OCEAN 'DRILLING PROGRAM

" LEGS 122 AND 123 SCIENTIFIC PROSPECTUS

EXMOUTH PLATEAU AND ARGO BASIN

Dr. Ulrich von Rad
Co—Chief Scientist, Leg 122

' Bundesanstalt fuer Geowissenschaften

: : - und Rohstoffe
D-3000 Hannover 51, Postfach 510153
Federal Republic of Germany

Dr. Felix Gradstein
Co-Chief Scientist, Leg 123
Atlantic Geoscience Centre

Bedford Institute of Oceanography
P.0. Box 1006 ; _
- Dartmouth, Nova Scotia B2Y 4A2
Canada

. Dr. Bilal Haq
Co~Chief Scientist, Leg 122
National Science Foundation

1800 G Street NW

Washington, DC 20550

- Dr. John Ludden
Co-Chief Scientist, Leg 123
Department of Geology
University of Montreal
C.P. 6128, Succ. A
Montreal, Quebec H3C 3J7
Canada

Dr. Suzanne 0'Connell
Staff Scientist, Leg 122
Ocean Drilling Program
-Texas A&M University
College Station, TX 77840

AL Pl

Philip D. Rabinowitz
Director
ODP/TAMU

Audrey W. ,
Manager of [Science Opéfations
ODP/TAMU

Louis E .ZGarris on '

Deputy Director

ODP/TAMU
: May, 1988



Material in this publication may be copied without restraint for library,
abstract service, educational or personal research purposes; however,
republication of any portion requires the written consent of the Director,
Ocean Drilling Program, Texas A&M University Research Park, 1000 Discovery
Drive, College Station, Texas, 77840, as well as appropriate acknowledgment

of this source.

Scientific Prospectus Nos. 22 and 23
First Printing 1988

4

Distribution

Copies of this publication may be obtained from the Director, Ocean
Drilling Program, Texas A&M University Research Park, 1000 Discovery Drive,
College Station, Texas 77840. 1In some cases, orders for copies may

require a payment for postage and handling.
DISCLAIMER
) This publication-was'ptepareﬁ by -the Ocean Driiling Program, Texas A&M
University, as an account of work performed under the international QOcean
Drilling Program, which is managed by Joint Oceanographic Institutionms,

Inc., under contract with the National Science Foundation. Funding for the
program is provided by the following agencies: :

Department of Energy, Mines and Resources (Canada)

Deutsche Forschungsgemeinschaft (Federal Republic of Gernany)

Institut Francais de Recherche pour 1'Exploitation de la Mer (Frenee)

Ocean Research Institute of the University of Tokyo (Japan) :

National Science Foundation (United States)

Natural Environment Research Council (United Kingdom)

European Science Foundation Congsortium for the Ocean Drilling Program
(Belgium, Denmark, Finland, Iceland, Italy, Greece, the Netherlands,
Norway, Spain, Sweden, Switzerland and Turkey)

- Any .opinions, findings and tonclusions or recommendations expressed in this
.publication are those of the author(s) and do not necessarily reflect the
views of the National Science Foundation, the participating agencies, Joint
Oceanographic Institutions, Inc., Texas A&M University, or Texas A&H =L

Research Foundetion. _



Legs 122 and 123 Scientific Prospectus
page 1
mmumon

Northwesteru Australia fron the Exmouth Plateau to the Scott Plateau
forms one of the oldést oceanic margins in the world (155 Ma), with a

.relatively low.sediment influx and a large biogenic component (Fig. 1). It

" is an ideal largin for comprehensive and integrated sedimentologic,

biostratigraphic, paleobsthymetric, and subsidence studies. Two Ocean
Drilling Program (ODP) legs are planned in this area: Leg 122, to drill a

Q'transect of three or four sites across the Exmouth Plateau, and Leg 123, to

:-drill one site on the morthern 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 800 to 4000 m (Fig. 1).
. The plateau consists of rifted and deeply subsided continental crust

covered by a Phanerozoic sedimentary sequence about 10 km thick. It is

‘separated from the Northwest Shelf by the Kangaroo Syncline, and is bound
‘to the morth, 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 Williagson, 1986).

The Argo Abyssal Plain is an ekt:emeiy 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
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.

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),
sediment-starved (less than 1-2 km of post-breakup sediments) passive

‘continental margin with a broad ocean/continent transition. The margin,

becaugse of its relatively thin sediment cover, is well suited to study the
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.,

: 1980) 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
Langmuir 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
80-8 (von Stackelberg et al., 1980) and Rig Seismic cruises 55 and and 56
(Falvey and Williamson, 1986; 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), Veevera 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 containa 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 establighed 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 likdly related to. initiation of

rifting.

