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Introduction: Priority 1 Drillsites

CGISS Technical Report 98-02
Volumel

PLANNED DRILLSITESFOR

OCEAN DRILLING PROGRAM

PROPOSAL 486, Paleogene Equatorial APC Transect
Priority 1 Drillsites (~1 Leg Option): Descriptions and Site Maps

INTRODUCTION:
The Paleogene Equatorial transect has been designed to be a high resolution paleoceano-

graphic study of the evolution of the equatorial Pacific current and wind system as the earth went
from maximum Cenozoic warmth to initial Antarctic glaciations. Following the suggestions of
SciCOM, we have divided the program into one leg of drilling devoted to a 56 Ma transect with
one drillsite, PAT-8C, from the 40 Matransect (Priority 1 drilling) and aleg devoted to a40 Ma
transect to study the Eocene/Oligocenetransition (Priority 2 and 3 drilling). Wehave also divided
the reports to SSP by a similar means: CGISS Technical Report 98-02 Volume 1 (Site Descrip-
tionsand Maps) and Volume 2 (Seismic Profiles) are devoted to priority 1 drilling, while priority 2
and 3 drillsites are described in Volume 3 (Site Descriptions and Maps) and Volume 4 (Seismic
Profiles). We have kept the priority 2 and 3 drilling sites in this report for future reference and to
provide maximum flexibility to the future co-chief scientistsin caseit isimpossibleto drill one of
the primary drillsites.

All drillsites have been revised from the July 1997 data submission. Therevisions are
because of the data we collected on the site survey cruise EW9709 on the R/V Maurice Ewing
from 12 December 1997 to 17 January 1998. The EW9709 site survey cruise completes the col-
lection of site survey datafor Proposal 486.

Site descriptions of the drillsites are arranged from south to north geographically, rather
than numerically. The order islisted in the table of contents, and in Table 1.

BACKGROUND:

The complex system of equatorial currentsis one of the most persistent and clear
traces of wind-driven circulation in the oceans. The unequal hemispheric thermal gradientsin the
modern oceans have pushed the Inter-tropical Convergence Zone (ITCZ) north of the equator and
given riseto anarrow band of equatorial upwelling. This zone of upwelling and high productivity
resultsin ahigh flux of biogenic debriswithin 1.5°-2° of the geographic equator, with peak values
restricted to an even narrower zone. In the Pacific Ocean the rain of this debris has built, over geo-
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logic time, amound of almost pure calcareous and siliceous sediments stretching along the equa-
torial region and reaching athickness of over 500 m.

The central equatorial Pacific isunique in the world's oceans in that the path of plate
motions carries this linear trace of equatorial upwelling and productivity northward with time
(van Andel, 1974). There are two clear impacts of this northward plate motion: 1) the thickest
part of the equatorial mound of biogenic sediment is displaced several degrees to the north of the
equator and 2) sediments deposited afew tens of millions of years ago have moved completely out
of the region of high sediment flux. This movement into regions of very low sediment accumula-
tion (or even erosion) puts Paleogene equatorial sediments within the reach of the Ocean Drilling
Program's APC/XCB technology. For the most part the sediments have never been subject to
strong burial diagenesis and can be cored easily with little disturbance. Time intervals notorious
for extensive chert formation (e.g. the middle Eocene) are more likely to contain only oozes
because they have never been buried deeply.

Over the last decade APC/XCB technology has been used to recover continuous Neo-
gene sediment sections from the equatorial Pacific and to trace the variationsin equatorial
upwelling and biogenic flux during the transition from a one-pole ice age to atwo-pole ice age.
They have revealed intervals of very high flux rates linked with oceanographic and climatic
change. The completely recovered Neogene sections have also been used to integrate biostratigra-
phy and paleomagnetic stratigraphy and have permitted the establishment of an orbitally tuned
time scale back to 14 Ma. We propose to take this coring technology back to the early Paleogene
section, the time of the "hot house world".

