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INTRODUCTION

One of the more intriguing results of recent central equatorial Pacific drilling is the
identification of a series of seismic reflection horizons that are synchronous over a large
area of the central equatorial Pacific seaflcor (Table 1). These events appear to correlate
with major reorganizations of the oceanic circulation system that are the result of
fundamental tectonic, climatic, and oceanographic processes (e.g., the initiation of northern
hemisphere glaciation, the closing of the Tethys, ice buildup in Antarctica, the opening of
the Drake Passage, etc.; Mayer et al., 1985,1986). Even more intriguing is the apparent
correlation of these seismic events with basin-wide hiatuses (Keller and Barron, 1983) and
possibly with the "sea-level" events seen in continental-margin sections (Vail et al., 1977).

The specific response of the central equatorial sediment system to these major
paleoceanographic events is the increased dissolution of calcium carbonate. The seismic
horizons are the direct result of impedance contrasts caused by this carbonate dissolution,
as are many of the widespread hiatuses. While discrete periods of increased carbonate
dissolution create events that are extremely useful from a seismic or stratigraphic
perspective, the complete removal or severe compression of the section that results from
this dissolution makes the detailed evaluation of paleoceanographic indicators at these
critical times virtually impossible. Thus, while we have clear evidence for a series of global
paleoceanographic events, the nature of their expression in the central equatorial Pacific (as
dissolution events) precludes the examination of many of the key parameters (e.g.,
isotopes, faunal changes, chemical tracers, etc.) that can provide the basis for
understanding the nature of paleoceanographic change.

In order to obtain a detailed stratigraphic record across these critical intervals as well as
to provide critically needed insight into the nature of vertical oceanic gradients and their
linkage to climatic parameters, we propose a drilling program that takes advantage of the
unique geological characteristics of the Ontong Java Plateau to address these issues
directly.

In addition to these Neogene objectives, we propose to address a number of key
questions relating to the origin of the plateau and to its pre-Neogene paleoceanographic
history. Recovery of the Cretaceous-Paleogene sedimentary section on the Ontong Java
Plateau is important because it records the early history of the plateau. In addition, the
Ontong Java Plateau is one of the few locales in the Pacific where it is possible to recover a
southern-hemisphere, mid-latitude, intraoceanic carbonate record. The Neogene and pre-
Neogene objectives have different requirements in regard to site selection because the
thickest Neogene sediments occur on the edges of the Ontong Java Plateau where older
sequences are usually missing or incomplete (DSDP Sites 288, 289, and 586; Figs. 1 and 2).

The crust of the Ontong Java Plateau is of continental dimensions. Deep drilling into the
basement on this plateau may help settle the oceanic vs. continental crust controversy for
this plateau. Radiometric dating of and paleomagnetic data from the basement samples also
would help answer important questions regarding the age of the plateau and its migrational
history.
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GEOLOGIC SETTING

The Ontong Java Plateau (Fig. 1) is a broad, elevated area in the western equatorial
Pacific, with its shallowest regions above 2000 m and its flanks reaching depths in excess
of 4500 m (over a lateral distance of less than 700 km). With an area of 1.5 million km2, it
is the largest of the "classic" Pacific plateaus. The Ontong Java Plateau has a crustal
thickness on the order of 40 km and yet is in isostatic equilibrium. While crustal seismic
velocities are in the range of oceanic crust (Hussong et al., 1979), the makeup of the
plateau is still controversial, with a persistent minority (e.g., Nur and Ben-Avraham, 1978)
arguing that it is continental in origin (like Rockall Bank). The central part of the plateau is
surmounted by several atolls and is underlain by more than 1 km of flat-lying, well-
stratified Mesozoic and Cenozoic sediments (Kroenke,1972).

Four DSDP sites (rotary-drilled Sites 64, 288, and 289, and piston-cored Site 586;
Figs. 1-4) have been drilled on the plateau . The most continuous deep sampling of the
plateau was at Site 289 (Leg 30) near the crest of the Ontong Java Plateau in a water depth
of 2206 m. Site 289 (Fig. 3) terminated at 1271 mbsf in pre-early Aptian tholeiitic basalt
with vitric tuff directly overlying the basalt. Above the tuff are 1260 m of Campanian to
Pleistocene biogenous sediments; from 1262 to 969 mbsf are Lower Cretaceous to upper
Eocene radiolarian-bearing limestones, nannofossil-foraminifer chalks, and nodular cherts;
and from 969 mbsf to the seafloor are upper Eocene to Pleistocene nannofossil-foraminifer
chalks and oozes. Sediment recovery was 56% at this site. A number of unconformities
were found in the oldest part of the section, but from the lower Oligocene to Recent, the
section is continuous, with diverse and well-preserved microfossils indicating deposition
above the calcite compensation depth, or CCD (Andrews, Packham, et al., 1975).

Site 586 (Fig. 4), a piston-cored site located very close to Site 289, was aimed at
providing a high-resolution record of the upper part of the section. Coring was quite
successful at this task, recovering 300 m of well-preserved Neogene nannofossil chalks
and oozes. The first chalks appeared at about 260 mbsf, and coring was stopped in
sediments of late Miocene age (foraminifer Zone N16). Sedimentation rates were variable,
ranging from 13 to 40 m/m.y., with most of the section having accumulated at the higher
end of the range. One of the most surprising results of this site was the discovery of
evidence for the nearly ubiquitous mechanical transport of the recovered materials. Despite
this sedimentological evidence, the biostratigraphy of the section is nearly continuous
(Moberly, Schlanger, et al., 1986).

Based on these drilling results and on tectonic reconstructions of the area (e.g.,
Kroenke et al., 1986), a provisional history of the plateau can be put together. The plateau
probably began to form about 160 Ma along a west-northwest-aligned ridge. Pelagic
sediments were deposited on the plateau as it formed; a shift from Austral to Tethyan
assemblages at about 100 Ma (Site 289) reflects the northward movement of the plateau.
The bathymetric relationships extant on the plateau today appear to have remained constant
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throughout its history (Resig et al., 1976). In late Oligocene to early Miocene time the
southwestern part of the plateau encountered the North Solomon subduction zone, resulting
in the intrusion of dikes and sills into the region. Subduction ended in the early Miocene
(about 22 Ma) when the convergent boundary shifted. Subduction resumed south of the
Solomon Islands region in the late Miocene, forming the San Cristobal Trench. During this
episode, overthrusting, uplift, and folding of the oceanic crust resulted in the emplacement
of ophiolites on the islands of Malaita and Santa Isabel (Fig. 1). This overthrusting is
probably still occurring.

