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REPORT OF THE JOINT OCEANOGRAPHIC INSTITUTIONS, INC. SPONSORED
WORKSHOP ON FUTURE SCIENTIFIC DRILLING IN THE SOUTH PACIFIC AND
ANTARCTIC MARGIN

I. INTRODUCTION,

A. Introductory Statement.

No major regicn of the world ocean has been so sparsely
drilled as the South Pacific. Previous drilling in the South
Pacific, including the Antarctic margin, by the DSDP-IPOD program
was confined to the low latitudes, western margins, and south-
eastern margin near the Antarctic Peninsula. Due to the remoteness
of much of the South Pacific, our knowledge of its sedimentary
history, paleoceanography, and lithospheric characteristics in vast
regions is based solely on a sparse record from piston cores and
rock dredges. Additional ocean drilling in the South Pacific is
needed if an adequate global representation of drill sites is to be
obtained for evaluation of temporal changes in glokal characteris-
tics and dynamics of climatic, oceanographic, sedimentologic,
tectonic, and lithospheric systems.

B. Backaground of the Workshop.

To provide the U.S. scientific community with an opportu- .
nity to express their interest in future drilling in the South
Pacific, a workshop was funded by the Joint Oceanographic Institu-
tions, Inc. under contract JPO 9-86 to P. F. Ciesielski. An
announcement of the workshop was published in Geotimes, and Nature,
and advertised through a mass mailing to approximately 200 indivi-
duals to encourage participation. The workshop was held at the
University of Florida on April 20, 21, and 22, 1986. A list of
participants is provided in Table 1.

The purpose of this workshop was to bring together a
diverse group of geophysicists and geologists .to collect, discuss,
and synthesize ideas and proposals for future drilling in the South
Pacific region. This report discusses . major scientific problems
which may be addressed by future drilling in the South Pacific
region and presents specific drilling proposals related to these
scientific themes. The contents of this report reflect the contri-
butions made by those scientists participating in the workshop or
those who submitted proposals to the workshop. The report makes no
pretense that the scientific themes and site proposals presented
herein cover all possible problems which may be addressed by South
Pacific drilling.

C. Organization of the Report.

The contributions of this report largely represent
scientific objectives and site proposals for the South Pacific,
including the Antarctic margin. We have included, however, pro-
posals for the Southeast Indian Ocean region south of Australia
because: 1) present drilling plans in the Indian Ocean are outside
this region, 2) there are fundamental scientific problems in this
region which are of critical importance to South Pacific objec-
tives, and 3) evaluation of the potential drilling objectives of
the area is essential to logistical planning of the of the route of
exit of the JOIDES Resolution from the Indian Ocean.
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Participants of the workshop divided into two thematic
grcups to discuss potential South Pacific drilling objectives and
to develope site proposals. Section II of the report presents the
results of the Lithosphere/Tectonics Working Group. Preceeding the
site prcposals of this secticn is an overview of tectonic and
lithosphere problems. The results of the Sediment and Ocean His-
tory Working Grcup are presented irn Section III. This secticn
is divided into two parts, the first being a discussion of majcr
scientific themes which may be addressed in the South Pacific
region, and the second comprising site proposals for specific or
general areas.

Section IV includes other site proposals for the SE Indian
Ocean and South Pacific which were written or submitted prior to
the workshop. Many of these proposals have already been fcrmally
submitted and have been, or are being, reviewed by ODP panels.

Some cf these proposals are currently being revised or updated for
resubmission. We include them here to provide in this single
volume a fairly comprehensive compendium of site proposals for this
region to assist ODP thematic and regicnal panels and cthers in
developing future drilling plans.

Many of the proposed sites.in this report have multiple
objectives which are cf interest to twc or more of the ODP thematic
panels. Table 2 provides a handy reference fcr the major thematic
scientific objectives of each proposed site. Maps following this
table illustrate the locations cf these sites.

Paul F. Ciesielski
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Department of Geology
University of Florida
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Department of Geology
University of Florida
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Earth Sciences Board
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Dr. Doug Williams

Department of Geology
University of South Carolina
Columbia, South Carolina 29208

Dr. Sherwood Wise, Jr.
Department of Geology
Florida State University
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TABLE 2

Site Objectives

SITE LITHO. TEC. SOH
II. Lithosphere/Tectonics Working Group
MT-1 Micronesian Trench X X X
MT-1A v X X X
MT-2 _ " X X X
MT-22 " X X X
AB-1 Peru-Chile Trench X
AB-2 " X
AB-3 " X X
AB-4 " X
AB-5 " X
AB-6 " X X
AB-7 Arica Bight-Nazca Ridge X
CTJ-1 Chile Margin Triple Junction X
CTJ-2 " X
CTJ-3 " X
BR-1 Bransfield Strait X X X
AP-1 Antarctic Peninsula X X
AP-2 " X X
AP-3 " X X
AP-4 " X X
WwB-1 Woodlark Basin, Ghizo Ridge X X
WB-2 New Gecrgia Group, Blanche Channel X X
WB-3 Eastern Woodlark Basin X X
MF-1A Manus Forearc X X X
MF-1B " X X X
ss-1 South Shetland Islands Region X X X
§s~-2 " X X X
MP-1 Manihiki Western Plateau X X X
MP-2 Manihiki North Plateau X X X
MP-3 Manihiki Bigh Plateau X X X
0J-1 North Ontong-Java Plateau X X X
0J-1A " X X X
0J-2 Central Ontong-Java Plateau X X X
0J-3 Southern Cntong-Java Plateau X X
0J-3A " X X
0J-4 v X X
0J-5 Malaita Anticlinorium’ X X
0J-6 " X X
AIC-1 Austral Island Chain X X X
AIC-2 " X X X
AIC-3 " X X X
MI-1 Marquesas Islands X X
MI-2 " X X
MI-3 . X X
T-1 SE flank of Tahiti X
NT-1 Northern Tuamotu Island X X
NT-2 " X X

- 13 -
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LR-1
LR-2
LR-3
SGH-1

sG-1
SG-2
SG-3
OopP-1
OP-2

III. Sediments and Ocean History Working

Louisville Ridge

"

Small scale geoid height

anocmalies
Sala y Gomez Ridge

014 Pacific Crust

KD MM

Group

WRS-1
WRS-1A
WRS=-2
WRS-2A
WRS-3
WRS-3A
WRS-4
WRS-4A
WRS-5
WRS-5A
WRS-6
WRS-6A
WRS-7
AP-1
AP-2
AP-3
AP-4
BS-1
BS-2
BS-3
As-1
EPRT-1
EPRT-1A
EPRT-2
EPRT-2A
EPRT-3
EPRT-4

KTPR/EPRT-5

Western Ross Sea
"

Antarctic Peninsula
"

"

Bellingshausen Sea

"

Amundsen Sea

East Pacific Rise Transect

IV. Previously Submitted Proposals

LHR-1
LHR-2
QP-1A
QP-2A
QT-12
CsB-1
CsB-2
TB-1

GB-1

Lord Howe Rise

Queensland Plateau Margin

"

Coral Sea Basin

Tasman Basin
Goodenough Basin
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wss-1
wss-2
Wwss-3
WSsS-4
RIR-1
RIR-2
NBT-1
NBT-2
NBT-3
NBT-4
NBT-5
TS-1A
TS-1B
TS-1C
TS-2
TS-3
GBR-1A
GBR~-1B
GBR-2
GBR-3
GBR-4
GBR-5
AM-1
AM-2
AM-3
AAD-1
AAD-2
AAD-3

B-1

SEP-1
SEP-2
SEP-3

STR-1

STR-2
STR-3
AAD-4
AAD-5
AAD-6
oT-1
oT-2
OoT-2A
0T-3
oT-4

WL-2
WL-3
IB-1
IB-2
MB-1
BB-1
BB-2
BB-3

West Solomon Sea Basin

"
"
[T

Rennell Island Ridge

Western New Britain Trench

Western Tasman Sea
"

"
”

Great Barrier Reef Slope

Adelie Land Margin
"

1"

Aust.-Ant. Discordance
1i]
(1}

Axial Bounty Trough

"

Southeast Pacific
"
"

South Tasman Rise
"

Diamantina Zone
Cenduna Plateau
"
Otway Basin
"
"
“
"
Wilkes Land Margin
"

Indispensable Basin

Mborokua Basin
Buka Basin
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SB-1
SB-2
BAT-1"
BAT-2
BAT-3
BAT-4
BAT-5
IaB-1
IAB-2
IAB-3
DEZ-1
DEZ-2
DEZ-3
DEZ-4
DEZ-5
DEZ-6
MuT-1
MaT-2A
MaT-2B
MIa-1
MF-2
MF-1C

Shortland Basin

Southern New Hebrides Arc

Mussau Trench
Manus Trench
Mussau Island Arc
Manus Forearc

"
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II. TECTONICS AND LITHOSPHERE WORKING GROUP
A. Overview
1. Scientific Problems of Active and Passive Margins

A variety of tcpics of interest were identified in the
South Pacific-Antarctic Margin region. Here they are grcuped into
tectonic problems, problems of volcanism and plate margins, and
passive margin histories.

Ridge-trench collision is a process that is observed at a
limited number of localities, most of which occur in the South
Pacific (see Ridge-Trench Overview, Section II, D-3). Such
collisions are likely to have occurred many times in the geologic
record, particularly along convergent plate margins of long
standing, though few appear to have been recognized. The Tertiary
ridge-trench collisions off the Antarctic Peninsula and the present
collision of the Chile triple junction provide a unigue opportunity
to examine in detail the interplay of tectonic erosion, thermal
effects associated with collision and subduction of the ridge,
vclcanism, and metamorphism in the forearc. The Antarctic
Peninsula and the Chile triple junction form a complementary pair
of ridge-trench collisions differing principally in that very slow
subduction has continued south of the triple junction after
collision.

Farther north at the Arica Bight, the forearc region is
characterized by sediment starvation and a change in convergence
vectors. Unlike most forearc regions in which sediment supply is
sufficient to build an apron out onto and over the trench, thus
obscuring the details of accretion and subduction budgets, uplift
rates etc., in the Arica Bight it is possible to distinguish the
biogenic and clastic contents of the basin fills on the oceanic
plate, slope, and shelf. This permits discrimination of the
sediment in the deformed forearc. Furthermore, the change in
orientation of the trench.at the Arica.  Bight allows investigation
of the role of oceanic lithosphere structures in determining the
evolution of structures and basins in the forearc terrain. (See
Forearc and Tectcnics Overview, Section II, D-1).

Volcanism associated with active plate margins can be
studied in many parts of the world, but within the South Pacific-
Antarctic Margin region there exist some anomalous situations that
merit investigation. One of the other sites of ridge-trench
collision is the young Woodlark Basin where the spreading center
is being subducted beneath the Solomon Islands. Dredging has
recovered dacitic rocks adjacent to, but outside, the trench and on
the subducting slab. Another anomalous region is the forearc
terrain of the Manus basin which is interpreted to include wide-
spread lava flows of uncertain origin. Finally, dredging of the
backarc basin of the very young Bransfield Strait has recovered
fresh andesites from volcanic centers in the middle of the basin.
Investigation of this young marginal basin would address guestions
cf the roles and influences of subduction, subcontinental mantle,
and suboceanic mantle on the composition of magmas generated during
the transition from continental tc oceanic rifting.

- 29 -



The study of passive margins in this region has two fcci,
cne dealing with conjugate margins and the other with tectonism andé
glaciation. The orthogonal spreading between Antarctica and
Australia provides an uncomplicated and ideal setting within which
to study and compare the evolution of opposing margins, though the
Antarctic margin history during the late Cenozoic differs due to
the effects of glaciation. However, what sets these conjugate
margins apart is their association with the Antarctic-Australia
discordance which is inferred to be of long standing, possibly well
into pre-breakup time, and the possibility of testing the models of
passive margin evolution and theoretical models of rifting and
subsidence.

In contrast to the Antarctic conjugate margin is that in
the western Ross Sea. This is a rifted margin in which the rifts
run parallel to the Transantarctic Mountain range and nearly
perpendicular to the continental margin. Rift development appears
to have a temporal association with uplift of the Transantarctic
Mountains which are likely to have played an important role as ice
centers or as a range blocking and deflecting ice. Investigation
of the Victoria Land basin in the western Ross Sea will yield data
on the Mesozoic and Cenozoic history of the continent, the sub-
sidence of the Ross Sea embayment ané associated uplift of the
Transantarctic Mountains, and the pattern of glacial events that
may well have been initiated in the early Cenozoic.

2. Drilling Proposals for Passive Margins

Within the South Pacific-Antarctic Margin region passive
margins are located in the Ross Sea and Wilkes Land sectors of
Antarctica, the southern and eastern margins of Australia, the Lord
Howe Rise, New Zealand and the Campbell Plateau. .The objectives
for passive margin drilling include: timing of breakup,  deposi-
ticnal environments associated with rifting and subsequent
foundering of the margin; subsidence history; the dating of
erosional episodes, establishment of oceanic circulation patterns,
etc. -

a. ROSS SEA. The Ross Sea sector of Antarctica encompasses
a region of thin crust (20-30 km) in abrupt juxtaposition with the
Transantarctic Mountains (approximately 40 km thick crust). Major
sedimentary basins are oriented approximately north-south, and are
parallel and to the east of this crustal boundary. These sedi-
mentary basins contain sequences that may be as old as Jurassic and
may be floored by pre-breakup strata of the Beacon Supergroup (the
Gondwana sequence of Antarctica). The seguences also contain a
record of the history of glaciation. Drilling a series of sites in
the Victoria Land Basin will provide information on the rifting of
Antarctica associated with Gendwanaland breakup, a (?) late
Jurassic to late Tertiary history of sedimentary basin filling
which cannot be cbtained from any outcrop geclogy except near the
tip of the Antarctic Feninsula, important paleobiogeographic and
paleoceanographic data bearing cn the evolution cf seaways during
the Cretaceous and Tertiary, information on the uplift of the
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transcontinental Transantarctic Mountains during the same time
interval, and finally a record of glacial events including possible

relations between ice volume and global sea level changes in the

Cenozoic.

b. WILKES LAND MARGIN AND THE CONJUGATE AUSTRALIAN MARGIN.
The conjugate margins of Australia and Antarctica afford an oppor-
tunity to examine many aspects of "classical" passive margin evolu-
tion. On the Wilkes Land margin a.pre-breakup seguence overlain by
syn-rift and post-rift sequences are clearly recognized in seismic
records. The ages of these seguences, and their interpretation,
are matters of debate and in part reflect differences of opinion
about the age of the oldest anomaly. Drilling a series of sites
off the Wilkes Land margin will establish the age of the oldest sea
floor, the nature of the basement and overlying unconformities on
the continental rise and slope, yield data on the evolving seaways
between Antarctica and Australia, and provide much needed informa-
tion on ice buildup and fluctuations in a region dominated by the
East Antarctic ice sheet but unaffected by the Transantarctic
Mountains and its Cenozoic uplift. 1In addition comparable data,
except for that pertaining to glaciation, would be. acquired on the
opposing margin. However, the apparently simple orthogonal
spreading also affords the opportunity to test models of passive
margin stratigraphy, such as breakup and rift-onset unconformities,
and theoretical models of extension and subsidence.

. c. AUSTRALIAN SITES. Drilling objectives for the Ceduna
Platform, Otway Basin, and South Tasman Rise all have features in
common. They are concerned with the rifting of Australia from
Antarctica, the depositional environment, regional seismic uncon-
formities, subsidence histories and so on. Some sites, on or
adjacent to the Ceduna Platform, will complement those of the
Wilkes Land margin, as discussed above. The Lord Howe Rise docu-
ments separation of New Zealand from Australia and includes the
usual passive margin objectives. Oceanic circulation pattern
changes may record major oceanographic changes attendant on
Australia-Antarctica separation. The objectives for the sites off
Queensland are very similar, although including much more detailed
investigation of rift-fill sequences, volcanism, tectonism across a
passive margin, and the nature of the crust-ocean boundary.

3. Lithosphere Objectives and Proposals

a. OCEANIC PLATEAUS. The Southern Pacific region contains
a number of anomalous oceanic "plateau" regions where the crust has
been determined to be from 30 to 40 km thick. A few scanty samples
of basaltic lavas have the major element characteristics of MORB,
but the isotopic characteristics of "hotspot" or "plume" basalts
typical of regions such as the Iceland or the Galapagos Islands.
The volume of excess volcanism represented by these plateau
regions, however, is vastly greater than the possible modern
analogues such as Iceland. The resistance of the Ontong-Java
Plateau to subduction has strongly influenced late Oligocene and
late Miocene plate reorganizations and appears to be producing an
even broader scale reorganization. If such plateaus, then, cannot

- 3] -



be subducted, they must eventually be accreted to the continents
and may play a significant role in the formation of continental
crust.

Drilling on the oceanic plateaus during DSDP was motivated
primarily by paleontologic and palecenvironmental concerns, with
basement rarely penetrated. A number of sites have now been '
proposed to: 1) properly constrain the ages of both the Manihiki
and Ontong-Java Plateaus, 2) to obtain fresh basement samples in
sufficient quantity to properly evaluate the nature and chemical
diversity of the plateau lavas to properly compare these regions to
possible modern analogues such as Iceland, 3) learn the nature,
timing, extent, and course of volcanism, 4) determine the timing of
edge deformation along the Ontong-Java Plateau, and 5) obtain
sufficient basement penetration to answer questions regarding the
oceanic or continental affinities of these plateaus.

b. HOTSPOTS, SEAMOUNTS, AND OCEAN ISLANDS. A striking
féature of the Pacific is the number of seamounts and islands
occurring throughout the basin. Although many occur as isolated
volcanos, many are arranged in long linear chains which Wilson '
(1963) and Morgan (1971, 1972) propose reflect plate movement over
a volcanic hotspot source fixed in an underlying mantle reference
frame. Among the many such chains in the Pacific, the Louisville
Ridge and the French Polynesian "Hotspot" chains were felt to
warrant high priority for ocean drilling. A particular emphasis
for this drilling would be to locate sites both on the flanks of
the volcanic edifices of individual islands, to sample as complete
a record of their geochemical evolution as possible where '
individual units were thin, and between individual volcanos to
determine what age differences exist with formation of the
- underlying ocean crust.

Lying in a region roughly the size of western Europe, the
six subparallel Polynesian hotspot chains sample the underlying
mantle on a much denser scale than anywhere else on earth. Those
lineaments with accessible volcanic rocks show similar rates of age
progression from southeast to northwest, and have trace and iso-
topic compositions covering nearly the entire worldwide range, with
tremendous variations between the different chains. For example,
the evolution of isotopic ratios in the Marguesas from the main
shield-building to post-erosional series is the inverse of that
observed in Hawaii. In the Austral chain, different groups of
islands have strongly differing Pb and Sr signatures precluding
simple mixing with the lithosphere. Important differences between
the southern and northern groups may reflect differences in the
degree of thermal thinning of the lithosphere. The Polynesian
chains may represent the only natural laboratory where wide vari-
ations exist in the initial conditions such as the composition of
mantle sources, the amount of upwelling material, and the thermal
properties of the overriding plate. Thus, they represent a key
opportunity to study the spatial as well as temporal variability of
mantle hotspots as well as the influence of different lithospheric
structure on the evolution of hotspot magmas.

The Louisville Ridge is a curvilinear chain of seamounts
and guyots recording 65 Ma of hotspot activity beneath the Pacific
Plate. The chain is not actually coincident with the trace of the
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Eltanin Fracture Zone system, as it appears in some maps, but
crosses it at a low angle with the youngest seamount located not
far from the Pacific-Antarctic Ridge at 50 S, 139 W {Lonsdale, in
press). The oldest surviving volcano in the chain, Osborn Sea-
mount, is currently being subducted at the Tonga Trench. The ridge
is subparallel to the Emperor and Hawaiian seamount chains, sug-
gesting that they formed contemporaneously. Both the aximuth of
the chains and age progressions, to the extent that they are known,
agree well with the lineaments predicted for Pacific Plate motions
over fixed hotspots. A unique difference between the chains, how-
ever, is the smaller size and the absence of a local bathymetric
depressions around individual volcanos of the Louisville chain.
This difference is most simply explained by formation of the
Louisville volcanos near the axis of the Pacific-Antarctic Ridge,
where in the absence of a thick lithosphere they were isostatically
compensated with deep underlying crustal roots. The Hawaiian and
Emperor chains, in contrast, formed on old thick lithosphere which
resulted in the formation of high volcanic edifices locally elas-
tically supported by the lithosphere; bending due to this elastic
moment produced the local negative gravity anomaly and bathymetric
moat around the islands.

Drilling in the Louisville Ridge then provides a unique
opportunity to test the Hawaiian model for hotspot volcanism and to
see if the unusual progression from a main tholeiitic construc-
tional phase with "plume"-like geochemical characteristics to a
late alkalic phase with more "MORB"-like isotopic and trace element
geochemistry is unigue. To do this we need to obtain sufficient
drill core:to determine the magmatic evolution of a single major
volcano in.the chain to see if it repeats the Hawaiian progression,
or the more typical pattern found in other ocean islands. 1In
particular, such drilling will provide a unigue opportunity to
examine the geochemical evolution of a long-lived Hawaiian-like
chain which formed in the absence of a thick lithosphere.

c. FRACTURE ZONES. The fast-slipping transforms of the
East Pacific Rise and the Pacific-Antarctic Ridge represent an
extreme case for the development of oceanic fracture zones. The
only examples of large age offset active transforms comparable to
those in the Indian and Atlantic Oceans, however, are the 300-400
km offset fracture zones of the Eltanin system in the far South
Pacific. They are the only extant examples of the features
responsible for the longest crustal structures on earth: the great
Pacific fracture zones (Murray, Molokai, Clarion, etc.), which are
no longer connected to active transforms. The latter are struc-
turally, geomorphologically, and probably petrologically quite

different from slow-slipping Atlantic and Indian Ocean fracture

zones. The Udintsev, Tharp, and Heezen transform faults of the
Eltanin system represent extreme disruptions of the general smooth
relief of the Pacific-Antarctic Ridge with a 5000-6000 meter fault
trough and high-flanking transverse ridges shoaling at 500-600
meters. .

The principle objectives of drilling at the Eltanin system
would be to determine the crustal composition and stratigraphy of
the fracture zone valley, and to obtain a deep crustal section
comparable to those planned for SW Indian Ridge fracture zone

- 33 -



drilling in 1987. Representing the extreme end-member for the
physiographic/morphotectonic development of oceanic fracture zones,
detailed study of this fracture zone system is critical to
understanding the evolution of transform plate boundaries.

The Sala y Gomez Ridge appears to be a fracture zone in the
process of transformation into either a leaky fracture zone or an
impending spreading center. The Ridge runs east from the Easter
Island microplate to a cluster of guyots near the end of the Nazca
Ridge. Volvanism along the ridge, however, does not fit the age
sequence expected if it were a hotspot trace, leading to the leakiy
fracture zone interpretation. Drilling on this ridge should enable
discrimination between the different. hypotheses for its origin and
permit the detailed evlauation of what may be an important but
transient tectonic phenomenon.

d. OCEAN RIDGES. Recent analysis of Seasat altimetry data
has revealed the existence of surprisingly regular lineated gravity
rolls over the younger portions of several of the faster moving
plates in the Pacific. These rolls consist of subparallel gravity
highs and lows, with a wave length of 150-200 km, aligned in the
direction of the present absolute plate motion but at an angle to
the spreading direction. The nature of these rolls has become at
once a key question for those trying to understand the nature of
shallow mantle circulation and crustal development. The key issues
include determining to what extent the "gravity rolls" reflect
shallow crustal structures as opposed to dynamic phenomenon in the
shallow underlying mantle. Obviously a systematic drilling pro-
gram, particularly in the gravity lows between rclls, to obtain
comparable crustal sections would greatly and uniquely aid in
determining their origin. The lineated gravity rolls are best and
most clearly developed in the south central Pacific which would be
the ideal area for a drilling program designed to study them.
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B. PASSIVE MARGIN PROPOSALS

Most of the passive margin proposals listed below were
previously submitted to ODP (2-10). ODP Site Proposal Summary
Forms for these sites may be found in Section IV. Summary forms
for the new proposal for drilling in the western Ross Sea are in
Section III, B-1.

Passive margin proposals are as fcllcws:

l. Western Ross Sea (WRS-1 through WRS-7)
2. Wilkes Land Margin (WL-1 through WL-3)
3. Adelie Land Margin (AM-1 through AM-3)
4. Otway Easin (OT-1 through CT-4)

5. South Tasman Rise (STR-1 through STR-3)
6. Western Tasman Sea (TS-1 through TS-3)
7. Lord Howe Rise (LHR-1, LHR-2)

8. Queensland Plateau (QP-1, QP-2)

9. Axial Bounty Trough (A-1, B-1)

10. Ceduna Plateau (AAD-5, AAD-6)

11. Goodencugh Basin (GB-1)

12. Great Barrier Reef Slope (GBR-1 through GBR-5)
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C. YOUNG SUBDUCTION ZONES

The Micronesian Trench (MT-1 through MT-2a)
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THE MICRONESIAN TRENCH.

L.W. Kroenke, Hawaii Institute of Geophysics, University of Hawaii at

Manoca; E. Okal, Northwestern University.

Stretching across the Western Pacific from the Mariana to
the Tonga Trench, along the northern margin of the Ontong-Java and
across the Nauru Basin, a line of seismicity may indicate the
formation of a new subduction zone: the Micronesian Trench (Fig.
1). This new subduction zone is also evidenced by deformational
structures suggestive of incipient trench-arc morphology.

Although there may be other young subduction zones, the
Micronesian Trench represents the earliest stages in the
development of a convergent margin. Drilling into and across this
incipient feature (Fig. 2) should provide information on processes
involving 1) the development of the lowest grades of subduction-
related metamorphism; 2) the initiation of forearc diapirism; 3)
the early incorporation of sediments in a subduction melange, and
4) the initiation of dewatering and the presence of abnormal fluid
pressures.
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Fig. 2, Bathymetry of the Nauru Basin {after Mammerichx and Seath, 1985]. Che contiur
interval (solid lines) is 300 m lntermediate.comonrs (dushed lines) tadivate ocations of dde-
vated and depressed arcas novth and south, respectively, of the convergent baundaries be-
lieved to be structurally controlied by the formation of the new Micronesian Tiench, Also
shown are the location of the Deep Sea Drilling Project (DSDPY Leg ) reflection piofile
line, earthquauke epicenters (asterishs) from the cover figure. and the probiabic lovuton ot
the new Micronesian Trench (shaded sreas).




**+*0DP SITE PROPOSAL SUMMARY EFCRM**+*
(Suomit 6 copies of mature proposals, 3 ceopies of preliminary proposals)

Freposed Site:  yng General Cbjective:
Micronesian Trench: tow of inner trench Drill into the tow of the inner trench wall
wall to study the early incorporation of sediment

in the subduction melange

General Area: Nauru Basin, SW Pacific )
Position: ~ 02°00's, 172°%45'E Thematic Panel interest: TECP, LITHP, SOHP
Alternate Site: MI-la Regional Panel inteérest: CEPAC, WPAC

~ 01°00'N, 169°15'E
Specific Objectives:

To investigate processes involved in the earliest stages of subduction including
sediment deformation and imprinting of structural fabric, initiation of dewatering
processes and presence of abnormal fluid pressures; and development of the lowest
grades of subduction-related metamorphism

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: DSDP, LDGO, HIG, and SIO-SCS profiles

Other data: 3.5 kHz and other bathymetric data, earthquake seismic data

Site Specific Survey Data:
Seismic profiles: Additional site survey data required, particularly Sea Marc II,
Watergun SCS, and Sonobuoy seismic refraction/OBS

Cther Data:

Ooeraticnal Considerations:

Water Depth: (m)- v 4500 Sed. Thickness:(m) " 600 Tot. penetration:(m) "~ 700
HPC Double HEC Rotary Drill _ ¥ Single Bit ¥ Reentry
Nature of sediments/rock anticipated: pelagic ooze/chalk/limestone/basalt/greenschist/

. L serpentinite
weather conditions/window:  Equatorial

Territorial jurisdiction: International waters
Cther:
Special Fequirsments (st2ffing, instrumentation, etc.):

Downhole measurements - seismic, logging, heat flow

f{i;cne::: L. W. Kroenke FOR OFFTITE USE:
ACCIesS3 ¥ prone Date receivad:
ATO2r! Hawaii Institute of Geophysics Classifica<zion no.:
2525 Correa Road Panel allccation:

Honolulu, HI 96822
(808) 948-7845 -42 -




***COP SITE PROPOSAL SUMMARY FORM***
(Submit 6 copies of mature proposals, 3 ccpies of preliminary proposals)

frepeses Size: General Objective:
< MI-la

) Micronesian Trench: tow of inner Drill into the tow of the inner trench wall

trench wall to study the early incorporation of sedi-~

in the subduction melange

>oneral Area: Nauru Basin, SW Pacific

Msiticn: a 01°00'N, 169015'E Thematic Panel interest: TECP, LITHP, SOHP
“Alternate Site: Mr-1 Regional Panel interest: CEPAC, WPAC
n 02°00'S, 172945'E
Specific Cbjectives:

To investigate processes involved in the earliest stages of subduction including
sediment deformation and imprinting of structural fabric, initiation of dewatering
processes and presence of abnormal fluid pressures; and development of the lowest

) grades of subduction-related metamorphism

dackground Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:

Seismic profiles: pgpp, 1pGo, HIG, and SIO-SCS profiles

Other data: 3.5 kHz and other bathymetric data, earthquake seismic data

Site Specific Survey Data:

Seismic profiles: s44qitional site survey data required, particularly Sea Marc 1I,
Watergun SCS, and Sonobuoy seismic refraction/OBS

Cther Data:

3
;

oerational Considerations:

Water Depth:(m) ~ 4500 Sed. Thickness:(m) ~ 600 Tot. penetration:(m) * 700

SPC Double HPC Rotary Drill x Single Bit X Reentry

Nature of sediments/rock anticipated: pelagic ooze/chalk/limestone/basalt/greenschist/
serpentinite ‘

Weather conditions/window: Equatorial

Perritorial jurisdiction:  International waters

Jther:

Special Pecuirements (staffing, instrumentation, etc.):

Downhole measurements - seismic, logging, heat flow

* L. W. Kroenke FOR OFFICE USE:

_ Date receivad:
Hawaii Institute of Geophysics | Classificazion rno.:
) 2525 Correa Road Panel allccation:

Honolulu, HI 96822 o
(808) 948-7845 = 43 -




***CDP SITE PROPOSAL SUMMARY FORM**+*
usmit 6 copies of mature preposals, 3 cooies of preliminary proposals)

[7)]

{

‘roposed Siza: MT—2 General Objective:
Micronesian Treanch: Incipient Forearc Drill into incipient forearc to study the
early stages of formation of the forearc

structural high

General Area: Nauru Basin, SW Pacific
Position: ~ 02°00'S, 172°00'E Thematic Panel interest: TECP, LITHP, SOHP
Alternate Site: MT-2a Regional Panel interest: CEPAC, WPAC

n 01°00'N, 168°30'E
Specific Cbjectives:

To investigate processes accompanying the initial phases of uplift deformation and

intrusion of the forearc including development of the sedimentary structural fabric;
early stages of basement metamorphism; and emplacement of forearc diapiric structures

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geopntiysical Data: _
Seismic profiles: psDP, LDGO, HIG, and SIO-SCS profiles

Other data: 3.5 kHz and other bathymetric data, earthquake seismic data

Site Specific Survey Data:
Seismic profiles: Additional site survey data required, particularly Sea Marc II,
Watergun SCS, and Sonobuoy seismic retraction/OBS

Other Data:

Ooerational Considerations:

Water Depth: (m).__ " 4000  sed. Thickness:(m) " %90  qot. penetration:(m) " 7°°

HPC Double HPC Rotary Drill __*  sSingle Bit _*  Reentry

Nature of sediments/rock anticipated: pelagic ooée/chalk/limestone/basalt/greenschist/
serpentinite i

weather conditions/window: Equatorial

Territorial jurisdiction: International waters

.
Nther:

Scecial Pecuirsments (staffing, instrumentation, etc.):

Downhole measurements - seismic, logging, heat flow

f{fpcne:?: . L. W. Kroenke FOR OFFICE USE:
ASCISSS & PrONe Hawaii Instute of Date receivad:
aumher: Geophysics Classification no.:
2525 Correa Road Panel allccation:

Honolulu, HI 96822
(808) 948-7845 - 44 -




~r

**+CDP SITE PROPOSAL SUMMARY FORM***
{(Submit 6 ccoies of mature proposals, 3 copies of preliminary proposals;

Proposes Size:

MT-2a
Micronesian Trench: Incipient Forearc

General Area: Nauru Basin, SW Pacific
Position: ~ 01°00'N, 168°30'E
~Alternate Site: MT-2

Y
/

~ 02°00'S, 172°00'E

General Objective:
Drill into incipient forearc to study the
early stages of formation of the forearc

structural high

Thematic Panel interest: TECP, LITHP, SOHP
Regional Panel interest: CEPAC, WPAC

Specific Cobjectives:

/

To investigate processes accompanying the initial phases of uplift deformation and
intrusion of the forearc including development of the sedimentary structural fabric;
early stages of basement metamorphism; and emplacement of forearc diapiric structures

Background Information (indicate status of data as outlined in the Guidelines):

Regional Geophysical Data:
Seismic profiles: DSDP, LDGO, HIG, and SIO-SCS proflles

Cther data: 3.5 kHz and other bathymetric data, earthquake seismic data

Site Specific Survey Data:
Seismic profiles: Additional site survey data required, particularly Sea Marc 11,
Watergun SCS, and Sonobuoy seismic refraction/OBS

)

Other Data:

Coerational Considerations:

Water Depth: (m) " 4000 Sed. Thickness: (m)

)
/

Na

ture of sediments/rock anticipated:

Weather conditions/window: equatorial

Territorial jurisdiction:

()

the

ﬂ

HPC cQuble HPC Fotary Drill x

v 600 Tot. penetration: (m) " 700

e

Single Bit x Reentry

pelagic ooze/chalk/limestone/basalt/greenschist/
serpentinite

International waters

Special Pequirements (sta

ffing, instrumentation, etc.):

Downhole measurements - seismic, logging, heat flow

S- S%2t L. W. Kroenke

C€Iess § phone Hawaii Institute of
T Geophysics
2525 Correa Road
Honolulu, HI 96822

(808) 948-7845

FOR OFFICE USE:
Date received:
Classification no.:
Panel allecation:

- 45 -






~

‘D. FOREARC TECTONICS AND PETROLOGY
Overview (R. Moberly)
The Peru-Chile Forearc at the Arica Bight (W. Coulkourn)
Ridge~-Trench Collision Overview (S. Cande)
Southern Chile Margin (S. Cande)
Bransfield Strait (P. Barker)
Antarctic Peninsula, Pacific Margin (P. Barker)

Woodlark Basin-Solomon Islands Triple Junction
(M. Perfit and M. Marlow)

Other Forearc Proposals

a. Manus Focrearc (M. Marlow)
b. South Shetland Islands (I. Dalziel)
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D. Forearc Section

1. OVERVIEW: FOREARC TECTONICS AND PETROLOGY DISCUSSED AT WORKSHOP
(to be supplemented by individual contributions by Coulbourn, Cande,
Barker, Perfit, and Marlow).

R. Moberly, Hawaii Institute of Geophysics, University of Hawaiil

at Manoa. :

Each major kind of ocean margin is found somewhere around
the rim of the Pacific Ocean: active convergent, active transform,
and passive. Of these, however, convergent margins are the most
typical kind of Pacific margin. The Eastern Pacific primarily
shows the convergence of oceanic and continental lithospheric
plates. The Western Pacific has a festoon of island arcs along the
convergence from the Aleutians south to New Zealand. Drilling
objectives amid the rim of the South Pacific have been presented at
this workshop. '

The eastern South Pacific margin is the type Andean margin.
Small lengths of ocean-continent convergence and subduction exist
at North Island of New Zealand, Sunda, Alaska, Washington and
Oregon, Middle America, and Makran, but the largest and seemingly
most varied sort of active convergent continental margin lies west
of South America. The climate controlled supply of detrital
sediment at the recent history of the interception of active-
spreading and aseismic ridges with the trench varies markedly along
the South American margin. These factors, and perhaps others,
control the variation in the style of basin evolution, accretion,
and vertical deformation in the forearcs west of South America.
Colombia and Ecuador, and southernmost Chile, have accreted oceanic
crust, but east of the Nazca plate are Peru and Northern Chile with
no evidence for the accretion of such terranes, but in fact strong
evidence for the tectonic erosion -- by subduction -- of the
western edge of the continental crust. One ODP leg has been
assigned to this hithertofore undrilled margin, to investigate the
mature forearc basins and shelf-edge phosphorites and anoxic
sediments off Central Peru north of the Nazca Ridge. A last-minute
attempt by one of the proponents of Peru drilling to include sites
off northern Peru may fail for lack of time for complete review and
approval.

Convergence of the Carnegie Ridge into the Ecuador Trench

and the Nazca Ridge in to the Peru Trench are excellent examples of

the subduction of aseismic ridges leading to deformation in the
trench and forearc, but structural problems there do not seem to
call for the drill -- at least so far. Off northern Peru theories
about two of the principal convergence processes do not seem
testable by the drill, namely (1) the massive seaward gliding of
forearc basin-fill along large scale bedding plane faults mapped in
the subsurfaces of coastal oilfields and in outcrop on land, and
(2) the tectonic erosion of continental crust in the place, where
of all of the world’s subduction zones, and old igneous and meta-
morphic complex lies closest to a trench. BAnd some segments of -the
Andean margin are no better and no worse than several other margins
or places to investigate convergent processes by drilling. Most
such drilling to date has been plagued by near-uniformity of
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sediment facies on both sides of the trench, making difficult the
interpretation of accretion and subduction budgets, up}ift rates,
early histories, and so on. Two places off South America, however,
appear to be unique among the world’s forearcs.

The Arica Bight of southernmost Peru-nothernmost Chile has
an exceptionally low contribution of terrestrial detritus. Unlike
virtually any other convergent margin, both the foraminiferal and
mineralogical contents of the oceanic plate, upper slope, and shelf
differ sufficiently to allow early discrimination of provenance of
the sediment in the deformed lower forearc, overcoming the diffi-
culty mentioned that has plagued interpretations of other margins
drilled during DSDP. A change in strike of the trench at the bight
allows an answer to the question of whether or not the orientation
and size of faulted structures of the oceanic lithosphere controls
structures on the landward side of the trench. The low rate of
sedimentation will allow an examination of the nature of the edge
of the continental crust and the inner edge of accretion under the
" middle of the forearc basins.

Although not specifically of tectonic interest, the Arica
Bight also has the oldest oceanic crust (Eocene) off South America,
and the Nazca and Iquique Ridges rise above the calcite compensa-
tion depth, and should provide tephrachronology and biostrati-
graphic information in this region of the Peru or Humboldt Current.
The inshore edge of the current should have left a record of its
most recent fluctuations in the sediment of the upper slope and
shelf edge.

The trench-ridge-trench triple junction off southern Chile
has had alternating episodes of ridge-crest and transform entering
the trench. Structures of the forearc as well as vertical move-
ments along the margin seem to be controlled by this alternating
passage of the ridge-crest and transform segments. They may also
control alternating periods of tectonic erosion or truncation of
the continental crust with periods of accretion. Structures of the
forearc south of the South Chile Ridge presumably are nascent, born
after the triple junction migrated northward and caused tectonic
erosion of the old forearc structures. By drilling, the new
subsurface structures and basin-fill south of the ridge can be
compared with the margin structures to the north (acting as a
reference), to constrain our ideas of the early history of forearc
deformation and drilling.

Although our interest is mainly tectonic, the trench and
adjacent sediments over and near the ridge crest where it enters
the trench would show accelerated diagenesis from hydrothermal
circulation and temperature-controlled mineralogy resulting from
the ridge crest’s heat. There are, of course, locations in the
northern hemisphere where sediment blankets a ridge crest, and
diagenetic studies off Chile have to be considered merely as
targets of opportunity and an adjunct to the prime tectonic pur-
poses of drilling at the Chile triple junction.

The South Pacific has two other places proposed for drill-
ing when ridge crests enter trenchs. One has abnormal metamorphic
rocks and the other has abnormally placed volcanic rocks. The
Antarctic Peninsula is the first example. 1Its singular feature is
the interception of the Hero and Shackleton fracture zones with the
trench. Smith and Elephant Islands lie inshore and in line with
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these fracture zones. Blueschist metemorphism shows a place today
where material that had recently been subducted 10 or more km is
now being lifted above sea level.

Spreading exists today in the Woodland Basin, a very young
basin southwest of the Solomon Islands. Its spreading ridge enters
the trench southwest of the Solomons. There the unique feature is
the present day volcanism adjacent to the southeast of the triple
junction but outside the trench. A few dredgings augment land-
sampling to show the dacitic nature of the volcanism, but the posi-
tion and timing of the onset of volcanism relative to the complex
tectonic and petrologic history of the Sclomon Islands can be
solved only by drilling.

. The Manus Basin is the fastest spreading backarc basin
known. Recently obtained seismic profiles show unexpected rock
masses in the lower sections of its northern forearc. Presumably
these are lava flows. Drilling should resolve new ideas about the
petrology and structures of the earliest stages of forearc
evolution. S

(Other interesting combinations of petrology and tectonics
in the Bransfield Straits and at the collision zone between the
Ontong-Java Plateau and the Solomon Arc were presented by other
drilling proponents at this workshop.)



2. A PROPOSAL FOR DRILLING ON THE PERU-CHILE FOREARC AT THE ARICA
BIGHT.

W. Coulbourn, Hawaii Institute of Geophysics, University of

Hawaii at Manoa.

INTRODUCTION.

The evolution of convergent margin structures and the
relation of those structures to plate convergence are variable and
only vaguely known. Efforts to sharpen our image of these pro-
cesses have led to drilling on several active margins of the
North Pacific Basin and will be addressed shortly on the Peruvian
margin north of Arica during ODP Leg 112. Despite this history of
investigation and progress in understanding the geological dynamics
of convergent margins in general, there are several unanswered
aspects of the general problem that can best be addressed by
drilling on the forearc offshore of Arica, near the border of Peru
and Chile.

OBJECTIVES UNIQUE TO THIS AREA.

1. Contrast of Sedimentary Facies across the Trench Axis-

Tectonic Mixing.

Uniformity of sedimentary facies across convergent plate
boundaries (trenches) has limited the success of drilling expedi-
tions to the Nankai, Aleutian, and Middle America Trenches.
Glacial sediments blanket both flanks of the Aleutian Trench, olive
gray-green hemipelagic muds comprise the sedimentary section in the
Nankai region and blanket a section of pelagic carbonates accumu-
lated on the Cocos Plate. The red-brown clays of the NW Pacific
Plate are nondiagnostic when mixed with slope sediments of the
Japan Trench. In contrast, at Arica mid-Eocene subtropical plank-
tonic foraminifera accumulated on the sea floor beneath South
Pacific Central Water are now tectonically juxtaposed to sediment
~accumulating beneath the nutrient rich, cold waters of the Peru-
Chile current. The contrast in planktonic foraminiferal assem-
blages is also mirrored in the assemblages of benthic foraminifera.
The sediments are color-coded -- white pelagic carbonates of the
Nazca Plate section contrast with olive-green hemipelagic muds of
the lower slope landward toward the structural high. Turbidites
ponded in the trench axis separate these two facies. Because the
contrasts in microfossil assemblages, color, and mineralogy are so
clear, tectonic mixing within the forearc and lower slope -- if it
occurs at all -- would be easily recognizable.

2. Structural Contrasts across the Change in Strike-

Subduction Dynamics.

The change of strike of the Peru-Chile Trench at Arica
produces a contrast in geometry of plate convergence from obligue
offshore of Peru to normal offshore of Chile. The reflection of
such a difference in geometry on the structures and sediment
dynamics of the landward slope is more easily addressed here than
elsewhere. Superimposed on this effect is the contrast in defor-
mation style of the Nazca Plate from a series of normal faults
and down-stepped blocks offshore of Peru to horst and graben off-
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shore of Chile. Also specific to this one area is the chance to
examine the relation of forearc structures to the change in -onshore
geology, as revealed in the difference between lithotectonic units
exposed in southern Peru and northern Chile.

3. Sediment Starvation - Ease of Access to Subduction Complex.

Seaward of the first tier of slope basins, the blanket orf
hemipelagic slope sediment appears to thin rapidly seaward.

Because the slope cover is relatively thin, access to the subduc-
tion complex beneath should be easier here than along other con-
vergent margins and most other segments of this Andean margin.
Likewise, but higher on the slope, drilling to buried continental
rock should be relatively easy, providing an assessment of both the
nature and extent of continental rock on the seaward portion of the
forearc.

4, QOther Active Margin Problems.

Problems pursued and remaining unanswered from drilling
efforts on other margins can also be addressed or re-examined on
the forearc at Arica. Estimates of uplift or subsidence can be
deduced from benthic foraminiferal assemblages, consolidation
studies may produce estimates of overburden removal, and collection
of pore waters will provide clues to the composition of fluids
circulating within the subduction complex.

5. Palecenvironmental Goals.

The Peru-Chile margin lies beneath nutrient-rich, cool,
upwelling waters of the northward flowing Peru-Chile Current.

These highly productive surface waters are linked to a band of
organic rich muds accumulating at several hundred meters depth,
landward of the upper slope or forearc basins. Expansion or
contraction of the breadth of these deposits holds the record of
fluctuations in the intensity of the Peru-Chile Current. Leg 112
drilling will attempt to recover this record offshore of central
Peru; a certain result of that drilling will be the desire to
establish the regional extent of that pattern.

PROPOSED SITES.

