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ABSTRACT

The Australian-Antarctic Discordance (AAD) is an anomalously deep region centered on the
Southeast Indian Ridge (SEIR) between Australia and Antarctica. Among its unique features is an
unusually sharp boundary between the ocean-basin scale upper mantle isotopic domains of the
Pacific and Indian Oceans. This boundary has migrated westward into and across the easternmost
segment of the AAD at a rate of 25-40 mm/yr during the last 4 m.y., yet the long-term relationship
of this important boundary to the AAD remains unclear. There is limited evidence to suggest that

the boundary has been migrating westward for ~40 m.y., since the separation of the South Tasman
Rise from Antarctica. However, it seems likely, perhaps even probable, that the isotopic boundary
is genetically linked to the mantle processes that have maintained the existence of the AAD for >90
m.y., since Australia and Antarctica first rifted apart.

The long-term configuration and dynamic history of the isotopic boundary can be determined by
systematic off-axis sampling beyond the limit of effective dredging (~7 Ma). During Leg 187, we
will extend the sampling program to older crust (10-30 Ma). An array of 19 drill sites has been
designed to determine the configuration of the isotopic boundary and to distinguish among
competing hypotheses concerning the nature and extent of mantle migration beneath the SEIR.
Approximately 10-12 single-bit holes will sample 20-100 m (ideally about 50 m) into igneous
basement. A reactive drilling strategy will allow the selection of later sites within a few hours of
core recovery on the basis of trace element data obtained from the earlier sites.

INTRODUCTION

Lavas erupted at Indian Ocean spreading centers are isotopically distinct from those of the Pacific
Ocean, reflecting a fundamental difference in the composition of the underlying upper mantle.

Along the Southeast Indian Ridge (SEIR), the Indian Ocean and Pacific Ocean isotopic provinces
are separated by a uniquely sharp boundary. This boundary has been located to within 25 km along
the spreading axis of the SEIR within the Australian-Antarctic Discordance (AAD; Klein et al.,

1989; Pyle et al., 1992; Christie et al., 1998), and subsequent off-axis sampling has shown that
the Pacific mantle has migrated rapidly westward during at least the last 4 m.y. Specifically, Leg
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187 investigations will delineate this boundary farther off-axis, allowing us to infer its history over
the last 30 m.y.

Because of its proximity to the AAD, this project exploits a unique opportunity to quantify the
dynamic behavior and composition of the Earth's upper mantle. In terms of the Ocean Dirilling
Program (ODP) Long Range Plan, this proposal addresses a fundamental problem in mantle
dynamics, including relationships among ocean crustal composition, mantle composition,
spreading, and magma supply rates. It also has strong ties to the U.S. Ridge Interdisciplinary
Global Experiments (RIDGE) program and the international InterRidge program.

BACKGROUND

Introduction

The AAD (Fig. 1) is a unique region within the global mid-ocean spreading system. It
encompasses the deepest (4-5 km) region of the global mid-oceanic spreading system. Its
anomalous depth reflects the presence of both unusually cold underlying mantle and thin crust.
Despite a uniform spreading rate, the eastern boundary of the AAD coincides with an abrupt
morphologic change from an axial ridge with smooth abyssal topography off-axis (characteristics
usually associated with fast-spreading centers) to deep axial valleys with rough off-axis
topography (characteristics usually associated with slow spreading). Other anomalous
characteristics of the AAD include a pattern of relatively short axial segments separated by long
transforms with alternating offset directions, extremely thin oceanic crust, high upper mantle
seismic wave velocities, and an intermittent asymmetric spreading history (Weissel and Hayes,
1971, 1974, Forsyth et al., 1987; Marks et al., 1990; Sempéré et al., 1991; Palmer et al., 1993;
West et al., 1994, 1997; Christie et al., 1998). Multiple episodes of ridge propagation from both
east and west toward the AAD suggest that the upper mantle is converging toward this region
(Vogt et al., 1984, West and Lin, unpubl. data). Indeed, from recent numerical model studies,
significant subaxial mantle flow converging on the AAD appears to be an inevitable consequence of
gradients in upper mantle temperature around the AAD. Finally, the morphological contrasts across
the eastern boundary of the AAD are paralleled by distinct contrasts in the nature and variability of
axial lavas, reflecting fundamental differences in magma supply because of strong contrasts in the
thermal regime of the spreading center.
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Within the easternmost AAD, there is a distinct discontinuity in the Sr, Nd, and Pb isotopic
signatures of axial lavas that marks the boundary between Indian Ocean and Pacific Ocean mid-
ocean ridge basalt (MORB) mantle provinces (Klein et al., 1988; Pyle et al., 1990; 1992). The
boundary itself is remarkably sharp, although there is a gradation within the Pacific region toward
Indian Ocean characteristics within 50-100 km of the boundary (Fig. 2). At zero-age seafloor, the
boundary is located within 20-30 km of the ~126°E transform—the western boundary of the
easternmost AAD spreading segment. The boundary has migrated westward across this segment
during the last 3-4 m.y. (Pyle et al., 1990, 1992; Lanyon et al., 1995, Christie et al., 1998) (Figs.
3, 4).

Although such a sharp boundary between ocean-basin-scale upper-mantle isotopic domains is
unigue along the global mid-ocean ridge system, its long-term relationship to the remarkable
geophysical, morphological, and petrological features of the AAD is unclear. The AAD is a long-
lived major tectonic feature. Its defining characteristic is its unusually deep bathymetry, which
stretches across the ocean floor from the Australian to the Antarctic continental margins. The trend
of this depth anomaly forms a shallow west-pointing V-shape cutting across the major fracture
zones that currently define the eastern AAD segments (Figs. 1, 4). This V-shape implies that the
depth anomaly has migrated westward at a long-term rate of ~15 mm/yr (Marks et al., 1991),
which is much slower than the recent migration rate of the isotopic boundary discussed above. The
depth anomaly may, in fact, have existed well before continental rifting began ~100 m.y. The
presence of restricted sedimentary basins on both continents suggests that precursors of the present
AAD may have existed for as long as 300 m.y. (Veevers, 1982; Mutter et al., 1985).