NEOGENE DEPTH TRANSECT

SCIENTIFIC OBJECTIVES
The major objective of the Neogene portion of Leg 130 is to drill four sites on a depth

transect from the top to the slope of the Ontong Java Plateau to collect a series of
continuous sedimentary sequences. The study of sediments from this transect will produce:

1. High-resolution stratigraphic records across intervals of major paleoceanographic
changes (Table 1) by evaluating variations of primary paleoceanographic indicators
(isotopes, carbonate, biota).

2. A detailed record of vertical oceanic gradients and their linkages to climatic
parameters and bottom-water properties.

3. A detailed sedimentary record to better understand the nature and role of carbonate
dissolution in the deep sea and to attempt to quantify amounts of dissolution (CO2
problem).

4. A high-resolution sedimentary record completing a global network of equatorial
depth transects in order to better understand basin-basin fractionation and biotic evolution
as well as part of a comparison with marginal transects for basin-shelf fractionation.

5. A sedimentary record to understand the origin of seismic events on oceanic plateaus
and to compare them with seismic horizons in oceanic basins.

The accumulation of pelagic carbonate sediments in open-ocean environments is
primarily dependent on the rate of production and dissolution of foraminifers and
calcareous nannoplankton. Productivity is determined by the availability of nutrients which,
in turn, depends on the rate of supply of these elements from continental runoff and ocean
circulation (e.g., vertical mixing, upwelling). In general, the rate of dissolution of calcium
carbonate sediment is a function of the degree of calcite saturation in sea water at the
sediment/water interface. Averaged globally, the degree of calcite saturation varies in order
to balance the total carbonate budget by setting the appropriate rate of dissolution. The
oceanic circulation, and the underlying causes for its development and change, are therefore
a key factor among the dissolution-related parameters.

Several aspects of the Ontong Java Plateau's history make the plateau ideally suited for
the detailed paleoceanographic studies proposed. First and foremost is the remarkable
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combination of bathymetry and geographic location. Straddling the equator, the plateau is
presently, and has been for a good part of its history, located in a region characterized by
the relatively high production of biogenous sediments. More importantly, the bathymetry of
the plateau has resulted in the accumulation of a thick pile of sediments that has not been
subjected to pervasive dissolution and, in close juxtaposition, in the accumulation of
sediments that are exposed to increasingly deeper and more corrosive waters. A series of
equatorial drill sites that runs from the top of the plateau to near its base would traverse
nearly 2000 m of depth range in a relatively small geographic area (sampling sediments
exposed to both upper and lower deep waters). The sediments sampled would have been
produced in the same surface-water conditions and thus in the same pelagic rain. This depth
interval (~2200-4200 m) is precisely the depth range in which changes in dissolution
gradients are most pronounced (Berger and Johnson, 1976; Berger and Mayer, 1978).
Thus the combination of bathymetry and geography eliminates many of the variables
normally associated with pelagic sedimentation (i.e., productivity and latitudinal gradients)
and creates a nearly ideal natural laboratory for evaluating the vertical distribution of a range
of oceanic parameters.

It would be easy to justify such an experiment even for just the modern ocean. The
collection of a series of surficial samples that would provide the modem distribution of
sediment properties as a function of depth and relate them to modern watermass
distributions and ocean chemistry would be extremely useful (this has, at least in part, been
done with box cores, e.g., Berger et al., 1987). Another unique aspect of the Ontong Java
Plateau, however, allows this same experiment to be carried out for a large portion of the
Cenozoic. Unlike many other Pacific plateaus which appear to have at some point in their
history been at or above sea level, the Ontong Java Plateau seems to have remained fairly
constant in its depth throughout its 100-million-year history (Andrews, Packham, et al.,
1976; Hughes and Turner, 1977). The reason that this immensely thick crust has remained
at a constant depth for such a period of time is unclear, the answer to this question may be
an interesting byproduct of Ontong Java Plateau drilling.

Whatever its cause, this relative stability suggests that any given site on the plateau
should have a fairly constant paleobathymetry and that most of the plateau has remained
above the CCD for at least 30 million years. Given these factors, a depth transect of
continuously cored drill sites will allow a relatively simple construction of the time and
depth history of oceanic variability in the Western Pacific basin. It will be possible to
establish not only the dissolution history of a given site but also, more importantly, the
history of dissolution gradients through time, which has important implications for the
history of atmospheric CO2 (Berger and Spitzy, 1988). Similarly, time series of gradients
in all measurable oceanographic parameters (isotopes, carbonate, tracers, e.g., Cd) and
biological gradients (benthic foraminifers) can be determined. The result will be a
multidimensional picture of the response of ocean chemistry and watermass structure to
climatic and tectonic forcing.
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A careful selection of sites with no obvious evidence of current activity will allow
control for all variables and for assessing the effect of dissolution on the primary
sediments. The Ontong Java Plateau depth transect would therefore become a natural
laboratory and complement other equatorial depth transects (Atlantic, Indian, and Eastern
Pacific Oceans) to give a global scale to paleoceanographic research.

PALEOGENE-CRETACEOUS SEQUENCES AND BASEMENT

Major hiatuses were encountered in Upper Cretaceous-Paleogene sediments at DSDP
Sites 289 and 288 (Fig. 2). Yet many of the unconformities at Site 288 do not correlate
with those at Site 289 (or the shallower, spot-cored Site 64), implying that they record local
events of limited areal extent (Andrews, Packham, et al., 1975). (Note that Site 288 is
situated on the sloping southern flank of the Ontong Java Plateau and Site 289 is near the
head of a large submarine canyon, as shown in Figure 1.) Drilling at other locations atop
the plateau therefore is highly likely both to recover some of the key sections either missing
or poorly preserved in the earlier holes, and to permit differentiation of regional or
watermass-controlled unconformities from those which are local or tectonic and/or
current-controlled. The Cretaceous-Paleogene section is of importance because it records
the early history of the plateau and provides a reference for southern hemisphere
paleoceanography.

SEDIMENTOLOGICAL OBJECTIVES
Drilling and sampling Cretaceous and Paleogene sediments on the Ontong Java Plateau

will allow us to:
1. Fill critical gaps in Cretaceous biostratigraphy and paleo-biogeography.
2. Estimate the original basement depth of the plateau and subsequent bathymetric

change (from benthic foraminifers).
3. Determine the nature and extent of Cretaceous anoxic events in the South Pacific to

increase understanding of mechanisms leading to the deposition of ocean-wide, carbon-rich
sediments.