PREVIOUSDRILLING:

Nearly thirty years ago, DSDP rotary drilling and coring of the central Pacific equato-
rial mound of sediments (DSDP Legs 8, 9, and 16) established the general pattern of equatorial
sediment accumulation and plate migration through the Neogene and | ate Paleogene (e.g. van
Andel et al. 1975; Leinen, 1979). However, the rotary coring technology available to these very
early legs could not provide undisturbed sections or complete recovery and was utterly defeated
by middle Eocene chert layers encountered in some of the more deeply buried sections. Thus,
even the broad outlines of equatorial sediment accumulation in the middle Eocene and older sedi-
ments remain poorly defined. The complete recovery of undisturbed and largely unaltered sec-
tionsin atransect of the Pacific Paleogene sediments has yet to be accomplished.

THE SCIENTIFIC PROBLEM:

We know that the climate of the very early Paleogene was markedly different from that
of therest of the Cenozoic. The very warm temperatures (~12°C) estimated for high latitudes and
the relatively stable temperatures of the Eocene tropical regions have led usto confront the single
greatest paradox of paleoclimate studies: if warmer high latitude climates depend on enhanced
wind-driven ocean currents or wind-carried heat and moisture to transport heat to the poles, how
can thistransport have been maintained under the weaker pole-to-equator thermal gradients? Such
ascenario should give rise to weaker winds and diminished wind-driven transport. It is a paradox
that has defeated most mathematical models of global climate. If the dynamics of Eocene climate
can be understood, we will gain a fundamental understanding of the physics of earth’s climate.

New data from the tropical oceans are necessary to define the climatic and oceano-
graphic processes that caused Early Paleogene warmth. Measurement of tropical sea surface tem-
peratures, for example, are an important way to distinguish between greenhouse -induced
warming of the poles and warming by either atmospheric or oceanic heat transport Data on winds
and currents are needed to partition heat transport between atmosphere and oceans. Finaly, the
pattern of tropical wind and ocean circulation is a key element of the global circulation. There are
clear indications that these patterns may have been markedly different in the early Paleogene.
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The ODP Paleogene Equatoria Transect (Proposal 486) has been designed to gain
critical insightsinto the extremely warm climate of the early Paleogene. Specifically, we have pro-
posed to drill atransect of the world's most long-lived wind-driven current system, a system that
contains the confluence of the northern and southern hemispheric winds, and a system whose pat-
tern, strength, and biogenic productivity islinked to global climate patterns. The constructive crit-
icisms and suggestions of the OHP, ESSEP, and SCICOM, as well as the recently completed site-
survey cruise (EW9709), have been critical to the planning of this transect.

Thedrilling of an equatorial transect will provide better and more continuous records
of sea surface and abyssal temperatures with which to assess stability of the water column and the
magnitude of heat transfer out of the tropics. Changes in sea surface temperature and plankton
communities across the transect will also provide important data concerning ocean circulation and
the location and strength of the trade wind beltsand ITCZ. The composition and rates of dust
deposition will be used to locate both the ITCZ and the transition to the westerlies, while mass
accumulation rates of biogenic debriswill be used to assess the position and the strength of
upwelling zones. Stable carbon isotopic datawill be used to assess nutrient flowsin the water col-
umn and will strongly constrain the global carbon cycle.

EW9709 SITE SURVEY (DEC 1997-JAN 1998)

EW9709 (San Diego—Hawaii, December 1997 to January 1998) surveyed 21 possible
drillsites and the transits between them with Hydrosweep swathmap bathymetry, 4-channel seis-
mic reflection profiling, 3.5 kHz subbottom profiling and underway magnetics, al navigated with
GPS. Within defined survey areas we digitally recorded the 3.5 kHz signal for future high resolu-
tion studies of the upper sediment column. We also recovered 14 piston cores and 6 gravity cores
at 18 of the survey sites. The seismic data are archived at Boise State University, while swathmap
bathymetry and basic cruise data are archived at Lamont Doherty Earth Observatory. The piston
cores were transported to the Oregon State University Core Archive, where they will be opened,
described, and scanned in June 1998 before being stored at that facility.

Our survey cruise continuously collected data along two transects of the northern trop-
ical Pacific (Figure Intro-1) in order to best design adrilling transect across the Paleogene equato-
rial regions. Segments of these transects are combined to reconstruct two cross-sections: one of
~40 Ma (late middle Eocene) age and the other at ~56 Ma (late Paleocene). These transects were
planned to follow the 57 Ma (An25r) or 41 Ma (An18r) ridge crest (where carbonate sediments
will be better preserved). They span the time of maximum warmth, and extend through the cool-
down of the "hothouse world", into the time of initial Antarctic glaciation. We chose the crustal
age to be about 1 Myr older than the age of the first sediments of interest to avoid sediments with
the largest hydrothermal component.

