2. EXPLANATORY NOTES FOR DSDP LEG 55 SITE CHAPTERS

The Leg S5 Scientific Staff

INTRODUCTION

The following material is intended as an aid in
understanding (1) the terminology, labeling, and num-
bering conventions used by Deep Sea Drilling Project;
(2) the sedimentary, igneous, and metamorphic classifi-
cation used on Leg 55; and (3) the presentation of litho-
logic and paleontologic data on the core forms which
make up much of this publication.

Persons wishing to obtain samples are directed to the
DSDP-NSF sample distribution policy (in this volume).
Sample request must be submitted on standard DSDP
request forms which may be obtained from

The Curator

Deep Sea Drilling Project, A-031
University of California, San Diego
La Jolla, California 92093

NUMBERING OF SITES, HOLES,
CORES, SAMPLES

Drill site numbers run consecutively from the first
site drilled by Glomar Challenger in 1968; the site
number is thus unique. The first (or only) hole drilled at
a site takes the site number. Additional holes at the
same site are further distinguished by a letter suffix. The
first hole has only the site number; the second has the
site number with suffix A; the third has the site number
with suffix B; and so forth. It is important, for sampling
purposes, to distinguish the hole drilled at a site, since
recovered sediments or rocks usually do not come from
equivalent positions in the stratigraphic column at dif-
ferent holes.

Cores are numbered sequentially from the top down.
In the ideal case, each core consists of 9.3 meters of
sediment or rock in a plastic liner 6.6 cm in diameter. In
addition, a short 20-cm sample, may be obtained from
the core catcher (a multi-fingered device at the bottom
of the core barrel which prevents cored materials from
sliding out during core-barrel recovery). During Leg 55,
the core-catcher sample for basalt cores was normally
split, described, and placed at the bottom of the materi-
al recovered in the core barrel, taking care to maintain
its proper vertical orientation. This sample represents
the lowest sample recovered in a particular cored inter-
val. For sediment cores and a very few basalt cores the
core-catcher sample is described by CC (e.g., 433-4,CC
is the core-catcher sample of the fourth core taken in the
first Hole at Site 433).

The cored interval is the interval in meters below the
sea floor, measured from the point at which coring for a
particular core was started to the point at which it was
terminated. This interval is generally about 9.5 meters

(nominal length of a core barrel), but may be shorter or
longer if conditions dictate.

When a core is brought aboard the Glomar Challen-
ger it is labeled and the plastic liner and core cut into
1.5-meter sections. A full, 9.5-meter core, consists of
seven sections, number 1 to 7 from the top down. (Sec-
tion 7 is 0.5 meters long, or 0.3 meters if there is a core
catcher.) Generally, something less than 9.5 meters is
recovered. In this case, the sections are still numbered
starting with 1 at the top, but the number of sections is
the number of 1.5-meter intervals needed to accommo-
date the length of core recovered. If a core contains a
length of material less than the length of the cored inter-
val, the recovered material is measured from the top of
the recovered material, with the top of Section 1 equal
to the top of the cored interval. Figure 1 illustrates the
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Figure 1. Labeling of sections for various kinds of re-
covery.

33



LEG 55 SCIENTIFIC STAFF

possible core configurations and the section labeling
procedure. For basalts the voids in the core are closed
and styrofoam spacers put between pieces which cannot
be fit together. For some basalt cores, the addition of
these spacers requires an eighth section, even though the
actual rock recovered still does not exceed 9.5 meters.

In the core laboratory on the Glomar Challenger,
after routine processing, the 1.5-meter sections of cored
material and liner are split in half lengthwise. One half
is designated the ‘‘archive’ half, which is photo-
graphed; and the other is the ‘““‘working’’ half, which is
sampled by the shipboard scientists for further ship-
board and shore-based analysis.

Samples taken from core sections are designated by
the interval in centimeters from the top of the core sec-
tion from which the sample was extracted; the sample
size, in cm3, is also given. Thus, a full sample designa-
tion would consist of the following information:

Leg

Site

Hole

Core Number

Section Number

Interval in centimeters from top of section

Sample 433A-1-3, 122-124 cm (10 cm?) designates a
10-cm? sample taken from Section 3 of Core 1 from the
second hole drilled at Site 433, Hole A. The depth below
the sea floor for this sample would then be the depth to
the top of the cored interval plus 3 meters for Sections 1
and 2, plus 122 cm (depth below the top of Section 3), or
4.2 meters. Note, however, that subsequent sample re-
quests should refer to a specific interval within a core
section (in centimeters) rather than depth in meters
below the sea floor.