Steady aubsidenee 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 seriees of rifted and sheared margin
.-segments, the tectonic setting being further couplicated by northeast-

* trending Callovian horsts and grabens. The horsts were reduced in Late
' Jurassic and Early Ctetaceous 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 (Fige. 3 and

4)

Throughout the Jnraesic. ‘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).

f. . 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 seédiments 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

"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 morthern
margin (R/V Sonne cruise $0-8). More than half contain Jurassic and
Triassic pre-breakup shallow-water sediments. Four dredges also contain
racid 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 Hilliemson, 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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atructural 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, EP9F, 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 S0-8 dredge results.
The dredges included uppermost Triassic volcanics and shelf carbonates,
Lower and Middle Jurassic shelf carbonates and coal measure lithologies,
Lowver 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 EPIV is the
information from Vinck-1, and for proposed site EP12P infornation from
Eendracht-1 (Table 1).

Three DSDP sites were drilled during Leg 27 in the vicinity of Exmouth
Plateau (Veevers, Heirtzler, et al., 1974; Veevers and Heirtzler, 1974;
Veevers and Johnstone, 1974; Table 1):

@« Site 261 in the Argo Abyssal Plain (580 m total penmetration [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 grids 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 numbet of qualitative and seni-quantitative evolutionary
models for passive continental margins have been proposed (Falvey, 1974;
Mauffret and Montadert, 1987; Lemoine and Trumpy, 1987). The mechanism of
continental -argin -formation has béen 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 refléction 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 mormal faults under the outer plateau, and a set of prominent,

- gubhorizontal, mid-crustal detachment faults under the central plateau.
They infer that the deformation at the outer_plateau (near proposed site

' EP12P) by lithospheri¢ thinning and "pure shear™ (high-angle normal faults,
McKenzie-type sttetching) pdstdates the "thin skinned" deformation with'

" "gimple-shear" detachment systems (Wernicke-type deformation) under the
central plateau (area of proposed site EP7V).

Paleogeogrqphic ‘evolution

: ‘The atratigraphy 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 Apthorpe (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 preas)

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 experiénced 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
.- M.y. earlier than at the central’ plateau.

‘A braak-up triple junction, postulated between gredter India, south
Tibet-Burma dand 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 gzeolitic 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 conplete Exnouth~Argo trensect during Legs 122 and
123 1s 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, EPYE or EP9F, EP10A or EP11A, EP12P, AAPIB, 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 1list 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, EPY9E, 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 underatanding 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 diatribution of Juraeaic, Ctetaceous
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—ch-o—
stratigraphy) (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, AAPIB, AAP2).

7. To d;cuqent Cretaceous/Tertiary boundery stratigraphy (EP?V EP12P,
EP9E '

8. To completely log AAPIB including standard Schlumberger logs and
hydrofracture, VSP, BHTV, and lagnetic-eusceptibility experiments.

Late Triesaic/Jutassic pre- and qyn-rift history and the tift-drift
transition .

Starved passive margins are ideally suited for investigating the: early
~ stages of passive margin evolition 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 modérately deep drill holes
is the uplifted horsts at the ‘northern Exmouth Plateau wmargin, e.g., the
. Wombat Plateau (proposed site EPIOA). We expect that the peleogeosraphy,
paleoclimate and paleoceanography of the Late Triassic to Late Jurassic
rift-stage can be recomnstructed in great detail from coring and logging at
this site. These data will conplenent existing oeieaic end dredge data that
have have shown the following: = .
a. During Late Triassic time terrigenous (fluviodelteic) :ediuentation
alternated with shallow-marine (Carnian to Rhaetian) incursions from the
Paleotethys or Panthalaasa 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 novenente owing to lithoepheric thinning. : -
At the same time (213-192 Ma), 300 m df early-rift volcanics: (alknli
rhyolite and trachyte) were extruded along the northern Wombat Plateau
sargin. .
‘de A tginsgreesive Lieeeic shallow-water carbonate sequence (legoonal to

" -mid-shelf and subtidal bank facies) followed.

. . The Middle Jurassic is. characterized by a regressive "coal measure

.. sequence" with paralic, carbonaceous, silty claystone, thin coal

o stringers, siltstone, sandstone, and a "ferruginous association" (clayey

‘and sandy ironstones, ferruginous concretions and ironstone '

- bteccie) documentidg an emergence of the coal measures end weethering
'*n;duting desert conditions. : . i

“Gldest Indian Oceen crust et propoeed eites AAPIB (Gellovien-oxfordianz)
-ghd. EPZA Tﬁeoconien?)

