1 2 - 1
e Pyrita 2 1 om0 - o] | Clay %0 60 8 8 80 - 60
Dolomite i 3 wm s = Pyrite T - T 2 T - T
Fosaminitars Tr Tr 4 1 3 J Dolomite 2 % 4 10 5 89 2
Cale, nannotossils 10 7 8 8 ; Faraminifers 2 ™ 2 T 5 - 1
Spongs ipicules B 1 Colemannofossis 5 6 10 & 3 - 30
Clints {fec. pallen?} 16 - - 5 r
1 ORGANIC CARBON AND CARBONATE [%):
ORGANIC CARBON AND CARBONATE (%): J. 1, 48-50
1,28-30 2,106-110 2, 140-150 Carbonate 380
Carbonata 05 120 i 18
CaCOy - - 488
CE
] 4
SITE 547 HOLE A CORE &7 CORED INTERVA B87.5—697.0 m sub-bottom ]
2 FosSIL i
« |& |_cnanacten *g
§p gulf 5 gl g GRAPHIC I 2| g
1215813 H 5| B | umoloey LITHOLOGIC DESCRIFTION = uilaglme
g3 |2 HHEHBEER F+H
il AEHHE it
= L] B
o g 12
. m Top highly and below slightly delormed, grayish alive green [GY 3/2)
- o mEs and grayish olive (10Y 4/2) MANNDFOSSIL-RICH MUDSTONE
4 - with indistinct laminas and flattened burrows throughout. Dips vari-
| == i g abin, up 10 20° 1 core harizontal,
T
EI ORGANIC CARBON AND CARBONATE [%);
2.98-100 2, 118-120 3,0-2
% Carbonate 459 - 412
& + €aC0y4 - 499 -
=2
z i
2 = s
m
E s ?1 L
E e
]
3 2 .
o s ]
o k3

LyS HLIS



80¢

:4? HOLE A CORE_69 CORED INTERVAL 706.5-716.0 m sub-bottom SITE 547 HOLE A CORE_ 71 CORED INTERVAL _720.6-725.5 m sub-bottom
. § -| i m:mﬁn
8 |z.l2] z| e 5 |2 fappcrsn: ] ||
B 5 £| B | Tiooay e L L =E E§ g g § g & DRARMIC LITHOLOGIC DESCRIPTION
!E L ; il 2|s 2 e 12 |28]% $ly B|E | wmooay
] - o =
N RHHEE £H LR HHEHHEE
: |2 3 3 EHEHE

L¥S dLIS

Mostly drilling cakes of light olive gray (5Y 5/2] and graysh olive
110Y 472} NANNOFOSSIL-RICH CLAYSTONE with irmegular lamin-
atin.

C = Theey layers of PEBBLY to COBELY CONGLOMERATE with

:

Slightly to moderstely deformed, dark gresnish gray [BG 4/1) and
light olive gray (5Y 5/2) NANNOFOSSIL-RICH CLAYSTONE with
very fine lanination,

€ = Two layens of PEBBLY CONGLOMERATE flattored, matrix

clasts similar to thom in Core 68. Topmont Inyer {Section 1, 112 em E ™ e supported pebbies of lithologies described in Cove 68,
= 1o Section 2, 15 em] shows three distinctly graded cycles, Clasts ars s [ 1.0 c
. strongly Nattened and wadging out into tump foids clast wupparted, %: iz . CARBON AND TE (%):
= B 2, B2-83
Section 3, 5478 cm thin fracture filled with L L g
3 i tractuire filled with calcite. = 5 B Carbonate 320
: SMEAR SLIDE SUMMARY (%): = =
1,30 2.1 s c
L€ bi B = 810 1 [
- Compasition =
2 Quarte 2 3 uj =
;' 5 Cly & & 2|
= Pyrite - Tr
= B Baritn T
H . el —. s SITE 547 HOLE A CORE 72 CORED INTERVAL _725.5-735.0 m sub-bottom
3 Carbonate unspec. 15 2B g FOSSIL
% Foraminifers 3 2 % |& | _SHARAGTER
Cale. nanmofossils 20 10 R ENOE 2| »
e [22]|6] 5 E Qs GRAPHIC =
1 'E :é 5 ] : £ E LITHOLOGY . L LITHOLOGIC DESCRIPTION
B ] £71E |2| 83 a4l = E
¥ i 3 1 = § 5 5l% £
] g |8 AE1E 5 f
. Fd
] ) ot 5GY 4/1 o
- ZIrE Slightly to highty fragmented dark graenish gray (SGY 4/1) and mod-
2 |ac| FM - N = arate olive gray (5Y 5/1) NANNOFOSSIL-RICH CLAYSTONE with
2y a indlistinet Lamination and flattened burrows throughout,
i C = Thes layers of PEBBLY CLAYSTONES with sparse strotched and
T Mattened clasts supported by claystone matrix.
7  HOLE A CORE 70 CORED INTERVAL 716.0-7205 m sub-bottom 1.0 = BV B/1—
FOSSIL 1! DORGANIC CARBON AND CARBONATE [%):
» CHARACTER 1 &Y 4= 4, 5657
3 w|g] 2 Zl g Carbonats 494
Er . ol GRAPHIC L Y 51—
[ ‘é E é s E LITHOLOGY g LITHOLOGIC DESCRIPTION x g
£71E |3 3 § wl= 2 g 5Y 4/1-
g |2 3 g £ = ;
g |2 & E 7 1 5Y 51
B — I
= 4 .i.. _f‘“ A Mostly moderatsly fragnented dark grsanish gray (SGY 4/1) and light 1
s | olive gray (5Y 5/2) NA} -RICH CLAYSTOME wi £
i —— ; 5Y 82 biturbation. i
1 ju —— [
4= z 5 5
10— 1L = 16
. SMEAR SLIDE SUMMARY (%) g =
[ —m— i 2,102
:‘r-'-'_ M 3
e Il Compesition: L
Tu— J_ Clay &0 -]
i m—— Carbonate unspse. 30 L)
5 = 1 Foraminifers T ot e
3 B Calc. nannofassiis 10 dise
5 2| 4= 1 183
£ i CARBON AND TE (31 - e
= L = 156
“m— 2, 104-108 2, 136-150 3,0-2 3, 93-94 L A
- Carbonats - - 393 429 g - 1&l.
= 9 €aCOy 645 9.7 - - & 1 %
] 4 -
iz . 8 iE F
5 == - s
o . 1ksl -
E 3 o A1Es |-
— u o 1lse
3 — Adwa w alsg |«
i r
W™ —
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SITE 547 HOLE A CORE 73 CORED INTERVAL 735.0-744.5 m sub-bottom SITE 547 HOLE B CORE H3 CORED INTERVAL _354.0-724.6 m sub-bottom
H :;‘:“:E H FOSSIL T
¥ |5 S EMARACTER CHARACTER
§|— Su|E|2 ; BB gl g GRAPHIC § gw g2 gl g e
I Es L 5 E ﬁ LITHOLOG ¥ UITHOLOGIC DESCRIPTION sE ._§ & E B Lﬁ."m&c“r LITHOLOGIC DESCRIPTION
Nl
£71E|5]2]218) |3 A aHHHHEEE +TE
= H £ § E: ] ;
EEEEE B HEIEHE E o -
L
Moderately fragmented dark greenish gray (SGY 4/1) 1o dark olive gray - §
[EY /1) o olive black (YR 2/1) VERY CALCAREOUS CLAY. -'__I__L_ Varlably disturbed, greanish gray (BGY 8/1) 10 dark greenish gray {6GY
STONE with indistinct (smination snd feint colae varistion towsrds _L"'.l-‘f 4/1) CLAYEY NANNOFOSSIL DOZE with indistinct lamination snd
1 darker colors ot bass of section. 3 _._.I__‘_,/ minar burrowing. Zoophyeous commean.
SGY A ¢ o saveral imwreals cantaning very fisttaned spare class sccompanied _I_.l___._-/ € = 2 layars of PEBBLY CONGLOMERATE with flattened pebbles
by slump folds. T inchuding some anguinr chart fragman.
o Sl Minor slumgp falds [drilling disturbance?] in Section 3.
ORGANIC mnwnmﬁf::b;m:i:h i_._i ? Section 4, 120160 em: grayish ysllow preen (5GY 7/2 o 10G6Y
Carbonsts 18 06 gy 2 /2] CALCAREQUS CLAYSTOME with swelling clays.
Coes-Catcher contains ore cobble of cosrse crystalline K-feldspar,
plagioclme, quartz, biotiw-GRANITE,
1,
2 2 = -Ic SMEAR SLIDE SUMMARY [%):
= 5,40 CC,29
i = b o
B Composition;
[ - Ean A Ouartz 1 Tr
2
g B il 2z
g / Deodomite 3 5
BGY 4-61 Foraminifers 3 -
cl oy &g Cale. nannofosits 688 20
1L
3 af EEh
sren Bl |
Wl
g bl B e
i re
H L _I_‘J'“f
5 L
; 4 Tl g 7
sY a2 _L.l__l_.;.ﬁ e
4 i J_%
o NRge N 2
w e B £4
o ThgpdSon 7%
AGMG cc g teggell U
peiigudi N8
e
sITE 547 hoLe B CORE H1  CORED INTERVAI 28.0-2115 m sub-bottom - : il
g FOSSIL ol Bt 1
" ; CHARACTER 5 .J_J:I__Lﬁ' .
EMEMABE g by ]
=e|22lx) 5|2 Ele B LITHOLOGIC BESCRIPTION e P
51382 E g F E=F [ I ==
H £ | |® g
ERHEHEE i
el {1 @> |
Core-Catcher: ona piece of dusky brown (SYR 2/2) CHERT.
One pisce of light brown (5YR B/4) NANNOFOSSIL OOZE,
Ona pisce of pale green (5G 7/2) NANNOFOSSIL ODZE,
SITE B47 HOLE B CORE H2 CORED INTERVAL  211.5-354.0 m sub-bottom
g FOSSIL
« |& | cramacteR |
g |= Y, -
= |2% § HE § B | Shammc LITHOLOGIC DESCRIPTION
I E H E LITHOLOGY -
A HHHUELE :
i AHHHE £l
& o E
cel Jao» ao
= SI I Core-Catcher: several broken chunks of dusky brown (5YR 272}
CHERT.
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TIME — ROCK
uNIT
BIOSTRATIGRAPHIC
20NE
mul
RADIOUARIANS