4. Recover a well-preserved Cretaceous/Tertiary boundary in order to gain insight into
the causes of mass extinctions.

The Ontong Java Plateau is one of the few locales in the Pacific where it is possible to
recover a southern hemisphere, intraoceanic, biostratigraphic record preserved in Mesozoic
carbonates. Because the Ontong Java Plateau migrated equatorward from southern
mid-latitudes (Hammond et al., 1975), Cretaceous microfossil assemblages reflect a change
from Austral to Tethyan provincial affinities in mid-Cretaceous time (Scheibnerova, 1974).
With better resolution of this interval than is possible to derive from Sites 288 or 289, a
boundary point for the Austral realm in the Pacific can be established.
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Drilling on the Ontong Java Plateau can provide an important southern hemisphere,
mid-latitude, intraoceanic, Pacific counterpart to the Shatsky Rise work. Significantly,
previous drilling on the Ontong Java Plateau recovered no black shales or carbon-rich
sediments. They may have been associated with the several missing Cretaceous intervals at
Sites 288 and 289; alternatively, such sediments were never deposited on the Ontong Java
Plateau because it was in an oceanic setting where the conditions of low O2 and high
productivity needed for formation of organic-carbon-rich sediments did not exist.
Circulation-induced isolation from terrigenous organic-carbon inputs (e.g., Arthur et al.,
1985) also could have been important. Establishing whether or not Cretaceous carbon-rich
sediments are present on the Ontong Java Plateau can give a substantially broader
perspective to Shatsky Rise drilling, and may in fact be needed to substantiate conclusions
drawn from work there. The Cretaceous cherts which severely impeded earlier drilling on
the Shatsky Rise appear not to be a problem on the Ontong Java Plateau.

LITHOSPHERE OBJECTIVES
Drilling into basement on the Ontong Java Plateau will allow us to:
1. Determine the nature of the crust on the Ontong Java Plateau to help settle the oceanic

versus continental crust controversy as well as establish the lithology, petrogenesis and
sources of Ontong Java Plateau crustal material.

2. Determine basement age and paleolatitudes of the Ontong Java Plateau in order to
better understand the origin of the plateau.

3. Compare the basement composition of the Ontong Java Plateau to that of the
extensive "mid-Cretaceous" volcanic events of the Pacific in order to gain insight into the
origin of both features.

None of the old, intraoceanic Pacific plateaus (Ontong Java, Manihiki, Shatsky, Hess,
Magellan) are well understood, and the Ontong Java Plateau is an end-member of this
group. The crust of the high plateau is of truly continental proportions (-40 km thick on the
main high plateau; e.g., Hussong et al., 1979). Even on the edges of the Ontong Java
Plateau the crust is still well within the continental range (-30 km, for instance, near the
island of Malaita; e.g., Nixon and Boyd, 1979; Kroenke, 1972, and unpub. data). If there
is continental crust on any of the large Pacific intraoceanic plateaus, the Ontong Java
Plateau, with by far the thickest crust, would seem one of the most favorable places to find
it A deep basement hole on the main high plateau would go far toward settling this issue.

Age information on a deep basement hole can be obtained from radiometric dating,
possibly from microfossils in sedimentary layers interbedded with igneous rocks, and the
M-series magnetic-polarity record (Fig. 5). In conjunction with age dating, paleomagnetic
measurement of basement rocks will provide important insights on the paleolatitudes of the
Ontong Java Plateau during the period of crustal formation. Existing data from the
sedimentary records at Sites 289 and 288 indicate a substantial migration of the Ontong
Java Plateau from higher southern latitudes to its present equatorial location (Hammond et
al., 1975). New results from a deep basement section would reveal the earlier migrational
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history of the plateau, knowledge of which is essential for testing the currently debated
hypothesis that the Ontong Java Plateau formed above a ridge-centered Louisville hotspot
(e.g., Mahoney, 1987; Gordon, R., and Henderson, L., 1987, pers. comm.).

Unlike other Pacific plateaus, part of the Ontong Java Plateau basement and
sedimentary section can be studied on land, on the islands of Malaita and Santa Isabel.
There, samples larger than drill-core diameter can be obtained, and local field relations can
help guide interpretation of drill-hole data elsewhere on the plateau. Evidence that the
Cretaceous crustal basement on these islands indeed forms part of the Ontong Java Plateau
is strong and includes the thick crust (-30 km) in the vicinity, the continuity of seismic
reflectors with those on the main Ontong Java Plateau, and the remarkably similar
stratigraphy on Malaita and at Sites 289 and 288 (e.g., Kroenke et al., 1986).

GEOPHYSICAL SURVEYS AND SITE LOCATIONS

NEOGENE TRANSECT
Detailed site surveys (Fig. 6) were conducted on the Ontong Java Plateau to determine

optimal locations for sites on the depth transect (Fig. 7). For each survey area (depth
interval) a preliminary bathymetric chart (hand-contoured from Sea Beam data) and seismic
section are shown (see site summaries at the end of this prospectus for detailed bathymetry,
survey tracklines, and seismic profiles of each proposed site). Criteria used to select the
proposed sites include the avoidance of those sites showing evidence of modern or past
erosion (i.e., hyperbolae or channel structures), displacement or disruption in the sediment
column, major faulting, and seismic anomalies. Also included as "hazards" are strongly
reverberant layers that commonly occur mid-section in water depths greater than 3000 m.
These features, which have the seismic appearance of the chert found near the bottom of
Site 289 (reflector G; Fig. 8), may be related to basement complexities, tectonic disruption,
igneous intrusion, erosion and early chertification, or some combination of these. The
sedimentary cover on the plateau thins from approximately 1200 m in thickness at 2200 m
water depth to less than 450 m at 4300 m water depth (averaging about 100 m loss in
thickness for every 200 m of water depth). Preference was given to those sites that showed
relatively expanded sections and where the quality of the seismic images was high.

Using results from DSDP Legs 30 and 89, it is possible to assign approximate ages to
some of the major reflectors (Figs. 8 and 9). Eight reflectors were chosen for tracing, the
deepest two representing chert and basaltic basement, respectively, at Site 289.