. \{‘7‘:‘ T

wis. AAPIB 1s located on the oldest oceanic basement in the Indian Ocean
APM=25 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 basément relative to ‘that formed at presently active
‘'ridges in .the. Indian Ocean. Normal oceanic crust in the Indian Ocean is
ﬂietinct in geochemical composition from that of the Pacific and Atlantic
-oceans (Ito et al., 1987). Drilling &t this site will allow us to determine
‘whether these differencee are preserved in the oldeet Indien Ocean crust.

e The transition ftom rifted passive margin- valcaniem to ocean—ridge
volcanism is poorly understood. Ancient analogues indicate changes from
plcritic volcanics to low-Mg tholeiites in comparable tectonic environments
(e.g., Francis et al., 1984). The presence of hotter mantle associated 1P
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 evelueting
‘volcanieu et this important tectonic transition.

hate Jureeeic/ﬂerly Crcteceoue to Cenozoic post-breakup development of
eedimentetion and paleoenvironment from a juvenile to nature ocean stage

Exmouth Pleteeu is characterized by a <1-2 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 mdrls) of Late
Jurassic to Albian/Cenomanian age, are overlein by post-Cenomanian "mature
ocean stage" pelagic carbonates (marls and chalks). The ‘paleocenvironment
and paleobathymetry of this sequence can be reconstructed from detailed
litho- and biostratigraphic studies of these strata and will, we hope, -
allow us to infer the paleobathymetric evolution, the burial history and
the tectonic end loading subsidence.

The accuracy of the determination of subsidence history depends on the:
quality of biostratigraphic control, ite 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 bioettetigrephic
dating and paleodepth control, and few hiatuses, at least for the :
post-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 EPI2P
and EP10A (outer plateau) to EP2A (foot of western plateau) and to AAP1B
(abyssal plain). .

Mesozolc-Cenozoic aequence stratigtaphy and its relation to basin
tectonics, sediment input and g}obal sea level changgg A

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~l 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 separaté "global
from regional events. This correlation should make it possible to separate
stress-induced tectonic (subsidence or uplift) and deposition-related
(e.g., delta progradation) influences from a eustatic sea-level signal
(Erskine, 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
think:lng on mechan:lsms underlying Vail's third—order cycles.

Mesozoic geologig tipe scale (magneto-biostrati;raphy) and cyclic
’ edimentation pattern ) X . :

. 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 (Kernt 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—matine aedimentary
sections.. :

~ We expect the Argo and Exmouth sites to furnish 1npon;ant new

. stratigraphi¢ 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-10. This will assist
in the recalibration of the marine M-series to chronostratigraphy. .

. An important aspect of sequence stratigraphy is the question of
rhythmic sedimentation. Rhythmic couplets often ¢haracterize 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 cyclea 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, EPIZP), thus reflecting a supra-regional (global)

e -echanisn. ;

':Itatiq; the euatatio model

1

"3 The new sea-level curve (Hag et al., 1987), a8 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
‘(1.e., to separate the tectonic from eustatic signal) requires
' documentation from passive margins away from these areas. Especially
_meeded are data from margins that have different tectonic/subsidence
histories to eliminate any coincidence of events from' tectonics. COoSOD
;reconended drilling transects ‘off Australasian continental margins.

) - Exmouth Plateau drilling provides a near—ideal opportunity to carry

. out such a test off a margin with known tectonic/subsidence history, an

' excellent stratigraphic record and an eéxtensive 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-1l,

‘' and EP12P, near well Eendracht-1, as well as the more "oceanward" sites of

+ EPl10A 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-Cemnozoic rec¢ord can be compared with the "oceanic" record of
“-proposed sites AAPIB and AAPZ. . : ; :

The existing high-density grid of industry data in the &drea will also

* ensure a multidisciplinary approach to test the éustatic model, by dccess

" . to seismic, well-log and biostratigraphic data that can be combined with
the magnetic-, isotopic-, dnd detailed biochronostratigraphic data from the

.. proposed sites, leading to accurate subsidence modeling and sequence
ZIapping on a regional extent.

‘ﬂetetmining the bulk geochemical -composition of the oldest Indian Ocean
*. crust as a reference section for uuderstanding.geochemical fluxes at

__aubduction gones

The extent to which sedinent 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 coupoaitions (Fig.
o 7) (e.g., Hole et al., 1984; Tera et al., 1986).

& There are few data on the conposition of old altered oceanic basoment,
. 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

f‘ieotion 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 conprcssivc plate margins," as. described by Working Group .2 of COSOD II
(987, ‘

Logging grogram

Leg 122. Our underatanding of the early aedimentation, aubsidence
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
microresitivity tools in this combination will also yield finer resolution
of Milankovitch. cycles in the sedimentary sequence.