Possible long-term relationships between the isotopic boundary and the morphologically defined
AAD fall into two distinct classes, schematically illustrated in Figure 4. Either the recent isotopic
boundary migration is simply a localized (~100 km) perturbation of a geochemical feature that has
been associated with the eastern boundary of the AAD since the basin opened, or the migration is a
long-lived phenomenon that has only recently brought Pacific mantle beneath the AAD. In the first
case, the boundary could be related either to the depth anomaly or to the eastern bounding
transform, but not to both in the long term. In the second case, the isotopic boundary has only
recently arrived beneath the AAD. Although the latter possibility may initially seem fortuitous, it

has been independently suggested that Pacific mantle has migrated westward into the region since
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40-50 Ma, when separation of the South Tasman Rise from Antarctica first allowed upper mantle
flow from the Pacific to the Indian Ocean basin (Alvarez, 1982, 1990). Indian and transitional
isotopic signatures from altered ~38- and ~45-Ma basalts dredged to the north and east of the AAD
(Lanyon et al., 1995) and from 60- to 69-Ma Deep Sea Dirilling Project (DSDP) basalts that were
drilled close to Tasmania (Pyle et al., 1992) provide limited support for this hypothesis. Recent
off-axis sampling in Zone A (Christie et al., 1998) constrains any such boundary to lie within the
shaded region of Figure 4 and perhaps requires a hiatus of at least 3 m.y. between the first arrival
of Pacific mantle at the eastern boundary of the AAD and its initial penetration into the AAD proper
(West and Christie, 1997; Christie et al., 1998).

The Nature of the Indian Ocean MORB Mantle Province
The mantle source for Indian Ocean MORSB is distinct from that of the Pacific Ocean MORB in

having distinctly loweP0&PbR04Pb and?08Pb204Pb and highe®/SrB6Sr, as well as
systematically lowe£07PbR04Pb andl43Nd/144Nd (Figs. 2, 3). The sharpness of the

Indian/Pacific boundary, as expressed in the seafloor lavas, suggests that Indian MORB mantle
presently abuts Pacific MORB mantle beneath the AAD, with little or no intermingling. In contrast,
along the Southwest Indian Ridge, there is a much more gradational transition from Indian- to
Atlantic-type mantle (Mahoney et al., 1992).

The distinctive characteristics of Indian MORB mantle have been variously attributed to the
widespread dispersal throughout an otherwise "typical” depleted upper mantle of material with
distinctive isotopic characteristics derived from one or more of the following: (1) Indian Ocean hot
spot sources, especially the large long-lived Kerguelen mantle plume, (2) lower continental
lithosphere derived from the breakup of Gondwanaland, and/or (3) convectively recycled
subducted altered oceanic crust (e.g., Subbarao and Hedge, 1973; Hedge et al., 1973; Dupré and
Allégre, 1983; Hamelin et al., 1985; Hamelin and Allégre, 1985; Hart, 1984; Michard et al., 1986;
Price et al., 1986; Dosso et al., 1988; Klein et al., 1988; Mahoney et al., 1989). The Indian
MORSB isotopic signature has also been attributed to the interaction of Gondwana continental
lithosphere with the Kerguelen mantle plume before India rifted from Australia (Storey et al., 1988;
Mahoney et al., 1989, 1992).
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Away from the spreading centers, the extent of the Indian MORB mantle is only poorly known. In
the region of interest for Leg 187, Pyle et al. (1992) analyzed all available drilled material. They
showed that Indian mantle has been present at 110°E, to the east of Kerguelen, since at least 30-40
Ma, and that it may have been present to the east of the AAD before 39 Ma (Pyle et al., 1992;
Lanyon et al., 1995). No basalts of Indian affinity have been reported east of the South Tasman
Rise at any age, and none younger than 30 Ma are known anywhere east of the AAD. In addition,
all samples analyzed so far from recent sampling of the SEIR west of the AAD are clearly of Indian
type (L. Hall, J. Mahoney, pers comm., 1998).

The dispersion of Indian mantle and its areal extent may be controlled by one or more of the
following:

1. Flattening of the heads of large mantle plumes (~2000 km) (Mahoney et al., 1992);

2. Global-scale upper mantle convection (Hamelin and Allegre, 1985) and, more specifically,
advection by temperature gradient-driven mantle flow within the ocean basin (West et al.,
1997);

3. Isolation of the upper mantle by the deep roots of the surrounding Gondwana continents
(Alvarez, 1982, 1990); and

4. Restriction of this upper mantle province to the limits of Archean subcontinental lithosphere
beneath the Gondwana continents (Klein et al., 1988).

Regardless of its origin and evolution, the nature and behavior of this isolated reservoir can be
better understood through a better definition of the configuration and, hence, the dynamics of its
eastern boundary. Because this boundary is so sharply defined and uncontaminated by hot spots or
other nearby perturbations and because the plate motions between Australia and Antarctica are
uncomplicated and well known, simple testable predictions can be made for a broad range of
hypotheses.
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The Origin and Evolution of the Isotopic Boundary

The most direct objective of this proposal is to define, as closely as possible, the off-axis
configuration of the Indian/Pacific mantle isotopic boundary. In addition to its importance as a
"local" phenomenon, an improved understanding of this boundary is important for a broader
general understanding of the oceanic mantle. In investigating the origins of the AAD and the
isotopic boundary, we are also investigating the importance of variations in geochemistry, isotopic
makeup, temperature, and other physical characteristics of the oceanic upper mantle in general.
Improved knowledge of the distribution of these chemical and physical characteristics in space and
time will lead to a better understanding of the dynamics of the oceanic mantle and of its interaction
with the magmatic processes of the mid-ocean ridge system.