DIATOMS.

SECTION
METERS

LITHOLOGIC DESCRIFTION

Z FmamemlI
3| nanncr

lute Albian

Ticinaite braggrens/s zone (Fl
Eiffelithus turriseiffeli zone (N)

* [ SAMPLES

[ i)

Modzrately fragmented, gresnish gray (5GY 6/1] VERY DOLOMITIC
CLAYSTONE with ofive gray laminas snd some burrowing.

SMEAR SLIDE SUMMARY (%):

1,10

o
Texture:

AL
St 0
Clay ]
Compasition:
Quartz 5
Clay 0
Dolomite 0
Carbonate unspec. B

1

Cale. nannotossils

plegpdditey

11

Frbe -+

Ticinalls breggiensis zone [F)
Elffaiithus turriseffell zone [N]

CORE 0.0—-160.5 m sub-bottom 547 734.0-743.5 m sub-bottom
g o
F z
x |% E
8_|5.[2 5|2 8 IZulETareT T 13| 2
ge 2z|z g = LITHOLOGIC DESCRIFTION =E|E8 E H Ele LITHOLOGIC DESCRIPTION
w3 A H 8 ¥ g 8 23 2N £l< g 2l
i |3 g =+ z |z g § £
g |8 H 3 H E
] o]
E Washed care: diellling slurry of mixed lithalogisa, Drilling cakes and highly fractured, olve gray (6Y 3/2) NANND
. o FOSSIL MUDSTONE with intervals of MUDSTONE CONGLOM-
o5 o ERATE and PEBALY/COBBLY MUDSTONE,
1 a [e] Maost clasts are highly flartaned and sssocioted with siump folds, and of
] tight olive gray [BY B2}, grayish olive (10Y 4721, and olive grey (5
1.0 fo] 23] colar,
= At Section 3, 115 snd 126 om two GRANITE CLASTS containing
. o chiorite and abundant clays, weathered srface,
o
: = SMEAR SLIDE SUMMARY (%):
1,52 1,80
W D
CORE H5  CORED INTERVAL 160.5-803.5 m sub-bottom Texture: -
o
H Sit 15 10
5|z Clay B0 85
NRRERREE Comvostin
V3 -:§ HEIE ElE LITHOLOGIC DESCRIPTION Guarez ® 5
wS|ENE1E(3 2|y 2 2 - Feldspar 2 -
E |k H o E i . Mies ™o
F— ; =X
o § z E E E a = Heavy minerals T -
— Clay 80 BS
1 4 & 3 Glauconite Tr -
= Al Washedt core: drilling breccia of mixed lithelogies, ] Pytite 1'; 'r;
-5 Daolomite
s ] Carbanate unspec. [
547 HOLE B CORE INTERVAL 724.5-734.0 m sub-bottom A 4 Foraminiters - 3
< 3 Cale. nannofosils 5 5
FOSSIL < =
AACTES = Aadiolarlans ™oo-
o = Patynmomphe T -