Leg 123. The najor focus of logging as well as drilling on Leg 123,
will be at proposed site AAPIB 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 acdinentary sequences and seismic
profiles. ; =

. At proposed site EP9E on the Wombat Plateau, clso scheduled for
drilling on Leg 123 the threc standard Schlumberger tool conbinations willl

be run.

Site objectives

. .-EP2A is located at the foot of the western escarpnent of the Exnouth
Plateau and is underlain by either oldest Gascoyne Abyssal Plain oceanic
crust .or by "ttransitional” crust, i.e., continental crust alternating with
volcanic. flows and sills extrudcd or intruded during breakup, when magmatic
underplating and upwelling of the asthenosphere occurred owing to the
_extreme thinning of the continental ctrust to. 20 km (Mutter et al., in
 press). At EP2A ye should .bé 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" pclcobathynetrie evolution .and the transition of the rift stage into. a
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i.juvenile ocean stage in a setting close to the oceenfcontinent boundary.

At prOPOSEG site EPZA (and at proposed sites EP10A and AAPIB, see .

_'below), coring . and logging will allow us to address the foliowing

‘questions: -
“a. How and when did rifting start and whet was the paleoenviroﬂment before

- be

.‘c.

4

L

| £

and after this important geodynamic event (climate, paleogeography,

- water depth)?

What "are the age, nature and geodynamic inplieetions of the iuportant
early-rift volcanic¢ episodes?

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

How distinctly.can the ttansition from a Hiddle Jurassie. rift faciea to’
an Upper Jurassic early post-breakup facies be dated, and what was the.
paleoenvironment (paleo—waterdepth clinate, etc.) before, at and after
this event? )

How ¢an 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

g
'~ -ocean stage" (Oxfordian to Neocomian)?
‘Can the tectonic development of Exmouth Plateau between the breakup in

- W

= Le

-Indian Ocean crust?:

How fast was the subsidence during the first 30-=40 m.y. of the “juvenile

the north (Callovian) and the breakup at the central plateau (Aptian) be
correlated?

Can the Jurassic to Lower Cretaceous stratigraphic-evolution be
explained by tectonics and/or eustatic sea-level fluctuation and can

both factors be separated?
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

‘dubsidence 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
pPress). 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" (i.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
iedinentation, the "juvenile ocean stage."
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EPIE 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 EP10A which will sample the older section of the plateau.
At EPJE 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 levél 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 AAPIB 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 1is located on the outer part of the central plateau north of
Site EP7V and close to industry well Eendracht-l (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 ctust was deformed

by brittle failure (Hutter et al., in press).

AAPII 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 Jurassiq calcareous claystone, marlstone, and
-1imestone, and gabout 300 m of old ocean crust. The objectives for this site
are (1) Mesozoic nagneto—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. gaochenical reference hole in oceanic crust for -
investigating-uaguatic processes . at plate Iargins..

AAPZ, also in the southwestern part- Qf the A;go Abycsal Plain, is
located slightly northwest of proposed site AAP1B., Its objectives are
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" similar to those of Site AAP1B and it will provide an overlappiné_seétioﬂ
for high—resolution stratigraphy and dating of M—24/H-25.

OPERAIIONB PIAN

‘Leg 122

Leg 122 will drill proposed site EP10A' first (Table 3). ' There are
two scenarios for drilling this site: (1) drill the primary EP10A' site to
1300 m (Triassic) using a free-fall come; (2) if the Triassic objectives

_are not reached 'at that hole, JOIDES Resolution, after logging, will mové
~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 (PPSP).

" EP2A will be drilled next. A total penetration of 800 m (including 50
- m of basement) is planned using the APC and thle rotary core barrel (RCB),
 followed by standard Schlumberger logging. After drilling EP2A, the
"decision of which site to drill next (EP12P or EP?V) w111 be made at sea.

EP12P, in response to PPSP concerns, is located approxinately 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 thée ship. After JOIDES Resolution
_ makes a crossing seismic line over the site, we will.APC the upper 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-1l, 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 &nd 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 Vinck-l well and therefore that the Windalia Radiolarite
is a wet reservoir, we will APC/XCB (extended core barrel) the hole to
between 550 and 600 mbsf. At this depth, the seismic-stratigraphy tool
'(Sllml ray and velocity) will be run. If the shipboard Petroleum Geologist
thinks that the atratigraphic datums vary 10 m or less 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
“8chlumberger logging suite will be run.and the hole terminated.
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' Leg 123

s Leg 123 will first drill proposed site EP9E (if it was surveyed during
Leg 122; EPYF will be drilled if EPIE 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 AAP1B. The
.upper section will be cored with the APC. A reentry cone will then be set
arid 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
seigmic profile (VSP). Proposed site AAP2 is an-alternate to AAPIB.
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TABLE 2., Legs 122 and 123,
Exmouth Plateau and Argo Abyssal Plain drilling program