We compensated for the northerly drift of the equatorial region by surveying loca-
tions backtracked to equatorial paleolatitudes in a hotspot reference frame. We also investigated
the effect of true polar wander (the shift of the earth’ s rotation pole through time; Besse and Cour-
tillot, 1991, Steinberger and O’ Connell, 1997) upon the estimated positions and found that at 56
Mathere is ~ 0.5° change in estimated pal eolatitude along our transect. The direction of true
polar wander is basically at right angles to the position of our transect and thus has little effect on
paleolatitude in the central Pacific.

From this cruise, and as recommended by SCICOM, we have selected 11 first priority
sites (to be completed in one ODP Leg) that will give usalatitudinal transect of the equator in the
early Eocene and a depth transect at the equator during the mid to late Eocene (Figures Intro-1,
Intro-2, Intro-3; Table 1). Second priority sites expand our understanding of conditionsin the Late
Eocene, and also define sedimentation in the early Neogene equatorial region. The 56 Ma equato-
rial transect spansfrom 12° N paleolatitude to 6° Sand focusesthree, first-priority siteswithin 2°
of the paleoequator itself (Fig. 1, 2). This emphasis reflects our conviction that it is essential to
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accurately define the flux of biogenic debris within the extremely narrow equatorial zone of high
productivity , the signature feature of tropical atmospheric and oceanic circulation through most
of the Cenozoic.

COMPARISONSBETWEEN SEISMIC PROFILESAND DRILLING

The collection of high-resolution seismic reflection data along the two EW9709
transects has given us valuable insights into the character of Paleogene deposition in the equato-
rial region and has led us to speculate that the patterns of sediment accumulation and biogenic
flux were markedly different in the early Paleogene. We have tentatively correlated the seismic
signature of the equatorial Pacific section in data collected during our recently completed cruise
with that developed by Mayer and his co-workers (Mayer et al., 1985, 1986) from seismic, log,
and biostratigraphic datain sites farther to the east. This correlation is based on the seismic char-
acter of the reflections themselves and is checked against the age of sediments recovered in piston
cores during our cruise (Figure Intro-4) and in nearby DSDP drill sites. The seismic stratigraphy
of Mayer et al. (1985, 1986) covers the Pleistocene to the uppermost Oligocene. We have tenta-
tively extended this stratigraphy to the base of the sectionsimaged in our transects.

Our extension of this seismic stratigraphy and the exact ages of the reflecting horizons
we have carried await the verification of the proposed drilling; however, assuming that the strati-
graphic horizons and the ages we have assigned to them are even approximately correct we can
make afew, rather startling, observations:

1) The equatorial mound of the lower Miocene sediments (as defined by Mayer et d.,
1985) can be clearly seen in the seismic data; however, the "upper-middle Eocene’
(M-E1) and "middle-early Eocene" (E1-acoustic basement) sedimentary packages
show avery different pattern:

a) The M-E1 package shows only a hint of thickening in the equatorial region, and
b) the E1- basement package actually appearsto be thicker 5°-10° degrees north and
south of the equator than it does at the equator.

2) Corestaken on cruises to the tropical North Pacific, DSDP Site 40, and our site PAT—
13C, have recovered middle Eocene radiolarian oozes at paleolatitudes of 7°- 8° N.
Throughout the Neogene and into the Quaternary, sections at comparable pal eol ati-
tudes are typically devoid of siliceous microfossils or contain only sparse, highly cor-
roded specimens.

3) Given that our assigned ages are approximately correct, the accumulation rates of sedi-
mentsin the thicker lower Eocene sections of the 56 Ma transect are about the same as
average accumulation rates calculated for Neogene and Quaternary sections.