OJP-1 DASHER SURVEY 2600-2800 m
Using Site 586/289 (at 2200 m) as an upper-plateau reference point, the traverse from

Site 586/289 to the Dasher region is quite straightforward (Fig. 10). The "layer-cake"
seismic stratigraphy of the upper plateau remains virtually constant; individual reflectors
can actually be traced the 139 km between the sites. There is virtually no reduction in the
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thickness of the section between the sites except for possibly in the deepest part of the
section. Bathymetry in the region shows a fairly gentle but steady increase in depth from
about 2500 m in the southwest quadrant to 2860 m in the northeast. A channel-like feature
is found in the northern part of the survey area. Hazards in the region consist mostly of
evidence for surface erosion.

PRANCER SURVEY 3040-3180 m
The fairly continuous stratigraphy of the upper plateau continues on from Dasher down

to the 2850-m contour. At this point there is a 150-m scarp-like drop in bathymetry.
Concomitant with this bathymetric drop is a loss of about 0.2 s in the seismic section.
Reflectors are difficult to trace at this point, but it appears that most of the loss is in the
upper part of the section (although all marker reflectors are still present; Fig. 10). A short
distance beyond this bathymetric drop, mid-section reverberations (MSR's) are evident.
This continues between the 3000- and 3500-m contours along with extremely rugged
surficial topography and much surface erosion. The Prancer region appears to be a small
window with no MSRs and only minor (though ubiquitous) surface erosion.

The Prancer area is gently sloping to the southeast, with a large, deep depression in the
northeast section. Hazards included faulting and surface erosion. The regional seismic
correlation indicates that the section has thinned by almost 30% between 2600 and 3050 m
and that most of the thinning has taken place between ~8 and 20 Ma (reflectors B-D) and in
the very deepest part of the section.

OJP-2 VIXEN SURVEY 3100-3300 m
The surface topography in the Vixen area is more complex than that of the preceding

areas. A zone of rough topography associated with MSR and possibly basement roughness
is found in the southeast section of the survey area. Hazards include numerous MSRs in
the western part of the survey area, surface erosion in the south, and faulting in the
northeast The seismic section is similar to that found at Prancer (though of better quality
here), with the section appearing to be slightly thinner from 0 to 8.0 Ma and somewhat
expanded between 8 and 20 Ma (Fig. 10). The section may be deeper here than at Prancer.

OJP-4 DANCER SURVEY 3400-3600 m
The bathymetry in the Dancer area is relatively flat, with several regions of very rugged

topography (northeast and southwest) that appear to be related to basement features.
Hazards in the area include numerous MSRs, rough basement, and numerous small faults.
The small faults do not appear to disrupt the seismic stratigraphy, though. At this depth the
section is 60% of that at Site 586/289 (Fig. 10). The upper two marker reflectors (A and B)
can no longer be traced with any confidence. This does not necessarily mean that part of the
section is missing but may indicate only that the section is compressed to a point where the
seismic character is now substantially different.

OJP-3 COMET SURVEY 4120-4200 m
Deeper than 4000 m, the sediment column on the Ontong Java Plateau thins
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substantially. Evidence for strong erosion is common. In the vicinity of this survey area,
amidst a region of extremely complex structures (MSRs and basement(?) features), an
enclosed basin containing a relatively thick sedimentary fill was found. The fill might
represent redeposited material from the surrounding highs, but the seismic character of the
fill appears to correlate with the section outside of the basin, indicating that it should be
predominantly pelagic. The basin itself is very flat; rough topography can be found outside
of the basin (in the northeast) associated with the apparent outcrop or near outcrop of
basement(?) highs. OJP-3 was selected at the point of thickest fill.

At 4200 m the section is less than half that at 2200 m. Most of the thinning appears to
have taken place above the C reflector (14 Ma). This is consistent with the record of
equatorial carbonate stratigraphy, which shows a major change in the nature of carbonate
chemistry in the Pacific near the middle/late Miocene boundary (Mayer et al., 1985,1986).
Prior to this boundary, carbonate values generally remained high, even in the deep Pacific,
but after this time major fluctuations in carbonate content began.

OJP-6 (Alternate to OJP-3)
This site lies on a gentle slope, just above 4000 m. The sediment thickness is about

17% less than that of the next shallowest site (OJP-4) and 10% greater than that of the
deepest site (OJP-3). It is proposed as an alternate to OJP-3 because its well-behaved
reflection stratigraphy suggests that a good pelagic record will be found. This cannot be
expected at OJP-3 with equally high confidence.

PRE-NEOGENE
OJP-5

The site of a deep basement hole can be very flexible, subject only to the following
provisos: it should be (1) located on the main high plateau; (2) distant from Sites 289 and
288, so as to avoid the local hiatuses in the sedimentary sections at those sites; and (3) in a
region of relatively smooth basement and sedimentary topography, distant from
complicating features such as plateau seamounts, structural complexities, and canyons, so
as to maximize the chances of recovering little-disturbed sediment and basement sections.
Also, to best evaluate the proposed north-south age progression across the Ontong Java
Plateau (Fig. 5), the deep hole should be situated away from the postulated isochron
passing through Site 289. Many locations on the high plateau meet these criteria, and the
location chosen for OJP-5 is shown in Figure 7.

DRILLING STRATEGY

Leg 130 will drill the proposed sites in the order shown in Table 2, completing the
Neogene objectives at proposed sites OJP-4, OJP-3 (or OJP-6), OJP-2, and OJP-1 before
addressing Paleogene and basement objectives at OJP-5. The cruise is scheduled to depart
from Guam on January 24,1990, and return to Guam on March 27,1990 (Table 3).
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NEOGENE
The objective of the Neogene portion of Leg 130 is to collect a series of sedimentary

sequences in order to produce high-resolution records of isotopes, carbonate, and biota to
better evaluate vertical oceanic chemical gradients and bottom-water processes, the nature
and role of carbonate dissolution in the deep sea, basin-basin and basin-shelf fractionation,
and the origin of seismic events on oceanic plateaus. To address these topics, Leg 130 will
drill a depth transect of five sites (Fig. 7) within a water depth range of 2600 to -4000 rα
The strategy is to drill until uppermost Oligocene sediments are reached at three of these
sites (OJP-1, -2, and -3). These three sites will be triple APCd: two to refusal (250 mbsf?)
and one to 50 mbsf. In addition, OJP-1 and -2 will be deepened with a single XCB hole to
the depth (age) objective.

OJP-4 will also be triple APCd: two to refusal (250 mbsf?) and one to 50 mbsf. In
addition, OJP-4 will be deepened with an XCB hole to refusal and then by RCB until 790
mbsf (or approximately 10 m into basement to reach its Paleogene and basement objectives;
see discussion below). The fifth site (OJP-5) will be a reentry hole drilled to basement; this
will be only one APC hole, owing to time constraints (see discussion below). Two
standard Schlumberger logging runs will be conducted at OJP-1, -2, and -4.