Three possible end-member configurations of the isotopic boundary on the Southern Ocean
seafloor are illustrated in Figure 4. In the simplest configuration, the isotopic boundary has always
been associated with the eastern boundary of the AAD and therefore follows a flow line oriented
approximately north-south. Small-scale (~100 km) perturbations in the east-west position of the
Indian/Pacific MORB boundary would be consistent with the apparent westward migration of the
boundary along segment B5 in the eastern AAD during the last 4 m.y. In the second case, the
boundary is associated with the depth anomaly and follows its trace off-axis. The V-shaped
cofiguration of this trace requires that it has moved westward at ~15 mm/yr (Marks et al., 1991);
whereas, the recent migration rate of the isotopic boundary is 25-40 mm/yr (Pyle et al., 1992,
Christie et al., 1998), again requiring small-scale east-west fluctuations in the boundary position to
be superimposed on the more gradual (~15 mm/yr) westward motion. In the third case, the isotopic
boundary is produced by steady westward migration of Pacific mantle since rifting of the South
Tasman Rise. In this case, a reasonable rate for Pacific mantle inflow can be calculated from the
assumption that a continental barrier to mantle flow was removed at ~40 Ma, when circum-
Antarctic ocean circulation was established south of Tasmania (Royer and Sandwell, 1989; Mutter
et al., 1985). This rate is comparable to the recent migration rate of the boundary within the AAD
and to the propagation rates (which likely reflect mantle flow; West and Lin, unpubl. data) of three
westward-propagating rifts along the SEIR east of the AAD. This rate is a long-term average,
however, and systematic variations in the along-axis migration rate could be expected with the
opening of the ocean basin (West et al., 1997).
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Subsurface Biosphere

Recent findings have extended the biosphere to include microbial life in deep subsurface volcanic
regions of the ocean floor (Thorseth et al., 1995; Furnes et al., 1996; Fisk et al., 1998; Torsvik et
al., 1998). Much attention has been recently focused toward the existence of microbes living on
and contributing to the alteration of basaltic glass in lavas from the upper part of the oceanic crust
(Thorseth et al., 1995; Furnes et al., 1996; Fisk et al., 1998; Torsvik et al.,

1998). The first recognized evidence of this phenomena was from textures in basaltic glass from
Iceland (Thorseth et al., 1992). Similar textures were later found in basaltic glass from ODP Hole
896A at the Costa Rica Rift, and the microbial contribution to the alteration history was supported
by the presence of DNA along the assumed biogenic alteration fronts (Thorseth et al., 1995;
Furnes et al., 1996; Giovannoni et al., 1996). Microbes have recently been documented to inhabit
internal fracture surfaces of basaltic glass that specifically were sampled for microbiologic studies
duringMir submersible dives to the Knipovich Ridge (Thorseth et al. 1999). The presence of
dissolution textures underneath many microbes, and manganese and iron precipitates next to
microbes, suggests that microbial activity does play an active role in the low-temperature alteration
of ocean-floor basalts.

The planned sampling of ocean-floor basalts that range in age from 7 to 30 Ma provides an
opportunity to study how microbial alteration progresses with time. It also allows us to isolate
microbes in ODP samples taken under specific conditions where the effect of drilling related
contamination may be evaluated.

SCIENTIFIC OBJECTIVES

During and after drilling, the primary objective will be to locate the Indian/Pacific isotopic

boundary and determine its configuration out to at least 30 Ma. From this information, we will

infer the geometry and dynamics of these two mantle reservoirs and their boundary. In addition,
there are number of subsidiary objectives. These can be divided into geochemical, geophysical,
and microbiological categories for discussion, but we emphasize that these are strongly interrelated
and that we will be seeking to thoroughly integrate all the results.
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Geochemical Objectives

Geochemical analysis provides the principal tool for locating the isotopic boundary, even if the
boundary proves to have a morpho-tectonic expression, as observed within the AAD (Christie et
al., 1998). However, the geochemical objectives of Leg 187 extend well beyond this simple task to
the problem of defining and understanding the nature and origin of the distinct Pacific and Indian
geochemical signatures. Some specific questions that we will address are

* What is the connection between the isotopic boundary and the known "Indian” samples from
the DSDP sites near Tasmania and from the Lanyon et al. (1995) dredges northeast of the
AAD? If a long-term migrating boundary is identified in Zone A, then these sites might be
interpreted as representing Indian mantle that was present throughout the region before the
influx of Pacific mantle began. If the boundary is shown not to have migrated across Zone A,
then one might conclude that these sites are more influenced by their proximity to the Australian
continent than to the Indian Ocean per se. The importance of these questions extends beyond
the immediate region. They are relevant to our understanding of the origin of the isotopic
signature of Indian Ocean mantle, and they will prove particularly important in considering the
origin of recently identified "Indian" samples from western Pacific backarcs (Hergt and
Hawkesworth, 1994) and from the Chile Rise in the eastern Pacific (Klein and Karsten, 1995;
Karsten et al., 1996; Sherman et al., 1997).

» The shape of the isotopic boundary can potentially contribute to our understanding of the origin
of the AAD. Can it, for example, be traced back to some particular feature of the Australian and
Antarctic continents, such as the eastern boundary of the Australian craton?

A secondary objective of the program will be to study the long-term petrologic history of the AAD.
Have there been changes in depth and/or extent of melting through time? Can we infer temporal
changes in mantle temperature beneath the AAD? Has the underlying cold mantle become warmer
or colder through time? Have the petrological contrasts between Zone A and AAD lavas persisted
through time?
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Geophysical Objectives

Geophysical objectives will primarily focus on understanding the mantle dynamics of the region

and their relation to the anomalous processes within the AAD. As part of the scientific effort
associated with the 1996 cruise, West et al. (1997) and West and Christie (1997) have developed a
suite of three-dimensional mantle-flow models specifically tailored to the tectonic history and
segmentation characteristic of the eastern SEIR. In addition to integrating cooler-than-normal

mantle temperatures beneath the AAD with along-axis asthenospheric flow toward the AAD, these
models have a number of important features significant to this proposal:

» Lateral mantle flow appears to be an inevitable consequence of the separation of the continents
and mantle temperature gradients. During initial rifting of the continents, simple divergence is
the sole force inducing flow, but as the continents separate, a mantle temperature gradient is
required to maintain mantle flow consistent with known limits on the boundary configuration.

» Along-axis asthenospheric flow is confined to a relatively narrow low-viscosity zone beneath
the ridge axis (West et al., 1997), and the geometry of the overlying spreading system plays a
significant role in channeling the along-axis flow where transforms are included in these
models. Confining temperature-gradient-driven flow within the low-viscosity zone also results
in a temperature inversion in the subaxial mantle that can significantly mogjiyava Feg o
depth correlations.