These observations, if substantiated by the proposed drilling, require a new oceanographic
paradigm for the tropics of the early Paleogene. Our stratigraphic interpretations must be verified
by drilling; however, if they are proven to be approximately correct they will necessitate arevolu-
tion in our thinking about wind-driven circulation and productivity in the tropical oceans during
times of extremely warm climates. The sectionsrecovered in our proposed siteswill help establish
the patterns of biogenic sediment flux, the distribution patterns of planktonic assemblages, the
accumulation patterns, size variation, and sources of wind-blown dust, and the isotopic composi-
tions of benthic and planktonic (deep and shallow-living) organisms. With these data we should
be able to develop a clearer understanding of tropical atmospheric and oceanic circulation during
the extremely warm climate of the early Paleogene.

ANCILLARY BENEFITSOF DRILLING

In addition to the main focus of the proposed ODP L eg discussed above, there will be sev-
eral ancillary benefits derived from the recovered sections:

1) Complete recovery of sections using multiple holes and APC/XCB coring techniques
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should vastly improve Paleogene biostratigraphy and chronostratigraphy. It will form a critical
element in determining Paleogene mass accumulation rates.

2) Thelinking of seismic stratigraphy and the chronostratigraphy provided by the recov-
ered sections will complement and extend the seismic stratigraphy developed by Mayer et al.
(1985, 1986) and Bloomer et al. (1991). Thiswill permit the development of a broad regional
view of equatorial deposition constrained only by the extent and quality of seismic data coverage.

3) We should be able to map through time the latitudinal position of the change over
between dust sourced from the Americas and that sourced from Asia. This, together with the pat-
tern of dust flux rates and grain size variation islikely to be a valuabl e independent check on mod-
els of Paleogene atmospheric circulation.

4) Although we have selected sites to minimize encounters with chert layers, it isunlikely
that we will avoid them altogether. The recovery and logging of sections containing chert and
comparisons to equivalent intervals without chert at other siteswill be an important step toward a
better understanding of the pervasive occurrence of these chertsin the early and middle part of the
Eocene. Coring and logging data, together with material recovered in this drilling transect, will
provide important information on the timing and geochemical nature of these cherts.

5) Because the equatorial Pacific is the major region of carbonate burial in the abyssal
Pacific Ocean, the transect will be important to develop the Paleogene mass balance of carbon-
ates. Important new datawill also be gathered to understand the shallow Eocene CCD, and
whether production or dissolution were most important in shaping the change in the Eocene CCD
with time.
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TABLE 1: PRIORITY 1 DRILLSITES
(1st LEG OF DRILLING)

STE Paleolatitude 56 Ma Paleolatitude 40 Ma
PAT-6D 6.04°S 3.38°S
PAT-17C 4.83°S 1.93°S
PAT-9C 2.82°S 0.22°N
PAT-8C _— 0.03°N
PAT-10B 1.15°S 2.06°N
PAT-18A 0.29°S 2.96°N
PAT-12C 0.53°N 3.81°N
PAT-19A 4.93°N 7.56°N
PAT-13C 7.52°N 10.33°N
PAT-14A 10.29°N 13.32°N
PAT-15C 11.48°N 15.53°N
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Figure Intro-1: Trackline map for the site survey cruise EW9709. The 56 Matransect (all priority
1 drillsites) are marked by open circles. Closed circles are sites chosen to study the Eocene/Oli-
gocene transition. Of these, only PAT-8C isapriority 1 drillsite. PAT-25isapriority 3 late Creta-
ceous equatorial site, which will be used to study the CCD across the K/T boundary.
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Figure Intro-2: Transect from the modern equator along the planned 56 Ma transect. All Priority 1 drillsites are shown
as well as the Priority 2 sites PAT-24 and PAT-4B from the 40 Ma transect. The Miocene stratigraphy is based upon
Mayer et al., 1985, constrained at the sediment surface by EW9709 piston cores. The Eocene seismic stratigraphy is
based upon our best estimates but with no real age control.
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Proposed Dirillsites on
40 Ma paleo-equator
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Figure Intro-3: Seismic sections from the two priority 1 drillsites that form a transect at the
40 Ma equator. PAT-8C, on ~40 Ma crust, was very near the risecrest and at a paleodepth
of about 3000 m. PAT-9C, in contrast, was on crust that had subsided by 40 Ma to about
4100 m. The difference in thickness of the 40-20 Ma section represents a combination of
carbonate dissolution and decrease in productivity going westward. Recovery of these
sediment sections will better define the CCD and also recover high quality Middle Eocene
to Miocene sediments
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Figure Intro-4: Seismic horizons identified in a transect along crust of 56 Ma age from the
Equator to approximately 26° N latitude. Horizons "G" through "O" are identified based on
comparisons with the work of Mayer et al. (1985) in the equatorial Pacific. Horizons"M"
through "E3" identified in this study. Arrows indicate locations and ages of near-surface
sediments recovered at the base of piston cores taken aong the transect and used to check our
correlation with horizonsidentified in Mayer et a. (1985). Dashed vertical linesindicate the
location of major fracture zones.
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SITE PAT-6D (Central Equatorial Pacific, just N of the
Clipperton FZ

