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INTRODUCTION

Northwestern Australia from the Exmouth Plateau to the Scott Plateau
forms one of the oldest oceanic margins in the world (155 Ma), with a
relatively low sediment influx and a large biogenic component (Fig. 1). It
is an ideal margin for comprehensive and integrated sedimentologic,
biostratigraphic, paleobathymetric, and subsidence studies. Two Ocean
prilling Program (ODP) legs are planned in this area: Leg 122, to drill a
transect of three or four sites across the Exmouth Plateau, and Leg 123, to
drill one site on the northern Exmouth Plateau and one site on the Argo
Abyssal Plain (Fig. 2).

The Exmouth Plateau off northwestern Australia is about 600 km long
and 300-400 km wide with water depths .ranging from 600 to 4000 m (Fig. 1).

,. The plateau consists of rifted and deeply subsided continental crust
i covered by a Phanerozoic sedimentary sequence about 10 km thick. It is
• separated from the Northwest Shelf by the Kangaroo Syncllne, and is bound
I to the north, west and south by Jurassic oceanic crust of the Argo,
; Gascoyne and Cuvier abyssal plains. The Canning and Carnarvon Basin
{ sediments extend over the plateau from the east and abut the Pilbara
Precambrian block (Exon and Willcox, 1978, 1980; Exon et al., 1982; Exon
and Williamson, 1986).

The Argo Abyssal Plain is an extremely flat, about 5.7 km deep,
abyssal plain located north of the Exmouth and Wombat plateaus and west of
the Rowley Shoals and Scott Plateau (Fig. 1). It is underlain by the
oldest (Late Jurassic M-26) oceanic crust known in the Indian Ocean, crust
that is slowly being consumed by the convergence of Australia and the Sunda
arc.

The Exmouth Plateau-Argo Abyssal Plain transect will be the first
Mesozoic, sediment-starved passive margin to be studied since 1985 when

1 JOIDES Resolution drilled the Galicia margin (Leg 103; Boillot, Winterer,
: et al., 1986). Australian margins are characterized by large marginal
plateaus with broad continent/ocean transitions and a different

' paleogeographic, tectonic and climatic setting.

i . •
i Drilling the Exmouth Plateau-Argo Abyssal Plain transect on Legs 122
. and 123 will allow (1) comparison of tectonic and seismic sequences with
' Atlantic passive margins, (2) improvement of the accuracy of the Mesozoic
geological time scale, and (3) characterization of old ocean crust prior to
subduction under the Sunda arc

Exmouth Plateau can serve as an ideal model for an old (120-150 Ma),
j sediment-starved (less than 1-2 km of post-breakup sediments) passive
I continental margin with a broad ocean/continent transition. The margin,
! because of its relatively thin sediment cover, is well suited to study the
1 early-rift, breakup, juvenile and mature ocean paleoenvironmental and
geodynamic evolution* The unusually wide marginal plateau between the shelf
and the oldest Indian Ocean crust allows study of the structural
development of the ocean/continent transition and testing of various
tectonic models by geophysical methods and core analysis* The continental
margin has drifted about 10° northward since Jurassic time (Johnson et al.,
i960) and is associated with a continent which has shed very little
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terrigenous material. This and the paleo-waterdepths (10-4000 m) make it a
prime target for detailed studies of biostratigraphy, sediment facies,
paleoenvironment and stratigraphic evolution owing to subsidence and sea
. level fluctuations during the entire period from the Late Triassic through
the Quaternary.

This prospectus was compiled using the drilling proposals by von Rad,
Exon, Symonds and Willcox (1984, ODP proposal 121/B); Arthur (SOHP deep
stratigraphic test proposal, 1985, ODP proposal 211/B); von Rad, Exon,
Williamson and Boyd (1986, ODP proposal 121/B revised); Gradstein (1986,
ODP proposal 240/B); and Mutter and Larson (1987 ODP proposal 288/B); and
Langmulr and Natland (ODP proposal 267/F, 1986). We also relied heavily on
the pre-site survey information in the cruise reports of R/V Sonne cruise
SO-8 (von Stackelberg et al., 1980) and Rig Seismic cruises 55 and 56
(Falvey and Williamson, 1?86; Exon and Williamson, 1986).

BACKGROUND

Tectonic and stratigraphic background

The geological development of the Exmouth Plateau has been discussed
by Falvey and Veevers (1974), Veevers and Johnstone (1974), Veevers and
Cotterill (1979), Powell (1976), Willcox and Exon (1976), Larson (1977),
Exon and Willcox (1978, 1980), Wright and Wheatley (1979), Larson et al.
(1979), von Stackelberg et al. (1980), Falvey and Mutter (1981), Willcox
(1982), von Rad and Exon (1983), Erskine (in press), and Mutter et al. (in
press). The three Exmouth margins abutting oceanic crust (a sheared or
transform margin to the south; a rifted and thinned 125-Ma-old margin to
the west; and a 150-160-Ma-old, mixed rifted and sheared margin to the
north) were compared and contrasted by Exon et al. (1982). The structure
and evolution of the Argo Abyssal Plain have been discussed by Hinz et al.
(1978), Heirtzler et al. (1978), Cook et al. (1978), Veevers et al.
(1985a), Veevers et al. (1985b), and Audley-Charles (in press).

The present structural configuration of the Exmouth Plateau region was
initiated in Triassic to Middle Jurassic time by rifting between northwest
Australia, India and possibly South Tibet* The western margin has a normal
rifted structure. The southern margin has a transform dominated structure.
The complex northern rifted and sheared margin contains at least one
crustal block of post-breakup igneous origin. .

The northern margin of the plateau formed in Callovian to Oxfordian
time (160-150 Ma), when seafloor spreading commenced in the Argo Abyssal
Plain (at or slightly before anomaly M-25 time). The northeast-trending
seafloor spreading anomaly pattern was initially described by Falvey .
(1972), basin age was established by DSDP drilling (Veevers, Heirtzler, et
al., 1974), and magnetic lineations were mapped by Larson (1975), Heirtzler
et al. (1978), and Veevers et al. (1985a, 1985b). Triassic-Jurassic
intermediate and acid volcanics (213-192 Ma) on the northern margin, which
probably overlie a thick Triassic paralic sequence (von Stackelberg et al.,
.1980; von Rad and Exon, 1983), are most likely related to initiation of
rifting. '.. • . ' ' :" / ' . - • ' '""." " .*"" ' ' . . .'

Steady subsidence along the incipient northern margin, north of an
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east-west hinge line, allowed several thousand meters of Lower, and Middle
Jurassic carbonates and coal measures to accumulate before breakup (Exon et
al., 1982). Breakup, occurred along a series of rifted and sheared margin
segments, the tectonic setting being further complicated by northeast-
trending Callovian horsts and grabens. The horsts were reduced in Late
Jurassic and Early Cretaceous time, and the whole northern margin was
covered by a few hundred meters of Upper Cretaceous and Cenozoic pelagic
carbonates, as it subsided to its present depth of 2000-5000 m (Figs; 3 and
4).

Throughout the Jurassic, pre-breakup rift tectonics affected the
entire northeast-trending western margin of the Exmouth Plateau (Falvey and
Mutter, 1981). Breakup occurred in the Neocomian, approximately 110 Ma, as
"Greater India" moved to the northwest and seafloor spreading anomalies
started to form in the Gascoyne Abyssal Plain (Exon et al., 1982). Normal
faults parallel this margin. A thick Triassic paralic sequence is
unconformably overlain by a thin, Upper Jurassic marine sequence indicating
that the area was elevated in the Early and Middle Jurassic. Thin Upper
Cretaceous and Cenozoic pelagic carbonates cover the western margin, which
now lies more than 2000 m below sea level, (mbsl) (Figs. 3 and 4).

The northwest-trending southern margin of Exmouth Plateau formed along
an incipient transform in the Neocomian, about the same time as the western
margin (Exon et al., 1982). It is cut by northeast-trending normal faults,
which formed in the Late Triassic and mid-Jurassic (Callovian), and is
paralleled by Early Cretaceous (Neocomian) and later normal faults. A thick
Triassic paralic sequence on this margin is unconformably overlain by a
thick Neocomian delta (Barrow Delta). This suggests that the area was high
in the Early and Middle Jurassic, but received sediments before and
afterward. There was thermal uplift of more than 1000 m during the
Neocomian* Later normal faulting lowered the outermost margin, and turned
the uplift into a northwest-trending marginal anticline. The anticline sank
beneath the sea in the Late Cretaceous, and thereafter this margin was
covered by a thin sequence of pelagic carbonates, which now lie at 1500
mbsl (Fig. 3).

Available data

Von Stackelberg et al (1980) reported the results of 30 dredge hauls
from the outer slopes of the Exmouth Plateau, mostly from the northern
margin (R/V Sonne cruise SO-8). More than half contain Jurassic and
Triassic pre-breakup shallow-water sediments. Four dredges also contain
.add volcanic rocks dated at about the time of rift onset (Triassic/Liassic
boundary)* This suggests limited continental crustal anatexis at the site
of the later continent/ocean boundary*

In 1986 the Australian Bureau of Mineral Resources (BMR) conducted
research surveys in the Exmouth Plateau area (Falvey and Williamson, 1986;
Exon and Williamson, 1986) to prepare for ODP Legs 122/123 drilling. These
included:
a a two-ship multichannel seismic cruise on the central and southern

plateau margin using R/V Rig Seismic and R/V Conrad with expanded-spread
and wide-angle CDP seismic profiling techniques* These methods provided
reflection and refraction data valuable in interpreting deep crustal
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structural data;
b. regional multichannel seismic reflection data collected on the northern

and western plateau margins, as well as detailed site surveys for
proposed sites EP2A, EP9P, EP10A, EP11B, and AAP1B;

c a heatflow survey of the central plateau; and
d dredging and coring on the northern plateau margin. Representative

samples of all Mesozoic and younger sequences shown in Figure 4 were
recovered and can be tied into the seismic stratigraphy of Exon et al.
(1982) and correlated with the facies of the Sonne SO-8 dredge results.
The dredges included uppermost Triassic volcanics and shelf carbonates,
Lower and Middle Jurassic shelf carbonates and coal measure lithologies,
Lower and middle Cretaceous shallow-marine sandstones and marine
radiolarian mudstones, Upper Cretaceous and Cenozoic chalks, marls and
pelagic oozes (von Rad et al , in press).