» Depth gradients in mantle viscosity inevitably lead to a mantle front that slopes in the direction
of flow (West et al., 1997). This can lead to a decoupling of flow-related features that are
controlled at different mantle depths. Thus, the isotopic boundary, as mapped at the seafloor,
may differ in location and in geometry from a flow-driven propagating rift or from a chain of
seamounts that form off-axis. Although no such chains are known east of the AAD, several
occur to the west. And, although each of these surface features is a manifestation of mantle
migration, none of them necessarily mimics in plan view the actual boundary between the two
upper mantle provinces.

At the present state of development, modeling clearly demonstrates that hypothesized long-term
mantle migration is consistent with, perhaps even favored by, our current understanding of the
Pacific/Indian boundary (West et al., 1997, West and Christie, 1997). If the drilling proposed here
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allows us to identify the off-axis position of the isotope boundary, these models can be more
precisely refined. Increasing refinement of the model will lead to stronger constraints on mantle
dynamics of the region, including interactions among physical properties such as mantle
temperature gradients, viscosity, flow velocities, and flow patterns. Also planned for continuing
work are refinements in the resolution of some of the models. At present, the models are being
developed to resolve local segment-scale details of flow, particularly the question of whether and
why flow is stopped or impeded by major transform offsets as we have inferred from geochemical
observations (West and Christie, 1997; Christie et al., 1998). Finally, perturbations in the
temperature profile at depth can potentially influence the systematics of mantle melting, and the
AAD flow models can be used to predict geochemical features, such as a departure of normalized
sodium variations (Ngg; Klein and Langmuir 1987) from predicted trends.

Subsurface Biosphere Objectives

The subsurface biosphere objectives are to isolate and study microbes present in the volcanic
sequence of the upper oceanic crust and to study the diagenetic effects of this microbial activity.
The specific microbiological objectives include:

» Quantify microbes in the samples using fluorescent-labeled oligonucleotide probes.
« Identify microbes responsible for biodegradation of basalt using molecular biological methods.

* Isolate microbes participating in the biodegradation process.

The microbial diagenetic objectives will focus on how the microbiologic degradation of basalt
progresses with time in the upper oceanic crust. Another objective of the cruise will be to further
develop methods and procedures that will help to monitor and minimize microbiologic
contamination of the core. Monitoring of drilling-induced contamination will be performed by
adding 0.5-p microspheres and per-fluro-methyl-cyclo hexane (PFT) to the drilling water when
intervals to be sampled for microbiologic studies are cored.
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DRILLING STRATEGY

We will drill as many single-bit holes as possible in the allotted time, perhaps as many as 10-12
holes. Each hole should penetrate ~50 m into basaltic basement, recovering sufficient mid-ocean
ridge basalt to enable a satisfactory analytical program. Much of the region is devoid of measurable
sediment cover and all sites are located on localized sediment pockets. At each site, we intend to
locate specific drilling targets by running a short single-channel seismic survey that crosses the
precruise survey line. These data will ensure sufficient sediment thickness for borehole initiation.
Because these sediments are expected to be reworked and possibly winnowed, they will be
recovered only by rotary core barrel (RCB) drilling. Because basement penetration at as many sites
as possible is the primary objective of this leg, we may choose, on a site-by-site basis, to drill
through the overlying sediment without expending time on wireline core recovery. A review of
recent deep-water legs suggests that at least 10 such short basement penetration holes can
reasonably be achieved during a single leg. During Leg 144, for example, 20 holes were drilled at
10 sites on guyots in the northwest Pacific. Basaltic basement was recovered in at least one hole at
nine of the sites. For Leg 187, the minimum number of holes required for an acceptable definition
of the off-axis isotopic boundary is six, but much higher resolution can be obtained with eight or
more holes, especially if the program is able to respond to the results of onboard geochemical
analyses of the recovered basalts. For example, Figure 5 shows the along-axis distribution of
Zr/Ba and Rb/Ba ratios across the isotopic boundary, strongly indicating that these and other ratios
can be used off axis to reliably distinguish Pacific from Indian mantle sources.

The best use of the drillship will result from a reactive drilling strategy, predicated on our ability to
distinguish "Indian" from "Pacific" mantle using trace element ratios measured on board by
inductively coupled plasma (ICP) or direct-current plasma (DCP) spectrometry. In the event that
adequate onboard analysis is unsuccessful, a worst-case plan will allow for acceptable definition of
the boundary by onshore isotopic analysis.

The following discussion describes one example of how such a strategy might proceed, but there
are numerous other possibilities and final decisions have not yet been made. Site numbers are
shown in Figure 6.
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An initial series of three holes is drilled at Sites 36, 8c, dnd Zese sites straddle likely positions
of the boundary, other than the most rapid long-term migration. Each of these sites will prove to
have basalts that are either derived from Indian (I) or Pacific (P) mantle.

» Scenario 1Basalts at all three sites (1 | I) are derived from Indian mantle. This implies rapid
migration of the boundary from the east. Sites 14, 13b, and 1b are drilled to establish the
location of the I/P boundary, followed by one or more of Sites 4c, 2b, and 29 to locate the
boundary farther west.

* Scenario 2Indian-type basalt is at Sites 36 and 8c. Pacific-type basalt is at Site 21 giving an
| I P pattern. This implies slower migration, most likely tied to the depth anomaly. Sites 23 and
16 are drilled to better locate the boundary, followed by one or more of Sites 28, 29, and 2b to
locate the boundary close to the eastern AAD fracture zone. Finally, one or more of Sites 3b,
33, 34, 35, and 27 are drilled to locate the boundary within the AAD.

» Scenario 3Indian-type basalt is at Site 36. Pacific-type basalt is at Sites 8d¢hg P
pattern). This implies a long-term assocation of the boundary with the eastern AAD. Working
from north to south, the following sites will better define its geometry: Sites 27, 35, 34, 33,
28, 29, and 3b.

ONBOARD ANALYSIS

The chemical analyses required for this leg cannot be reliably conducted by current onboard
equipment. It will be necessary to install either a DCP or ICP optical emission spectrometer in the
chemistry laboratory. DCP instruments have been successfully used at sea during a number of
cruises (e.g., Langmuir et al., 1986). Their requirements in terms of space, power, and ventilation
are comparable to those of the atomic absorption instruments already on board. Sample dissolution
will require small amounts of hydrofluoric and nitric acids.
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LOGGING PLAN

No logging is planned for this leg. Neither the sediment sections nor the basement sections is deep
enough for scientifically meaningful logs to be obtained.