Drilling strategy would follow previous expeditions to
active margins in that a reference hole in the trench and a tran-
sect of slope sites is proposed (Fig. 1). Offshore of Aricsa,
however, the series of slope holes must be drilled at offsets along
strike if the goals of comparing and contrasting slope sediment and
structures off of Peru and Chile are to be met. Holes would be
located seaward of the structural high down to the trench axis
(2000 to 8000 m water depth) and would penetrate 400 m to 800 m of
slope sediment before reaching deeper objectives within the subduc-
tion complex. HPC holes would be required for the samples of
organic carbon-rich sediments of the uppermost slope.
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**+ODP SITE PROPOSAL SUMMARY FORM**+
iSuomit 6 cooies of mature proposals, 3 ccpies of preliminary proposals)

General Objective:

N ) Forearc evolution
7

=neral Area: Peru—Chlle Trench, Arica Bight
wsiticn:  18°45's, 72°05'w Thematic Panel interest: TECP
,)Al:e:na‘:e Site: X Regional Panel interest: CEPAC

pecific Cojectives:

Sediment .provenance along obliquely convergent tectonic grain (compare with AB-2);
sedimentary fabric; sediment consolidation

lackground Information (indicate status of data as outiined in the Guidelines):
Pegional Geophysical Data:
Seismic profiles: KK 1973-74 Nazca Plate Project profile network

o~

Cther data: Gravity, heat flow, magnetics

Site Specific Survey Data: Equivalent of DD-DD' at 6000 m
) Seismic profiles:

Other Data: Free-fall and piston cores

Xerational Considerations:

Water Depth:(m). 6000 Sed. Thickness:(m) > 1000 Tot. penetration:(m) 2°°
HPC _X  Double HPC ____ Rotary Drill __*  Single Bit _* Reentry
lature of sediments/rock anticipated: olive-gray hemipelagic mud |

Weather conditions/windw: always excellent

.rerricoriael jurisdiction: Peru and Chile

[

Soecizl Pequirements (staffing, instrumentation, etc.):

) Petrofabric specialist on board

Zzsocnens: w, Coulbourn ' FOR OFFTICE USZ:
WLiress § prone Date received:
ammoer: Hawail Institute of Geophysics Classification no.:

» 2525 Correa Road Panel allocation:

' Honolulu, HI 96822

(808) 948-8489 ~ 55 -~




***ODP SITE PROPOSAL SUMMARY TOIRM***

{Suzmit 6§ copies of mature proposals, 2 copies of preliminary proposals)
Frcposed Siza: General Objective:
AB-2

Forearc evolution

General Arez: Peru-Chile Trench, Arica Bight
Position: 21°15's, 71°08'W Thematic Panel interest: TECP
Alternates Site: , Regional Panel interest: CEPAC

Specific Cbiectives:

Sediment provenance and consolidation along a trench segment parallel to tectonic grain
(compare with AB-1); sedimentary fabric and sediment consolidation in lower slope

Background Information (indicate status of data as outlined in the Guidelines): .
Regional Geophysical Data: _
Seismic profiles: K 1973-74 Nazca Plate Project single channel profiles

Other data: Gravity, heat flow

Site Specific Survey Data: (oQ-qQ' (Tuw)
Seismic profiles: :

Other Data: Free-fall and piston cores

Qoerational Considerations:

Water Depth:(m) 6000 Sed. Thickness:(m)_ > 1000  Tor, penetration:(m) 200

HPC X Double HPC Fotary Drill _ ¥  single Bit *  Reentry

Nature of sediments/rock anticipated: olive-gray hemipelagic mud with tectonized Cenozoic
. L _ carbonates

Weather conditions/window:  always excellent

Territorial jurisdiction: Chile
Cther:
Soecial Pecuirements (staffing, instrumentation, ete.):

Petrofabric specialist on board

?;-:;pcne::: _ W. Coulbourn ' FOR OFFICE USE:

aidress i prone Date receivad:

Q02X Hawaii Institute of Geophysics Classificazion mo.:
2525 Correa Road Panel allccation:

Honolulu, HI 96822
(808) 948-8489 .l - 56 -




: **+*ODP SITE PROPOSAL SUMMARY FOIM***
(Submit 6 copies of mature proposals, 3 copies of preliminary proposals)

General Objective:

Forearc evolution and paleocirculation

‘rocpeses Sits: AB-3

“7eneral Area: Peru-Chile Trench, Arica Bight .
osition: 19%00's, 70%0'w Thematic Panel interest: Tgcp, sowp
Alternate Site: Regional Panel interest: (CEPAC

3

pecific Objectives:
Upwelling history (Peru-Chile current), tephrachronology, and delineation of edge of

continental crust
1) structural differences within basins
2) form of continental edge

Jackground Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: gy 1973-74 Nazca Plate Project Profile

) Other data: Gravity, magnetics, heat flow

Site Specific Survey Data: L-L'
) Seismic profiles:

Other Data:  pree-fall and piston cores

Xerational Considerations:

Water Depth:(m). 1350 Sed. Thickness:(m) 1200 Tot. penetration: (m) 1230

PC _*  Double HPC Rotary Drill * Single Bit _*  Reentry
fature of sediments/rock anticipated: biogenic and trapped terrigenous sediments overlying
edge of continental igneous or metamorphic basements

Weather conditions/window: always excellent

 Tterritorial jurisdiction: Chile

J

“ther:

Special Requirements (staffing, instrumentation, stc.):

P;:r.,:pcne:t: W. Coulbourn FOR OFFICE USE:
Kdress & phone ' Date received:
AZ02r! Hawaii Institute of Geophysics Classification no.:
2525 Correa Road Panel allocation:
Honolulu, HI 96822 '
( 808) 948-8489 - 57 -




**+CDP SITE PROPOSAL SUMMARY FORM***
{Sutmit 6 copies of mature proposals, 3 ccpies of preliminary proposals)

Prcposesd Size: General Objective:
AB=-4
Forearc evolution

General Area: Peru—Chlle Trench, Arica Bight

‘position: 19°10's, 70°50'W Thematic Panel interest: TECP
Alternate Site: Regional Panel interest: CEPAC

Soecific Cbjectives:

Vertical motion and onset of deformation in the Arica Basin

Backgrouhd Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data: :

Seismic profiles: gy 1973-74 Nazca Plate Project

Other data: Gravity, magnetics, heat flow

Site Specific Survey Data: L-L!
Seismic profiles:

Other Data: Free-fall and piston cores

Coerational Considerations:

water Depth:(m)___ 1500 Sed. Thickness:(m) 1500+ Tot. penetration: (m) 800

HEC X Double HEC Potary Drill _ ¥  sSingle Bit * Reentry

Nature of sediments/rock anticipated: biogenic and trapped terrigenous sediments overlying tt
landward flank of a structural high; reflectors display progressive deformation with

Weather conditions/window: always excellent increasing subbotton depth

ot o t 3 e Ad et e s
Territorial jurisdiction: Chile

Cthe

rt

Special Feduirements (staffing, instrumentation, etc.):

FICPCNSNLI W, Coulbourn fOR OFTICE 0533
Asdrass & phone Date receivad:
QTSI Hawaii Institute of Geophysics Classification no.:

2525 Correa Road Panel allocation:
- Honolulu, HI 96822 .
(808) 948-8489 |- 58 -




~ ***ODP SITE PROPOSAL SUMMARY FORM***
(Suomit 6 copies of mature proposals, 3 copies of preliminary proposals)

.rcposes Sice: I General Objective:
. AB-5
3 ’ Forearc evolution

“eneral Area: Chile Trench
osition: 20°35's, 70°35'W Thematic Panel interest: TECP
: g‘xl:e:nate Site: Regional Panel interest: CEPAC

pecific Objectives:

Displacement, pore water chemistry and pressure and their relation to olistostrome
formation :

Y
7

ackground Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data: .
Seismic profiles: gx 1973-74 Nazca Plate Project profile

Other data: Gravity, magnetics, heat flow

Site Specific Survey Data: (to be furnished later)
) Seismic profiles:

Other Data: rree-fall and piston cores

1]
7

rerational Considerations:

‘Water Depth:(m) 1200 Sed. Thickness:(m) > 1000  Tot. penetration:(m) 00

fPC _X__ Double HPC ___ Rotary Drill _X _ Single Bit _X  Reentry -
ature of sediments/rock anticipated: olive-gray hemipelagic slope muds

Weather conditions/window:  always excellent

Jerritorial jurisdiction: Chile

TJther:

2]

Stecial Regquirements (st2ffing, instrumentation, etc.):

TISPCNENT: Y, Coulbourn FOR OFFICE USE:
Iress 3 phone Date receivad:
TSTO2rC: Hawaii Institute of Geophysics Classification no.:

2525 Correa Road Panel alleocation:
Honolulu, HI 96822 ’
(808) 948-8489 :

e]= 59 -



**+COP SITE PROPOSAL SUMMARY FORM***
{3tomit 6 copies of mature proposals, 3 cooies of preliminary proposals:

Frcpesed Siza: General Cbjective:

Forearc evolution (oceanic plate reference
section), Paleogene biostratigraphy

General Arez: peru-Chile Trench,. Arica Bight
Position: 19930's, 73°30'W Thematic Panel interest: TECP, SOHP
Alternate Site: Regional Panel interest: CEPAC

Specific Cbiectives:

Oceanic reference site; Eocene to Miocene carbonate chalk beneath red-brown clay;
oldest magnetic lineations on Nasca Plate

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: gx 1973-74

Cther data: Gravity, heat flow, magnetics

Site Specific Survey Data: S-S’
Seismic profiles:

Other Data: Free-fall and piston cores

Coerational Considerations:

Sediment and
Water Depth: (m)- 4500 Sed. Thickness: (m) 200 Tot. penetration: (m) basement requir

. . ment 300 ?
HPC x Double HPC ~ Fotary Drill X Single Bit X Reentry

Nature of sediments/rock anticipated: clay/chalk/basalt
weather corditions/window: always excellent
Territorial jurisdiction:  Peru-Chile

Al
Janer.:

Special Peauirements (staffing, instrumentation, etc.):

?{?PCﬂe::‘ _ W. Coulbourn FOR CFFICZ USZ:
~Zdress i prone Date received:
uTher Hawaii Institute of Geophysics Classification ro.:
2525 Correa Road Panel allocation:

Honolulu, HI 96822
(808) 948-8489 -'60 -




***ODP SITE PROPOSAL SUMMARY FORM***
{Submit 6 ccoies of mature proposals, 3 copies of preliminary proposals)

.ICposes Siza:
-y AB-7

“eneral Area:! Arica Bight - Nazca Ridge
osition: 16%, 77°%
Alcernate Site: -

General Objective:
Cenozoic biostratigraphy, tephrachronology

Thematic Panel interest: SOHP
Regional Panel interest: CEPAC

pecific Cbjectives:

Obtain biostratigraphies and tephra record of Eastern South Pacific Basin (ridge is
above CCD). Lower section was in gyre distant from land and presumably is this.
Upper section increasingly close to coastal upwelling and tephra. Possible petro-
’ graphic interest in a seismic-ridge basement.

ackground Information (indicate status of data as outlined in the Guidelines):

Regional Geophysical Data:
Sz2ismic profiles: HIG, OSU

Cther data: Gravity

) Site Specific Survey Data:

Other Data: Piston cores

Seismic profiles: {IG and 0SU (to be provided)

perational Considerations:

400 m ius
Water Depth:(m) 2800 Sed. Thickness:(m) 400 Tot. penetration:(m)_haﬁgmgzg reouir
ment

¥PC _ X  Double HPC **  potary Drill X Single Bit ¥ Reentry

ature of sediments/rock anticipated:

carbonate and siliceous ooze over chalk over basalt

Weather conditions/window: always excellent

erritorial jurisdiction:  Peru

“thar:

*%* If biostratigraphers desire, upper
section can be sampled twice with
hydraulic piston core

Specizl Sequirements (staffing, inscrumentation, etc.):

-
-

FISPONenii R, Moberly
SCr2ss 3 phone
QDer: Hawaii Institute of Geophysics
) 2525 Correa Road
Honolulu, HI 96822
(808) 948-8765

FOR QEFTICE USE:
Date received:
Classification no.:
Panel allocation:
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3.

RIDGE-TRENCH COLLISION OVERVIEW.
S. Cande, Lamont-Doherty Geological Observatory.

The geologic history of the circum-Pacific region is
punctuated by collisions between active spreading ridges and
trenches. Ridge-trench collisions have been documented for the
active margins of Japan, the Aleutian Arc, North America, South
America, and the Antarctic Peninsula. These collisions generally
are characterized by a triple junction migrating along an active
margin leaving behind a trail of geologic evidence. Based on the
geologic record, it has been proposed that ridge-trench collisions
have a major impact on the arc-trench system including uplift
followed by subsidence of the margin, a hiatus in arc magmatism,
increased levels of metamorphism in the forearc, near trench
plutonism and volcanism, and tectonic erosion of the landward
trench slope.

Ridge-trench collisions may provide an answer to one of the
fundamental guestions of forearc tectonics. It is now recognized
that the Peru-Chile continental margin fluctuates between periods
of sedimentary accretion interrupted by episodes of tectonic
erosion. During periods of tectonic erosion, continental basement
itself can be eroded, leading to truncation-of the continental
margin. Recent studies of the effect of ridge-trench collisions
of f southern Chile and the Antarctic Peninsula indicate that ridge
collisions are a very effective mechanism for removing the accre-
tionary prism and may be the cause of the episodes of continental
margin truncation. '

There are three places in the South Pacific where ridge-
trench collisions can be studied. 1In each place the conditions are
unigue and provide the opportunity for studying different aspects
of ridge-trench interactions. Off southern Chile an active ridge
is currently passing beneath the landward trench slope. North of
the collision there is rapid convergence between the Nazca Plate
and South America. South of the collision zone, corresponding to
the time after the collision, convergence continues, although at a~
much slower rate, between the Antarctic and South American Plates.
Along the Antarctic Peninsula there have been a series of
collisions during the Cenozoic between the Alute-Antarctic Ridge
and the trench, culminating in a collision 4 m.y. ago south of the
South Shetland trench. 1In this area, convergence ceases after the
collision. 1In the Woodlark Basin, a spreading water in a young,
backarc basin has started to be subducted beneath the Solomon
Islands. This case is different from the two examples in the
southeast Pacific because it involves a young backarc basin and is
probably more typical of earlier ridge collision events in the
western Pacific. :
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4. SOUTHERN CHILE MARGIN DRILL SITES.
S. Cande, Lamont-Doherty Geological Observatory.

The southern Chile margin triple junction is an ideal place
to study the effects of ridge crest subduction. Because of the
geometry of the ridge segments along the Chile Rise, in a distance
of only a few hundred kilometers it is possible to study what
happens before, during, and after a ridge-trench collision. North
of the triple junction, we predict that ridge collisions will recur
in 3 and 1 m.y. In the collision zone a section of the Chile Rise
is in the process of being subducted. South of the triple

‘junction, ridge-trench collisions took place at 3, 6, and 10 m.y.

ago.

_ The ridge collision greatly affects the landward trench
slope. As the triple junction is approached from the north, the
landward slope narrows and steepens. This apparently reflects the
tectonic erosion of the accretionary prism and perhaps the trun-
cation of the continental margin. South of the triple junction,
the landward slope rapidly widens as the accretionary prism is
rebuilt.

We propose a series of drill sites with the following
objectives: 1) document the history of uplift and subsidence of the
landward trench slope accompanying a ridge collision event, and 2)
document the extent of erosion of the landward trench slope during
ridge collision.

To achieve these objectives will require drilling along
three transects of the margin as follows (Fig. 1).

‘ 1) We propose a transect of the margin near 50°S in the
zone where the collision took place 10 m.y. ago. This transect has
the highest priority since the margin has undergone the entire
cycle of uplift and subsidence. A hole drilled on a major mid-
slope basin will define the history of uplift as well as the
effects of the passage of the ridge on the basin sediments. A hole
drilled on the lower trench slope will focus on processes involved
in the rebuilding of the accretionary prism..

2) We propose a second transect across the collision zone.
These holes will determine the level to which the landward trench
slope has been eroded and may reveal whether the continental base-
ment has been truncated.

3) We propose a third transect should be located north of
the triple junction in the zone corresponding to 3 m.y. before the
collision. Drilling here would establish the nature of the
accretionary complex and provide a reference section for studying
the effects of the collision on the other two transects.

Suggested Priorities for Drilling (Fig. 2).

Highest Priority.

1. Sites along profile 10. Drilling along this line would
probably reveal the most complete picture of the effects of a
ridge-trench collision. _

2. Sites along profile B-B  in the collision zone. This
is the most active region, with the deepest levels of erosion and
the highest thermal gradients.
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Bathymetric map of Southern Chile Trench. Inner trench wall is shaded.
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General Objective: DETERMINE EFFECTS OF THE

. oposed Site: TRENCH INNER WALL AND UPPER .
frope " NEOGENE RIDGE COLLISIONS ON THE TRENCH INNZR Wall

SLOPE BASIN SOUTH OF THE TRIPLE JUNCTION

CTJ-1
General Area: Chile Triple Junction
Position: 4908, 76°W Thematic Panel interest: Tectonics
Alternate Site: Regional Panel interest: Eastern and Central Pacifiz
Specific Objectives:

1) Determine amount of uplift and subsidence that has occurred along the mid and upper slope.’

2) Determine nature of acoustic basement.
3) Determine the stratigraphy and thermal history of the sediments in the Madre de Dios Basin

Background Information:
Regional Data:
Seismic profiles: Conrad Leg 21-07, ENAP
Other data: Conrad magnetics, gravity

Site Survey Data - Conducted by:
Date:
Main results:

Operational Considerations

Water Depth: (m) 1500m Sed. Thickness: (m)s500-1000m . Total penetration: (m) 500-1000m

HPC ____  Double HPC _____ Rotary Drill __x_ -Single Bit _xX _ Reentry
Nature of sediments/rock anticipated: Claystone, éiitstdne. S . |
Weather conditions/window: Austral Summer

Territorial jurisdiction: Chile

Other:

Special requirements (Staffing, instrumentation, etc.)

-

Proponent: ) Date submitted to JOIDES Office:

Steve Cande July 18, 1984
Lamont-Doherty Geological Observatory
Palisades, NY 10964

Rev. 028:
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-Broposed Site: TRENCH SLOPE IN THE COLLISION General Objective: Characterize the ridge-traz:h

CTI-2 ZONE {interaction in the collision zone.

-y ieneral Area: Chile Margin Triple Junction
osition: 4695, 76°W . Thematic Panel interest  Tectonics

Alternate Site:

Regional Pane! interest: Central and Eastern Pacific

specific Objectives:
") 1) Determine extent and nature of the accretionary prism.
2) Determine level of erosion of the trench inner wall.

3) Determine effect of high thermal gradients.
4) Determine mechanism by which trench inner wall is eroded.

)

'...ackground Information:
Regional Data: .
, Seismic profiles:  Conrad Leg 23-04 .

t
Y

Other data: Conrad Magnetics, gravity

Site Survey Data - Conducted by:
Date:
Main results:

dperational Considerations

Water Depth: (m) 2000m Sed. Thickness: (m) ? . Total penetration: (m) 300m/hole
'ipC ____ DoubleHPC _____ Rotary Drill __7_(____ Single Bit X Reentry
Nature of sediments/rock anticipated: Accretionary prism. .

¥eather conditions/window: Austral Summer
'Territorial iurisdiction: Chile

Qther:

'Special requirements (Staffing, instrumentation, etc.)

i
l -

A\

Proponent: Date submitted to JOIDES Office:
Steve Cande July 18, 1984
Lamont-Doherty Geological Observatory
Palisades, NY 10964
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RIFT VALLEY FLOOR General Objective: Drill ifto Zero age crust

CTJI-3

-Aroposed Site:

General Area: Chile Margln Triple Junctiom
469S, T76°W ) Themanc Panel interest Lithosphere

Position: )
Regional Panel interest: Central and Eastern Pzeciliz

Alternate Site:

Specific Objectives:

Drill into a magma chamber?

Background Information:

Regional Data: ,
Seismic profiles: Conrad Leg 23-04
Other data: Conrad magnetics and gravity

Site Survey Data - Conducted by:
Date:
Main results:

Operational Considerations

Water Depth: (m) 3000m Sed. Thickness: (m) 200m _ Total penetration: (m) ?
HPC ___ DoubleHPC ____ Rotary Drill X  SingleBit ___ Reentry X
Nature of sediments/rock anticipated:. Turbidites. over basalt ' |
Weather conditions/window: Austral Summer |

Territorial jurisdiction: Chile

Other:

Special requirements (Staffing, instrumentation, etc.)

-

Proponent: ' Date submitted to JOIDES Office:
Steve Cande ‘ July 18, 1984
Lamont=-Doherty Geological Observatory
Palisades, NY 10964
- 70 -
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S. BRANSFIELD STRAIT: LITHOSPHERE/TECTONIC DRILLING OBJECTIVES.
P. Barker, University of Birmingham, U.K.

The Bransfield Strait is a newly opened basin which
separates the South Shetland Islands from the Antarctic Peninsula.
Active rifting has produced a basin some 40 km wide and 2000 km
deep. Within the basin, fresh andesites have been dredged from
volcanic centers in the middle of the basin, which is otherwise
sediment-filled. An off-axis site, drilled well into basement,
would allow the following questions to be addressed:

1. Changes in composition and volcanic processes during the
transition from continental to oceanic rifting,

2. Extent of influence of subduction along the South
Shetland Trench to the northwest on the composition of the mantle
beneath the region,

3. Relative contributions of subcontinental and suboceanic
mantle to volcanism and temporal changes in these contributions,

4. Sediment-magma interaction (i.e., assimilation of magma
by sediment), and

S. Hydrothermal flux from a backarc spreading center (which
may be largely captured by the sediment).

Bransfield Strait, Site BR-1 on map 3.
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6. ANTARCTIC PENINSULA, PACIFIC MARGIN DRILLING PRCPCSAL.
P. Barker, University of Birmingham, U.K.

Along the Pacific margin of the Antarctic Peninsula (Fig.
1), a series of collisions have taken place between ridge crest
sections of the Antarctic-Aluk (Phoenix, Drake) plate boundary and a
trench. The earliest collision took place in the southwest about 50
Ma age and the most recent occurred off Smith I 4 Ma ago. Before
collision, subduction geometry was very simple: subduction and
spreading directions were parallel. After collision, subduction
stopped, so that the record of subduction and collision is unusually
well-preserved. Collision was "passive", in the sense that the
newly opposed ridge flank and forearc had no relative motion after
collision - both were part of the Antarctic plate. '

Farther to the northeast, spreading stopped (4 Ma ago, the
time of the final collision) before the spreading centres had
reached the trench. Trench topography is preserved and continued
roll-back of the hinge of the sinking slab is thought to have caused
the current backarc extension in Bransfield Strait.

Little is known of the effects of ridge crest-trench
collisions on the overriding plate, because the world is short of
recent, well-defined examples. Yet collisions will have occurred at
some time or other along most long-lived active margins. Among the
effects hypothesised are:

(a) tectonic erosion of the accretionary prism;

(b) uplift as the more buoyant oceanic lithosphere near the
ridge crest is subducted and/or as the base of the overriding plate
is heated; '

(c) regional thermal metamorphism of the surviving forearc,
from the latter cause also; and '

(d) changes in volcanism due to a reduction in the amount of
water being subducted, and an increase in the direct supply of heat.

In 1985 (Discovery cruise 154) the Birmingham/BAS group
carried out a survey of the younger collision zones (16, 14, 6.5,
and 4 Ma) which included DMCS, gravity, magnetic, shallow (shelf)
sidescan profiling, and dredging. A WHOI team made heat flow
measurements. These data are not yet completely processed: for
example, the DMCS processing (April 1986) has reached brute stack.
However, it is already apparent that the sediments on the ocean
floor and on the shelf together provide the opportunity of examining
the uplift history.

The sidescan survey of the shelf (mostly in the 14 Ma
collision zone) was a piggy-back operation, along ship tracks
located on tectonic considerations. Nevertheless, it allowed us to
map several different types of surface fabric which have been
related to glacial processes. John Anderson (Rice) agreed to test
our ideas during his recent coring cruise aboard USCGS Glacier.
Together with the reflection profiles, the sidescan records suggest
that the outer shelf high is a wedge of glacial till bulldozed to
the outer shelf by grounded shelf ice during a glacial maximum. It
is over 400 m thick in places, above a prominent unconformity.
Since the last glacial maximum, the wedge has been scarred by
drifting icebergs, and a thin layer of glacial marine sediments
(thicker inshore) has been deposited.
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Despite the steepness of the continental slope, it appears
progradational, and the subdued nature of magnetic anomalies
offshore (off the 16 Ma and 14 Ma collision zones) suggests that
shelf-derived sediment was able to overstep the advancing ridge
crest. DSDP Hole 325 off the 16 Ma collision zone, though only
spot-cored, suggests a hiatus in the supply of terrigenous sediment
between 15 and 8 Ma, after the collision. We take this to imply
uplift of the outer shelf by heating from below, and subseguent
cooling. However, to separate this effect from any fluctuations in
the glacial state of the Antarctic Peninsula, it would be necessary
to find the extent of the hiatus in two different age provinces.

The model should be tested additionally by drilling a short hole
through the glacial wedge on the shelf, also in each collision age
province. This would check the extent of the sub-wedge unconformity
(reflecting uplift of the outer shelf) against its oceanic
equivalent. In addition to showing the uplift history (to constrain
a thermomechanical model), these holes would also test hypotheses of
the glacial history of West Antarctica. Was the wedge produced
entirely by glacial processes? Entirely during the last glacial
maximum? Mostly by a Pliocene glacial advance greater than any
since? Or as we suspect, was it produced over a large number of
glaciations, successively more severe, on a margin that has been
subsiding gently meanwhile? Interbedded glacial marine and till
sequences should allow the outer shelf wedge to be dated and reveal
the history of glaciation along the Antarctic Peninsula.
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Fig. 2. Crude model of Antarctic Peninsula sedimentation at 14 Ma
collision zone.
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***ODP SITE PROPOSAL SUMMARY FORM***
(Suomit 6 copies of mature proposals, 3 copies of preliminary proposals:

Procposes Sice: APel General Objective:
1) Ridge crest-trench collision processes

(see also AP-2, AP-3, AP-4) at 14 Ma collision

2) Peninsula glacial history and sedimentacior

General Area: Antarctic Peninsula
Position: 4%, 67° Thematic Panel interest: TECP, SOHP
Alternate Site: Regional Panel interest: sopP

Specific Cojectives:

1) To date hiatus in terrigenous sedimentation caused by collision-related uplift of
the outer shelf

2) To study the relationship between shelf and continental rise sedimentation during
glaciation

Background Information (indicate status of data as outlined in the Guidelines!:
Regional Geophysical Data: :

Seismic profiles: UK, Discovery cruise 154, 24-fold DMCS
Eltanin single channel seismics

Other data: Magnetics, gravity, 3.5 kHz and 12 kHz, heat flow

Site Specific Survey Déta:
Seismic profiles: UK, to be undertaken 1987-8

Cther Data:

Qoerational Considerations:

Water Depth: (m) 3400 Sed. Thickness: (m) 1000 Tot. penetration: (m) 550

HC *  pouble HEC Potary Drill _*  Single Bit *  Reentry

Nature of sediments/rock anticipated: terrigenous silt/clay (silica-rich)
weather conditions/window: December-April (inclusive)

Territorial jurisdiction:  Antarctic Treaty applies

Special Pequirements (staffing, instrumentation, etc.):

TICOPCNenti  p, F. Barker FOR OFFICE USE:
AcCress 5 Prone Geology Department Cate received:
noTher: Birmingham University Classification no.:
Birmingham B15 2TT, Panel allccation:
Englang )
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***CDP SITE PROPOSAL SUMMARY FOIRM***

{Suomit 6 copies of mature proposals, 3 copies of prelimirary propeosals’
srcposes Size: AP2 General Objective:

: 1) RC-T collision processes at 18 Ma collision
(see also AP-1, AP-3, AP-4) 2) Peninsula glacial history and sedimentztion

>neral Area: Antarctic Peninsula
Positicn: 795, 73% Thematic Panel interest: TECP, SOHP

. Alternate Site: Regional Panel interest: SOP

Specific Objectives:

1) To date hiatus in terrigenous sdeimentation caused by collision-related uplift of the
outer shelf _

2) To study the relationship between shelf and continental rise sedimentation during
glaciation

3ackground Information (indicate status of data as outlined in the Guidelines) :

Regional Geophysical Data:
Seismic profiles: UK, Discovery cruise 154, 24-fold DMCS .
Eltanin single channel seismics

Cther data: Magnetics, gravity, 3.5 kHz and 12 kHz

Site Specific Survey Data:
Seismic profiles: To be undertaken 1987-8

Other Data: Sidescan?

erational Considerations:

Water Depth: (m). 3700 Sed. Thickness: (m) 1290 Tot. penetration: (m) 500

HPC * Double HEC Rotary Drill __*  Single Bit . Reentry
Nature of sediments/rock anticipated: terrigenous silt/clay
weather conditions/window: December-April

Territorial jurisdiction: Antarctic Treaty applies

Special Requiraments (staffing, instrumentation, etc.):

fifpme:‘.: . P. F. Barker EFOR OFFICE USZ:
ALSI2®SS 3 prione Geology Department te received:
ouTher: Birmingham University Classification ro.:
Birmingham B15 2TT, Panel allocation:
England
- 177 -




***ODP SITE PROPCSAL SUMMARY FORM***
(Submit 6 copies of mature proposals, 3 copies of preliminary proposals)

Prcposed Sizs: AP-3 General Objective:
1) RC-T collision processes at 14 Ma collision
2) Peninsula glacial history from glacial

till wedge
General Area: Antarctic Peninsula .
Position: 4%, 65% Thematic Panel interest: rgcp, somp
Alternate Site: Regional Panel interest: gop

Specific Cbjectives:

1) To date an unconformity on the outer shelf attributed to uplift related to RC-T collision
2) Sample a 400 m thick till on the outer shelf to describe the history of Peninsula.
glaciation

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data: :

Seismic profiles: g Discovery cruise 154, 24-fold DMCS
. Eltanin single channel seismics.

Other data: IMagnetics, gravity, 3.5 kHz, sidescan
USCGC Glacier data and cores

Site Specific Survey Data:
Seismic profiles: UK 1987-8 season

Other Data: yg 1986-7 season

Ooerational Considerations:

Water Depth:(m) 450 Sed. Thickness:(m) 2000 Tot. penetration:(m) 3500

HPC X  Double HPC ~ Potary Drill X Single Bit X Reentry

Nature of sediments/rock anticipated: glacial till/interbedded diatom-rich glacial marine
Wéather'conditions/windcw: December-March

Territorial jurisdiction: Antarctic Treaty

Q

o
-ier.

Special Pequirements (staifing, instrumentation, etc.):

?:q;cne:t: _ P. F. Barker FOR OFFICE USE:
ALCISSS & Prone Geology Department Date received:
nrher Birmingham University Classification no.:
Birmingham Bl5 2TT, Panel allccation:
En8land r 78 -




***ODP SITE PROPOSAL SUIMMARY FORM***
{Submit 6 copies of mature proposals, 3 copies of prelimirary proposals:

rrepesses Site: AP—4 General Objective:
) 1) RC-T collision process at 18 Ma collision
zone
2) Peninsula glacial history from glacial
till wedge
2neral Area:! Antarctic Peninsula
ositicn: 679, 71°W Thematic Panel interest: TECP, SOHP
_Alternate Site: Regional Panel interest: SOP

pecific Cojectives:

1) Date unconformity on outer shelf attributed to uplift related to RC-T collision
2) Sample a 400 m thick till on outer shelf to describe history of Peninsula glaciation

ackground Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data: _
Seismic profiles: g, Discovery cruise 154, 24-fold DMCS
Eltanin single channel seismics

Other data: Magnetics, gravity, sidescan
) USCGC Glacier data and cores

Site Specific Survey Data:
Seismic profiles: UK 1987-8 season

J

Other Data: Possible US 1986-7 season

_perational Considerations:

“later Depth:(m). 430 Sed. Thickness:(m) 2000 Tot. penetration: (m) °°0

HC ¥  Double HEC _ Potary Drill __*  single Bit *  Reentry

kture of sediments/rock anticipated: glacial till/interbedded diatom-rich glacial marine
Weather conditions/window: December-March
erritorial jurisdiction: Antarctic Treaty

-
aner:

Stecial Pequiraments (sta2ffing, instrumentation, etc.):

ﬁ{E;c:e::: _P. F. Barker i FOR OFFICE USE:
SSI23s § prone  Geology Department i Date receivad:
nIther: Birmingham University IClassifica:ion no.:
> Birmingham B15 2TT, ; Panel allocation:

England

Q0 _
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7. PROPOSAL FOR WOODLARK BASIN-SOLOMON ISLANDS TRIPLE JUNCTION: RICGZ

SUBDUCTION AT AN ARC. _
M. Perfit, University of Florida; M. Marlow, U. S. Geclogical Survey.

RATIONALE

The Woodlark Basin-Solomon Islands region is a tectonically
unique locality where an active ridge (Woodlark Spreading Center)
has been and is being subducted beneath an active island arc (New
Georgia Group). Previous geophysical and sampling studies have
provided a model of ridge subduction in the region and a framework
for future investigations of the complex tectonic and magmatic
processes that occur at ridge-trench-transform triple junctions.
This triple junction is particularly instructive because the Wood-
lark Spreading Center is a typical MOR-type (not affected by hot
spots, nonbackarc) and the arc is relatively young (not complicated
by multiple thermal-magmatic events) and oceanic in nature (not
complicated by continental crustal processes).

Although rock dredging suggested that there is an interplay
between MORB magma genesis and arc volcanism at the triple junc-
tion, the temporal and spacial relationships are unclear.
Additionally, dredging in the forearc primarily recovered talus
from the arc rather than bedrock, so the effects of ridge subduc-
tion on arc crust are still unknown. We propose three sites that
would provide critical information regarding the fate of young
ridges and oceanic crust at subduction zones and their consequences
in the development of island arcs. One site (WB-1l) is located on
the flank of the subducting ridge within the sediment covered
triangular region between Ghizo Ridge-Simbo Transform and the
trench. Site WB-2 is in the forearc region above the zone of ridge
subduction just west of the active submarine volcano Kavachi. The
third site WB-3 is just seaward of the trench on older ocean crust
about to be subducted.
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**+CDP SITE PROPOSAL SUMMARY FORM***
(Sumit 6 copies of mature proposals, 3 ccpies of preliminary proposals:

rrcpeses Site: General Objective:
WB-1 . ’

Woodlark Basin (Ghizo Ridge) Tectonic and magmatic effects of spreading

center subduction

Cererzal Area: N. Woodlark Basin

Position: 156°43'15"E, 08°30'15"S Thematic Panel interest: TCP, SOHP
Alternates Site: : Regional Panel interest: WPAC

Soecific Cobjectives:
To determine the nature and age of crust formed at the complex ridge-transform-trench triple
junction. The site is located on the north flank of the subduction ridge in a region of thick
sediment cover. Samples of sedimentary rocks will provide information on history of the fore-
arc and nature of material being subducted. Crustal samples will give first detailed informa-
tion on volcanic rocks of unusual chemical composition erupted at triple junctionm.

Background Informaticn (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: 1982 Kana Keoki CCOP/SOPAC Cruise: 10 N-S single channel seismic
reflection profiles across Woodlark Basin and New Georgia forearc;
7 intersecting seismic lines
Other data: Gravity, heat flow, magnetics, bathymetry, core samples, dredge samples
USGS multichannel seismic lines nearby (1982, 1984)

Site Specific Survey Data:
Seismic profiles: 5 single channel seismic reflection profiles with 5 intersecting linc:

Other Data: Detailed SeaMarc investigation by H.I.G. (B. Taylor)
Magnetics, gravity, 2 dredges on ridge are on Kana Keoki seamount to east

Coerational Considerations:

Waterloepth:(m) 3000 Sed. Thickness:(m) " °9° Tot. penetration: (m) °°0 T
possibly in base-

HC Double HPC Fotary Drill _* Single Bit _*  Reentry Ppoon:

Nature of sediments/rock anticipated: clay-rich sediments with mixtures are arc-derived
detritus and ash overlying basaltic basement

weather conditions/window: Cyclone season Feb-May

Territorial jurisdiction: Solomon Islands

~her Note that this proposal is an extension of those proposed by J. G. Vedder and T. R.
Brans (JOIDES Ref 191/D) for the Solomon Arc and intra-arc basin

C‘)

xS

Stecizl Pequirsments (staffing, instrumentation, etc.):

FISPCnentsi Michael R. Perfit FOR OFTIE USE:
;;::gss § prone Dept. of Geology Date received:
Tmher: University of Florida Classification no.:
Gainesville, FL 32611 Panel allccation:

(904) 392-2128

M. Marlow, U.S. Geological Survey, 345 Middlefield Road,
Menlo Park, CA 94025 - 81 -




***COP SITE PROPOSAL SUMMARY FORM***

{3ubmit 6 ccoies of mature proposals, 3 copies of preliminary proposals;
Prcpeses Sizte: WB=2 General Cbjective:
New Georgia Group (Solomon Islands) Tectonic and magmatic effects of spreading
Forearc (Blanche Channel) center subduction

General Area: Solomon Islands
Positicn:  157936'45"E, 08°34'45" S Thematic Panel interest: 'TCP, SOHP
Alternats Site: Regional Panel interest: WPAC

Specific Cbjectives:
To determine the uplift and subsidence history or the New Georgia forearc as related to the
subduction of the Woodlark spreading center. Drilling data will provide sedimentary/ash
stratigraphy with which we can determine the paleobathymetry, thermal history, and episodes
of volcanism. Vertical tectonics and forearc volcanism are well documented, but timing and
magnitude are poorly constrained. Important to compare with USGS data on Vella Ridge to NW.

Background Information (indicate status of data as outlined in the Guidelines):
Regional Georhysical Data:
Seismic profiles:

Other data: as in WB=1

Site Specific Survey Data: 1982 CCOP/SOPAC Kana Keoki cruise
Seismic profiles: 3 crossing single channel seismic reflector profiles

Other Data: Detailed heat flow measurements across channel, gravity, one piston core,
2 dredges on Kavachi seamount to East

Coerational Considerations:

Water Depth: (m)__ 1010 Sed. Thickness:(m)_> 1000  qot, penetration:(m) 090 *

HPC __ Double HPC _____  FRotary Drill _*  Single Bit _*  Reentry

Nature of sediments/rock anticipated: silty clay with high proportion of volcanogenic detritu
Weather conditions/window: Feb-May cyclone season

Territorial jurisdiction: Solomon Islands

Other: This proposal complements Site SB-1 proposed by J.G. Vedder and T.R. Brans to study
the tectonic history of Vella Ridge NW of the islands

Special Pequirements (staffing, instrumentation, etc.):
ff??cne::= ‘Michael R. Perfit & EOR OFFICE USE:
ACCI2Ss » prone Michael Marlow Date receivad:
amber: lassification ro.:
(see WB-1) Panel allccation:
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***ODP SITE PROPOSAL SMARY FOIM***

t 6 covmies of mat

(n

H ol

ure proposals, 3 ccpies of preliminary proposals)

Prcooses Sizte:
WB~-3

' East Woodlark Basin

Solomon Islands
©23'30"E, 08°59's

General Objective:

Tectonic and magmatic development of the

Woodlark Basin

Thematic Panel interest:

Regional Panel interest: WPAC

TCP, SOHP

Specific Objectives:

To sample material from the Solomon Islands forearc slope and trench on older oceanic

crust formed at the Woodlark spreading center.
Ridge which is comprised of a submarine dacitic volecano on its eastern end.
known if the oceanic basement here is arc-like or typical MORB,

Sediments may

This area is the extension of Ghizo
It is not

be derived

from submarine eruptions to the west, Sediments overlying basement will provide information on

Background Information (indicate status of data as outlined in the Guidelines):

Regional Geophysical Data:
Seismic profiles::

Cther data:

Site Specific Survey Data:
i Seismic profiles:

Other Data:_

as in WB-1

age of oceani

crust and timing of volcanism in
the arc (ash layers).

3 crossing single channel relfection profiles

1982 CCOP/SOPAC Kana Keoki cruise and 1985 HIG Sea Marc study

(B. Taylor)

One dredge and one core nearby, Sea Marc survey, gravity, heat flow profile
nearby, dredge and core on Kana Keoki seamount to west

Ooerational Considerations:

Water Depth:(m) 3700

HPC Double HPC

Nature of sediments/rock anticipated:

Territorial jurisdiction:

.
Ter:

Sed. Thickness: (m)

Fotary Drill

A 200 Tot. penetration: (m)

X

x Single Bit

basaltic (?) basement
Weather condltlons/wlndow Feb-May cyclone season

Sélomon Islands

(JOIDES

200 +

possible in
Reentry basement

turbidites, silty clay and hyaloclastics overlying

This proposal is an extension of those proposed by J.G. Vedder and T.R. Brans

Ref, 191/0)

Special Pequirements (staffing, instrumentation,

etc.):

FIsrcnent: ; ; 133 USE:
iaooio ' Michael R. Perfit & FOR OFFIZE USE:

n-i:7=: 3 PLON®  Michael Marlow Date received:
nmoer: Classification ro.:

(see WB-1)

Panel allocation:
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8a. MANUS FOREARC TECTONICS. ' . o
M. S. Marlow, U. S. Geological Survey; M. Perfit, University of

Florida.

BACKGROUND

Multichannel seismic reflection and magnetic profiles
collected in the forearc north of Manus Island (Bismarck Sea)
revealed more than 8000 km of magnetic, highly reflective, and
flat-lying layers, layers thought to be outpourings of lava. The
"lava flows" occupy the broad, relatively flat regions of the
forearc, and their thickness and age are unknown. The layers are
buried by 100-400 meters of hemipelagic (?) sediment. The sources
of the flows are also unknown; they may be related to volcanic
outpourings along the Manus volcanic arc to the south. Alterna-
tively, the flows may be part of a failed system related to the
formation of the backarc Manus Basin south of Manus Island.
However, these flows extend across the Manus forearc, and are,
therefore, in the wrong position geometrically to be related to

backarc spreading.

SITE MF. 1A '
Location: 01°928.9°S, 146°14.3°'E. Water depth: 1840 m.

Sediment thickness 100-200 m. Suspected lava flows beneath
sediment cover. Objectives are to sample and date possible
extensive lava flows in the Manus forearc and possible relate the
flows to the opening of Manus Basin. Also, to sample and date the
overlying 100 to 200 m of hemipelagic (?) sediment for the history
of sedimentation in the forearc, including ash chronology, ocean
circulation, etc.

SITE MF 1B

Location: 01945.9°S, 146°09.3°E. Water depth: 1500 m.
Sediment thickness 100-200 m. This . alternate site has the same
objectives as site MF 1A with the additional possibility that
older, deformed sedimentary deposits of. the Manus forearc may be
reached beneath the lava flows. However, we cannot accurately
estimate the total depth because the thickness of the overlying
flows is unknown. Seismic reflection data suggest that the
deformed section may be 500 to 1000 m below the sea floor. The
deformed section-is folded and ruptured by thrust faults, and
seismological studies confirm the existence of thrust events that
may be associated with southward dipping faults in the Manus
forearc. Secondary objectives of this site are the age, origin,
and time of deformation of the offscrapped (?) sediment pile
beneath the lava flows and the history of the Manus volcanic arc
and forearc.
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AAa0LE LETE PROPUNAL BUMMARY FURMAAS

Proposed Site: MFIA ) General Objective: Origin and age of the Man s
forearc - extinct subduction zome and overiv---:

General Area : Manus Forearc (Bismarck lava flows possibly related to failed backarc

General Area: Archipelago] spreading in a forearc setting.

Position: 1°28.95'; 146°164.3'E Thematic Panel interests: pichp, SOHP, T2CO

Alternative Site: \o.p ' Regional Panel interests: WERP

Specific Objectives:

. Nature and age of extensive lava flows in Manus forearc that may be related to the
opening of Manus Basin.

. Nature and age of offscraped sediment pile in extinct Manus forearc convergence zone
(beneath lava flows).

. History of Manus forearc, arc, and Manus Basin.

Background Information:
Regional Data:
Seismic profiles: Intersection of USGS L784SP Line 424 (24echannel)
and BMR (Australia) Line 05/48; CCOP/SOPAC & BMR profiles nearby,

Ocher data: USGS Gravity and magnetic data; BMR magnetic data

Site Survey Data - Conducted by: Could ke conducted by BMR onboard the R/V Rig Seismic
Date: .
- Main results:

Operational Considerations

Wacer Depth: (m) 1840 Sed. Thickness: (m) 100-200  Total penetration: (m)
200--500

HPC Double HPC Rotary Drill X Single Bit . X Reentry

Nature .of sediments/rock anticipated: = 100-200 meters of pelagic ooze overlying lava flows -
may be sediment beneath lave flows (both unknown thicknesses)

Weather conditions/window:
/ Best weather December-January

Territorial jurisdiction: Papua New Guinea

Other:

Special requirements ¢Staffing, instrumentation, etc)

None
NONE
Proponents: Date submitted to JOIDES Office:
Michael S. Marlow and Neville Exon
Pacific Marine Geology - MS999 Bureau of Mineral Resources
US Geological Survey GPO Box 378
345 Middlefield Road CANBERRA  ACT 2601 Australia

MENLO PARK CAL 94025 UsSA
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wRAQDE SETE PRUPUSAL SUMMARY FORM# wE

mt e v e sem . Sese mmsm ona w———

General Objective: Origin and age of the Manus
forearc - extinct subduction zone and overliing
lava flows possibly related to failed backarc

Ceneral Area: Manus Forearc (Bismarck spreading in a forearc setting.
Position: 1°45.9'S; 146°09,3'E  Archipelago)| Thematic Panel interests: LithP, SOHP, TZCP
. Regional Panel interests: yppp

Proposed Site: MF1B

Alternative Site:
MF1la

Specific Objectives:

Nature and age of extensive lava flows in Manus forearc that may be related to the
opening of Manus Basin.

Nature and age of offscraped sediment pile in extinct Manus forearc convergence zone
(beneath lava flows).

History of Manus forearc, arc, and Manus Basin.

Background Information:
Regional Data:
Seismic profiles:

Intersection of USGS L784 SP Line 4?& (24-channel) ahd BMR Australia
Line 05/41; SOPAC-BMR Lines nearby.

Other data: USGS gravity and magnetic data; BMR magnetic and earthquake data
Site Survey Data - Conducted by: Could be conducted by BMR onboard the R/V BEE_EEEEEEE
Date: 4

Main results:

Operational Considerations

Water Dépth: (m) 1500 Sed. Thickness: (m) 100-200 Total penetrationm: (ﬁ)
. 200-50C .

HPC Double HPC Rotary Drill X Single Bit X Reentry

-Nature of sediments/rock anticipated: 100-200 meters of pelagic ooze overlying lava flows -
may be sediment bercath lava flows (both unknown thicknesses) : '

Weather conditions/window:
) / Best weather : December-January

Territorial jurisdiction:
Papua New Guinea

Other:

Special requirements (Staffing, instrumentation, etc)

NONE
Proponents: Date submitted to JOIDES Office:
Michael §. Marlow and Neville Exon
Pacific Marine Geology MS999 Bureau of Mineral Resources
US Geological Survey GPO Box 378
345 Middlefield Road CANBERRA ACT 2601

MENLO PARK CALIF 94025 usa
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8b. CONVERGENT MARGINS OF DRAKE PASSAGE; A PRELIMINARY PROPOSAL.
Ian W. D. Dalziel, Institute for Geophysics, University of Texas at
Austin.

The continental margins of Drake Passage may present unigue
opportunities for studying convergent margins and orogenic pro-
cesses if new geophysical studies, that are the subject of a
pending proposal, are undertaken in time for consideration in a
southeastern Pacific Ocean leg of JOIDES Resolution. This note is
intended only to point out the potential of the area. The new data
are definitely required before a "mature" proposal ‘could be formu-
lated.

There are two aspects worthy of consideration (apart from
others such as ridge crest-trench "collision" pointed out by others
such as Cande and Barker). First, it should be noted that the two
sides of Drake Passage represent different stages in the evolution
of a cordilleran mountain range. In the southern Andes a backarc
basin like that presently active off the Antarctic Peninsula
(Bransfield Strait) was uplifted and destroyed in the mid-Creta-
ceous indicating tectonic uplift of the southern Andes. Thus, the
potential exists for contributing by drilling to an understanding
of cordilleran orogenic processes in a situation far simpler than
that of the North American cordillera, and far more accessible than
that encountered elsewhere in the Andes. Accessible, for example,
is the passive continental margin of a backarc basin, prior to
inversion to form a cordillera, for comparison with the passive
margin of a continent bordering an Atlantic-type ocean basin. Also
accessible are sediments reflecting the infilling of a very young
backarc basin with a high thermal gradient representative of Andean
regional metamorphism, and the basement of a backarc basin 1n1t1-
ated within continental crust.

Second, the Drake Passage area offers opportunities for
drilling metamorphic complexes that represent products of "under-
plating" in subduction zones. The Diego Ramirez Islands off Cape
Horn, the Elephant Island Group, and Smith Island in the South
Shetland Islands (map 3) all contain comparatively high P/T meta-
morphic mineral assemblages involving MORB volcanics and pelagic
sedimentary rocks. These islands are unigquely located at fracture
zone-convergent margin intersections (both ends of the Shackleton
fracture zone and the southern end of the Hero fracture zone).
While the mechanisms of subduction and uplift are yet to be under-
stood, the geotectonic setting is unique and may offer an important
opportunity for understanding the evolution and uplift of the deep-
seated parts of a subduction complex.

South Shetland Islands: Sites SS-1, SS-2 (map 3), formal site
proposal pending.
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E. MID-PLATE VOLCANISM
1. Manihiki Plateau (MP-1, MP-2, MP-3)
2. Ontcng-Java and Manihiki Plateaus (0J-1 through 0J-6)

3. Nauru Basin
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1. PROPOSED DRILLING ON THE MANIHIKI PLATEAU.

W.M. White, R.A. Duncan and M.R. Fisk, College of Oceanography,
Oregon State University; L. Kroenke, Hawaii Institute of o
Geophysics, University of Hawaii at Manoa.

The Manihiki Plateau is a region of anomalously elevated,
and apparently thick, crust (Hussong et al., 1979) in the Central
Pacific, north and east of Samoa. Some debate exists as to the
origin of this and the Ontong-Java Plateau to.the west. Basalt
recovered at the base of Hole 289, on the Ontong-Java Plateau, is
petrologically similar to MORB. However, both this basalt and
basalt collected from the island of Malaita in the Solomons, where
part of the Ontong-Java Plateau is exposed by obduction which began
10 Ma ago, have isotopic compositions similar to those of OIB
rather that MORB. The Ontong-Java Plateau is of lower Cretaceous
age. On Malaita, however, later alkalic volcanics of upper Creta-
ceous to Eocene age are exposed and include a pipe-like intrusion
of alnoite dated at 34 Ma. The alnoite bears many similarities to
kimberlite, including the presence of upper mantle xenoliths (Nixon
and Boyd, 1979) and is the only oceanic occurrence of such rocks.
The alnoite and its xenoliths also have isotopic compositions
similar to those of oceanic islands. Thus, the Ontong-Java Plateau
and underlying lithosphere are chemically distinct from normal
oceanic crust and lithosphere.

Additional evidence for chemically anomalous mantle in this
region comes from studies of Samoca. Like Hawaii, Samoa has two
main phases of volcanism: shield and post-erosional. Whereas,
Hawaiian post-erosional volcanics have isotopic compositions that
become more MORB-like, indicating increased involvement of normal
depleted upper mantle, Samoan post-erosional volcanics do not. In
fact, there is not evidence for the involvement of depleted mantle
in Samoan volcanism. It has been speculated that the region of
anomalous mantle that apparently underlies the Ontong-Java Plateau
extends to Samoa. The Manihiki Plateau may also be underlain by
such mantle. ’

A single drill hole on the Manihiki Plateau penetrated
about 30 m of basalt at about 900 m subbottom. The basalts are
highly vesicular, suggesting shallow, and possibly subareal,
eruption. K-Ar dates range from 92 to 106 Ma, but volcanogenic
sediments above the basalt imply a minimum basement age of 107 Ma
and the 106 Ma date may be a minimum due to alteration. The
basalts appear to be normal mid-ocean ridge tholeiites and do not
show significant incompatible element enrichment. However,
ranges from +3.5 to +7.8, indicating an oceanic island affinity.
Most likely, the Manihiki Plateau formed as a large on-ridge
hotspot platform, similar to Iceland and the Galapagos.