SEDIMENT DESCRIPTION CONVENTIONS

Sediment descriptions are given on sediment core de-
scription sheets. (Figure 2 is an example.) Conventions
for descriptions are discussed below. The symbols used
on Leg 55 are presented in Figure 3.

Core Disturbance

Unconsolidated sediments are often quite disturbed
by the rotary drilling/coring technique, and there is a
complete gradation of disturbance style with increasing
sediment induration. An assessment of degree and style
of drilling deformation is made on board ship for all
cored material, and shown graphically on the core de-
scription sheets. The following symbols are used:

————— Slightly deformed; bedding contacts slight
bent.

— — — Moderately deformed; bedding contacts
have undergone extreme bowing.

~anmannn Severely deformed; bedding completely dis-
turbed, often showing symmetrical dia-
pir-like structures.

O O O Soupy, or drilling breccia; water-saturated
intervals that have lost all aspects of
original bedding and sediment cohe-
siveness.
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Smear Slides

The lithologic classification of sediments is based on
visual estimates of texture and composition in smear
slides made on board ship. These estimates are of areal
abundances on the slide and may differ somewhat from
the more accurate laboratory analyses of grain size, car-
bonate content, and mineralogy. Experience has shown
that distinctive minor components can be accurately
estimated (+1 or 2%), but that an accuracy of =10 per
cent for major constituents is rarely attained. Carbonate
content is especially difficult to estimate in smear slides,
as is the amount of clay present. The locations of smear
slides made are given on the core description sheets.

Color

Colors of the geologic material were determined with
a Munsell or Geological Society of America Rock-Color
or soil-color Charts. Colors were determined im-
mediately after the cores were split and while they were
in a wet condition.

Graphic Lithology Column

A graphic lithologic column is presented. This
graphic column is based on the lithologic classification
scheme (see the following and Figure 3).

Carbonate Data

The lithologies and their corresponding symbols are
given in Figure 3. Often a single lithology will be repre-
sented by a single pattern. Some lithologies are repre-
sented by a grouping of two symbols. The symbols in
this grouping may correspond to end-member sediment
constituents, such as clay and nannofossil ooze. Nor-
mally, the symbol for the dominant constituent is placed
on the right side of the column, and the symbol for the
subordinate constituent will be on the left side of the
column (see examples in Figure 3). The percentage of
components may be represented by proportional sym-
bols in the graphic column. For example, if the left 20
per cent of the column has a clay symbol and the right
80 per cent of the column has a nannofossil ooze sym-
bol, this means the sample is about 80 per cent nanno-
fossils and 20 per cent clay. The vertical lines separating
the symbols are shown in Figure 3 with their corre-
sponding percentages and positions in the column.

Text of Core Description

Format, style, and terminology of the descriptive
portion of the core description sheets (Figure 2) are not
controlled by the ‘““Mandatory Graphic Lithologic Col-
umn Scheme,”” beyond the minimal name assignment
derived from the lithologic classification (described be-
low). Colors and additional information such as struc-
ture and textures are normally included in the text por-
tion of the core description.

LITHOLOGIC CLASSIFICATION

The basic classification system used here was devised
by the JOIDES Panel on Sedimentary Petrology and
Physical Properties (SPPP) and adopted for use by the
JOIDES Planning Committee in March 1974. For the
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Figure 2. Sample core form (sediment).

sake of continuity, the Leg 55 shipboard scientists have
used this classification.

Descriptive Data

Sediment and rock names are defined solely accord-
ing to composition and texture. Composition is most
important for descriptions of those deposits more char-
acteristic of open marine conditions; texture becomes
more important for classification of hemipelagic and
near-shore facies. These data are primarily determined
onboard the ship by (1) visual estimates ‘‘in smear
slides’” with the aid of a microscope, (2) visual observa-
tion using a hand lens, and (3) simple unaided visual ob-
servations. Calcium carbonate content was estimated in
smear slides, by using the Carbonate Bomb Technique,
or the LECO WR-12 (DSDP shore-based laboratory)
Technique.

Firmness

Criteria for different classes of firmness are those of

Gealey et al. (1971).

1. Biogenic calcareous sediments containing more than
60 per cent CaCO;: three classes of firmness, as
follows:

a. Soft: Sediments with little strength and readily de-
formed under the finger or broad blade of the
spatula are soft and are termed ooze.

b. Firm: Partly lithified ooze and friable limestone
are called chalk. Chalks are readily deformed un-
der the fingernail or the edge of a spatula blade.
More lithified chalks are termed limestones (see
below).

c. Hard: Limestone is a term restricted to nonfriable
cemented rock.
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Symbol Sedimentary Structure Symbols
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// cross stratification

Siliceous Biogenic

Pelagic Siliceous Biogenic - Soft
Diatom-Radiolarian
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)i &
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Figure 3. Graphic and sedimentary structure symbols
corresponding to the lithologic classification.