PROPOSED SITES

Details of the 19 approved sites are given in Table 1. The objectives and strategy are the same for
all sites—that is, to recover a satisfactory sample of the basaltic basement as efficiently as possible
from as many sites as possible.

SAMPLING STRATEGY

Shipboard Samples and Data Acquisition

Biological samples:As many as four samples per hole will be removed to a sterile environment
immediately after opening each basalt core barrel. Procedures for this removal have not yet been
decided. Ideal samples will be intact core sections, 10-50 cm in length, with basaltic glass attached
at one end. Samples will be cleaned in a sterile environment, then a micro core up to 10 cm in
length will be removed from the axis of the core. As quickly as possible, the remaining core will be
split and returned to the core storage trays. As soon as possible after shore-based extraction
procedures are complete, these samples will be made available for other types of study.

Quick Response SampleAs soon as possible after core recovery, three to five samples per hole
will be removed for ICP analysis for Ba and other key indicator elements. Quick analysis will be
critical, as these results will determine the next site to be drilled.

Routine SamplesFollowing core labeling, measurement of nondestructive properties, and core
splitting, samples will be selected from working-half cores (approximately one to two samples per
9.5 m of core, or one from each major flow unit) by members of the shipboard party for routine
measurement of physical and magnetic properties, bulk chemical analyses by X-ray fluorescence,
carbon-nitrogen-sulfur (CNS) analyzer. If necessary, X-ray diffraction samples and polished thin
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sections of these samples will be prepared for identification of minerals, determination of mineral
modes, and studies of texture and fabric.

Sampling for Shore-Based Studies

As a general guideline, shipboard scientists may obtain five to ten whole-rock samples per hole, as
many as to ~100 samples for the leg. Samples may be up to 15 cc in size. In special cases,
additional or larger samples may be obtained with the approval of the Sample Allocation Committee
(SAC), which is composed of the co-chiefs, the staff scientist, the shipboard curatorial
representative, and the ODP curator.

Glass samples are expected to be in high demand, and sampling strategies that emphasize
cooperation will be encouraged. In general, individuals should expect to receive no more than 1 g
of glass from any single layer, but special cases and strategies that maximize scientific return will
be evaluated by the SAC.

Other short intervals of unusual scientific interest (e.g., veins, ores, and dikes) may require a
higher sampling density, reduced sample size, continuous core sampling by a single investigator,
or sampling techniques not available on board ship. These will be identified during the core
description process, and the sampling protocol will be established by the interested scientists and
shipboard SAC.

In all cases, to minimize the time and effort required for sampling and to maximize scientific return,
we encourage sampling consortia involving researchers with complementary expertise. Sample size
will depend on need as well as the number of investigators in the group. Additional samples may

be requested in writing for distribution soon after the cores return to the ODP repository.

Redundancy of Studies

Some redundancy of measurement is unavoidable, but minimizing the redundancy of
measurements among the shipboard party and identified shore-based collaborators will be a factor
in evaluating sample requests. Requests from independent shore-based investigators that
substantially replicate the intent and measurements of shipboard participants will require the
approval of both the shipboard investigators and the SAC.
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Table 1. Leg 187 Operations Plan and Time Estimate
Site Location Water Projected Operations Plan Transit | Drilling | Logging Total
No. Lat/Long Depth (days) (days) (days) | On-site
PRIMARY SITES
Fremantle Transit 861 nmi from Fremantle to Site AAD-36A @ 10.5 kt 3.7
AAD-36A| 41°52.7'S | 5000 m [ RCB through 100 m of sediment and 50m of basement 2.8 0.0 2.8
127°00.1' E (no wireline logging estimated)
Transit 65 nmi from AAD-36 to AAD-8C @ 10.5 kt 0.3
AAD-8C | 41°16.3'S | 5500 m | RCB through 100m of sediment and 50m of basement 3.0 0.0 3.0
129°48.9' E (no wireline logging estimated)
Transit 273 nmi from AAD-8C to AAD-21A @ 10.5 kt 1.1
AAD-21A| 44°27.9'S | 4575 m [ RCB through 200m of sediment and 50m of basement 3.4 0.0 3.4
134°59.9' E (no wireline logging estimated)
Transit 154 nmi from AAD-21A to AAD-23A @ 10.5 kt 0.6
AAD-23A| 42°33.9'S | 4950 m | RCB through 200m of sediment and 50m of basement 3.6 0.0 3.6
135°00.1' E (no wireline logging estimated)
Transit 203 nmi from AAD-23A to AAD-16A @ 10.5 kt 0.9
AAD-16A| 41°28.4'S | 5700 m | RCB through 200m of sediment and 50m of basement 3.9 0.0 3.9
131°19.5'E (no wireline logging estimated)
Transit 207 nmi from AAD-16A to AAD-28A @ 10.5 kt 0.9
AAD-28A| 43°15.3'S | 5100 m [ RCB through 200m of sediment and 50m of basement 3.7 0.0 3.7
128°52.1' E (no wireline logging estimated)
Transit 42 nmi from AAD-28A to AAD-29A @ 10.5 kt 0.2
AAD-29A| 43°56.9'S | 5100 m | RCB through 200m of sediment and 50m of basement 3.8 0.0 3.8
128°49.7' E (no wireline logging estimated)
Transit 172 nmi from AAD-29A to AAD-2B @ 10.5 kt 0.7
AAD-2B | 45°57.4'S | 4500 m | RCB through 100m of sediment and 50m of basement 2.9 0.0 2.9
130°00.0' E (no wireline logging estimated)
Transit 214 nmi from AAD-2B to AAD-3B @ 10.5 kt 0.9
AAD-3B [ 44°25.5'S | 4350 m | RCB through 100m of sediment and 50m of basement 2.7 0.0 2.7
126°54.5' E (no wireline logging estimated)
Transit 214 nmi from AAD-3B to AAD-33A @ 10.5 kt 0.4
AAD-33A| 43°44.9'S | 4800 m | RCB through 200m of sediment and 50m of basement 35 0.0 3.5
127°44.9'E (no wireline logging estimated)
Transit 60 nmi from AAD-33A to AAD-34A @ 10.5 kt 0.3
AAD-34A| 42°44.2'S | 4875 m [ RCB through 200m of sediment and 50m of basement 3.6 0.0 3.6
127°53.2' E (no wireline logging estimated)
Transit 74 nmi from AAD-34A to AAD-35A @ 10.5 kt 0.3
AAD-35A| 41°57.5'S | 5000 m | RCB through 200m of sediment and 50m of basement 3.7 0.0 3.7
127°59.7' E (no wireline logging estimated)
Fremantle Transit 819 nmi from AAD-35A to Fremantle @ 10.5 kt 3.3
134 40.6 40.6
| TOTAL DAYS: 54.0 |
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SITE SUMMARIES
Site: AAD-1b