6° 18.042" N, 141° 42.201' W

SITE OBJECTIVES

PAT-6D is part of the Phase 1 (56Ma) transect to define early Eocene thermal max-
imum equatorial circulation and study its evolution asthe world cools. It isthe lowest pri-
ority of the primary drillsitesto bedrilled on thefirst leg of Paleogene drilling. Because of
its southern equatorial location at 56 Ma, it will primarily monitor the South Equatorial
Current in the early Eocene. It will aso be used to study equatorial ocean circulation in the
middle and |ate Eocene including deepwater flow and properties, and will, in concert with
other drillsites, help define the CCD during the Eocene/Oligocene transition. This site
will also be very useful for defining the CCD in the early and middle Miocene, since it
went below the CCD around the middle/late Miocene boundary, based on our piston cor-
ing. At 56 Ma, the backtracked location was 6°S, 107° W based upon a hotspot reference
frame (Gripp and Gordon, 1990, for 0-5 Ma Pacific-hot spot rotation pole; Engebretson et
al., 1985, for older poles). At 40 Ma, the site was located at about 3° S, 113° W. PAT-6D
crossed the equator at about 22 Ma.

GENERAL DESCRIPTION

PAT-6D issituated at the northern edge of the modern equatorial region, just north
of the Clipperton Fracture Zone on a section of dightly upraised crust (Figure PAT6-1).
We estimate age of basement to be about 57 Ma based upon dating of basement by previ-
ous drilling and by calculating spreading rates. No reliable magnetic anomaly data are
available between the Clipperton and Clarion Fracture Zones because the crust was
formed near the Eocene magnetic equator (Cande et al., 1989) .

LITHOLOGIC DESCRIPTION
Nearest sediment core; EW9709 11PC 6° 19.800'N 141° 37.06 W 4945 m 1674 cm
sediment recovered

Core 11PC isaradiolarian ooze with a slight amount of carbonate in the lower four sec-
tions of the core (~1109-1674 cm). The oldest sediments recovered are from the upper
part of theD. pettersoni zone (8.4-8.91 Ma). Thetop of section Il (1373 cm) iswithin the
D. antepenultimus zone (8.66-8.76 Ma). Sediments from the top of section 1V through
section VI (1109-808 cm) are within the S. peregrina zone (6.62-5.54 Ma). The sedi-
ments at the top of section VIII (510 cm) are from the A. jenghesi zone (3.89-4.15 Ma).
The core catcher from the trigger weight (270 cm) isaso from the A. jenghesi or possibly
the P. prismatium zone (no younger than 1.74 Ma).
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Nearest drillsite: DSDP Site 70, 6° 20.8'N 140° 21.72" W, 5059 mbsl, 388 m sediment,
ending in middle Eocene Chert.

The sediment column at DSDP 70 shows how PAT-6D will be useful for defining the CCD
in the Miocene, as well asfor its Eocene objectives. Approximately 20 m of radiolarian
ooze represent the upper Miocene to Holocene sediments, while the middle Miocene sec-
tion has strong carbonate cyclicity between 20 and 40 mbsf. The lower Miocene extends
to 112 mbsf. Lower Miocene and Oligocene sediments are carbonate-rich rad-nanno
0ozes, turning to chalk at about 175 mbsf. The upper Eocene section, below 320 mbsf, is
aradiolarian ooze with little carbonate. Chert was first encountered at 330 mbsf (Hole
70A), and after abit replacement, Hole 70B was drilled ahead to 383 mbsf without coring.
Then, 5 meters of middle Eocene chert and siliceous limestone were drilled before the
hole was abandoned.