Additional drill sites have been proposed on the Ontong-
Java Plateau. Additional sites on the Manihiki are also desirable
and we hope some or all of the following could be achieved.

(a) Tighter constraints on the age of formation of the
Plateau, Hole 317 provided only minimum ages. The Plateau formed
during the Cretaceous Quiet Periods, so age is not well constrained
by magnetics.

(b) Obtain fresher samples than those obtained by drilling

- 91 -



and dredging so far. Some geochemical parameters (alkali concen-
trations, Sr and Pb isotopes) are subject to disturbance by alter-
ation. These parameters are particularly important in dating and
determining the tectonic environment of formation. The vesicular
nature of basalts recovered from Hole 317 makes them particularly
susceptible to alteration. A drill site in a deeper area might
recover less vesicular, and hence fresher, rocks.

(c) Obtain a wider variety of compositions than those
obtained thus far. The Galapagos, for example, show an extreme
range of compositions, some of which are indistinguishable from
MORB. What is the range in the Manihiki? Do alkalic rocks occur?
Are there rocks with chemical similarities to the Ontong-Java
Plateau alnoite? :

(d) The above could determine the origin.of the Manihiki,
and together with additional data from the Ontong-Java, constrain

early Cretaceous plate reconstructions.

(e) The above will also allow assessment of the nature and
extent of chemically "anomalous" lithosphere in the Pacific, which
in turn will constrain models on mantle evolution.

(f) Finally, the Ontong-Java Plateau has apparently re-
sisted subduction. If thick oceanic plateaus cannot be subducted,
they must be accreted to continents and, hence, may play a major

role in the growth of continents.

We propose three additional sites on the Manihiki Plateau,
an additional site on the High Plateau, and one on the Western
Plateau, e.g., near 8°S, 166°W (MP-1), and one on the North
Plateau, e.g., 5°S, 165°W (MP-2). These sites will complement Site
317 and provide tighter constraints on the origin of the Plateau.

- 92 =



PR,

.
’
[]
s ~
.

160°

165°

e N O P I
[+]

D

170°

200 meters.
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***CDP SITE PROPOSAL SUMMARY FORM***
{3uomit 6 covies of mature proposals, 3 ccopies of preliminary proposals:

Pfc;osed Siza: General Objective:
Basement age, nature, origin, paleogeography

General Area: Manihiki Western Plateau

Position: 089s, 166° Thematic Panel interest: LITHP, SOHP, TECP
Alternate Site: Regional Panel interest: CEPAC

Specific Cbjectives:

Basement age, chemistry, affinities, nature of mantle source, latitude of formation,
tectonic reconstruction

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles:  gjpole channel seismic exists

Other data:

Site Specific Survey Data:
Seismic profiles:

Cther Data:

Ooerational Considerations:

T ‘ 1200

Water Depth: (m) " 2000 Sed. Thickness: (m) Tot. penetration: (m)

HC _*  Double HEC Potary Drill *  Single Bit Reentry
Nature of sediments/rock anticipated: carbonate/chert/ooze/basalt
weather conditions/window:  year-round

Territorial jurisdiction: International waters

Scecial Pequirements (staffing, instrumentation, etc.):

PIoponenii W, M. White FOR OFFICE USE:
&2dress 3 phone (College of Oceanography Date received:
ammoar Oregon State University Classification no.

Corvallis, OR 97331 Panel allocation:
(503) 754=2296 :
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***CDP SITE PROPOSAL SUMMARY FORM***

{Scomis 6 copies of mature proposals, 3 ccpies of preliminary proposals)
Jropeses Sitsa: MP—2 General Objective:
| Basement age, nature, origin, paleogeography
Tneral Arez: Manihiki North Plateau A
siticn: 05°s, 165°W Thematic Panel interest: LITHP, SOHP, TECP
~Alternzte Site: Regional Panel interest: CEPAC

pecific Cobzectives:

Basement age, chemistry, affinities, nature of mantle source, latitude of formationm,
tectonic reconstruction

3

‘lackground Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: single channel seismic exists

Other daz%a:

Site Specific Survey Data:
) Seisnic profiles:

Other Data:

A

Xerational Considerations:

Water Depth:(m): " 2000 Sed. Thickness:(m)__ ~ 900  Tot. penetration:(m) 1200

}z‘-IPC X Double HPC Rotary Drill X  Single Bit Reentry

Jature of sediments/rock anticipated: carbonate/chert/ooze/basalt
Weather conditions/window: year-round

Territorial jurisdiction: International waters

::"::T:;X:ne.".:: W, M. White FOR CEFICE USE:
2=CISSS § PRINe (ollege of Oceanography Date received:
Qther: Oregon State University Classification no.
Corvallis, OR 97331 Panel allccation:
(503) 754-2296
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***CDP SITE PROPOSAL SUMMARY FORM***
{SuDmit 6 copies of mature proposals, 3 copies of preliminary proposals)

Frcposed Site: 4 o General Objective:
Copper mineralization, nature, origin, age
of basement paleogeography

Coneral Area: Manihiki High Plateau
Positicn: 09,198, 163.2°W Thematic Panel interest: LITHP, SOHP, TECP
Alternats Site: T Regional Panel interest: CEPAC

Specific Cbjectives:
Basement age, chemistry, affinities, nature of mantle source, latitude of formation,
tectonic reconstruction

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: gingle channel seismic exists

Cther data:

Site Specific Survey Data:
Seismic profiles: swath mapping planned

Cther Data:

Coerational Considerations:

~v 900 1200

Water Depth: (m) 1500 Sed. Thickness: (m) Tot. penetration: (m)

X

HC ¥  Double HPC  Fotary Drill Single Bit Reentry =
Nature of sediments/rock anticipated: carbonate/chert/ocoze/basalt
Weather conditions/window: year-round

Territorial jurisdiction: International waters

Cther
Special Pequirsments (staffing, instrumentation, stc.):
%Efi:f—: . W. M. White EFCR OE’E‘IC’-‘.'. USE:
Rees2Es a PrONe (college of Oceanography Date receivad:
nTtoer: Oregon State University Classification ro.:
Corvallis, OR 97331 Panel allccation:
(503) 754-2246 '
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2. ONTONG-JAVA AND MANIHIKI PLATEAUS.
L.W. Kroenke, W. Coulbourn, R. Moberly, Hawaii Institute of
Geophysics, University of Hawaii at Manoa; W. White, Oregon State

University.

The South Pacific includes a variety of anomalous tectonic
and petrologic regimes which may be of profound importance in plate
reorganization and formation of the continental crust. The
resistance of the Ontong-Java Plateau to subduction has strongly
influenced late Oligocene and late Miocene plate reorganization and
appears to be produc1nc an even broader scale reorganization and
incipient trench formation at present. If such plateaus cannot be
subducted, they must eventually be accreted to the continental mass
and hence may play an important role in the formation of continen-
tal crust. Thus their origin, geochemical signature, sedimentary
history, and style of deformation are of extreme importance in the
formation and evolution of continents.

The original reasons for drilling oceanic plateaus during
the Deep Sea Drilling Project were primarily paleontological and
paleocenvironmental in nature: to study the sedimentary record
above the CCD. The objectives, however, were never fully attained
because of poor recovery, presence of lacunae, and the frequent
inability to reach basement. The sparse data available from the
basement are of limited utility because of minimal penetration and,
in one instance, the highly altered nature of the basalts that were
encountered. The focus here is on tectonic, geochemical, and
petrological problems, with the secondary goal of answering some
remaining paleontological and paleoenvironmental guestions. As
conceived, this drilling program would comprise a coordinated
attack on the problems of the geochemistry, petrology, and mantle
sources; possible diachronism or age progression; the paleo-
environment and early sedimentation hlstory of the plateau; and the
tectonics of collision.

Paleontological and weakly constrained K-Ar dates from
sites 289 and 317 indicate both the Ontong-Java and Manihiki
Plateaus were forming approximately 110-100 Ma. Basement basalts
from these plateaus show petrological similarities to MORB but Nd
isotopic compositions indicate a "hot spot" type mantle source.
Seismic refraction investigations suggest the crust of Ontong-Java
is greater than 44 Km thick and predict the crust of Manihiki to be
greater than 30 Km. Seasat data indicate both plateaus are in
isostatic equilibrium. These observations suggest that the
plateaus formed along or near spreading ridges influenced by hot
spots. Nevertheless, the thickness of the crust is greater, and
the volume of excess volcanism vastly greater, than possible modern
analogues such as Iceland. Drilling sites are proposed for the
Ontong-Java and Manihiki Plateaus that have the following specific
objectives: 1) constrain ages, direction of crustal aging, and
hence, spreading ridge geometry, 2) obtain fresh basement samples
in sufficient quantity to allow more extensive geochemical study
and enable comparison between plateaus and with possible modern
analogues such as Iceland, 3) learn the nature, timing, extent, and
course of mid Tertiary volcanism on the Ontong-Java Plateau, 4)
determine timing of Ontong-Java Plateau edge deformation, and 5)
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above all, obtain sufficient basement penetration to answer
questions regarding the oceanic or continental affinities of these

plateaus.
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Figure 1. Bathymetric chart of the Manihiki Platecu (from Winterer et al., 1974}, contour interval, 200 meters.
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*#*COP SITE PROPCSAL SRMVARY EORM**’: .
(Submit 6 ccpies of mature proposals, 3 copies of preliminary proposals)

P ed Site: 4 General Objective: ] .
roPes ° l. 0d-1 oaqt Basement nature, origin, paleogeograpny,
LAT 2°06°N - Long 158°48°E and paleoenvironment

1 Area: Northern Ontong Java Plateau
gigziion: ¢ S Thematic Panel interest: LITHP/SQOHP/TECP

Alternate Site: 0J-1A Regional Panel interest: CEPAC/WPAC/SQP

Specific Cbjectives:
Basement age, chemistry, affinities, nature of mantle source(s), and latitude of formation.

Upper Jurassic-Lower Cretaceous carbonate sequence for paleo-environment/
paleomagnetic investigations.

Background Information (indicate status of data as outlinesl in the Guidelines):
Regional Geophysical Data:
Seismic profiles:  HIG airgun/watergun/sparker SCS; DSDP airgun/watergun SCS;
USGS and Petroleum Co. MCS ’

COther data: 3.5 kHz, refraction measurements, piston cores, magnetics and gravity. .

Site Specific Survey Data:
Seismic profiles: DSDP airgun/watergun SCS

-

Other Data: Additional data required to include watergun SCS, 3.5 kHz, SeaMARC II,
- piston)coring, rock dredges (site survey proposal being submitted
by HIG). . '

Operational Considerations:

Water Depth: (m) ~2675  Sed. Thickness:(m) ~1400 Tot. penetration:(m)~1600
| HPC __ x Double HRC . FRotary Drill x Single Bit __ Reentry _x
Nature of sediments/rock anticipated: ooze, chalk, 1imestone, chert, basalt.
Weather conditions/windew:  Equatorial/year-round
Territorial jurisdiction: International water

Other:

Special Requirements (staffing, instrumentation, etc.):

Proponent: FOR COFFICE USE:
Address & phone Date received:
number : Classification ro.:
Loren W. Kroenke Panel allccation:
Hawaii Institute of Geophysifcs

2525 Correa Road
Honolulu, HI 96822

(808) 948-7845

Alternate: John Mahoney
(808) 948-8705
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N

s+#%Cpp SITE PROFOSAL SUMMARY EQRMF**
(Submit 6 copies of mature proposals, 3 copies of preliminary proposals) .

Proposed Site:  0J-1A ' [ ond®nature, origin, paleogeograghy
. asement nature, origi i
LAT 2°08'N - long 156°00'E and pa]eoenviroﬁment !

General Area: Northern Ontong Java Plateau .
Position: NE of Kapingamarangi Island Thematic Panel interest: LITHP/SOHP/TEC?
Alternate Site: 0J-1 ' Regional Panel interest: CEPAC/WPAC/SCQP

Specific Cojectives:
Basement age, chemistry, affinities, possible mantle source(s), and latitude of formation,

Upper Jurassic-Lower Cretaceous carbonate sequence for paleo-environment/
paleomagnetic investigations.

Background Information (indicate status of data as outlines. in the Guidelines):
Regicnal Geophysical Data: : )
Seismic profiles: HIG airgun/watergun/sparker SCS; DSDP ai
USGS and Petroleum Co. MCS ’

rgun/&atergun SCS;

?

Other data: 3.5 kHz, refraction measurements, piston cores, magnetics and gravity. .

Site Specific Survey Data:
Seismic profiles: DSDP airgun/watergun SCS

-

Other Data: Additional data required to include watergun SCS, 3.5 kHz, SeaMARC II.
- piston)coring, rock dredges (site survey proposal being submitted
by HIG). ' . )

Operational Considerations:

Water Depth: (m) rs 2475 Sed. Thickness: (m)_~1400 Tot. penetration:(m)~1600
HPC __x Double HPC - Fotary Drill x " Single Bit __ Reentry x
Nature of sediments/rock anticipated: -ooze, chalk, 1imestone, chert, basalt.
Weather corditions/windecw: Equatorial/year-round

Territorial jurisdiction: International water

Other:

Special Requirements (staffing, instrumentation, etc.):

Proponent: FOR CFFICE USE:
Address & phone Date received:
number : Classification no.:
LOI"en W. KY‘Oenke Panel allxation:
Hawaii Institute of Geophysilcs

2525 Correa Road
Honolulu, HI 96822

(808) 948-7845

Alternate: John Mahoney
(808) 948-8705
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***COP SITE PROPOSAL SOMARY FORM*YY
(Submit 6 copies of mature proposals, 3 copies of preliminary proposals)

Proposed Site: 0d-2 General Objective:
‘ . . Basement nature; origin; sediment '
LAT 3°56'S LONG 159°13.5'E paleoenvironment; record of tectonism ara
tectonovolcanism
General Area: Central Ontong Java Plateau . .
Position: North of Nukumanu Island Thematic Panel interest: LITHP/SOHP/TEZC?
Alternate Site: == Regional Panel interest: SEPAC/HWPAC/SQP

Specific Cbjectives:

Basement age and composition; Middle to Late Cretaceous sections for paleocenvironment
analysis; sedimentary structures and tephra chronology

Background Information (indicate status of data as outlinesd in the Guidelines):
Regional Geophysical Data: -
Seismic profiles: HIG airgun/watergun/sparker SCS; DSDP airgun/watergun SCS;
USGS and Petroleum Co. MCS

Cther data: 3.5 kHz, refraction measurements, piston cores, magnetics and
: gravity.

Site Specific Survey Data:
Seismic profiles: HIG airgun SCS

Other Data: . Additional data required to include watergun SCS, 3.5 kHz, SeaMARC II,
- piston) coring, rock dredges (site survey proposal being submitted .
by HIG). . .

COperational Considerations: -

Water Depth:(m) 1860 m Sed. T@ickness:(m) v 1000 Tot. penetration:(m)_ v1100
HPC _ X Double HC __ Rotary Drill _X _ Single Bit X  Reentry
Nature of sediments/rock anticipated: ooze, chalk, limestone, chert, basalt
Weather conditions/windew: Equatorial/year-round

Territorial jurisdiction: Papua New Guinea EEZ

Other:

Special Requirements (staffing, instrumentation, etc.):

Proponent: FOR CEFICE USE:
Address & phone Date received:
number : Classification ro.:
Loren W. Kroenke Panel allccation:

Hawaii Inst. of Geophysics
2525 Correa Road
Honolulu, HI 96822

(808) 948-7845

Alternate: John Mahoney
(808) 948-8705
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***CDP SITE PROFOSAL SIMMARY FOR’-I**’:' .
(Submit 6 copies of mature proposals, 3 ccpies of preliminary proposals)

Proposed Site: 0J-3 . General Cbjective:
' Tectonovolcanism; nature and timing
LAT 5°24'S  LUNG 159°01E

General Area: Southern Ontong Java Plateau
Position: South of Ontong Java Atoll Thematic Panel interest: LITHP/TECP
Alternate Site: 0J-3A Regional Panel interest: CEPAC/WPAC/SOP

Specific Cbjectives:

Determine petrologic geochemical character of late stage eruptive rocks, possible nature/

evolution of mantle source, and timing of volcanism relative to regional tectonics.

Background Information (indicate status of data as outlines. in the Guidelines):
Regional Geophysical Data: ’ ' .
Seismic profiles: ~ HIG airgun/watergun/sparker SCS; DSDP ajirgun/watergun SCS;
: USGS and Petroleum Co. MCS :

COther data: 3.5 kHz, refraction measurements, piston cores, magnetics and gravity.

Site Specific Survey Data:
Seismic profiles: HIG sparker/airgun SCS

Other Data: Additional data required to include watergun SCS, 3.5 kHz, -SeaMARC II,
_— giston)coring, rock dredges (site survey proposal being submitted
y HIG). . )

Operational Considsrations:

Water Depth: (m) 1840 .  Sed. Thickness:(m)___~ 500 Tot. penetration: (mj & 600

HFC Double HPC Rotary Drill x  Single Bit __x  Reentry

Nature of sediments/rock anticipated: -ooze, ashy chalk, limestone, basalt sills/flows
Weather conditions/windcw:  Equatorial/year-round

Territorial jurisdiction:

Other:

Special Requirements (staffing, instrumentation, etc.):

Proponent: FOR OFFICE USE:
Address & phone Date received:
number: Loren W. Kroenke Classification ro.:
AR | Panel allccation:
Hawaii Institute of Geophysifcs

2525 Correa Road
Honolulu, HI 96822

(808) 948-7845

Alternate: John Mahoney
(808) 948-8705
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w+x+CDP SITE PROFOSAL SGMARY EGRM***
(Submit 6 copies of mature preposals, 3 copies of preliminary proposals)

Proposad Site: A General Objective:

0J-3A .
: Tectonovolcanism; nature and timing
LAT 4°24'S LONG 157°03'E C

General Area: Southern Ontong Java Plateau -
Position: North of Tauu Island Thematic Panel interest:  TECP/LITHP
Alternate Site: <3 Regional Panel interest: CEPAC/WPAC/SQP

Specific Cbjectives:
Determine petrologic geochemical character of late stage eruptive rocks, possible

nature/evolution of mantle source, and timing of volcanism relative to regional
tectonics.

Backgrcund iInformation (indicate status of data as outlines. in the Guidelines):
Regional Geophysical Data: o
Seismic profiles: HIG airgun/watergun/sparker SCS; DSOP airgun/watergun SCS; -
/ ~ USGS and Peltroleum Co. MCS

Other data: 3.5 kHz, refraction measurements, piston cores, magnetics and gravity.

Site Specific Survey Data: HIG sparker/airgun'SCS'
Seismic profiles:

Other Data: - Additional data required to include watergun SCS, 3.5 kHz,
- SeaMARC ‘II, piston coring, rock dredges (site survey proposal
‘ being submitted by HIG)..

Cperational Considsrations:

Water Depth: (m). 1360 Sed. Thickness: (m) 300 Tot. penetration: {m) 900
HPC ___ Double HRC _____ Rota;:y Drill _ X - Single Bit _X _ Reentry
Nature of sediments/rock anticipated: 00ze, ashy chalk/limestone, basalt sills/flows
Weather conditions/windcw: - Equatorial/Year-round

Territorial jurisdiction: Papua New Guinea EEZ

Other:

Special Requirements (staffing, instrumentation, etc.):

Progonent: FOR OFFICE USE:

Address & phcne Date reczived:

number : Classification ro.:
Loren W. Kroenke Panel alleccation:

Hawaii Institute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, Hawaii 96822

(808) 948-7845

Alternate:
John Mahoney (808) 948-8705
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#%*CDP SITE PROFOSAL SIDMARY EORM¥**
(Submit 6 copies of mature proposals, 3 copies of preliminary proposals)

Proposed Site: 0d- 4 : General Objective:
Tectonovolcanism; nature and timing
LAT 7°48'S LONG 162°19'E '
General Area: Southern Ontong Java Plateau
Position: NW of Sikaiana Island Thematic Panel interest:  TECP/LITHP
Alternate Site: Regional Panel interest: CEPAC/WPAC/SOP

Specific (ojectives: )
Determine petrologic geochemical character of late stage eruptive rocks, possible

nature/evolution of mantle source, and timing of volcanism relative to regional
tectonics. :

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data: ' :
Seismic profiles: HIG airgun/watergun/sparker SCS; DSDP airgun/watergun SCS;
USGS and Peltroleum Co. MCS ' o '

Other data: 3.5 kHz, refraction measurements, piston cores, magnetics and gravity.

Site Specific Survey Data: HIG sparker/airgun.scs
Seismic profiles:

-

Other Data: - Additional data required to include watergun SCS, 3.5 kHz,
— . SeaMARC II, piston coring, rock dredges (site survey proposal
v being submitted by HIG).. '

Operational Considerations:

Water Depth:(m) 1120 Sed. Thickness:(m) %500  Tot. penetration:{m) ~700

HEC Double HBC - FRotary Drill X  Single Bit _X__ Reentry

Nature of sediments/rock anticipated: ooze, ashy chalk/limestone, basalt siT1s/f10ws
Weather conditicns/windcw: Equatoria]/Year-round

Territorial jurisdiction: Solomon Island EEZ

Other:

Special Reguirements (staffing, instrumentation, etc.):

Proronent: FOR OFFICE USE:

Address & phone Date recsived:

number : Classification ro.:
Loren W. Kroenke Panel allocation:

Hawaii Institute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, Hawaii 96822

(808) 948-7845

Alternate: John Mahoney (808) 948-8705
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#**CDP SITE PROFOSAL SIMMARY EQRM*** ,
(Submit 6 copies of mature proposals, 3 copies of preliminary proposals)

General Objective:

Timing of subduction/tectonics of
collision, origin of basement

Proposed Site: 0d-5
LAT 8°13'S: LONG 160°28'E

General Area: Malaita Anticlinorium
Position: West of Malaita , Thematic Panel interest:  TECP/LITHP
Alternate Site: Regional Panel interest: CEPAC/WPAC/SQP

Specific Cojectives: petermine timing of So]omon Island Arc volcanism and obduction of .
Ontang Java plateau crust by investigating sland arc and tectonovolcanic tephra strati-

graphy, sedimentary structure, and tectonic induced reworking of sediment. Nature and
geochemistry of basement compared with that of Maliata and 0J-1 and 0J-2.

Background Information (indicate status of data as outlines. in the Guidelines):

Regional Geophysical Data: . SR
Seismic profiles: HIG airgun/watergun/sparker SCS; DSDP ajrgun/watergun SCS;
USGS and Peltroleum Co.‘MCS T ) )

Other data: 3.5 kHz, refraction measurements, piston. cores, magnetics and gfavi;y.

Site Specific Survey Data:
Seismic profiles: UsGs McS (R/V S.P. LEE)

o

Other Data: - Additional data required to include watergun SCS, 3.5 kHz,
- - SeaMARC II, piston coring, rock dredges (site survey proposal
being submitted by HIG). ' '

Operational Considerations:

Water Depth: (m) 900 Sed. Thickness: (m) 900 Tot. penetration:ﬁn) 1000

HFC Double HEC Fotary Drill __ X Single Bit X _ Reentry

Nature of sediments/rock anticipated: 00ze, 00ze, chalk, limestone, chert, basalt.-
Weather conditioas/windcw: Equatoria]/Year-round

Territorial jurisdiction: Solomen Islands

Cther:

Special Requirements (staffing, instrumentation, etc.):

Proronent: FOR OFFICE USE:

Addz?ss & phone Date received:

number : Classification ro.:
Loren W. Kroenke Panel allccation:

Hawaii Institute of Geophysics
University of Hawaii
2525 Correa Road
Honolulu, Hawaii 96822
(808) 948-7345
Alternate: John Mahoney (808) 948-8705
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***COP SITE PROFOSAL SUMMARY FOP.-‘-S**’.' .
(Submit 6 copies of mature proposals, 3 ccpies of preliminary proposals)

Proposed Site: General Objective:
& OJT 6 ' Tectonics of collision
LAT 8°42'S LONG 16Q°08'E
General Area: Malaita Anticlinorium
Position: East of Santa Isabel Thematic Panel interest:  TECP/LITHP
Alternate Site: ' Regional Panel interest: CEPAC/WPAC/SOP

Specific Cojectives: | '
Investigate details of structural, metamorphic, ore-forming, and fluid overpressuring
procedures associated with active obduction, timing of obduction, and tephra-stratigraphy.

Background information (indicate status of data as ocutlines in the Guidelines):
Regicnal Geophysiczl Data: ' :
Seismic profiles: HIG airgun/watergun/sparker SCS; DSDP airgun/watergun SCS;
USGS and Peltroleum Co. MCS _ ’

Other data: 3.5 kHz, refraction measurements, piston cores, magnetics and gravity.

Site Specific Survey Data: '
Seismic profiles:  USGS MCS (R/V S.P. LEE)

Cther Data: - Additional data required to include watergun SCS, 3.5 kHz,
' ' SeaMARC II, piston coring, rock dredges (site survey proposal
being submitted by HIG).. : '

Operational Considarations:

Water Depth:(m) 150 m Sed. Thickness:(m) 300 Tot. penetration: (m)800-1300

HEC Double HEC Fotary Drill __ X Single Bit Reentry _ X

Nature of sediments/rock anticipated: arc sediments, chalk/limestone basalt, arc
basement.

Weather cornditions/windcw: Equatoria]/Year-round

Territorial jurisdiction: ~ Solomon IsTand waters

Other:

Special Requirements (staffing, instrumentaticn, etc.):

Proconent: FOR OFFICE USE:
2ddress & phone Date received:
nunber : Classification ro.:
Loren W. Kroenke Panel allccation:

Hawaii Institute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, Hawaii 96822

(808) 948-7845

Alternate: John Mahoney (808) 948-8705
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3. NAURU BASIN. .
Y. Lancelot, Universite Pierre et Marie Curie, France.

Deep Sea Drilling in what is believed to be the oldest par<
of the Pacific (and of the world ocean) has uncovered exceptional
volcanic activity of early Cretaceous age in most of the deep
basins of the west-central part of that ocean. :

This activity has not only produced an unusual number of
large volcanos on much of the western part of the Pacific Plate, -
but is also responsible for the emplacement of deep water basaltic
sheet flows and intrusives that may cover large areas of the
western Pacific (greater than 3 x 105 Km2. These have been
observed in the Central Pacific Basin as well as in the Nauru
Basin. In the latter, drilling has determined that the duration of
the volcanic event extended at least from the early Aprian through
the early late Cretaceous. Several phases of volcanism are
probably involved, the major one having occurred during Aptian-
Albian time. :

This activity is almost certainly of an intraplate nature
since magnetic and other data (age-depth relations in particular)
preclude a Cretaceous age for most of the deeper basins. The true
age and actual depth of the oceanic crust however remain unknown
for these basins.

. The Nauru Basin is characterized by a set of well-defined
magnetic anomalies of the M series. The age of the crust in that
basin is inferred to range from early Cretaceous in the south to
late (and possibly middle) Jurassic toward the north. At the DSDP
drill site there is no doubt that the volcanic event post-dates the
formation of the underlying oceanic crust. The time of the initia-
tion of the intraplate volcanic activity, however, remains unknown
since the drill did not penetrate through the entire volcanic
complex.

~The main unanswered questions remain as follows:

"1) What is the age and nature of the oldest oceanic crust
in the Pacific?

2) What is the time span. of the Cretaceous volcanic
event(s)? Has there been continuous activity following the
formation of the oceanic crust? :

-3) What is the areal extent of the volcanic layer?

"4) What is the tectonic setting of this event and how did
it produce such different fractures as large volcanos and very
extensive sheet flows? (Ancillary questions, of obviously extreme
importance for the study of global paleoenvironment during the
Jurassic are not discussed here since they are included in present
proposals from JOIDES panels).

Some of the gquestions above can be answered by geophysical
surveys. In particular studying the geometry of the volcanic
layers should answer gquestions 3 and 4. Only drilling, however,
will address the specific questions about the history of the
volcanism.

Geophysical surveys which are in preparation both in France
and in the U.S. at this time {(multichannel seismics) are aimed at
resolving questions 3 and 4. They should also provide the basis
for the selection of drill sites addressing guestions 1 and 2.
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F. HOTSPOTS, SEAMOUNTS, AND OCEAN ISLANDS

1. French Polynesian Hotspots, Austral Island Chain
(AIC-1, AIC-2, AIC-3)

2. French Pclynesian Volcanic Lineaments
(MT-I( MT_2, MT_3' T-ll NT—].' NT—Z)

3. Louisville Ridge
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1. FRENCH POLYNESIA HOTSPOTS.
E.A. Okal, Northwestern University; W. White, Oregon State
University; Y. Lancelot, Universite Pierre et Marie Curie, France.

While the general progression of volcanism with age along
island chains such as Hawaii is reasonably well understood, the
actual succession in volcanic processes during the formation of an
individual island or group of islands is still obscure, notably in
the evolution of their geochemical signature. 1In addition, little
is presently known about the time span involved in the initial
growth and formation of a volcanic edifice, in the cessation of
activity, and in the total duration of recurrent and post-erosional
volcanism.

Most volcanic ages presently available for oceanic islands
have been derived from subareal samples, and therefore are related
to the later stages of this activity. However, it is necessary to
obtain a precise understanding of the time constraints involved in
the early growth of islands and seamounts, in order to successfully
use the age of island chains as a kinematic constraint on plate
motions. The four island chains of French Polynesia-Marquesas,
Tuamotu, Society and Australs, are among those offering the most
complex scatter of ages, geochemical signatures, and thermo-
mechanical effects on the lithosphere. For example, the evolution
of isotopic ratios in the Marguesas from the main shield-building to
the post-erosional series is inverse of that observed in Hawaii; in
the Austral chain, different groups of islands (Tubuai-Rurutu versus
Rapa-Macdonald) have strongly differing Pb and Sr signatures
precluding simple mixing with the lithosphere; as determined by
studies of plate flexure, the thermal thinning under the southern
group (Rapa-Macdonald) is also considerably more important than
under the northern group (Tubuai-Rurutu).

The Polynesian chains may represent the only natural
laboratory where wide variations exist in the initial conditions
such as the composition of mantle sources, the amount (flow) of
material upwelling, and the thermal properties of the overriding
plate, resulting in the observed variety of volcanic products.

. As opposed to land sampling and dredging, drilling into’
seamount edifices will provide the only way of sampling the complete
record of the formation of a volcanic edifice. This could be
achieved by drilling a series of holes into the flanks of seamounts,
where the thickness of volcanic layers is small enough that several
of them can be penetrated by the drill. Another major advantage of
this approach is that coring of alternations of volcanogenic layers
and sediments should provide the best way to establish a reasonably
accurate chronology for the volcanic events. Therefore, drill sites
should be arranged in transects; sites immediately near the base of
seamounts have a chance to sample the succession of most of the
major rock types produced by the volcano, whereas sites farther away
will have the best chance to obtain a detailed chronology of the
successive events involved in the building of the edifice.

Drilling provides the only means of sampling the Tuamotu
chain, which consists of coral atolls and guyots. Sampling the
northern Tuamotu chain would allow the establishment of its geo-
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¢hemical signature and provide constraints on the age progression
in the chain. This, in turn, allows testing of the hypothesis that
this chain was formed on ridge and is the trace of the present.
Easter-Sala y Gomez hotspot.

Austral Island Chain, Sites AIC-1, AIC-2, AIC-3 on
map 2. '

-
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5. TEMPORAL AND PETROCHEMICAL EVOLUTION OF FRENCH POLYNESIAN
VOLCANIC LINEAMENTS.

R.A. Duncan, W.M. White, M.R. Fisk, Oregon State University; E. A.
Okal, Northwestern University.

INTRODUCTION

The phenomenon of intraplate, or hotspot, volcanism is
nowhere better represented than in French Polynesia, in the south-
central Pacific Ocean basin. In this region, roughly the size of
Western Europe, subparallel volcanic lineaments related to at least
six disticnt hotspots (McDonald, Rarotonga, Societies, Pitcairn,
Marguesas, and Easter) have been described. Those lineaments for
which volcanic rocks are accessible show similar rates of age
progression from south-east to northwest centers. Through the

-erupted magmas, these volcanos sample the underlying mantle on a

much denser scale than anywhere else on earth.

The trace and isotopic compositions of volcanic rocks from
these volcanos exhibit nearly the complete range seen worldwide,
and tremendous variations occur from hotspot to hotspot and even
within individual islands. This region is the very best to test
several current ideas about the scale of mantle geochemical hetero-
geneities, the geochemical structure of hotspots, and the source of
melts contributing to oceanic islands and lithosphere.

In this proposal we briefly describe several drilling sites
which are part of a program designed to recover volcanic rocks for.
specific petrochemical objectives. Broadly, these objectives are:
test hypotheses concerning the nature of the Tuamotu chains; deter-

- mine the variability of mantle plume composition on a long time

scale; test hypotheses about plume dynamics and plume-asthensphere
interaction; test the universality of the Hawaiian volcanic evolu-
tion pattern; and determine the nature and extent of anomalous
lithosphere_.in the west central Pacific.

PROPOSED DRILLING PROGRAM

1. Margquesas Islands Transect. The Margquesas Islands
(Fig. 1) are a relatively short hotspot lineament which are age-
progressive from 6 to 7 Ma in the northwest to 1.3 Ma in the south-
east, although several researchers contend that the hotspot was
active earlier and "switched on" again in latest Miocene time.
Recent geochronological and geochemical work on several of these
islands has revealed an evolution and sequence from tholeiitic to
alkalic basalts, similar to that seen in the Hawaiian Islands. The
two magma types are dramatically distinct and, unlike the Hawaiian
example, the tholeiitic melts appear to have a large component of
lower lithosphere or MORB, whereas the alkalic basalts are more
"plume-like". One intriguing model put forward is that the hotspot
itself is chemically zoned, with a plume-dominated outer torus and a
center of entrained MORB material.

We can test this idea in the Marguesas area by drilling a
three-hole transect perpendicular to the islands trend (Fig. 1).
Volcanic ridges at the edges of the trend should have sampled the
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outer, "plume-like", region of the hotspot, while those at the
center should be more MORB-like in isotopic composition. A cruise
to investigate the Marquesas swell by SEABEAM, gravity, magnetics,
and dredging has been proposed to NSF by M. McNutt, J. Natland, and
R. Duncan, and could provide site surveys in 1987.

2. The Society Islands. Do tholeiites form the shield of
Tahiti? Tholeiitic melts are important in the evolution of oceanic
volcanos because they represent large degrees of melting of the
mantle and are thus a truer reflection of the source composition.
As yet, no tholeiitic compositions have been found in the Society
Islands which exhibit some of the most extreme isotopic compositions
among oceanic rocks. We propose that a site be drilled on the
southeast flank of the island of Tahiti (Fig. 2) with the objective
of recovering tholeiitic shield lavas for geochemical characteri-
zation. Alkalic basalts overlie tholeiites in the Hawaiian,
Marquesas, and Samoan Island chains, and it is most likely that
tholeiites would be found in Tahiti by drilling at the mid-flank
position. This region has had considerable SEABEAM coverage by the
Charcot during surveys of submarine volcanic and seismic activity
around the present position of the Society Islands hotspot.

3. The Tuamotu Archipelago. The Tuamotu archipelago
consists of two island-seamount chains which sit atop a broad swell.
The islands consist only of coral atolls and no basalts have been
recovered from them. Redeposited coral from DSDP Hole 318 at the
western end of the archipelago has been paleontologically dated at
about 52 Ma. 4 ar/ 3% ar dating of rocks dredged from the western
end yielded ages of 47 and 42 Ma. One of the:-Tuamotu chains (the
northern one) was apparently formed by an on- or near-ridge hotspot,
guite possibly the Easter-Sala y Gomez hotspot. According to Okal
and Cazenave, the Easter hotspot was approximately ridge-centered
until 25 Ma when a ridge jump left it on the Nazca plate side. The
southern Tuamotu chain lines up with the atolls of Oeno, Henderson,
and Ducie; Crough seamount, which may still be active, could be the
youngest member of this chain. The Line Islands, further to the
west, have a complex volcanic history and at least two hotspots
appear to be required for their formation. One of these hotspots
could be Easter-Sala y Gomez.

Drilling in the Tuamotus would help accomplish these
objectives: (a) through dating and paleomagnetic studies, test the
hypotheses as to the origin of these chains and their relation to
the Easter hotspot and the Line Islands, (b) constrain Cenozoic
spreading histories of the East Pacific Rise and its ancestors, (c)
through isotopic and chemical analyses, evaluate relationships of
the Tuamotus to Easter Island and the Line Islands, and examine the
constancy of mantle plume composition through time, and (d) study
chemical changes in volcanism as a hotspot changes from ridge-
centered to off-ridge.

There is considerable flexibility in where the drill sites
should be located. We propose one drill site at the southeast end
of the chain, near 135°W, 19°S (A in Fig. 3), near or southeast of
Reao atoll. This will allow us to sample volcanism at the time of
the proposed ridge jump. A second site should be located in the
center of the northwestern portion of the chain; we suggest near the
atolls of Fongatau and Fakahina, 140°, 16°S (B in Fig. 3).
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Fig. 2. Bathymetry of the Tahiti-Mehetia area, adapted from GEBCO maps 327 and 358 (Monsi and Pauto, 1?74].
Note that Moua Pihaa and Teahitia seamounts were charted prior to their activity but tha.x Rocard seamount was nde_n-
tified only later (open star). The crater idsntified by the French Navy survey southeast of Meheua is shown as 2 white

star.
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**+COP SITZ PROPOSAL SUMMARY FORM***
;3utmit 6 ccpies of mature proposals, 3 copies of prelimirary proposals)

General Objective:

Frooesed Sicted

MI-1
Marquesas Islands Petrology and geochemistry of basement;
’ chemical variations across Marquesas
hotspots

General Area: North of Clark Reef
Positica: 07.6%s, 139.6°W Thematic Panel interest: LI1THP, TECP
Alternata Site: Regional Panel interest: CEPAC

Specific Objectives:

Petrology and geochemistry of basalt on flank of Marquesas hotspot swell; examine
petrological and geochemical variation across swell to test models of mantle plume
dynamics and plume-lithosphere interaction

Background Information (indicate status of data as cutlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles:

Cther data:

Geophysical cruise to the
Site Specific Survey Data: region is pending funding
Seismic profiles:

Other Data:

Ooerational Considerations:

Water Depth:(m)- 3600 Sed. Thickness:(m) < 100 Tot. penetration:(m) 400
HPC Double HPC Fotary Drill x Single Bit _ x  Reentry

Nature of sediments/rock anticipated: reef debris/volcanogenic sedimentation/basalt

weather conditions/window:

Territorial jurisdickion: French Polynesia

Cthar:

Stecial Pequirements (staffing, instrumentation, etc.):

?{;;Cﬁe::: _ R. A. Duncan EFOR OFTICE USE:

ACCI2SS  prone College of Oceanography Date receivad:

aTToer: Oregon State University Classifica%tion ro.:
Corvallis, OR 97331 Panel allocation:

(503) 754-2296
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***CDP SITE PROPOSAL SUMARY FORM**+*
(Suomit 6 cooies ¢f mature proposals, 3 copies of preliminary propesals)

sreposes Sita: MI-2

'd Marquesas Islands

sreral Area: West of Ua Pou
osision: 09.2°s, 140.6°W

/§lte:nate Site:

General Objective:

Petrology and geochemistry of basement;
chemical variations across Marquesas

LITHP, TECP
CEPAC

Thematic Panel interest:
Regional Panel interest:

pecific Cobjectives:

Petrology and geochemistry of basalt on flank of Marquesas hotspot swell; examine
petrological and geochemical variations across hotspot swell; examine petrological

and geochemical variations across swell to test models of plume dynamics

ackground Information (indicate status of data as outlined in the Guidelines):

Regional Gecophysical Data:
Seismic profiles:

~

Cther data:

Site Specific Survey Data:
) Seismic profiles:

Other Data:

Geophysical cruise to region
is pending funding

J

X2arational Considerations:

water Depth:(m) 3300
FPC ___ Double HRC _____
ature of sediments/rock anticipated:
Weather conditions/window:

JVerritorial jurisdiction:

Sed. Thickness: (m)

Potary Drill

< 100  Tot. penetration:(m) %400

X Single Bit _ * Reentry

French Polynesia

Stecizal Redquirsments (staffing, instrumentation, etc.):
?:?;cne:: R. A. Duncan FOR OETICE USE:
2CSI283 3 PrOne  College of Oceanography Date received:
nmher

Oregon State University
Corvallis, OR 97331

(503) 754-2296

Classifica*~ion no.:
Panel allecation:
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***COP SITE PROPOSAL SUMMARY FOIM***
{3ubmit 6 ccoies of mature proposals, 3 cepies of preliminary proposals,

’U

cpesed Site: o 4

Marquesas Islands

~ : North of Nuku Hiva
Posi:ion: 08 305, 140.15°

General Objective:

Petrology and geochemistry of basement;
chemical variations across Marquesas hotspot

Thematic Panel interest: LITHP, TECP
Regional Panel interest: CEPAC

Specific Cojectives:

Petrology and geochemistry of basalt in center of Marquesas hotspot swell; examine
petrological and geochemical variations across swell to test models of plume
dynamics and plume~lithosphere interaction

Background Information (indicate status of data as outllned in the Guidelines):

Regional Geophysical Data:
S2ismic profiles:

Cther data:

Site Specific Survey Data:
Seismic profiles:

Other Data:

Geophysical cruise to the
region is pending funding

OCperational Considerations:

Water Depth:(m)- " 3500  sed. Thickness

HPC Double HPC Rotary Drill

: (m)

< 100 Tot. penetration: (m) 400

Single Bit _*  Reentry

Nature of sediments/rock anticipated: reef debris/carbonate/volcanogenic sediment/basalt

Weather conditions/window:

Territorial jurisdiction: French Polynesia

Cther:

Special Recuirements (staffing, instrumentation, etc.):

?:S;c.e.?. R. A. Duncan. FOR QFFICE USE:
AZCIess & phone College of Oceanography Date received:
noTher: Classifica%zion no.:

Oregon State University
Corvallis, OR 97331

(503) 754-2296

Panel alloccation:
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***CODP SITE PRCPCSAL SUMMARY FORM***
(Su-mit 6 copies of mature proposals, 3 copies of preliminary proposals”

srcpeses Size: o ‘ General Objective:

Southeast Flank of Tahiti ) Nature and geochemistry of early stages
of Society Islands

eneral Area: French Polynesia _
osition: 18%s, 148.7% Thematic Panel interest: LITHP
Alternate Site: other flank areas of Tahiti | Regional Panel interest: CEPAC

pecific Objectives:

Obtain basement samples to determine petrology and geochemistry to earliest phases of
Tahitian volcanism, in coordimnation with fieldwork on island and dredging of upper

slope

ackground Information (indicate status of data as ocutlined in the Guidelines):
Regional Geopnysical Data:
Seismic profiles:

Other data:

Site Specific Survey Data:
) Seismic profiles:

Other Data:

3
)

rerational Considerations:

“later Depth:(m)- 3500 Sed. Thickness: (m) < 100 Tot. penetration: (m) 300
HPC — DoubleHPC __  FRotary Drill _X  Single Bit X _ Reentry
‘lature of sediments/rock anticipated: volcanogenic/carbonate sediment/basalt basement
Weather conditions/window: year-round |

Jerritorial jurisdiction: France

Xher:
Special Femuirements (staffing, instrumentation, etc.):
3§c;cne::: R. A. Duncan FOR OFFICE USE:
»=CISSS 5 prione College of Oceanography Date received:
number: Oregon State University Classifica*ion no.:
Corvallis, OR 97331 Panel allocaticn:
(503) 754-2296 + 125 -
Alternate: W. M. White




***COP SITE PROPCSAL SUMMARY FOIM***
(Suomit 6 copies of mature proposals, 3 copies of preliminary proposals)

Srcposed SiTel ooy General Objective:
Northern Tuamotu Island Petrology and geochemistry of basement; reef,

paleontological and subsidence history

General Area: SE of Reao '
Position: 19.5°s, 135% Thematic Panel interest: LITHP, TECP
Alternate Site: ' Regional Panel interest: CEPAC

Specific Objectives:
Geochemical and petrological features of hotspot volcanism at the time of a ridge jump

transition from on-ridge to off-ridge volcanism; age of basement; tectonic reconstruc-

tion

Background Information (indicate status of data as outlined in the Guidelines):-
Regional Geophysical Data: v
Seismic profiles:

Cther data:

Site Specific Survey Data: Swath mapping/MCS needed
Seismic profiles:

Other Data:

Ooerational Considerations:

Water Depth: (m)- 3000 Sed. Thickness:(m) “0° Tot. penetration: (m) 300

HC X  Double HPC Potary Drill X Single Bit _*  Reentry

Nature of sediments/rock anticipated: reef/reef debris/carbonate/volcanogenic/basalt
Weather conditions/window: Year-round

Territorial jurisdiction: French Polynesia

Stecizl Pejuirsments (staffing, instrumentation, etc.):

entl R. A. Duncan FOR QETICE USZ:

Fropcne
s2dress § phone College of Oceanography Date receivag:
nober Oregon State University Classification no.:
Corvallis, OR 97331 Panel allccation:

(503) 754-2296
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' ***QDP SITE PROPOSAL SUMARY FORM***
{3ubmit 6 ccoiss of mature proposals, 3 ccpies of preliminary proposals)

———

srcpeses Sizta:  NT-2 General Opjective:
Northern Tuamotu Island Petrology and geochemistry of basement o:i
) Tuamotu plateau and island edifice; Reef,
paleontological and subsidence history

2neral Area: NW of Fangatau
osition: 15.69s, 141.0% Thematic Panel interest: LITHP, TECP
Alternate Site: Regional Panel interest: CEPAC

S

pecific Objectives:

Age of volcanism, petrology and geochemistry of Tuamotu chain; comparison to Easter
hotspot and line islands; reef and subsidence history

ackground Information (indicate status of data as outlined in the Guidelines):

Regional Geophysical Data:
Seismic profiles:

Other data:

Site Specific Survey Data:  gwath mapping/MCS needed
) Seismic profiles:

Other Data:

;

erational Considerations:

Water Depth:(m) 1500 Sed. Thickness:(m) < 100 Tot. penetration:(m) 500

HPC _X Double HPC Potary Drill _ ¥ sSingle Bit _*  Reentry

lature of sediments/rock anticipated: reef debris/carbonate/volcanogenic/basalt
Weather conditions/window: Yyear=-round

<erritorial jurisdiction: French Polynesia

/

wer:

.

i

[0
[ 4

ecial Recuirements (staffing, instrumentation, etc.):

ool

|

i'-":_c;cne:-.:: R. A, Duncan FOR OEFFICE USE:
é&::’.:gss 5 phone College of Oceanography Date received:
aumher: Oregon State University Classification no.:
Corvallis, OR 97331 Panel allocation:

(503) 754-2296 L2727 -




3a. LOUISVILLE "RIDGE".
P. Lonsdale, Scripps Institution of Oceanography.

Louisville "Ridge" is actually a chain of seamounts and
guyots that records 65 Ma of activity of a hotspot beneath the
Pacific Plate. The hotspot is presently located near a young
seamount with a 500 m never-emergent peak at 50°S, 139°W; it has
created at least 40 islands, now submerged as guyots of which the
oldest surviving example is the 65 Ma Osbourn Guyot, in the process
of being subducted at Tonga Trench. The older part of the guyot
chain is built on Cretaceous (?) crust of poorly understood
tectonic evolution, and is a significant barrier to the northward
flow of Pacific Bottom Water into the tropical Pacific.

Primary objectives of drilling are to understand the
volcanic evolution of a typical member of this chain, to clarify the
shallow water and submergence history of guyots, and to determine
the composition, provenance and sedimentary processes of the apron
of a reefless (i.e., non-coralline) guyot. Coring would also
collect a section of late Paleogene to recent calcareous sediment
with a predictably increasing depth of deposition, help determine
the age and evolution of the basement, and contribute to the history
of bottom water circulation. These objectives are best met by a
transect of three sites into the summit and both flanks of an
Oligocene guyot near the middle of the chain, and just downstream of
Valerie Passage (between Louisville Ridge and Chatham Ridge).

Sites LR-1, LR-2, LR-3 on map 1. Formal site proposals
pending.
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3b. PROPOSED DRILLING ON THE LOUISVILLE RIDGE. .
S. E. Humphris, Woods Hole Oceanographic Institution.

One of the most striking features of the topography of ths
pacific Ocean sea floor is the large number of seamounts and islands
that occur throughout the basin. Many occur as isolated volcanos;
however, a number of them are arranged in long, linear chains.
Wilson (1963) and Morgan (1971, 1972) proposed that these intraplate
seamount and island chains represent a series of volcanos formed by
plate movement over a hotspot that is fixed in the mantle; hence,
these lineations provide a record of plate motion. Much of the work
on these chains has therefore focused on determining the history of
motion of the Pacific plate with respect to hotspots (e.g., Jarrard
and Calgue, 1977; Duncan, 1981) and has emphasized the North and
Mid-Pacific seamount chains - for instance, the Hawaiian Islands -
Emperor Seamount chain (e.g., McDougall, 1964, 1979; Clague and
Jarrard, 1973) and the Line Islands (e.g., Davis et al, 1980; Saito
and Ozima, 1976).