Priority: 1

Position: 46°20.6°S, 134°59.8'E

Water Depth: 4200 m

Sediment Thickness: As much as 200 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 250 m

Seismic CoverageBMRGO05, 1400-1559 GMT 18 Jan. 1996, shot 315

Objectives: The objective of Site AAD-1b is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Biogenic ooze, basalt.



Two-way traveltime (s)

5.0

55

o
o

SITEAAD-2b
400-559 GMT 25jan96, Shot # labeled every 15 min, Site 2b at ~Shot 180, bmrg05 data: Filtered (1,30,375,400), Stacked, Migrated (90%)
90 180 270 360 450 540 630

0g abed

SN13adsoid 21J1UB19S

/8T o7



Leg 187
Scientific Prospectus
Page 31

Sitee AAD-2b

Priority: 1

Position: 45°57.4°S, 130°00.0'E

Water Depth: 4500 m

Sediment Thickness:Up to 100 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 200 m

Seismic Coverage: BMRGO5, 400-559 GMT 25 Jan. 1996, shot 180

Objectives: The objective of Site AAD-2b is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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Site: AAD-3b

Priority: 1

Position: 44°25.5'S, 126°54.5'E

Water Depth: 4350 m

Sediment Thickness: Up to 100 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 150 m

Seismic CoverageBMRGO05, 000-159 GMT 24 Jan. 1996, shot 270

Objectives: The objective of Site AAD-3b is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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Site: AAD-4c

Priority: 1

Position: 47°32.7°S, 130°00."E

Water Depth: 4050 m

Sediment Thickness:Up to 100 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 150 m

Seismic CoverageBMRGO05, 1600-1759 GMT 25 Jan. 1996, shot 85

Objectives: The objective of Site AAD-4c is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program: RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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Site: AAD-8c

Priority: 1

Position: 41°16.3°S, 129°48.9°E

Water Depth: 5550 m

Sediment Thickness: Up to 300 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 350 m

Seismic CoverageSOJNO5, 400-559 GMT 27 Feb. 1997, shot 520

Objectives: The objective of Site AAD-8c is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program: RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.



Two-way traveltime (s)
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Site: AAD-13b

Priority: 1

Position: 45°01.2°S, 135°00.2°E

Water Depth: 4575 m

Sediment Thickness: Up to 200 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 250 m

Seismic CoverageBMRGO05, 000-159 GMT 19 Jan. 1996, shot 455

Objectives: The objective of Site AAD-13b is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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Site: AAD-14c

Priority: 1

Position: 44°01.3°S, 134°59.9'E

Water Depth: 4700 m

Sediment Thickness: Up to 300 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 350 m

Seismic CoverageBMRGO05, 800-959 GMT, 19 Jan. 1996, Shot 240

Objectives: The objective of Site AAD-14c is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.



Two-way traveltime (s)

SITE AAD-16a

1600-1759 GMT 20jan96, Shot # labeled every 15 min, Site 16a at ~Shot 660, bmrg05 data: Filtered (1,30,375,400), Stacked, Migrated (90%)
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Site: AAD-16a

Priority: 1

Position: 41°28.4°S, 131°19.5°E

Water Depth: 5700 m

Sediment Thickness: Up to 200 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 250 m

Seismic CoverageBMRGO05, 1600-1759 GMT, 20 Jan. 1996, shot 660

Objectives: The objective of Site AAD-16a is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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Filtered (1,30,375,400), Stacked, Migrated (90%)
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1800-1959 GMT 18jan96, Shot # labeled every 15 min, Site 20a at ~Shot 330, bmrg05 data
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Site: AAD-20a

Priority : 1

Position: 45°45.2°'S, 134°59.9'E

Water Depth: 4275 m

Sediment Thickness: Up to 200 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 250 m

Seismic CoverageBMRGO05, 1800-1959 GMT, 18 Jan. 1996, shot 330

Objectives: The objective of Site AAD-20a is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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Site: AAD-21a

Priority: 1

Position: 44°27.9°'S, 134°59.9'E

Water Depth: 4575 m

Sediment Thickness: Up to 200 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 250 m

Seismic CoverageBMRGO05, 400-559 GMT, 19 Jan. 1996, shot 540

Objectives: The objective of Site AAD-21a is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.



Two-way traveltime (s)
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Site: AAD-23a

Priority: 1

Position: 42°33.19°S, 135°00.1'E

Water Depth: 4950 m

Sediment Thickness:Up to 200 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 250 m

Seismic CoverageBMRGO05, 1800-1959 GMT, 19 Jan. 1996, shot 225

Objectives: The objective of Site AAD-23a is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.



Two-way traveltime (s)

SITE AAD-27a
1400-1559 GMT 21jan96, Shot # labeled every 15 min, Site 27a at ~Shot 605, bmrg05 data: Filtered (1,30,375,400), Stacked, Migrated (90%)
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Site: AAD-27a

Priority: 1

Position: 41°18.6'S, 127°57.1'E

Water Depth: 5100 m

Sediment Thickness: Up to 200 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 250 m

Seismic CoverageBMRGO05, 1400-1559 GMT, 21 Jan. 1996, shot 605

Objectives: The objective of Site AAD-27a is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.