LyS LIS




SITE 547 HOLE B CORE 3 CORED INTERVAL 743.5—753.0 m sub-bottom SITE 547 HOLE 8 CORE 4 CORED INTERVAI 753.0=762.5 m sub-bottom
g FOSSIL FOSSIL
el e e 5 |_cuagacrer |
M B B Zl 8 2 MEE z| @ p
%':i: %é £ Fl ; § B | e, X LITHOLOGIC DESCRIPTION “I"g H %' g § g E [hapG: LITHOLDGIC DESCRIPTION
H gl3(8] |#| = 7 g . HHEEE 2 tH
E 5|z = i E é g £ £ 5
ERHEIEEH 3 FELE 3
. —] o o]
. <= Mantty drilling cakes of olive gray (5Y 3/2) end grayish olive, CAL- i T i oiies . v
o ; = CAREOUS CLAYSTONE with sevaral intorvals of MUDSTONE CON- 4 _l_ =~ gf:'rl]gmn%gm:ﬁ&;cﬁ&:::mﬂmﬂﬂqiﬂm
05— ot GLOMERATE and PEBBLY/COBBLY MUDSTONE. 05 A L < MUDSTONE CONGLOMERATE TO PEBBLY MUDSTONE,
1 . ~| = Pyrite is vary common in burmows, 1 <] 2 B Pyriin vary comenon throughout,
. = Clasts dominantly of light olive gray (5 6/2] color, flartansd, mud ] J_ - Clasts of some lithology s matrix, Mattened, stretched, mostly matrix
104 N [*2 mpportad. 1.0 : - supported ancept in Sectian 1, 2080 cm. Grains of glaucanits locally.
- = = e =
. = TRMEAD ST E SN N 1 7] J_ .: SMEAR SLIDE SUMMARY {%):
- n= 1,20 3,10 3,50 = I 2,30 4140
-] = b o b = i o o
= = Texture: - J_
- 1 Pt _ g . ! i Tastura:
=1 a— -1 Sand Te
3 J. B Sl w w20 = L H Silr B0
4 =4 Clay 80 @ 70 H ol % &8
- Compasition: 2 J, T
J_ = Quarz a8 w0 bl PR
- l _é Feldspar - T Tr l Mica LI
Mica - T =
L My minerals - T ™ 1 == S::“ "I 8?
l I:;? Clay B0 76 80 Dol 3 6
= Pyrite 1 2 1 . omite
4 =3 Carbanata unipec. w0 10
J_ ‘g cﬂdlmuu _? : 0 = Foram-ifers - 1
i s L. 3 — 1 = Cale. nannotossily w10
“E_ Faraminifers Tr - ] R} = Spa FEg 5 1
= 3 i Cale. nannofossils 5 & 10 = 3 = gl
5 s < 1 | ¥
2 Pl -] 1
< = = -
£ B4 - 1
1 ax 3
3 e = 1
4 -l = 4 3
. -]-H T 3 J_ z
2 = ¥ =
1 § E
y &= ] 1
Z Ead :t b
i d | -
= 4
& L =7 E 1
,.% 23 E § ] Es
E . = 3
i =
E % 5 J' AG|FM c< ]+ Ef
z b
M| FM 1
cC

I1€E
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SITE 547  joe B CORE 6 CORED INTERVAL _ 7625-772.0 m sub-bottom