SEISMIC INTERPRETATION
Primary Site (PAT-6D): EW9709 PAT6 seidine5 JD004 07:27:11 gmt (SP2894)
Priority: 1.5
Crustal age: 57 Ma (?)
Location: 6° 18.042' N 141° 42.201' W
Site water depth: 4925 m (6.567 sec TWTT)
Sediment thickness: 0.456 sec (370 m)
Proposed Drilling Depth: 375 m

PAT-6D islocated in flat surface topography. The abyssal hills oriented NNW have been
filled in with 300-400 msec of sediment, damping out the basement relief. PAT-6D is
located in one of the valleys, and was chosen because layering appeared coherent. Based
upon the piston core dating, the first reflector we observe beneath the acoustically trans-
parent sedimentsis probably the Im-P reflector of Mayer et al. (1985). The strong reflec-
tor alittle over 100 msec TWTT beneath the sea floor may be equivalent eM-L, but if so it
also appearsto be an unconformity at PAT-6D, because it seems to be truncating the
weaker reflectorsjust below. Weinterpret the Eocene section to begin at 319 msec TWTT
bsf at the drillsite , where low frequency reflectors begin. The Eocene section is thicker
thanat PAT-24 and PAT-5, but thissiteis till significantly south of the Eocene equator and
is not the best devel oped Eocene section.

GEOLOGIC HAZARDS
There are no known geol ogic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS
There are no manmade hazards in the vicinity.

SUBMITTED DATA, 3/98
The following data have been used to pick the location of PAT-6D and are being
submitted in this package:
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Seismic Lines submitted:
EW9709 PAT6 seidine 1
EW9709 PAT6 seidine 2
EW9709 PAT6 seidine 3
EW9709 PAT6 seidine 4
EW9709 PAT6 seidine 5

3.5 Khz data:

EW9709 PAT6 35line 1
EW9709 PAT6 35line 2
EW9709 PAT6 35line 3
EW9709 PAT6 35line 4
EW9709 PAT6 35line5

FIGURES
Fig PAT6-1: Location map for PAT-6D, on GEBCO bathymetry. Proposed drill siteis
marked.

Fig PAT6-2: Swathmap bathymetry for the PAT-6 region, from the EW9709 site survey.
Proposed drill siteis marked.

Fig PAT6-3. Seismic profile PAT6-seidine 5 across PAT-6D, from EW9709. Proposed
drill siteis marked.

Fig PAT6-4. 3.5 kHz subbottom profile PAT6-35line 5 across PAT-6D, from EW9709.
Proposed drill siteis marked
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Figure PAT6-1: Location map for PAT-6D on GEBCO bathymetry.
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Figure PAT6-2: Swathmap bathymetry for the PAT-6D region, from
the EW9709 site survey.
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Figure PAT6-3: Northern part of Seismic profile PAT6-seisline 5
across PAT-6D, from the EW9709 site survey
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Figure PAT6-4: 3.5 kHz subbottom profile PAT6-35line 5 across PAT-
6D, from EW9709.
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ODP Site Description Forms: Page 1 - General Site Information
Please fill out informationin all gray boxes New Revised
Section A: Proposal Information

Title of Proposal ' pajencene Equatorial Pacific APC Transect

Proposal Number: | 486-Rev?Z | Date Form Submitted: | 15 March 1998 |

Site Specific ['Eocene thermal maximum

Objectives - ; -
(Mustindu O{e i monitor South Equatorial Current system during P/E, deep water flow patterns, and pal eo-

objectivesin proposal) CCD
List Previous )
Drillingin Area: | DSDP Site 70

Section B: General Site Information

1 . T siteTsareoccupaiion
(o SweAC o) | PAT-6D o Doy L reaor | Gentral Pacific Ocean
Latitude: [ Deg: 6 Min: 18.02i)r2mIYeIrM Jurisdiction: [ none
Longitude: | Deg: 141 Min: 42.20IW Distanceto Land: [ >T000 km
Priority of Site: [ Primary: 1.5 ATt Water Depth: 4925 meters (6.567 SeC)

Section C: Operational Information

Sediments.What s the total sed. thickness? 370 m Basement
Proposed
Penetration (m) | 370 meters 4.5 meters
General
Lithologies: | Siliceous and carbonate ooze MORB
Coring Plan