The Louisville Ridge is a prominent, curvilinear, discon-
tinuous feature in the S.W. Pacific Ocean (Fig. 1). It extends from
the Pacific-Antarctic Rise, in the vicinity of the Eltanin Fracture
Zone System, in a NNW direction to the Kermadec-Tonga Trench, which
it intersects at about 26°S. Although this volcanic chain is not
well documented, the limited amount of bathymetric data indicates
that it is composed of a series of seamounts, many of which stand
more than 3000 m above the surrounding sea floor; in fact, several
of the summits are less than 1000 m below the sea surface. The
density of volcanos appears to be greatest at the northern end of
the Ridge, where a linear, closely-spaced series can be defined.
South of about 42°S, however, the Ridge continues as a number of
isolated seamounts and it is not clear whether, or where, it
actually intersects the Pacific-Antarctic Rise.

The Louisville Ridge is subparallel. to the Emperor Sea-
mounts, suggesting that these two features may be contemporaneous
(the Emperor Seamounts were formed between 100 my and 42 my ago).
This is supported by two lines of evidence. Three volcanos have
recently been dated (shown in Fig. 1) and yield ages between 45.5
and 53.3 my (Duncan and Clague, 1985). Osborne Seamount, the most
northerly seamount in the chain, was dated at 30-36 my by K-Ar
dating (Ozima et al, 1970). However, this age can only be consid-
ered as a minimum estimate because of alteration effects. 1In
addition, the azimuth of the chain and the ages agree well with the
lineament predicted from the Pacific Plate motions over a fixed
hotspot (Duncan and Clague, 1985). Hence, on the basis of the
sparse, currently available data, the Louisville Ridge might repre-
sent a major structural feature created at a hotspot that has been
active over a long period of time. It therefore provides the
opportunity not only to further investigate Pacific Plate motion,
but also to examine the nature and evolution of the Ridge from both
a structural and geochemical standpoint.

The proposed strategy for a drilling program on the Louis-
ville Ridge would be to complete a series of sites on the summits of
four or five seamounts spaced along the entire length of the Ridge.
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In addition, and of equal importance, would be a series of sites
between the seamounts into the adjacent sea floor.

The objectives of the proposed drilling would be:

1) to determine the age relationships both between volcanos
along the Louisville Ridge, and with the adjacent sea floor;

2) to characterize the nature of the magmas erupted along
the Louisville Ridge on different seamounts, and to determine
variations in composition within and between individual seamounts;
and

3) to produce a comprehensive interpretation of the origin,
and magmatic and tectonic histories of the Louisville Ridge.

This information will be of significance with respect to
broader questlons such as:

1) Wwhat is the origin of .the Louisville Ridge? 1Is it the
trace of a ridge-centered hotspot, or the trace of an off-ridge
mantle plume?

2) What is the age progression along the chain, if any? Are
the rocks of similar age to the adjacent sea floor? Can rock ages
be related to sea floor spreading rates?

3) Are there any geochemical variations in the rock types
found along the chain? Are they all derived from the same mantle
source?

4) Is there any evolution of the magma within an individual
volcano as seen, for instance, in the Hawaiian chain? Does
volcanism continue for long after the plate has passed the hotspot?
Is there renewed volcanic activity from a different mantle source?

5) How does this South Pacific feature compare with other’
linear volcanic chains, particularly those in the North Pacific?
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Figure 1. Bathymetry of the Louisville Ridge

(From Mammerickx, J., Chase, T.E., Smith, S.M.
and Taylor, I.L. (1971) Bathymetry of the
South Pacific)

(Numbers represent age
dates - see text)

45
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G. FRACTURE ZCNES
1. Eltanin Fracture Zone

2. Sala y Gomez Ridge (SG-1, SG-2, SG-3)
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1. ELTANIN FRACTURE ZONE.
P. Lonsdale, Scripps Institution of Oceanography.

The 300-400 km long Udintsev, Tharp and Heezen transform
faults are extreme interruptions of the generally smooth relief of
the Pacific-Antarctic Ridge. They each have a fault trough 5500-
6000 m deep (approximately 3 km deeper than the surrounding ridge
flank), and one or two high transverse ridges (alonside the fault
trough) with crests that have been wave (?) truncated at 500-600 m,
and were almost certainly emergent as long, narrow islands during
parts of the Pleistocene. All three transforms have persisted
since the initiation of Pacific-Antarctic spreading at approxi-
mately 80 Ma, and have left long fracture zone trails between
Campbell Plateau/Chatham Rise and the Antarctic margin.

The significance of these admittedly remote transform faults
is that they are the only extant examples of features responsible
for the great Pacific fracture zones, the longest crustal structures
on earth. Understanding the geology of Pacific fracture zones
requires study of the transforms that are actively creating them.
The classic North Pacific examples (Murray, Molokai, Clarion, etc.)
are no longer connected to an active transform, but the Eltanin
system (whose fracture zones appear structurally identical to those
in the North Pacific) is still active, with comparable lateral
offsets and slip rates. Pacific fracture zones (and transform
faults) are structurally, geomorphologically, and (probably)
petrologically quite different from slow-slipping Atlantic and
Indian Ocean fracture zones that have already been targeted for
drilling.

The specific objectives of three proposed drill sites would
be (1) to ascertain crustal composition and stratigraphy of the
transform valley floors where the igneous crust (beneath approxi-
mately 100-200 m of ponded sediment) is expected to be very thin.
Only drilling can test the several explanations for why these fault
troughs are so deep; (2) to determine the composition of the rapidly
uplifting (2 mm/yr) transverse ridges that are the salient features
of these transforms. Soviet dredging has recovered mafic schists
and serpentinized peridotites from the faulted side of Heezen
transverse ridge (whose crests have caps of shallow water lime-
stone). Drilling would determine crustal thickness (probably very
small) and extent of upper-mantle serpentinization, critical data
for constraining models based on magnetic and gravity interpretation
for the origin of the ridges. It would also recover an upper mantle
section for comparison with those at slow-slipping transforms, and
for characterization of the mantle of a huge oceanic area with no
other known peridotite outcrop for 4000 km; and (3) to test models
that explain how structures of the aseismic fracture zone evolve
from those of the transform domain. Existing Seabeam data suggests
that the (thin?) crust of the transform valley floor is buried and
invested with new flows and dikes as it passes a spreading center
intersection, creating a double thickness of crust with two
different sources, in a band 5-20 km wide that evolves by subseguent
crustal flexure into a fracture zone ridge. A judiciously sited
drill site could expect to recover young lavas overlying a 10 Ma
sedimentary section and 10 Ma basalt, if this model is valid.
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2, SALA Y GOMEZ RIDGE. .
K. Crane, Lamont-Doherty Geological Observatory; J. Mammerickx,

Scripps Instutition of Oceanography.

The Sala y Gomez Ridge is a fracture zone in p;ocess_of
transformation into either a leaky fracture zone or an impending
spreading center. 1) Arguments for a leaky transform FZ are the
occurrence of volcanism along the ridge in an age seguence that QQQS
not fit the hotspot model. 2) Arguments for an impending §pread1ng
center are an underlying depth anomaly and a tectonic setting
identical to the one preceding the opening of the Cocos-Nazca
spreading ridge 25 Ma. The Sala y Gomez Ridge bisects the two
branches of the Peru-Chile Trench. Trench pull may be part of the
triggering mechanism.
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' Testing of this hypothesis would include preliminary site surveys
and dredging of the guyots clusters as well as the intervening-
Ridge. . '

We propose to drill the transverse ridge to see whether or
not distinct metamorphic assemblages yield clues to the earlier
‘ridge formation: 1) mechanically built up (thrust faults) with
reverse metamorphic signatures, 2) diapiric welling of mantle
sources, 3) constructional volcanism, and 4) vertically uplifted

~ sections as documented by limestone age dating.

The gquestion of early provenance can only be assured by
drilling the transverse ridge and not the trough. However, the
style of recent activity may be best studied by a contrasting trough
drill site, to test for recent volcanism, extrusion and intrusion,
magma type, and to document vertical motion by sediment strati-

graphy.

Site SG-1, SG-2, SG-3, Sala y Gomez Ridge. TFormal site proposal pending.
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H. RIDGE AXIS

1. Small scale gecid height anomalies (GHA-1)
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1. THE INVESTIGATION OF SMALL-SCALE GEOID HEIGHT ANOMALIES IN TEEL
SOUTH PACIFIC OCEAN: EVIDENCE FOR FROZEN TOPOGRAPHY GENERATED

BY MAGMA DIAPIRISM ON THE EPR.

K. Crane, Lamont-Doherty Geological Observatory; H. Dick, Woods Helie
Oceanographic Institution.

INTRODUCTION

Analysis of Seasat altimetry data has shown the existence
of lineated gravity patterns over the younger portions of several of
the faster moving oceanic plates (Haxby and Weissel, 1985). The
patterns consist of subparallel gravity highs and lows which are
aligned in the direction of present absolute plate motion (Fig. 1).
The predominant wave lengths observed are between 150 and 200 km and
the maximum peak to trough amplitudes observed are 20 mgals. Pre-
liminary results of measurements of gravity and bathymetry on the
recent cruise RC26-08 have confirmed the existence of this pattern
in the east Central Pacific where they are well developed.

One of the best understood characteristics of the litho-
sphere plates is the increase in their flexural rigidity with age
(Watts and Steckler, 1980; McNutt, 1984). If stresses produced by
small scale convection result in topography when the lithosphere is
young and its flexural rigidity is low, this topography can later
be partially supported by older lithosphere which has a higher
rigidity even if the pattern of convection has changed. This will
give rise to frozen lineated topography and a corresponding pattern
of gravity anomalies. Simple calculations show that the wave length
range of 150 to 200 km can be efficiently "frozen in" by the growing
elastic lithosphere.

The question of what causes these linear gravity patterns to
be developed in some areas and not in others is crucial to under-
standing the mechanism which they form.

With the viewpoint that linear short wave length gravity
anomalies are formed on plates when they are young and then frozen
in, different areas can be studied to determine what characteristics
of an area lead to the preservation of these features. For example,
since the areas where the patterns seem to reflect present day
motion are on fast moving plates, we should investigate older areas
of the ocean basins which reflect fast plate motion in non-present
directions. 1In general, the relationship between the amplitude and
wave length of these patterns and plate speed will be studied. The
fact that the gravity patterns are not symmetric about present day
mid-ocean ridges (Haxby and Weissel, 1985) also must be studied.

One possible mechanism for the asymmetric development of lineated
features is that the upwelling associated with the larger scale of
mantle flow may not be centered under the ridge. The absolute plate
motions on each side of ridges will be considered along with data
indicating other important asymmetries across ridges. Jim Cochran
(1985) has compiled detailed data on the near ridge subsidence
curves for large segments of the ridges which are associated with
linear gravity patterns.

Finally, work will be done to consider how possible along
ridge thermal variations may correlate with the development of
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these features. Andrews et al.have noted the correlation between
geoid highs and the development of linear gravity patterns. Gecid
highs may indicate higher average mantle temperatures under those
ridge segments. Higher mantle temperatures could mean lower
viscosity and this will lead to earlier development of vigorous
small scale convection. 1In the light of the present model, this
would mean that the convective stresses would be well developed
while the elastic lithosphere was still young and thin and so the
associated topography would be more efficiently frozen in.

Similar wave lengths in the rise axis topography (100-180
km) have been detected on the axis of several medium to fast
spreading rate ridges. Where data are available, these harmonically
spaced highs are correlated with large hydro-thermal regions 10 to
20 km in length.

Although off-axial topographic data are scarce, some
seamount chains have been discovered which extend from these
hydrothermal rise axis highs into the older parts of the Pacific
Plate. They also correspond directly to observed Seasat anomalies.

The degree of stability (spatial and temporal evolution) of
hydrothermal regions may be answered by observing both the
generation of small seamount chains and the establishment of the
short wave length geoid height anomalies.

If indeed this is the case, then we should be able to use
the geoid to predict the location of fossilized hydrothermal
regions (hence polymetallic sulfides). 1In addition, the variation
of source magmas and their evolution may be tied to the same pro-
cesses which cause "punctiform” hydrothermal activity (presumably
a surface manifestation of a deep-seated source).

If diapiric processes are responsible for the upwelling of
localized magma bodies then there should be a thickening of basalt
along sections of the rise axis above the diapirs. How they are
frozen into the plates and transported off through time may be an
interaction between magma movement along the rise axis and the shear
imparted on a secondary convection system by a plate moving at some
angle away from the rise axis. :

We propose to test these hypotheses by a combination of
detailed geophysical, geological site surveys, and drilling on and
off of a small -wave length geoid height anomaly in the South Pacific
(19°S, 121°W) as this is where they are best expressed. Drilling
should address the questions of: 1) origins and concentrations of
polymetallic sulfides, 2) magma source variation through time, 3)
magnetic intensity varia-tions through time, and 4) relationship
between axial magma processes and their fossilized end members.
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I. PLATE TECTONIC HISTORY

1. 01d@ Pacific Crust (OP-1, CP-2)

- 143 -






b

~—r

l. OLD PACIFIC CRUST IN THE SOUTHWEST PACIFIC.

J. Mammerickx, Scripps Institution of Oceanography; S. Cande,
Lamont-Doherty Geological Observatory.

The guest for oldest Pacific crust has been one of the
enduring goals of the drilling program. While all the efforts have
been concentrated until now in the northwest Pacific, an argument
can be made that oldest Jurassic Crust might exist in the southwest
Pacific. It would be found west of a topographic lineament connect-
ing the eastern edge of Camgbell Plateau to the eastern edge of the
Manihiki Plateau, along 165°W.

D

Fié. L

TiNLA KERMADECL

CAMPRELL M
“PrATERL. \
Plate reconstruction models of the Central Pacific show the
plate configuration 165 Ma before the present to be as on Fig. 2.
The Pacific-Phoenix ridge died 105 Ma at the Manihiki Plateau. &A
large segment of abandoned Phoenix plate is now located south of the

Manihiki Plateau and between the Tonga-Kermadec Trench and the 165°W
topographic lineament.

N

~TzAHACT FarALLON

Flé. 2

PHOENIX

Two sites drilled several degrees apart as on Fig. 1 would
recognize an age gradient. Two earlier drilling sites have only
collected fish teeth and debris; the stratigraphy of these sites is
not very refined. Nevertheless, the importance of the problem
justifies the drilling plan.
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III.

SEDIMENTS AND OCEAN HISTORY WORKING GROUP

Major Scientific Themes for South Pacific, SE Indian Ocean, and
Antarctic Margin Drilling

1.

Tectonic Influences on the Development of Inter-intra Basin
Oceanic Teleconnective Passageways in the Pacific-Antarctic
Sector

Antarctic Glacial History

Paleocirculation in the Pacific-Antarctic Sector
Development of the Antarctic Circumpolar Current
Development of the Biosiliceous Province

Sediment Dynamics of the Antarctic Margin

Deep Basin Sediment Dynamics and Geochemical Cycling
Paleobiogeography/Biostratigraphy/Evolutionary Processes

Sea Level Processes in the Pacific-Antarctic Sector

Hydrothermal Processes in the Pacific-Antarctic Sector
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THEME 1. Tectonic Influences.

The tectonic evolution of the Pacific Antarctic Sector
(PAS) has had profound effects on the history of sedimentation and
paleoceanographic processes both in the Southern Ocean and global
ocean system. Outlined below are some of the outstanding major
tectonic events identified as exerting major influence on the
development of oceanic passageways in the PAS and the overall
glacial history of the Antarctic region.

- Cretaceous continental rifting history between Australia-
Antarctica

- Cretaceous tectonics between West and East Antarctica

- Completion of Tasman Rise/Antarctic separation in the
Paleogene

- Opening of the Drake Passage in the early Neogene

- Opening of the Samoan Passage

- Louisville Ridge development and conseguences for
Kermadec Trench western boundary current

- Fracture zone development along the SE Indian Ridge and
Pacific-Antarctic Ridge

- Subsidence history and bathymetric development of deep
basins of the PAS

By no means is the above listing meant to be inclusive of
all tectonic events of importance to sediment and ocean history
objectives in the Pacific-Antarctic Sector. The unigue history of
the PAS and high latitude connections with the Indian Ocean south
of Australia and the Atlantic through the Drake Passage makes
drilling in the PAS of critical importance to the scientific
community. PAS drilling is also important to determining the ice-
controlled elimination of the hypothetical East-West Antarctic
seaway. In all of the tectonic events influencing PAS, it is
important to distinguish between: 1) shallow connections allowing
limited surface exchange of water, often created by early sub-
sidence and initial continental separation which allowed planktic
populations to mix; and, 2) the deep water connections which result
from lateral or vertical tectonic motions permitting fundamental
changes in major oceanic circulation and thermohaline processes.

We should recognize that such changes put extra demands on
us. We forget that the present ocean has not always been as it is
today when we attempt to reconstruct paleoceanographic processes.
For example, it is not enough to examine the (late Eocene?) onset
of Antarctic Bottom Water (AABW) formation in the South Atlantic
and assume that because AABW is now a circum-Antarctic water mass
that its early history was the same in once separated basins.

The answers apply also to the South Pacific. The two oceans were
not then connected and could have been as different in their bottom
water histories as the North Atlantic and North Pacific are now.

The same problems and opportunities occur at other levels.
The South Pacific is the best place to study Antarctic Circumpolar
Current (ACC) and Polar Front (PF) behavior through the Neogene.
It is not constricted as in the Drake Passage, Kerguelen-Broken
Ridge or Australia-Antarctic region, and has no dominant east-west
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topography like the last. Thus, the ACC becomes slower, and north-
south migrations of the PF are relatively unconfined by bathymetry,
allowing better resolution and making continuous sedimentation more
likely.
To examine these variations, a suite of sites should use
tectonics in another way: the Pacific-Antarctic Ridge provides the
chance of locating an excellent north-south transect on the same
flank anomaly isochron, provides consistent and predictable paleo-
depths, and provides a predictable carbonate seguence.

The reverse of this situation is that some studies are made
more difficult: there are no broad aseismic plateaus, for example,
to provide the slump-free dipstick samplers so useful in the South
Atlantic. Again, there is a limit to how far back the Humboldt
Current can be studied: the oceanic evidence has been subducted,
and the American margin is unstable. Experimental design in such
circumstances has to be carefully thought out.
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THEME 2. Antarctic Glacial History.

Answering many remaining guestions regarding the Cenozoic
glacial, paleoceanographic, and climatic history of the Earth is
contingent upon additional drilling in southern high latitudes
where so little drilling has been done to date. Recognizing this
fact, ODP has made a major commitment of four drilling legs (113,
114, 118, 119) to the Southern Ocean regions of the Atlantic and
Indian Oceans. While drilling in these regions will help solve, or
partially solve, many remaining questions, drilling of the Southern
Ocean sectors of the southeast Indian Ocean and Pacific is essen-
tial to interpretation of the paleocenvironmental history and
influence of the Antarctic region for these reasons: 1) regional
differences in the glacial history, 2) differences in the apparent
stability of East and West Antarctic Ice Sheets, and 3) partial or
complete separation of Southern Ocean basins during the Paleogene.

Some of the problems which may be addressed by drilling in
the South Pacifc and southeast Indian Ocean are outlined below.
Sites are proposed following the thematic discussion which are
specific to some of these problems. Additional site proposals are
needed, but await further evaluation of existing geophysical data
or require new survey. Problems regarding Antarctic glacial
history which may be addressed by drilling in this region are:

-the timing and nature of various stages of Antarctic
glacial development ("alpine-stage", "ice sheet stage",
"sea level ice sheet-shelf stage"),

-the Alpine glacial record of the Antarctic Peninsula,

-the timing of the first sea level glacial discharge,

-West vs East Antarctic glacial history,

-the vegetation history of Antarctica from palynomorphs
deposited in major glacial drainage basins,

-the temporal and geographic distribution of glacial ice-
rafted detritus on the Antarctic margin and adjacent
basins,.

-the relationship between circum-Pacific volcanic episodes
and Antarctic glacial history,

-the degree of West Antarctic Ice Sheet instability and its
record of fluctuations,

-the speed, timing, and nature of rapid deglacial events,
particularly in the West Antarctic region which may be
susceptible to rapid "green-house effect" destruction,

-the relationship of West Antarctic glacial history to
northern hemisphere glacial fluctuations and sea level
fluctuations induced by northern hemisphere ice growth,

-the influence of southeast Pacific paleoceanography on
Patagonia glaciation, and

-Neogene glacial responses to insolation changes induced by
changes in orbital parameters.
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THEME 3. Paleocirculation in the Pacific-Antarctic Sector,

The intimate relatlonshlp between tectonic and paleoceano-
graphic developments in PAS make drilling in PAS imperative to
understand better paleocirculation guestions involving:

- Circumantarctic circulation

- Subtropical gyral circulation

- Evolution of Antarctic convergence/divergence system

- Evolution of subtropical convergence

- Evolution of latitudinal thermal gradients

- Bottom water sources and circulation

- Paleocirculation relationships with glacial and climatic
evolution

Circum-Antarctic circulation

The evolution of the Tasmanian seaway, in particular the
history of the grabens and their unique role in Pacific and Indian
ocean connections, needs to be established. Shallow sites on the
seaway and deeper water sites east and west of the seaway should be
drilled. The justification for the drilling is that the establish-
ment of the Tasmanian seaway was one of the most important circu-
latory events in the Cenozoic and played a major role in the
development of the circum-Antarctic flow of both shallow and later
deep waters. A major climatic effect was the decoupling of the _
subtropical gyre in the SW Pacific away from the Antarctic conti-
nent, and major changes in the thermal gradients. Very little
information has been obtained from previous DSDP drilling due to
site location and spotty recovery prior to the development of the
hydraulic piston core (HPC). . Thus, there is insufficient data from
Leg 29 sites.

Subantarctic circulation

As the circum-Antarctic circulation became established, the
Antarctic and Subantarctic water masses spread northward and the
Subtropical gyre was displaced northward in the entire South
Pacific. This had major paleoclimatic effects as warm waters were
increasingly decoupled from the Antarctic continent, and contri-
buted to the refrigeration of the continent. The history of these
events is not well established, but existing data suggest initial
decoupling at the Eocene/Oligocene boundary. It is possible that
the southern arm of the gyre was displaced rapidly northward
because of the obstruction caused by the New Zealand landmass.

This may have occurred in the early Neogene and the process
resulted in major cooling in the mid-high latitudes. The changes
in the circulation can be examined in a north-south traverse in the
central South Pacific in relatively shallow depths on the flanks of
the East Pacific Rise.

Evolution of Antarctic Convergence/Divergence system

A series of sites in a north-south traverse are required to
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trace the development of the Antarctic convergence/divergence
system in the Cenozoic. It can be inferred that the incipient
stage of this system was represented only by a temperature contras<
in surface waters. This in turn would have been followed by the
formation of a well-developed thermal front, later followed by the
strengthening in vertical structure with weak upwelling, and thence
to an increasingly strong system of upwelling and downwelling.

Such a traverse of sites would provide the materials
necessary to trace the northward expansion of these fronts as the
Antarctic water mass expanded, and the expansion of the zone of
upwelling between the Antarctic Divergence and Convergence. This
evolution is tied to the northward expansion of the biogenic
siliceous regime and the northward movement of the siliceous/
carbonate facies boundary at the north of this system.

Evolution of Subtropical Convergence

The present day Subtropical Convergence is a major oceano-
graphic front separating Subantarctic from cool subtropical
(temperate) water masses. Upwelling associated with the Subtrop-
ical Convergence increases biogenic productivity. The Subtropical
Convergence represents a major biogeographic barrier within the
oceanlc plankton. 1In the SW Pacific, the convergence occurs at
45°s.

Drilling at DSDP Site 594 indicates that the Subtropical
Convergence began to form during the middle Miocene based on the
separation of latitudinal assemblages which suggest the presence of
separate water masses.

This evolution needs to be examined in the central South
Pacific away from areas affected by topography such as the Chatham
Rise, where the Subtropical Convergence seems to be topographically
fixed. 1In the central South Pacific region, global climates should
have controlled the latitudinal position of the Subtropical Conver-
gence. It needs to be determined if the northward latitudinal
movement of the subtropical gyre is intimately related to the
origin and evolution of the Subtropical Convergence. The north-
south traverse of sites for study of the evolution of the sub-
tropical gyral systems will also provide the needed data for
examination of the convergence evolution.

Evolution of latitudinal thermal gradients

: The north-south traverse of sites in the central south
Pacific will also provide vital data to examine the evolution of
the surface water thermal gradients at middle and high latitudes
from the Antarctic mass to the central part of the South Pacific
gyre. Previous work has shown that the surface water thermal
gradients began to increase in the early Oligocene. During the
Miocene, the tropical to polar temperature gradient has approx-
imately doubled. The increased temperature gradient at middle and
high latitude resulted from the high latitudes and partitioning of
the warm and cool waters as the surface water masses became
established.
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Bottom water sources and circulation

The South Pacific sector has been a major source of bottom
water, particularly the Ross Sea sector and pre-glacial embayments
in West Antarctica -- both of which are likely long-term areas ot
bottom water formation. This area is important to study especially
when the South Pacific was isolated from the South Indian and
Atlantic sectors prior to the opening of the Tasman seaway and the
Drake Passage in the Paleogene, early Miocene, and perhaps later.

Partitioning of this cell of bottom water was at that time
separate from Indian and Atlantic Oceans, with potential communi-
cation only at low latitudes. There must have been important
factors in the partitioning of dissolved elements and gases with
respect to geochemical cycles in each basin.

-What were the potential sources and sinks in PAS? _

-What can we learn about the flow paths and conduits from
the South Pacific to the North Pacific in the Paleogene, and
between the high latitude systems?

Paleocirculation relations with glacial and climatic evolution

-What are the relationships between the steps in development
of Antarctic glaciation and paleocirculation and climatic evolution
in the South Pacific, Antarctic margin area?

-What are the temporal relationships between high and middle
latitude heat transfer, and water mass developments in each circum-
Antarctic Southern Ocean sector, and how do these correlate with
changing degrees of Antarctic rglaciation?
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THEME 4. Development of the Antarctic Circumpolar Current (ACC),

The development of the ACC during the latest Oligocene
thermally isolated the Antarctic continent by the decoupling of
warm subtropical gyres from the cold subpolar gyres. The result of
this action was the growth of Antarctic ice sheets and an accom-
panying increase in the extent of circum-Antarctic sea ice. Our
rudimentary knowledge of the history of the ACC is based largely on
a few sites from aseismic ridges or rises which are from regions of
atypical ACC flow because these bathymetric highs and the Coriolis
force impart significant northward deviations to the dominant east-
ward flow of the ACC. Additional sites are needed in regions where
the ACC is relatively uninfluenced by bottom topography.

The eastern South Pacific would appear to be an exception-
ally good location to drill a sequence of sites which would cffer a
history of ACC development uninfluenced by bottom topography. We
propose a north-south transect of sites in this region, the East
Pacific Rise Transect, to obtain a record of ACC development

(EPRT-1 through EPRT-4). Problems which are related to the devel-
opment of the ACC and may be addressed by study of these holes
include:

-the relationship between the development of the

ACC and Antarctic glacial history,
-variations in ACC intensity through time, and
-the role of the ACC in: 1) growth of the biosiliceous
province, 2) formation of distinct global latitudinal
belts of planktic biogeography, 3) establishing permanent
latitudinal planktic diversity gradients between low and
high latitudes, and 4) intensifying latitudinal thermal
gradients.
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THEME 5. Development of the Biosiliceous Province

The modern day biosiliceous province surrounds Antarctica
in an 800 to 2000 km wide zone largely between the Antarctic
Divergence and the Antarctic Convergence (Polar Front). Large
scale upwelling and the resultant high biosiliceous productivity in
this zone has produced the single largest silica sink in the global
oceans. Development of the biosiliceous province has had major
conseguences upon the late Paleogene and Neogene global silica
budget, and has influenced the evolution and biogeographic distri-
bution of planktic organisms.

The initiation of widespread biosiliceous productivity in
the Southern Ocean and its northward expansion was linked to a
number of factors, including: the glacial development of Antarctica
and the progressive cooling of Antarctic surface waters, the
development of the Circumpolar Current, and the formation of the
strong upwelling systems associated with the Antarctic Convergence
and Antarctic Divergence or their precursors. Our present frag-
mentary knowledge of the development of the biosiliceous province
is inadeguate because it is based on a relatively few sites with
generally poor recovery and wide latitudinal spacing. It is also a
composite record based upon sites which are from the southeast
Indian Ocean, southwest Pacific, and southwest Atlantic. Many of
the existing sites are on bathymetric highs where localized up-
welling may give an unrepresentative picture of the true develop-
pment of the biosiliceous province.

Since the initial stages of the formation of the biosili-
ceous province predates the development of deep water passages
linking circum-Antarctica basins, .adequate drilling is needed in
the Pacific, Indian Ocean, and Atlantic sectors to interpret its
history. To interpret the history of the biosiliceous province in
the Pacific sector we have proposed a north-south traverse of
sites, refered to as the East Pacific Rise Transect.
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THEME 6. High Latitude Sedimentation.
1. Sedimentation on high latitude continental margins.

Glacial marine sediments are widespread, both in time and
space, and occupy key stratigraphic positions within the late Pre-
cambrian and Paleozoic. Geologists faced with interpreting these
deposits are confronted by a paucity of sequence and facies models
from modern high latitude settings. Proper paleogeography is con-
tingent upon proper interpretation of these deposits. Sites
drilled in select portions of the Antarctic continental margin will
provide valuable information about glacial marine sedimentation in
different glacial maritime settings.

2. Transport of terrigenous sediments across the Antarctic
continental shelf and onto the deep sea floor.

Proper paleoclimatic and paleoceanogrpahic interpretation
of the Antarctic deep sea sedimentary record is complicated by the
fact that these sediments are polycompositional. Terrigenous
material is a primary component of abyssal sediments situated
within a hundred kilometers of the margin. Factors which regulate
the supply and dispersal of fine-grained sediments are poorly

_understood, but it is reasonable to assume that the guantity and
character of sediments shed from the continental shelf has varied

significantly between glacial and interglacial episodes, and there-
fore, provide a record of these events. At least one transect of
sites extending from the continental shelf to the abyssal plain is

. needed to examine the relationship between sedimentation on the
study shelf and that on the deep sea floor.

3. Erosional history of the Antarctic continental shelf.

The Antarctic continental shelf presently averages 500 m in
depth, and in places, is over a kilometer deep. Its great depth is
a result of the combined effects of glacial erosion and isostasy.
Lowering of the shelf by these processes has probably had a pro-
found influence on sedimentaticdn on the shelf, and on oceanographic
processes (i.e., the formation of Antarctic Bottom Water is influ-
enced by wind forcing and the residence time of shelf waters versus
brine production, and these processes will vary as shelf depth
varies). Sites drilled in key areas of the continental shelf and
rise will provide a record of shelf erosion in the form of sea
floor unconformities (confined to the shelf) and sedimentation
gravity flow aprons which are the downslope products of this ero-
sion. It is assumed that erosion of the shelf occurred at differ-
rent times in different regions (i.e., the East Antarctic shelf,
the West Antarctic shelf, and the Antarctic Peninsula shelf).
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4. Origin and development of deep sea fans.

A major problem in Antarctic marine sedimentation involves
the origin and development of deep sea fans given the great depth
of the continental shelf and polar glacial setting (no fluvial dis-
charge). The mechanisms by which these fans are supplied with
sediment are most likely tied to glacial conditions on the conti-
nent. Sites drilled on the continental rise and abyssal floor
during DSDP Leg 35 provide a record of deep sea fan development
since the glacial maritime setting was established on the adjacent
margin. Sites on the adjacent shelf would provide a record of
" associated glacial, eustatic, and isostatic events which can be
related to fan evolution in high latitude settings.

5. History of biogenic silica sedimentation in Antarctic marginal
basins.

One of the most surprising discoveries made during coring
programs on the Antarctic continental shelf has been the widespread
distribution of biogenic siliceous muds. and oozes there. Recently
derived radiocarbon and Pb 2i0 analyses of these sediments has shown
that they were deposited at rates of 0.5 to 3.0 mm/yr. Therefore,
shelf basins are presently important sinks for biogenic silica. A
key question concerns the duration of this mode of deposition, and
hence, the role of Antarctic shelf basins in Antarctic, as well as
global, geochemical cycles. Sites drilled in the western Ross Sea
and in shelf basins on the continental shelf off the George V-
Adelie Coast and off the Antarctic Peninsula will provide a record
of biogenic silica deposition in these regions.
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THEME 7. Deep Basin Sediment Dynamics and Geochemical Cycling,

The case for drilling in the Pacific-Antarctic sector is
best stated by the fact that this region provides a unique locaticn
to document Mesozoic and Paleogene sediment in the basin of which
we know little or nothing. Even if a west-east Antarctic connec=
tion existed at this time, we need to know about sediment accumula-
tion in the Southern Pacific basins, since they were part of the
largest ocean basin of the Earth.

We have only limited kncwledge of the distribution of
hiatuses in the Southern Oceans, and drilling in this region is
necessary to complete the record of hiatus distributions in the
Southern Pacific gyre, and also to relate hiatus distributions to
global circulation and to basin-basin accumulation patterns.

Drilling in this sector is necessary to complete the
regional record of biosiliceous sediment and circum-Antarctic
fractionation. Data on stable isotopic fractionation may provide
some information related to the timing of denudation of the
Antarctic continent.

In order to obtain an undistorted record of the occurrence
and distribution of ice-rafted debris in this region, it is
necessary to drill deep basin sediments. This data may be used to
compare the deep ocean and the continental margin records of
glaciation, in terms of their timing and duration.
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THEME 8. Paleobiogeography, Biostratigraphy, Evolutionary
Processes,

Some of the major objectives under this theme which may ke
addressed by South Pacific drilling are:

- Improved biostratigraphic resolution for the entire Cenozoic for
all major microfossil groups using continuous hydraulic piston
coring to provide a chronologic framework for the historical
aspects of sedimentological and tectonic processes.

- Determination of the degree of longitudinal and latitudinal
diachroneity (if any) of stratigraphically important index species.

- Examination of the interrelationship between the faunal gnq
floral histories of the Antarctic, Subantarctic, and Transition
water masses.

- Intercalibration of pelagic biostratigraphy, tephrochronology,
paleomagnetic stratigraphy, and stable isotope chronology with
special emphasis on the Neogene.

- Comparison of the above marine record with the marine record
exposed on the Antarctic continent. Development of biostrati-
graphic control in shelf facies as well as in the pelagic realm.

- Documentation of the terrestrial vegetation history of the
Antarctic continent with special reference to accumulation of
organic matter in continental margin sediments.

- Study of the decline of Mesozoic and Paleogene provincialism as a
result of the disruption of surface current barriers and the
increase in climatically-induced Neogene provincialism in the
Antarctic.

- Comparison of the impact of catastrophic biotic turnover events
in both high and low latitude regions.

- Collection of sections that will facilitate the study of the
evolution of individual lineages throughout their entire
biogeographical distribution.

- Investigatation of the development of bipolarity or
pseudobipolarity. This is best done in the Pacific sector of the
Antarctic because it is best suited for comparison with the North
Pacific.

- Study of the role of the Southern Ocean as a reservoir of
"conservation" assemblages of species that periodically serve as a
source to replenish low latitudes with new genetic stocks.

- Study of the impact of major fluctuations in the ice budget on
the Antarctic marine biota.
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Biogeography/Evolutionary Processes (P. Webb)

The major long-standing objective of biostratigraphers is
to develop reliable and precise chronologic frameworks with high
resolution that can be used for the historical interpretation of
geologic processes. Previous DSDP drilling in the Antarctic has
provided a foundation for realizing this goal in high southern
latitudes. Unfortunately however, previous sites were selected to
obtain answers to problems not compatible with biostratigraphic
objectives, and many of these sites were discontinuously cored in
hiatus-condensed sections. Poor microfossil preservation and
disturbed assemblages are other problems inherent in some of these
DSDP Antarctic sites. '

Accomplishing our objectives in the Antarctic is a parti-
cularly vexing problem, because the region in a broad sense is
currently occupied by three distinctive pelagic distribution
provinces: the Transition, Subantarctic, and Antarctic Domains.

The development and origination of these provinces is presently
unknown, but the Pacific sector of the Antarctic is a particularly
good region to investigate these problems. A north-south traverse
of drill sites along the flanks of the Pacific-Antarctic Ridge-East
Pacific Rise, where oozes accumulate above the red clays of the
neighboring abyssal plains, would provide the necessary sections.

Additionally, the present Antarctic region has undergone a
profound plate tectonic history which has influenced east-west
provincialism. The Indian Ocean sector of the Antarctic was iso-
lated from the Pacific sector during the Cretaceous. As Australia
gradually separated from Antarctica, this isolation and associated
provincialism declined. The impact of this complex history on
diachroneity of index species must be investigated. :

Another problem that must be addressed is the broad span of
time that must be considered and the range of resolution reguire-
ments. The large interest in late Neogene geological processes
require maximum possible chronoclogic control. Alternatively, very
little is known about Paleogene-Cretaceous biostratigraphy of the
diverse high southern latitude regions, and we must select sites
that will give us our first look at old sediments of this age.

Last, we must develop biostratigraphic control in regions
of diverse facies, from the open ocean north of the Polar Front, to
regions of continental shelf and slope that are strongly influenced
by ongoing glacial processes.

In order to meet all these objectives, we need sections that
are characterized by minimal reworking and without extensive
hiatuses. HPC and XCB drilling will reduce drilling disturbance to
our acceptable level. Moreover, we will integrate biostratigraphic
data with tephrochronologic, paleomagnetic stratigraphy, and stable
isotope data to establish a chronology with state-of-the-art
resolution. :

One of the most important accomplishments of ocean drilling
for evolutionary studies is collection of long-undistrubed sections
in diverse localities for the comparison of the histories of micro-
fossils in space as well as in time. These sections provide a
basis for the study of evolution at all taxonomic levels from
individual lineages up to entire biotas. Drilling of such sections
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THEME 9. Sea Level Processes in the Pacific-Antarctic Sector,
(Wise and Anderson)

Sea Level History of the Australian and Antarctic Passive Margin.

1. The Vail, et al.coastal onlap/offlap ("sea level") curve:
validation/calibration on non-Atlantic passive margins.

The "Vail curve" was based primarily on seismic records
from circum-North Atlantic passive margins. These margins may have
been affected by synchronous tectonic events associated with the
opening of the Atlantic, thus independent verification of the
onlap/offlap pattern is needed from non-Atlantic passive margins.
The Australian and Antarctic margins are logical candidates. Major
eustatic sea level drops are manifested along slopes and rises by
the development of submarine canyons, major disconformities, and
Vail Type I submarine fans, all of which have been recognized by
deep sea drilling on other margins. Around the North Atlantic
margin, such features have been detected in the Aptian, at the
lower-middle Eocene boundary, in the mid Oligocene, and the
Tortonian. Finer scale sea level fluctuations have been revealed
by slope/shelf drilling. The transect approach (shelf to abyssal
plain) has been the most effective method for documenting these
events, and for providing data by which they can be modeled.

2a. Responses to sea level changes: comparison of conjugate margins
(glaciated vs. non-glaciated plus isostatic effects from ice
loading).

Drilling along the conjugate margins of Australia (Otway
Basin) and Antarctica (George V coast) should reveal similar
eustatic sea level histories until the onset of glaciation, after
which the George V coast should behave differently as a result of
the isostatic effects of ice loading. The shallow marine Mesozoic-
Cenozoic sequences along the George V coast (now drillable at 600 m
water depth) should provide a detailed sea level record for compar-
ison with that off Australia, therby allowing insight into the

glacial isostatic history of the Antarctic margin.

2b. Responses to sea level changes: comparison of carbonate bank/
reef vs. siliciclastic margins.

Results of Leg 93 and 95 suggest that the response of
carbonate bank/reef complexes to sea level fluctuations is opposite
that of siliciclastic margins. Testing of this model in a non-
Atlantic setting could be carried out best along Australian
margins.

2c. Responses to sea level changes: major disconformities related
(?) to sea level low stands, including the "T" disconformity
off the George V coast.

The "Tf disconformity off the George V coast may be related
to sea level (i.e., the Danian 63 Ma event, which is well dated
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along the DSDP Leg 93/95 New Jersey Transect). A similar regional
disconformity has eroded Maestrictian-Danian sediments across the
Falkland Plateau, for which Wise, Gombos, and Muza (1985) have
suggested an alternate hypothesis for origin, that of regional
erosion related to possible circulation changes through shallow
seaways across the Antarctic Peninsula or across Antarctica itself.
Drilling the "T" disconformity off the George V coast might solve
this problem as to the nature and cause of this widespread early
Tertiary regional erosion.
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THEME 10. Hydréthermal Processes in the South Pacific Ocean.
(Robert M. Owen and Mitchell W. Lyle)

BACKGROUND: DSDP Leg 92 (1983) investigated the history of hydro-
thermal activity along the western flank of the East Pacific Rise
at about 20°S. It was initially assumed that any observed varia-
tions in the intensity of hydrothermal activity (recorded as vari-
variations in the mass accumulation rate [MAR] of the hydrothermal
component of the sediments) would be correlated with changes in the
spreading rate. Two key findings of this cruise were: 1) there
have been at least four episodes during the past 30 m.y. in which
the intensity of hydrothermal activity was 5-25 times greater than
present day levels; and 2) these episodes of intensified hydro-
thermal flux do not correspond to times of increased spreading
rate, but instead are more closely related to large scale tectonic
events, such as ridge jumps, or to circum-Pacific volcanic events.

MAJOR CONSIDERATIONS AND OBJECTIVES

1. Why conduct further studies in the South Pacific?

Present knowledge indicates the Southeast Pacific region is

the optimum location for such studies because:

- hydrothermal materials represent a large and easily
identified fraction of the sediments; '

- the paleo-distribution of hydrothermal effluents has been
roughly similar to the present day pattern for at least
the past 30-50 m.y.;

- it will be possible to obtain better resolution of the
magnitude, duration, and timing of known hydrothermal
episodes;

- the region includes both the physiographic features and
the requisite sedimentary record to further clarify the
link between tectonism and hydrothermal activity.

2. Specific goals:

Studies resulting from Leg 92 suggest the hypothesis that
there is a direct link between hydrothermal episodes and large
scale plate reorganizations. Future drilling/coring operations
should be aimed at testing this hypothesis. Specific goals
include: ’

- identifying previously unknown hydrothermal episodes;

- determining the relationship between hydrothermal

episodes and local ridge jumps; periods of general
reorganization; periods of circum-Pacific volcanic
events;

- determining if the hydrothermal episodes which are

related to ridge jumps are associated with changes at
the fossil ridge or the new ridge.
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SIGNIFICANCE/IMPLICATIONS

Sea floor hydrothermal activity involves significant
chemical exchanges between sea water and basalt which can exert a
controlling influence on sea water chemistry. Episodes of anoma-
lously high hydrothermal activity may have been particularly
significant in influencing the evolution of sea water composition
(e.g., Ca/Mg ratios), the deposition of economic levels of mineral
depostis, the composition of carbonate sediments and the position
of the .carbonate compensation depth (CCD), and may be related to
past climatic variations (via CO, evolution). Moreover, any
hydrospheric or atmospheric changes resulting from hydrothermal
pulses must be manifestations of changes in the lithosphere,
because it is the "plumbing" of the lithosphere (degree of
fracturing, spacing of convection cells, etc.) that ultimately
controls the extent of sea water-basalt interaction.

Further drilling/coring operations aimed at investigating
hydrothermal episodes should also contribute to our knowledge
concerning sediment deposition, paleocirculation, productivity
variations, the heat budget, and sea level variations.
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DRILLING PROPOSALS
Western Ross Sea (Barrett, et al.)
Continental Rise, Antarctic Peninsula (Warnke)
Pacific-Antarctic Continental Margin (Anderson)
Amundsen Sea (Kellogg)
Ross and Amundsen Seas (Burckle)
East Pacific Rise Transect (Ciesielski, et al.)
South Pacific Ocean (Owen)

Oceanic Islands (Constantz)
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1. A PROPOSAL FOR DRILLING IN THE WESTERN ROSS SEA, ANTARCTICA.
P. J. Barrett, Victoria University of Wellington, New Zealand; A.
K. Cooper, U. S. Geological Survey; P. N. Webb, Ohio State
University; F. J. Davey, Department of Scientific and Industrial
Research, Wellington, New Zealand.

Drilling in the western Ross Sea should give information on
the Mesozoic and younger history of Antarctic rifting (between East
and West Antarctica) and Antarctic glaciation. We propose a
transect of drill holes that would sample the Mesozoic (?) and
Cenozoic sedimentary section in the Victoria Land Basin as well as
underlying Mesozoic and older basement rocks. Our priorities would
be: 1) to penetrate to basement and date the time of initial
rifting, 2) to obtain a continuous core of Antarctic glaciation,
and 3) to penetrate a glacial delta to determine how these features
form in the glacial environment.

- 171 -



- em amas -

Ross Seac

100

]

B3 McMurdo Volccnics
\ %~ DSDP drillholes

TEEONN < e NZARP drillholes
N T Y R .
§f;§ | "S .-® - Preoposed driliholes
N Y- v . . .
s _= - -F Multichannel seismic
S 271
O 2 A . Sections in fig.2

MSSTS-NN
CIROS-273

/ce Shel?

Figzura 1. The Ross Sea regica, showing sedimeazary basins, and planned
drillsices.
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WRS-1
WRS-1A
WRS-2
WRS-2A
WRS-3
WRS-34A
WRS-4
WRS-4A
WRS-5
WRS-5A
WRS-6
WRS-64

WRS-7

Table

LAT.
s.
75.9314
76.9939
75.9273
77.0163
75.9449
77.0253
75.9634
77.0252
77.0953

76.0132

T 74.735%90

74,1267

?

LONG.
E.
163.7462
163.7126
164.1396
164.5009
164.5022
165.3751
164.8717
166.2016
169.3454
169.6087
171.8498
169.7579

?

WATER DEPTH OF
DEPTH HOLE

375
710
710
880
880
920
400
500
530

550

m 1400 m

m 1200 m

m 1500 m

m 1500 m

m 900 m

m 1100 m

m 1500 m -

m'.1700 =

m 1500 m’

m'.1800 m’.

m . 1600 n..

m. 1600 m .-

m': 600 m.

UNITS TO BE
PENETRATED

V3,
V&4,
vi,
Vi,
Vi,
vi,

Vi,

Vl,

vz,

vz,

V5, basement?
V5, basement?
V3, Vi

V3, V4

v2, V3

v2, V3

v2, V3 (top)

V2, V3 (top)

V3, V4, basement

v3, V4, Easement

V1-V4, basement

V1-V4, basement

V1 (delta)

n

PRICRITY

2. Summary of basic data for proposed drillholes and alternative
(A) sites for the Western Ross Sea (WRS)
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¢+ +ODP SITE PROPOSAL SUMMARY FCRM®***
{Submit 3 copies of mature proposals, J cooies of preliminary proposals)

Proposed Sites WRS-1 General Objective:
Date rifting and obtain early
climatic history by sampling

Ceneral Area: Ross Sea, Antarctica older strata ian VL3.
Positions See Table 2 - Thematic Panel interests TEC? SQOH?
Alternate Sites YRS~1A C Regional Panel interests  gOP

Specific Obiectives:

Core through lower part of Unit.V3 and upper part of Unit V5 to
determine age and lithology of each. Both are basin-wide units and
Unit V5 can only be sampled here or at WRS-1lA.

Background Information:
Regional Datas
Seismic profiless: MCS 407 (SP430) .(Figs. 4 and 6)

Other data: _Gravity, magnetics.

Site Survey Data - Conducted by: g, P, Lee.

Date: February; 1984. =
Main results:

Operational Considerations

Water Depth: (m) 740 ‘m - Sed. Thickness: (m) 3000.m Toral penetration: (m) 1400 m
HPC _°  Double HPC __ . Rotary Drill __SingleBit_X'  Reentry _?

Nature of sediments/rock anticipated: 50 m of Unit.V1, 200 m of Uair V3, 1150 m of
Unit V5. ?Paleogene-Crataceous shallow marine or terrestrial clastics below 50am.
Weather conditions/window: Mid-January/Mid-February (due to sea ice).

Territorial jurisdictions International

Other  1ce breaker support.

Soecial requirements (Staffing, instrumentation, etc.)

Staffing: Micropaleontology (diatoms, forams, palynology), Sedimentology,
Petrology, Organic geochemistry, Paleomagnetics, Logging.

Proponent: Date submitted to JOIDES Office:
P. Barrett April 1986

A. Cooper

P. Webb

F. Davey
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***QDP SITE PROPOSAL SUMMARY FCRMeee
(Submit 3 copies of mature proposals, 3 copies of preliminary proposals)

Proposed Site  WRS-1A General Objective:
Date rifting and obtain early
climatic history by sampling older

General Areca: Ross Sea, Antarctica strata in VLB
Position: See Table 2 Thematic Panel intereste TEC? SOHP
Alternate Sites Rs-1 Regional Panel interest  gop.