SITE LATITUDE LONGITUDE WATER DRILLING DRILLING LOGGING TOTAL

8 "B 'DEPTH  DEPTH TIME TIME  TIME
. (m) _ (m) (days) (days) (days)
%6 122 | |
EP2A  19%56' ~ 110%27' 4050 800" 10:8° . Ll 11.7
EP7V . 20°35° 112°13' 1373 . 1125 9.7 . 2a* 1.8
EP10A" 16°56" 115233' 2050 1300 - 12.8 3.0 15.8
16°57" 115%33* : - e
EP12P 19951 112°15' 1356 . 940 = 9.4 1.5 10.9
Alternate - - o 2 it
_EP11B  16%49* 117°29' 3360 1200 10.1 1.8 11.9
LEC 123 _ —
EP9E  16°%6'  115°31' 2000 - 1000 9.3 1.9 11.0
or gl 4t B
EP9F  16°34" 115°28' . 2700  800: 9.3 1.7 11.0
AAP1B  15°58" 117°3%* 5740  1200"" 32.9 7.5, 40.4
Alteinnte ) ’ _ .
AAP2"  15%42° 117°20' 5700 1000 16.0. 4.8  20.8

'*Includea' 50 m of basalt.

One logging run when 'drilling reaches about 600 m and the standard three runs
at the conpletion‘of drilling. - ;

Thera are two posaible 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.
S - =
Includgs 300 m of basalt.

: I!Tila‘éalpnlntion based oﬁiﬁaahins the uﬁper 200 m.
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LEG 122, EXMOUTH PLATEAU Auntigzg iBYSSAL PLAIN DRILLING PROGRAM
Date " Time on Station Transit Time
. (Days)# ~ (Days)
A Qingapore, | . 3 July
_' Transitlsingaporg_— EP10A ' 5.6%
AR EP10A 9 July
5 15.8 .
" LV EPI0A" 24 July
EPYE Site Survey o 0.5
Transit EP10A - EP2P = _ 146
AR EP2A - 26 July
| 11.7
SLV EP2A 7 August
'fﬂhipboatd decision |
Transit EP2A-EP12P ;; EP7V _ o : 0.5
EP12P - '
10.9
Transit EP12P - EP7V o | 0.5
ER7V . #
P 11.8
'LV EP7V or EP12V 22 August
- Transit EP7V or EP12P - Singapore ' 6.0

‘AR Singapore 28 August

41.3(time available) 14.7
56

?file on station includes time to APC upper section, trip pipe and RCB to total
depth, and make 3 logging runs. At Site EP7V, it alao allows time to make an
&dditional logging run at 600 mbsf.
*Assume transit time of 11 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, recoverins the
" 1300 m section, without using a reentry cone.
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' TABLE 4
LSG 123 "ARGO ABYSSAL PLAIN AND EXMOUTH PLAIEAU
J PROPOSED SITE OCGUPAIIOH SCHEDULE" -

- Date Tinh on Station Transit Time*
. - (Days) (Days)
LV Singapore 2 Sept.
Transit Singapore - EP9E 5.6
.AR EP 9E 8 Septs -
: 11.0 (Includes 40.8 hr for logging)
LV EP. 9E 19 Sept.

Transit EPIE - AAP1B 0.2

AR AAPIB - 19 Sept. =

e S L ' " 40.4 (Includes reentry logging; BHIV,
magnetic susceptibility, VSP, -
hydrofracture and porqsity)_ <

LV AAP]1B - 28-29 Oct.

Transit EP9E - AAPIB. 2.8

AR Darwin 1 WNov.e 2

51.4 ' 8.6 =
60 days total

#Transit assumes average speed of 11 kt.
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Regional and tectonic setting of the.Scott, Exmouth,-and Wallaby
Plateaus off northwest Australia. Bathymetry from Falvey and
Veevers (1974) and Veevers and Cotterill (1979); magmetic
lineations after Heirtzler et al. (1978) and Larson et al.
(1979). From von Rad and Exon (1983).

iBathynetric map of Exnouth Plateau and vicinity with location of

planned ODP sites (bold stars) and commercial wells .(open
circles, modified from Exon, EMR unpublished data). Bathymetry

in meters.

Schematic east-weat and north-south cross sections of Exmouth

Plateau with proposed ODP Legs 122 and 123 sites (Exon and von
Rad, unpublished). .