PRE-NEOGENE OBJECTIVES
The Paleogene and Upper Cretaceous sedimentological objectives of Leg 130 are to fill

critical gaps in Cretaceous biostratigraphy and paleo-biogeography, determine the extent of
Cretaceous anoxic events, recover a well-preserved Cretaceous/Tertiary boundary, and
determine bathymetric changes on the Ontong Java Plateau.

The continental vs. oceanic origin of the Ontong Java Plateau also needs to be resolved.
In order to determine the nature of the crust, basement age, and migrational history of the
Ontong Java Plateau, as well as the pre-Neogene sedimentological objectives discussed
above, one single-bit RCB hole (OJP-4) coring into Mesozoic sediments and penetrating 10
m into basement, and one reentry hole (OJP-5) coring into Mesozoic sediments and
penetrating 50 m into basement, are planned. OJP-4 will be deepened with an RCB to 790
mbsf (or about 10 m into basement) after the XCB refusal point has been reached (see
Neogene drilling objectives); no more than 11.2 days will be spent at this site to ensure
adequate time to complete all Neogene objectives at proposed sites OJP-1, -2, and -3. OJP-
5 will consist of a single APC/XCB hole drilled until refusal (600 mbsf?). A reentry cone
will then be set and drilling will continue with an RCB toward a target depth of 1400 mbsf
(50 m into basement). Any time savings made up during the cruise from faster than
expected transits, drilling rates, etc., will be applied to deepening OJP-5 to depths greater
than 1400 mbsf. Two standard Schlumberger logging runs will be conducted at OJP-4 and
-5. A formation microscanner/BHTV run also will be conducted at OJP-5.
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Table 1. Seismic reflectors of the central equatorial Pacific, their age, sedimentary causes, and associated events.

Reflector

Green

Brown

Purple

Approximate
Age (Ma)

3.0-3.5

6.5-7.5

8.5-9.5

Primary
Cause of
Reflector

Carbonate minimum

Carbonate minimum

Extreme carbonate
minimum

Geochemical
Events

Benthic is o enrichment.
CaCC>3 dissolution

Chron 6 13 C depletion

Benthic i 8 θ enrichment.
Mid-chron 10 CaCCb
dissolution event

Hiatus

NH6

NH5

NH4?

Paleoceanographic
Events

N. Hemisphere glaciation?
N. Atlantic erosion.
Closing of Panama Isthmus.

Climatic deterioration.

Major N. Atlantic erosion.

Increase of siliceous
deposition in Pacific.
Major cooling.
Major drop in sea level.

Red 13.5-14.5 Carbonate minimum 15c CaC03 dissolution event. NH3?
Benthic 18O enrichment

Ice buildup in Antarctica.
Intensification of Antarctic
Bottom Water.

Lavender 16.5-17.5 Carbonate minimum

Yellow- 20.5-22.5 Diagenesis
Orange

16g CaCCb dissolution event. NHlb
Chron 16 13 C enrichment

Closing of Tethys.
Norwegian sea spillover.
Intensified Pacific upwelling.

NH1 a? Opening of Drake Passage.



Site#

OJP-4

OJP-3

OJP-2

OJP-1

OJP-5

Latitude
Longitude

02°26.0'N
160°32.7 E

01°06.3'N
162°35.7'E

01°13.5'N
160°31.8 E

00°19.2fN
159°21.9 E

03°34fN
156°36'E

Alternate Sites:
OJP-la 00°19.2'N

159°21.9'E

OJP-3a

OJP-4a

OJP-4b

OJP-5a

01°06.3'N
162°35.7'E

02°26.0'N
160°33.3 E

02°26.0'N
160°32.7 E

03°34'N
156O36 E

OJP-6 00°59.0'N
161°35.8 E

Drilline Plan:
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Table 2. Leg 130 drill sites

Water
Depth (m)

3400

4200

3200

2600

2820

2600

4200

3400

3400

2820

3920

Penetration
sed

780

250

500

600

1350

600

250

250

780

1350

250

(m)
bsmt

10

—

—

—

50

—

—

10

10

50

—

Time Estimate
Drill Log

9.7

4.4

5.6

5.6

17.7

5.6

4.4

1.5

9.7

17.7

4.2

1.5

—

1.5

1.4

3.6

1.4

—

—

1.5

3.6

—

(days)
Total

11.2

4.4

7.1

7.0

21.3

7.0

4.4

1.5

11.2

21.3

4.2

OJP-1 Double APC to 250 mbsf, Third APC to 50 mbsf, XCB to 600 mbsf
OJP-2 Double APC to 250 mbsf, Third APC to 50 mbsf, XCB to 500 mbsf
OJP-3 Double APC to 250 mbsf, Third APC to 50 mbsf
OJP-4 Double APC to 250 mbsf, Third APC to 50 mbsf, XCB to 500 mbsf,

RCB to 790 mbsf
OJP-4a Wash to 250 mbsf, RCB to 260 mbsf
OJP-5 APC to 220 mbsf, XCB to 600 mbsf, Set reentry cone and RCB to 1400 mbsf
OJP-6 Double APC to 250 mbsf, Third APC to 50 mbsf

Logging Plan: 2 Schlumberger runs at OJP-1, 2, 4, 5 and FMS/(BHTV ?) at OJP-5
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Table 3. Leg 130 Tentative Drilling Schedule

Date Time on Site
(days)

Transit time*
(days)

Leg 130 departs Guam at 1200 hr on 24 January 1990

Transit from Guam to OJP-4

11.2(15.9)

4.4(20.9)

7.1(28.5)

7.0(35.9)

21.3(58.2)

AR OJP-4
LV OJP-4

Transit to OJP-3

AR OJP-3
LV OJP-3

Transit to OJP-2

AR OJP-2
LV OJP-2

Transit to OJP-1
AR OJP-1
LV OJP-1

Transit to OJP-5

AR OJP-5
LV OJP-5

Transit to Guam

Arrive Guam

29 JAN
09FEB

09FEB
14FEB

14FEB
22FEB

22FEB
01 MAR

02 MAR
23 MAR

27 MAR

4.7 (4.7)t

0.6(16.5)

0.5(21.4)

0.4(28.9)

1.0(36.9)

3.8(62.0)