Exploration wells have been drilled on the Exmouth Plateau by
Phillips, ESSO and BHP (Fig. 2; Barber, 1982). They resulted in several
non-commercial gas finds. The lack of oil finds has resulted in the
cessation of industry drilling exploration on the plateau. Well logs and
sidewall cores collected from these industrial wells were used in site
selection and are available to aid in the correlation between seismic lines
and ODP drill sites. Of special importance for proposed site EP7V is the
information from Vinck ̂l, and for proposed site EP12P information from
Eendracht-1 (Table 1).

Three DSDP sites were drilled during Leg 27 in the vicinity of Exmouth
Plateau (Vėevers, Heirtzler, et al., 1974; Veevers and Heirtzler, 1974;
Veeverβ and Johnstone, 1974; Table 1):
a. Site 261 in the Argo Abyssal Plain (580 m total penetration [TP]),

bottoming in Oxfordian nannofossil claystone overlying oceanic crust;
b Site 260 in the Gascoyne Abyssal Plain (323 m TP), bottoming in Albian

radiolarian claystone and nannofossil ooze overlying oceanic crust; and
c. Site 263 in the Cuvier Abyssal Plain (746 m TP), bottoming in Albian-

Hauterivian shallow-water quartz-rich silty claystone.
All these sites were spot-cored, recovering only 18-22% of the total
section.

Exmouth Plateau has been extensively studied by both geological
(commercial wells, dredges, some cores) and geophysical methods. Today the
plateau has one of the densest seismic gride on any passive continental
margin. Seismic control consists of 12,000 km of data from the 1972 BMR
continental margin survey, 9300 km of additional industry seismic data
collected in 1976 and 1977 (Wright and Wheatley, 1979) and 30,000 km of
subsequent petroleum industry seismic data.

A great number of qualitative and semi-quantitative evolutionary
models for passive continental margins have been proposed (Falvey, 1974;
Mauffret and Montadert, 1987; Lemoine and Trumpy, 1987)* The mechanism of
continental margin formation has been described in terms of models which
relate cycles of uplift and -subsidence to the thermal evolution of
continental and oceanic lithosphere (Falvey, 1974). Recently, Mutter et al
(in press) discussed results of a two-ship seismic reflection and ,
refraction experiment on Exmouth Plateau by Lamont-Doherty Geological
Observatory and BMR. they identify large rotated blocks, bounded by deeply
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penetrating normal faults under the outer plateau, and a set of prominent,
subhorizontal, mid-crustal detachment faults under the central plateau.
They infer that the deformation at the outer plateau (near proposed site
EP12P) by lithospheric thinning and "pure shear" '(high-angle normal faults,
McKenzie-type stretching) postdates the '"thin skinned" deformation with
"simple-shear" detachment systems (Wernicke-type deformation) under the
central plateau (area of proposed site EP7V).

Paleogeographic evolution

The stratigraphy of Exmouth Plateau and Argo Abyssal Plain, as it is
currently known, is outlined in Figure 4; the paleogeographic and plate
tectonic evolution are sketched in Figures 5 and 6, respectively.
Stratigraphic studies have been carried out by Apthorpė (1979), Crostella
and Barter (1980), von Stackelberg et al. (1980), Colwell and von
Stackelberg (1981), Sarnthein et al. (1982), and von Rad and Exon (1983).
Paleontologic and biostratigraphic studies include those by Quilty (1980a,
1980b, 1981), Zobel (1984), and von Rad et al. (in press).

The sediments beneath Exmouth Plateau have been deposited in an
extension of the Carnarvon Basin, which formed a north-facing Tethyan
embayment in Gondwana and received detrital sediments from the south until
Early Cretaceous time (Figs. 5 and 6). In the central plateau region, at
least 3000 m of mainly paralic and shallow-marine detrital sediments were
deposited from Permian to Middle Jurassic times. After the Late Triassic
rifting, about 1000 m of shallow-marine and deltaic detrital sediments,
derived from the south and east, covered the Late Jurassic and Early
Cretaceous block-faulted surface. About 200 m of hemipelagic shallow-marine
sediment was deposited in the middle Cretaceous, followed by 500-1000 m of
Late Cretaceous to Cenozoic eupelagic carbonate sediment. The Exmouth
Plateau Arch and Kangaroo Syncline probably warped to their present form
during the Miocene (Exon and Willcox, 1978, 1980), by which time the
central plateau had subsided to bathyal depths (Barber, 1982).

The northern Exmouth Plateau experienced a similar post-Cretaceous to
Cenozoic evolution to that of the central plateau (Fig. 4). However, 1-3 km
thick Lower Jurassic shelf carbonate and middle Jurassic coal measure
sequences were deposited north of the "North Exmouth hingeline" during a
time when the central Exmouth Plateau area was being eroded. The breakup
at about 150 Ma (Callovian-Oxfordian) on the northern margin was about 40
a y earlier than at the central plateau.

A break-up triple junction, postulated between greater India, south
Tibet-Burma and northwestern Australia, including Timor, led to a young
oceanic graben that had subsided to abyssal (ca 2.5 km) depth in
(?)Callovian and Oxfordian time, when oceanic spreading started (Fig. 6).
Until the'middle Cretaceous, over 500 m of calcareous claystone
accumulated, presumably derived from the southeast during continued oceanic
subsidence. Since then, over 400 m of zeolitic clay, siliceous clay and
calcareous ooze turbidites have been deposited on the sediment-starved
abyssal plain. Convergence of "Sundaland" and Australia led to collision in
the late Neogene and to consumption of the Argo ocean.floor under the Sunda
arc.
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DRILLING OBJECTIVES OF LEGS 122 AND 123

The plan to drill a complete Exmouth-Argo transect during Legs 122 and

123 is a major, integrated scientific venture, where extensive interaction

between both scientific parties is critical to the success of the cruises.

During Legs 122 and 123, we intend to drill a depth transect of five to

seven holes (EP2A, EP7V, EP9E or EP9F, EP10A or EP11A, EP12P, AAP1B, and

AAP2) from the central Exmouth Plateau (water depth 1354 m) to the Argo

Abyssal Plain (water depth 5740 m) (Fig. 2). The following is a list of the

major objectives to be addressed at these sites:

1. To understand the Late Triassic-Jurassic pre- and syn-rift history and
the rift-drift transition in a starved passive continental margin
setting (EP7V, EP10A, EP9E, EP12P, EP2A).

2. To determine the geochemical and physical characteristics of the oldest
Jurassic Indian Ocean crust (AAP1B) and the bulk geochemical composition
as a reference section for understanding global geochemical fluxes at
subduction zones (Fig. 7). -

3 To study the Late Jurassic-Early Cretaceous to Cenozoic post-breakup
development of sedimentation and paleoenvironment from a juvenile to a
mature ocean (EP7V, EP12P, EP2A, EP9E, AAP1B),

4. To study the temporal and spatial distribution of Jurassic-Cretaceous
and Tertiary sequence stratigraphies in order to evaluate the effects of
basin subsidence, sediment input, and sea level changes in an almost
complete, undisturbed, classic passive margin section (EP7V, EP10A,
EP12P, EP9E).

5. To refine the Mesozoic geological time scale (magneto-bio-chemo-
βtratigraphy) (EP7V, EP12P, EP10A, AAP1B, AAP2).

6. To investigate Middle Jurassic and middle Cretaceous anoxic
sedimentation in terrigenous, shallow-water marine and deep-marine
environments (EP7V, EP12P, EP2A, EP9E, EP10A, AAP1B, AAP2).

7. To document Cretaceous/Tertiary boundary stratigraphy (EP7V, EP12P,
EP9E). •

8. To completely log AAP1B, including standard Schlumberger logs and
hydrofracture, VSP, BHTV, and magnetic susceptibility experiments.

Late Triassic/Jurassic pre- and syn-rift history and the rift-drift
transition

Starved passive margins are ideally suited for investigating the early

stages of passive margin evolution before, during and shortly after the

initial breakup of Gondwanaland An excellent area to study the early-rift,

late-rift and rift-drift transition phases by moderately deep drill holes

is the uplifted horsts at the northern Exmouth Plateau margin, e.g., the

Wombat Plateau (proposed site EP10A). We expect that the paleogeography,

paleoclimate and paleoceanography of the Late Triassic to Late Jurassic

rift-s tage can be reconstructed in great detail from coring and logging at

this site. These data will complement existing seismic and dredge data that

have have shown the following: . . ,

a. During Late Triassic time terrigenous (fluviodeltaiç) sedimentation
alternated with shallow-marine (Carnian to Rhaetian) incursions from the
Paleotethys or Panthalassa Ocean located to the north (Yeates et al.,
1986).

b Early rifting started around Late Triassic/Early Liassic time with major
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. block-tectonic móvementβ owing to lithospheric thinning* •
•ié»;•At *he same time (213rl92. βà), 300 m of early-rift volcanics (alkali

rhyolite and trachyte) were extruded along the northern Wombat Plateau
margin, * .

de A transgressive Liassic shallow-water carbonate sequence (lagoonal to
mid-shelf and subtidal bank facies) followed*

e. The Middle Jurassic is characterized by a regressive "coal measure
. sequence" with paralic, carbonaceous, silty claystone, thin coal
stringers, siltstone, sandstone, and a "ferruginous association" (clayey
and sandy ironstones, ferruginous concretions and ironstone

;•'/. breccia), documenting an emergence of the coal measures and weathering
during desert conditions.