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).

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).

Plate-tectonic reconstruction and paleogeography of the
- southeastern Tethys Ocean during Late Jurassic time. After

Audley-Charles (in press).

lasud/144Nd V8. 37Sr/865r 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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?1gnre 3. Schematic east-west and north-south cross sections of Exmouth Platéan with proposed
ODP Legs 122 and 123 sites (Exon and von Rad, unpublished),
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SITE NUMBER: EP2A

POSITION: 19°56's, 110°27'E JURISDICTION: Australia
SEDIMENT THICKNESS: 750 m PRIORITY: 1

WATER DEPTH: 4050 m

PROPOSED DRILLING PROGRAH _ APC upper 200 m; RCB to 800 m, 1nc1uding 50 m
of basalt.

SEISHIC RECORD: Crossing of BMR/Rig Seismic lines 55/002 and 55/0033, 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 prograssive upward marine influence. 3. Post-breakup
marine sedimentation, transition shallow-deeper marine sedimentation (Upper
_Cretaceous—?aleogene) 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 shrvey line 56/002 and 56/003.
Figure 2. -Projected location of EP2A on seismic line BHR'SG/OOBE.

Figure 3. Seismic line BMR 55/0038 with location of EPZA projected 0.9 km
from the west. J

Figure 4. BMR seismié 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's, 112°13'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 73-A—zn near shot point 3508

; LOGGING: 1 logging run at 550—600 nbsf, standard logs at total depth -

OBJECTIVES:

1125 nbsf.

l. Cont;ol of relative sea level by global eustasy, _
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 bilostratigraphy. 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: (Approxinate 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.

" Figure 2.

‘?igure 3.
Figure 4.

Figure 5.

Location map for EP7V.

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

Schematic depth cross section showing geological interpretation
near EP7V.

Interpretation of seismic line WAS 76-22 showing projected
locations of Vinck 1 wellsite and EP7V.

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's, 115°31'E JURISDICTION: International
SEDIMENT THICKNESS: 8-10 km = PRIORITY: 1

WATER DEPTH: 2000 m

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 syn-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 Cretaceoua 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).

SEDIHENT 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 aite page for EP9F)

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

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

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 pre~ and syn-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 catbonates

280-990 m Cretaceous marine claystones to marginal marine

del:aic sediments
990—1000 m Triassic pre-breakup unconformity sediuents

SITE FIGURES (following pages):

' Figure 1. Location map showing seisuic line BMR 56/013 and proposed aites
. EPgB and -EP9F. . i1 3

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

Figure 3. Segment of sqisnic line 56/013, showing location of EP9F.
" e , o o ' ;o
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Two-way traveltime (s)
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Proposed Drill Site
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SITE NUMBER: EPl0A - EP10A"

POSITION: 16°57's, 115°33'E to JURISDICTION: International
16°56's, 115°33'E
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:

OBJECTIVES:

Standard

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
21200 m  Triassic rift and pre-rift sediments

SITE FIGURES (following pages):

Figure

Figure

Figure

Figure

Figure

l.

2.

4.

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

Seismic line 56/013 showing location of Figure 3, and EP10A' and
EP10A". EPIOA is located on seismic line 56/020B. Its projection
onto line 56/013 coincides with the location of EPI0A’.

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 EPIOA'.

B. Schematic interpretation of a segment of line 56/013 shown in A.

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

Seismic line 56/020B showing location of EP10A.
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SITE NUMBER: EPL1B

POSITION: 16%49's, 117°29'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: 1. Triassic to Middle Jurassic pre- and syn-rift sedimentation:
facies, paleobathymetry, and subsidence history. 2. TUpper
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). % e
. ' - approx. 200 m Uppermost Jurasaic-Lower Cretaceoua
‘calcareous claystones, siIt/sandsuone
790 m Uppernost Triassic to -Middle Jurassic
' shallow-water carbonntes, ferruginoua clay
and sandstone, clas;ic sediments of "coal

. _neaaute sequence

SITE FIGURES (following pages)

-Figure_}, .Track chart showing location of seismic lines and EPIIB.

Figure 2. A. Seismic line 56/024 with location of EPI1B.
B .‘Bu Schenatic iuterpretation of portion of seianic -1ine shown 1n A.