* Transit time assumes a ship speed of 10 knots.
t Cumulative days at sea in parentheses.
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Figure 1. Bathymetry in meters of the southwestern part of the Ontong Java Plateau,
showing the location DSDP Sites 64,288, and 289 (and 586) and the location of Malaita
and Santa Isabel. Box shows location of Leg 130 drilling.
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Changes in
I-A plate
mot i ons Age (Ma) Age

0
Site 289/586 Site 288

Regional events

Beginning of
< ——Micronesian Trench
< — — obduction of Malaita and

Formation of Anticlinorium

Shift of activity to New
< Britain-San Cristobal-New \

Hebrides Subduction Zones

<——Brief Rejuvenation of
Melanesian Trench Subduction

Passive end of Melanesian
< — — Trench Subduction, Shift of

activity to New Guinea-Lau
Subduction Zones
Initial docking of OJP

< ——against Melanesian Arc
(Alnoite Intrusion)

< — — Papuan-New Caledonia Trench
Subduction ends, Shift of
activity to the Melanesian
Trench

< — — End of Tasman-Coral Sea
Basin Spreading

1 Subduction begins along the
J""~Papuan-New Caledonia Trenches

-v <——OJP spreading ceases

\ OJP forming (Ridge segments
\ offset by long transform
/ faults)

Figure 2. Lacunae at Ontong Java Plateau (OJP) DSDP sites vs. regional tectonic events
(after Andrews, Packham, et al., 1975; Kroenke, 1984). Hachured areas indicate intervals
of no recovery.
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AGE LITH. UNIT

UPPER

EOCENE

MIDDLE

EOCENE

UPPER

'AL EOCENE

MIDDLE

MAESTR.

H-+

Nanno-Foram or

Foram-Naπno Ooze

Nanno-Foram or

Foram-Nanno Chalk

Radiolariaπ Ooze

ΛM Volcanic Ash/Tuff

p > Λ. <l Basic Igneous

I Limestone

Unit 1 (0-969.0 m). Nanno-foram ooze,

interbedded πanno-foram ooze, and

nanno-foram chalk

Unit 2 (969.0-1262.0 m). Radiolarian-

bearing limestone, siliceous lime-

stone,, nanno-foram chalk, nanno-

foram limestone, nodular chert, tuff

Subunit 2A (969.0-1231.0 m). Radiolarian-

bearitig limestone, siliceous limestone,

nanno-foram chalk, nanno-foram limestone,

nodular chert

Subunit 2B (1231.0-1262.0 m). Limestone

and tuff

Unit 3 (1262.0-1271.0 m). Basalt

Figure 3. Site 289 stratigraphic column (from Andrews, Packham, et al., 1975).
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Core Ag Llthology Naπnofossll (%) Foraminif rs (%) Radiolarians (%) CaCO 3 (%)

0 20 40 60 80 0 20 40 60 0 20 40 0 20 40 60 80 100
11—r*— t —I Nanno-Foram or
i* I Foram-Nanno Ooze

Nannofossil Ooze

300-1

Figure 4. Site 586 stratigraphic column (from Moberly, Schlanger, et al., 1986).
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Figure 5. Crustal age determinations from DSDP drill sites on the Ontong Java Plateau
and radiometric data in the Solomon Islands suggest an age progression across the region
consistent with crustal generation patterns in the Lyra and Nauru basins. On the basis of
these dates the plateau crust would have formed at a half rate of about 2 cm/yr (from
Hussong et al., 1979).
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A = DASHER OJP-1

B = DANCER OJP-4

C = PRANCER

0= VIXEN OJP-2

E = COMET OJP-3
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G = DONNER

H = OJP-6

ONTONGJAVA

PLATEAU
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Figure 6. Detail of R/V Thomas Washington Roundabout 11 cruise track on the Ontong
Java Plateau. Bathymetry in meters.
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165°E
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Figure 7. Bathymetnc map showing the location of proposed Leg 130 sites. Bathymetry
in meters.
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Figure 8. Roundabout 11 water-gun profile over Site 289/586. Interpretation based on
Site 586 results.
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Figure 10. Relationships of seismic sections and marker reflectors down the Ontong Java
Plateau. Horizontal lines within each section represent 0.1 s of two-way traveltime.
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SITEOJP-1

POSITION:
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PRIORITY 1

00°19.2'N
159°21.9'E

WATER DEPTH: 2600 m SEDIMENT THICKNESS: 1240 m

PROPOSED DRILLING PROGRAM: Double APC to 250 mbsf; Third APC to 50 mbsf;
XCB to 600 mbsf.

SEISMIC RECORD: ROUNDABOUT cruise 11 "Dasher " survey at 0608Z on 21
December.

LOGGING: 2 standard Schlumberger runs.

OBJECTIVES: Fourth site to be drilled in Neogene transect to obtain a high-resolution
sediment record for dissolution and biostratigraphic studies of the Neogene and Quaternary
carbonate system.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Calcareous ooze and chalk.



Leg 130 Scientific Prospectus
page 27

SITEOJP-la

POSITION: 00°19.8'N
159°24.6'E

WATER DEPTH: 2600 m

PRIORITY 1 (alternate to OJP-1)

SEDIMENT THICKNESS: 1240 m

PROPOSED DRILLING PROGRAM: Double APC to 250 mbsf; Third APC to 50 mbsf;
XCB to 600 mbsf.

SEISMIC RECORD: ROUNDABOUT cruise 11 "Dasher" survey at 0551Z on 21
December.

LOGGING: 2 standard Schlumberger runs.

OBJECTIVES: Fourth site to be drilled in Neogene transect to obtain a high-resolution
sediment record for dissolution and biostratigraphic studies of the Neogene and Quaternary
carbonate system.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Calcareous ooze and chalk.



DASHER



December 21

0700 UTC 0630 UTC 0600 UTC 0530 UTC 0500 UTC
i i i t i



SITE OJP-2

POSITION:
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PRIORITY 1

01°13.5'N
160°31.8'E

WATER DEPTH: 3200 m SEDIMENT THICKNESS: 930 m

PROPOSED DRILLING PROGRAM: Double APC to 250 mbsf; Third APC to 50 mbsf;
XCB to 500 mbsf.

SEISMIC RECORD: ROUNDABOUT cruise 11 "Vixen " survey at 2131Z on 24
December and 1704Z on 25 December.

LOGGING: 2 standard Schlumberger runs.

OBJECTIVES: Third site to be drilled in Neogene transect to obtain a high-resolution
sediment record for dissolution and biostratigraphic studies of the Neogene and Quaternary
carbonate system.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Calcareous ooze and chalk.