Specific Obiectives:

Core through lower part of Unit V4 and upper part of Unit V5 to determine
age and lithology of each. Both are basin-wide units and can only be
sampled here or at WRS-l. '

Background Information:

Regional Data:
Seismic profiles: MCS 403 (SP380) (Figs. 4, 7)

{
Qther data: Gravity, magnetics

Site Survey Data - Conducted by: g, P, Lee.

Date: February, 1984 e
Main results:

Coerational Considerations

Water Depth: (m) 220 m Sed. Thickness: {m) 1800 m Total penetration: (m) 1200 m
HPC Double HPC Rotary Drill Single Bit X Reentry

Nature of sediments/rock mtidpated: 200 m Of Uni: VA followed by 1000 m of Unit VS,
?Paleogene-Cretaceous shallow marine or terrestrial clastics.
Weather conditions/window: Mid-January/Mid-February (due to sea ice).

Territorial jurisdiction: International.
J

Other: Ice Breaker support.

Special requirements (Staffing, instrumentation, etc.)

Staffing: Micropaleontology (diatoms, forams, palynology), Sedimentology,
) Petrology, Crganic geochemistry, Paleomagnetics, Logging.

Progonents Date submitted to JOIDES Office
?. Barrett April 1986

A. Cooper

P. Webb

¥. Davey
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*¢+QDP SITE PRCPCSAL SUMMARY FORM®**
(Submit 5 copies of mature propasals, 3 codies of preliminary proposals)

Proposed Sites ymg-2 Ceneral Objective:
Date rifting and obtain early cli-
matic history by sampling older
strata in VL3

Positiors See Table 2 - Thematic Panel intat.:sc
Altzmate Site2 ypg.74 Regional Panel interest SOP

Soesiiic Chiectives:

Obzain continuous core through Neogene-Paleogene

Backeround Informations
Regional Data:
Seismic profiles: MCS 407 (SP 600) (Figs. &4 and 6).
{

Other data: Gravity, magnetics

- Sita Survey Data - Conducted by g, P, Lee
Da:zes - . 7.
Main results: February, 1984

Qperational Considerations

Water Depthe (m) . 700 m  Sed. Thickness: {m) 7500 m: Total penetration: {m) 1300

HPC ____ DoubleHPC ____ RotaryDrill____ Singls Bit__}i___ Re:ntry_z_

Naturs of sediments/rock anticipated: 50 aa of Unit V1, 1350 2 of Unit V3, and 100 = of
Weather conditiynrsl/iu%n‘ég&: Mid-January/Mid-February (due to sea ice)

Territorial jurisdiction: Interanacional

Others Ice breaker support

So=cial recuirements (Staffing, instrumentation, etc.)

Staifing: Micropaleontology (diatoms, forams, palynology), Sedimentology,
Petrology, Organic geochemiscry, Palesomagnetics, Loggiag.
Preomants Date :ubmitted to JCIDES Offic=
B. 3arcett :
A. Coeogper April 12386
2. Va2t
F. Zavay
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#*+QODP SITE PROPOSAL SUMMARY FORM®*+
(Submit 5 copies of mature proposals, 3 copies of preiiminary proposals)

Proposed Sites  WRS-2A General Objective: Date rifting and
obtain early climatic history
by sampling older strata in VL3

General Area: Ross Sea, Antarctica
Positions See Table 2 Thematic Panel interest  TECP SCH?

Alternate Sites ypg_2 Regional Panel interestt  gop

So=cific Objectives:

Obtain continuous core through Paleogene and ?Cretaceous

Background Information:
Regional Data:
Seismic profiles: MCS 403 (SP 810) (Figsi 4 and 7)

Other data: Gravity, magnetics

Site Survey Data - Conducted by: S. P, Lee

A Date:
Hain results: February, 1984

Operational Considerations
Water Depth: (m) 375 . Sed. Thickness: (rh) 9500  Total penetration: (m) 1300
HPC Doubie HPC Rotary Drill Single Bit __ X Reentry _ ?

Nature of sediments/rock anticipated: 100 m of Unit V1, 1300 m of Unit v3, 100 m

. of Unit V4,
Weather conditions/window:  Mid-January/Mid-February (due to sez ice)

Territorial jurisdiction:  International

Other:  1.e breaker support

Special requirements (Staffing, instrumentation, ete.)

Staffing: Micropaleontology (diatoms, forams, palynology),Sedizentology,
Petrology, Organic geochemistry, Paleomagnetics, Logzing

?fwtg Date submirtted to JCIDES Cifice:
P. Barrett April 1986
&. Cooper
P, Webd
) F. Davey
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¢+ +Q0P SITE PROPOSAL SUMMARY FORi*+»
(Submit 3 cooies of mature proposals, 3 copies of preiiminary proposals)

Proposed Sites

General Arcas
Pesitions

WRS-3

General Objectives cangzoic pre-glacial
and glacial history

Ross Sea, Antarctica

See Table 2

Alternate Sites  wRS-3A

Thematic Panel intere= TEC? SOHP
Regional Panel interesm soP

Specific Objectives:

Obtain continuous core through Paleogene and Neogene

Backeround Infocmation:

Regional Data:
Seismic profiless MCS 407 (SP 830) (Figs. 4 and 6)
{

Qther data:

Gravity, magnetics

Site Survey Data - Conducted by: g, P. Lee

Date:

Main results:

February 1984

Ocerational Considerations

Water Depth: {m) 710 Sed. Thickness: (m) 10500  Total penetration: (m) 900

HPC

Double HPC '

Rotary Drill . _Single Bit X _ Reentry

Nature of sediments/rock anticipated: 100 m of Unit V1, 750 m of Unit V2,

£ it V
Wégthrgr gond[irgér?s/ w?ndow:

Territorial jurisdiction:

Other:

Mid-January/Mid-February (due to sea ice)

International

Ice breaker support

Special requirements (Staffing, instrumentation, e2¢.)

Staffing: Micropaleontology (diatoms, forams, palynology), Sedimentology
Petrologv, Orzanic geochemistry, Paleomagnecics, Logging

Proponents Date submitted to JOICES Otffice:

P. Barrett April 1985

A. Cooper

?. Webb

F. Davey
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«++QDP SITE PROPOSAL SUMMARY FOEM"'
(Submit 5 copies of mature proposals, 3 copies of preiiminary proposals)

Proposed Site:  WRS-3A General Objectives  Cenozoic pre-glacial
and glacial history

-

General Area: Ross Sea, Antarctica
Peosition: See Table 2 Thematic Panel interes® TECP SOHP
Alternate Siter ymo_3 Regional Panel interesz SOP

Specific Objectives:

Cbrain continous core through Paleogene and Neogene

Background Information:
Regionai Data:
Seismic profiles: MCS 1;03 (SP 1260) (Figs. 4 and 7)

Other data: Gravity, magnetics

Site Survey Data - Conducted by: S. P. Lee

Date: TFebruary, 1984
Main results:

Op=rational Considerations

Water Depths (m} 710 Sed. Thickness: (m) 13800 - Total penetration: (m} 1100
HPC _ Deouble HPC Rotary Drill _SingleBit X Reentry ?

%\aer% °£ éedxanfntslgock anticipated: 400 m of Unit V1, 400 m of Unit V2,

Weather conditions/window: Mid-January/Mid-February (due to sea ice)

Other: Ice breaker support

Snecial requirements (Staffing, instrumentation, etc.)

taffing: Micropaleontology (diatoms, forams, palynology),
Sedimentology, Petrology, Organic geochemistry,
Paleomagnetics, Logging

Proponent: Date submitted to JOIDES Cflic=
P. Barrett April 1986

A. Cooper

2. Wwebb

f. Davey
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#++QODP SITE PROPOSAL SUMMARY FCRM®++
(Submit 5 copies of mature proposais, 3 cooies of preliminary sroposals)

Proposed Site 7RS4 General Objectives  Cenozolc glacial
history

General Areaz Ross Sea, Antarctica ' . scPE

Pesitions gee Table 2 Thematic Panel interest: ke

Altemnate Sitez (mo_ o Regional Panel interes SO

Specific Objectives:

Obtain continuous core through thickest development of Neogene marine
glacial Units V1 and V2, and into top of Paleogene? preglacizl Unit V3.

Backgzround [nformation: |
Regional Data: .
Seismic profiles: MCS 407 (SP 1070) (Figs, 4 and 6)
{

Qther data: Gravity, magnetics.

Site Survey Data - Conducted by: S, P. Lee

Date: - February, 1984
Main results:

Operational Considerations

Water Depth: (m)- 880 Sed. Thicknesss (m) 12 km Total penetration: (m) 1500 @
X

HPC _ Double HPC Rotary Drill ____  Single Bit Reentry __°

Nature of sediments/rock anticipated: Marine glacial sequence to 1200 m, shallcw
parine carbonate or clastics below. Units V1, V2, and V3.
Weather conditions/window: w4 4_January/Mid-February (due to sea ice).

Territorial jurisdiction: International

Other: Ice breaker support.

Soecial requirements (Staffing, instrumentation, etc.)
Staffing: Micropaleontology (diatoms, forams, palynology), Sedizmentology,
Petrology, Organic geochemistry, Paleomagnetics, Logziag.

Proponents Date submitted to JCIDES Officas

P. Webb April 1986
A. Cooper

?. Webb

F. Davey
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+++QDP SITE PROPCSAL SUMMARY FORM® e+
(Submit 3 copies of mature proposals, 3 copies of preiiminary proposals)

Proposed Sites  WRS~4A General Objectives
Cenozoic glacial history

General Area: ROSs Sea, Antarctica
Position: See Table 2 Thematic Panei interests SOE?
Alternate Sites  WRS-4 Regional Panei interest sSoP

Sp=cific Objectives:

Open continuous core through thickest development of marine glacial
Unites V1 and V2 (Neogene, glacial), and into the top of Unit V3
(Paleogene, ?preglacial).

Background Information:
Regional Data:
Seismic profiles: MCS 403 (SP 1760) (Figs. 4 and 7)
{
Other data:  Gravity, magnetics.
S. P. Lee

Site Survey Data - Conducted by:
Date: TFebruary, 1984
Main results:

Operational Considerations

Water Depth: (m} 880 m  Sed. Thickness: (m) 12 1m Total penetration: (m) 1700 o
HPC Deouble HPC Rotary Drill . SingleBit_ X Reentry _ ?

Nature of sediments/rock anticipated: Marine glacial sequence to 1500 m, shallow
marine carbonate or clastics below. Units V1, V2 and V3. i
Weather conditions/window: Mid-January/Mid-February (due to sea ice).

Territocial jurisdictiont International.

Other: Ice breaker Support.

Special recuirements (Staffing, instrumentation, etc.)

Staffing: Micropaleontology (diatoms, forams, palynology), Sedimentology,
Petrolegy, Orzanic geochemistry, Paleomagnetics, Logging.

Proponent: Date submitted to JCIDES Office:
P. Barrett April 1986

A. Cooper

2. Webb

F. Davey
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#**ODP SITE PROPOSAL SUNMMARY FORM***
(Submit 5 copies of mature proposals, 3 copies of preliminary proposals)

Proposed Sites  WRS=3 General Objectives Core Units V2-V4 near
volecanic center to calibrate Southern
Ocean biostratigraphy and into basement

A 1 : o  E - 1s
General Area: ROSs Sea, Antarctica. to sample possible early rift-related rocks.

Positions See Table 2 ~  Thematic Panel interess SOHP TECP
ternate Site: WRS-54A : Regional Panel interestt SOP

. Specific Objectives:

Core continuously from seafloor to Basement in sequence with abundant
volcanic debris for radiometric-dating. Sample Basement which may contain
Mesozoic sills or volcanics related to rifting.

- Background {nformations
Regional Datas
Seismic profiles: MCS 404 (SP 1360) (Figs. 4 and 8)

Other data: Gravity, magnetics.

Site Survey Data - Conducted by: §, P, lee

Date: February, 1984,
Main results:

Operational Considerations

Water Depth: {m) 920 m . Sed. Thickness: (m) 1400-m  Total penetration: (m) 1500 m
HPC Double HPC __- Rotary Drill _ Single8it _x _ Reentry 2

Na::ure of sediments/rock anticipated: Marine glacial .to 100 m, remainder shallow marine
clastics. Basaltic material throughout. -Basement may.include sills or volcanics.

Weather conditions/window: Mid-January/Mid-February (due to sea ice) .Units V2, V3, V4.
Territorial jurisdictiont Intermational.

Otherr 1o breaker support.

Special recuirements (Staffing, instrumentation, etc.)

Staffiag: Micropaleontology (diatoms, forams, palynolcgy), Sedimentology,
Petrology, Organic geochemistry, Paleomagnetics, Logging.

Proponents Date submitted to JCIDES Cffice:
2. 3arratt April 1986
A. Coeper
P, Webb
¥. lavey
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*#¢+0ODP SITE PROPOSAL SUMMARY FORM ¢ *»
(Submit 5 copies of mature proposals, 3 cooies of preiiminary proposals)

Proposed Sites WRS-354A General Objectivee Core Units V2-V4 near
volcanic center to calibrate Southern
Ocean biostratigraphy and into basement

GCeneral Area: Ross Sea, Antarccica. to sample possible early f}_.ft.—ralated TOCKS.
Pesition: See Table 2. Thematic Panel interest: SOHP . TECP
Aiternate Sites WRS-~5 ' Regional Panel interest S0P

Scecific Obiectives:

Core conctinuously from seafloor to top Basement in sequence with abundant
volecanic debris for radiometric dating. Sample Basement which may contain

. Mesozoic sills or volcanics related to rifting.

Background Informations
Regional Data:
Seismic profiles: MCS 407 (S? 3670) (Figs. 4 and 8).

Ozher data: Gravity, magnetics.

Site Survey Data - Conducted by: P. Lee
Da:e: February, 1984. 5. 2.
Main results:

Op=rational Considerations

Water Depths (m) 400 m Sed. Thickness: (m) 1700 m . Total penetration: (m) 1800 &

HPC Doubie HPC Rotary Drill Single Bit__ X  Reentry __ ?

Nature of sediments/rock anticipated: Marine glacial sequence with abundant basaltic
debris and possibly occasional flows. Basement may include sills or volcanic

Weather conditions/window:  Mid-January/Mid-February (due to  {Units V2, V3, and V&)
sea ice
Territorial jurisdiction: International

Qther: Ice breaker support.

Special requirements (Staffing, instcumentation, etc.)

Staffing: Micropaleontology (diatoms, forams, palynology), Sedimentology,
Petrology, Organic geochemistry, Paleomagnetics, Lcgging.

Prooonent: Date submitted to JOIDES Office:

P. Barrett April 1986
A. Cooper

?. Webd

7. Davey
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*++ODP SITE PROPCSAL SUMMARY FORM®+»
(Submit 5 copies of mature proposais, 3 covies of prefiminary proposals)

Proposed Sites  WRS=5 General Objective:

Cenozoic glacial history. Age of
first rifting.
General Areaz Ross Sea, Antarctica.
Positions See Table 2. Thematic Panei interestt TEC? SOPY
Alternate Sites ypg_za Regional Panel nterest 5p

Soecific Obiectives:

~Obtain record of glacial events back into the Zarly Cenczoic (and possibly
Cretaceous) on the Coulman High - to compare with those rescorded in center
of VLB (WRS-4A), and show which are regional and which are local.

-Date sediment in hali-graben to constrain timing of rifting.

-Sample basement.

- .
Background Informations

Regional Data:

Seismic profiless MCS 410 (SP 920) (Figs. 5 and 9)

Other data: Gravity, magnetics

Site Survey Data - Conductad by: S. P. Lee

Date: T
Main reguex FUaTY 1984

Orerational Considerations

Water Depth: (m) 500 m  Sed. Thickness: (m} 1500 m  Total penetration: (m) 1600 m
BPC Double KPC Rotary Drill ) _Sinéle it X Reentry 7

Nature of sediments/rock anticiated; ‘arine glacial to 400 m (Units V1 and V2), pre-
glacial clastics to 1500 m (Units V3 and V4), and basement (V7).
Weather conditions/window: Mid-January/Mid-February (due to sea ice).

Territorial jurisdictiont  1nternational.

Other: =~
Ice breaker support.

Special requirements (Staffing, instrumentation, etc.)

Staffing: Micropaleontology (diatoms, forams, palynology), Sedimentology,
Petrology, Organic geochemistry, Paleomagnetics, logging.

Proponents o Date suomitted to JOIDES Cifice:
P. Barrett April 1986

A. Cooper

P, Webb

F. Davey
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#¢+QODP SITE PROPOSAL SUMMARY FORM®***
(Submit 3 copies of mature proposals, 3 copies of preliminary proposals)

Proposed Site  WRS-6A General Objectives
Cenozoic glacial history. Age of
first rifting.
Cencral Area: ROSs Sea, Antarctica :
Position See Table 2. Thematic Panel interests TECP SCHP
Altermate Sites WRS-6 Regional Panel interestt  gop

Specific Objectives: ‘
-obtain record of glacial events back into the Early Cenozoic (and possibly
retaceous) on the Coulman High to compare with those recorded in center

of VLB (WRS-1A), and show which are regional and which are local.

-date sediment in half-graben to .constrain timing of rifting.

-sample basement.

Background Information:
Regional Datas
Seismic profiless MCS 413 (SP 1080) (Fig. 5 and 9)

Other data: Gravity, magnetics

Site Survey Data - Conducted by: S, P. Lee

Date: February, 1984
Main resuits:

Op=rational Considerations

Water Depth: (m) 530 @ Sed. Thickness: (m) 1500.m Total penerration: (m) 1600 =

HPC Double HPC. Rotary Drill Single Bit __ v Reentry _2

Nature of sediments/rock anticipated: Marine glacials to 400 m, preglacial
‘&q.lastics to 1?00 m, and basement - Units V1-V4 and V7.
eatner conditions/window: w4 4_yanyary/Mid-February (due to sea ice).

Territorial jurisdiction: International

Other: Ice breaker support.

Soecial requirements (Staffing, instrumentation, etc.)

Staffing: Micropaleontology (diatoms, forams, palynology), Sedimentology,
Petrology, Organic geochemistry, Paleomagnetics, Logging.

Proponents Date submitted to JOIDES Office:
P. Barretc April 1986

A. Cooper ’

P, Webd

F. Davey
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«++ODP SITE PROPOSAL SUMMARY FORM***
(Submit 5 copies of mature proposals, 3 copies of oreitminary proposals)

Proposed Sites  WRS-7 General Objective:
Understand formation of submarine
‘ deltaic bodies.
General Area:' Ross Sea, Antarctica.
Positionz See Table 2 Thematic Panel interests SOH?
Altemate Sites Regional Panel interests  SOP

Soecific Objectives:

Core through ?Late Quaternary 'delta' off Granite Harbour to determine
its age and mode af formatiom.

Al : - -

Backg_round Informations
Rgffffnm;c g:;?.i.les: Single channel (Fig. 1l0)
Orthef data: Gravity, magnetics.
Site Survey Data - Conducted by:  USCGC Glacier
Date: 1980

Main results:

Qperational Considerations

Water Depth: (m) 550 - Sed. Thickness: (m) . Total penetration: (m) g9
HPC___ DoubleHPC___ -~ RotaryDrill ____  SingleBit _X _ Reentry
Nature of sediments/rock anticipated: Quaternary marine glacials.

Weather conditions/windows Mid-January/Mid-February (due .to sea ice).
Territorial jurisdictions IBternational. '

Others Ice breaker support.

Special requirements (Staffing, instrumentation, etc.)

Staffing: Micropaleontology (diatoms, forams, palynology), Sedimentology,
Petrology, Organic geochemistry, Paleomagnetics, Loggzing.

Proconentz Date submitted to SCIDES Office:
P. Barrett April 1986

A. Cooper '
P, Webb

F. Davey
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2. PRELIMINARY PROPOSAL FOR TWO SITES ON THE CONTINENTAL RISE WEST
OF GRAHAM LAND, ANTARCTIC PENINSULA.
D. A. Warnke, California State University.

INTRODUCTION

Two sites are proposed west of Graham Land at a depth
between 3000 and 4000 m (Sites AP-1, AP-2). These sites are the
same as those proposed by Prof. Peter Barker of the University of
Birmingham. Although Barker’'s objectives are mainly tectonic,
these sites are also of great interest from a sedimentological,
glacial-historical, and paleocirculation point of view. Most of
these themes have already been addressed by Dr. John Anderson of
Rice University for his proposed shelf sites and the transect of
sites seaward of the Bellingshausen Sea. For this reason, only a
brief synopsis of his views is necessary in order to underline the
sedimentological importance of the proposed sites.

THE SETTING
The glacial drainage regime of the Antarctic Peninsula
according to Anderson is divided into three systems, namely (1) a

valley-glacial system in the northern peninsula, dominated at

present by tidewater glaciers, (2) the Palmer Land Ice Cap which
drains via the George VI Ice Shelf into Marguerite Bay, and (3) the
West Antarctic Ice Shelf which, however, has only minor drainage to
the west. These three systems may have originated at different
times and probably reacted differently to sea level and climatic
changes. Two shelf sites have been proposed by Drs. Anderson and
Barker off Graham Land-Marguerite Bay. These sites will hopefully
shed light on the initiation and development of the first two above-
mentioned systems.

SITE OBJECTIVES

The proposed sites on the sea floor (west of the shelf sites
proposed by Barker and Anderson) fulfill some of the same reguire=-
ments, -as for the proposed shelf sites, namely the development of a
better understanding of sediment  dynamics, particularly with respect
to the delivery systems linking the continental shelf to the deep
sea floor. The proposed sites have received sedimentary components
not only in the form of mass-wasting products, ice rafting, and
similar processes, but also receive biogenic components. The
proposed sites should provide insight into the interaction between
these various processes and their dependence on climato-genetic
causes.

In addition, the proposed sites are of interest from a
palecbio-geographic and geochemical point of view because they
should light on the evolution of biogeographic (siliceous) provinces
at these latitudes, and should contain organic-geochemical signals
of the denudation of the Antarctic region. Finally, the proposed
sites are two of the very few located in "deep" water relatively
close to continental sources, yet seaward of the continental slope
that are of specific interest from a sediment ocean history (in
addition to a tectonic) point of view. Therefore, because these
sites are of great common interest, and supply one of the linkages
between the shelf and distal deep sea basins, they should be given
careful consideration in planning objectives for the proposed legs.
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**rCOP SITE PROPCSAL SUMBARY FORM***

{(3uomit 8 czoiss ¢f matize oroposals, 3 copies of preliminary proposals .
Proposes Size: General Cojective:
Ar-1

1) Ridge crest-trench collision processes

(see also AP-2, AP-3, AP-4) at 14 Ma collision
2) Peninsula glacial history and sedimentzatica

General Area: Antarctic Peninsula
Position: 44%,- 67 : Thematic Panel interest: TECP, SoHP
Alternate Site: Regional Panel interest: sop -

Specific Cbjectives:

1) To date hiatus in terrigenous sedimentation caused by collision-related uplift of
the outer shelf

2) To study the relationship between shelf and continental rise sedimentation during
glaciation

Background Informetion (indicate status of data as outlined in the Guide.ines):
reglonal Geopnysical Cata: :
Seismic profiles: yg piscoverv cruise 154, 24-fold DMCS
Eltanin single channel seismics

Cther data: agnetics, gravity, 3.5 kHz and 12 kHz, heat flow

Site Specific Survey Data:
Seismic profiles: UK, to be undertaken 1987-8

" Other Data:

Coerational Considerations:

Water Depth: (m) 3400 Sed. Thickness: (m) 1000 Tot. penetration: (m) 330
HC _ *  [Double HEC Potary Drill _*  single Bit = Reentry

Nature of sediments/rock anticipated: terrigenous silt/clay (silica-rich)
weather conditions/window: December-April (inclusive)

Territorial jurisdiction:  Antarctic Treaty applies

.::::-;JC"-E“:‘ _ P. F. Barker 02 OFFITE USZ:
FSSI255 3 PRON@ Geology Department Cate received:
nTToer: Birmingham University Classificzzion nec.:
Birmingham BL3 27T, Fanel alleocatison:
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**v(DP SITE :?D’CSAu SOMAFY ECIM* **
Soomit 6 ccoiss of meture preposals, I ccpies of preliminary propesals S
Froprsed Sits General Cbjeczive:
AP-2 J
: 1) RC-T collision processes at 18 Ma cecllis'on
(see also AP-1, AP-3, AP-4) '2) Peninsula glacial history and sedimenzz..in
Ssnerzl AT22!  antarctic Peninsula
yPesizien: 679, 73%W Thematic Panel interest: TECP, SOHP
luernzt2 Site: Regional Panel interest: SOP

1) -o date hiatus in terrigenous sdeimentation caused by collision-related uplift of the
cuter shelf
2) To study the relationship between shelf and contlnental rise sedimentation during
glaciation
Eackcround Inzo;ma;ion (indicate status of data as outlined in the Guidelines):
Pegiconal Geophysical Cata:
n Seismic profiles: UK, Discovery cruise 154, 24-fold DMCS
J Eltanin single channel seismics

Other data: Magnetics, gravity, 3.5 kHz and 12 kHz

—rt

Site Specific Survey Data:
Szismic profiles: To be undertaken 1987-8

Csher Data: Sidescan?

Coerational Considerations:

vater Depth: (m) 3700 Sed. Thickness: (m) 1200 Tot. penetration: (m) 600

< —

EPC X Double HEC  Rotary Drill __ *  Single Bit ©  Reentry
Na

ture of seﬁiments/rock anticipated: terrigenmous silt/clay

weather conditions/window: December-April
CTerriscriel juriséiction: Antarctic Treaty applies

Trher:

Steciz. Pstuirements (staffing, instrumentation, etcs.):

P. F. Barker I fOR CrTI= USZ:
FTShe Geology Department | Sazte receivad:
Birmingham University | Clzssificaszion no.:
) Birmingham B15 27T, ; Panel allocation:

England






3. PRELIMINARY PROPOSAL FOR ODP DRILLING THE PACIFIC-ANTARCTIC

CONTINENTAL MARGIN.
J.B. Anderson, Rice University.

The series of sites outlined in this proposal are aimed at

the following thematic objectives:

1. Investigating the evolution of the West Antarctic Ice
Sheet, Palmer Land Ice Cap and valley glaciers of the
northern Antarctic Peninsular region.

2. Developing a better understandlnc of sediment dynamlcs on
the continental margin, particularly the manner in which
glacial, climatic and oceanographic process, which leave
a profound record on the shelf, are manifested in the
deep sea sedimentary record.

3. Obtaining stratlcraphlc sequences that can be incorpo-
rated into glacial marine sedimentation models for inter-
preting ancient rock seguences.

4. An examination of the erosional history of the Antarctic
continental shelf.

5. An examination of the origin and development of Antarctic
deep sea fans and development of models for interpreting
their paleoclimate paleoglacial record.

GLACIAL HISTORY

The glacial drainage regime of the Antarctic Peninsula is

divided into three distinct systems:

1. A valley glacial regime in the northern peninsula with a
modern glacial maritime setting that is domlnated by
tidewater glaciers;

2. The Palmer Land Ice Cap which drains northward into the
George VI Ice Shelf which in turn flows into Marguerite
Bay;

3. The West Antarctic Ice Sheet which drains malnly into the
Ross and Ronne-Filchner Ice Shelves, but has minor drain-
age outlets into the Bellingshausen Sea and Amundsen
Sea.

These three glacial systems probably originated at different times
and responded in a different manner to climatic and eustatic
events. A series of sites located along the continental shelf and
adjacent to these three drainage systems is needed to study their
histories. Two shelf sites off Graham Land. and Marguerite Bay have
already been proposed by Dr. Peter Barker of Birmingham University
(AP-3, AP-4). A third shelf site is needed on the Bellingshausen
continental shelf edge to investigate West Antarctica’s glacial
record (BS-1). This site should provide a more complete Plio-
Pleistocene record than is available in the Ross Sea where large
ice streams have eroded the upper few hundred meters of sediment
from the shelf (Hayes and Frakes, 1973). Other areas of the West
Antarctic margin are ice covered and therefore unacceptable.

CONTINENTAL MARGIN SEDIMENTATION AND SHELF EROSION

The proposed shelf site (BS-1), coupled with a second site
(Bs-2) from the adjacent slope in an intercanyon area and DSDP Leg
35 sites will provide a means with which to examine the manner in
which glacial, eustatic, and erosional events on the shelf are
manifested in the deep sea sedimentary record. Until now, no
attempt has been made at examining shelf-slope-abyssal sedimentary
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processes by drilling a complete margin transect. Consegquently,
the relationships between glacial transport (including ice-rafting,
marine current transport, and sediment gravity flow processes) to
paleoclimatic and paleoceanography events is still poorly known.
Proper interpre-tation of deep sea sediments situated within the
terrigenous sedi-ment belt is contigent upon developing a better
understanding of these processes. For example, the flux of fine-
grained terrigenous sediments to the deep sea floor probably varies
considerably as glacial conditions shift from polar to temperate.

Sediment gravity flow deposits will surely comprise a
significant portion of slope sequences, but since these are the
products of mass wasting on the shelf, their stratigraphic distri-
bution is of prime interest in establishing the glacial erosional
history of the shelf.

DEEP SEA FAN DEVELOPMENT
The sites drilled on the Bellinghausen continental rise

during Leg 35 (Sites 324 and 325) penetrated qgquartz-rich turbidite
sands in the basal, Late Miocene section. Tucholke et al (1975)
suggest that these are part of the Charcot Deep Sea Fan. The high
quartz content and high degree of sorting in these sands indicates
that they were subjected to fluvial and/or coastal processes before
being transported down slope. The Charcot Fan appears to have
becomé inactive for virtually all of the Pliocene to late Pleisto-
cene time when diatomaceous muds and cozes were deposited. These
sediments contain the earliest record of ice-rafting in the region.
Anderson (1985) has suggested that starvation of the Charcot Fan at
this. time could have resulted from glacial erosion of the continen-
tal shelf and subsequent isolation of area canyons.

During the late Pleistocene, canyons and valleys of the
Bellingshausen margin were filled with poorly sorted, arkosic, and
lithic sands and gravels with abundant glacial surface features.
Our petrographic analyses of these sands indicated that individual
canyons were supplied with sediment from relatively restricted
drainage basins. Just how these sediments were transported across
the shelf is problematic amidst the rationale for the proposal of
Site BS-3. An advance of ‘the ice sheet to the shelf edge is a
likely explanation. The proposed sites, plus those sites proposed
by Barker and DSDP Leg 35 sites, would provide a transect of sites
from which sediment transport to fans and the paleoclimatic
significance of fan deposition can be examined.

A formal proposal of sites BS-1, BS-2, and BS-3 is pending.
See Map 3.
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***CODP SITE PROPCSAL SUMMAFRY FOIMr*»* v
123 ¢I mature proposals, 3 ccoiss of prelimirnzry proposals) .

-

Froposes Sitad o3 ‘General Cojective:
1) RC-T collision processes at 1i Ma collision
2) Peninsula glacial history from glacial
till wedge
General Ar22!  Antarctic Peninsula
Positicn: 4%, 65°W 'Ihe':fat*.c Panel interest: Tgcp, sowp
Alternate Sita: Regional Panel interest: gop

Soecific Cojectives:

1) To date an unconformity on the outer shelf attributed to uplift related to RC~T collisior
2) Saxzple a 400 = thick till on the outer shelf to describe the history of Peninsula
glaciation :

Sackcround Information (indicate status of data as outlined in the Guidelines):
regional Geoptiysical Daka: :
Sz2ismic profiles:

UK, Discovery cruise 154, 24-fold DMCS
Eltanin single channel seismics

Cther data: fagnetics, gravity, 3.5 kHz, sidescan
USCGC Glacier data and cores

Site Specific Survey Cata:
Seisnic profiles: UK 1987-8 season

Cthez Cata: yg 1986-7 season

Coeratioral Considerations:

——————

Water Cepth:(m) 450 Sed. Thickness:(m) 2000 Tot. penetration:(m) 500

EC X Double HEC Fotary Drill _X  Single Bit X  Reentry

Nature of sediments/rock anticipated: glacial till/interbedded diatom-rich glacial marine

weather conditions/window: December-March

Terrizerial durisdickion: Antarctic Treaty

Aemaaw.

Steciz. Patiirzents (sw2iiing, instrumentation, eto.):

FITICNENTY P, P, Barker FOR QOfTI=E USZI:
=~m-Z233 3 soChne Geology Department | De%2 raceivad:
nmasrn Birmingham University i Classificz<ion no.:
Birzingham Bl5 27T, { Panel allocatien:
England -1194 -



***COP SITZ rROPCSAL SUMMARY TOMr+*+

Suomit & cocmiss ©f mature Droposals, 3 copies oF preliminary proposals'
Froposss Siis General Cojeczive:
AP-4

Generzl Frez:
osizicn: 6793, 71°W
Fleerznats Site:

1) RC-T collision process at 18 Ma collision
zone

2) Peninsula glacizal history from glacial
till wedge

Thematic Panel
Regional Panel in

TECP, SOHP
SoP

~
w o

ate unconformity on outer shelf attributed to uplift related to RC-T collision
ample a 400 m thick till on outer shelf to describe history of Peninsula glaciation

Seckeround Information (indicate status of data as outlined in the Guideiines):

Regional Gecpnysical Data:
Saismic profiles: (g, Discovery cruise 154, 24-~fold DX
Eltanin single channel seismics
Other data: Magnetics, gravity, sidescan
USCGC Glacier data and cores

Site Specific Survey Data:
Seisnic profiles: UK 1987-8 season

Other Data: Possible US 1986-7 seéson

iCS

Ooeraticnal Considerztions:

450

Vater Cepkth: (m) Sed. Thickness:(m) 2900

i

!
(

X Double HPC Rotary Drill *

Naeture of sediments/reck anticipated:

Wweather conditions/window: December-March

errisorizl jurisdiction: Antarctic Treaty

Tot. penetration: (m)

Single Bit

500

* Reentry

glacial till/interbedded diatom-rich glacial marine

Tiner
STeciil FeTiirements (staffing, instrumentation, etc. ) :
FIToonest: P, F. Barker | fOR OFTIC= UST:
~22I2:53 i Thzrne Geology Department | Date receivas:
nImher: Birmingham University | Classificz=:ien ~o
Birmingham B15 2TT, ! Panel 2llocasimn:
L]

England
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4. PROPOSED DRILLING SITES IN THE SOUTH PACIFIC.
T. B. Kellogg, Institute for Quaternary Studies, University of
Maine. :

1. We lack a high-resolution Neogene biostratigraphy
(especially for marine diatoms), as shown by a number of recent
studies. This limitation results in part from apparent species
diachrony, and from regional climate- and environment-related
variations in species distributions on either side of the Antarc-
tic Convergence. Unfortunately, available JOIDES drill cores on
Antarctic continental shelves fail to provide sedimentary seguences
that can be studies to fill this need, because of widespread
erosional events, hiatuses, and sediment reworking (probably caused
by grounded ice). The solution to this problem could be provided by
drilling at sites north of the continental shelf margin, at loca-
tions deep enough to exceed all possible former grounded ice
advances but shallow enough to avoid erosion by AABW flow and
turbidite deposition. Prime drilling sites could include seamounts
and ridges such as the de Gerlache Seamounts or Amundsen Ridges (see
Vanney and Johnson, 1976, Fig. 3). 1Ideally, drilling would be done
using a transect of sites extending from north of the Antarctic
Convergence southward to the continental margin.

2. The second major objective proposed for drilling is the
continental shelf and margin in the Amundsen Sea. This area is
almost completely unknown because of the normal heavy ice cover that
persists year round. Nevertheless, Glacier succeeded in collecting
cores at 20 sites in a transect from the continental shelf margin
south to Pine Island Glacier in January of 1985. Bathymetric infor-
mation collected at that time shows that south of 72°S the shelf has
a rugged surface with numerous deep (glacial scoured?) troughs and
intervening ridges. Shelf topography north of 7295 is much
smoother. Single channel seismic data we collected on this cruise

* show that ridges are nearly sediment-free but that troughs contain

relatively thick sediment. The troughs probably extend northward
across the continental shelf to the margin, buried beneath thick
sediments, but this hypothesis is untested because ice cover in this
area was generally too thick to permit deployment of the seismic
gear. Sediments collected on the outer shelf were all hard or
overcompacted glacial marine sediments and/or diamictons, thus
limiting penetration to a maximum of about 2.5 meters. Further
south in the troughs, silty mud was found. Penetration here was
much greater (up to 5.5 m) but the seismic data indicate we only
sampled the surface of a thick deposit. Drilling in the troughs
would permit us to sample the entire column of sediment above
bedrock, thus providing the potential for dating this material (and,
presumably the timing of the most recent episode of deposition on
the shelf). 1In addition, continued coring at these sites would
provide information on the bedrock, and thus on the geologic history
of the region. Drilling on the northern part of the shelf would
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provide material to test our hypothesis concerning the former extent
and timing of glacial advances to the continental shelf margin,
while giving additional information on bedrock geology. We would
like to see a transect of perhaps 3 cores on the shelf.

I conclude by pointing out that these objectives complement
a set of three objectives provided for ODP drilling by Dr. Lloyd

Burckle.

Site AS-1, Amundsen Sea (see Map 3), formal site
proposal pending. :
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5. NEOGENE PALEOCEANOGRAPHY AND BIOSTRATIGRAPHY.
L. H. Burckle, Lamont-Doherty Geological Observatory.

1. A series of sites beginning at approximately 50°S and
running from there along 123°W to approximately 60°S. The purpose
of these sites would be to pick up Quaternary and late Neogene
fluctuations in the position of both the Subantarctic Front and the
Polar Front. A similar set could be obtained for the southwest
Pacific. However, 1t is important that the series begin far enough
north (say around 50°S) so that it can pick up the Subantarctic
Front also.

2. As an appendix to No. 1, the series of north-south sites
could be extended to at least 6598 alonc a line beginning at 50 S,
123°W and ending at about 65 °s, 135°W. The purpose of this
extension would be to test the integrity of high latitude zonal
markers for the late Neogene. According to our data, species
diachrony makes it difficult to set up a single zonal scheme for the
Southern Ocean. Because so much of our interpretation of high
southern latitude paleoclimate and paleoceanography is dependent
upon a high resolution biostratigraphy, I feel it is important that
we devote some effort toward establishing these stratigraphies.

3. Drilling along the continental margin, particularly off
the Ross and the Amundsen Seas. My objectives are the late Neogene
floras, but I am sure others will also have Paleogene objectives. I
have been working on Denton’s and Prentice’s material from the Dry

Vallys. These are glacial tills and glacial marine sediments. The

tills are middle to late Pliocene in age while the glacial marine
appears to be late Miocene-early Pliocene in age. If the glacial
tills are correlative with the paleoceanographic/paleoclimate events
which I see in the surrounding Southern Ocean then they were likely
deposited between 2.4-2.0 myBP. A series of sites along the
continental margin would permit us to pick up reworked glacially
derived floras (possibly correlative with tills on the continent)
and, hopefully, interbedded, in place, floras which could be used to
date the emplacement of the glacial marine sediments. A necessary
adjunct to this study would be the definition of a high latitude
zonation for the late Neogene as outlined under No. 2.
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6. EAST PACIFIC RISE TRANSECT. :

P. F. Ciesielski, University of Florida; D. Dunn, University of
Southern Mississippi; J. P. Kennett, University of Rhode Island;

R: Goll, Geoscience Dept., Continental Shelf Institute, Norway; ard
L. Burckle, Lamont-Doherty Geological Observatory.

It was the consensus of the Sediments and Ocean History
Working Group that many of the scientific themes discussed in the
beginning of Section III could be best addressed by drilling of a
north-south transect of sites in the southeast Pacific. Such a
transect would be located on the flanks of the East Pacific Rise
between ~30°S to v61.5°S. The location of this transect offers the
advantage of providing a paleocenvironmental record for the Pacific
sector in a region where bottom topography has not significantly
influenced the position of oceanographic fronts and upwelling.

The following preliminary site proposals are possible
components of the southern portion of the north-south transect
between 610 and 45°S. At the time of this writing, sufficient geo- .
physical data was not available to extend the transect northward to
approximately 30°sS.

If suitable geophysical lines are available, we intend to
submit a formal proposal for a north-south transect with the
following characteristics:

1. a north-south transect of 7 sites at 5° latitude spacing
between ~61° and 30°S. These sites would be located on
the ~25 m.y. isochron, and

2. a north-south transect of 4 sites at 10° latitude
spacing between " 60° and 30°S. These sites would be
located on 35 to 45 m.y. old crust.

Sites on 35-45 m.y. old crust will provide a record of the
older palecenvironmental record and should contain carbonate
(needed for isotopic studies) through the Paleogene-early Neogene.
The wider spacing (10°, of latitude) of these sites should be suffi-
cient because of less rapid paleocenvironmental change during this
time period. The second transect of sites at 5 ° latitudinal
spacing is located on younger and shallower crust to provide a
better opportunity to recover a Neogene record with carbonate. The
closer spacing of these sites is needed because of the more rapid
Neogene increase in latitudinal thermal gradients.

Existing geophysical tracks may be sufficient for a formal
proposal for the 30° to 60°S transect. We will submit a formal
proposal which is most in keeping with the above strategy. Addi-
tional geophysical survey work is needed to develop site proposals
for the transect which best address the scientific themes discussed
previously.
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Fig. 1. Proposed sites on the East Pacific Rise
(circles) and regions where additional sites will be
proposed (X's).




***ODP SITE PROPOSAL SUMMARY FORM***
(Suzmit 6 ccpies of mature proposals, 3 copies of preliminary proposals)

Frcposes Size: General Objective:
EPRT-1 .
East Pacific Rise Transect Sedimentologic, biogeographic, glacial, and
paleoceanographic history of the Pacific
Sector of the Southern Ocean

Ganeral Area: E. of Udintsev Fracture Zomne
Positicn: 61°18's, 120°14'W Thematic Panel interest: SOHP
Alternate Site! gpppr_ia Regional Panel interest: gop

Specific Cbjectives: 1.) Antarctic glacial history, 2) development of Antarctic circumpolar
circulation, 3) evolution of latitudinal thermal gradients, 4) bottom water history and cir-
culation, 5) evolution of the Antarctic Divergence, 6) high latitude biogeographic, biostrati-
graphic and evolutionary processes, 7) development of the biosiliceous province, 8) paleo-
circulation relationships with glacial and climatic evolution.

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: Regional single channel seismic lines by Eltanin cruises 20, 21,
22, 25, and 43.

Cther data:

Site Specific Survey Data:
Seismic profiles: Eltanin 22, 0900Z 27 Dec 1965

Other Data: Anomaly 21, middle Eocene

Ooerational Considerations:

Water Depth:(m) ™ 4758  sed. Thickness:(m) " 600 Tot. penetration:(m) ~ °°0

HPC Double HRC ¥ Potary Drill *  single Bit Reentry

Nature of sediments/rock anticipated: Eocene-Oligocene mixed biosiliceous/calcareous sediment,
Miocene-muddy biosiliceous with some carbonate, Pliocene-Recent muddy biosiliceous ooze

Weather conditions/window: Sea ice, icebergs, rough seas/ Jan-Feb.

Territorial jurisdiction: International waters

Cther:

"

Special Peduirements (staffing, instrumentation, etc.):

FISPonent: P, F, Ciesielski FOR OFFICE USE:
A:::gss & proneDept. of Geology Date received:
ooToRr: University of Florida Classifica=ion no.:
Gainesville, FL 32611 Panel allecation:

(904) 392-2231

D. Dunn, Geology, University of Southern Mississippi,
Hattiesburg, Miss. - 203 -




***C0P SITE PROPOSAL SUMVMARY FORMr**
{Sutmic 6 ccpies of mature proposals, 3 copies of preliminary proposals)

Prcposes Siza: General Objective:
EPRT~1A Sedimentologic, biogeographic, glacial, %?d
East Pacific Rise Transect paleoceanographic history of the Pacific

Sector of the Southern Ocean

General Area: E, of Udintsev Fracture Zone
Positicn: 61°26's, 116°22'Ww Thematic Panel interest: SOHP
Alternats Site: Regional Panel interest: SOP

Specific Cbjectives: 1) Antarctic glacial history, 2) development of Antarctic circumpolar.
circulation, 3) evolution of latitudinal thermal gradients, 4) bottom water history and cir-
culation, 5) evolution of the Antarctic Divergence, 6) high latitude biogeographic, biostrati-
graphic and evolutionary processes, 7) development of the biosiliceous province, and

8) paleocirculation relationships with glacial and climatic evolution.

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: Regional single channel seismic lines by Eltanin cruises 20,21
‘ 22,25, and 43.

Cther déta:

Site Specific Survey Data:
Seismic profiles: [Eltanin 22, 21452 28 Dec 1965

Other_Data: Anomaly 24, Early Eocene or possibly older.

Coerational Considerations:

Water Depth: (m) 4850 Sed. Thickness:(m) 700 Tot. penetration: (m) v 700

EPC Double HPC X Potary Drill *  single Bit Reentry

Nature of sediments/rock anticipated: Eocene-Oligocene mixed biosiliceous/calcareous sediment.
Miocene-muddy biosiliceous with some carbonate, Pliocene-Recent muddy biosiliceous ooze

Weather conditions/window: Sea ice, icebergs, rough seas / Jan-Feb.
Territorial jurisdiction: International waters

.
Cther:

Scecial Pequirsments (stafiing, inst-umentation, etc.):

fé?;cne:?' ‘ FOR QEFTIC=E US=:
Adiress 3 prone Date receivad:
QTTher: Classificz+%ion no.:

see EPRT-1 Panel alleocation:
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***COP SITE PROPOSAL SUMMARY FORM*** ,
{3umic 6 ccpies of mature proposals, 3 ccpies of preliminary proposals)

Sreposes Sita: General Objective:
EPRT-2
East Pacific Rise Transect Sedimentologic, biogeographic, glacial, znd
paleoceanographic history of the Paci i
Sector of the Southern Ocean

General Area:
Positicn: 50926's, 131%7'w Thematic Panel interest: SOHP
Alternate Site: popr oy Regional Panel interest: SOP

Specific Cobjectives:

1) Antarctic glacial history, 2) development of Antarctic circumpolar
circulation, 3) evolution of latitudinal thermal gradients, 4) bottom water history and
circulation, 5) high latitude biogeographic, biostratigraphic and evolutionary processes,
6) development of the biosiliceous province, 7) paleéocirculation relationships with glacial
and climatic evolution, 8) history of the Antarctic Convergence (Polar Fromt)

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: Regional single channel seismic lines by Eltanin cruises 20, 21,
22,25, and 43.

Cther data:

Site Specific Survey Data:
Seismic profiles: Eltanin 43, 1500Z 15 May 1970

Other Data: Anomaly 12, early Oligocene

Coerational Considerations:

Water Depth:(m) 4750 Sed. Thickness:(m) v 350 Tot. penetration:(m) ~ 350

HEC Double HPC X Potary Drill x Single Bit Reentry

Nature of sediments/rock anticipated: Oligocene-Miocene: calcareous-siliceous ooze,
Pliocene-Recent: siliceous ooze

weather condirions/window: i -
Feb. althougﬁ drillinsC§BSEe81EPEQLBNQYE Fgar, Tough seas, best conditions Nov.

Territorial jurisdiction: International waters

.

Soecial Pesu:irgments (staffing, instrumentation, etc.):

d—axqa— -

Fzc = FOR QEFIC=E USZ:

:iies” s shone Date received:
oz Classification ro.:

see EPRT-1 Panel allceation:
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*+*COP SITE PROPOSAL SUMMARY FORM***
{3comit 6 ccpies of mature proposals, 3 ccpiss of preliminary proposals)

Frcposed Sizta: General Objective:
EPRT-2A ' ‘
East Pacific Rise Tramsect Sedimentologic, biogeographic, glacial, =v4

paleoceanographic history of the Pac1‘+c
Sector of the Southern Ocean

General Area:
Positicn: 51°%2's, 132°12'W Thematic Panel interest: SOHP
Alternate Site: : Regional Panel interest: SOP

A

Specific Cojectives: 1) Antarctic glacial history, 2) development of Antarctic circumpolar
circulation, 3) evolution of latitudinal thermal gradients, 4) bottom water history and
circulation, 5) high latitude biogeographic, biostratigraphic and evolutionary processes,
6) development of the biosiliceous province, 7) paleocirculation relationships with glacial
and climatic evolution, 8) history of the Antarctic Convergence (Polar Front)

Backgrourd Information (indicate status of data as ocutlined in the Guldellnes)
Regional Geophysical Data:
Seismic profiles: Regional single channel seismic lines by Eltanin cruises 20, 21,
22, 25, and 43.