Oldest Indian Ocean crust at proposed sites AAP1B (Callovian-Oxfordian?)
and EP2A (Neocomian?)

• . t• r v . • •." • .

s :.;. AAP1B is located on the oldest oceanic basement in the Indian Ocean
<>M-f25 anomaly time). Volcanic rock drilled at this site, in addition to
that drilled on DSDP Leg 27, will be used to evaluate the geochemistry of
the Indian Ocean basement relative to that formed at presently active
ridges in the Indian Ocean. Normal oceanic crust in the Indian Ocean is
(distinct in geochemical composition from that of the Pacific and Atlantic
oceans (Ito et al., 1987). Drilling at this site will allow us to determine
whether these differences are preserved in the oldest Indian Ocean crust.

•;.-" The transition from rifted passive margin volcanism to ocean-ridge
volcanism is poorly understood. Ancient analogues indicate changes from
picritic volcanics to low-Mg tholeiites in comparable tectonic environments
(e.g.* Francis et al., 1984). The presence of hotter mantle associated
with the initiation of oceanic volcanism should be reflected in thicker and
geochemically characteristic oceanic crust. Site EP2A at the foot of the
Exmouth Plateau and Site AAP1B offer a unique possibility for evaluating
volcanism at this important tectonic transition.

Late Jurasslc/Early Cretaceous to Cenozoic post-breakup development of
sedimentation and paleoenvironment from a_ juvenile to mature ocean stage

Exmouth Plateau is characterized by a <l-2 km thick, sediment starved
sequence of post-breakup sediments which will be penetrated at most of our
drill sites. The hemipelagic sequence of the "juvenile ocean stage"
(radiolarian mudstones, glauconitic shales, siltstone and marls) of Late
Jurassic to Albian/Cenomanian age, are overlain by post-Cenomanian "mature
ocean stage" pelagic carbonates (marls and chalks). The paleoenvironment
and paleobathymetry of this sequence can be reconstructed from detailed
litho- and biostratigraphic studies of these strata and will,1 we hope,
allow us to infer the paleobathymetrie evolution, the burial history and
the tectonic and loading subsidence.

The accuracy of the determination of subsidence history depends on the
quality of biostratigraphic control, its correlation with an absolute time
scale and on the accuracy of paleodepth indicators* On the central Exmouth
Plateau (EP7V,, EP12P) we expect favorable conditions for biostratigraphic
dating and paleodepth control, and few hiatuses, at least for the
post̂ -Aptian to Cenozoic history. We plan to compare the differential
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subsidence and paleobathymetric development in a complete depth transect
across this continental margin, from Sites EP7V (upper plateau), to EP12P
and EP10A (outer plateau) to EP2A (foot of western plateau) and to AAP1B
(abyssal plain)* ?

Mesozoic-cenozoic sequence stratigraphy and its relation to basin
tectonics, sediment input and global sea level changes

On the central Exmouth Plateau (Sites EP7V and EP12P) we expect few
hiatuses and the opportunity to study the Cretaceous and Cenozoic eustatic
sea-level curve (Vail et al., 1977; Haq et al., 1987) in an almost
complete, undisturbed continental margin section. We should be able to
correlate sequence boundaries in great detail between Sites EP7V, EP12P,
and the nearby commercial wells (Vinck-1 and Eendracht-1, respectively) to
tie them to the well-established seismic stratigraphy, documented by the
dense commercial MCS grid existing in this area and to separate "global"
from regional events. This correlation should make it possible to separate
strees-induced tectonic (subsidence or uplift) and deposition-related
(e.g., delta progradation) influences from a eustatic sea-level signal
(Ersklne, in press) at different positions across the passive margin. This
exercise is aided by the completeness of an open-marine Cretaceous-Tertiary
sequence with good stratigraphic control, moderate sedimentation rates
(especially in the Lower Cretaceous), a simple subsidence and regional
tectonic history, and relatively uniform pelagic deposition. It is
important to study the Mesozoic-cenozoic stratigraphy in an area outside
the circum-Atlantic realm, a setting which so far has dominated our
thinking on mechanisms underlying Vail

f
s third-order cycles.

Mesozoic geologic time scale (magneto-biostratlgraphy) and cyclic
sedimentation pattern

At present, magnetic reversals linked with Tethyan ammonite zones
sampled in condensed land sections (Ogg and Steiner, 1985) form the basis
underlying bio-magnetochronology of the Late Jurassic/Early Cretaceous time
scale (Kent and Gradstein, 1985). There is a lack of standardization within
the biostratigraphy and a lack of correlation between biostratigraphic and
magnetic reversals in time, as observed in open-marine sedimentary
sections* .

We expect the Argo and Exmouth sites to furnish Important new
stratigraphic data that relate the magnetic reversal sequence to standard
radiolarian, nannofossil, foraminifer and dinoflagellate zonations for
mid-latitudes. For example, better ties are needed for M-24/M-25 in the
Oxfordian-Kimmeridgian (Gradstein, 1983), M-16, and M-IO This will assist
in the recalibration of the marine M-βeries to chronostratigraphy.

An important aspect of sequence stratigraphy.is the question of
rhythmic sedimentation. Rhythmic couplets often characterize the early
phase of post-rift sedimentation in Mesozoic Atlantic basins. The
laminations result from a variety of sedimentary phenomena, and may be due
to combined changes in surface productivity, influx of organic matter and
intensity of bottom circulation, all affecting episodic oxygen depletion at
the sediment/water interface* Some studies (e.g., Ogg et al., 1987) suggest
a global significance of the rhythmicity, possibly driven by climate with a
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periodicity reminiscent of Milankovitch-type cycles and hence a potential
correlation with global eustatic cycles* Preliminary data from DSDP Site
261 indicate carbonate banding of the Cretaceous brown claystones, which
may reflect rhythmic sedimentation. Sediments recovered during Legs 122 and

: 123 will allow us to see if such a pattern can be correlated from the Argo
Abyssal Plain (AAP1B) to the Wombat Plateau (EP9E, EP10A) and the Exmouth
Plateau proper (EP7V, EP12P), thus reflecting a supra-regional (global)
mechanism.

Testing the eustatic model .

: The new sea-level curve (Haq et al., 1987), as was pointed out during
the COSOD Meeting (COSOD II Report, 1987, p. 39), is largely based on
stratigraphic evidence from Europe and North America. To test the curve
(i«e«, to separate the tectonic from eustatic signal) requires
documentation from passive margins away from these areas. Especially
needed are data from margins that have different tectonic/subsidence
histories to eliminate any coincidence of events from tectonics. COSOD
recomended drilling transects off Australasian continental margins.

Exmouth Plateau drilling provides a near-ideal opportunity to carry
but such a test off a margin with known tectonic/subsidence history, an
excellent stratigraphic record and an extensive grid of seismic and
well-log data which will ensure the separation of local and regional/global
signals* Proposed sites EP7V, to be drilled near industry well Vinck-1,
and EP12P, near well Eendracht-1, as well as the more "oceanward" sites of
EP10A and EP9E or EP9F, represent a transect of sites ranging from the edge
of the Lower Cretaceous "Barrow" Delta to more basinward locations whose
Mesozoic-cenozoic record can be compared with the "oceanic" record of
proposed sites AAP1B and AAP2. .

The existing high-density grid of industry data in the area will also
ensure a multldlsciplinary approach to test the eustatic model, by access
to seismic, well-log and biostratigraphic data that can be combined with
the magnetic-, isotopic-, and detailed biochronostratigraphic data from the
proposed sites, leading to accurate subsidence modeling and sequence
mapping on a regional extent.

Determining the bulk geochemical composition of the oldest Indian Ocean
crust as £ reference section for understanding geochemical fluxes at
subduction zones

The extent to which sediment and altered oceanic crust are recycled
during the subduction process is a fundamental problem to the understanding
of arc magma petrogenesis* There may be substantial amounts of sediment
and oceanic crust involved in their genesis, of varying compositions (Fig.
7) (e.g., Hole et al., 1984; Tera et al., 1986).

There are few data on the composition of old altered oceanic basement,
its interaction' with the overlying sediments and the bulk geochemical
composition of the sediments near subduction zones. One of the objectives
of proposed site AAP1B will be to obtain a complete geochemical reference
section of the sedimentary sequence and about 300 m of basement, in order
to determine the bulk composition of oceanic crust being subducted in the
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Java trench, and as a global reference site for "crust/mantle interaction
at compressive plate margins/* as described by Working Group 2 of COSOD II
(1987).