L¥S HLIS

SITE 547 HOLE B CORE_ 6 CORED INTERVAL 772.0-7815 m sub-bottom
2 FOSSIL g FOSSIL [
g £ | cuanacten « |& CHARACTER
MHEHEE |2 8 |z, =72 z| 2
oy 8| = GRAPHIC =3 H g GRAPHIC
‘§ EE|E ! 3 £| B | umoloay LITHOLOGIC DESCRIPTION GE §§ 4 E z £| B | umhoroey LITHOLOGIC DESCRIPTION
S8 - g B - w3 |EN|Z o g 1
L ERHE HE : £ FH SHHHE HEEE :
BHHHE 3 il A HHHE ZiH
& |el= 2 “ = L] 3
= 5 M
; | st st sy s s g 43 i | g g SRR s
05 it FOSSIL CLAYSTONE with several layers of PEBBLY CLAYSTONE. _{E A wrayhh olive green (56 .
~ P Clayetones show common bioturbation and faint lamination. e 89 Saction 1, 53-84 cm: slightly fractured dusky brown (BYR 272} 1o
L) El = Towards the base of core [Section 6, 75 cm o Section & at bas) E 24 b 1 /I:r'.l olive gray (Y 3/2) laminated, slump folded NANNO-BEARING
i 1k Incrassed dumping snd fracturing of slumped conglomantts, - | ::::;310«:- with angulss elasts of LIMESTONE (bioclartic wacks-
-1 ) ithology ix, lengthensd and associ- 5 g
45 =] ot s ST 5 & + Section 1, 84 em—Cors-Catcher: alightly fracturad aiternation of alive
. _L - X FiiCM T gray {6 471}, grayish green (5G 5/2), pale green (5G 7/2) BIOCLAS.
2 > E e TIC WACKESTONE snd LIMESTONE CONGLOMERATE of sand 10
= — e y pebbile grain size.
- ) B e From Section 3, 140 cm—Section 4, 43 em: colors are dark reddish
- - 5 =y |’ brown (10R 3/4) and pale reddish brawn (10R §/4),
2 7l .zl H 2 T + ﬂ{ THIN SECTION/PEEL SUMMARY (%]:
= = .3 e By Iy 1118120 2,40-44 2,87-100
— i i = 5 x ¢ A o+ D o o
. % \ Ck re ? bRt C Tetuare:
7 - 5 Rudite 3 - 80
= =3 ? é § Arsntia [ 20 35
:-_] \ £312 = A Siit - P 5
-~ a8 Compatition:
-1 \ H 53 ——— £5 Micrite - B0 ]
- == — Sparite 30 - 35
3l g ‘g 3 ——— Intractasts ] - 45
i \= s r—— Oncolds £ - 10
e ~Z H —— ) Ooids 1 - -
L] E— = . Za Shalatal grains.
= 3 1 e -5 Crinoids 2 1 2
= b L T Bivalves - - Tr
= e 3| Gastropods - Fa T
. 1 =T Ammonites Ty i
- : T : p—_ Brachiopeds Te - =
B 1] 5 RES==LT Forams T ~ T
-] g - 2 Aptychi - 3 -
4 5 = ] Calpionallids 5 -
i e £ O Rndlolasians calc. — 10 =
= L 8 6 Sillceous sponge
J_ £ 3 s fragmants - - T
-1 e tructure:
1 E od 2 Pyrite 5 - -
' Aa * 3 L 4,108-112 4,108-112 CC,31-33
/ . [ M
wxture:
/ e P = =
Al
5 /ﬁ sit [ E) H
Composition
/ @ Micrita 85 75 -
- - 0
/ @ Intractasts 10 = 40
Oncoids 20 = =
2 B e - -
sl
g 7 Crinoids T 1 20
i #q Ammanites Tr - -
3t Brachiopods  Tr - -
§ ) Forams " ] -
3 & Quartz grains. - 4 -
i - Aedltarians cole, & 5 =
g - -
= ! - L1 -
g% = oG = =
- L~
2 7 ] i
AGFM cC) 1
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SITE 547 HOLE B CORE 7 CORED INTERVAL _781.5-791.0 m sub-bottom SITE 547 HOLE B CORE 8 CORED INTERVAL 791,0-8005 m sub-bottom
g FOSS| B FOSSIL
- E | cHARACTER § § | _cHaracten |
g AE g 2|2 M OE 2
e gl GRAPHIC S EHHH GRAPHIC
i3 :é £ 8 E E| E | uiwolocy LITHOLOGIC DESCRIPTION 5 HHE 2 £| & | Lihotoay LITHOLOGIC DESCRIPTION
S |2N 2 - ! g e 2 2 wS|EN|E 3 HR 3 2
= = =) o = s " =
- 8 g ; = = g £ s g = E !
o a & @ & 8 =
= 5G 711 ™ e ]
AZ] | sran 124 Section 1, 0 cm through Section 3, 145 cm slightly fracured NODU-
- - g ;:: Stightly fracturad WACKESTONE containing fw bioclests {smmonite A pd LAR LIMESTONE. Wackesions composed of pelmicritic nodules in
~| | svRae YOy MLy, A Calctied ek f % P » matsix of clayey micrite, In Section 3 nodules are daniaty packed
1 L. 5G 7/ vintinnics). These micritic limastones altarnate with graded calcsrsous 1 / wading Wito: b chivey mssbve INmist with indistinct nodularity.
/] -~ SYR 374 gravity flows occurring = GRAINSTONES, CONGLOMERATES, and At Section 3, 1422, 3741, 47~52, 55~62, and D006 cm layers of
t 5YR 712 BRECCIAS. 1 e | ¥ & “filamant® lumachallu: FILAMENT.PACKSTONE.
3 5G 71 In Section 1, 103—150 cm; Section 2, 37-40, 5558, and 112124 A Below Section 3, 145 cm beginning with s hard ground, stromatolitic
il 568N em; and Section 4, 5—24 om the gravity Nows contain rock fragments crusts, glauconitic matarial, and stylolites. Slightly fractured palymictic
teA sam of wackestones with mperficisl coids and micrites with caicified LIMESTONE BRECCIA with subangular clasts of different micritic
[ ~ SR 2 radiolatian, A blaclastic imastones.
SYR 4/4 In Section 3, 0—32 arad 70—115 cm increasing thallow water Matrix of the breccia Is a slightly recryntallized micrite deposited with
o) 5G B influence: hyrozcens. bryozoans, |itholid foraminiters. i opetal fabric,
ae| P . & i Bositra (Section 2, E s
2 i I =k B9-72 and 136139 o), Protopensroplis (Saction 3, 112115 em}: 2 2 I T O L AR N 5 5781
(108 4/2) Latn Jursssic. ‘: o o
5 5 L~ Tenture:
= p— THIN SECTION/PEEL SUMMARY [%): & iy _ 0
g e 2,69-72 2,66-72 2, 136-139 3, 112-115 2 Arenit 50 10 0
g Texture: ° " eon L T Veld Silt 40 % 40
E =P 2 3 5G /2 Audite - - - 20 g / ”km‘.m" 40 90 £
= A pac L |0 10YR 82 Arenite a5 2% 10 80 Z Soarita = = 5
o | svRen Sikt 55 e 0 2 P Pd Skobetal grains
3 BYR 7/2 Compoition: a 4 Crinalds 5 b -
i 5YR 3/4 Micrite 56 7 a - Brvalves 5 2 &0
3 5G 712 = £ = = 3 Gatropods  — T -
SYR 34 - - = *Z Ammanites Tr -
v = T L Brachiopods Tr -
" ] - = Forsms Tr -
-~ ;g"??!w Caicifisd
=l |sgen 1+ saccocoma) 16 3 2 2 e
zo | 1ovRen s ~ W = Cuartz graims 1 1 -
H SYRB/M ey e ™ cho TR Structure:
& megR az iy 2 e T Geopetal fab, - - Tr
EYR 34
4 = kL - - Tr - 3,101=108 4, 91-85 4, 95100
~ T o o ]
cc ¥ ¥ = 4 Texturo:
= 2 p= Rusdite - 0 40
o4 = = = = L Arenite 10 50 40
30
_ _ — - e %0 20
Micrite 20 0 20
Sparits = - 0
Intraclasty - 0 40
Dincoids - L 0
Puloids T - -
Skeletal graim:
Crinaids 5 a0 0
Bivalves ] Tr =
Gastropods Tr = =
Ammonites Tr - Tr
Formma Tr Tr Tr
Quartz graime~ Tr =
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Oxtordian

Qo oleg

+

& Do

Slightly fractuied LIMESTONE BRECCIA similar to Core 8 Section
3, 145 em through Section 4 with graynh red (10R 4/2), greeniih
gray (BG 871, and vellowish gray (BY 7/2) angular or rounded lime-
stone fragrmants in @ lght browm [SYR 8/4) mieritic matrix. Lithology
of the clastst  mudstone,  echinadorm-malhican shall-packitons,

547 HOLE B cO 800.5—-803.5 m sub-bottom 547 [+ls, CORED INTERVAL B03.5-810.0 m sub-bottom
2 ]
A 2
5 £ 5 H cHA
A E “ M EAE-AE 2
HEE é £ LITHOLOGIG DESCRIPYION EIEHHELE g i LITHOLOGIC DESCRIPTION
;g«az§ Bla o a .'.55355‘ HES ”
N HE I S EE e HEHHREE g
g HEIR = Z g B ‘! a|E g
T § z|&|Do o @ § HEHE

. SpaNYe 5pi
sone, crust fragmenn including relicts of somge skeletons and sev
pulids, schincderm packstone, focaminileral supes licial void grainstone.
Grainsizn of the brecosa: sand to 12 cm,

THIN SECTION/PEEL SUMMARY (%|:
1, 76-82 2

2, 56-60
Texture:
Rudite 10 &0
Arenite 70 0
Sitt 20 -
Compenition:

Micrite 30 36
Sperity ] 5
Intraciasts 15 40
Oncoids 40 0
Skaletal grains:

Crinokds 0 T

Blvalve Tr 10

Ganropods Tr =

Ammoniten Tr Tr

Serpulids Tr

Forams Tr

Quarte gralns Tr -

Sil. spongs

fragments  Tr Tr

Caliovien=sarly Oxtordisn

Vi

Pa

2

~

cc

v,

(2]
SO .

"nOR o ©

[="

TR TSR

st

,j

:.'tk‘

Section 1, 0-124 em: wightly fractured LIMESTONE BRECCIA
similar to Core 8,

From 51-87 cm: pale olive (10Y 6/2] 10 pale red (10R 8/2) INTRA
CLAST WACKESTONE with 2-B cm sized fragments of smmonines,
filamant packstons, achinodarms, peloids snd quartz graim in @ pal
micritic matrix,

From 124-150 cm: groenish gray (5GY B/1) to pala green (BG 7/2)
palmicritic cnut; BOUNDSTONE (BINDSTOME) owergrown by
serpulids.