Other data:

Site Specific Survey Data:
‘Seismic profiles: Eiltanin 43, 22002 15 May 1970

Other Data: near Anomaly 12, early Oligocene

OCoeraticnal Considerations:

Water Depth:(m) 4300 Sed. Thickness:(m) "~ 4350  Tot. penetraticn:(m) ~ %0

HPC Double HPC X Fotary Drill X Single Bit Reentry

Nature of sediments/rock anticipated: 0ligocene-Miocene: calcareous-siliceous ooze,
. Pliocene-Recent: siliceous ooze
Weather conditions/window: icebergs throughout year, rough seas, best conditions Nov,.-
Feb, although drilling possible most months
Territorial jurisdiction:  Ipternational waters

Cther:

Stecial Pecuirements (staffing, instrumentation, etc.):

f:::cwe:::_ FOR OFTICE US=:
ASZress 5 phone Date received:
omher: Classification rno.:

see EPRT-1 Panel allecation:
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*+*+ODP SITE PROPOSAL SIMMARY FORM***
{Stomit 6 ccoies of mature proposals, 3 ccpies of preliminary proposals)

rrocposes Sita: General Objective:
* EPRT-3 | 1 Objec ‘ _
East Pacific Rise Tramsect Sedimentologic, biogeographic, glacial, :ud
paleoceanographic history of the Pacirfic

W. flank EPR north of Sector of the Southern Ocean

General Area:  Eltanin FZ
Positica: 50°32's, 127°25'w Thematic Panel interest: SOHP
Alternate Site: Regional Panel interest: SOP

Specific Cobjectives: 1) Antarctic glacial history, 2) development of Antarctic circumpolar
circulation, 3) evolution of latitudinal thermal gradients, 4) bottom water history and
circulation 5) high latitude biogeographic, biostratigraphic and evolutionary processes,

6) development of the biosiliceous province, 7) paleocirculation relationships with glacial
and climatic evolution 8) history of Antarctic Convergence (Polar Front)

Backaround Information (indicate status of data as cutlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: Regional single channel seismic lines by Eltanin cruises 20, 21,
22, 25, and 43.

Cther data:
Site Specific Survey Data:
swselsmic profiles: o). .in 25, 0000z 27 Oct 1966

Cther Data: Anomaly 5, late middle Miocene or early late Miocene

OCoeraticnal Considerations:

Water Depth:(m) 4026 Sed. Thickness:(m) "~ 400  tot. penetration:(m) ~ 00

EPC Double HPC X Rotary Drill X Single Bit Reentry

Nature of sediments/rock anticipated: Miocene: mixed calcareous and siliceous ooze,
Pliocene~Recent: siliceous ooze
weather conditions/window: icebergs throughout year, rough seas, best conditions Nov.-

_hFeb. althqugg drilling possible most months
Territorial jurisdiction: Ipternational waters

Soecial Pejuirsments (staffing, instrumentation, etc.):

fi?;c“eﬁ? . FOR COFFICE UsZ:
ASCI2ss & phone : Date received:
naThar: Classification mo.:

see EPRT-1 Panel allecation:
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***ODP SITE PROPCSAL SUMMARY FORM***
{Suomis 6 ccpies of mature proposals, 3 ccpies of preliminary proposals)

Frcposed Sise: General Objective:
EPRT-4
East Pacific Rise Transect Sedimentologic, biogeographic, and
paleoceanographic history of the souta-
W. flank of EPR, north of east Pacific

Ganeral Arez: Menard FZ

Positica: 4595, 120010'W Thematic Panel interest: SOHP

Alterna=2s Site: Regional Panel interest: SOP

Specific Objectives: 1) Development of Antarctic circumpolar circulation, 2) evolution
of latitudinal thermal gradients, 3) development of vertical water mass gradients, 4)
temperate/high latitude biogeographic, biostratigraphic, and evolutionary relationships,
5) development of the biosiliceous province, 6) paleocirculation relatiomnships with

ﬁlacial and climatic evolution, 7) subtropical gyre evolution, 8) benthic circulation
istorv. .

A=

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophiysical Data:
Seismic profiles: Regional single channel seismic lines by Eltanin cruises 20, 21,
22, 25, and 43.

Qther data:

Site Specific Survey Data:
Seismic profiles: py..nin 21, 1600z 17 Dec 1965

Other Data: Anomaly 5B to 5C
A site to the west on Anomaly 6A crust is preferred, however, there
are no present geophysical lines in this area.

Cosrational Considerations:

weather conditions/window:

Water Depth:(m) 3813 'Sed. Thickness:(m) "~ 200  Tot. penetration:(m) *~ 200

HPC Double HPC  x Fotary Drill Single Bit Reentry

Nature of sediments/rock anticipated: Miocene: mostly calcareous ooze with some siliceous
ooze; Pliocene-Recent: mixed siliceous and calcareous ooze

rough seas

Territorial jurisdiction: 1,ternational waters

Cther:
Special Pemuiraments (staffing, instrumentation, etc.):
.:f:::_,_:cne:-.:: ‘ FOR OFFICE USE:
A32Zzess 5 prhone Date received:
amher Classification mo.:
see EPRT-1 Panel allccatien:
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***CDP SITE PROPOSAL SUMVARY FOIM**+
(Submit & ccpies cf mature proposals, 3 copies of preliminary proposals)

rroposes Sica: General Objective:
KTIPR/EPRT-5 :
Cretaceous/Tertiary section-East Pacific Sedimentologic, biogeographic, and
Rise Transect paleoceanographic history of the

southeast Pacific
Geng:§l ATea:l y, of EPR, near Menard FZ ) )
Bosition:  ,4037'g. 146°40'W Thematic Panel interest: gopp
Alternate Site: - Regional Panel interest: gop

Specific Cbjectives: 1) Development of Antarctic circumpolar circulation, 2) evolution of
latitudinal thermal gradients, 3) temperate/high latitude biogeographic, biostratigraphic,
and evolutionary relationships, 4) development of the biosiliceous province, 5) paleo-
circulation relationships with glacial and climatic evolution, 6) subtropical gyre evolu-

tion, 7) benthic circulation history, 8) investigate catastrophic biotic turnover events
in the southern high latitudes associated with K/T boundary.

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles: Regional single channel seismic lines by Eltanin cruises 20, 21,
22, 25, and 43,

Other data:

Site Specific Survey Data:
Seismic profiles: gpitanin 20, 1345Z 26 Sept 1965

Other Data: Anomaly 31 to 324 ?

Coerational Considerations:
Water Depth:(m) 4670 Sed. Thickness:(m)__ "~ 400  Tot. penetration:(m) ™ 400

EPC Double HPC x Fotary Drill X Single Bit Reentry

Nature of sediments/rocck anticipated: Late Cretaceous-Paleogene carbonates; Neogene:
mixed calcareous and siliceous oozes

Weather conditions/window: rough seas most of the year
Territorial jurisdiction: International waters

.
Cther:

e

Izsoenent: FOR QFTICE USZ:

AZ3ress 5 prone Date received:

nsther: Classificz+ion ro.:

sge EPRT-1 Panel allecation:
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7. INFORMAL PROPOSAL FOR FUTURE DRILLING/CORING OPERATIONS IN THE SOUTH

PACIFIC OCEAN.
R. M. Owen, University of Michigan.

BACKGROUND

DSDP Leg 92 was the last cruise of the Glomar Challenger in
the South Pacific Ocean and was devoted largely to an investigation
of sea floor hydrothermal processes. A major objective of this
cruise was to document the Neogene history of hydrothermal sedimen-
tation along the western flank of the East Pacific Rise (EPR) (Fig.
1). Prior to the cruise it was assumed that any observed varia-
tions in the intensity of hydrothermal activity (recorded as vari-
ations in the mass accumulation rate [MAR] of Mn and other elements
in the hydrothermal component of the sediments) would be correlated
with changes in the spreading rate. Our findings did not support
this assumption. 1Instead, we found that at certain times during
the past 30 m.y. the intensity of sea floor hydrothermal activity
has been as much as 5-25 times greater than present day levels, and
that episodes of greatest hydrothermal flux do not correspond to
times of increased spreading rate but are more closely related to
times of large scale ridge reorganizations. Detailed analysis of
Sites 597 and 598 indicate there were four periods of anomalously
high hydrothermal activity between 28-6 Ma (Fig. 2). These four
episodes were identified by comparing observed Mn MAR ‘s with those
predicted from a model of particle distribution from a hydrothermal
source on the EPR (Lyle et al., 1986). As shown in Fig. 2, each of
these episodes is more closely associated with some large scale
tectonic event (ridge jumps, circum-Pacific volcanic episodes)
rather than with periods of increased spreading rate. The hydro-
thermal pulses shown between 6-0 Ma in Fig. 2 are based on esti-
mates taken from additional Mn analysis of sediments from Site
598 (R. Owen and D. Ruhlin, unpublished data). Site 598 sediments
include a complete record of sedimentation in .this region for the
period 16-0 Ma. The existence of the three hydrothermal episodes
shown for this period in Fig. 2 is also supported by MAR data for
Fe and several REE’'s (Ruhlin and Owen, 1986). :

SCIENTIFIC PROBLEM, IMPLICATIONS, AND SUGGESTIONS FOR FUTURE
DRILLING/ CORING IN THE SOUTHEAST PACIFIC.

Sea floor hydrothermal activity is now recognized as a
pervasive marine process involving significant chemical exchanges
between sea water and basalt which exert a controlling influence on
sea water chemistry. Periods of anomalously high hydrothermal
activity may have been particularly significant in influencing the
evolution of sea water composition and, depending on their magni-
tude and duration, may be related to other known coeval oceanic and
climatic variations (Wilkinson et al., 1985; Owen and Rea, 1985).
Moreover, any hydrospheric or atmospheric changes resulting from
hydrothermal pulses must be linked to changes in the lithosphere,
because it is the "plumbing" of the lithosphere (degree and depth
of fracturing, spacing of convection cells) that ultimately con-
trols the extent of sea water-basalt interaction.
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Future drilling/coring operations in the Southeast Pacific
should be aimed at clarifying this link: we need to refine our
present concept of the relationship between hydrothermal activity
and tectonism. The Leg 92 studies have shown that our first-order
assumption concerning this link (i.e., hydrothermal activity is
proportional to spreading rate) is too simplistic. However, these
studies also suggest the hypothesis that there is a direct rela-
tionship between hydrothermal activity and large scale plate re-
organizations. Future drilling/coring sites should be selected
with the objective of testing this hypothesis. Numerous tectonic
events such as ridge jumps and volcanic episodes have been docu-
mented for the Southeast Pacific, although with varying degrees of
resolution. Any sediments and basalt recovered at future drilling/
coring sites should record a time span which brackets these events.
Beyond this obvious consideration, there are three reasons why
future drilling/coring sites should be located as close as possible
to the probable sources of hydrothermal effluents:

1. The geochemical modeling method used to identify hydro-
thermal pulses in the Leg 92 studies assumes a log-
normal decay in the distribution of hydrothermal parti-
cles with distance from the injection point. Thus, the
ability of this method to identify anomalies in the
mass accumulation rate of hydrothermal components falls
off rapidly for sediments deposited beyond about 400 km
from the injection peoint;

2. This will enable us to better resolve the magnitude,
duration, and timing of the anomalies that have already
been identified in the Leg 92 studies; and,

3. It is not clear from the data now available whether
those hydrothermal pulses which appear to be related to
ridge jumps are associated with changes at the fossil
ridge or the new ridge. Located drilling/coring sites
near both the old and new ridge should clarify this.

REFERENCES

Lyle, M., R.M. Owen and M. Leinen, 1986. History of Hydrothermal
Sedimentation at the East Pacific Rise, 19°S. In: Initial
Reports of the Deep SEa Drilling Project (M. Leinen and D.
K. Rea, eds.), vol. 92, U.S. Government Printing Office,
Washingteon, D.C., (in press).

Owen, R. M. and D. K. Rea, 1985. Seafloor hydrothermal activity
links climate to tectonics: the Eocene carbon dioxide
greenhouse. Science, vol. 227, p.166-169.

Ruhlin, D. E. and R. M. Owen, 1986. The rare earth element
geochemistry of hydrothermal sediments from the East
Pacific Rise: an examination of a seawater scavenging
mechanism. Geochim. Cosmochim. Acta, vol. 50 (in press).

Wilkinson, B. H., R. M. Owen and A. R. Carroll, 1985. Submarine
hydrothermal weathering, global eustacy, and carbonate
polymorphism in Phanerozoic marine oolites. Jour. Sed.
Petrol., vol. 55, p.171-183.
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of rapid vertical reef growth may be instantaneous in geoleogical
time, depending on their frequency and duration, they may never-
theless dominate reef facies in the stratigraphic column. Several
examples exist of vertical coral reef growth rates (dated with
carbon-14) that exceed 10 m/1000 years; these reefs have in common
a distinctive community structure dominated by competitively
superior framework building corals. This geological data appears
to correlate well with current ecological disturbance models.
Reefs whose vertical growth potentials are kept in check by rela-
.tive sea level are here characterized as being disturbed at inter-
mediate to high levels. In contrast, reefs whose vertical growth
potentials about match rapid relative sea level rise are here
characterized as having low levels of disturbance. Under low
levels of disturbance competitively superior (rapid framework
building) species dominate the reef. Moreover, if level of dis-
turbance may control reef framework development, it follows that
ecological perturbation is one rate limiting factor of vertical
reef growth in times of rapid sea level rise. Many examples exist
where rapid sea level rise has surpassed the vertical framework
building capability of corals on a reef and the reef has drown.

In summary, two rate limiting processes of vertical coral
reef growth are hypothesized. One would operate when net rate of
eustatic sea level rise is small; this growth style is controlled
by subsidence of the oceanic island. The other would operate when
rate of eustatic sea level rise is high and is limited by the
growth potential of dominant framework building corals. Horizontal
reef growth may be relatively great when rate or eustatic sea level
is small, except, on oceanic islands because of lateral limitations
on the antecedent topography. While subsidence controlled reef
growth may operate during long intervals of geologic time, during
short intervals of rapid sea level rise, vertical reef growth,
limited only by reef growth potential and global eustatic sea
level, may become disproportionately over-represented in the
stratigraphic column. Rapid reef growth is proposed to be porous,
have a distinctive community structure, and have low amounts of
early diagenetic cements. Slow reef growth is proposed to be
relatively nonporous, have a distinctive community structure, and
have high amounts of early diagenetic cement. This project
proposes to recognize times of rapid versus slow reef growth in
atoll cores for comparison with relative sea level changes and
tectonic history. Information about evolutionary and biogeographic
events, and paleoceancographic circumstances on the atoll could be
correlated with already existing information from adjacent regions.
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**x ODP SITE FROPOSAL SUMMARY FORM ***

Proposed Site: W 10 General Objective: Thermal
Basin off King George Island, interaction between basin sediments
Bransfield Strait, Antarctica and back-arc volcanisn,
: Quaternary climate and paleo-
General area: South Shetlands oceanography
Position: 62 17.2'S 57 29.8'W Thematic Panel interest: SOHP TEC
Alternate Site: nearby Regional Panel interest: SOP

Develcpment and history of back-arc basin; nature of submarine volcanic
intrusions; hydrothermal interaction and fluid advection at heavily
sedimented ridge crest segment; early stages of hydrothermal petroleum
formation from end-member type siliceous biogenous material; conditions of
formation of calcium carbonate hexahydrate as polar climate indicator;
very high resolution Quaternary climatic and palecceanographic record;

Background Information

Regional Geophysical Data:
Seismic profiles: single channel seismic lines (Marine Geophysics
Kiel and British Antarctic Survey), high resolution 3.5 kHz lines;
Other data: magnetics (BAS), gravity cores, pore water chemistry,
dredges and water column radiochemistry and trace elements;

Site Specific Survey Data:

' Seismic profiles: single channel seismic lines ANT 10, 6, 9a, %S¢
(Marine Geophysics, U. Kiel; 3.5 kHz survey (0SU/Kiel/AWI, map and
profiles attached); W 10 on profile 231;

Other data: Bathymetry (0OSU/KRiel/AWI), heat flow (AWI, pending),
dredges & cores (0SU/Kiel/AWI) see map;

Operational Considerations:

Water Depth:{(m) 1985; Sed.thickness:(m) 400-600; Total penetr:(m) 500;

HPC ; Double HPC X ; Rotary Drill X ; Single Bit X ; Reentry H
Nature of sediments/rocks anticipated: Unconsolidated turbidites inter-
bedded with sparse "pelagic" units, basement volcanic sills and/or volcano-
clastics, hydrothermal petroleum, elevated temperatures and fluid advection;
Weather conditions/window: Ice-free November-March;

Territorial jurisdiction: None

Other: Site close to Polish research station ARCTOWSKY, King George

Island; premier back-up site because guaranteed ice-free during Leg 113,
ideally drilled during beginning of leg;

Special Reguirements: (staffing, instrumentation, etc.):

Pore water chemistry, pressure core barrel, gases, organic geochemistry,
igneous petrology (back-arc volcanics), siliceous microfossils,
sedimentology;

Proponents: FOR OFFICE USE:

Date received
E. Suess, OSU ' Panel allocation:
College of Oceanography, Classification neo:

Corvallis, OR 97331, (503) 754-2266 Panel allocation:
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IV. PREVIOUSLY SUBMITTED SITE PROPOSALS FOR THE SOUTH PACIFIC AND
SOUTHEAST INDIAN OCEAN (SOUTH OF AUSTRALIA).

A. Pacific Site Prcposal from the Bureau of Mineral Resources
and Australian Universities (Cook, Falvey, and Packman,
eds., 1984)

Lord Howe Rise (LHR-1, LHR-2)

Queensland Plateau Margin (QP-1A, QP-23)

Northern Queensland Trcugh (QT-1A)

Western Coral Sea Basin (CSB-1, CSB-2)

Tasman Basin (TB-1)

Goodenough Basin (GB-1)

Western Solomon Sea (WSS-1 through WSS-4)

Rennell Island Ridge and Basin (RIR-1, RIR-2)

Western New Britain Trench (NBT-1 through NBT-5)

10. Western Tasman Sea (TS-1 through TS-3)

11. Central Great Barrier Reef (GBR-1 through GBR-5)

12. Australian-Antarctic Discordance (AAD-1 through AAD-3)
13. Diamantina Zone, Australian-Antarctic Depression (AAD 4)
14. Ceduna Plateau (AAD-5, AAD-6)

W00 ~JO UL W)+
. .
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=+ +ODP SITE PROPOSAL SUMMARY FORM*** =L
o e
_ Proposed Site: LER1, LORD HOWE RISE General Objective: .
~ (Figs 19, 23) : . Nature of rift basin £i11, basement
) type, tectonic development -
General Area_Wes;ern Lord Howe Rise, 'I‘asman Sea ' 3 A
Position: 161°E, 30°30's ' Thematic Panél interest: SOHE?,TECP
B

Alternate Site: Regional Panel interest: WP-23P -

Specific Ob_jectives:

. Pre-rift history and basement origins
. Nature of rift-fill and subsidence

y - Post-breakup subsidence history g
. Oceanic circulation following breakup of Australia and Antarctica ’

Background Information: -
) “Regjonal Data " BGR 'SONNE' (50-007) Line 16 =2
Seismic profiles: 'SONNE' Line 12 (to be investigated by BMR 'Rig Seismic'

and BGR 'SONNE' in 1985).
Other data: . .

_. Site Survey Data - Conducted by:

Date: . Could possibly be carried out by BMR 'Rig Seismic' E
Main results: ' =

)

. s

e vt

- Operational Considerations

Water Depth: (m) 1650 Sed. Thickness: (m) (1) Total penetration: (m) 1500 g
HPC 250 - Double HPC Rotary Drill 1250 Single Bit Reentry _Yes
Nature of sediments/rock anticipated: 700m Cainozoic ocoze; 500m Mesozoic rift-fill g

of uncertain origin; (?) Palaeozoic 'basement'
Weather conditions/window: Fair (summer months)

Territorial jurisdiction: Australian

m

Cthern: Minor risk of stratigraphic entrapment of hydrocarbors

Scecial requirements (Staffing, instrumentation, etc.)

. i Jom
N
Proponent: S B willcox Date submitted to JOIDES Office: d
Bureau of }i:merel 1:{esmn:z:es
G P O Box 378 E
CANBERRA 4 C T 2501 - 225 -



»++QDP SITE PROPOSAL SUMMARY FORM**+

.% i'

.Proposed Site: LHR2, LORD HOWE RISE General Objective: 2&
a (Figs. 19,22) ' . . :
S gs. ! . Study ancient continental margin

1

Eastern f£lank Lord Howe Rise,
General Area: Taspan Seg o N
Position: .165°E, 347S - Thematic Panel interests SOHP, TECP
Alternate Site: Regional Panel interest: WP-RP =

v
"

Specific Objectives:

. Study progradational wedges on margin of Australian/Antarctic supercomtinent
. Tectonic development of (active) margin
. Age of New Caledonia Basin

Subsidence history :

Background Information:

7
E

Regional Data: :
Seismic profiles: BGR 'SONNE! (S0-007) Line 1A
Other data: Company data ' -

(--\_ Site Survey Data - Conducted by:

Date: Could possibly be carried out by BMR 'Rig Seismic'
Main results: :

Operational Considerations

Water Depth: (m) 2850 Sed. Thickness: (m)  (?) Total penetration: (m)up to 2000m
HPC 250 ' Double HPC _ Rotary Drill 1750 Single Bit Reentry Yes

Nature of sediments/rock anticipated: 700m Cainozoic ocoze; 1200+m of Mesozoic coastal-.
" marine facies; Palaeozoic basement

o

Weather conditions/window: Fair (summer .months)

Territorial jurisdictions Australian

Other: ?rogradational unit is open updip and does not present a safety risk; however, Eﬁ
ro_lover above Palzeozoic fault-blocks should be zvoided. =-

Ok

2}

Soecial requirements (Staffing, instrumentation, etc.)

S
Proponent: J B Willcox Date submitted to JOIDES Otfice: gﬁ‘
Bureau of Mineral Resources
G P O Box 378 _ 99 o
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*++*ODP SITE PROPOSAL SUMMARY FORM**#

]
z
Y

7

" Proposed Site:QP1A, CUEENSLAND PLATEAU MARGIN General Objective:
(Figs. 46, 47A & B) Early rifting history of passive
continental margins

. General Arez: TWestern Cor%l Sea L B
JPositions 13°37'S, 147723'E - Thematic Panél interest: SOHP, TECP

wd Alternate Site: ](.23%%5’ 146°39.3'E Regional Panel interest: wp-RP

: t&dspecific Objectives: Determine: )
i .« Age, nzture and depositicnal enviromment of primary rift-fill sediments in half
.{\E grabens adjacent to Corzl Sea Basin.

- Nature of the rotated continental basement block.

] . Upliit subsidence history of the margin.
-mﬁ . Relative proportion of syn- and pre-rift sediments to post-rift sediments
f

i
-

. Response of sedimentation to fluctuations in sea levels during submergence of
‘plateau.

). -
a4 Backeground Information:
Regional Data: :

. Seismic profiles: BMR (1970) 6-fold, Shell (1973/74) 24-fold, BGR/BMR Sonne (1978/80)
b 24~fold, GSI Group Shoot (1979) 48~-fold presently confidential. .

y o Other data: A considerable amount of gravity and magnetic data; some shallow
i~ and crustal refraction profiles; some dredging and coring around margins of
Site Survey Data - Conducted by:  Queensland Plateau

Date: Site located using Sonne data; line SO-16-04 SP3984 (Alternmate line

Main resuits: SO-16-07 SP3155)

-
g

—-e—t Ly

LE S

These overlie Paleocene-Late Cretaceous paralic and shallow shelf clastics, possibly

et . FV emad - -~ .t

% Tain sheet of Early Oligocene and younger ooze overlying onlapping Eocene bioclastics.

P )
= ek Tep—IDal Le—bagemanty

: Op-erational Considerations
Water Depth: (m) 2333(1920) Sed. Thickness: (m)1479 (1082) Total penetration: (m) 1600 (1500)
i : ' :
"EYHPC _500 Double HPC Rotary Drill _Yes® Single Bit ____  Reemtry _ Yes
Nature of sediments/rock anticipated: Top - pelagic ocoze; Middle - pelagic ooze and
=iy terrigerous detritus; Base - sands and shales (?continental) ‘
&l Weather concitions/window: Fair all year except for possible cvclones in January
azd February. Eeaviest swell June-iugust. : .

,pTerritorial jurisdiction: sustralian

Yty
e

) - 229 -
moads Date submitted to JOIDES Office:
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MARY FORM***

e " .
—d . ) .
- «++QODP SITE PROPOSAL .SUM
..‘-.:“3 - . . .
)" jposed Site: Q@2i, QUEENSLAND PLATEAU vARGIN | General Objective:
' (Figs. 46, 48) Early rifting history of passive
continencal margins. Rift phase volczzmi ~
sneral Area: Western Coral Sea History of ocean circulation.
ssitions 13%247s, 147°32.5'E - Thematic Panel interests LITHP, SOHF, TET?
lternate Site: (QRI3) . Regional Panel interest: WP-RP
13929.2's. 147°%28.8'E

in the Coral Sea

A} pecific Objectives: Detemine: ’

. Age, nature and depositio

Bzsin at the ocean/continent boundary.
Age nature of the outer basement high. Dces it have a volcanic origin?

subsidence history of the outermost part of the continental margin.
History of ocean eirculation.
Response of sedimentation to
oZ Queénsland Plateau.

nal environment of oldest sediments

fluctuations in sea level during submergence

'-:_%ljﬁa_ackgromd Infocmation:

’ Regional Datas :
Seismic profiles: BMR (1970) 6-fold; BGR/BMR Sonne (1978/80) 24-fold
some shallow and

rings of Queensland Pl«i.

Other data: A considerable amount of gravity and magnetic data;
e SO-16-04 SP3380

eruscal refraction profiles; some dredging and coring around ma
Site Survey Data - Conducted by: site located using Somne data; lin
Darte: : (alternate SP3620) .
Main results: Onlapping Early Oligocene and ‘younger ooze overlying onlapping Eocene
ooze and terrigenous detritus. These overlie Paleocene and older marine clastics

which onlap outer hi och bagement

. Operational Considerations

ion: (m) 1300 (1200)

Water Depth: (m) 3548 (2933) Sed. Thickness: (m) 1117 (932) Total penetrat
 EFAHPC Tes Double HPC Rotary Drill _Yes Single Bit Reentry ? drilling
& to Telusal ' into volcanics .
_ Nature of sediments/rock anticipated:Top - pelagic ooze; Middle - pelagic ooze and
tervicenous detritus; Base - sands, shales and basalt (volcanogenic sediments)
d February;

s yveatqer conditions/windows Fair all year; possible cyclones in January an

e heaviest swell June-August.
"errizorial jurisdiction: Australian

yher:

secial requirements (Staffing, instrumentation, etc.)

ponents ? A Svoonds - 231 - Date submitted to JOIDES Office:
Bureau of Minerazl Resources
G ® 0 3ox 378
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»++QDP SITE PROPOSAL SUMMARY FORM**+*

*aroposed Site: QTLA NORTHERN QUEENSLAND TROUGH | General Objective:

A - Early rifting history of p=ss:.ve

-y (Figs. 46, 49, 30 | continental margins.

- History of ocean circulation.
General Arez: Western Coral Sea

" Iposition: 14°19.2's, 146°8'E

Alternate Site: (QTlB) o
14 18 S. 145°42'F

Thematic Panél interest: SOHP, TECP
Regional Panel interest: WP-R2

Age, nature and devositional environment of primary rift-fill sediments.
Response of sedimentation to fluctuations in sea level.

. The nature of basement. :

. The durial history of the Trough.

. History of ocean circulation.

. Na=zure of sedimentary and organic diagenésis.

Regxor.al Datas -

Seismic profiles:. BMR (1970) 6-fold; Shell (1973/74) 24-fold; BGR/BMR Sonne (1978 and
1980) 2i-fold, GSI Group Shoot (1979) 48-fold (conf:.dent:\.al)
) Other data: A considerable amount of gravity and magnetic data; some shallow and

s, crustal refraction prof:Lles, sogf dredging and coring around the marings of Queesland

urvey Data - Cond
3 E 4 Site 5 y Site located using Sonne data; line S0-16-08 SP850 (Altermate line

Dates S0-16-08 SP60)
. Main results: Blanket of Early Oligocene and younger ooze and turbidites overlying

- onlappirg Eocene ooze and terrigenous detritus.: These overly trough fill alluvial

= nd erchewawine £an don 4 - £ Dal - 3 L
) < i

: F’,5‘,Opera~.ti:>na.l Considerations
Water Depth: (m)2745 (2595) Sed. Thickness: (m) 2014 (1393) Total penetration: (m) 2200 (1600)

. TUPC Tes  Double HPC ___ RotaryDrill Yes  SingleBit ____ Reentry _ves
- to reZusal .
Nature of sediments/rock antxc.xpated.'rop - pelagic ooze and terrigenous detritus. Middle -

4 sands axd shales, restncted snallow, o2 rine; .Botto conglomerates, sands and shales
=¥ gr1oviad £ ' 2 )
3% eather conditions/windows B218LY 13%.2F72R8° RAVEET GeRORETITERARELe.

- Fair z1. vear except for possible cyclones in January and February.
' mTern:o.‘x&l jurisdiction:  Inside Australian 200 nautical limit.
Qthern