Logging program

Leg 122. Our understanding of the early sedimentation, subsidence
history, testing of the global sea-level curve, and the cyclicity of
sedimentation at proposed Exmouth Plateau sites will be greatly improved by
collecting Schlumberger log data* Measurement of continuous downhole
porosity and mineralogy for backstripping studies and for estimation of
paleodepth will require running the lithoporosity and geochemical
combination tools* Investigating sedimentation history, in particular the
development of the breakup unconformity in the young Tethys Ocean, will
require an accurate seismic-stratigraphic correlation, necessitating use of
the seismic stratigraphic log combination. High vertical resolution
microreβitivity tools in this combination will also yield finer resolution
of Milankovitch cycles in the sedimentary sequence*

Leg 123* The major focus of logging as well as drilling on Leg 123,
will be at proposed site AAP1B on the Argo Abyssal Plain* Most of the
objectives at this site can be addressed by logging with five tool
Combinations, plus a vertical seismic profile* For subsidence studies and
the sedimentation history of the deep basin, the lithoporosity and
geochemical combinations will allow porosity and mineralogy information to
be extracted* The petrology of the crust will also be addressed with these
tools. A televiewer/magnetometer log would measure the fracture network
and magnetic reversal history of old oceanic crust* Hydrofracture
experiments will allow us to determine stress directions in this .complex
area* The influence of structure in the crust (and indurated sediments) on
local hydrothermal cells could be studied with respect to the temperature
gradient in the well, measured during one of the Schlumberger standard
logging runs* Finally, as a primary objective of the site is stratigraphy,
data collected from the seismic stratigraphy combination tool will be .
applied directly to the correlation of sedimentary sequences and seismic
profiles*

At proposed site EP9E on the Wombat Plateau, also scheduled for
drilling on Leg 123, the three standard Schlumberger tool combinations will
be run* • "

:
:

Site objectives

EP2A is located at the foot of the western escarpment of the Exmouth
Plateau and is underlain by either oldest Gascoyne Abyssal Plain oceanic
crust or by ''transitional" crust, i e , continental crust alternating with
volcanic flows and sills extruded or intruded during breakup, when magmatic
underplating and upwelling of the asthenosphere occurred owing to the
extreme thinning of the continental cruet to 20 km (Mutter et al., in
press). At EP2A we should be able to learn more about "transitional" type
basement and to test stretching and subsidence models for rifting and the
subsequent evolution leading to marginal plateau formation* We can also
study the nature of the pre-breakup facies (sediments and/or volcanics),
the palėobathymetric evolution and the transition of the rift stage into a
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juvenile ocean stage in a setting close to the ocean/continent boundary.

At proposed site EP2A (and at proposed sites EP10A and AAP1B; see :
below), coring and logging will allow us to address the following
questions:
a. How and when did rifting start and what was the paleoenvironment before

and after this important geodynamic event (climate, paleogeography,
water depth)?

b. What are the age, nature and geodynamic implications of the important
early-rift volcanic episodes?

•ç What were the subsidence rates after this rifting event and when did
Tethys-̂ type shallow-water sediments and faunas first appear?

d. What were the paleoenvironmental and depositional conditions, during
Middle Jurassic time and were restricted organic-rich black shales
deposited in the rift grabens at the same time that coal swamps covered
the coastal plains?

e. How distinctly can the transition from a Middle Jurassic rift facies to
an Upper Jurassic early post-breakup facies be dated, and what was the
paleoenvironment (paleo-waterdepth, climate, etc ) before, at and after
this event?

f How can the breakup unconformity be explained (uplift and erosion or
eustatic sea-level fluctuations) and how can this unconformity and the
overlying facies be correlated with the formation of oldest oceanic
crust and sediments in the nearby Argo Abyssal Plain site (AAP1B) after
continental breakup, onset of seafloor spreading and accretion of oldest
Indian Ocean crust?

g How fast was the subsidence during the first 30-40 m y of the "juvenile
ocean stage" (Oxfordian to Neocomian)?

h. Can the tectonic development of Exmouth Plateau between the breakup in
the north (Callovian) and the breakup at the central plateau (Aptian) be
correlated?

1. Can the Jurassic to Lower Cretaceous stratigraphic evolution be
explained by tectonics and/or eustatic sea-level fluctuation and can
both factors be Separated?

j Can we correlate a Tethys-type shallow-water marine Jurassic carbonate
facies from proposed sites EP7V and EP10A down to the equivalent
deep-water oceanic carbonates at proposed site AAP1B?

EP7V is the primary site on top of Exmouth Plateau (Figs. 2 and 3).
It will provide an almost complete, condensed (Lower Cretaceous to Neogene)
section and a test of the Cretaceous global sea level curve in the classic
type section of the Barrow Delta (Erskine, In press). The overlying middle
to upper Cretaceous strata are important for understanding the differential
subsidence history between the plateau and the outer margin (depth
transect). Tectonically, the deeper structure of this site is characterized
by "thin-skinned" extension during very slow subsidence (Mutter et al., in
press). At proposed sites EP7V and EP12P on the central Exmouth Plateau, we
Have the opportunity to study the thick, northward prograding Barrow Delta
(latest Jurassic to Valanginian)—a typical "Wealden-type" facies—and the
overlying, condensed, marginal- marine Hauterivian to early Aptian
sequence. "Breakup" (l e , onset of seafloor spreading in the nearby
Gascoyne and Curvier abyssal plains) in the area is probably not indicated
by an unconformity, but by a distinct facies change toward more pelagic
sedimentation, the "juvenile ocean stage."

-
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EP9K is located on the top of the Wombat Plateau, a sub-plateau of the
northern Exmouth Plateau that already experienced breakup in Callovian time
and block faulting in Late Cretaceous time (Fig 3). It serves as a
companion site to EP1OA which will sample the older section of the plateau*
At EP9E we expect to core Lower Cretaceous through Cenozoic sediments which
show excellent onlap sequence and megasequence boundaries* Together with
EP10A, this site will detail the dynamic stratigraphic evolution of this
margin as a function of classic passive margin extensional factors and
assist in explaining sequence stratigraphy and time scale studies.

EP10A is located on the top of the Wombat Plateau (Figs. 2 and 3). It
provides the best opportunity to sample Upper Triassic to Jurassic (to
lowermost Cretaceous) pre- and syn-rift sediments, as well as to study the
early post-breakup history. The upper part of this section (Lower
Cretaceous to Neogene) will be recovered at companion site EP9E). Dredge
data from the nearby escarpment indicate that much of the sequence is
shallow marine and will provide an excellent record of rift-stage
sedimentation, Tethyan faunas, and eustatic sea level fluctuations of the
Late Triassic to Jurassic (von Stackelberg et al., 1980; von Rad et al., in
press). Proposed sites EP10A and EP9E are also important for the
determination of the tectonic evolution, subsidence history, and
paleoenvironmental development during the early stages of margin
deformation and for the correlation of these properties with Leg 123
proposed site AAP1B in the Argo Abyssal Plain.

EP11B is located on a spur between the deeply incised Swan and Cygnet
submarine canyons, about 200 km east of Site EP10A (Fig. 2). It is an
alternate to Site EP10A with a similar.stratigraphic section and identical
objectives. . .

EP12P is located on the outer part of the central plateau north of
Site EP7V and close to industry well Eendracht-1 (Figs. 2 and 3). The main
objectives are (1) correlation of Cretaceous-Tertiary global
chronostratigraphy and sea-level curve with Site EP7V, (2) evolution from a
Lower Cretaceous Syn-rift to an Upper Cretaceous to Tertiary post-breakup
facies, and (3) timing, duration and amount of subsidence and deformation
of the outer plateau margin in a region where the whole cruet was deformed
by brittle failure (Mutter et al., in press).

AAP1B is in the oldest (southeastern) part of the Argo Abyssal Plain
at a water depth of 5740 m (Figs. 2 and 3). The site will core 400 m of
Cenozoic and Upper Cretaceous abyssal sediment before penetrating 500 m of
Lower Cretaceous to Upper Jurassic calcareous claystone, marlstone., and
limestone, and about 300 m of old ocean crust. The objectives for this site
are (1) Mesozoic magneto-biostratigraphy and the standard geologic time
scale, (2) Mesozoic deep-water paleoecology and paleocirculation, (3)
rhythmic sedimentation in. pelagic environments, and (4) subsidence history*
of the ocean basin relative to the adjacent passive margin. It will serve
also as a global geochemical reference hole in oceanic crust for
investigating magmatic processes at plate margins.

AAP2, also in the southwestern part of the Argo Abyssal Plain, is
located slightly northwest of proposed site AAPIB Its objectives are .
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similar to those of Site AAP1B and it will provide an overlapping section
for high-resolution stratigraphy and dating of M~24/M-25.

OPERATIONS PLAN

Leg 122

Leg 122 will drill proposed site EP10A1 first (Table 3). There are
two scenarios for drilling this site: <l) drill the primary EP10&1 site to
1300 m (Triassic) using a free-fall cone; (2) if the Triassic objectives
are not reached at that hole, JOIDES Resolution, after logging, will move
downslope along seismic line 56/013 and continue drilling. The new site
will be located to intersect slightly above the oldest interval recovered
at the previous hole. Additional sites will be drilled in this manner
until the complete section is recovered. If no gas is recovered at the
EP10A sites, a seismic survey of EP9E will then be made and faxed to ODP
Headquarters for evaluation of potential safety hazards by the JOIDES
Safety Panel (??SP). .

EP2A will be drilled next, A total penetration of 800 m (including 50
m of basement) is planned using the APC and th*e rotary core barrel (RCB),
followed by standard Schlumberger logging. After drilling EP2A, the
decision of which site to drill next (EP12P or £P7V) will be made at sea.

EP12P, in response to PPSP concerns, is located approximately 3 km
downdip from Eendracht-1, a dry industry well, at shotpoint 2500 on seismic
line 79B-1425. Logs, operations information, cuttings and sidewall cores
from this well will be available on the ship. After JOIDES Resolution
makes a crossing seismic line over the site, we will APC the tipper 200 m.
After a round-trip of.the pipe, the upper part of the hole, already cored,
will be washed. The remainder of the hole will be RCB-cored to 940 mbsf
(about 50 m above the Dingo Claystone). Standard Schlumberger logging
(three runs) will follow. .