Pig@fe 3. Seiamiu lina 56}0253 with location of EPIIB.
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SITE NUMBER: EP12P

POSITION: 19°51'S, 112°15'E JURISDICTION: Australia
SEDIMENT THICKNESS: 8-10 km PRIORITY: 1

WATER nxéra: 1354 m

pnorosnn DRILLING PROGRAM: Make crossing seismic line; APC upper 200 m, RCB
" to %0 m (50 or above Dingo Claystone)

"SEISMIC REGORD: North of Line ?BAPZB& (at shot point 2500 on line 79B-1425)

-LOGGING: Standard

_OBJECTIVES: - Tining, duration and amount of -ubsidence of the block-faulted
. outer. Exmouth Plateau margin-and ‘a comparison with similar
parameters on the central Bx-outh Plateau dominated by thin-skinned

detnchuent.,_l

', SEDIHENT TYPE: 400 m of pelagic carbonatea overlying 600 m of shallow water,
' torrigenous, syn-rift facies. .

- 8ITE FIGURES (following~pages)

5 F:l.g'ute 1. bLOCﬂtiOIi map ahowing selan.{c line XTBA—234 EP12P, and Eendracht
wellsite._ . ) s

!&éqté:i._lA. Schematic 1ntorpretation of aeia!ic ltne shown in B, showing
= ¥ location of Eendracht well and projécted location of EP12P.
"B« Seégment - of leismic 1line XYaA-234 ahowing projeeted location of ..

© . EPI12P.- . , ‘ ‘ _ _ _;

_Figure 3. Segment of seismic line x79-1&25 showing loentton of Eendracht utll
R " and EPlqu ' . . ; }

Figurqﬁé. ‘Tine section to top of Barrow. Group (Neocondﬂn) “with location of
o Eondtacht.woll EPIZP, -and sdiooent aoiunic lfnoa.

S _“‘_'.‘

'1rigure:§£- Intorptotive dopth aection at Eehdracht well with projectod
J N -locotion of EP12P, : i o e
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SITE NUMBER: AAPI1B

POSITION: 15°58's, 117°34'E . JURISDICTION: International
SEDIMENT THICKNESS: 900 m © PRIORITY: 1

WATER DEPTH: 5740 m

PROPOSED DRILLING PROGRAH APC upper 200 m, set reentry -cone, RCB to 1150 n,
including 250 m of basalt.

SEISMIC RECORD: BHR[gig Seismic 1ine 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 AAPZ). 3. Statistical modeling
of Jurassic licrofossil distribution (with AAP2). 4. Tethyan .
paleocirculation. . :

SEDIMENT TYPE: 0.23 8 Cenozoic siliceous/calcareous ooze/clay
0.15 s ?Upper Cretaceous zeolitic clay
0.35 8 Neocomian-Oxford carbonates and calcareous
: ' claystone
approx. 900 m (oceanic) basement

SITE FIGURES (follbwing pages):

Figure 1. Track chart showing location of AAPIB and qeismic lines 56/022 and
, 56/023cC. , ;

‘Figure 2. Seismic line 56/022 showing location of AAPIB.I
Figure 3. Seismic line 56/0230 showing location af AAPIB and Figure 4,

- Figure 4. Short segment of pqisnic line 56/0230 with,;nterpte:atipn,
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' SITE NUMBER: AAP2

POSITION: 15%42's, 117°20'E 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 cortesponding to
' marine magnetic anomaly M25.

- LOGGING: Standgrd

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 Neocomian-Oxfordian carbonates and
claystones +300 m and 100 m in oceanic crust (see AAPIB).

SITE FIGURES (following pages):

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

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

OCEAN DRILLING PROGRAM LEG 122

- Co-Chief Scientist: ULRICH VON RAD

Bundesanstalt fur
Geowissenschaften und Rohstoffe

D-3000 Hannover 51

Postfach 510153

Federal Republic of Germany

Co-Chief Scientist: BILAL HAQ
Marine Geology & Geophysics

National Science Foundation
1800 G. St. NW
Washington, D.C. 20550

Sedimentologist/ SUZANNE O'CONNELL

Staff Scientist: . Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, TX 77840
BITNET: OCONNELL@TAMU

Sedimentologist: PETER E. BORELLA
28000 Marguerite Parkway
Mission Viejo, CA 92692

Sedimentologist: THIERRY DUMONT

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

Sedimentologist: NEVILLE EXON
Bureau of Mineral Resources

POO. Box 378
Canberra, ACT
Australia

Sedimentologist: NACI GORUR
' Itu Maden Fakultesi

Jeoloji Bolumu
Tesvikiye, Istanbul
Turkey
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Sedimentologist:

Sedimentologist:

Sedimentologist:

Geophysicist:

Paleontologist:
(Nannofossils)

Paleontologist:
(Nannofossils)

Paleontologist:
(Foraminifera)

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: IANZDENALI@STANFORD

MASSIMO SARTI

Dipart. Scienze Della Terra
Universita Della 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:

-Orginic 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 Bld.