2. Transitional carbonates with less than 60 per cent
CaCQ;, biogenic siliceous sediment, pelagic clay, and
terrigenous sediments: only two classes of firmness,
as follows:

a. Soft: A sediment is soft if the sediment core may
be split with a wire cutter. The following sediment
terms are used for soft sediment:

1) Soft biogenic siliceous sediments (with more
than 30% siliceous fossils) are termed ooze; for
example, radiolarian ooze, diatom ooze, or sili-
ceous 0oze.

2) Soft terrigenous sediment, pelagic clay, and
transitional calcareous biogenic sediments are
termed as follows: sand, silt, clay, mud, or
marl.

BASIC SEDIMENT TYPES
Pelagic Clay

Pelagic clay refers principally to authigenic pelagic
deposits accumulated at very slow rates. The class is
often termed brown clay or red clay, but since these
terms are confusing, we do not use them here.

1. Boundary of pelagic clay with terrigenous sediments
is where authigenic components (Fe/Mn micronod-
ules, zeolites), fish debris, etc., become common
(>10%) in smear slides, indicating pelagic clay. The
accumulation rates of pelagic clay and terrigenous
sediments are very different, so transitional deposits
are exceptional.
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2. Boundary of pelagic clay with siliceous biogenic
sediments is where siliceous remains comprise < 30
per cent.

3. Boundary of pelagic clay with calcareous biogenic
sediment is uncommon. Generally, the facies passes
from pelagic clay through siliceous ooze to calcare-
ous ooze, with one important exception: at the base
of many oceanic sections, black, brown, or red clays
occur directly on basalt, overlain by or grading up in-
to calcareous sediments. Most of the basal clayey
sediments are rich in iron, manganese, and metallic
trace elements. For proper identification, they re-
quire more elaborate geochemical work than is avail-
able on board ship. These sediments would be placed
in the Special Rock Category.

Pelagic Siliceous Biogenic Sediment

Pelagic siliceous biogenic sediment is distinguished
from pelagic clay because the siliceous biogenic sedi-
ment contains more than 30 per cent siliceous micro-
fossils. Siliceous biogenic sediments are distinguished
from a calcareous category by a calcium carbonate con-
tent of less than 30 per cent.

For a pelagic biogenic siliceous sediment with ~ 30 to
100 per cent siliceous fossils, the following terminology
is used:

1. Soft: Siliceous ooze (radiolarian ooze, diatom ooze,
etc. depending on the dominant fossil component).
2. Hard: Radiolarite, diatomite, chert, or porcellanite.

The term “‘chert’’ in the past has been used in a very

broad sense to designate almost any form of recrys-

tallized silica. The term porcellanite (which had a

very broad usage in the past) will be used here to refer

to low density, more or less porous and dull-lustered
varieties of ‘chert’ made of opaline silica or cristobal-
ite . ““Chert’’ here will have a narrower meaning than
past usage allowed, and will refer to hard nodules
and sometimes beds, that are largely quartz and/or

chalcedony, and show a conchoidal fracture and a

vitrous luster . .
3. Compositional Qualifiers. Diatoms and radiolarians

may be the principal components; thus one or two

qualifiers may be used, as in these examples:

Indeterminate siliceous fossils: Siliceous ooze,

Chert, or
Porcellanite
Radiolarian ooze, or
Radiolarite
Diatom ooze, or
Diatomite
Radiolarian diatom
0oze, or
Radiolarian diatomite

The order of the two modifiers in the terms depends
on the dominant fossil type: the dominant component is
listed last and the minor component is listed first.

Terminology for the pelagic clay transition with dia-
tom sediments is as follows:

Radiolarians only:
Diatoms only:

Diatom < radiolarians:



% Biogenic

Siliceous
Fossil Particles % Clay Lithologic Type

<10 >90 Clay: Soft
Claystone: Hard

30to 10 70 to 90 Diatom mud: Soft
Diatom mudstone: Hard

60 to 30 40 to 70 Muddy diatom ooze: Soft
Muddy diatomite: Hard

100 to 60 0 to 40 Diatom ooze: Soft
Diatomite: Hard

Other terms may be substituted for the terms diatom
and diatomite, respectively, as follows: (1) radiolarian
and radiolarite if radiolarians predominate, or (2) sili-
ceous or chert if the fossil type is indeterminate.