VIXEN



December 24

2230 UTC 2200 UTC 2130 UTC 2100 UTC 2030 UTC
i i i t I



December 25

1800 UTC 1730 UTC 1700 UTC 1630 UTC 1600 UTC 1530 UTC
i i i i i i
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SITE OJP-3 PRIORITY 1

POSITION: 01°06.3'N
162°35.7'E

WATER DEPTH: 4200 m SEDIMENT THICKNESS: 625 m

PROPOSED DRILLING PROGRAM: Double APC to 250 mbsf; Third APC to 50 mbsf.

SEISMIC RECORD: ROUNDABOUT cruise 11 "COMET" survey, at 0803Z on 20
December.

LOGGING: None.

OBJECTIVES: Second site to be drilled in Neogene transect to obtain a high-resolution
sediment record for dissolution and biostratigraphic studies of the Neogene and Quaternary
carbonate system.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Calcareous ooze and chalk.
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SITE OJP-3a PRIORITY 1 (alternate to OJP-3)

POSITION: 01°09.7'N
162°45.9'E

WATER DEPTH: 4200 m SEDIMENT THICKNESS: 625 m

PROPOSED DRILLING PROGRAM: Double APC to 250 mbsf; Third APC to 50 mbsf;
Approved by Safety Panel to 5.95-s reflector.

SEISMIC RECORD: ROUNDABOUT cruise 11 "COMET" survey, at 0648Z on 20
December.

LOGGING: None.

OBJECTIVES: Second site to be drilled in Neogene transect to obtain a high-resolution
sediment record for dissolution and biostratigraphic studies of the Neogene and Quaternary
carbonate system.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Calcareous ooze and chalk.



COMET



December 20

0900 UTC 0830 UTC 0800 UTC 0730 UTC 0700 UTC
i i i i i 1 i i i i i I i i i i i 1 i i i i i 1 r t i i i I i i i i i

; n _ ~ _ . . . . . . . . . . . . . .



SITE OJP-4

POSITION:

Leg 130 Scientific Prospectus
page 38

PRIORITY 1

02°26.0'N
160°32.7'E

WATER DEPTH: 3400 m SEDIMENT THICKNESS: 780 m

PROPOSED DRILLING PROGRAM: Double APC to 250 mbsf; Third APC to 50 mbsf;
XCB to 500 mbsf; RCB to 790 mbsf.

SEISMIC RECORD: ROUNDABOUT cruise 11 "DANCER" survey, at 2207Z on 23
December (near 0040Z on 24 December).

LOGGING: 2 standard Schlumberger runs.

OBJECTIVES: a) First site to be drilled in Neogene transect to obtain a high-resolution
sediment record for dissolution and biostratigraphic studies of the Neogene and Quaternary
carbonate system, b) Recover Paleogene and Cretaceous sediments and basement rock to
determine pre-Neogene paleoceanography and origin of the OJP.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Calcareous ooze and chalk/
limestone, chert and basalt.
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SITE OJP-4a PRIORITY 2

POSITION: 02°26.0'N
160°33.3'E

WATER DEPTH: 3400 m SEDIMENT THICKNESS: 250 m

PROPOSED DRILLING PROGRAM: Wash to 250 mbsf; RCB to 260 mbsf.

SEISMIC RECORD: ROUNDABOUT cruise 11 "DANCER" survey, at 2213Z on 23
December (near 0040Z on 24 December).

LOGGING: None.

OBJECTIVES: Determine nature and composition of "basement" high at this location.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Basalt?
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SITE OJP-4b

POSITION: 02°26.0'N
160°32.0'E

WATER DEPTH: 3400 m

PRIORITY 1 (alternate to OJP-4)

SEDIMENT THICKNESS: 780 m

PROPOSED DRILLING PROGRAM: Double APC to 250 mbsf; Third APC to 50 mbsf;
XCB to 500 mbsf; RCB to 790 mbsf.

SEISMIC RECORD: ROUNDABOUT cruise 11 "DANCER" survey, at 2202Z on 23
December (near 0040Z on 24 December).

LOGGING: 2 standard Schlumberger runs.

OBJECTIVES: a) First site to be drilled in Neogene transect to obtain a high-resolution
sediment record for dissolution and biostratigraphic studies of the Neogene and Quaternary
carbonate system, b) Recover Paleogene and Cretaceous sediments and basement rock to
determine pre-Neogene paleoceanography and origin of the OJP.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Calcareous ooze and chalk/
limestone, chert and basalt.



DANCER



December 23

Time lapse
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SITE OJP-5

POSITION: 03
156

°34'N
°36'E
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PRIORITY 1

WATER DEPTH: 2820 m SEDIMENT THICKNESS: 1350 m (?)

PROPOSED DRILLING PROGRAM: APC to 220 mbsf; XCB to 600 mbsf; set reentry
cone and RCB to 1400 mbsf (50 m into basement).

SEISMIC RECORD: R/V WASHINGTON "Eurydice" cruise 9 at 0320Z on 11 April.

LOGGING: 2 standard Schlumberger runs plus FMS or BHTV.

OBJECTIVES: a) Last site to be drilled in Neogene transect to obtain a high-resolution
sediment record for dissolution and biostratigraphic studies of the Neogene and Quaternary
carbonate system, b) Recover Paleogene and Cretaceous sediments and basement rock to
determine pre-Neogene paleoceanography and origin of the OJP.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Calcareous ooze and chalk /
limestone, chert and basalt.
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SITE OJP-5a PRIORITY 1 (alternate to OJP-5)

POSITION: 03°34'N
156°36'E

WATER DEPTH: 2820 m SEDIMENT THICKNESS: 1350 m (?)

PROPOSED DRILLING PROGRAM: APC to 220 mbsf; XCB to 600 mbsf; set reentry
cone and RCB to 1400 mbsf (50 m into basement).

SEISMIC RECORD: R/V WASHINGTON "Eurydice" cruise 9 at 0255Z on 11 April.

LOGGING: 2 standard Schlumberger runs plus FMS or BHTV.

OBJECTIVES: a) Last site to be drilled in Neogene transect to obtain a high-resolution
sediment record for dissolution and biostratigraphic studies of the Neogene and Quaternary
carbonate system, b) Recover Paleogene and Cretaceous sediments and basement rock to
determine pre-Neogene paleoceanography and origin of the OJP.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Calcareous ooze and chalk /
limestone, chert and basalt.