Two-way traveltime (s)

SITE AAD-28a
800-959 GMT 26feb97, Shot # labeled every 15 min, Site 28a at ~Shot 160, sojn05 data: Filtered (1,30,375,400), Stacked, Migrated (90%)
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Site: AAD-28a

Priority: 1

Position: 43°15.3'S, 128°52.1'E

Water Depth: 5100 m

Sediment Thickness: Up to 300 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 350 m

Seismic Coverage SOJNO5, 800-959 GMT, 26 Feb. 1997, shot 160

Objectives: The objective of Site AAD-28a is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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Site: AAD-29a

Priority: 1

Position: 43°56.9°S, 128°49.7'E

Water Depth: 5100 m

Sediment Thickness: Up to 300 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 350 m

Seismic Coverage SOJNO5, 000-159 GMT, 26 Feb. 1997, shot 680

Objectives: The objective of Site AAD-29a is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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Site: AAD-33a

Priority: 1

Position: 43°44.9'S, 127°44.9'E

Water Depth: 4800 m

Sediment Thickness: Up to 200 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 250 m

Seismic CoverageSOJNO5, 1500-1659 GMT, 24 Feb. 1997, shot 120

Objectives: The objective of Site AAD-33a is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.



Two-way traveltime (s)
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SITE AAD-34a
400-559 GMT 24feb97, Shot # labeled every 15 min, Site 34a at ~Shot 275, sojn05 data: Filtered (1,30,375,400), Stacked, Migrated (90%)

90 180 270 360 450 540 630 720

8G abed

snoadsold d1J1ue 1S

/8T o



Leg 187
Scientific Prospectus
Page 59

Site: AAD-34a

Priority: 1

Position: 42°44.2°S, 127°53.2°E

Water Depth: 4875 m

Sediment Thickness: Up to 200 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 250 m

Seismic CoverageSOJNO5, 400-559 GMT, 24 Feb. 1997, shot 275

Objectives: The objective of Site AAD-34a is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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Site: AAD-35a

Priority: 1

Position: 41°57.5°S, 127°59.7'E

Water Depth: 5000 m

Sediment Thickness: Up to 200 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 250 m

Seismic Coverage SOJNO5, 400-559 GMT, 24 Feb. 1997, sb0b

Objectives: The objective of Site AAD-35a is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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800-959 GMT 23feb97, Shot # labeled every 15 min, Site 36a at ~Shot 475, sojn05 data: Filtered (1,30,375,400), Stacked, Migrated (90%)
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Site: AAD-36a

Priority: 1

Position: 41°52.7°S, 127°00.1'E

Water Depth: 5000 m

Sediment Thickness: Up to 150 m

Target Drilling Depth: 50 m into basement

Approved Maximum Penetration: 200 m

Seismic CoverageSOJNO5, 800-959 GMT, 23 Feb. 1997, shot 475

Objectives: The objective of Site AAD-36 is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.
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Site: AAD-37a

Priority: NA

Position: 44°11.4°S, 126°10.1°E

Water Depth: 5100 m

Sediment Thickness: <100 m

Target Drilling Depth: 50 m into basement
Approved Maximum Penetration: 150 m
Seismic Coverage:

Objectives: The objective of Site AAD-37 is to recover basement samples for geochemical
analysis in the minimum time possible.

Drilling Program : RCB to ~50 m basement

Logging and Downhole Operations None

Nature of Rock Anticipated: Pelagic ooze, basalt.



Leg 187
Scientific Prospectus
Page 66

LEG 187 SCIENTIFIC PARTICIPANTS

Co-Chief

David M. Christie

College of Oceanic and Atmospheric Sciences
Oregon State University

Oceanography Administration Building 104
Corvallis, OR 97331-5503

U.SA.

Internet: dchristie@oce.orst.edu

Work: (541) 737-5205

Fax: (541) 737-2064

Co-Chief

Rolf-Birger Pedersen
Geologisk Institutt
Universitetet i Bergen
Redfag-bygget

Allégt. 41

Bergen 5007

Norway

Internet: rolf.pedersen@geol .uib.no
Work: (47) 55-58-35-17
Fax: (47) 55-58-94-16

Staff Scientist

Jay Miller

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845
U.SA.

Internet: jay_miller@odp.tamu.edu
Work: (409) 845-2197

Fax: (409) 845-0876

Geophysicist

Wen-Tzong Liang

Institute of Earth Sciences
Academia Sinica, Taipel, Taiwan
P.O. Box 1-55

Nankang

Taipel 11529

Taiwan



Internet: wtl@earth.sinica.edu.tw
Work: (886) 2-2783-9910, ext 508
Fax: (886) 2-2783-9871

Petrologist

Ingunn H. Thorseth

Geologisk Institutt

Universitetet | Bergen

Allegaten 41

Bergen 5007

Norway

Internet: ingunn.thorseth@geol .uib.no
Work: (47) 5558-3428

Fax: (47) 5558-9416

Igneous Petrologist

Vaughn G. Balzer

Department of Geosciences
Oregon State University

104 Wilkinson Hall

Corvallis, OR 97331-5506
U.SA.

Internet: bal zerv@geo.orst.edu
Work: (541) 737-0201

Fax: (541) 737-1200

Igneous Petrologist

Margaret A. Gee

Royal Holloway College
University of London, Egham
Egham, Surrey TX20 OEX
United Kingdom

Internet: m.gee@rhbnc.ac.uk
Work: (44) 1784-443-626
Fax: (44) 1784-471-780

|gneous Petrol ogi st

Folkmar Hauff

GEOMAR
Christian-Albrechts-Universitét zu Kiel
Dept. of Volcanology & Petrology
Wischhofstral3e 1-3

Kiel 24148

Federa Republic of Germany

Internet: fhauff @geomar.de

Leg 187
Scientific Prospectus
Page 67



Leg 187
Scientific Prospectus
Page 68

Work: (49) 431-600-2125
Fax: (49) 431-600-2924

Igneous Petrologist

Pamela D. Kempton

| sotope Geosciences Laboratory
Natural Environment Research Council
Kingsley Dunham Centre

Keyworth, Nottingham NG12 5GG
United Kingdom

Internet: p.kempton@nigl.nerc.ac.uk
Work: (44) 115-936-3327

Fax: (44) 115-936-3302

Igneous Petrologist

Christine M. Meyzen

Centre de Recherches Pétrographiques et Géochimiques (UPR 9046)
CNRS

15, rue Notre-Dame-Des-Pauvres
BP 20

Vandoeuvre-Les-Nancy 54501
France

Internet: meyzen@crpg.cnrs-nancy.fr
Work: (33) 3-83-59-42-44

Fax: (33) 3-83-59-17-98

Igneous Petrologist

Douglas G. Pyle

College of Oceanic and Atmospheric Sciences
Oregon State University

Ocean Admin. Bldg. 104

Corvallis, OR 97331-5503

U.SA.