- @il

P 7 \.,

Special recuirements (Stzffing, instrumentation, etc.)

~~~~~~

P A Syrmonds - 233 - Date submitted to SOIDES Office:

-Bureau of Minerzl Resources
A D A =Ae 7R
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*++QDP SITE PROPOSAL SUMMARY FORM***

Proposed Sites CSBL & 2 WESTERN CORAL SEA BASIM General Objective:
r (Figs. 46, 51, 52) Origin and-ex{olution of c.>ceanic-crust
Response of deep sea sedimentation to
fiuctuations in sea level

.~ .

Genera.l Areas Westegn Co=-al Sea History of oceaa circulation
Positions CSBL ~ 12749'S, 147 57.5! E - Thematic Panél interests LITHP, SCHP, TETP’
SfternaterSites CS32 - 13 4's, 147 °10.5'E Regional Panel interest: WP-RP .

o
a

1

Specific Objectives: Determine:

. Any major variation in the nature of oceanic basement between these two
sites and DSDP 287 to the east in an effort to explain the westward
reduction in amplitude of magnetic lineation pattern.

. Nature of the oldest sediments.

Date and tie major seismic sequence..boundaries from site to site and
attempt to relate them to paleobathymetric conditions on the
' suprounding continental margins.

eV

Background Informations
Regional Datas
Sexsmxc profiles: BMR (1970) 6-fold; BGR/BMR Sonne (1978/80) 24-fold
A considerable amount of gravity and magnetic data; some shallow and
Other data: crustal refraction profiles; some dredging and coring around margins
of Queensland Plateau.
Site Survey Data - Conducted by: Sites located using Somne data - CSBl, Line §0-16-04,
s Dates SP1800; CSB2, Line S0-7-29, SP5260
— Main resuitS-Substantial thickness of Early Oligocene and younger ooze, abyssal clay
and turbidites onlapping Eocene and Paleocene ooze and terrigenous detritus.
Qceanic basement.

Operational Considerations
Water Depth: (m) 4118; 3938 Sed. Thickness: (m) 1933; 1834 Total penetration: (m) 2200; 2100

HPC Yes = Double HPC Rotary Drill Yes  Single Bit Reentry Yes
to refusal

Nature of sediments/rock anticipated: Top - silt and clay (turbidites) and ocoze;
Middle - chalk and clay; Base - clay, chalk and basalt.

Weather conditions/window: Fair all year; possible cyclones in January and

February; heaviest swell June-August. .
Territorial jurisdiction: Papua New Guinea

Other:

Special requirements (Staffing, instrumentation, etc.)

Proponent: P A Svmonds 36 Date submitted to JOIDES Office:
Bureau of Mineral Resources
G P 0O Box 378
CANBERRA A C T 2601

-
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Lo »++ODP SITE PROPOSAL SUMMARY FORM*** o

a_-:ij Proposed Site: T81 & 2,TASMAN BASIN General Objective:
(Figs. 54=37) To investigate structure, and magmaiic

and hydrothermal plumbing at an
extinct spreading ridge

General Area: Tasman Sea

_ position: 36°10.78's, 155°12.83'E Thematic Panel interest: LITEP N

T =7 Alternate Site: 36°06.74's, 155°23.33'E Regional Panel interest: WP-RP

e==x1 Specific Objectives:

Study extinct ridge hydrothermal system for (a) mineral zomation in crust and
sedimentary cover (b) evidence of continued activity after volcanism ceased

(¢) mineralisation .
Study extinct ridge magma system for (a) chemical variation in late volcanics

(b) compare age of youngest volcanics with age of ridge as determined by magnetic

i ~anomalies
. structure of extinct spreading ridge, dimensions and nature of basaltic crust.
g€eder dykes, and high—level magma chamber.
A Background Informations

Regional Datas : )
Seismic profiles: - BMR profile 14.068. 7021-7022 and Eltanin Cruise 47A -

' Other data: Considerable amount of gravity and magnetic data has beerd collected
on the BMR and Eltanin lines; some sonobuoy refraction profiles
.. Site Survey Data - Conducted by:
Date:
- — Main results:

Operational Considerations

= Doy (D) 5205 oy Thi - (my (1) 350-400 ions (m) (1) 850
1 Water p._ept?' (m) (11) 3850 Sed. Thickness: (m) (15) zezo Total penetration: (m)(ii) 500

_ Hpc, (17350-480, ihle HPC Rotary Drill _Yes  Single Bit Yes  Reentry

, (il S —_— E— —

¥ Nature of sediments/rock anticipated: Pelagic ooze above basalt, possible encrustation -

X Weather conditions/window: Relatively rough seas likely; best months December-March
: o , (Aust. summer)
Territorial jurisdiction: Beyond Australian 200 nautical mile EEZ (not yet declared)

s - .
Otner:

Special requirements (Staffing, instrumentation, etc.)

IZ2 requires bare-rock spud-in

Bureau of Mineral Resources
G P O Box 378 - 239 -

CANBERRA A4 C T 26C1
Australia
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»++QDP SITE PROPOSAL SUMMARY FORM**~»

--qpropcsed Site: GB1, GOODENOUGH BASIN (Western
Weodlark Rift) (Figs. 58-61)

Genera.l Are.a.‘:outheastern Papua New Guinea

pow TS Position: 9°55's, 150°30'E approx.

"‘; ! Alternate Site:

General Objective:
To study an active marine rift system

Thematic Panel interests LITHP, SOHP, TEC?
Regional Panel interest:s WP-RP

U
h" .

TFang Specific Objectives:

Nature and depositional environment of primary riZt-fill phase of passive
rargin development in a modern analogue

Nature of rift-floor volcanism, and associated hydrothermal activity
Nature of rifted/extended continental crust in the vicinity of an ocean/
continent boundary

- o3 ¢ Background Informations
:-' Regional Data:

Seismic profiles:

BMR profile 5/008 sub-parallel to rift axis
Other data: Magnetics and gravity on same line and regional gravity and

also magnetic data, particularly onmshore.
Site Survey Data - Conducted by: Y e

Date:
Main results:

Operational Considerations

Total penetration: (m) 900

22 Water Depth: (m)1200-1300  Sed- Thickness: (m)  gqq

- Hpc 800 \‘ Double HP.C Rotary Drill 100 Single Bit Yes Reentry

i
Nature of sediments/rock anticipated: Basal coarse clastics overlain by fine marine
, sediments, volcanics interfingering throughout
i Weather conditions/window: a1l yvear OK, November-March seas calmest

Territorial jurisdiction: PNG

td ZEdE .
Proponent: 1§ L Davies & ? A Symonds Date submitted to JOIDES Office:
Bureau of Minerzl Resources
G P O Box 378 - 242 -
CANBERRA & C T 2601

AUust=glda
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*+2QDP SITE PROPOSAL SUMMARY FORM***

2 proposed Sites wS< 1, 2 & 3, WESTERN SOLOMON General Objective:
L (Figs. 62-04) Deformation history of oceanic
D R — , lithosphere caught between oprcse!
5 et , convergent margins

General Area: Solo:non Sea Basin

e POsition: (1)1 270%32" $, 149 °s5'E o.

o: Bl Alternate Site: (2) 7528. 5's, 149°54.5'E
(3) 7°17'S, 146 149535‘E

i} Thematic Panél interest: LITHP, TECP, (SOE
Regional Panel interests WP-RP

ap e ll’ﬁvh

et Soecxfxc Objectives:

Determine timing and magn:.tude of fault movements by correlation of
sedimentary cover on separate fault blocks (in conjunction with site WSS4)

Regional Data:
Seismic profiles: Natsushima Line 29 (Fig. 63) .
Other data: BMR and Natsushima lines in vicinity

Site Survey Data - Conducted by: To be done

‘fz% Date:

Main results:

Operational Considerations
2 Water Depth: (m) 4650-5100 Sed. Thickness: (m) 270-325 Total penetration: (m)325 max.

y HPC _Yes Double HPC Rotary Drill g Single Bit Reentry

" Nature of sediments/rock anticipated: _ pelagic.muds

1 Weather conditions/window:  pecember-January very calm

| Territorial jurisdiction: Pasua New Guinea

q0ther: : | .

PR AR
. bl .
E‘ Soecial requirements (Staffing, instrumentation, etc.)

Proponentt Reish i W Crook Date submitted to JOIDES Office:
- 245 -




*«+20ODP SITE PROPOSAL SUMMARY FORM™* **

" sposed Site: ‘WSS4, WESTERN SOLOMON SEA General Objective:
(Figs. 62-64) Deformation history of oceanic
v lithosphere caught between opposed

convergent margins

General Area: Sglomon Sea Basin . .
Position: .7°09's, 149°53'E } Thematic Panél interest:LITHP, TECP
Alternate Site: : Regional Panel interests wp-RP

i

Specific Objectives:

. Measure the physical properties and behaviour of lithosphere as it
responds to contemporary subductiom.

. Determine age of Solomon Sea Basin crust.

Determine timing and magnitude of fault movements, in conjunction

with sites WSS1-3.

Background Informations
Regional Data:
Seismic profiles: Natsushima Line 29 (Fig. 63)

Other data: BMR and Natsushima lines ia vicinity

( - site Survey Data - Conducted by: To be done
© Dates ‘ :
-Main results:

Operational Considerations

Water Depth: (m) 5700 Sed. Thickness: (m) 200 Total penetration: (m) 400
HPC vYes ' DoubleHPC ___  Rotary Drill Yes =~ Single Bit Yes ~ Reentry
Nature of sediments/rock anticipated: Pelagic muds over basalt basemént; drill

' o ) ca.200m into basement
W eather conditions/ window: December-January very calm.
Tearrizorial jurisdiction: Papua Yew Guinea

e
.e

1]

i

n

secizl recuirements (Staffing, instrumentation, ec.;

zuges and ctners ralevant tactenephavsical |

n

g

isTometer, straia

Sl
ar
ac

Proponent: xz2:izn & W Crook Date submitted to JOIDES Office:
- 246 -
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General Area: fasrern Coral Sea

Position: 2%17138"s, 159°35'00"E " T.o: = Thematic Panél interest: SOEP, TECP

Alternate Sitezon line BC, Fig. 68 - Regional Panel interest: WP-RP

- - lP_.":; <

*2++QDP SITE PROPOSAL SUMMARY FORM®*** -
) . =

Proposed Site: 2IR1, RENNELL ISLAND RIDGE General Objective: '
o (Figs. 68-71) ' Post-subduction history of an -~
extinct oceanic island arc. i

Specific Objectives:

. DPost-subduction subsidence and thermal history.

. Age and nature of post-subduction sediments

. -Age and nature of syn-subductionm, fore-arc materials
. Datiang of regional tectonic events

Nature of sediments/rock anticipated: Pelagics over ?shelf carbonates over
volcaniclastic basement

‘Weather conditions/window: Summer cyclones
Territorial jurisdiction: Solomon Islands
Othern:

” frs
Background Information: &
Regional Data: . » -
Seismic profiles: Line A-4A;- ALA]." Daniel et al., (1978) (Figs. 68,69,71) T
ther data: See Fig. 68 -

__Site Survey Data - Conducted by:  To be done %

Date: : -3

~  Main results:
Operational Considerations _ 5
Water Depth: (m) 1425 Sed. Thickness: (m) 300 Total penetration: (m) 400

HPC Yes Double HPC Rotary Drill Yes  Single Bit _Yes  Reentry 2.z

Soecial requirements (Staffing, instrumentation, etc.)

|

o

Froponents Xeith A W Crook Date submitted to SOIDES Oifice:

- 249 -
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+++QDP SITE PROPOSAL SUMMARY FORM***

ekl ,
! “sroposed Sité: RIR2, RENNELL 3ASIN General Objective:
- (Fig. 68-71) Post-subduction history of an
i ~ ) | extinect oceanic island arc.
e General Area: E. Coral Sea - _ )
:..-r;_-_g"position: .12°31'45"s, 159 14'07"E . "~ | Thematic Panél interest:SOHP, TEC?
HEZd alternate Site: On lines BCDE,.Fig. 68 < | Regional Panel interest: WP-RP

Specific Objectives:
Post-subduction subsidence and thermal history.

Age and nature of post-subduction sediments.
Age and nature of syn-subduction trench and incoming plate sediments.

Dating cessation of subduction.
Dating of regional tectonic events.

4 Background Informations

Regional Data: .
Seismic profiles: Line A-A, Daniel et al. (1978) (Figs. 68, 69, 71)

Other data: See Fig. 68
:;1 _ Site Survey Data - Conducted by: To be done
=S Date: : )

- Main results:

3 Operational Considerations

Water Depth: (m) 3650 Sed. Thickness: {m) 1500+ Total penetration: (m)>1500
(to basement)

An HPC Yes . Double HPC _ ? Rotary Drill _Yes Single Bit ' Reentry Probably

Nature of sediments/rock anticipated: Pelagics over ?distal volcaniclastics over
. ) ocean floor basalt basement.
Weather concitions/window: Summer cyclones.

el Tarritapial lirle Al mtiane -
=71 Territorial jurisdiction: Solomon Islands

g Proponent:  Gaizi i W Crook Date submitted to JOIDES Office:
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Sedimentary units 1-3 on line Al-Al1' (Fig. 68) showing
sites RIRl & 2 (after Daniel et al., 1978)




»++QDP SITE PROPOSAL SUMMARY FORM®***

g T
AT N
~ oroposed Site: NBT1, WESTERN NEW BRITAIN General Objective:
TRENCH (Figs. 82, 83) Establish facies models for non-£fan
) turbidites.
General Area: Western Solomor- Sea _
TIpesition:  6°39's, 149°16'E - Thematic Panel interests SOHP, TEC?
ilAlternate Sites Regional Panel interestz WR-R?

2tlspecific Objectives:

tstzblish vertical facies succession through a non-fan turbidite sequence.
Exacine diagenetic changes with depth in volecanic lithic detritus.
Decermine age range of sequence (probably Quatermary).

HAaackeground Informations

Regional Data: .
Seismic profiles: Natsushima Line 32 (migrated multichannel) (Figs. 83, 84)

ther data: Adjacent BMR 6-channel line, presently unprocessed.

Site Survey Data - Conducted by: To be done. SeaMARC-II swath mapping and
Date: deep-tow high resolution seismic surveys desirable. ’

Mazin results:

_Operational Considerations

Water Depth: (m) 6400 Sed. Thickness: (m) 1000 Total penetration: (m) 1000

FLIHPC Yes " Double HPC Rotary Drill Yes Single Bit Reentry ? drill
% o refusal. to basement

Nature of sediments/rock anticipated: Lithic conglomerate, sandstone and mudstomne.

~§'Jeather conditions/window: Very calm December-January

Terrizerial jurisdiction: Papua New Guinea

i recuirements (Staffing, instrumentation, etc.)

>

Xeizh A W Crook Date submitted to JOIDES Office:
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+++QDP SITE PROPOSAL SUMMARY FORM®***

) r~roposed Site: NBTZ2-3, WESTERN NEW BRITAIN General Objective:

CE (Figs. 82,84, . . -
TRENCE (Figs. 82,84; 63, p.104) Establish facies models for non-fan

} turbidites. -

General r\rez.. Westarn Solgmon Sea ) )

Position: 2 7°0' "s 149 16.3'E ) Thematic Panél interest: SOHP, TEC?
) Alterpate Sxte-g 6°53.5's, 149 %41. 3'E Regional Panel interest: WP-RP

&8 "'0”':,-49 40.6'Z: 5 6°595,149° 62.4'E

g

Speciﬁc'Obuectxves:

. Establish non-fan turbidite facies characteristics in relation to depositional/
) erosional morphology in diverse parts of the area.

. Establish cross-current and down-current variability of morphologically
related facies..

)
Background Information:
R-gmna.l Data:

Seismic profiles: \atsush:.ma Lines L29,30 (single channel) and Line 32
(zulcichennel) (Figs. 82, 84, 63)

<her daza: Line 34 (Ficr 82) i BMR 6-channel Line, presently unprocessed.

)

(' Site Survey Data - Conducted by: To be done.- SeaMARC-II swath mapping and deep-
~- Date: tow high resolution seismic surveys desirable.
. Main results:

) ———

Operational Considerations :
2: 6400 5: 6637 . ‘
Water Dept... (m) 3: 6375 Sed. Thickness: (m) >500 Total penetration: (m) 100

4: 6583 -
. HPC Yes ° Double HPC Rotary Drill _ No Single Bit Reentry s
) to Terwusal » o
Nature of sediments/rock anticipated: Lithic sands (?gravels) and muds
= oo d
‘Weather conditions/window: verw calm, December-January g-&
“Territorizl ‘uriscdiction: Papua New Guinea oy
. =Y
) Neanee :.".
winen
Speciz! recirements (S:affing, instrumentation, etc.)
r \d =
' Proponenz Xa2itkz 4 W Crook Date submitted to JOIDES Oflice:
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%4 Specific Objectives:

dissected it?

. terrigenous sediments?

j +++0DP SITE PROPOSAL SUMMARY FORM***

E.: Proposed Site: TS14, TS13, TS1C WESTERN MARGIN General Objective:

D TGy Tasuaxw sza (Figs. 87, 8¢) Subsidence and sedimentation history
:;;44&&%3 of a failed-rifc

f

§ General Area: =~ Tasman Se2 ) . .

P T'TEY] position:  38°39' S, 148 %47 E Thematic Panél interest: SOHP, T=C? -
ii""“‘d"“:“' Alternate Site: 38 .,3 S, 1L9 °0s5'E Regional Panel interest: 10-RP, SO~RP,W2-RP
A 38%48's, 149°22'E

When and at what rate does subsidence occuz?
How was this east-west rift affected by the north-south spreading which

What is the sedimentology and diagenetic history of proximal ('eanyon £ill')
turbidites consisting of aragonitic and calcitic debris interbedded with

2#3 Background Information:

Regional Datas
Seismic profiles:

Other data:

Site Survey Data - Conducted by:
Date:
Main results:

SHELL N434 (multichannel seismic line - see Fig. 8§)

BMR multichannel seismic lines shown on Fig. 87

Nature of sediments/rock anticipated:

 Territorial jurisdiction: Australia

Otnher:

Operational Considerations .
F A: 2550 . : : 0.6 sec(Tw
Water Depth: (m) B: 3075  Sed. Thickness: (m) =3000 Total penetration: (m)g g
3 C: 3075 '
HPC _xo | Double HPC _xo Rotary Drill _yeg  Single Bit __%o Reentry Yes

Marl and calcarenite overlying carbonaceous

o . mudstone, volcaniclastic sandstone.
223 Weather conditions/window: Anvtime.

Soecial reguirements (Staifing, instrumentation, etc.)

J 3 Xe2ene % G E 2ackhzm
Ocezn Sciencsz Institute
Unive'si:y o S«
Sx““ N R

.

Date submitted to JOIDES Office:
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»**QDP SITE PROPOSAL SUMMARY FORM**>

> - .‘.'& . - 3
. Proposed Site: GBR=4, 13, GBR2 General Objective:
——m 'CENTRAL GREAT BARRIER REEZF SLOPE Response of marine sedimentation =
. '....-gj (Figs. 90, 92, 93) fluctuations in sea level. -History

' Western Coral Sea of ocean circulation.

- pmgGeneral Afez 603925, 146°16.5'E .
ek position: 5. 14938.2's, 146°18.5'E
Jalternate Site: GBRI1B

17933.8's, 146%43,2'F

Thematic Panél interests sQEP
Regional Panel interests yp-RP

Address general objectives by examining the nature of tropical
pecific Objectives: carbonate/epiclastic dominated passive margin..

Site GBR1A (GBR1B)
. Nature of fore-reef talus associated with submerged shelf edge barrier reef.

. XNature of any low sea level deposits interfingering with reef rocks.

. Nature of reef sediments

Site GBR2 )

. Nature and basinward extent of carbonate sequences

. .Nature -and depositional environment of prograding sequences-low sea level shelf
edce delra?

Background Information:  BMR (1970) 6-fold sparker; Gulf (1973) 24-fold Aquapulse;
Regional Data:s Shell (1974) 24-fold airgun; BMR (1982) 12-fold high resolution

" = Seismic profiles: sparker.
PR S A Ronsiderable amount of gravity and magnetic data seaward of reef;
Other data: aeromagnetics throughout reef. Boomer profiles and vibroseising

throughout central GBR .
Site Survey Data - Conducted by: Sites located using BMR high resolution sparker data
Date: GBRLA - line &41/63 - 41.248.237; GBR1B =~ line 41/22 - 41.206.0606
\Main results: GBR2 - line 41/63 - 41.248.2330; -
Subzerged shelf edge reef facies; seaward carbonate sequence which is laterally
continuous with reef; underlain by complex sigmoid-oblique and sigmoid progradational

tacies.
mOperational Considerations
GBRIA - 99 (103) ’

Water Depth: (m)GBR2 =315  Sed. Thickness: (m) > 3000 Total penetration: (m)1: 300-600

: ‘ 2: 600-800
Yes - Double HPC __ . Rotary Drill Single Bit Reentry
v Su -
Nature of sediments/rock anticipated:Upper - thin outer shelf carbonates; 200-200m reefl

§ ToEEd Tock; Lower - interbedded shelf carbonates and siliciclastic sediments.
f-i—-—’i-” Yeather conditions/window: Possible cyclones in January-February; heaviest swell
- ; ‘ June to August. Generally fair weather.
2~ ———wm Territorial jurisdiction: Australia

A AT e N
s Jdiner:
e s

ARRPLE

S taml e oy th ¢33 1 - 1

| _3gecial requirements (Sta‘iing, instrumentation, etc.)

t -y '
S

sy =Y
FoTTeed
e
: ™

_ ' mPTropcnent: P n g i ; ; :
SEmTy g i— SYT"O'.:_.d\s”u P J Davies Date submitted to JOIDES Office:
} oo Sureau of Minerzl Rescurces - 259 -
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»++0DP SITE PROPOSAL SUMMARY FORM***

Sice: G3R3, &4, 5, CENTRAL GREAT General Objective:
BARRIZR REET SLOPE 1 . Response of zarine sedizentation
(Figs. 90, 94, 95) to fluctuations in sea level.
. o ' 120 ' History of ocean' circulation.
3: 17730.9 5,146051.2 E

'Propcsed

" General Area , | .4° te 1 . .
T boesition: f: i;ogg'i,;’ﬁgogg g,E' Thematic Panel interests SQOE? =
-imﬁmtemate Site:”’ e >0 Regional Panel interest: WP-R®

! Address general objectives by examining slope facies adjacent

pecific Objectives: to tropical carbonate/epiclastic depositional system.
Site GBR3: :
Nature and depositional environment of prograding sequence and underlying

erosional reamnant.

Site GBR4:
Nature and depositional environment of lower slope facies.

affected by sea level changes?

How are they

Site GBRS:

. Nature and depositional environment of upver submarine fan svstem. Levee
bank deposits or intercanyon high? .

ackground Information: BMR (1970) 6-fold sparker; Gulf (1973) 24-fold Aquapulse;

Regional Dataz Shell (1974) 24-fold airgun; BMR (1982) 12-fold high resolution

Seismic profiles: sparker; (GSI (1979) 24-fold airgun in Queensland Trough - Confid.)

. Considerable amount of gravity and magnetic data off shelf; aero-
QOther data: magnetics over shelf. Boomer profiles and vibroseising throughout

. shelf area of central GBR.
Site Survey Data - Conducted by: gires located using BMR high resolution sparker data.
Date: GBR3 - line 41/22-41.206.0435; GBR4 - line 41/22-41.206.0412;

Main results: G3R4 - line 41/21-41.206.0136.
Upper slope ?low sea level progradational facies; lower slope-distal part of .

prograding facies, submarine fan depositiom - levee bank deposits, channel fill,

pwona—y cer-Twy-fely o na-S Y-
wOperational Considerations

3: 430 o '
Water Depth: (m)s: 863 Sed. Thickness: (m) 2000-3000  Total penetration: (m)7gg'3°°
. a sites

. : 5: 600
AHPC _vac : Double HPC Rotary Drill Yes Single Bit __ves Reentry

-to reiusal ..
Nature of sediments/rock anticipated: GBR3 - thin carbonates, epiclastics

vz (fluvio-deltaic); GBR4 - submarine fan and debris flow deposits; GBRS =- upper
Sl Weatner conditions/window: fan, channel fill and levee deposits.

Generally fair; possible cyclones January-February; heaviest swell June .to
~Territorial jurisdiction: August
Australia

Qther:

afiing, instrumentation, e:c.)

z Date submitted 1o JOIDES Oflice:

3yrzzu of Minerzl escurces 260
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? A Syvmonds & P J Davies
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*»++ODP SITE PROPOSAL SUMMARY FORM=*** _ e
.~ Proposed Site: AAD1-3 AUSTRALIAN-ANTARCTIC General Objectivez . B
DISCORDANCE,ZONE B Basalt magnetisation and chemistry in
(Fig.-52) region of anomalous lithosphere L
it
General Area. Southeast Indian Ridge _ .. .
Positions 49°02' S, 124°00" E Thematic Panél interest: LITHP .
Alternate Site: 50 9257 S, 135, °05'E (Zone A) Regional Panel interest:  10-RP, SO-RP %
. 49°55's, 115°22'E (Zone ©)
Specific Obie;tives:

Basalt magnetisation and chemistry related to magnetic anomaly amplitude

Background Informations
Regional Datas ’
Seismic profiless LDGO Vema 3301 and 3302 (dredge sites 3, 7, 10 of
Anderson et al., 1980, JGR 85, p.3887) g’

Other data:

: C Site Survey Data - Conducted by:
Date:
Main resuits:

Operational Considerations

. , : . .several

Water Depth: (m) 2180 Sed. Thickness: (m) 100 Total penetration: (mMhyndred

HPC ' Double HPC Rotary Drill Yes Singie Bit Reentry probably
— -_— - — TEUWlrea

Nature of sediments/rock anticipated: Thin surface sediment over oceanic layer
2A sequence
Weather conditions/window: Extremely rough/Austral summer (December-January)

1.

R R R R R R

Territorial jurisdiction:

Qther:

Special requirements (Staffing, instrumentation, etc.)

Proponent: J J Veevers and J C Bramson Date submitted to JOIDES Office:
- 265 -~



»++QDP SITE PROPOSAL SUMMARY FORM®***

d Proposed Site: AAD4, DIAMANTINA ZONE,

AUSTRALIAN-ANTARCTIC DEPRESSION
(Figs. 52, 53)

General Area: Great Australian Bight _
Positions 130 45'E, 35755'S
Alternate Sites

Thematic Panel interests LITHP, SOHP, TECP
Regional Panel interest: I0-RP, SO-RP

General Objective:
Age, magnetlsat:.on and chemistry of

region of anomalous lithosphere of
Australian-Antarctic Depression

-

:®

HES

in this presumably Latme Cretaceous ocean)

oceanic crust
Processes of ocean margin volcanism

Determine age of oldest oceanic crust (nothing older than 50Ma found by DSDP

Basalt magnetisation and chemistry of oldest very slowly spreading edge of

Paleoceanographic record of proto-Southern Ocean

dackground Informations
Regional Datas

Seismic profiles: BMR 16/136 (Fig. 53)

Other data:

Site Survey Data - Conducted by:
Date:
Main results:

Operational Considerations

several

. a site with
Water Depth: (m) 5250 Sed. Thxckness. (m) 100m could Total penetration: (m) bundred m
be found _into layer

HPC . Double HPC _JYes Rotary Drill Yes Single Bit _Reentry Srobably

Nature of sediments/rock anticipated: Thin Cz carbonate and detritus, Late

Cretaceous detritus,over basalt

Territorial jurisdiction: Australia

Qther:

required

E Weather conmnons/wmdow' Heavy swell: Austral summer (December-January)

2

“ Special requirements (Staffing, instrumentation, etc.)

Proponent: J I Veevers and J C Bramson

-~ 266 -

Date submitted to JOIDES Office:



*+*QDP SITE PROPOSAL SUMMARY FORM®***

Proposed Site: AADS & AAD6, CEDUNA PLATEAU General Objective:
Constitution and history of northern
(Figs. 30-32)

part of A-A Depression, by drilling :wo
Australian-Antarctic Depression | sites through pre- and post-breakup

- General Area. Great Agstrallan Bight sequences
., Position:35 °00's, 130 45'E: Site AADS” Thematic Panél interest: LITHP,SOHP, TECP
Alternate Site: 35°15'S, 130°45'E: Site AAD6 Regional Panel interest: QR-RP, SO-RP

i
oy

(These sites are complementarv)

m Specific Obyectwes.

. Palaeo-heatflow of basement and overlying Cretaceous section of principal
depocentre of northern part of A-A Depression

. History of rifted margin adjacent to very slowly spreading MOR

. To avoid penetrating hydrocarbon traps by choice of sites after detailed
site survey (see Cook et al., 1981, 104, p.l1l04)

IE:! T, Stratigraphic record of transition from 'restricted' nascent ocean to 'open'
‘ ocean.

Background Informations
Regional Data: :
Seismic profiless  BMR 16/136 (Figs. 31, 32)

Other data:

F Site Survey Data - Conducted by: Yet to be done
& Date: .
Main results:

Operationa! Considerations

v < ’ . N .
é Water Depth: (m) " 2250 Sed. Thickness: (m) 5000 Total penetration: (m) 1500
. 6- 3000 1800 1800

: o HPC : Double HPC _Yes  Rotary Drill _yes Single Bit _____ Reentry'xas

'] Nature of sed.\ments/rock anticipated: 5+ paralic to deep marine detrital sediment

6 non-marine detrital sediment on Precambnan
.g Weather conditions/window: Heavy swell: Austral summer (December-January)

Territorial jurisdiction: Australia

:.5 Other:

g Special requirements (Staffing, instrumentation, etc.)

. Blgw—out prevention; safe sites to be pinointed from a narrower grid of processed
g seismic lines (see proposal 10A of Cook et al., 1981, p.104)

N

b4

| Proponent: J J Veevers and J C Branson Date submitted to JOIDES Qffice:

,;a - 267 -






B. Other previcusly submitted proposals for the Sogtheastern
Indian Ocean, South Pacific, and Antarctic Margin

HOwWwooIohnundwN
e o o o & o o

—

Adelie Land Margin (AM-1 through AM-3)

Axial Bounty Trough (A-1l, B-1)

Southeast Pacific (SEP-1 through SEP-3)

South Tasman Rise (STR-1 through STR-3)

Otway Basin (OT-1 through 0OT-4)

Indispensable Basin (IB-1, IB-2)

Mborokua Basin (MB-1)

Buka Basin (BB-1 through BB-3)

Shortland Basin (SB-1, SB-2)

Southern New Hebrides Arc (BAT-1 through BAT-5)

Central New Hebrides Arc (IAB-1 through IAB-3,
DEZ-1 through DEZ-6)

Mussau Trench (MuT-1)

Manus Trench (MaT-2A, MaT-2B)

Massau Island Arc (MIA-1)

Manus Forearc (MF-2, MF-1C)

Wilkes Land Margin (WL-1. through WL-3)

- 269 -






0DP SITE PROPOSAL SUMMARY FORM

srcposed site: aM 3 General Objective: Adélie Margin ,
Ages and processes of the early opening

between Austraiia and Antarctica

General Area: Lower Antarctic Continental Rise
Position: 62°45'S and 138° E
Alternate Site: AM 1 bis

Thematic Panel interest:SOHP, TECP
Regional Panel interest:SOP

l
I
l
|
I
I
l
I
l

Specific Objectives:

Determine the nature and age of a subbottom high interpreted as a volcanic and volcano-
clastic ridge related to the early opening between Australia and Antarctica. Determine
the importance of hiatus with the thin overlying hemipelagic sediments.

Background Information:
regional Uata:

Seismic profiles: Line ATC 101, SP 3950
Other data: Eltanin 1ines 50-53

Site Survey Data - Conducted by: Institut Frangais du Pétrole (CEPM)
Date: 1982
Main results:

Operational Considerations:

Water Depth: {(m) 3700 Sed. Thickness: (m) 3500 Total penetration: (m) 500/600
HPC Double HPC Rotary Drill X Single Bit X Reentry

Nature of sediments/rock anticipated: 300 m of distal turbidites (cf DSDP 269)

200 m of volcanoclastic sediments
Weather conditions/window: Potential icebergs - Fair weather Jan. Feb.

Territorial Juridiction: Antarctic treaty jurisdiction

Other:

Soecial reauirements (Staffing,instrumentation,etc.)

Pripcnent: : Date submitted to JOIDES Office:
©. WUINITIIN et a1, iC.7.1385
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0DP SITE PROPOSAL SUMMARY FORM

~
\
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neral Cbjective: Adélie Margin
d processes of the early opening

. e
| Ag
© be n Auys+tralia and Antarctica

z
m W
[{ =]

Gerzral Area:lLower Antarctic Continental Rise i
Position:62°45' S and 138° E . ! Thematic Panel interest:SOHP, TECP
Altzrnate Site: AM 1 ! Regional Panel interest:SOP

|

Soecific Objectives:

Jetermine the nature and age of a subbottom high interpreted as a volcano-clastic
ridge related to the early opening between Australia and Antarctica. Alternate site
of AM 1 in an area of clearly northward dipping reflectors with very thin pelagic
cover.

Background Information:.

regional Uata:
Seismic profiles: Line ATC 101, SP 3675

ther data: Eltanin lines 50-53
Site Survey Data - Conducted by: Institut Frangais du Pétrole (CEPM)

Date: 1982
Main results:

Operational Considerations:

Water Depth: (m) 3800 Sed. Thickness: (m) 4000

KPC Double HPC Rotary Drill X Single Bit X Reentry

Nature of sediments/rock anticipated: 100 m of distal turbidites (cf DSOP 269)

: 300-400 m of volcanoclastic sediments
Weather conditions/window: Potential ifcebergs. Fair weather Jan. Feb.
Territorial juridiction: Antarctic'Treaty Jurisdiction

Qtrer:

Snecial requirements (Staffing,instrumentatior,2:c.;

Total penetration: (m) 500/600

F=-ocnent: Sate submitted to JOIDES Offize:
S, WENNESSTN at al. PRS- 15
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0DP SITE PROPOSAL SUMMARY FORM

General Objective: Adélie Margin .
Sedimentary and tectonic evolution of the
Antarctic margin facing South Australia

Proposed site: AM 2

General Area: Lower Antarctic Continental Rise
Position: 63°20' S and 136°40' E
Alternate Site:

Thematic Panel interest: SOHP, TECP
Regional Panel interest: SOP

I
|
I
I
|
|
I
|
!

Specific Objectives:

Determine the nature and age of the main sedimentary sequences of the Antarctic margin
facing south Australia. Paléoenvironment of the Antarctic Margin building. Determine
the initiation of antarctic glaciation. ..

Background Information:
“Regional Uata: .
Seismic profiles: Line ATC 101, SP 5810

Other data:

Site Survey Data - Conducted by: Institut Frangais du Pétrole (CEPM)
Date: 1982
Main results:

Operational Considerations:

Water Depth: (m) 3980 Sed. Thickness: (m) 2200 Total penetration: (m) 1100

HPC Double HPC Rotary Orill X Single Bit 7 Reentry

Nature of sediments/rock anticipated: 800 m of distal turbidites, 200 m of pelagic cal-
careous oozes and marls, 100 m of volcanoclastic

Weather conditions/window: Potential icebergs - Fair weather Jan. Feb. sediments.
Territorial juridiction: Antarctic Treaty Jurisdiction

Other:

Special requirements (Staf¥i~g,instrumentation,etc.)

Sropcnent: Date submitted to JOIDES Office:
J. WANNZSSON et al. 10.7.1985
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Q0P SITE PROPOSAL SUMMARY FORM

’ropssed site: &M 3 General Objective: Adélie Margin

Sedimenzary and tectonic evolution of
the Antzrctic margin facing Soutn

A

Australia.

Thematic Panel interest: SHOP, TECP
Regional Panel interest: SOP

3eneral Area: Antarctic Continental Shelf
Pesition: 658°30' S and 141°30' E
Alzernate Site:

Specific Objectives:

Catermine nature and age.of the pre-Neogene sequence on the Upper Antarctiq continental
margin. Comparison of facies and paleoenvironment with Tower continental rise sequence
(site AM 2).

Background Information:
regional Lata:
Seismic profiles: Line ATC 105, SP 5010

Other data:

Site Survey Data - Conducted by: Institut Frangais du Pétrole (CEPM)
Date: 1982 '
Main results:

Operational Considerations:

Water Denth: (m) 230 Sed. Thickness: (m) 550 Total penetration: (m) 550
HPC___ Double HPC__. Rotary Drill__ X Single Bit__X .Reentry___
Nature of sediments/rock anticipated: S00 m of clastic subcontinental deposits
Weather conditions/ﬁindow: Many icebergs - Fair weather Jan. Feb.

Territorial juridiction: Antarctic Treaty Jurisdiction

Q<her:

Special requirements (Stzffing,instrumentation,etc.)

Saze suamittad to JOIDES Cffice:
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<+ 10D SITE PROPOSAL SUMMARY FO,zM' s .
(Suhinit 3 gopicy of mature propossls, 3 cones of preliminary propesals)

5

Proposed Site: Al General Objective: To date and estadlish the
Axial Bounty Trough nature cof two widespread horizons inc:aze

preted as Oligocene and Paleocene age. 7o |
date the nearby East-West compressional

General Areas feature
Positiorz 46.22°S, 179.3°E Thernanc Panel interest: Lithosphere Panel
Alternate Sites  (A2) 46.23°S, 174 42°E Regioral Panel interests §, Pacific Panel

Specific Objectives:
(1) Sample horizons interpreted as Oligoce.ne-moce.ne Unconformity and Paleocene to

determine origin, cocmposition and age.

(2) Sample and establish the sedimentary history particularly the finely laminated
Early Oligocene tc Recent seguence cha.racte.rz.stic of altermating glacial-inter
glacial sedimentaticn. .

(3) Date the nearby East-West compressional feature.

(4) Date Volcanogenic deposits for correlation with Bountv Trouwch ziftine s;;ges. ,

Background Informatiorz
Regicnal Data:
Seismic profiles: Tanga:oa BT83£3 - 2100 Dey 276

Other data: Gravity & magnetics from above cruise. See also track charts.

e v

Site Surveéy Data - Conducted by: ' : .
Datex - - _ ,
Main results:

Operational Considerations . .
Water Depth: (m) 3300 Sed. Thickness: (m) 1600m “Total penetration: (m) 1150

HPC Doubje HPC Rotary Drill Single Bit _ Reentry )

Nature of sediments/rbck anticipated: hemipelagic/pelagic carbonates. ‘Scme

: . volecanoclastics.
Weather conditions/window:
Territorial jurisdiction: NZ EEZ .
Other: ' .

Special requirements (Stafiing, instrumentation, etc.)

Proponent: B.W. Davy Date submitted to JOIDES Office
Geophysics Divisien
D.8.1I.R.
N.Z.
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«*s0ODP SITE PROPOSAL SUMMARY FORMe s ¢
(Suhiit & mg»c, of mature proposals, 3 copies of prelirminary proposals)

T Proposed Site:  B1  ° General Objectives To date rotated (late
Cretaceous?) horizen and hence Treuzh
formation. Date and identify widespread

General Area: Bounty Trough horizons.
. Positios 45°28's, 173°51'E Thematic Panel interest: Lithosphere
Alternate Sites (B2) 45°14'S 175°53'E Regioral Panel interest: W. Pacific _

Specific Objectives:

(1) Date the horizon rotated by basement block faulting.

(2) sSample and establish the sedimentary history particularly t’ne nature of the
horizons interpreted as the Oligocene-Miocene Unconfcrmty and Paleocene
horizen.

{(3) Date Volcanogem.c deposits for-correlation with stages of Bcunty Trough
rifting,. .

Bacxgromd Information: .
Rebmna.l Daza: .
Seismic profiless Mobil 72-11 at 1340. (Fred E. Moore)
. (3 fold stack) '
Other data: See track chart,

Site Survey Data - Conducted by:

Datex
Main resuitss o .
/- ‘ ‘ * - e e e
<~ - Operational Considerations . ' . .
- Water Depth: (m) 1500m Sed. Thickness: (m) 1460 Total penetration: {m) 1500
. . _HPC___ DowbleHPC____ RotaryDrill __  SingleBit____ Reentry " ---

Nature of sed‘xments/rOCk anticipated: hemipelagic/pelagic carbonates, scme volcanoc.ast.cs

Weather conditions/window: greywacke/ seh:.st basement

Territorial jurisdictions N2z EEZ

Other: , ' -

Special requirements (Staffing, instrumentation, etc.)

Proponent: B.W. Davy Date submitted to JOIDES Office:
Geophysics Division
D.s.I.R.
N.Z.
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*x*COP SITE
(Su= 1t 6 ccoies of mature u*ooosa‘s,

.-

PROPCSAL SUJﬁﬁﬂ'EOr‘***

3 ccpies of preliminary proposals)
e ———————

roposed Sita:

size 1 L‘Eﬂ-ﬁ

General Oojeﬂ.zve.

continuously core with HPC
200 meters cf section
Generzl 2rea: south-east Pacific
Position: 53°00'S 77°35'W Thematic Panel interest: ocezn secime:
Alternate Site: Regional Panel interest:
- warctic = Pacific

Soecicic Opjectives:

Recover a complete late Neogene section

Backarounc Information (z wvicate

?ecuxLJ.Geocnv51cal tas
Seismic c*of;les' RC17 14
GC 35

Other datas

Site Specific Survey Data:
Seismic profiles:

20 Jan.
25 Feb. 1874
LDGO piston core RC15-83

(see Tig.

status of cata as outiined in the Guidelines):

05002 2)
20302

(see Appendix 1)

1875 (see Tig.

3 e

Coezational Consicderations:
N 4,000m

Water Depth: (m)

we _____

" Sed. Thickness: (m) ~ 600
Double HPC v/  Fotary Drill

~ Single Bit

Reentry .

S———

Nature of sediments/rock anticipated: ynconsolidated , easily cored

Weather corditions/windows:
Territerial jurisdiction:

Other:

Austral summer

International

‘Tot. penetzation: (m) 200+

Special Recuirsments (staffing, inscrumentation, etc.):

Proponent: J. D. Hays FTOR OFTICE USZE: .
Address & phone New Core lab. Date received: /
nurder L.b.6.0. of COlumbia U. Classificaticn mo.:

Palisades, N.Y.1l0964

(914) 359-2800 ext" 403

- 277 -
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#*+CDP SITE PROPCSAL S'J:‘}ﬂ "ON&***

(Sutmit 6 ccoies of maturs proposals, 1 ecoies of preliminary prcg:sals)
. Prcposed Site: site 2 (SE7-2) Gene.al Cojective:

cont;nuous y core w:.‘:"'x E°C
200 meters of section

Ceneral Area: South-east Pacific

Position:  54°20'S 76°50'W Tnematic Panel interest: oOcean sedize
Alternate Site: Regional Panel interest: _
b Ant rct ic-Pacilic

ific Oojectives:

Recover a complete Lzte Neogene sequence to sampie
high southern lat jeude fossil floras and faunas +o place thel
pal ececological and evolutionary development in a global context

Bacraroune Inzormation (& A:cate status of data as octlines in the Guoidelines):
Reg:.onal Geozaysical Data:
Seismic profiles: RC18~02 30 March,19875 08002

(see Fig. 2)
Cther dat2:  1pngo piston core V18468 (see Appendix 1)

Site Specific Survey Data:
Seismic profiles: (see Fig. &) .

Ooerational Cens ideraticons:

Water Depths (m)_J 3800 Sed. Thickness: (m) > 500 Tot. penetration:(m)__20n

#c _/__ Double HC v~ motary Drill Single Bit Reent=y

if time. Deﬂm:.t

Nature of sed...mw'x.s/rcck anticipated: uncensolidated , easily cored
Weather conditions/window: Austal summer

Territorial jurisdictien: International

Other: " ) .

3

Soecizl Recuirements (staffing, insccumentation, etc.):

an enthusiastic and determined chief scientist

roponent: J. D. Hays FOR COFFICE Usz: .
Address & phonie New Core Lab Date received: !
mumber: L.D.G.0. of COlumbia |Classification 2o.:

Palisades, New York 1096u Panel allocation:

c-u?m}w. . 153/
(914) 359-2900 Ex=; 403 - =
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- Water Depth: (m)

r

*x*C0P SITE PROPCSAL SUMRY E:Om**'f ' _
(Su=mis 6 ccoies of mature proposals, 3 ccopies of preliminaly proposals)

- Progoses site! site 3 (STF-2)

General Area: south-east Pacific

General CObjective:
continuously core with 8eC
200 meters of section

Position: 85°50'S 77°15'W Thematic Panel interest: ocean sadizent
Alternate Site: Regional Panel interes<t:
> . ;'Aﬁ?:nn+4L=_—:=-::::

Specific COcjectives:

Recover a complete Late Neogene sequence to sample

high southern jatitude fossil floras and faunas to place their paleo-
ecological and evoluticnary development in a global context

e vl —————————— T

Backoround Informecion (indicate scatus Of Gatz as outlines in the Guidelines):

Regicnal Geopnysical Data

Seismic preofiles: -
S see Fig. 2

Other data:

Site Specific Survey Data:
Seismic profiles: RCl1l2-3

Dec.

sheet 1570

QOther Data:

1.D.G.0. piston core, RC12 232

(see Appendix 1)

1868 (0000 Z hours) .’

(see Fig. $)

Coerational Ccnsiderations:

4286

HPC
if time permits .

Nature of sediments/rock anticipated:
Weather corditions/windows:
Territorial jurisdictien:

Cther:

Sed. Thickness: ()

Double HEC _ Rotary Drill Single Bit

© 400

T ——————

Tot. penetration: (m) 20 0+

Reentzy

[

unconsolidated - easily cored (see

Appendix 1)

Austral summer

International

Special Recuirements (staffing, instrumentation, etc.)

Biostratigraphers should include those familiar with high latitude

siliceous faunas

Propenent: J. D. Hays
Add:gss & phone LDGO of COlumbia U.
number Palisades, N.Y. 10864

(914) 359-2800 Ext: 403

— - 279 -
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*«+ODP SITE PROPOSAL SUMMARY FORMe® <+

~r

Proposed Site: STR = 1 General Objective: - iming of Australizn
- | = Antarciic fragmentztion, anc palec-
environment at high latituce curing :-
period
) General Area: South Tasman Rise
Position: 46° 48' S, 146° 49' E Thematic Panel interesz TECP, SOHP
Alternate Site: - Regional Panel interest: 10, SOP

Specific Obiectives:
R - to determine accuraie timing of the Australian - Antarctic fragmentation;
- to study litho- and biostratigraphy and depositional environment of Paleogene
anc Mesozoic sediments at high latitudes; -
= t0 detarmine age and nature of an important abrasional event which beveiled
continental basement blocks in the region;
- to identify age and nature of regional pre-0ligocene seismic unconformities.

Backsround Information: Geoscientific
Regional Data: -
Seismic proiiles: MCS line S0-36-358, SP 2270 -

results of SCNNZ cruise SO-36, BMR Continer=z} Mzrcin
. Survey

Cther dzza: Results of DSDP Sites 230, 281, 222, 288, 270-274°

Site Survey Daza - Conductad by: SONNE cruise S0-26 conduc=ed by BGR
ate: March - April 1685
Main resulzs:

Operational Considerations

Waser Degth: (m) 1785 Sed. Thickness: (m) 1500 - Total penetration: (m) 153C
HPC x Doubie HPC Rotary Drill Single Bit Reentry X

c 300 m Neogene pelagic sediments, 1200 m Paleog. and
: ? emnl el ‘i e ¥ h ; . ) S
Nature of sediments/rock anticipated: Mesozoic shales, sandst., siltstone, conglomer.-ecuivaients

cf Otway Group, fastern Vjew Faormat'ion and Sherbrook Group of SE-Australia

Weather conditions windows: tv]ocer

! i)
Territorial jurisdiction: Australia
Other:
Soecial reguirements (Staffing, instrumenzation, etc.)

dimentoiogy, Paieontology, Palynology, Organic geochemistry, Igneous ssire
gci .

" Proponent: k. minz, H. Costmann Date submitied to JOIDES Office: 23r- Suiy sl
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e e ' +++ODP SITE PROPOSAL SUMMARY FORM*++

roposed Site: STR - 2 General Objective: 1iming of Australiza
- Antzrctic fragmentation, and palec-
environment at nigh latitude during tnis
period
General Are2: South Tasman Rise
Position: 46° 14' S, 146° 02, 5' E Thematic Panel interesz TECP, SOHP
Alternate Sitezgrp . 7" Regional Panel interess 10P, SOP

Specif{ic Objectivas: -

- to determine accurzte timing of the Australian - Antarctic fragmentation;

= to study lithe- and biostratigraphy and depositional environment of Paleogene
and Mesozoic sediments at nigh latitudes; -

- 10 determine 2ge and nature of an important abrasional event which bevelled
continental basement blocks in the region;

- to identify age and nature of regional pre-0ligocene seismic unconformities.

Background Information: Geoscientific results of SONNE cruise S0-3€, BMR Continentzl Margin
Reg}on@i Dat‘a..: - Survay
Seismic profiles: S0-36-81/SP 2570 and $0-36-50/5P2350 -

Ozher data:  Results of DSDP Sites 280, 281, 282, 258, 270-274°

Site Survey Data - Conductad by: BGR
Date: Maren - April 1985
Main resulzs:

Operational Considerations

Waser Depth: (m) 2440 Sed. Thickness: (m) > 1800 Total penetrzzion: (m) 1800

>

HPC __x_ Double HPC * Reotary Drill . Single Bit Reentry

Nature of sediments/rock anticipated: 400 m Neogene pelagic sedim., 1400 m Paleogene and
Mesozoic snales, sst, silsst., conglom. -equivalents of Otway Group, Eastern View Form. and

Weather conditions/window: Moderate Sherbrook Group of SZ-Aus=raliz
Territorial jurisdiction: Australia
Other:

soecial reguirements (Stafing, instrumentation, etc.)

Staffing: Sedimentology, Paleontology, Pzlynology, Organic geochemistry, Icneous pestre
Logging : ' i

Propenent: ¥, firnz, =. Dostmann Date sudbmitied to JOIDES Office: Z3rs suly 13
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T T e e = Y e ODP SITE PROPOSAL SUMMARY FORMs=*»

Proposed Site: STR - 3 General Objective: Timing of Austrzlizn
- Antarctic 'rracn=n...=.:1on, anc palac-

1
2
ng

environment at high latitude during znis
period
General Are2: South Tasman Rise
_ Pesition: 45° 38.3' S, 146° 27! E Thematic Panel interess TICP, SOHP
Alternate Site: - Regional Panel interest: 10P, S0P

Specific Objectives:

- to determine accurazte timing of the Australian - Antarctic fragmentation;

- t9 stucy litho- and bxostramgraany and depositional environment of Paleogene
and Mesozoic sediments at high latitudes; -

- 10 determine age and nature of an 1mportant abrasional even:t wnich bevelled
continental basemen» blocks in the region;

- to identify 2ge and na..ure of regional pre-0ligocene s=1s-n1c unconformities.

Backeround Information: Geoscientific results of SONNE cruise $0-36, BMR Continenta] Mzrgin
Regional Daza: : Survey
Seismic proilles: S0-36-51/SP 1850

Other dazta: Results of DSDP Sites 280, 281, 282, 258, 270-27¢4°

Site Survey Daza - Conducted by: SONNE cruise $0-36 conducted by BGR
Date: March - April 1985
Main resulis:

Operational Considerations

Water Depth: (m) 1910 Sed. Thickness: (m)- 1300 Total penetrzzion: {(m) 500

H?C X Double HPC ___ Rotary Drill ____ Single 3iz Reentry  x

Na‘ure of s-cznewts/rocx anticipated: 150 m Neogene pelagic, 1130 Paleogene and Mesozoic
sha'les, sandst., siltstone, conglom.

Weather conditions/window: . Moderate

Territerial jurisdiction: Austrzlia

QOther:

Soecial reguirements (StaZfing, instrumentation, etc.)

Stafiing: Secimentology, Panaon.mocy, Palynology, Organic geochemistry, Igneous pe:roicev
Logging N

: n X L' - - J - T
Froponenti K. Hinz, M. Destmann Date submxtzed 1o JOIDES Office: 23rs Sui v
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) S ++20LP SITE PROPOSAL SUMMARY FORM®*#

Pr od Sites OT1 OTWAY BASIN General Objective: Continental marzin
f (Figs. 1, 2, 6, 18) BMR 40-24: | development during two-stage breax:: o=
P : SP520 Australia/Antarctica

NW Tasmania Australia

General Area:  Otway Basin Continental margin . v -
Positions 40°68.5'S, 161°50.2'E Thematic Panel interests  LITHP, S0d?.5222

Altemate Sites Regional Panel interests 10-RP, SO-RP

Specific Objectives:
Test basement age and nature (continental or oceanic) -in a magnetic quiet zome on

outermost high block
. Investigate nature, age and paleowater depths of overlying sediments
. Monitor the biofacies changes in a new ocean in high paleolatitudes
Provide an important local record of presumably worldwide sea-level changes in the

Cretaceous and Tertiary

Bacaground Informaiion:

Regional Data:
Seismic profiless BMR 1982 multichannel radiopositioned; Shell Petrel 1973 & BMR 1983

multichannel satellite positioned.
Other data: pyvr 1970-72 (6-fold) satellite positioned

Site Survey Data - Conducted by: pvr

Date: May 1982 .
Main results:s Thin Cainozoic pelagic cover and Tertiary and Late Cretaceous sequences

over ?Pz basement.

Operati.'o"na.l Considerations
Water Depth: (m) 4130 Sed. Thicknesss (m) 970 Total penetration: (m) 1000

HPC Yes Double HPC _____  Rotary Drill _Yes  Single Bit _Yes =~ Reentry No _

Nat =0of sedim‘ents/rock-antidpatedz .-40 m Neogene ooze; 330m Paleogene shallow marine
sedimencs; . 600 m Cretaceous non-marine and marine clastics; 30 m Pz basement

Weather conditions/window: Exposed westerly

Territorial jurisdictions  Australia, Tasmania Adjacent Area

Other; Drilling time estimated as 11 days

Special requirements (Staifing, instrumentation, etc.) .

Wireline logs

Proponent: J.B. Willcox, J.C. Branson Date submitted to JOIDES Office:
& N.F. Exon
Bureau of Mineral Resources - 6 December 1985

G P O Box 378
CANBERRA A C T 2601
Australia '

N
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e+ +3DP SITE PROPOSAL SUMMARY FORM® ##

. , . General Objective: Continental marzin
Proposed Sites 0T2, OTWAY BASIN developmen’: during two-stage breasus o

(Figs. 1, 3, 6) . >
BMR 40-23 + SP 1080 Australia/Antarctica

General Areaz Otway Basin continental margin .
Position: 40°30.4'S, 142°01.2'E Thematic Panel interests L1THP, S

Altemnate Sites 0T2A Regional Panel interest 10-RP, SO-R?

ou?, TIZIC?

Specific Objectives:

Test nature and age (Cretaceous or basement) of high block away from margin
Investigate nature of sedimentary sequence

Provide data for palaeo-environment models

Study Austral Cretaceous and Palecgene fossil faunas
Provide an important local record of presumably world-wide sea-level changes in the

Cretaceous and Tertiary

Bacaground Informations
Regional Data:
Seismic profiles: BMR 1982 multichannel, radio positioned; Shell Petrel 1973 & BMR 1985
multichannel satellite positioning
QOther datas BMR 1971 (6-fold), satellite positioned

Site Survey Data - Conducted by: BMR

Date: May 1982
Main resuits: Seaward tapered édge of a shallow basin; sequences can be traced into

adjacent areas

Operaticnal Considerations
Water Depth: (m) 3907 Sed. Thickness: (m) 1000 Total penetration: (m) 1000

HPC _ Yes Double HPC Rotary Drill _Yes Single Bit Yes Reentry _ No _

Nat @ of sediments/rock-anticipated: -200 m Neogene ocoze; 360 m Paleogene shallow marine
clastics; 340 m Late Cretaceous Shallow marine clastic sediments; 100 m E. Cretaceous
Weather conditions/windows exposed, westerly weather non-marine clastits.
Territorial jurisdiction: Australia, Tasmania Adjacent Area

Other: Drilling time estimated as 11 days

Special requirements (Staffing, instrumentation, etc.) .

Wireline logs

Proponent: ;. B, Willcox, J.C. Branson Date submitted to JOIDES Office:
& N.F. Exon :
Bureau of Mineral Resources 6 December 1985

G PO Box 378
CANBERRA A C T 2601
Australia ‘
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‘e '00:’ SITE PROPOSAL SUMMARY FORM® ¢

-
g

Proposed Sitezs 0T2A, OTwWAY BASIN (Figs. 1,3,6,18) General Objectives  Continental marzin

BMR 40-24:SP 1080 development during two-stage brea:up ¢
Australia/Anctarctica

al Areas NW Tasmania, Australia
Genes Otway Basin continental margin Thematic P | interests LITHP, SCHP, TIiF

Positions ,0%44. 4 .20 ]
Alternate Sﬁe: S, 162717278 Regional Panel interest: 10-RP, SO-RP

Specific Objectives: .

. Test nature and age (Cretaceous or basement) of high block away from margin

. Investigate nature of sedimentary sequence

. Provide data for paleo-environment models

. Study Austral Crectacecus and Paleogene fossil faunas

Provide an important local record of presumably world-wide sea-level changes in the

Cretaceous and Tertiary.

Bacaground Informations

Regional Datas
Seismic profiless BMR 1982 multichannel, radiopositioned :
Shell 1973 & BMR 1985 multichannel, satellite positioned

Other data: BMR 1971 (6-fold), satellite positioned
Site Survey Data - Conducted by: BMR

Dates May 1982 .
Main results: Seaward tapered edge of a shallow basin; sequences can be traced into

ad jacent areas.

Operati-é.na.l Considerations

Water Depth: (m) 3974 Sed. Thickness: (m) 1100 Total penetration: (m) ;500

HPC __Yes Double HPC Rotary Drill __Yes  Single Bit _yes Reentry _ v -

Nat @ of sediments/rock-anticipateds -—220 m Neogene ooze; 3530 m Paleogene shallow marine
clastics; 290 m Late Cret. shallow marine clastics; 60 m E. Cret non-marine clastics.

Weather conditions/windows Exposed westerly weather.
Australia; Tasmania adjacent area

Territorial jurisdictions

Other: Drilling time estimated as 11 days

Special requirements (Staffing, instrumentation, etc.) .

Wireline logs

Proponent: J.B. Willcox, J.C. Branson & N.F. ExonDate submitted to JOIDES Office:
Bureau of Mineral Resources 6 December 1985
G P O Box. 378
CANBERRA A C T 2601

Australia
]
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e 2 2QDP SITE PROPOSAL SUMMARY FORM® ¢ #

- i~

i Y General Objective: Continental marsin
Proposed Sites OT3, OTWAY BASIN developmen’n e e renin -t

(Figs. 1, 4, 6, 18) BMR 40-24: . :
SP 1700 Australia/Antarctica

General Area: chTasmania, Australia
Position: 40°40.0's, 142°46.0'E

Alternate Sites

Thematic Panel interests soup, TECP
Regional Panel interestt 10-RP, SO-RP

Specific Objectives:

Study changes in sediment type and date unconformities in prograding Late Cretaceocus
and Paleogene sequences. Why so little sinking over such a long period?

Obtain detailed biostratigraphic data for use 'in world-wide correlacion of Cretaceous
and Paleogene sea-level changes and establishment of high-latitude plankton- '

biogeographic record.

Bacaground Informations

Regional Data: ’
Seismic profiless BMR 1982 multichannel , radiopositioned, Shell Petrel 1973 & BMR 1985

multichannel, satellite positioned
Other datas BMR 1971-73 (6-fold) satellite positioned

Site Survey Data - Conducted by: BMR

Date: May 1982
Main resultss Older sequences open to the seafloor which present no hydrocarbon trap ris

OEati.b:nal Considerationis
Water Depth: (m) 3226 Sed. Thickness: (m) 1000 Total penetration: (m) " 1000

‘HPC _Yes  Double HPC Rotary Drill Yes Single Bit _Yes Reentry __ No_

Nat @ of sediments/rock-anticipated: -—10Q m Neogene ocoze; 120 m Eocene shelf clastics;
240 m E. Eocane shelf clastics; 330 m Paleocene shelf clastics; 220 m L. Cret shelf clast:

Weather conditions/window: High swell, open to westerly gales
Territorial jurisdiction: Australia, Tasmania Adjacent Area

Other: Drilling time estimated as 10 days.’

Special requirements (Staffing, instrumentation, etc.)

Wireline leogs

Proponent: J.B. Willcox, J.C. Branson, N.F. Exon Date submitted to JOIDES Office:

Bureau of Mineral Resources
C P O Box 378 6 December 1985
CANBERRA A C T 2601

Australia .
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+ 2 300P SITE PROPOSAL SUMMARY FORM® ¢+

Proposed Site: 0T4, OTWAY BASIN (Figs. 1, 5, 6) General Objectives Dating and nacure of
Eltanin 47 : Day 110, 1533 Australian/Anctarctic two-stage riizing anc

breakup.

General Ar W. Tasmania, Australia
Positions 41°26 g?gssizzgéif;'gff Ocuay Bastn Thematic Panel interests LITHP, SO#?, T2C7
Alternate Sites Regional Panel interests 1ORP, SOR?

Specific Objectives:
1. Nature and age of presumed oldest oceanic crust in the region

2. Environments of deposition of overlying sediments-bathyal or shallow marine?
3. Detailed high-latitude biogeographic record of Cretaceous and Paleogene sequences

Bacaground Informaticn:

Regional Data:
Seismic profiless Eltanin Legs 47 & 55

Other datas

Site Survey Data - Conducted byt Lamont-Doherty Eltanin leg 47.

Date: 1971
Main results: The continental rise ends in a flat, sedimented area of depressed oceanic

basement of possible Early Cretaceous age about 100 km wide on which this site is

located.
Operati&sal Considerations )
Water Depth: (m) 4750 Sed. Thickness: (m) 730 Total penetration: (m) '800

HeC Yes  Double HPC Rotary Drill Yes Single Bit __Yes Reentry _No

Nat t0of sedifnents/rockantidpated: .-180_m Cainozoic coze, 100 m Late Cretaceous marine
- "clastics, 450 m Early Cretaceocus marine or non-marine clastics, 70 m ?oceanic basement

Weather conditions/window:  Exposed westerly weather
Territorial jurisdictions  Australia; Tasmania adjacent area

Other: Drilling time estimated as 11 days

Special requirements (Staffing, instrumentation, etc.)  Wireline logs.

Proponent: J.B. Willcox, J.C. Branson & Date submitted to JOIDES Office:

N.F. Exon
Bureau of Mineral Resources 6 December 1985
G PO Box 378
CANBERRA A C T 2601
Australia ¢
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pr'cnosed Si‘te: Ie-1 General Objsctive: (1) Ontong Java Plateau apzrzacsh -

(Indispensable Basin) and collision history and (;)
subduction-polarity reversai
history.

General Arca: solomon Islands
Position: 160°44.8'E, 9°17.5's Thematic Panel interest: TCHP, SOHP
Altcrnate Sites : Regional Panel intercst:  WPAC

~

Specific Objectives: Cores from sedimentary and basement rocks will give sedimentation history-
during time of plateau collision and arc reversal. Increasing terrigenous
content, provenance and age of sediment, ash chronology, depositional
environment (depth, rate) should show timing of approach and collision of
the Ontong Java Plateau, and effects of the collision process.

3ackground Information:

Regional Data:
Seismic profiles: Crossing multichannel and high resolution seismic lines.

Other data: Bathymetry, 3.5 KHz, gravity, magnetic

Site Survey Data - Conducted by: U.S. Geological Survey

Date: 1982

Main results: Sedimentary sequences suggest a late Miocene and younger history of possible uplift
and subaerial erosion, followed by subsidence and basin filling. Basin h:.st':ory and form are due
to Ontong Java collision, and subsequent, persistent, gentle convergence between the Pacific
plate and the Solomon Islands,

Jperational Considerations

¥ater Depth: (m) 1400 Sed. Thickness: (m) g00~1000 Total penetration: (m) 1200

iPC _____  DoubleHPC ____  RotaryDrill _x  Single Bit X Reenuy

vature of sediments/rock anticipated: Unconsolidated to well-lithified sedimentary rocks,
carbonates, and volcanic rocks from top to bottom of hole.

¥eather conditions/window: Cyclone season is February through May.

rerritorial jurisdiction: Ssolomon Islands.

Jzher:

»pecial requirements (Staffing, instrumentation, etc.)

>roponent: Date submitted to JOIDES Office:

John G. Vedder Terry R. Bruns oY regerewca ‘:‘)I/D
U.S8. Geological Survey U.S. Geological Survey

345 Middlefield Road 345 Middlefield Road

Menlo Park, CA 94025 Menlo Park, CA 94025

'15-856~7025 415-856-7106 - 290 -

Rev. 0284
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r 'c,no'sed:Si'te: IB-2 Gencral Objective: (1) Ontong Java Plateau arrp

) (Indispensable Basin) and collision history and (2)
subduction~polarity reversszl
history.

J :neral Area: Solomon Islands

P osition: 160%25.2'g, 8%18.8's Thematic Panel interest: TCHP, SOHP

Alternate Site: Regional Panel interest: wpac -

Specific Objectives: To sample sequences on top of Ramos Ridge to give approach -history of the-

B Ontong Java Plateau toward the Solomons ‘Arc, and to give uplift history of
the ridge. Approach history may be deduced by changes in terrigenous input
into the carbonate rocks. The uplift history should be given by paleobathy-
metry. Because arc reversal history may be preserved in ash layers, tephro-
chronology will be attempted.

Background Information:
Regional Data:
Seismic profies: Crossing rmultichannel and high resolution seismic lines.

Y

J

QOt:her data: Bathymetry, 3.5 KHz, gravity, magnetic

ite Survey Data - Conducted by: U.S. Geological Survey

Date: 1982 :

Main results: Seismic dQata show uplifted, faulted sedimentary strata over the top of a submarine
)ridge (Ramos Ridge). Uplift occurred in late Miocene and later time during the Ontong Java
collision with the northeastern Solomons Arc. : !

- erational Considerations

“ater Depth: (m) 540 Sed. Thickness: (m) 700 _ Total penetration: (m) 1000

i

- *C _____ Double HPC Rotary Dril]

., S

Single Bit _x _Reentry

Nature of sediments/rock anticipated: Hemipelagic terrigenous sequence, pelagic and hemipelagic
o o carbonates, and basalt from top to bottom, respectively.

» ather conditions/window: Cyclone season is February through May.

~rritorial jurisdiction: Solomon Islands.

Jiher:

]
pecial requirements (S:affing, instrumentation, etc.)

roponent: i ice:
’m;;o k- Terry R. Br&ite submitted to JOIDES Office:
S. Geological Survey U.S. Geological Survey e ‘L! ’q‘/D
345 Middlefield Road 345 Middlefield Road ‘
Menlo Park, CA 94025 Menlo Park, CA 94025
) .5=856~7025 415-856-7106

- 291 - Rev. 028%



’ e ety ms history of sou<h-
iter Mp-1 General Objective: Development
Propes'&d S 32551 rokua basin) J western Solomons Arc; arc-

reversal history.

General Area: Solomon gslands
Position: 158°25.7'k, 9°00.4's Thematic Panel interest: TCHP, SOHP
Alternate Site: : Regional Panel interest: WPAC

pecific Objectives: Mhorokua basin, which lies west of Guadalcanal, is a small tilted forearc.
basin on the Pliocene and Quaternary (post-arc reversal) Soloxf\ons Arc.
Sampling of the sediments within the basin will aid in reveal:..ng the .
development history of this new arc, by determining age, subsidence history,
and ash chronology.

Background Information:

Regional Data: -
Seismic profiles: Converging multichannel seismic lines give dip control.

Other data: Bathymetry, gravity, magnetics

Site Survey Data - Conducted by: U.S. Geological Survey and Western Geophysical

Date: 1982 and 1973 respectively.

Main results: As nuch as 1 km of sedimentary strata are present in a small forearc basin,
Mborokua basin. Strata in the basin show increasing amounts of northward tilting with depth.

Operational Considerations

Water Depth: (m) 1310 Sed. Thickness: (m) 1000 Total penetration: (m) 1200

HPC Double HPC Rotary Drill _x - Single Bit _x -  Reentry

Nature of sediments/rock antidpatea: Unconsolidated to lithified hemipelagic sedimentary rocks
and volcanic rocks. '

Weather conditions/window: Cyclone season is February through May.

Territorial jurisdiction: Solomon Islands

Jther:

Special requirements (Staffing, instrumentation, etc.)

- . . .
igﬁ?oaenvtédder Terry R. Bruns Date submitted to JOIDES Office:

j.8. Geological Survey U.S. Geological Survey coP M%MM ,ql/D
345 Middlefield Road 345 Middlefield Road

‘enlo Park, CA 94025 Menlo Park, CA 94025

:15-856-7025 415-856-7106 - 292 -

Rev. 0284
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General Objective: Arc-reversal chronology anc

"opbsed Site: BB-1 (Buka basin)
‘ processes.

N

" eneral Area: West of Bougainville, Papua
Position: Ngw Guinea o

Alternate Site: 153 \50.8'2, 5 19.2'5 Regional Panel interest:

Thematic Panel interest: TCHP, SOHP
WPAC

Specific Objectives: site is selected to sample rocks on top of probable pre-late Miocene arc.

to determine the age of the arc, the timing of volcanic shutdown and the

subsequent subsidence history of the arc. Cored rocks also should give

timing of arc reversal.

N’

Background Information:

Regional Data:
Seismic profiles: Single multichannel crossing line; numerous other single-channel lines in

/ region, but presently not obtained. These may provide necessary crossing line.
Other data: Bathymetry, high-resolution seismic, gravity, magnetic.

Site Survey Data - Conducted by: U.S. Geological Survey
Date: 1984
Main results: Submarine ridge probably is a subsided, pre-late Miocene volcanic arc overlain

by carbonates and Pliocene to Quaternary hemipelagic and pelagic strata.
. !

perational Considerations

Water Depth: (m) 2000 .. —Sed. Thickness: (m) 1000 - Total penetration: (m) 1200

‘PC Double HPC Rotary Drill x  Single Bit X .  Reentry

Nature of sediments/rock anticipated: Hemipelagic and pelagic strata, carbonates, and volcanics _
from top to bottom. )
weather conditions/window: Cyclone season is February through May.

erritorial jurisdiction: Papua New Guinea

Other:

Y
/

Special requirements (Staffing, instrumentation, etc.)

Date submitted to JOIDES Office:

Proponent:

shn G. Vedder Terry R. Bruns

.S. Geological Survey U.S. Geological Survey C'.D?Mi,w»«u_ |Q|/b
345 Middlefield Road 345 Middlefield Road

‘)‘enlo Park, CA 94025 Menlo Park, CA 94025

©15-856-7025 415-856-7106

- 293 -
Rev. 028
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sronosed Siée: BB-2 (Buka basin) : Gencral Obj:ct'ive:. Arc-reversal chronology andé
o ‘ processes. :
seneral Arca: West of Bougainville, Papua :

dosition: New’ Guinea 1 Thematic Panel interest: TCHP, SOHP

\Jternate Site: 153°53.3'E, 5°05.0's | Regional Panel interest: WPAC

;pecific Objectives: site is selected to sample the old arc, proximal forearc.apron and overlying,
’ undeformed strata to give arc shutdown and subsidence history. Ash layers in
upper sediments may also provide data on time of inception of the new arc.

sackground Information:
Regional Data:

Seismic profiles: (Crossing multichannel lines; numerous other single-channel lines'in '
region, but presently not obtained. These may provide necessary Crossing line.
Other data: Bathymetry, high-resolution seismic, gravity, magnetic.

Site Survey Data - Conducted by: U.S. Geological Survey

Date: 1984

Main results: Flank of pre-late Miocene arc is underlain by probable late-Miocene and older
proximal forearc apron, and by probable late Miocene and younger basin-fill strata deposited
over the subsided, old arc.

[

dperational Considerations

¥ater Depth: (m) 3600 Sed. Thickness: (m) 1200 Total penetration: (m) 1400

JPC____ Double HPC ____ Rotary Drill _x Single Bit _x _ Reentry

Jature of sediments/rock anticipated: Unconsolidated to well lithified hemipelagic to clastic rocks
overlying volcanics.

Yeather conditions/window: Cyclone season is February through May.

“erritorial jurisdiction: Papua lew Guinea

Jiher:

special requirements (Staffing, instrumentation, etc.)

Sroponent: ; —
JOh%o oY er Terzy R. BrunDsate submitted to JOIDES Office: .-
J.S. Geological Survey U.S. Geological Survey OBP thtitnes IQ‘/.D
345 Middlefield Road 345 Middlefield Road v
Menlo Park, CA 94025 Menlo Park, CA 94025
415-856~7025 415-856~7106
. - 294 -

Rev. 0284
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t sposed Site: BB-3 (Buka basin)

. neral Arca: West of Bougainville, Papua

Dosition:

Alternate Site: 154°11.0'E, 4°49.8'S

General Objective: arc-reversal chronology anz
processes.

New Guinea Thematic Panel interest: TCHP, SOHP
Regional Panel interest: ‘WPAC .

pecific Objectives: site is designed to sample sedimentary rocks derived from both the old -and

)

new arcs, thus giving the timing of arc development and the duration of
subsidence and uplift.

3ackground Information:

TRegional Data:

Seismic profies:

" Other data:

Single multichannel crossing line; numerous other single-channel lines in

Bathymetry, high-resolution seismic, gravity, magnetic.

ite Survey Data - Conducted by: U.S. Geological Survey

Date: 1984
Main results:

apron rocks derived from pre-late Miocene arc.

strata.

Seaward?dipping strata on flank of ridge are likely uplifted, distal forearc-

region, but presently not obtained. These may provide necessary crossing line.

These rocks are overlain by undeformed younger

erational Considerations

¥ater Depth: {m) 2900 ~ "Sed. Thickness: (m) 1200 Total penetration: (m) 1400

ke Double HPC Rotary Drill x Single Bit _x ‘ Reentry

Nature of sediments/rock anticipated: Pelagic, hemipelagic, and clastic rocks overlying volcanics.

. 2ather conditions/window: Cyclone season is February through May.

Y

" rritorial jurisd

dther:

iction: Papua New Guinea

o . ; ) .
pecial requirements (Staffing, instrumentation, etc.)

Proponents
ah%o G. Vedder
.S. Geologica
345 Middlefiel

Terry o, Date submitted to JOIDES Office:

1 survey U.S. Geological Survey CT¥® 2 \q‘/.b
é Road 345 Middlefield Road

“enlo Park, CA 94025 Menlo Park, CA 94025

115-856-7025

415-856-7106
- 295 - Rev

p284
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pr'endsed Site: sa-1 General Objective: Tectonic effects of spreading-

(Shortland basin) center subduction.

General Arca-'o Solomon 8slands
Position: 156 08.8'E, 7 28.5'S Thematic Pane! interest: TCHP, SOHP
Alternate Site: Regional Panel interest: WPAC

pecific Objectives: To determine the uplift, subsidence, and thermal history of Vella Ridge and
compare with the timing of Woodlark spreading center subduction. Pronounced

Quaternary vertical tectonics are documented for the ridge, and may be related

to spreading center subduction. Drilling data will allow determination of
uplift/subsidence history through sedimentary rock types and history, dia=-

genesis paleobathymetry, and depositional environment. Data should also give
timing and thermal history, thus allowing a comparison of tectonic and thermal

effects with timing of spreading center subduction.

3ackground Information:

Regional Data:
Seismic profiles: Four converging multichannel lines give dip control.

Other data: High-resolution, bathymetric, gravity, magnetic, and refraction data.

Site Survey Data - Conducted by: U.S. Geological Survey
Date: 1982 and 1984

Main results: Northward dipping section exposed at seafloor. Seismic reflection and dredge data

indicate a Quaternary history of uplift from 1600 m to subaerial, followed by subsidence to

700 m. These vertical motions may be related to subduction of the Woodlark spreading center.

dperational Considerations

Yater Depth: (m) 560 Sed. Thickness: (m) 2000+ Total penetration: (m) 1200
iPC ____ Double HPC Rotary Drill x Single Bit x . Reentry

Jature of sediments/rock anticipated: Unconsolidated to consolidated clastic sedimentary rocks;
probably carbonates at or near seafloor.

Yeather conditions/window: Cyclone season is February through May.

“erritorial jurisdiction: Solomon Islands.

diner:

'pecial requirements (Staffing, instrumentation, etc.)

Jroponent: Date submitted to JOIDES Office: b
John G. Vedder Terry R. Bruns diues 19V

. : AAALAN v

J.S. Geological Survey U.S. Geclogical Survey co? v '

345 Middlefield Road 345 Middlefield Road

Menlo Park, CA 94025 Menlo Park, CA 94025

'15=-856-7025 415-856-7106

- 296 - Rev.



n-cposed Site: SB-2 ’ Gencral Objsctive: Development history of an
) (Shortland Basin) ' intra-arc basin; relation

to Ontong Java Plateau
collision and arc reversal.
~y mneral Arca:o Solomon gslands
| .sition: 156 04.1'E, 7 15.4'S Thematic Pane! interest: TCHP, SOHP
Altcrnate Site: Regional Panel interest: WPAC

Specific Objectives: On seismic reflection data, sedimentary sequences show a clear ;elation to

= uplift and subsidence of the north and south basin flanks. ~Drilling here

) will give data on timing of uplift/subsidence events, on sediment source
terrains, and on ash chronology. All of these data sets can in turn be
related to the history of arc development on both the north and south
flanks of the basin.

N
J

-

E_ckground Information:
Regional Data:
Seismic profiles: 1Intersecting multichannel seismic lines.

>Other data: Gravity, magnetic, high-resolution seismic reflection, bathymetry, refraction.

ite Survey Data - Conducted by: U.S. Geological Survey
Date: 1982 and 1984
Main results: Seismic sequences in intra-arc basin are related to development of north and

| south arcs.

C~erational Considerations

water Depth: (m) 1260 Sed. Thickness: (m)2200 Total penetration: (m) 1400

)]

C__ Double HPC Rotary Drill _x Single Bit _X___ Reentry
Nature of sediments/rock anticipated: Unconsolidated to moderately consolidated clastic sequence.
' rather conditions/window: Cyclone season is February through May.

Y . . . . . .
. erritorial jurisdiction: Solomon Islands.

. .nher:

Jecial requirements (Staffing, instrumentation, etc.)

)

J

>roponent: Date submitted to JOIDES Office:
>hn G. Vedder Terry R. Bruns ODP#-%-WW—‘- 191/ >
8. Geological Survey U.S. Geological Survey /

345 Middlefield Road 345 Middlefield Road

';‘enlo Park, CA 94025 Menlo Park, CA 94025
L5-856~7025 415-856~-7106

- 297 - Rev. 0284



' +#+0DP SITE PROPOSAL SUMMARY FORM®**

Fropased Site:  BAT 1 /BAT 2 General Objective: Investigate the evolution
of the back arc troughs and of 2 young
magmatic arc

General Area: Southern New Hebr"ides arc
Positions 168°52' E, 17°57'5 S Thematic Panel interests SOHP TECP

Alternate Site: 168°39,5 ,18°16'S Regional Panel interest: WPAC

Specific Objectivess This site is outside of both the back arc te_nsionaT zone and the
arc-ridge collision zone, thus it will provide a reference on the
development of the southern New Hebrides arc away from back-arc and

arc / ridge collision zone.

Background Information:

Regional Data: PR
Segfsmic profiles; Crossing single channel seismic lines

Other data: Unprocessed 12 channels seismic lines, bathymetric, gravity, seismic

refraction and magnetic data
Site Survey Data - Conducted by: ORSTOM / IFP

Date: 1972-1982 . ces ;
Main resuts: The arc is covered by a tilted stratified sedimentary sequence.

This include an angular unconformity probably out'lingd by an an ero
surface :

sional

QOperational Considerations
Water Depth: (m) 1000 m Sed. Thickness: (m) 1300 m Total penetration: {m) 1500 m
HPC Double HPC Rotary Drill _ X Single Bit _X Reentry

Nature of sediments/rock anticipated: Semi consolidated rocks and volcanicliastic rocks
Weather conditions/window: Cyclone seasonis December trough April

Territorial jurisdiction: VANUATU

ther:

Special requirements (Staffing, instrumentation, etc.)

Proponent: . Date submitted to JOIDES Office:
J. Recy J. Daniel M. Monzier H.G. Greene M.A. Fisher
ORSTOM - 298 - UsGs

BPA S 345 Middlefield. Road

Wmistmeam a Aacr alodmm s o e e Ve Peawls o~ AN
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- #+«ODP SITE PROPOSAL SUMMARY FORM®*+*
)
~roposed Site: BAT 3 General Objective: Investigate the back arc
processes

General Areaz Southern New Hebrides arc
~yPosition: 169°05'5 E, 17°54 S Thematic Panel interest LITHP SOHP TECP

\ternate Sites Regional Panel interest:  WPAC

~pecific Objectives: Drilling this site will help to determine when extension began. This
will be correlated with Arc/ Ridge collision time and magmatic pulses
D of the arc. ’

)

Background Information:
Regional Data: ) : o -
Seismic profiles: Crossing single channel seismic 1ines

Other data: Unprocessed 12 channels seismic lines, bathymetric, gravity and magnetic

) data.
Site Survey Data - Conducted by: ORSTOM / IFP
Date: 1972-1982 o . .
Main results: Seismic profile displays an angular unconformity between old arc slope
sediments down dropped in the trough and more recent sedimentary deposits.

" Sperational Considerations -

Water Depth: (m) 2100 m  *  Sed. Thickness: (m) 1500 m  Total penetration: (m) 1500 M

APC Double HPC Rotary Drill -Single Bit _ X Reentry

X A

N

'Nature of sediments/rock anticipated: Semi consolidated rocks and volcaniclastic rocks\
Weather conditions/window: Cyclone season is December trough April
Territorial jurisdiction: VANUATU.

'Other: -

Special requirements (Staffing, instrumentation, etc.)

Proponent: : Date submitted to JOIDES Office:
) Jd. Recy M. Monzier P. Maillet Jean-Yves Collot M.A. Fisher
ORSTOM USGS
BPA S - 299 -~ 345 Middlefield Road

- ea o\
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arc processes

Fr osed Site: BAT 4 General Objective: Investigation of the back-

General Area: Southern New Hebrides arc

Positions 169° 20, 5 €, 17° 49' 8°S Thematic Panel interests LITHP SOHP TECP
Alternate Site: Regional Panel interest: WPAC
Specific Objectives: Drilling the central part of the seismically active back-arc will
show the chemical composition and age of volcanic rocks that
were injected into the troughs during the initial stage of formation of
new oceanic crust. The age of the sedimentary section associated with
the volcanic rock will help date the onset of back-arc extension.
Background Infocmation:
Regional Datas
Seismic profiles: Crossing single channel seismic lines

Other data: Unprocessed 12 channel seismic line, bathymetric, gravity, magnetic and

seismic refraction data

Site Survey Data - Conducted by: ~ ORSTOM/ITP

Date:

1972 -1982

Main results: Seismic lines show weak, disrupted reflections from rocks within the

trough that contrast with the well layered deposits covering the seafloor
on both sides of the trough. Magnetic anomalies measured over the trouch

-

suggest the presence of igneous IOCks.

Operational Considerations

Water Depth: (m) 2600 m  Sed. Thickness: (m)

HPC

3

Total penetration: (m) 500 - 1500 m

Double HPC Rotary Drill __ X Single Bit __ X Reentry

Nature of sediments/rock anticipated: Volcaniclastics rocks, lava flows and volcanic sills.

Weather conditions/window: Cyclone season is December through April

Territorial jurisdiction: ~ VANUATU

QOther:

Special requirements (Staffing, instrumentation, etc.)

Proponent:

P. Maillet

Date submitted to JOIDES Office:

M. Monzier J. Recy H.G. Greene M.A. Fisher

ORSTOM - 300 - U.S.G.S.
“m R 349 Middlefield Reoacd




. #++0ODP SITE PROPOSAL SUMMARY FORM®*** l '

) -roposed Site: BAT 5 General Objective: Investigation of the
back arc process
seneral Area: Southern New Hebrides arc
. Positions 167S 57' E, 13S 15' S Thematic Panel interesty LITHP SOHP TECP
Alternate Site: Regional Panel interestt  WPAC

Specific Objectives: sy.ic gite is located within a back-arc trough of the Arc/Ridge collision
zone. Drilling at this site will provide information about the stage of

formation of new oceanic crust and about the timing of the back arc extension.

The stage of formation and timing for the troughs porth and south of the ,

collision zone can be compared.

dackground Information:
Regional Data:
Seismic profiles:

Crossing single channel seismic line.

Other data: Unprocessed 12 channel seismic line, bathymetric, and magnetic data.

) Site Survey Data - Conducted by: ORSTOM/IFP
Date: 1972-1982 ’

Main results: Well developed trough contains many weak, incoherent reflectors as
well as a possible lava flow. The trough is flanked by well stratified

sedimentarv secuences layint on the arc slope and on the North Fiji basin crust

Nperational Considerations

#ater Depth: (m) 2550 m  Sed. Thickness: (m) ? Total penetration: (m) 500 t° 500 »

X

Reentry

IPC Double HPC Rotary Drill _ ¥  Single Bit

Nature of sediments/rock anticipated: Volecaniclastic rocks, lava flows and volcanic sills

/eather conditions/window: Cyclone season is December through April
Territorial jurisdiction:  vanuaTu

yther:

special requirements (Staffing, instrumentation, etc.)

rroponent: ' Date submitted to JOIDES Office:
) J. Recy P. Maillet M. Monzier M.A. Fisher H.G. Greene

ORSTOM - 301 -
ams AS U.S.G.S.



proposed Sites IAB-1 General ijective: 1) Investicate the evolution
o of an intra-arc basin, and the maqmatic ars
near the arc-ridqge collision, and 2) the

subduction-polarity reversal.

General Areaz  Central New Hebrides arc ) . .
Position: 167°35.0'E, 14 47.5'S Thematic Panel interest: ocup, SOHP

Alternate Site: 167°43.1'E, 14°44.0'S Regional Panel interest:  WPAC

Specific Objectives: To determine whether the age of a major unconformity within the North Aoka
Basin correlates with the +ime of arc-ridge collision, showing perhaps how collision moéifies
the evolution of an intra-arc basin. The chemistry of volcanic ashes may show how magmatic-arc
processes are modified by collision and help to determine when and whether subduction polarity

flipped.

Background Information:
Regional Data:
Seismic profiles: Crossing multichannel and high-resolution lines.

Other data: Bathymetric, gravity, and magnetic data.

Site Survey Data - Conducted by: U.S. Geological Survey
Date: 1982
Main results: Thick basin. £i1l includes a major unconformity that marks the onset of maior
basin subsidence.

Operational Considerations

Water Depth: (m) 3075 Sed. Thickness: (m) 1000 Total penetration: (m) 1000
HPC____ DowleHPC ___  RotaryDrill_x  SingleBit x . Reemry ___
Nature of sediments/rock anticipated: Semi-consolidated sééiméntary 1;ocks.

Weather conditions/window: Cyclone season is February through Mav.

Territorial jurisdiction: Vanuatu

Other:

Special requirements (Staffing, instrumentation, etc.)

Proponent: Date submi ice.
H. Gary Greene Michael Fisher J.N. Carney s bmntega:g.djopj.ogaegv‘cc A. Macfarlane
USGS - USGS British Geol. Survey BMR ’ British Gecl.S.
Menlo Park,94025 Menlo Park, 94025 London, England Canberra, Australia London, Tnslang
415-856-704° 415-856-7108
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. ite: - isctive: Investigate 1) the evoluticn
Pr,opos‘ed Sites TAS-2 Ge:;r:;ls oi:*’::-axc basin and the magmatic arc
near the arc-ridge collision, 2) the subduc-
tion-polarity reversal.

General Area: Cengral New Hegrides arc ’ )
Position: 167°55.0'E, 14738.35 Thematic Panel interest: TCUP, SOHP
Alternate Site: , Regional Panel interest:  WPAC

Specific Objectives: prilling at this site would sample the deep fill in the Aoba basin to give a
composite stratigraphic section (with data from site IAB-1) that straddles chronologzca;ly the
arc-ridge collision and possible flip in subduction polarity. Basin history ar?d evolution of
the magmatic arc during this time of unsteady geologic environment can be studied.

Background Information:
Regional Data:
Seismic profiles: 2 multichannel and a high-resolution seismic line.

Other data: Bathymetric, gravity and magnetic data.

Site Survey Data - Conducted by: U.S. Geological Survey

Date: 1982 _
Main results: Deep-basin strata rise to shallow depth in the eastern flank of the North Acbe

basin. _

Operational Considerations

Water Depth: (m) 2600 Sed. Thickness: (m) 1000 Total penetration: (m) 1000
HPC __ Double HPC____  RotaryDrill _,  Single Bit , . Reentry
Nature of sediments/}ock anticipated: Semi-consolidated seé'j.mer;tary r;cks

Weather conditions/window: Cyclone season is February through May.

Territorial jurisdiction: Vvanuatu

Other:

Special requirements (Staffing, instrumentation, etc.)

Proponent: Date submitted to JOIDES Office:
Michael Fisher H. Gary Greene David A. Flavey J.N. Carney A. Macfarlane
usGs UsGs BMR British Geol.Surv. British Gecl. Su

Menlo Park,94025 Menlo Park,94025 Canberra, Australia London, England london, Englang
415-856-7108 415-856-7049 - 303 -



General Objective: investigate 1) the evoluticn

_posed Site:  1AB=3
. of an intra-arc pasin and the magnatic arc

2) the subduction-polarity reversal.

Central New Hebrides arc

away from the collision of arc and ridge, and

:neral Area 5 3
sitions . 187 04.7'E, 12751.6'S Thematic Panel interest: TCHP, SOHP .
ternate Sites . Regional Panel interest: WPAC
ecific Objectives: This site is outside of the arc-ridge collision zone, so it will provide 2
ference for holes drilled within the collision zone. Basin development and magmatic arc
;olution within and outside of the collision zone can be corpared.
ackground Inf ocrmation:
Regional Data
Seismic proﬁles: Crossing multichannel and high-resolution seismic lines.
Other data: Bathymetric, gravity, and magnetic data.
Site Survey Data - Conducted by: U-S- Geological Survey
Date:
Main results: Thick basin £ill includes an unconformity that may correlate with the one in the
North Aoba basin.
dperational Considerations —— -
Water Depth: (m) 1900 Sed. Thickness: (m) 1500 Total penetration: (m) 1500
HPC Double HPC - Rotary Drill _x Single Bit _ x 'Reentry
Nature of sediments/rock anticipated: Semi-consolidated sedimentary rocks.
‘Weather conditions/window: cyclone season is February through May.
Territorial jurisdiction: Vanuatu
Other:
Special requirements (staifing, instrumentation, etc.)
Proponent: Date submitted to JOIDES Office:
H. Gary Greene Michael Fisher pavid A. Falvey J.N. Carney . Macfarlane
usGs UsGs BMR British Geol. Surv. British Geol.Sur
Menlo Park,94025 Menlo Park,94025 Canberra, Australia tondon, England London, England
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,r'aposed Site: DEZ-1 General Objective:  Investigate the processes
oo involved in arc-ridge collision.

General Area: Cengral r'iew Hegridi? arc . .
Position: 166°21.7'E, 15719.2'S Thematic Panel interest:  TCHP, SOHP
lternate Site: : Regional Panel interest:  WPAC

)
pecific Objectives: 7o drill through the lowermost accretionary wedge where the north ridae of
_he DEZ is subducting. Drilling data will show the amount of material stripped from the ridge,
+the effect of ridge composition on the type of slope structures formed, and the approximate
ime when arc-ridge ceollision began.

=ackground Information:

y Regional Data:
Seismic profiles: Crossing multichannel and high-resolution seismic lines

Other data: Bathymetric, gravity, and magnetic data

Site Survey Data - Conducted by: U.S. Geological Survey
Date: 1984
Main results: The top of the.north ridge of the DEZ can be traced beneath the lower slope,
showing that this ridge is being subducted.

Uperational Considerations

'Vater Depth: (m) 2130 Sed. Thickness: (m) o5 Total penetration: (m) 1300

HPC Double HPC Rotary Drill o Single Bit _ 4 - Reentry

Nature of sediments/rock anticipated: Unconsolidated to semi-consolidated sedimentary rocks and
\ possibly volcanic rocks at the bottom of the hole.
“Weather conditions/window: Cyclone season is February through May.

[erritorial jurisdiction: Vanuatu

Dther: .

y

Special requirements (Staffing, instrumentation, etc.)

Proponent: ; i ice:
Mignoael Fisher Jean-Yves Collot H. (‘.aryDGarteeeggbmtngg:c?ugglRDeEcsy OfIxcg.N. Carnev
UsGs . ORSTOM UsGs ORSTOM British Geecl. Surs
) Menlo Park,94025 Noumea Menlo Park, 94025 Noumea lorndon, England
415-856-7108 New Caledonia 415-856-7049 New Caledonia
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Pr'aposed Site:  DEZ-2 General Objective: Investigate processes
‘ involved in arc-ridge collision

General Areas Central New Hebrides arc '
Position: 166°40.5'E, 16°01's Thematic Panel interest: TCHP, SOHP
Alternate Site: . Regional Panel interest:  WPAC

Specific Objectives: prill through a shallow, parallel-bedded sequence to determine the time when
possible obduction occurred. Drilling into rocks would show whether rocks in the Bougainville
spur are obducted oceanic crust or deformed ridge rocks. This information will help us
anderstand what type of accretion or deformation accompanies arc-ridge collision.

Background Information:

Regional Data:
Seismic Proiﬂes; Crossing multichannel and high-resclution seismic lines.

4

Other data: Bathymetric, gravity, and magnetic data.

Site Surveiglg?ta - Conducted by: U-S. Geological Survey

Date: A
Main results: The Bougainville spur might be composed of obducting oceanic crust, rocks of the

south ridge of the DEZ, or island arc rocks.

Operational Considerations

Water Depth: (m) 1100 Sed. Thickness: (m) 700 - Total penetration: (m) 399
HPC ___  DoubleHPC ___ Rotary Drill _y  Single Bit __x_ ‘Reentry
Nature of sediments/rock anticipated: semi-consolidated and consolid;ted rock.
Weather conditions/window: Cyclone season is Tebruary through May.

Territorial jurisdiction:  Vanuatu

Qther:

Special requirements (Staf{ing, instrumentation, etc.)

Proponent: Date submitted to JOIDES Office:

Jean-Yves Collot Michael Fisher Jacgues Recy H. Gary Greene J.N. Carney

ORSTOM : UsGs ORSTOM UsSGS pritish Geol. Survey
Noumea Menlo Park,94025 Noumea Menlo Park, 94025 1ondon, England

New Caledonia 415-856-7108 New Caledonia 4.5-856=-7049
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V"°P°5°d Site:  DEZ-3 General Objective: Investigate the processes
' ! involved in arce-ridge collision

o~
7

General Area: Cengral New Hegrides arc \ )
“osition: 166 21.7'E, lg 19.2's Thematic Panel interest:  TCHP

Jternate Site: Regional Panel interest:  WPAC

3

7

pecific Objectives:  To drill through rocks at the base of the slope where the south ridoe of
.he DEZ is subducting. These rocks may be obducting oceanic crust or ridge rocks, or they
may be deformed arc rocks. This information will help show the stvle of deformation or

ccretion that accompanies arc-ridge collision.

jackground Information:

y Regional Data:
Seismic profiles:  Crossing multichannel and high-resolution seismic lines.

Other data: Bathymetric, gravity and magnetic data

Site Survey Data - Conducted by: U.S- Geological Survey

Date: 1982 and 1984 o .
Main results: Oceanic rocks rise from abyssal depth toward the arc, suggesting that these

rocks may be obducting.

)

Operational Considerations

‘Water Depth: (m) 3890 Sed. Thickness: {m) gs0 Total penetration: (m) 1000 m

HPC Double HPC Rotary Drill _ x Single Bit _x - Reentry ____

Nature of sediments/rock anticipated: ‘

" Weather conditions/window: Cvclone season February through May

Territorial jurisdiction: Vanuatu

Other:

Special requirements (Staifing, instrumentation, etc.)
J

Proponent: Date submitted to JOIDES Office:

Michael Fisher Jean-Yves Collot H. Gary Greene Jacques Recy J.N. Carney

UsGs . ORSTCM UsGs ORSTOM British Gecl. Surve
) Menle Park,94025  Noumea Menlo Park,94025  Noumea London,Englané

415-856-7108 New Caledonia 415-856-7049 New Caledonia
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pr'oposed Site: DEZ-4

General Area: Cengral New Helgrides are
Position: 166 35.5'E, 15 42.1'S

Alternate Site:

Thematic Panel interest: TCHP,
Regional Panel interest: WPAC

General Objective: Investigate processes
involved in arc-ridge collision

SOHP

specific Objectives: prill through lower slope
lower slope is blanketed by a trenchward prograding fan.
time when major deformation associated
also support sediment provenance studies by sh

fan will give the
prilling data will

shed from the arc to the Central d'Entreasteaux Basin.

help date the time

of collision.

rocks between the ridges of the DEZ, where the
The age of the oldest rocks in the
with arc-ridge collision began.
owing the type of debris
This provenance data will be used to

Background Informat

jons

Regional Data:
Seismic profies:

Other data:

Crossing multichannel and high-resolution'seismic lines.

Bathymetric, gravity, and magnetic data.

Site Survey Data - Conducted by: U-S. Geological Survey

Date: 1982, 1984

Main results: Lower trench slope is made up of a s

only mildly deformed by thrust faults.

ubmarine fan the progrades trenchward ané is

Operational Cdnsider

ations

Water Depth: (m)

HPC Double HPC

3000 Sed. Thickness: (m) 1400

Rotary Drill

X Single Bit x

Nature of sediments/rock anticipated: Semiconsolidated sedimentary rocks

Weather conditions/window:

Territorial jurisdiction: Vanuatu

Other:

Cyclone season is February through May.

Total penetration: (m)

1500

. Reentry

Special requirements (Staffing, instrumentation, etc.)

Proponent:

H. Gary Greene
UsGs

Menlo Park,94025
415-856-7049

Michael Fisher
UsSGS

Menlo Park,94025
415~856-7108

Date submitted to JOIDES Office:

Jean=-Yves Collot Jacques Recy
ORSTOM ORSTOM

Noumea Noumea

New Caledonia New Caledonia
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General Objective: Investigate processes

DEZ2-5
involved in arc-ridge collision

Pr‘c,posed Site:
Y

General Area: Central Yew Helgrides arc ) .
ssition: 166°30.2'E, 15 52.6'S Thematic Panel interest:  ecup, SOHP

lternate Site: Regional Panel interest:  WPAC

secific Objectives: Drilling here will help determine what effect ridge composition has on the
style of deformation that occurs in collision zones, whether south-ridge rocks have been
obducted onto the arc's slope, and what type of sediment would be derived from the south
idge. Sediment provenance studies may help determine when the arc and ridge came close

>gether.

3
E

Y
7

ackground Information:

) Regional Data:
Seismic profiles: a multichannel and a high-resolution seismic line across the site.

Other data: Bathymetric, gravity, and magnetic data.

Site Survey Data - Conducted by:  U.S. Geological Survey

3 Date: 1984
Main results: The south ridge of the DEZ is covered by 300-400 m of sedimentary rock that

overlie ridge rock that are poorly reflective.

Operational Considerations

)
¥ater Depth: (m) 3600 Sed. Thickness: (m) 400 Total penetration: (m) 600

HPC Double HPC Rotary Drill _x Single Bit_x . Reentry

Nature of sediments/rock anticipated: Semi-consolidated sedimentary rocks and volcanic(?) and
) volcaniclastic rocks.
Weather conditions/window: Cvclone season is February throuah May.

Territorial jurisdiction: Vanuatu

Other:
)

Special requirements (Staffing, instrumentation, etc.)

Proponent: Date submitted to JOIDES Office:
Michael Fisher H. Gary Greene Jean-Yves Collot Jacques Recy J.N. Carnev
. UsGs : USGS ORSTOM ORSTOCM British Geol. Survel
) Menlo Park,94025 Menlo Park, 94025 Noumea Noumea tondon, England
415-856-7108 415-856~-7049 New Caledonia New Caledonia
- 309 -
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General Objective: Investiqéte processes

’ .
proposed Site:  DE2-6
: involved in arc-ridge collision

General Area: Cengral New Helgrides arc
Position: 165°57.5'E, 15 32.1'S Thematic Panel interest:  TCHP, SOHP

Alternate Sites Regional Panel interest:  WPAC

szdfic Objectives: prill through £ill in the Central d'Entrecasteaux Basin to determine when
the basin and the arc first came close together. Other cites will show the tvpes of sediment
derived from the DEZ and arc to allow separation of arc-derived component.

Background Information:

Regional Data:
Seismic profiless A multichannel and a high-resolution seismic line.

Other data: Bathymetric, gravity, and magnetic data.

Site Survey Data - Conducted by:  U.S. Geological Survev

Date: 1984
Main results: The d&'Entrecasteaux Basin is filled with about 1 km of sediment that overlies,

presumed MORB ‘basement.

Operational Considerations

Water Depth: (m) 3400 Sed. Thickness: (m) 930 Total penetration: {m) 1000

HPC ____ Double HPC Rotary Drill __ x Single Bit _x_ . Reentry

Nature of sediments/rock anticipated: Semi-consolidated rocks and probable MORS at bottom.

Weather conditions/window: Cyclone season is February through May.

Territorial jurisdiction: Vanuatu.

Other:

Special requirements (Staffing, instrumentation, etc.)

Proponent: i ice:
Mig}'?ael T?-‘isher Jean-Yves Collot H. GaryDGarteee;lé‘bmlttsgggugglge%Oﬁlcg’.N. Carney
USGs - ORSTOM USGS ORSTOM © © pritish Gecl. Surve
Menlo Park,9402S Noumea Menlo Park, 94025 Noumea London, Enmland
415- 856-7108 New Caledeonia 415~856-7049 New Caledonia
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) ##%0DP SITE PROPOSAL SUMMARY FORM¥#%

MT1 = MJT-| Neecen Ceneral Objective: Origin and age of the acc:
tionary complex along convergence zone betwe:
the Mussau Ridge and Trench.

Proposed Site:

General Area: Mgssau Trencho :
Position: 0°23.3'S 149719.4'E Thematic Pancl interests: LithP, SoHP, TZC7
Alternative Site: Regional Panel interests: WPRP

Specific Objectives: Nature and age of deformed sediment at juncture of Mussau Ridge and
Trench - offscraped East Caroline Basin sediment? Test the hypothesis of Rscent convergence
between the Caroline and Pacific plates during the last one million years. Test a possible
decollement separating upper deformed and offscraped sediment from a lower, undeformed

section that may be totally subducting.

-

Background Information:

Regional Data: ) '
Seismic profiles: USGS Cruise L7845P Line 410 (24-channel and single channel)

Ocher data: USGS bathymetry, gravity, and magnetic data.

Could be conducted by Bureau of Minera! Resources

Site Survey Data - Conducted by:
(Australia) onboard the R/V Rig Seismic

Date:
Main results:

Operational Considerations

Water Depth: (m) 6530 Sed. Thickness: (m)>1000 Total penetration: (m)800?

HPC__ X Double HPC Rotary Drill X Single Bit X Reentry

Nature of sediments/rock anticipated: About 800 m of deformed sedimentary section over a

possible decollement zone (thrust fault?)

Weather conditions/window:
/ Best weather December-January

Territorial jurisdiction: Papua New Guinea

Other:

Special requirements (Staffing, instrumentation, etc)

None

Proponents: Date submitted to JOIDES Office:
: oov Lleves. 1ev [

Michael S Marlow : and ~Neville Exon

Pacific Marine Geology MS5999 Bureau of Mineral Resources

US Geological Survey , GPO Box 378

345 Middlefield Road CANBERRA  ACT 2601

MENLO PARK  CAL 94025 Usa
- 311 -
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“5%00DP SITE PROPOSAL SUMMARY FORM

Proposed Site: MT2A = MaT™ 24 herein General Objective: Origin and age of the
accretionary complex along the eastern

. Manus Trench
General Are%: Manus Tgench
Position: O 54.2'S, 149748.5'E Themat ic [’angl interests:; LithP, soHP, T':'.';?

Alternative Site: yt 2p Regional Panel interests: ypgpp

Specific Objectives: Nature and age of deformed sediment along the inner (landward) wall
of the eastern Manus Trench (East of the Mussau-Manus Trenches juncture). Test the
hypothesis of Recent convergence between the North Bismarck and Pacific plates (and
existence of the Bismarck plate). Test for possible decollement separating upper, deformed
and offscraped sediment .from a lower, undeformed subducting section. '

Background Information:

Regional Data:
Seismic profiles: USGS Cruise L784SP Line 409 (24~channel and single channel).

Austradec Line 317 (l12-channel), CCOP/SOPAC, and BMR lines nearby.
Ocher data: y3gs and BMR bathymetry, gravity and magnetic data.

Site Survey Data - Conducted by: Could be conducted by BMR (Australia) onboard the
Date: _ R/V Rig Seismic.

Main results:

Operational Considerations

.

Water Depth: (m) 6075 Sed. Thickness: (m) >1500 Total penetration: (m)}250

HPC X  Double HPC Rotary Drill X Single Bit X Reentry

Nature of sediments/rock anticipated: About 1250 m of deformed sedimentary section over a
possible decollement zone. ’

Weather iti i :
conditions/window: Best weather December-January.

Territorial jurisdiction: Papua New Guinea

Octher:

Special requirements (Staffing, instrumentation, etc)

None
Proponents: Date submircted to JOIDES Office:
ov?P MP.WV,.;_ 1ay /s
Michael S Marlow and ' Neville Exon
Pacific Marine Geology MS 999 Bureau of Mineral Resources
US Geological Survey - GPO Box 378
345 Middlefield Road CANBERRA  ACT 2601 Australia

MENLO PARK  CAL. 94025 Usa
- 312 -
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- 550DP ST PROPOSAL SUMMARY FORM&SS

[4
Proposed Site: MI2B = MHaT-22 herein Gencral Objective: Origin and age of the
accretionary complex along the easterm
Manus Trench
Ceneral Areua: Manus Trench
Position: 0°52.3's, 149°48.2° Themat ic Panel interests: LithP, 'soHP, TECP
Alternative Site: . , Regional Panel interests: ypgrp

Specitic Objectives: Nature and age of deformed sediment along the inner (landward) wall

of the eastern Manus Trench (East of the Mussau-Manus Trenches juncture). Test the
hypothesis of Recent convergence between the North Bismarck and Pacific plates (and
existence of the Bismarck plate). Test for possible decollement separating upper, deformed

and offscraped sediment from a lower, undeformed subducting section.

Background Information:

Regional Data:
Seismic profiles: USGS Cruise L784SP Line 409 (24-channel and single channel).

Austradec Line 317 (12- hannel), CCOP/SOPAC, and BMR lines nearby.
Other data: ysgs and BMR bathymetry, gravity and magnetic data. _
Site Survey Data - Conducted by: Could be conducted by BMR (Australia) onboard the
Date: R/V Rig Seismic. .

Main resulcs:

Operacional Considerations

Watur Depth: (m) 6337 Sed. Thickness: (m) 1500 Total penetration: (m)1000?

HPC__ X  Double HPC Rotary Drill _X Single Bit X Reentry

Nature of sediments/rock anticipated: _About 1000 m of defnimed sedimentary section over a

possible decollement zone.
Weather conditions/wi :
tions/window:  pogr weather December-January.

Territorial jurisdiction: Papua New Guinea

Other:

Special requirements (Staffing, instrumentation, ctc)

None
Proponents: Dute submitted to JOIDES Office:
ODP luines 184 /1>
Michacl S Marlow and Neville Exon ‘
Pacific Marine Ceology MS 999 Bureau of Mineral Resources
US Geological Survey GPO Box 378
345 Middlefield Road CANBERRA ACT 2601 Australia

MENLO PARK CAaL. 94025 Usa
- 313 -



S ‘ © annQDP STTE PROPOSAL SUMMARY FUKMW#»

y . Origin and age of volcanic
Proposed Site: MIA-| Ceneral Objective: crust beneath island arc

- around Mussau Island. Test for hydrothermal
circulation from suspected magma chamber bez::ith

Mussau Island. .
Thematic Panel interests: LithP, TECP

Regional Panel interests: WPRP

) Mussau Igland arc-!
Cenerfl Area: (nismarck Archipelago)
Position: 017 g's 1499 26.1'E
Alcernative Site:

jpecific Objectives: Nature and age of volcanic basement rocks beneath the island arc around )
fussau Island. Test and sample possible hydrothermal metallic deposits and fluids associated wi:
renting and circulation from suspected magma chamber beneath Mussau Island. History of
orthwestern end of Mussau-Bougainville Island arc near Mussau Island.

ackground Information:
Regional Data: o ‘
Seismic profiles: At intersection of USGS L784SPLine 413 (24-channed) and Austradec
Line 317 (12-channel). CCOP/SOPAC and BMR Lines nearby.
Other data: USGS gravity and magnetic data; BMR gravity, magnetic, bathymetry, and earthquake
data.
Site Survey Data - Conducted by: Could be conducted by BMR onboard the R/V Rig Seismic
Date:
Main results:

yerational Considerations

iter Depth: (m) 1010 Sed. Thickness: (m) 150-200 Total penetration: (m)250-
) 3007

iC Double HPC Rotary Drill X Single Bic X Reentry

ture .of sediments/rock anticipated: 150 to 200 meters of volcaniclastic sediment overlying
) volcanic basement of the arc.

ather conditions/window: Best weather: December - January

rricorial jurisdiction: Papua New Guinea

her:

ecial requirements (Staffing, instrumentation, etc)

own hole logging and water sampling to test for hydrothermal circulation.

oponents: : Date submicced :oéfOIDES Offices /
Michael S. Marlow and Neville Exon | “ee e 7P U 18475
Pacific Marine Geology MS 999 Bureau of Mineral Resources
U.S. Geological Survey GPO Box 378
345 Middlefield Road Canberra ACT 2601
Menlo Park, Calif. 94025 Australia
usa
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IS . , . St the Manua
ite: 2 Ceneral Objective: Origin and age of lanus
Proposed Site: MF forearc-extinct subduction zone and overlyiz; i:vs

. flows possibly related to failed backarc spraziing

Guneral Area: Hupus forearc . .o in a forearc setting.
3 ) Bi ck Archipelago ] . .
’ Position: jo O7.§‘§fm?57° OZ.A'E 8 Thematic Panel incerests: LithP, SOHP, TEC¥

Alcternative Site: Regional Panel incerests: WPRP

Specific Objecrives:

") = Nature and age of extensive lava flows in Manus forearc that may be related to the opening
of Manus Basin i

-~ Nature and age of offscraped sediment pile in extinct Manus forearc convergence zone
(beneath lava flows)
- HRistory of Manus forearc, arc, and Manus Basin

—rt

Background Information: ‘
Regional Data: . :
Seismic profiles: On USGS L784SP Line 422 (24-channel) near BMR Line 05/44; CCOP/SOPAC and
BMR Lines nearby. .
Other data: USGS gravity and magnetic data; BMR magnetic and earthquake data

Site Survey Data - Conducted by: Could be conducted by BMR onboard the R/V Rig Seismic
Date: .
Main results:

i

) A i . ‘ S0 AT

.. Operational Considerations

“ Water Depth: (m) 2160 Sed. Thickness: (m) 300-400 Total penetration: (m; :50°
\ HPC x Double HPC .Rotary Drill X Single Bict _x Reentry
Nature .of sediments/rock anticipated: 300 to 400 meters of pelagic/hemipelagic sediment overlyi

lava flows-may be sediment beneath lava flows (both unknown thicknesses
Weather conditions/window: Best weather: December = January )

, Territorial jurisdiction: Papua New Guinea

dcher:

; Special requirements (Staffing, instrumentation, etc)

None
Proponents: Dato submitted to JO1DES Offtcnx,
Sup. +> op?P %\M 184/>"
Michael S. Marlow and Neville Exon
Pacific Marine Geology MS 999 Bureau of Mineral Resources
U.S. Geological Survey ‘ GPO Box 378
345 Middlefield Road Canberra ACT 2601
Menlo Park, Cal. 94025 Australia

usa 5
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wAR0DP SEUTE PROPOSAL SUMMARY  FORMS&®
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e e
Ceneral Objective: Origin and age of the Haizus’
forearc-extinct subduction zone and overlyinmy law
flows possibly related to failed backarc spreagin;
in a forearc setting.

Proﬁosad Site: MF IC

Manus forearc

General Area: )
Position: o 39(§1§m?zgk Até?}gelago) Thematic Panel incerests: LithP, SOHP, TZI2
Alternative Site: M% 14,18 » Regional Panel interests: WPRP

Spec1f1c Ob jectives
- Nature and age of extensive lava flows in Manus forearc that may be related to the opening

of Manus Basin

- Nature and age of offscraped sediment pile in extinct Manus forearc convergence zone
(beneath lava flows)

-~ History of Manus forearc, arc, and Manus Basin

Background Information:

" Regional Data: .
Seismic profiles: On USGS L784SP Line 424 (24-channel) near BMR Lines 05/40 and 05/41;

CCOP/SOPAC and other BMR Lines nearby.
Other data: USGS gravity and magnetic data; BMR magnetic and earthquake data

Site Survey Data - Conducted by: Could be conducted by BMR onboard the R/V Rig Seismic
Date: .
Main results:

Operational Considerations

Water Depth: (m) 1610 Sed. Thickness: (m) 150-200 Total penetration: (m)20(
HPC Double HPC - Rotary Drill ¢ Single Bit Xx__ Reencry

Nature of sediments/rock anticipated: 150 to 200 meters of pelagic/hemipelagic sediment overl,
lava flows-may be sediment beneath lava flows (both unknown thickness)

Weather conditions/window: Best weather: December - January

Territorial jurisdiction: Papua New Guinea

Other:

Special requirements (Staffing, instrumentation, etc)

None
Proponents: Date submitted to JOIDES Office:
Sup.to ODP Mlumq 184 1>
- Michael S. Marlow v and Neville Exon
Pacific Marine Geology MS 999 Bureau of Mineral Resources
U.S. Geological Survey GPO Box 378
345 Middlefield Road Canberra ACT 260!
Menlo Park, Cal. 94025 v Australia
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PRELIMINARY OCEAN DRILLING PROGRAM PROPOSAL FOR DRILLING
ON THE WILKES LAND MARGIN, ANTARCTICA

INTRODUCTION

On the eastern Wilkes Land margin of Antarctica, near Dumont d’Urville,“a window
through the sea ice occurs each January through March, due to particular weather and oceano-
graphic conditions (Fig. 1). Sometimes referred to as the Adelie Land margin or the Dumont
d'Urville Sea, it is one of the few locales on the East Antarctic margin where cruises can be
planned on the continental shelf and even close to the coast and be reasonably assured of access.
Hence a number of marine geophysical and geological surveys have been carried out in this region
including early ELTANIN work and more recent surveys by the French (IFP), Japanese (INOC),

and the US (USGS) (Wannesson et al, 1985a; Tsumuraya et al, 1985; Eittreim and Cooper, 1984).

On the basis of these surveys and subsequent interpretations of the seismic data, some

important scientific questions, and some differences of interpretation, have arisen. These ques-

tions could be highly illuminated, and differences of interpretation resolved, by deep drilling. The

structure and seismic stratigraphy across the continent-ocean boundary (COB) is well displayed
on this margin, which split apart from Australia in the mid-Cretaceous (96 Ma according to Veev-
ers, in press). A deep muéind basin exists between well-defined oc;anic crust on the north and a
seaward-thinning wedge of continental crust on the south. The nature of the floor of this inarginal
basin is in dispute. Wannesson et al (1985a) place the COB on the south side of this marginal
basin and consider the basin to be floored by oceanic crust. Eittreim and Smith (in press) place
the COB on the north side and consider the basin to be floored by extremely thinned continental
crust on the basis of parallel-bedded, block-faulted strata which are continuous with continental
basement to the south. Two key unconformities occur in the seismic.records which relate the
stratigraphic sequences to times before, during or aft.e'r rifting and the age of these unconformities
is crucial to tectonic interpretations. A third very promineﬁt unconformity, seen in all the seismic
data in this region, occurs at shallower levels, in the postrift section, and its relationship to pos-

trift events such as the growth of the Antarctic ice cap, and or the Tertiary dips in sea level, is

~ 317 -



&

Letters.

Veevers, J. (in press), The conjugate continental margins of Antarctica (Wilkes Land) and Aus-

tralia, in, S. Eittreim, A. Cooper, M. Hampton and F. Davey, eds., Antarctic continen-
tal margin studies: ofishore Wilkes Land and the western Ross Sea: Circum-Pacific

Council for Energy and Mineral Resources Earth Science Series.

Vail, P. R., R. M. Mitchum and S. Thompson, I, 1877, Seismic stratigraphy and global changes
of sea level, part 3: relative changes of sea level from coastal onlap, in Seismic

Stratigraphy—applications to hydrocarbon exploration: AAPG Memoir 26, p. 83-81.

Wannesson, J., M. Pelras, B. Petitperrin, M. Perret, and J. Segoufin, 19832, A geophysical tran-
sect of the Adelie margin, East Antarctica: Marine and Petroleum Geology, v. 2, P.

192-201.

Wannesson, J, M. Pelras, B. Petitperrin, M. Perret, J. Segoufin, 1985b, Proposal for oceanic dril-

ling on the Adelie Land margin (East Antarctica): Ocean Drilling Program Proposal.

Watts, A. B. and J. Thorne, 1984, Tectonics, global changes in sea levél and their relationships to
stratigraphic sequences at the US Atlantic continental margin: Marine and Petroleum

Geology, v. 1, p. 319-339.

-

- 328 -



«/

-’

~—

N