The preliminary location of Site EP7V is at shotpoint 3508 on seismic
line X78-272. EP7V, also in response to Safety Panel concerns, is located
1 km east of Vinck-1, another dry industry well* EP7V is currently located
on a structural high. However, well logs from Vinck-1 show that the high-
porosity target horizons contained water rather than gas. For safety
purposes, the Leg 122 Co-Chief Scientists and Operations Superintendent are
to identify a local low using the seismic system aboard JOIDES Resolution,
thus assuring that the site drilled is located low relative to the Windalia
Radiolarite. This will be done by having the ship pass over the Vinck well.
As an additional safety measure, to assure that EP7V is structurally
equivalent to the Vinçk-1 well and therefore that the Windalia Radiolarite
is a wet reservoir, we will ÅPC/XCB (extended core barrel) the hole to
between 550 and 600 mbsf. At this depth, the seismic-stratigraphy tool
(gamma ray and velocity) will be run If the shipboard Petroleum Geologist
thinks that the stratigraphic datums vary 10 m or lees between the two
holes, drilling will proceed to 1125 mbsf about 160 m above the Dingo
Claystone* If a larger variation should occur, the remainder of the
Schlumberger logging suite will be run.and the hole terminated.
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Leg 123

Leg 123 will first drill proposed site EP9E (if it was surveyed during
Leg 122; EP9F will be drilled if EP9E was not surveyed), using the APC in
the upper 200 m, and the RCB to a total depth of 1000 m. Standard
Schlumberger logs will be run*

The remainder of the leg will be spent at proposed site ÅAPIB The
upper section will be cored with the APC. A reentry cone will then be set
aiid the RCB will be used to reach 1200 m, which includes 300 m of basement*
At the conclusion of drilling an expanded downhole measurements program
will be run, including logging, the borehole televiewer (BHTV),
hydrofracture and magnetic susceptibility measurements, and a vertical
seismic profile (VSP). Proposed site AAP2 is an alternate to AAPIB
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1
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!
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ivftr.r t

11A3.61 1

l*0°58.8 !

!

112*11.6*

1

113°37.2f

1
1

t ΠAA.6

t 112°58»

MD 1
(m) !
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5667. !

5048

1373

1194

1 1353

I 841

ID 1
(a) !

323 !

580 t

746 1

1
4600

3500
1
1

1 3410

! 3746

Cenozoic t

140 a . !
Quat.-? OlJg. !

. zβol (naπno) !
clay !

ca. 160 a 1
<Juat.-ü* Mloc. !
tad day, !
naiino ooβe 1

ca. 130a !
Quat.-Φertiary 1
nain> dβy

ca. 400a
taad

590 a
1 ββrl/dβtyst.

1 540a
1 Tnarl

! 159a
! Töarl

Late tomld-Ctetac. 1
(Inc. AlMan Gearle !
Slltβt.) 1

CΛ. 80a !
Oon ~Masstr !
narmo ooiAt ., 1
tiaimo tad ooae !

200a !
Uppei?" M Crctiac*
btn/gn dayst. !

•

244 m Late Cretac.
1 ttβrl/dayst.
! 133aAIMaα

t 280a
! Siltstone, earl
1 (Lβte-mlà-Cretac.)

1 392a
! TIBBTIS & s i l t s Cone
( (Lateintá-Cretac.)

• \

E. Cretaceous t
!
1
t

ca. 100 m
Albian
rad. c lay ,
nanno ooβe

170 a
Haut. Ojtford
nanno clayst<

\
!
!

610 a !
Aptian NfitHKH<? !
DUCK <|tzoββ c layst
(shallσw-Mβter)

950 m
tnβlnly Bβrrcw delta
(Berr.-Val.)

! 615 a
I aalnly Barrow delta
i (sandstooe & nudstone)

1 160 m M*ferαg Shale
I and Barrow Group
! (shale & siltstone)

t 1828 a
I mainly Barrow delta
1 (inc 100 a Hiderong
! shale) (βiltst./
t βandst./clayst.)

Jurásalc^ßclasslc :

10 a + . »d
-oceanic erase : QQ
(?Apt./AlMβn) π>

50βf •
oceanic cruet
(Oxford.?)

1 15 a Lt. Jtar. Wago Claystone
t 45«Khβetiβn«arl 1933 á
! 1873 a + Lt. Triassic Murtgarro Fte (sandst.)

! 5 aShaetlan carbonate
1 409a + Lt. TrlββsleM garoo Hn. 504 a
! (clayst /βlltst./sandst.)

1 28 a E ~Lt . Jurassic dayst.
! 47 a t t . Triassic marl 1066 a
1 991 a Lt. Triassic Mangarbo RB. (sandβt*)

! 59 a E - t t . Jar. marl 382 a
! & cakar dayst Lt.Trlassic 506 a
f 65 a Bhaetian aarl . . Mmgaroo FM

Table 1. Data from previous DSDP sites and industry wells near proposed ODP sites.
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TABLE 2. Legs 122 and 123,
Exmouth Plateau and Argo Abyssal Plain drilling program

SITE LATITUDE
S

LEG 122

EP2A

EP7V

EP10A*

EP12P

19°56

20°35
f

16°56
16°57»

19°51
f

Alternate
EP11B 16°49

f

LEG 123

EP9E
or.

EP9F

AAP1B

16°46
f

l β ^ *

15°58
f

Alternate .
AAP2* 15°42

LONGITUDE
E

110°27
r

112°13

115?33
f

ii5°33
f

m<>lS'

llT^

115°31
f

I15°28
f

I17°34
f

117°20*

WATER
DEPTH
(m)

4050

1373

2050

1354

3360

2000

2700

5740

5700

DRILLING
DEPTH
(m)

800*

1125

1300

940

1200

1000

800

1200"
1
"*"

1000

DRILLING
TIME
(days)

10.3

9.7

12.8

9.4

10.1

9.3

9.3

32.9

16.0.

LOGGING
TIME
(days)

, 1.4

. 2.1**

3.0

1.5

1.8

•

1.7

1.7

7.5

4.8

TOTAL
TIME
(days)

11.7

11.8

15.8

10.9

11.9

•

11.0

11.0

40.4

20.8

Includes 50 m of basalt.

**
One logging run when drilling reaches about 600 m and the standard three runs

at the completion of drilling.

There are two possible scenarios for drilling this site:
a) Drill one hole to 1300 m on top of plateau, or
b) Recover same section by drilling a series of holes down the side of the

plateau.

+ + •

Includes 300 m of basalt.

Time calculation baaed on washing the upper 200 m. .
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• TABLE 3'
LEG 122, EXMOUTH PLATEAU AND ARGO ABYSSAL PLAIN DRILLING PROGRAM

Date Time on Station
(Days)#

Transit Time
(Days)

IV Singapore, 3 July

Transit Singapore - EPIOA

AR EPIOA 9 July

LV EPIOA 24 July

EP9E Site Survey

Transit EPIOA - EP2P

AR EP2A 26 July

.LV EP2A 7 August

.Shipboard decision

transit EP2A-EP12P or EP7V

EP12P

Transit EP12P - EP7V

EP7V

LV EP7V or EP12V 22 August

Transit EP7V or EP12P - Singapore

AR Singapore 28 August

15.8

11.7

10.9

11.8

41.3(time available)

5.6*

0.5

-1.6

0.5

0.5

6.0

~uTf
56

on station includes time to APC upper section, trip pipe and RCB to total
depth, and make 3 logging runs. At Site EP7V, it also allows time to make an
additional logging run at 600 mbsf*
*Assume transit time of XX kt.
**There are 2 options for drilling EP10A:
a) drill one hole on top of the Plateau to 1300 m using a reentry cone, or
b) drill two or three sites down the edge of the escarpment, recovering the

1300 m section, without using a reentry cone.
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TABLE 4
LEG 123, ARGO ABYSSAL PLAIN AND EXMOUTH PLATEAU

• PROPOSED SItE OCCUPATION SCHEDULE

Date Time on Station
(Days)

Transit Time*
(Days)

LV Singapore 2 Sept*

Transit Singapore - EP9E

AR EP 9E 8 Sept.

LV EP 9E 19 Sept.

Transit EP9E - AAP1B

AR AAP1B 19 Sept.
• * • # .

LV AAPIB 28-29 Oct.

Transit EP9E - AAPIB

AR Darwin 1 Nov.

5.6

11.0 (Includes 40.8 hr for logging)

0.2

40 4 (Includes reentry logging; BHTV,
magnetic susceptibility, VSP,
hydrofracture and porosity)

2.8

51.4 8.6 «

60 days total

^Transit assumes average speed of 11 kt



\ FIGURE CAPTIONS

Figure 1: Regional and tectonic setting of the.Scott, Exmouth, and Wallaby
Plateaus off northwest Australia. Bathymetry from Falvey and
Veevers (1974) and Veeverβ and Cotterill (1979); magnetic
lineations after Heirtzler et al. (1978) and Larson et al.
(1979).' From von Rad and Exon (1983).

Figure 2: Bathymetric map of Exmouth Plateau and vicinity with location of
planned ODP sites (bold stars) and commercial wells (open

: circles, modified from Exon, BMR unpublished data). Bathymetry
in meters.

Figure 3: Schematic east-west and north-south cross sections of Exmouth
Plateau with proposed ODP Legs 122 and 123 sites (Exon and von

.
;
 Rad, unpublished)*

Figure 4: Simplified stratigraphy of Argo Abyssal Plain, northern Exmouth
Plateau and Exmouth Plateau proper, based on seismic and
geological evidence. Seismic reflector nomenclature is also
shown. Modified from Exon et al. (1982, Fig. 2).

Figure 5: Paleogeographic sketches of the Exmouth Plateau and surrounding
areas, related to present-day bathymetry. Based on seismic
evidence, well control and dredge samples from Sonne SO-8 and
Rig Seismic 56 cruises (from Exon et al., 1982, Fig. 9).

Figure 6: Plate-tectonic reconstruction and paleogeography of the
southeastern Tethys Ocean during Late Jurassic time. After
Audley-Charles (in press).

Figure 7: Nd/ Nd vs. Sr/ Sr for Quaternary lavas from the Sunda
and Banda arcs of Indonesia. Also plotted are fields of lavas
from other island arcs and the active continental margin of
South America, the mantle array defined by oceanic basalts, and
an estimate of the average upper oceanic crust. The lavas of
the Banda arc appear to lie on a mixing line between the mantle
array and the upper crust. (After Whitford et al., 1979.)
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Figure 1. Regional and tectonic setting of the Scott* Exmouth, and
 m

Wallaby Plateaus off northwest Australia. Bathymetry from
Falvey and Veevers (1974) and Veevers and Cotterill (1979)%
magnetic lineations after Heirtzler et al. (197$) and
Larson et.al. (1979). From von Rad and £xon (1993).
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Figure 2. Bathymetric map of Exmouth Plateau and vicinity with location of planned ODP sites
(bold stars) and commercial wells (open circles, modified from Exon, BMR unpub
data). Bathymetry in meters.