(circle): | 1-43-APC VPCH MDCB* PCS RCB Re-entry HRGB

* Systems Currently Under Development
LWD

Logging Standard Tools Specia Tools
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
tion
Estimated | Drilling/Coring: Cogging: Total On-Site:
days. | 6.8 days 1.0 days 7.8 days
Hazards/ | Listpossibie hazards due to ice, hydrocarbons, dumpsites, cables, eic. VWhat IS your Weather Window?
Weather | none al year, wherever the sun shines
Instructions:

Pleasefill out these forms for each site that you are proposing to drill, including as much detail as possible. The following table describes the purpose of each page, what
information is needed, and when each page should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
1 Generd Tnfo. about propos- JOTIDES Office, Data When submitting preliminary JOIDES Office
als, site location and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu
operational needs ODP/ITAMU, SSP, PPSP site information. www: _http://www.whoi.edu/joides/
7 Tnformation regarding site JOIDES Office, Data | When submitting full proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www: http://www.|deo.columbia.edu/databank/
3 Detailed Logging Plan JOIDES Office, Log- When submitting full proposal ODP-LDEO Wireline Logging Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www: http://www.ldeo.columbia.edu/BRG/brg_home.html
! LCithologic Summary JOTDES Office, Data When proposal 15 placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
5 PolTution and Safefy Hazard JOIDES Office, Data When proposal 1S placed on Site Survey Data Bank
Summary Bank, ODP/ITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
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ODP Site Description Forms: Page 2 - Site Survey Detail

Pleasefill out information in all gray boxes New Revised
[ Proposal #: 486-RevZ2 | Ste# PAT-6D | Date Form Submitted: I5 March 1998
SSP
Requir- Exists
ements InDB ) ) .
Data Type Details of available data and data that are till to be collected
1 Primary Line(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PATG6 seidline 5, JD004, 07:27:11 gmt (SP2894)

seismic reflection o
Crossing Lines(s):

2 Primary Cine(s): Location of Siteon line (SPor Time only)

Deep Penetration

seismic reflection o
Crossing Lines(s):

3 | Seismic Veocity?

4 [Saismic Grid Y EW9709 PAT-6 survey

5a | Refraction

(surface)
5b | Refraction

(near bottom)
6 | 35KkHz X Tocation of Site on Tine (Time) |

EW9709 PAT-6 survey
EW9709 PAT-6 survey

7 | Swath
bathymetry
8a | Side-Tooking
sonar (surface)
8b [ Side-looking
sonar (bottom)
9 | Photography

or Video
10 [ Heat Flow
1la [Magnefics Y EW9709 PAT-6 survey
11b [ Gravity
12 | Sediment cores X EW9709-11PC (16.7 meters)

13 [ Rock sampling
14a | Water current data
14b [ TceConditions

15 [ OBS microseismicity

16 [ Navigation
o X EW9709 PAT-6 survey
17 | Other
SSP Classificaiion of Site [ SSP Waichdog: | Daie of Last Review:
SSP Comments:

X=required; X*=may be required for specific sites; Y =recommended; Y*=may be recommended for specific sites; R=required for re-
entry sites; T=required for high temperature environments; Accurate velocity information is required for holes deeper than 400m.
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ODP Site Description Forms: Page 3 - Detailed Logging Plan
New Revised

Proposal #:486-Rev2 Ste# PAT-6D Date Form Submitted: 15 March 1998
Water Depth (m): 4925 Sed. Penetration (m): 370 Basement Penetration (m): 5

Do you need to use the conical side-entry sub (CSES) at this site? Yes No X

Are high temperatures expected at this site? Yes No X

Are there any other special requirements for logging at this site? Yes No X Standard Logging Suite

If“Yes’ Pleasedescriberequirements:
What do you estimate the total logging time for this site to be: 1.0days

Relevance
Measurement Type Scientific Objective (1=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-Laterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP

For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at: Note: Siteswith greater than 400 m of penetration
or significant basement penetration require

borehol e@ deo.columbia.edu deployment of standard toolstrings.

http://www.ldeo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182
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ODP Site Description Forms: Page 4 - Pollution & Safety Hazard Summary
Please fill out information in al gray boxes New Revised