Section 2 through Secuon 3, 26 om: LIMESTONE BRECCIA similar
to Sectiornt 1, 0=124 cm grading finally into SKELETAL INTRA
CLASTIC GRAINSTONES.

Section 3, 25 cm through Section 4: pale grean (10GY 1/2) 1o very
pale green (10G 8/2) NODULAR LIMESTONE: wackestone of pel
micritic nodulss in a matrix of clayey micrite, Gravity fows.

THIN SECTION/PEEL SUMMARY (%):
1, 62-B6 1, 133-137 2, 130-134
=}

16 0
46 - 50
40 L
40 80 -
= - 40
- - a5
5 B B
Skaletal grains:
Crinaids 0 -} 10
Bivalves % T -
Ammaonites Tr - -
Sarpulids = 10
Forams 1 Tr Tr
ok - Tr =
Ostracods - Tr -
Quartz graing 1 T -
5 u:
Geoparal fab, - T -
3,133-135 4,46-48  4,48-50
=] o o
40 - 0
- 40 o0
60 & -
60 B0 -
2k o 36
a0 a0 5
- - 55
- Te 3
T 1 "
- Tr 1
- Tr U
T - -

- |
i
|
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SITE 547 HOLE B8 CORE 1M CORED INTERVAL 810.0-816.0 m sub-bottom SITE 547 HoLE B CORE 12 CORED INTERAVAL 819.0-828.0 m wb-bottom
B FOSSIL g FOSSIL
g g CHARACTER « | CHARACTER
z.lels g z 8 = lal=T¢ z
% 2 GRAPHIC og B G
e ..é HEE E LITHOLAGY o LITHOLOGIC DESCRIFTION FLlEE|E H g i LITHOLOGIC DESCRIPTION
LElaR|Z|E a " HE = 5 oG
g3 [E"|5|e|3 15| |# E £ (E7|5| 52 (3] (%
E |= 2IE|E > g |= 3 E
S |8 5 2 d i S |8 gl= :
= i|B = =|lz|=]a z
. »rg g: ;ﬁ Modarstely to wightly freciured LIMESTONE BRECCIA with mainly
. ’ greenish gray [BG 6/1, SGY &/1), pale red (10R 6/2), grayish orange
Section 1 through Section 3, 58 crn: slightly frectured alternotion of G 81 1 7 k [SYR 7/2), dusky yel 5 B4
o grayish groen (5G /2) to pale grean (5G 7/2) BOUNDSTONE (BIND- f SGY 81 :ﬂ.’l .T;,';.L?.'"!.:l'.":.d""wfi- udzi';oa 4:1:2:::-1& clay-
z ' * STONE): pelmicritic crusts [10-23 cm thick) and LIMESTONE 1 / stane fragments in & pabe red (R B2 o pale green (10G &/2) mh
5 + BRECCIA in 12 cycles of 20-40 em """"":"" c":";"‘"";"" | critic matrix portly with geopatal fabric. Grain siza: coasa sand 10
E efusti & m;ll s the |lwmnmlhllmnn the clasts of the breccia show boulder size, Components; peimicritic limestone with fragments of
£ intermal sediment with geopetal labric. ’ ealesfiod siliceous sponges, pelmicritie crusty, micrite with quartz graing,
i Section 3, 65 cm—Section 4, 108 cm: sfwmation of light clive gray / SR B2 wickertone with peimécritic nodubes, clan of micrite, cosne wnd-
> B |RP {5Y 8/2) dightly laminated and blowibated MICRITE and light grean- z 08 82 stone and single quartz grains, molluscan shell fragmants, schinoderm
H ish gray (SGY 8/1) BOUNDSTONE-BRECCIA facies similar to Section 5 - oo | 10¥R 774 remaina,
1—Ssction 3, 56 cm. In Core 4 predaminance of micrite with & thin =
= 4 SYR 7/2
braccia laye 058 om. E I J— BY B4 THIN SECTION/PEEL SUMMARY (%:
Section 4, 108 em: beginning of & LIMESTONE BRECCIA described H 2 2 | s 1L4-8 1,12-14 1, 40-44 1, 134137
* in Core 122 & : o L o
2 > 106G &2 Texture:
3 1 SY &1 Rudits o0 = 50 -
THIN SECTION/PEEL SUMMARY {%): 108 4/2 Aserits o = bii] —
1,71-74  1,82-86  3,36-39 XL silt 40 85 30 -
[ o cc| Compasitian
Composithon: L L!J Micrite an B8 a0 a5
Micrite 40 90 @ Sparite 5 - 7 4
Sparits 50 1 1 Intracasts 5 - %0 -
a = } 4 = Skeletal grains:
Couted grains - - Cringsds T - 1 -
_ Shealetal grains Gastropods - = - T
= Crinoids 1 k] - Quarz grals Tr B’ 2 =
5 3 Bivalves Tt o b Calc. sponge
; Ammeonites Tr - Tr spicules = - Tr
& - = Ontracods - - - Te
E C.i:lf. pﬁI:’Immz 3 o ané:um: p 3
= il mapatal fat, - - - T
? Quorw graing  Tr - -
e Structure:
4 Goopetal fab. Tr T -
3 L7178 46568 4 100-115 SITE 547  HOLE B CORE 13 CORED INTERVAL _828.0-837.0 m sub-bottom
& o ]
& Taxturs: z FOSEIL
£ + u te 9.2 - - é 2 =T% a -
= 4 il = = - = =
Campasition: - |22 | ul B GRAPHIC
i 95 99 50 EIE-1EE Ele LITHOLOGY < LITHOLOGIC DESCRIPTION
Zlan]z 2| o 1=
+ Sparite 5 - e g= =735 i 2| g E G
Introcimms - - 5 -3 g H g 8l 5
M| e Sy _ 5 g |22 H
!inl?‘d 1 2 : 10R &/4
= 4 Modn
s - T seue rataly fracturnd LIMESTONE BRECCIA with varying colons
Caleit, radiolasian '.’ :gcﬁlrﬁﬂ #nd wizes [em 1o several cm) of the angular and rounded limestone,
+ spicules = = 2 h. * 5G 52 wandstona, and clayrtons clats Lithology of the clasts similar 1o Core