Figure 3. Schematic east-west and north-south cross sections of Exmouth Plateau with proposed
ODP Legs 122 and 123 sites (E×on and von Kad, unpublished).



Fig. 4. Simplified stratigraphy of Atgo Abyssal Plain, Exmouth Plateau proper, and northern Exmouth Plateau, based on seismic and geological evidence. Seismic reflector
nomenclature shown.
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Figure 5: Paleogeographic sketches of the Exmouth Plateau and surrounding
areas, related to present-day bathymetry. Based on seismic
evidence, well control and dredge samples from Sonne SO-8 and
Rig Seigmlc 56 cruises (from Exon et al., 1982, Fig. 9).
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SITE NUMBER: EP2A

POSITION^ 19°56fS, 110°27fE JURISDICTION: Australia

SEDIMENT THICKNESS: 750 m PRIORITY; 1

WATER DEPTH: 4050 m

PROPOSED DRILLING PROGRAM: APC upper 200 m; RCB to 800 m, including 50 m
of basalt*

SEISMIC RECORD: Crossing of BMR/Rig Seismic lines 55/002 and 55/003E, near
55/003B.

LOGGING: Standard

OBJECTIVES: 1. Pre-breakup margin subsidence of lower plateau slope (non-
marine Triassic/marine Jurassic +/or volcanics) 2. Rift-*phase
sedimentation with progressive upward marine influence. 3. Post-breakup
marine sedimentation, transition shallow-deeper marine sedimentation (Upper
Cretaceous-Paleogene) 4. Nature and age of basement: continental or
transitional?

SEDIMENT TYPE: (Approximate lithologies)
0-100 m Paleogene/Upper Cretaceous (Cenozoic?) pelagic

carbonates :

100-400 m Lower Cretaceous marginal-marine sediments (or
Cenozoic-Upper Cretaceous pelagic sediments?)

400-630 m Jurassic marginal-marine claystone (or middle
Cretaceous Winning Group equivalent)

630-750 m Triassic nonmarine or Jurassic marine sediments
750-800 m Continental/transitional basement (?volcanics)

SITE FIGURES (following pages):

Figure 1. Location map for EP2A on BMR site survey line 56/002 and 56/003.

Figure 2. Projected location of EP2A on seismic line BMR 56/003E.

Figure 3. Seismic line BMR 55/003B with location of EP2A projected 0.9 km
from the west.

Figure 4. BMR seismic line 55/002 showing location of EP2A.

Figure 5. BMR line 55/002 and interpretation.
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SITE NUMBER: EP7V

POSITION: 20°35
t
S

t
 l ^ W E JURISDICTION: Australia

SEDIMENT THICKNESS: approx. 10 km PRIORITY: 1

WATER DEPTH: 1373 m

PROPOSED DRILLING PROGRAM: Choose site location, drop beacon, pass over
site and Vinck well, APC upper 200 m, XCB to
550-600 m, log; pull pipe, RCB to 1125 m.

SEISMIC RECORD: Line 78-A-272, near shot point 3508

LOGGING: 1 logging run at 550^600 mbsf, standard logs at total depth -
1125 mbsf

OBJECTIVES: 1. Control of relative sea level by global euβtasy,
tectonics, and sediment supply. Test of validity of Vail model.
2. Establish model for marginal plateau development from
pre-rift to mature ocean stage, concentrating on subsidence
history and the paleoenvironmental relationship between style of
sedimentation and biostratigraphy. Compare outer plateau margin
(EP2A) and northern plateau sites with subsided plateau and
adjacent shelf commercial wells). 3. Depositional history of
the classic Barrow Delta sequence through combination of seismic
stratigraphy and continuous coring.

SEDIMENT TYPE: (Approximate lithologies)
0-370 m Neogene and Paleogene pelagic carbonates

370-550 m Upper Cretaceous pelagic carbonates (Toolonga
etc.)

550-670 m Middle Cretaceous siltstone (Gearle-equivalent)
670-720 m Upper Neocomian marine shale (Muderong-

equivalent)
720-860 m Upper part of lower Barrow Delta
860-1125 m Lower part of lower Barrow Delta

SITE FIGURES (following pages):

Figure 1. Location map for EP7V. . .

Figure 2. A. Seismic line X78-272 showing location of EP7V.
B Interpretation of seismic line shown in A.

Figure 3. Schematic depth cross section showing geological Interpretation
near EP7V.

Figure A. Interpretation of seismic line WAS 76-22 showing projected
locations of Vlnck 1 wellβite and EP7V.

Figure 5. Structure map showing depth in time to top of Lower Barrow Delta
and location of EP7V and Vinck 1 well.
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SITE NUMBER: EP9E

POSITION: 16°46
f
S, U3?3VE JURISDICTION: International

SEDIMENT THICKNESS: 8-10 km PRIORITY: 1

WATER DEPTH: 2000m

PROPOSED DRILLING PROGRAM: Seismic survey of area to make crossline, APC

200 m, RCB to 1000 m.

SEISMIC RECORD: BMR/Rig Seismic 56/013 (111:0130)

LOGGING: Standard

OBJECTIVES: 1. Triassic to middle Jurassic pre- and βyn-rift
sedimentation: facies, paleobathymetry, and subsidence history.
.2. Upper Triassic to middle Jurassic Tethys-type shallow-water
carbonates, alternating with sediments of the "coal measure
sequence" (von Stackelberg et al , 1980; von Rad and Exon,
1983). 3. Late Jurassic to Early Cretaceous post-breakup
development history. 4. Correlation of unconformity-bound
sequences and paleodepth transect from EP7V via this site to
AAP1B (marine Upper Triassic and Jurassic carbonates recovered
by dredging).

SEDIMENT TYPE: (Approximate lithologies)

0-280 m Neogene-Upper Cretaceous pelagic carbonates
280-990 m Cretaceous to Upper Jurassic marine claystones

to marginal marine deltaic sediments
990-1000 m Triassic pre-breakup unconformity sediments

SITE FIGURES (following site page for EP9F):

Figure 1. Location map showing seismic line BMR 56/013, and proposed sites
EP9E and EP9F

Figure 2. Segment of seismic line 56/013, showing location of EP9E

Figure 3« Segment of seismic line 56/013, showing location of EP9F.
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SITE NUMBER: EP9F

POSITION: 16°34 S, 115°28»E JURISDICTION: International

SEDIMENT THICKNESS: >5 km PRIORITY: 1 (OR E9) . .

WATER DEPTH: 2700 m

PROPOSED DRILLING PROGRAM: APC upper section to 200 m, RCB to 800 m

SEISMIC RECORD: BMR/Rig Seismic 56/013, (111:0410),

crossline to be. completed during Leg 123

LOGGING: Standard

OBJECTIVES: 1. Triassic to Middle Jurassic prer and βyn-rift
sedimentation; facies, paleobathymetry, and subsidence history.
2. Upper Triassic to Middle Jurassic Tethys-type shallow-water
carbonates, alternating with sediments of the "coal measure
sequence" (von Stackelberg et al., 1980; von Rad and Exon, 1983.
3. Late Jurassic to Early Cretaceous post-breakup development
history*. 4* Correlation of unconformity-bound sequences and
paleodepth transect from EP7V via this site to AAP1B (marine
Upper Triassic and Jurassic carbonates recovered by dredging).

SEDIMENT TYPE: (Approximate lithologies)
0-280 m Neogene - Upper Cretaceous pelagic carbonates

280-990 m Cretaceous marine claystones to marginal marine
deltaic sedimentβ

990-1000 m Triassic pre-breakup unconformity sediments

SITE FIGURES (following pages):

Figure l Location map showing seismic line BMR 56/013, and proposed sites
, • EP9E and EP9F . .

Figure 2. Segment of seismic line 56/013, showing location of EP9E.

Figure 3. Segment of seismic line 56/013, showing location of EP9F.
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SITE NUMBER: EP10A - EP10A"

POSITION: 16°57'S, 115°33fE to JURISDICTION: International

16°56'S, 115°33fE

SEDIMENT THICKNESS: 8-10 km PRIORITY: 1

WATER DEPTH: 2025-2050 m

PROPOSED DRILLING PROGRAM: Penetrate 1300 m to below Triassic rift onset
unconformity by either (a) drilling one hole at top of plateau,
using a reentry cone; or (b) drilling several holes down the
side of the plateau to recover section in different segments.

SEISMIC RECORD: BMR Rig_ Seismic 56/020A, 56/020B, and 56/013

LOGGING: Standard

OBJECTIVES: This site provides the best opportunity to sample the Upper
Triassic to lowermost Cretaceous, pre- and syn-rift, as well as
early post-breakup history. Much of the early sequence should
be shallow marine and provide an excellent record of rift-stage
sedimentation, Tethyan faunas, and eustatic sea-level
fluctuations in the Late Triassic.

SEDIMENT TYPE: (Approximate lithologies)
0-30 m Neogene

30-190 m Lowermost Neocomian Jurassic mudstones and
calcareous claystones

approx. 190 m Breakup unconformity
190-1200 m Jurassic to Triassic shallow water carbonates,

ferruginous claystones, silt and mudstones
"""900 m Liassic shallow-water carbonates
~1200 m Triassic rift onset unconformity
>1200 m Triassic rift and pre-rift sediments

SITE FIGURES (following pages):

Figure 1. Location map for EP10A, EP10A1, and EP10A" on crossing of lines
BMR 56/020A and BMR 56/013.