Pelagic Biogenic Calcareous Sediments

Pelagic calcareous sediments are distinguished by a
biogenic CaCO; content in excess of 30 per cent. They
are of two classes: (1) pelagic biogenic calcareous
sediments which contain 60 to 100 per cent biogenic
CaCO,;, and (2) transitional biogenic calcareous
sediments which contain 30 to 60 per cent biogenic
CaCo;.

1. For the pelagic biogenic calcareous sediment with 60
to 100% CaCO;, the following terminology is used:

a. Soft: Calcareous ooze

b. Firm: Chalk

c. Hard and cemented: Limestone

d. Compositional Qualifiers: If nannofossils and

foraminifers are the principal components, then
one or two qualifiers may be used, as in the fol-
lowing examples:
Indeterminate carbonate fossils:
Calcareous ooze,
Calcareous chalk, or
Calcareous limestone
Foraminifers (0-10%) - nannofossils (90-100%):
Nannofossil ooze,
Nannofossil chalk, or
Nannofossil limestone
Foraminifers (10-25%) - nannofossils (75-90%):
Foraminiferal nannofossil ooze,
Foraminiferal nannofossil chalk, or
Foraminiferal nannofossil limestone
Foraminifers (25-50%) - nannofossils (50-75%):
Nannofossil-foraminiferal ooze,
Nannofossil-foraminiferal chalk, or
Nannofossil-foraminiferal limestone
2. The Transitional Biogenic Calcareous Sediments
with 30-60% CaCO, are termed marl or marlstone,
as follows:
a. Soft: Calcareous marl,
Foraminiferal marl, or
Nannofossil marl

b. Hard: Calcareous marlstone,
Foraminiferal marlstone, or
Nannofossil marlstone

Note that the use of the terms marl or marlstone dif-
fers from the SPPP panel’s classification. The panel’s
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classification used marly as an adjective with ooze,
chalk, or limestone (e.g., marly limestone) to denote
sediments containing 30 to 60 per cent biogenic car-
bonate. Terminology for the pelagic clay transition with
the nannofossil sediments is as follows:

% Biogenic

Calcareous
Particles % Clay Lithologic Type
0to 10 90 to 100 Clay: Soft
Claystone: Hard
30to 10 70 to 90 Nannofossil mud: Soft

Nannofossil mudstone: Hard

Nannofossil marl: Soft
Nannofossil marlstone: Hard

60 to 30 40to 70

Nannofossil ooze: Soft
Nannofossil chalk: Firm
Nannofossil limestone: Hard

100to 60 Oto 10

Other terms may be substituted for nannofossil, such
as (1) foraminiferal, nannofossil-foraminiferal, forami-
niferal nannofossil, if foraminifers are present in the
percentages as discussed, or (2) calcareous, if the fossil
type is indeterminate.

Carbonate Bomb

Per cent CaCO; was also determined on board ship
by the ‘“Karbonat Bombe’’ technique (Miiller and Gast-
ner, 1971). In this simple procedure, a sample is pow-
dered and treated .with HCl in a closed cylinder. Any re-
sulting CO, pressure is proportional to the CaCO, con-
tent of the sample. Application of the calibration factor
to the manometer reading (X 100) yields per cent
CaCO,. The error can be as low as 1 per cent for
sediments rich in CaCO;, and in general an accuracy of
+2 to 5 per cent can be obtained.

These data are presented on the Core Description
Forms.

Description of Igneous Rock
Core Forms

Initial Core Description forms for igneous and meta-
morphic rocks are not the same as those used for
sediments. The sediment barrel sheets are substantially
those published in previous /nitial Reports. Representa-
tion of igneous rock on barrel sheets, however, is too
compressed to provide adequate information about the
rocks sampled. Consequently, Visual Core Description
forms, modified from those used aboard ship, are used
for more complete graphic representation. Shipboard
magnetic data, as well as a summary of the hand-speci-
men and thin-section descriptions, are presented for
each core. Symbols for igneous and metamorphic rocks
are presented in Figure 4.