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 DAVID K. O'BRIEN

Specialist: ' Hawaii Institute of Geophysics
2525 Correa Rd.
Honolulu, HI 96822

Logging Scientist/ JUAN M. LORENZO
Physical Properties Specialist: Lamont-Doherty Geological
Observatory
Palisades, NY 10964

Logging Scientist: ROY H. WILKENS
University of Hawaii at Manoa

Hawaii Institute of Geophysics

2525 Correa Road

Honolulu, Hawaii 96822

BITNET: WILKENS@LOIHI.HIG.HAWAII.EDU

Petroleum Geologist: ALISTAIR BENT
BP Petroleum Development
Farburn Industrial Estate
Dyce, Aberdeen AB2 OPB

United Kingdom

LDGO Logging Scientist: XENIA GOLOVCHENKO
Lamont-Doherty Geological

Observatory
Palisades, NY 10964

Operations Superintendent: CHARLES HANSON
Ocean Drilling Program

Texas A&M University
1000 Discovery Drive
College Station, TX 77840

Schlumberger Loggef: ANDREW PORAT
Schlumberger Offshore Services

369 Tri-Star Drive
Webster, TX 77598

Laboratory Officer: BILL MILLS
' Ocean Drilling Program

Texas A&M University
1000 Discovery Drive
College Station, TX 77840

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

_Curatoriai Repreaentative;
Computer Syatéms Hanaget:
Electronics Technician:
Electronics Technician;
Photogra?hef:

Chemistry Technicia?:
Chemistry Technician:

Marine Technician:

MICHIKO HITCHCOX

Ocean Drilling Program
Texas A&M University

1000 Discovery 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

Qcean 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 Discovery Drive
College Station, TX 77840
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SHIPBOARD PARTICIPANTS

OCEAN DRILLING PROGRAM LEG 123

Co-Chief Scientist: FELIX GRADSTEIN
Atlantic Geoscience Centre
Bedford Institute of Oceanography
Dartmouth, Nova Scotia B2Y 4A2
Canada

Co-Chief Scientist: JOHN LUDDEN
s Department of Geology

University de Montreal
C.P. 6128, Succ. A,
Montreal (Quebec)

H3C 337

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

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

Sedimentologist: DAVID C. KOPASKA-MERKEL
116 First St.
Troy, N.Y. 12180

Sedimentologist: JEAN PHILIPPE MARCOUX
Universite Paris 7
Science Physiques de la Terre
t.25/14 1° Et
2 Place Jussieu
75251 Paris Cedex 05
France

Sedimentologist: MICHAEL SCHOTT
Institut fur Palaontologie
und Historische Geologie
Richard-Wagner-Str. 10
D-8000 Munchen 2
Federal Republic of Germany

Sedimentologist: ' 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)

Paléontologiat:
(Nannofossils)

Paleontologist
(Radiolarians)/
Sedimentologist:

JURGEN W. THUROW

Institut und Museum fur Geologie
und Palaontologie 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.0. 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 Gorgeéu '

29287 Brest

France
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Paleomagnetist: KAZUTO KODAMA
. " Department of Geology
Faculty of Science
Kochi University
Kochi 780, Japan

Paleomagnetist: JAMES G. 0GG
Dept. of Earth/Atmospheric Science

Purdue University
West Lafayette, Indiana 47907

CURRENTLY AT:
115 West Lincoln
Riverton, WY 82501

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

Igneous Petrologist: TERRY PLANK
Lamont-Doherty Geological

Observatory
Columbia, University
Palisades, NY 10964

Inorganic Geochemist: JOHN S. COMPTON
University of South Florida

Department of Marine Science
USF at St. Petersburg

140 Seventh Avenue South

St. Petersburg, FL 33701-5016

Organic Geochemist: TERRY HAMILTON
School of Earth Sciences

The flinders University of
South Australia

Bedford Park

South Australia 5042

Physical Properties N. R. ﬁRERETON
Specialist: British Geological Survey

Keyworth
Nottinghamshire NG12 5GG
United Kingdom



Legs 122 and 123 Scientific Prospectus

page 84

Physical Properties
Specialist:

Logging Scientist/
Geophysicist:

Logging Scientist:

Logging Scientist:
LDGO Logging Scientist:

Operations Superintendent:

‘Schlumberger Logger:

Laboratory Officer:
Development Engineer:

~ Yeoperson:

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. 1B
P.0. Box 1883 Jarlesletta
N-7001 Trondheim

Norway

BRENNER O'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 7?840

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

Marine

Marine

Marine

Marine

Marine

Technician:

Technician:

Technician:

Technician:

Technician:

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 KUROKI _
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 Statiomn, 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

A