Figure 2. Seismic line 56/013 showing location of Figure 3, and EP10A1 and
EP10A". EP10A is located on seismic line 56/020B. Its projection
onto line 56/013 coincides with the location of EP10A'.

Figure 3. A. Seismic line 56/013 showing location of EP10A, EP10A', and
EP10A" and reflecting horizons E and F. EP10A is located on
seismic line 56/020B. Its projection onto line 56/013 coincides
with the location of EP10A'.
B. Schematic interpretation of a segment of line 56/013 shown in A.

Figure 4. A. Seismic line 56/020A showing projected location of EP10A.
B. Schematic interpretation of segment of line 56/020A shown in A.

Figure 5. Seismic line 56/020B showing location of EP10A.
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SITE NUMBER; EP11B

POSITION; 16°49
f
S, 117°29

f
E JURISDICTION; Australia

SEDIMENT THICKNESS; >8 km PRIORITY; 1

WATER DEPTH; 3360 m

PROPOSED DRILLING PROGRAM; APC upper 200 m, RCB to 1200 m

SEISMIC RECORD; BMR/Rig Seismic 56/024 and 56/025E

LOGGING; Standard

OBJECTIVES; l Triassic to Middle Jurassic pre- and βyn-rift sedimentation:
facies, paleobathymetry, and subsidence history. 2 Upper
Triassic to Middle Jurassic Tethys-type shallow-water carbonates,
alternating with clastic rocks of the "coal measure sequence*' (von
Stackelberg et al., .1980) 3. Late Jurassic to Early Cretaceous
post-breakup development history. 4. Correlation of :
unconformity-bound sequences with coeval events at EP7V, EP2A and
AAPIB 5. Paleodepth transect across passive continental margin.

SEDIMENT TYPE; (Approximate lithologies) "..".. "•'
r
:•

approx 200 m Uppermost Jurassic-Lower Cretaceous
calcareous claystones, silt/sandstone

: 790m UppermostTriassic to Middle Jurassic
shallow-water carbonates, ferruginous clay

. and sandstone, clastic sediments of "coal
/ .: , measure sequence" . •

SITE FIGURES (following pages); '.',/'

Figure 1. Track chart snowing location of seismic lines and EP11B.

figure 2. A. Seismic line 56/024 with location of EP1IB.

: B. Schematic/interpretation of portion of seismic line shown in A.

Figure 3. Seismic line 56/025E with location of EP11B.
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SITE NUMBER: EP12P

POSITION: 19°51»S, 112
O
15'B JURISDICTION: Australia

SEDIMENT THICKNESS: 8-10 km PRIORITY: 1

WATER DEPTH: 1354 m

PROPOSED DRILLING PROGRAM: Make crossing seismic line; APC upper 200 m, RCB
to 940 m (50 or above Dingo Claystone)

SEISMIC RECORD: Nortti of Line 78A-234 (at shot point 250θi on line 79B-1425)

LOGGING: Standard

OBJECTIVES: Timing, duration and amount of subsidence of the block-faulted
outer Exmouth Plateau margin and a comparison with similar
parameters on the central Exmouth Plateau dominated by thin-skinned
detachment.

 h
 ".-.".'

SEDIMENT TYPE: 400 m of pelagic; carbonates overlying 600 m of shallow water,
terrigenous, syn-ri^t facies. .

SITE FIGURES (following pages):

Figure 1. Location map showing seismic line X78A-234, EP12P, and Eendracht
wellsite . .

Figure 2. A. Schematic Interpretation of seismic line shown in B, showing
location of Eendracht well and projected location of EP12P.
B Segment of seismic line X78A-234 showing projected location of,.

. ' •;' •" E P 1 2 P • ' . ' • • - •*. •
 v
 -• ' I

Figure 3. Segment of seismic line X79-1425 showing location of Eendracht well
'""•'' ' ' jand'BP12?» '.'•*.'• '*.;'".*•" • ' ')

• . •• ' . • ' * • • • " *

Figure 4. Time section to top of Barrow Group (Neocomian) with location of |
Eeixdracht well^ EP12P, and adjacent seismic lines.

 ?

Figure 5. Interpretive depth section at Eendracht well- With projected •'.*.

• location of tHZë '• . =
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SITE NUMBER; AAP1B

POSITION: 15
O
58'S, 117°34

I
E . JURISDICTION: International

SEDIMENT THICKNESS: 900 m PRIORITY: 1

WATER DEPTH: 5740 m

PROPOSED DRILLING PROGRAM: APC upper 200 m, set reentry cone, RCB to 1150 m,
including 250 m of basalt.

SEISMIC RECORD: BMR/Rig Seismic line 56/023C at 116/0258, near crossing of
line 56/022 at 115/2048.

LOGGING: Standard, BHTV, hydrofracture, VSP

OBJECTIVES: 1. Nature and age of oceanic basement in one of the oldest
oceanic basins. 2. Multiple stratigraphy for Jurassic time scale
with emphasis on dating M25 (with AAP2). 3. Statistical modeling
of Jurassic microfossil distribution (with AAP2). 4, Tethyan
paleocirculation.

SEDIMENT TYPE: 0.23s Cenozoic siliceous/calcareous ooze/clay
0.15 s ?Upper Cretaceous zeolitic clay
0.35 β Neocomian-Oxford carbonates and calcareous

claystone
ápprox 900 m (oceanic) basement

SITE FIGURES (following pages):

Figure 1. Track chart showing location of AAP1B and seismic lines 56/022 and
56/023C.

Figure 2. Seismic line 56/022 showing location of AAPIB

Figure 3. Seismic line 56/023C showing location of AAP1B and Figure 4.

Figure 4. Short segment of seismic line 56/023C with interpretation.





56/022



page 69

o
o
o
o

• *« »I
Figure 4 '

56/023C



9
00
(t>

0250 UTC

NW 1km

0300
AAP-1B

-» Wat r depth
5740 m

56-22

I
0320

Un 56-23C

I
0330

SE

ess

m

N V t ó l i ^ AAPIB
w.d,5740m

Argo

-22

BMR LINE S6-23C

SE

7.2 4

7.4'

Abyssal Plain

Cenozoic siUceoustto catcarjooze

•7.6 H

8.0
.?. B — —
Upper Cretaceous zeolitic days
—i;qkn-— • "—**
tower Cretaceous
to
Upper Jurassic carbonates/

calcar.dayst
- H

TP-IOOOm Oceanic basement
(Oxfordian or Callovian age?) β 8

9.0
sec
TWT



Legs 122 and 123 Scientific Prospectus
page 71

SITE NUMBER: AAP2

POSITION: 15ö42fS, 117°20fE JURISDICTION: International

SEDIMENT THICKNESS: 900 m PRIORITY: 2

WATER DEPTH: 5700 m

PROPOSED DRILLING PROGRAM: Wash upper 300-400 m Of Cenozoic clay and
turbidite ooze (if permission given), recover lower sediments and
100 m of basement.

SEISMIC RECORD: Atlantis II cruise 93, Leg 14 at point corresponding to
marine magnetic anomaly M25.

LOGGING: Standard

OBJECTIVES: 1. Nature and age of oceanic basement. 2. Multiple
stratigraphy for magnetic anomalies M18-M25. 3. Statistical
modeling of Jurassic microfossil distribution (control section).
4. Tethyan paleocirculation.

SEDIMENT TYPE: Only detailed coring of Neocomiari-Oxfordian carbonates and
claystones +300 m and 100 m in oceanic crust (see AAP1B).

SITE FIGURES (following pages):

Figure 1. Track chart showing location of seismic line Atlantis 11-93-14 and
AAP2.

Figure 2. Atlantis 11-93-14 seismic line with location of AAP2.
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SHIPBOARD PARTICIPANTS

OCEAN DRILLING PROGRAM LEG 122

Co-Chief Scientist

Co-Chief Scientist

Sedimentologist/
Staff Scientist:

Sedimentologist:

Sedimentologist:

Sedimentologist:

Sedimentologist:

ULRICH VON RAD
Bundesanstalt fur
Geowissenschaften und Rohstoffe

D-3000 Hannover 51
Postfach 510153
Federal Republic of Germany

BILAL HAQ
Marine Geology & Geophysics
National Science Foundation
1800 G. St. NW
Washington, D.C. 20550

SUZANNE O•CONNELL
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 778A0
BITNET: OCONNELL@TAMU

PETER E, BORELLA
28000 Marguerite Parkway
Mission Viejo, CA 92692

THIERRY DUM0NT
Institut Dolomieu
U A. 6G CNS
reu M. Gignoux
38031 Grenoble Cedex
France

NEVILLE EXON
Bureau of Mineral Resources
P.O. Box 378
Canberra, ACT
Australia

NACI GORUR
Itu Maden Fakultesi
Jeoloji Bolumu
Tesvikiye, Istanbul
Turkey
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Sedimentologist:

Sedimentologist:

Sedimentologist:

Geophysicist:

Paleontologist
(Nannofossils)

Paleontologist
(Nannofossils)

Paleontologist
(Foraminifers)

MAKOTO ITO
Institute of Geoscience
University of Tsukuba
1-1-1 Tennodai
Sakura-mura
Niihari-gun
Ibaraki 305
Japan

IAN MOXON
Department of Geology
Stanford University
Stanford, CA 94305
BITNET: IAN%DENALI(?STANFORD

MASSIMO SARTI
Dipárt Scienze Delia Terra
Universita Delia Calabria
Castiglione Consentino Stazione
Consenza, Italy
BITNET: ICINECA@MV3FEQS1

PAUL WILLIAMSON
Principal Research Scientist
Division of Marine Geosciences
and Petroleum Geology

Bureau of Mineral Resources
Constitution Ave & Anzac Parade
Canberra 2601
Australia

T. J. BRALOWER
Dept, of Geology
Florida International University
University Park
Miami, Florida 33199
BITNET: BRALOWER@SERVAX