All basalts collected on Leg 55 were split, using a
rock saw, into archive and working halves. The working
halves were described and sampled on board ship. In the
basalt description forms (Figure 5), the left box for each
section is a visual representation of the working half, us-
ing the symbols of Figure 4. Pairs of closely spaced hori-
zontal lin€s in this column indicate the locations of sty-
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TEXTURE WEATHERING: ALTERATION

Used in graphic representation column Used in alteration column

O Glass on edge
ounded piece)
{rounded e} Very fresh

] _ (no discoloration)
® Variolitic basalt

Aphyric basalt

O Q| Porphyritic basalt o
Olivine and plagioclase

O | phenocrysts Altered rind 7
on rounded
piece

a Olivine plagioclase
and clinopyroxene
O x phenocrysts

Moderately
altered

(slight
discoloration)

o O
o
A Vein with altered Q g ?/eri;dersnonal 'é
zone next to it o [*) tz swgeo) B
0 o i
0 ©

Badly altered
(discolored, but
Breccia has fresh core)
(as graphic

x | Gabbro
as possible)

v Dolerite

vy V| (diabase). High-Mg Almost completely

andesite altered (completely
discolored, beginning
to disaggregate,
clayey}

Serpentinite (shear

orientation approximately

& | asin core; Augen shown
© | toward bottom)

Fractures

Figure 4. List of symbols, igneous rocks, Leg 55.

rofoam spacers taped between basalt pieces inside the
liner. Each piece is numbered sequentially from the top
of each section, beginning with the number 1. Pieces are
labeled on the rounded, not the sawed, surface. Pieces
which could be fit together before splitting are given the
same number, but lettered separately and consecutively
as 1A, 1B, 1C, etc. Spacers were placed between pieces
with different numbers, but not between those with dif-
ferent letters and the same number. In general, addition
of spacers represents a drilling gap (no recovery). All
pieces which are cylindrical and longer than the liner
diameter have orientation arrows pointing upward on
both the archive and working halves. Special procedures
were adopted to ensure that orientation was preserved
through every step of the sawing and labeling process.
All orientable pieces are indicated by upward-pointing
arrows to the right of the graphic representation on the
description forms. Since the pieces were rotated during
drilling, it is not possible to sample for declination
studies.

Samples were taken for various measurements on-
board ship. The type of measurement and approximate
location are indicated in the column headed ‘‘Shipboard
Studies,’” using the following notation:

X = X-ray fluorescence and CHN chemical
analysis
magnetics measurements
= sonic velocity measurements
thin section

H4<X
o
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D = density measurements

P = porosity measurements
The state of alteration (see Figure 5 for symbols) is
shown in the column labeled ‘‘alteration’’.

Igneous Rock Classification

The igneous rocks recovered on Leg 55 were classi-
fied primarily by their chemistry and mineralogy. All
are volcanic. The classification used follows that of
Macdonald and Katsura (1964) and Macdonald (1968).

BASIS FOR PALEONTOLOGICAL
AGE DETERMINATIONS

The integrated Cenozoic biostratigraphic framework
and time-scale used for Leg 55 (Figure 6) is based on the
time scales of Berggren (1972) and Berggren and van
Couvering (1974). The planktonic foraminifer zonation
is after Bolli (1957a, 1957b, 1966), Blow (1969), Berg-
gren and van Couvering (1974), and Stainforth et al.
(1975). For the calcareous nannofossils, the standard
zonation of Martini (1971) and Bukry (1973a, 1973b,
1975) was used. The radiolarian zonation is that of Hay
(1970), Riedel and Sanfilippo (1971), and Foreman
(1975).

For the Neogene sediments recovered in Holes 433
and 433A, it was necessary to supplement the foramini-
fer zonation of Figure 6 with data from Echols (1973)
and from Vincent (1975). The silicoflagellate zones of
Ling (1975, 1977) and the diatom zonation of Koizumi
(this volume) were also used to obtain additional data
on the age of the Neogene sediments at Site 433.

The assignment of time in millions of years to the
Cenozoic stages and faunal zones is based primarily on
a framework established by K-Ar dating. In 1976, the
IUGS Subcommission of Geochronology recommended
adoption of new potassium decay and abundance con-
stants (Steiger and Jager, 1977), and nearly all K-Ar
laboratories worldwide have adopted these new con-
stants. Because of the logarithmic term in the K-Ar age
equation, the effect of the new constants on calculated
ages is not linear. For example, K-Ar ages calculated
with the new constants are 2.68 per cent greater than
those calculated with the old constants at 0.1 m.y., but
1.73 per cent smaller at 4500 m.y. For the Cenozoic,
however, the logarithmic effect is very small; ages at 70
m.y. calculated with the new constants are 2.54 per cent
greater than those calculated with the old constants. For
Leg 55, we have used the time scale based on the new
constants, and readers should keep this in mind when
comparing Leg 55 results with results published before
about 1978. For convenience, time scales in millions of
years, based on both the old and the new constants, are
shown in Figure 6.
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VISUAL CORE DESCRIPTION FOR IGNEOUS ROCKS
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Figure 5. Sample core form (hard rock).
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