Smmn{i:smcm‘“ Tr - - 1 i V0YE 574 12, Matrix composed of micrite intercalated of thin layers of quarts
Guopetal fab. = = ™ = p 5G 82 graint,
£
i ﬁ‘ THIN SECTION/PEEL SUMMARY (%)
b o 1,59-60 2, 105-108
z 0» 108 612 o 50
z 5 107 4/2 5 10
e . 10 4/4 50 40
H SR 412
2 5G 82 0 w0
SYR 82 25 55
56 &/1 Skaletal grama:
5G &1 Crinalds = 1
stz graims 5 4
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SITE 547 HOLE B CORE 14 CORED INTERVAL 837.0-846.0 m sub-bottom SITE 547 HOLE B CORE 16 CORED INTERVAL 855.0—864.0 m sub-bottom
g Fosstt, 2 FOSSIL
§ H CHARACTER y § o
M EE z| 2 8 |z.lz] z
Suw = 4 MEIEE k-]
HA S H E 2 s, LITHOLDGIC DESCRIPTION 1 EHE R 2l & | namic LITHOLOGIC DESCRIFTION
w3 |ZN]2 < 2 a 'z 5815 £ 515 LITHOLOGY
S AHHHH : S AHHHHEEE ;
a - = ; B
FAHHHE i MHHHE :
T piw e M ronan = — (
tre R 62 + ek H i
ion 1 throut i 10 em: tragmented ] L o— ighly fragmented NODULAR LIMESTONE, pale yallowish brown
c & 2::;“\ m:mlﬁ-d ::al:lrnur:umdml;wﬂ&“: os i / (10YR 8/2) pelmicritic nodules in a pale brown (5YR 6/2) mudstone
= 1 10YR 6/2 sanditone, and claystone verying in color, Matrix partly infilled {geo- ——— &% matrix. The shape of the nodules i angular: they are densely packed
(T petal fabric) thowing high content of terrigenous quartz, = 1 T : T ’, (packstona taxturn),
3 Section 2, 10-38 em: slightly disturbed pale yellowish brown SANDY 5 1.0 =\ THIN SECTION/PEEL SUMMARY (%):
et MUDSTONE interlayesed by beds of PELOID PACKSTONE at 10-11 2 = — 2,81-66 3, 126-130
'g A and 19-21 cm anet LIMESTONE BRECCIA ot 12— 15 em, z = —0— D
ol T
K 4 m Section 2, 38-94 em: drilling breccia of & LIMESTONE BRECCIA E _ — Y a0 -
-] Lda ¥ xm": compased of angular limestone, and mudstone clasts in o terrigenous E — — : v - 1
= m BYeN o mati Grainsim 1-5cm £ E ZEZ e o
’ 2 % 2 b THIN SECTION/PEEL SUMMARY (%] e === o m
s N3-5 1,316 1,13-16 1,134-136 2, 10-12 = Lo i
c i3 1] [ [+] ] 2 o - g T -
L 2l o 2 ===
B |RP CCi = uedite - — - ——
oo A Arenit 5 50 3 100 . = | .
silt a5 50 6 - . —— T
Composition: -1 —— - 3
Micrite Y 50 £ — 3 —== 5 ¥
. - . S ® e Fe=ri> -
Intraclasts - B 20 -
= - - o
Skeletal graina:
vt * = = SITE 547 HOLE B CcoRe 17 CORED INTERVAL 864.0-873.0 m sub-bottom
Ammontes 3 - - Tr g FOSSIL
Serpulids Tr - = ol I
Quartz grains  Tr a0 45 Tr E a -—c:“R;‘:TE" s w
S g T]-; 9l 5 GRAPHIC
) ; = § g § § LITHOLOGY 3 ’ LITHOLOGIC DESCRIPTION
o =
SITE 547 HOLE B CORE 16 CORED INTERVAL B846.0-855.0 m sub-bottom Z [ i -4 g - = g
z R FEH
= = | = 8 <
5 |E SER
I3 Z| w LY ; -
oS o| = = Highly 1o slightty fragmented LIMESTONE BRECCIA, pale yellowish
TE F§ E E merc:f:v LITHOLOGA: DESCRIFTION - brown (10YR 6/2] and pate red {10R B/2) palmicritic nodules in pals
;36‘: w| g 3 £ z M H brown (SYR 5/2) and light olive gray (5Y 5/2) masdstons matrix.
F g g § s 52 Section 1, 55160 cm: llmestone massive with dantaly packad nodules
] E o ) and & matrix of stylolitization clay seams,
L
e ] £ 5 & THIN SECTION/PEEL SUMMARY (%):
52) Slightly and minar drilling breccisted NODULAR LIMESTONE: pale 5 J_ 1, 11-15 |, 114118 CC,0-4 CC 3128
g yellcwish brawn (10YR §/2) and pals beown (BYR 5/2] pelmisritic = . o o o D
- il nodules in & matrix of dark yellowish brown [10YR 4/2) calcareous 3 \ + Tunm_-r;. @ B 5 3
pri foudeions. = par Arenite 10 ; - w0
z { Section 1, 042 cm: nodules Nloating in matrix N + silt on - ] 70 36
5 = Saction 1, 42150 cm: nodules densely pocked 10 marged, phini S % w3
z i 2 s s
E} =1+ Saction 2, 830 cm: dark gray (N3} to olive black (5Y 2/1) highly Spurite o - s =
H - » asrrowed PYRITE BEARING MUDSTONE. it .
£ Section 2, 30 cm-Core-Catchert paly yellowish brown NOYR &2 Crinoids - }t : :
3 and pale brown (5YR 5/2) NODULAR LIMESTONE simitar 1o Section B - Te g, =
i . 1 with wackestons Texture. Spange tpicules — 1 - -
| Structure!
THIN SECTION/PEEL SUMMARY (%I: Veins _ - ™ T
L7782 1,1 2,82-97
o o
Texture:
Rudite 30 - 35
Arenite 1 -
silt 70 £ 65
Codmpesition:
Micrin M -] [
ite - 2 =
Intrachasts 0 = »
Skalbetal grains:
Quartz graime Tr - -
Caleified
rediolariang 1 - -
Calcified
wpicules 2 - -
Strugture:

Geopetal fab, Tr - -
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SITE 547 HOLE B RE 18 CORED INTERVAL B73.0-882.0 m sub-bottom SITE 547 HOLE B CORE 20 CORED INTERVAL _881.0-885.5 m sub-bottom
-4 o
2 FOSSIL 2 FOSSIL
§ £ | cHapacTer § £ | cuanacten
ou = & w 3
TEIEE|E g 2| uer':g._'gg, LITHOLOGIC DESCRIPTION Sk §§ £ ; E B | Lholocy LITHOLOGIE DESCRIPTION
HRIHHENTREE HEHHE § | Lmotoer |
N AHHHHEE 2 1HHHHEN £ 1]
=
I HEHHE HHHHE E
= i‘i ? A
Iy T T il j hi ragmentsd NODULAR LIMESTOMNE, - Drilling breccisted to moderately fragmented olive black (5Y 2/1)
= — 5 Ela Eﬂmu:}d}l; :l:‘;-:m brown (10¥R 6/2) pelmécritic g A MUDSTONE with Interiayers of medium gray (N5] to light olive gray
H % Hal® nodules foating in & gravish olive (10Y 4/2) and dark yellowish brown g Hal |, (6Y 8/1) SLIGHTLY CLAYEY MICRITIC LIMESTONES,
2 >y 10YA i ot mudstone. 4 " 1
Eg == ;? I 4/2) matrix of calcaretus - E 1! :n?&nm;r:n?ﬁ ©m: intervals of light olive gray [5Y 5/2)
E§ RP == L4 At Section 1, B0—120 em: tactonic contact (dip 80°) between nodular B il 2
iz = ) limestone wunderlain by olive gray |BY 4/1) biotirbated MUDSTONE L A In the Cors-Carchar medium dark gray (N4) to light gray (NB) micro-
and MICRITE without nodules, Resppssrance of nodules =t the begin- 5 a fractured CALCARECUS MUDSTONE.
3 =ro=g A= ning of Section 2. & .
3 FG = # a THIN SECTION/PEEL SUMMARY [%);
i ——— Al THIN SECTION/PEEL SUMMARY {%): E -1a 1,71-74
E = Y Composition: A a A Texture:
@ = N Micrite 0 2 A Arnite &
£ — 2 g ek 30 = o st
F- T T - T tructure: )
T Micrite %9
34 S * A Skelatal graing:
Cusrtt grains 1
i' Ortracesds T
SITE 547 HOLE CORED INTERVAL 882,0-891.0 m sub-bottom & i
g FOSSIL 1a
« |3 CHARACTER
-MEMAEE z| e
s |22l g2 2| & |  omammic LITHOLOGIC DESCRIPTION
] FHE H 5| E | vmowoay SITE 547 HOLE B CORE_21 CORED INTERVAL _8955-805.0 m sub-bottom
¢ HEE] g g ¥ & F
A BHHEHE -
= »
= §'—' FHHE HE GRAPIC LITHOLOGIC DESCRIPTION
Drilling brecciated, highly and slightly fragmented NODULAR LIME- | H Eﬁ 2z g E Bl E LITHOLOGY s
STONE, pala yallowish brawn (10YR 8/2) pelmicritic. nodules in a ¥ ; : g R 2 a
pale brown [5YR 6/2) matrix of calcarseus sandstona, Massive fime- B £ HEE = !
z stones ars mostly breccisted with stylolitic clay weams between the = z|2|8 g
nodules of frequently angular shape. ¥
s =
5 = Section 1, 075 cm: slightly fragmanted light olive oray (5Y &/1)
g THIN SECTION/PEEL SUMMARY [%): = C light gray [N7) to dark gray (NS} layered CLAYEY LIMESTONE and
H B'H Lre 215 05 =={al% drilling bracoiated CALCAREOUS CLAYSTONE.
H Textre: 1 T a:. Section 1, 75 cm—Section 2, 80 cm: brove
] Rudite 50 50 80 = Ales gray (SYR 4/1) to light olive gray (5Y &/1) and clive black (Y 2/1)
S oy . - T 1 1| LIMESTONE BRECCIA interlayared by olive bisck (BY 2/1) MUDDY
" 5 & DOLOMITE
Micrite g g g E _L 02 L
Intraciasts |
@ 8 P4l . SMEAR SLIDE SUMMARY {%):
i b 0" %’
NILE Tescrura:
2 Blos Silt 80
-y Clay 10
cc 2|ae) o 5
Clay 10
Pyrite 0
Dolomits &
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SITE 647 HOLE 8 CORE 22 CORED INTERVAL _905,0-914.5 m sub-bottom SITE 547 HOLE B CORE 24  CORED INTERVAL 923.5-8325m sub-bottom
£ FosSIL 2 FOSSIL
§ & | cHARacTeR . |3 CHARACTER
c.lels Zl e g l=.l2la @
g2 H S w # g g
SE CH g el E LIV HOLOaY LITHOLOGIC DESCRIPTION AEHE 8 é E| E LERABMID.. LITHOLOGIC DESCRIPTION
E’ ; § 3 ! wl = w3 |EN i i ; 2l g
= § E 5% e HMHEHHE
g |3 HE MHHEH
b= I
- o 1 0-73 em: drilling brecciated 1o highly fragmented medium gray (NG}
™ las a.wmm:-‘-'-ﬂ':; T;G:‘“TJI:J l:m gresnish gray (SGY 6/1) DOL;! 5 LIMESTONE BRECCIA
MITIC MICRITIC LIMESTONE, olive gray (5Y 4/1), grosnish gray ™~ 73 em—Core-Catcher: medium dark gray [NS), grayish ree (10 4/21,
~fog) (SGY /1) to dork yellawish beown [10YR 4/2) MUDSTONE lpartly = A medium gray (NG} to dark greenish gray (5G 4/1) SLIGHTLY CAL
-4 salcarvour) andd greenish gray (5GY 6/1) NODULAR LIMESTONE. 2z s CAREQUS CLAYSTONE.
~ 0. ¥ Seetion 1, 117 em—Cose-Catcher: highly fragmented NODULAR c A
= |2 LIMESTONE: grayth pink (5R 8/2), pate red (SR 6/2), light gray N7} 5= THIN SECTION/PEEL SUMMARY (%):
T =3 fight brawnish gray (6YR 8/1) clasts in » pabe brown (5YR 5/2) and 4 E ale, ) CC, 18-23
= /.' mediurm light gray (N1 matrix 2‘: & > .‘a T‘::::t:ﬁ -
2 ~[%Y Section 2, 23-64 em: liyer of obive gray (BY 4/1] bioturbated NAN. ~ — o]t Aranite 0
- b NOBEARING CLAYSTONE Sit 38
@ M A Ou:‘u_m!uum <
THIN SECTION/FEEL SUMMARY [%): .
g i 1,8-13 1,116-120 3, 19-23 * Inractets L3
. o D 0
Texture:
= i Audite - 30 0
- ~ Arenits 30 15 SITE 547 HOLE B8 CORE 26 CORED INTERVAL _ 932 5-941.6 m smb-bottom
= Sit = ] 15 ©
Campanition: = FOSSIL
- Wierin ] 0 15 « |E CHARACTER |
“: g g:.:‘:;:- : ) . . §-. Gul2|2 i gl g GRAPHIC
= Cuarizgraims 1 = = e E§ g g ) E| £ | umHorocy LITHOLOGIC DESCRIPTION