0430 UTC 0400 UTC 0330 UTC 0300 UTC
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SITE OJP-6 PRIORITY 1 (alternate to OJP-3)

POSITION: 00°59'N
161°35.8'E

WATER DEPTH: 3920 SEDIMENT THICKNESS: 500 m

PROPOSED DRILLING PROGRAM: Double APC to 250 mbsf; Third APC to 50 mbsf.

SEISMIC RECORD: ROUNDABOUT cruise 11, at 1145Z, 26 December.

LOGGING: None.

OBJECTIVES: Alternate second site in Neogene transect to obtain a high-resolution
sediment record for dissolution and biostratigraphic studies of the Neogene and Quaternary
carbonate system.

NATURE OF SEDIMENT/ROCKS ANTICIPATED: Calcareous ooze and chalk.
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SCIENTIFIC PARTICIPANTS

OCEAN DRILLING PROGRAM LEG 130

Co-Chief Scientist:

Co-Chief Scientist:

Staff Scientist/Sedimentologist:

Sedimentologist:

Sedimentologist:

Sedimentologist:

Sedimentologist:

Loren Kroenke
Hawaii Institute of Geophysics
University of Hawaii
2525 Correa Road
Honolulu, HI 96822

Wolfgang Berger
Universitat Bremen
Fachbereich Geowissenschaften
Postfach 3329
D-2800 Bremen 33
Federal Republic of Germany

Thomas Janecek
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Research Park
College Station, TX 77840

Eystein Jansen
University of Bergen
Department of Geology, Sect B
Allegaten 41
N-5007 Bergen
Norway

Lawrence Krissek
Department of Geology
Ohio State University
107 Mendenhall Laboratory
125 South Oval Mall
Columbus, OH 43210-1298

Ida Lykke Lind
Instituttet for Teknisk Geologi
DTH, Bygning 204
Denmark

David C. Mosher
Department of Oceanography
Dalhousie University
Halifax, Nova Scotia
Canada B3H4J1
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Sedimentologist:

Sedimentologist:

Sedimentologist:

Physical Properties Specialist:

Physical Properties Specialist:

Physical Properties Specialist:/
Logging Scientist:

Paleontologist (foraminifers):

Paleontologist (foraminifers):

Michael Prentice
Geology Department
University of Maine
Orono,ME 04469

Heike Schmidt
Fachbereich Geowissenschaften
Universitat Bremen
Klagenfurter Strasse
D-2800 Bremen 33
Federal Republic of Germany

Guoping Wu
Scripps Institution of Oceanography
A-008
University of California, San Diego
LaJolla,CA 92093

Franck Bassinot
Département de Geologie Dynamique
Université Pierre et Marie Curie
4, Place Jussieu
75005 Paris Cedex 05
France

Janice Marsters
University of Hawaii
2525 Correa Road
Honolulu, HI 96822

Larry Mayer
Department of Oceanography
Dalhousie University
Halifax, Nova Scotia
Canada B3H4J1

Richard Corfield
Department of Earth Sciences
Oxford University
Park's Road
Oxford OX1 3PR
United Kingdom

Mark Leckie
Morrill Science Center
University of Massachusetts
Amherst, MA 01003
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Paleontologist (foraminifers):

Paleontologist (nannofossils):

Paleontologist (nannofossils):

Paleontologist (radiolarians):

Paleontologist (diatoms):

Organic Geochemist:

Inorganic Geochemist:

Igneous Petrologist:

Johanna M. Resig
Department of Geology and Geophysics
University of Hawaii
2525 Correa Road
Honolulu, HI 96922

Jan Backman
Department of Geology
University of Stockholm
S-106 91, Stockholm
Sweden

Toshiaki Takayama
Department of Geology
College of Liberal Arts
Kanazawa University
1-1 Marunouchi, Kanazawa 920
Japan

Kozo Takahashi
Woods Hole Oceanographic Institution
Woods Hole, MA 02543

Carina Lange
Scripps Institution of Oceanography
Geological Research Division
La Jolla, CA 92093
(Address 10-17-89 through 12-20-89:
University of Oslo
Dept. of Biology, Marine Botany
P.O. Box 1069
Blindern, N-0316, Oslo 3, Norway)

Rainer Stax
Institut für Geowissenschaften
und Lithospharenforschung

Universitat Giessen
Senckenbergstrasse 3
Federal Republic of Germany

Margaret L. Delaney
Institute of Marine Sciences
University of California
Santa Cruz, CA 95064

John J. Mahoney
Hawaii Institute of Geophysics
University of Hawaii
2525 Correa Road
Honolulu, HI 968224567
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Igneous Petrologist:

Paleomagnetist:

Paleomagnetist:

Geophysicist:

Logging Scientist/
Physical Properties Specialist:

LDGO Logging Scientist:

Schlumberger Engineer:

Laboratory Officer:

Michael Storey
Department of Geology
University of Leicester
Leicester LEI 7RH
United Kingdom

John A. Tarduno
Institut für Geophysik
ETH-Hönggerterg
CH-8093 Zurich, Switzerland
(After January 1, 1990:
Scripps Institution of Oceanography
University of California, San Diego
LaJolla,CA 92093)

Robert Musgrave
Geology Department
Australian National University
GPO Box 4
Canberra Act 2601
Australia

Tom Shipley
Institute for Geophysics
University of Texas
8701 Mopac Blvd.
Austin, TX 78759

Roy Wilkens
Hawaii Institute of Geophysics
University of Hawaii
2525 Correa Road
Honolulu, HI 96822

Mitch Lyle
Borehole Research Group
Lamont-Doherty Geological Observatory
Palisades, NY 10964

Jim Coyne
Schlumberger Offshore Service
369 Tri-Star Drive
Webster, TX 77598

Burney Hamlin
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77840
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Assistant Lab Officer:

Curatorial Representative:

Computer System Manager:

Yeoperson:

Photographer:

Chemistry Technician:

Chemistry Technician:

Electronics Technician:

MattMefferd
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

Peggy Myre
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

John Eastlund
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

Michiko Hitchcox
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 7780

Stacey Cervantes
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 7783

Mary Ann Cusimano
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

Mark Simpson
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

Mike Reitmeyer
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843
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Electronics Technician:

Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

Barry Weber
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

Wendy Autio
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

Kenneth du Vail
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

Nickolas Evans
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

"Gus" Gustafson
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

John Owusu
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

Don Sims
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843

Chuck Williamson
Ocean Drilling Program
1000 Discovery Drive
Texas A&M Univ. Research Park
College Station, TX 77843