Internet: pyle@oce.orst.edu

Work: (541) 737-8285

Fax: (541) 737-2064

|gneous Petrologist
Christopher J. Russo
Department of Geosciences
Oregon State University
Wilkinson Hall 104
Corvallis, OR 97331-5506
U.SA.

Internet: russoc@geo.orst.edu



Work: (541) 737-1201
Fax: (541) 737-1200

Logging Staff Scientist

Ms. Florence Einaudi

L aboratoire de Mesures en Forage
ODP/Naturalia et Biologia (NEB)
BP 72

Aix-en-Provence Cedex 4 13545
France

Internet: einaudi @Imf-aix.gulliver.fr
Work: (33) 442-97-1560

Fax: (33) 442-97-1559

Schlumberger Engineer

Kerry Swain

Schlumberger Offshore Services

369 Tristar Drive

Webster, TX 77598

U.SA.

internet: swain@webster.wireline.slb.com
Work: (281) 480-2000

Fax: (281) 480-9550

Operations Manager

Ron Grout

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547
U.SA.

Internet: ron_grout@odp.tamu.edu
Work: (409) 845-2144

Fax: (409) 845-2308

Laboratory Officer

Kuro Kuroki

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547
U.SA.

Internet: kuro_kuroki @odp.tamu.edu
Work: (409) 845-8482

Fax: (409) 845-0876

Leg 187
Scientific Prospectus
Page 69



Leg 187
Scientific Prospectus
Page 70

Marine Lab Specidlist: Y eoperson
Michiko Hitchcox

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547

U.SA.

Internet: michiko_hitchcox@odp.tamu.edu
Work: (409) 845-2483

Fax: (409) 845-0876

Marine Lab Specidist: Chemistry
Dennis Graham

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547
U.SA.

Internet: dennis_graham@odp.tamu.edu
Work: (409) 845-8482

Fax: (409) 845-0876

Marine Lab Specidist: Chemistry
Chieh Peng

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547
U.SA.

Internet: chieh peng@odp.tamu.edu
Work: (409) 845-2480

Fax: (409) 845-0876

Marine Lab Specidist: Core

Maniko Kamei

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547
U.SA.

Internet: maniko_kame @odp.tamu.edu
Work: (409) 458-1865

Fax: (409) 845-0876



Marine Lab Specidist: Downhole Tools, Thin Sections
Gus Gustafson

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547

U.SA.

Internet: ted gustaf son@odp.tamu.edu

Work: (409) 845-8482

Fax: (409) 845-0876

Marine Lab Specialist: Paleomagnetics
Charles A. Endris

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845

U.SA.

Internet: charles_endris@odp.tamu.edu
Work: (409) 458-1874

Fax: (409) 845-0876

Marine Lab Specialist: Photographer
TBN

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547
U.S.A

Internet:

Work: (409) 845-1183

Fax: (409) 845-4857

Marine Lab Specialist: Physical Properties
Anastasia L edwon

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547

U.SA.

Internet: anastasia_|ledwon@odp.tamu.edu
Work: (409) 845-9186

Fax: (409) 845-0876

Marine Lab Specidist: Underway Geophysics

Leg 187
Scientific Prospectus
Page 71



Leg 187
Scientific Prospectus
Page 72

Don Sims

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547
U.SA.

Internet: don_sims@odp.tamu.edu
Work: (409) 845-2481

Fax: (409) 845-0876

Marine Lab Specialist: X-Ray
Robert Olivas

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547
U.SA.

Internet: bob_olivas@odp.tamu.edu
Work: (409) 845-2481

Fax: (409) 845-0876

Marine Electronics Specialist

Randy W. Gjesvold

Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station, TX 77845-9547
U.SA.

Internet: randy_gjesvold@odp.tamu.edu
Work: (409) 845-3602

Fax: (409) 845-0876



	LEG 187 SCIENTIFIC PROSPECTUS
	MANTLE RESERVOIRS AND MIGRATION ASSOCIATED WITH AUSTRALIAN-ANTARCTIC RIFTING
	DISCLAIMER
	ABSTRACT
	INTRODUCTION
	BACKGROUND
	Introduction
	The Nature of the Indian Ocean
	The Origin and Evolution of the Isotopic Boundary
	Subsurface Biosphere

	SCIENTIFIC OBJECTIVES
	Geochemical Objectives
	Geophysical Objectives
	Subsurface Biosphere Objectives

	DRILLING STRATEGY
	ONBOARD ANALYSIS
	LOGGING PLAN
	PROPOSED SITES
	SAMPLING STRATEGY 
	Shipboard Samples and Data Acquisition
	Sampling for Shore-Based Studies
	Redundancy of Studies

	REFERENCES
	FIGURES
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6

	OPERATIONS PLAN AND TIME ESTIMATE TABLE
	SITE SUMMARIES
	Site AAD-1b
	Site AAD-1b Seismic
	Site AAD-2b
	Site AAD-2b Seismic
	Site AAD-3b
	Site AAD-3b Seismic
	Site AAD-4c
	Site AAD-4c Seismic
	Site AAD-8c
	Site AAD-8c Seismic
	Site AAD-13b
	Site AAD-13b Seismic
	Site AAD-14c
	Site AAD-14c Seismic
	Site AAD-16a
	Site AAD-16a Seismic
	Site AAD-20a
	Site AAD-20a Seismic
	Site AAD-21a
	Site AAD-21a Seismic
	Site AAD-23a
	Site AAD-23a Seismic
	Site AAD-27a
	Site AAD-27a Seismic
	Site AAD-28a
	Site AAD-28a Seismic
	Site AAD-29a
	Site AAD-29a Seismic
	Site AAD-33a
	Site AAD-33a Seismic
	Site AAD-34a
	Site AAD-34a Seismic
	Site AAD-35a
	Site AAD-35a Seismic
	Site AAD-36a
	Site AAD-36a Seismic
	Site AAD-37a
	Site AAD-37a Bathymetry

	SCIENTIFIC PARTICIPANTS