Structure: w3 |ENIEfLS g Gl ¥ 8
Vieim - ™ - E EH £ % g |
=] ]
R HEEE i
m 1 W E
TE 6547 HOLE B CORE 23 Ci INTERVA 914.5-0235 b-bottom Mostty slightly disturbed, grayish red [10R 472) to medium gray [NS]
= 7] vous ORED —— % ta dutky brown (5YR 2/7) CALCAREOUS/DOLOMITIC SANDY
z 5 o5 - CLAYSTONE to MUDSTONE.
« |3 | e }
EMEMAEE 3| 2 )
e (S2]E 2 GRAPHIC
[ :E Ii- E 5 5 E LITHOLOGY g i LITHOLOGIC DESCRIFTION i é
=] -
N HEHHBEE $ TH b3
F |8 |g|3]|8|% = g
z |2|E]2)3 B ¥
—
=
-l Section 1 through Ssction 2, 40 e highly to modertely fragmented é
———x | |5 MNODULAR LIMESTONE wackestone with pale yellowish brown (10YR /
T 6/2] petmicritic nodules In a pals brown (SYR 5/2) matrix of calcar- /
1 T T J. 2 sous mudstone, Section 1, BO—150 cm polymictic composition of pale 2 /
—_— = wink, light gray, and bluish gray limestone and mudstone clats, H 2
—— Section 2, 4D-62 om: squence of light clive gray (5Y 6/2) STRO: '§' //,
- s P & MATOLITE (BOUNDSTONE BINDSTONE). g
= il From Saction 2, 62 cm-Core Catcher grayish oflve [10¥ 4/2) and olive x 4/
§ — — - fe black (Y 2/1) monemictic LIMESTONE BRECCIA compased of mi- s /
E : T : o | crosparitic angular clasts of reworked stromatolites. =
— H
Ty
@ 2 S L)+ THIN ssc'nouwssl.tzual‘mgfslsa: ) - & ;
= L 2304 :
= Texture: o 3
Arenite =
CC o t 100 - /
Compasition:
Micrite 100 = /
i - 98
Skebetal grains: |/
Caleitied
radiolarians  — 1
s
4 ~
rd
~
#
~
-
B CCY 1~
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SITE 647 HOLE B CORE 26 CORED INTERVA 841.5-850.5 m sub-bottom SITE 547 HOLE B CORE 27 CORED INTERVAL 9505-959.5 m sub-bottom
o
g CiiaRACTES B iy
x x |E CHARACTER
- EMAE FAR FREMREE z| =
o 2 = - - ]
SHHAERR tovocic oxsermin S HEHARH R n—
Enguis‘g‘g 8| ¥ ] g,é.uga;! gl E b,
ERHEEHE 3 § G HEH E
F s 3 RHEHE 3
B ] ] 7.3
] 7 E 9’ i wd (5A 42
] L] Moatly highly fragmanted, medium gray (NS} to medium dark gray 5 Mastly highly fragmented anc deformed, grayish red med-
05— ~ [N4) snd moderate brown [5YR 344] to gravish ed (SR 4/2) CAL- 05 ] srate brown (SYR 34 a1d biuish gray (68 6/1) CALCAREOUS
3 L] CAREQUS SANDY MUDSTONE. E SANDY MUDSTONE with comman dolomite nodules, feldspah snd
L] - 1 1| A auarts and minor feidspatch-quanz granite! graim.
1.05 ? “’E &
- 1 -4 o
i =7 = =uiuN
7 1 ] A
7 ~ . A
4 — &
-~
2 ~ E 3 ;
3 2 3 % H 2| Z
H : ~ 5 = Z
5 3 -~ £ o ~
5 3 4> H 3] a
e = g S A
g e - L. - -
= — ~ é — -
I = - - 1 -
- =] i -] i
3 3 J- i 5 -
£ 3 e A 3 4 -
~ — J_ ]
= N B I
] < . ll;
- . - L
- & - .
] ] -~
m A E =
4 =] r — -
3 4 ] o
- A 4 3 -
n g - I~
ICC, 1 “dA . "-/-.
= 4
cel A
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SE 547 £59.5-968.5 m sub bottom 968.5-977.5 m sub-bottom
E 2
¥ |2
g lzule z| = é o
= ol = [ “
: § FHE El & g LITHQLOGIC DESORIFTION c § £ § E & LITHOLOGIC DESCRIPTION
£l HEEE PiE i g HHHUREE B3 o
- § = = =]
H 5 3 ElH g H 3 5
~ -
( Moty highly fragmented 1o brecciated, medium dark gray (N4], > Moderately to highly fragmented grayish red I:l_OR 472) and madium
- moderate brown (BYR 3/4) and grayish brown (5YR 3/7) MUDSTONE N dark gray [NS) SANDY MUDSTOME and mince MUDDY SAND-
-~ and SANDY MUDSTONE. g STONE ar bass.
( Fragments of GYPSUM st Section 4, B=B, 20—25, and 52—85 cm. -~ ‘Ougrrz-feldspathic sands.
-~ -
L~ H -~
4] = 15
/ o
1 5 ~
Z H >
s = -
vy g -l
ﬁ L 2 _I_
| i
< 1
> 3
11 =
2 1
s 1
= a
§ fa : g
L cC
8 14
& A
? A SITE 547 HOLE B CORE 30 CORED INTERVAL 977.5-986.5 m sub bottom
£ A o
i a § |_cuanacren
; " AN HARRHE
H A =c|gz)s g £l lﬁmﬂ‘g‘ LITHOLOGIC DESCRIPTION
£ A w3 |3N]2 < ¥ 3 =
£ A 5 |3 g § L FEH
T8 (8 E FEH
= H s
& =1 -
& - Z Mastly highly brecciated, gravish red (10R 4/2) and medium dark
A B stay (NS CALCAREDUS SANDY MUDSTONES and PEBBLY MUD-
A 0."—_‘ A STONES — mud pebbles.
" L] - 2 SMEAR SLIDE SUMMARY (%)
a 3 & 2,3
Compaition:
A 'I.D: A mum‘:um o B
71 Fal 2
= 3] 2 cu:'" B0
Gypsum 8
A ) . g aoe, s
-1 ~
A 5 = R
N 4 y —
2 et A
Fay 2 1
Fa E 5 Fay
4 A 3z — &
£ ] g
3 - - .
S J Al ]
b 14
3| 41
. il
~
4 7 g
- o
cl




647 HOLE B CORE 31 CORED INTERVAL 986.5-995.5 m sub-bottom SITE 547 HOLE B CORE 32 CORED INTERVAL _995.5—-1000.0 m sub-bottom
2 FOSSIL H FOSSIL
« |& |_cuaracren « |E | cnanacten
¢, |52z gl e GRAPHIC §» THER gl g GRAPHIC
‘f% ,zﬁ E i E ﬁ uoLoGy | ) LITHDLOGIC DESCRIPTION 5 EE %' g H E E N ra e LITHOLOGIC DESCRIPTION
= w =
S AHHHIRE = EH A HHHHEE
EAHEHEHE FEHHHE
Y
Montly highty fragmented grayish red (10R 4/2) SANDY MUDSTONE, Highly fragmanted to brecciated, grayish red [10R 4/2) SANDY MUD-
Scartered om sized fragments of gypwem(?) throughout Section 2. o STOME with minor smounts of dolomite, quartz, and febdspath gran-
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scattered sand grains and granules of quartz, feldspath and com-
pogite (granitic] grains.
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