WILLIAM G. SIESSER
Vanderbilt University
Department of Geology
Nashville, Tennessee 37235

ANTONIUS A.H. WONDERS
BP Research Centre
Chertsey Road, Sunbury-on-Thames
Middlesex
TW16 7LN, United Kingdom
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Paleontologist:
(Foraminifers)

Paleontologist
(Radiolarians)

Palynologist:

Paleomagnetist:

Paleomagnetist:

Inorganic geochemist:

Organic geochemist:

Organic geochemist:

Physical Properties
Specialist:

MOTOYOSHI ODA
Department of Geology
Faculty of Science
Kumamoto University
Kumamoto 860
Japan

CHARLES D. BLOME
U.S. Geological Survey
MS 919, Box 25046
Federal Centre
Denver, CO 80225

WOLFRAM W. BRENNER
Institut und Museum fur Geologie
und Palaontologie der Universitat

Sigwartstrasse 10
D-7400 Tubingen
Federal Republic of Germany

CHENG TANG
Department of Earth Sciences
University of California
Santa Cruz, CA 95064

•
BRUNO GALBRUN
Universite Paris VI
Laboratoire de Stratigraphie
4 Pl Jussieu
75253 Paris Cedex France

ERIC H. DE CARLO
Hawaii Institute of Geophysics
2525 Correa Road
Honolulu, HI 96822

PHILIP A. MEYERS
Department of Geological
Sciences

2024 C.C Little Bid.
University of Michigan
Ann Arbor, MI 48109-1063

LLOYD R. SNOWDON
Geological Survey of Canada
3303 - 33rd St., NW
Calgary, Alberta
Canada T2L 2A7

RON BOYD
Dalhousie University
Geology Dept.
Halifax, Nova Scotia
Canada B3H 3J5
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Physical Properties
Specialist:

Logging Scientist/
Physical Properties Specialist

Logging Scientist:

Petroleum Geologist:

LDGO Logging Scientist:

Operations Superintendent:

Schlumberger Logger:

Laboratory Officer:

Drilling Engineer:

DAVID K. 0'BRIEN
Hawaii Institute of Geophysics
2525 Correa Rd.
Honolulu, HI 96822

JUAN M. LORENZO
Lamont-Doherty Geological
Observatory

Palisades, NY 10964

ROY H. WILKENS
University of Hawaii at Manoa
Hawaii Institute of Geophysics
2525 Correa Road
Honolulu, Hawaii 96822
BITNET: WILKENS@LOIHI.HIG.HAWAII.EDU

ALISTAIR BENT
BP Petroleum Development
Farburn Industrial Estate
Dyce, Aberdeen AB2 OPB
United Kingdom

XENIA GOLOVCHENKO
Lamont-Doherty Geological
Observatory

Palisades, NY 10964

CHARLES HANSON
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

ANDREW PORAT
Schlumberger Offshore Services
369 Tri-Star Drive
Webster, TX 77598

BILL MILLS
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive ;

College Station, TX 77840

DAN REUDELHUBER
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840
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Yeoperson:

Curatorial Representative:

Computer Systems Manager:

Electronics Technician:

Electronics Technician:

Photographer:

Chemistry Technician:

Chemistry Technician:

Marine Technician:

MICHIKO H1TCHCOX
Ocean Drilling Program
Texas A&M University
1000 Di βcpvery Drive
College Station, TX 77840

STEVE PRINZ
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

LARRY BERNSTEIN
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

MIKE REITMEYER
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

BARRY WEBER
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

CHRISTINE GALIDA
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

MATT MEFFERD
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

JOE POWERS
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

WENDY AUTIO
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840
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Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

JENNY GLASSER
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

"GUS" GUSTAFSON
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

GRANT MAC REA
Ocean Drilling Program
Texes A&M University
1000 Discovery Drive
College Station, TX 77840

JANICE MILLS
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

KEVIN ROGERS
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

CHRISTIAN SEGADE
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840

DON SIMS
Ocean Drilling Program
Texas A&M University
1000 Diecovery Drive
College Station, TX 77840
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SHIPBOARD PARTICIPANTS

OCEAN DRILLING PROGRAM LEG 123

Co-Chief Scientist

Co-Chief Scientist

Staff Scientist:

Sedimentologist:

Sedimentologist:

Sedimentologist:

Sedimentologist

Sedimentologist

FELIX GRADSTEIN

Atlantic Geoscience Centre

Bedford Institute of Oceanography

P.O. Box 1006
Dartmouth, Nova Scotia B2Y 4A2

Canada

JOHN LUDDEN
Department of Geology
University de Montreal
C.P. 6128, Succ. A,
Montreal (Quebec)
H3C 3J7

ANDREW ADAMSON
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

JULIE ANN DUMOULIN
Earth Sciences Board
University of California
Santa Cruz, CA 95064

DAVID C. KOPASKA-MERKEL

116 First St.

Troy, N.Y. 12180

JEAN PHILIPPE MARCOUX

Universite Paris 7

Science Physiques de la Terre

t.25/14 1° Et

2 Place Jussieu

75251 Paris Cedex 05

France

MICHAEL SCHOTT

Institut fur Paleontologic

und Historische Geologie
Richard-Wagner-Str. 10
D-8000 Munchen 2
Federal Republic of Germany

GREG SIMMONS

Department of Oceanography
Texas A&M University

College Station, TX 77840
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Sedimentologist

Paleontologist;
(Radiolarians)

Paleontologist
(Nannofossils)

Paleontologist
(Foraminifers)

Paleontologist
(Foraminifers)

Paleontologist
(Nannofossils)

Paleontologist
(Nannofossils)

Paleontologist
(Radiolarians)/
Sedlmentologist

JURGEN W. THUROW
Institut und Museum fur Geologie
und Paleontologic der Universitat

Sigwartstrasse 10
D-7400 Tubingen
Federal Republic of Germany

P. 0. BAUMGARTNER
Institut de Geologie
Palais de Rumine
CH-1005 Lausanne
Switzerland

PAUL R. BOWN
University College London
Department of Geological Sciences
Gower Street
London WC1E 6BT
United Kingdom

DAVID HAIG
Department of Geology
University of Western Australia
Nedlands 6009
Western Australia

MICHAEL A. KAMINSKI
Atlantic Geoscience Centre
Bedford Institute of Oceanography
P.O. Box 1006
Dartmouth, Nova Scotia B2Y 4A2
Canada

MICHAEL J. MORAN
Geology Department
214 Bessey Hall
University of Nebraska
Lincoln, Nebraska 68588-0340

H. JORG MUTTERLOSE
Institut fur Geologie und
Palaontologie Callinstr. 30

3000 Hannover 1
West Germany

ANDRE SCHAAF
Universite de Bretagne Occidentale
GIS Oceanologie et Geadynamique
6 ave V. Le Gorgėu
29287 Brest
France
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Paleomagnetist:

Paleomagnetiβt:

Igneous Petrologist:

Igneous Petrologist:

Inorganic Geochemist

Organic Geochemist:

Physical Properties
Specialist:

KAZUTO KODAMA
Department of Geology
Faculty of Science
Kochi University
Kochi 780, Japan

JAMES G. OGG
Dept, of Earth/Atmospheric Science
Purdue University
West Lafayette, Indiana 47907

CURRENTLY AT:
115 West Lincoln
Riverton, WY 82501

AKIRA ISHIWATARI
Department of Earth Sciences
Faculty of Sciences
Kanazawa University
Kanazawa, 920
Japan

TERRY PLANK
Lamont-Doherty Geological
Observatory

Columbia, University
Palisades, NY.10964

JOHN S. COMPTON
University of South Florida
Department of Marine Science
USF at St. Petersburg
140 Seventh Avenue South
St. Petersburg, FL 33701-5016

TERRY HAMILTON
School of Earth Sciences
The flinders University of
South Australia

Bedford Park
South Australia 5042

N. R. BRERETON
British Geological Survey
Keyworth
Nottinghamshire NG12 5GG
United Kingdom
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Physical Properties
Specialist:

Logging Scientist/
Geophysicist:

Logging Scientist:

Logging Scientist:

LDGO Logging Scientist:

Operations Superintendent

Schlumberger Logger:

Laboratory Officer:

Development Engineer

Yeoperβon:

MICHAEL RIGGINS
Assistant Professor
Engineering Department
Colorado School of Mines
Golden, Colorado 80401

RICHARD T. BUFFLER
Institute for Geophysics
University of Texas at Austin
8701 North Mopac Blvd.
Austin, TX 78759-8345

CEDRIC M. GRIFFITHS
IKU Sintef Group
Hakon Magnussonsgt. IB
P.O. Box 1883 Jarlesletta
N-7001 Trondheim
Norway

BRENNER O
1
NEILL

U.S. Geological Survey
345 Middlefield Rd., M.S. 977
Menlo Park, CA 94026

DAVID CASTILLO
Dept, of Geophysics
Stanford Univ.
Stanford, CA 94305

PAT THOMPSON
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

TO BE NAMED

BRAD JULSON
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

MIKE STORMS
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

DAWN WRIGHT
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840
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Curatorial Representative:

Computer Systems Manager:

Potographer:

Chemistry Technician:

Chemistry Technician:

Electronic Technician:

Electronic Technician:

Marine Technician:

Marine Technician:

BOB WILCOX
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

JOHN EASTLUND
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

STACEY CERVANTES
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

VALERIE CLARK
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

TO BE NAMED
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

DWIGHT MOSSMAN
Ocean. Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

JIM BRIGGS
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

DANIEL BONTEMPO
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

FABIOLA BYRNE
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840
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Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

Marine Technician:

BETTINA DOMEYER
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

DAN GARNER
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

KAZUSHI KUR0KI
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

DAN LAZERETTI
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

MARK NESCHLEBA
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840

TO BE NAMED
Ocean Drilling Program
Texas A&M Research Park
1000 Discovery Dr.
College Station, TX 77840