[ Proposal #: 486-RevZ [ Ste# PAT-6D [ Date Form Submitted: 15 March 1998

1 [ Summary of Operations at Site;

ﬁ?g‘;‘?ﬁt'fbﬂiﬁ;‘;;‘{jﬁ'nﬁ? Triple APC/XCB to basement, MDCB 4.5 m into basement, log with stan-

page 3) dard logging suite

2 Based on Previous DSDP/ODP
drilling, list al hydrocarbon NONE
occurrences of greater than

background levels. Give nature
of show, age and depth of rock:

3 From Avalableinformation, 1St
al commercia drilling in this

areathat produced or yielded NONE
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

4 [Arethereany indicalions of gas
hydrates at this location? NO

5 Aretherereasons to expect
hydrocarbon accumulations at NO
this site? Please give details.

6 [ Wha "specid” precautions will
i illing?
be taken during drilling? NONE

7 What abandonment procedures

do you plan to follow: STANDARD

8 PleaseTist other natural or man-
made hazards which may effect

ship’s operations: NONE
(e.g. ice, currents, cables)

9 Summary: What do you con-
sider the mgjor risksin drilling | NONE
at thissite?
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ODP Site Description Forms:

Page5 - Lithologic Summary

New Revised
[ Proposal #: 486 RevZ [ Ste# PAT-6D | Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
0-20 upper Mioc. | 1.56 | radiolarian ooze near edge of cen- | 1.5 m/my
to Recent and red clay tral gyre
20-164 lower to 156 carbonate and radi- | equatorial current | 10 m/my
mid Mioc. ' olarian ooze system
164-253 Oligocene 165 | carbonate ooze equatorial current | 10 m/my
system
253-370 Eocene 1.7 |sliceousooze, car- | equatorial current | 6 m/my
bonate ooze/chalk | system
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April 1998 Submission

**REVISED AFTER EW9709***

SITE PAT-17C (Central Pacific, between Clipperton and
Clarion FZ

7°48.001" N, 142° 00.854' W

SITE OBJECTIVES

PAT-17C is part of the Phase 1 (56 Ma transect) to define early Eocene equatorial
circulation during the thermal maximum and study its evolution as the world cooled. It
will aso be used to study equatorial ocean circulation in the middle and late Eocene
including deepwater flow and properties, and will help define the CCD during the Eocene/
Oligocene transition and near the Oligocene/Miocene boundary. Based on the piston core,
it probably goes below the CCD after the earliest Miocene. At 56 Ma, the backtracked
location was 5°S, 107° W based upon a hotspot reference frame (Gripp and Gordon,
1990, for 0-5 Ma Pacific-hot spot rotation pole; Engebretson et al., 1985, for older poles).
At 40 Ma, the site was located at about 2° S, 113° W. PAT-17C crossed the equator at 29
Ma.

GENERAL DESCRIPTION

PAT-17C should have been situated underneath the South Equatorial Current in
the Early Eocene, and crossed the equator at about 29 Ma. We estimate age of basement to
be about 57 Ma based upon dating of basement by previous drilling and by calculating
spreading rates. No reliable magnetic anomaly data are available between the Clipperton
and Clarion Fracture Zones because the crust was formed near the Eocene magnetic equa-
tor (Cande et al., 1989) .

EW9709 SURVEY

PAT-17C was surveyed on 4/5 January 1998 with hydrosweep swathmap bathym-
etry, digital 3.5 kHz subbottom profiling and 80 c.i. watergun seismic reflection profiling
aboard the R/V Ewing. The site was also piston cored . PAT-17C islocated on abyssal
hills striking NNW with basement relief subdued by relatively thick sediment cover
(approximately 300 msec, or about 250 m; Figures PAT17-1 and PAT17-2).

LITHOLOGIC DESCRIPTION
Nearest sediment core: EW9709-12PC 07° 45.902'N 141° 56.017' W, 5025 m 1296 cm
sediment recovered.

The top of the piston core contained two small manganese nodules. Section V111 (132
cm)-- dark reddish brown radiolarian clay, poor preservation of radiolaria, from middleto
upper D. alata zone (basal middle Miocene). Section VI (430 cm) Reddish brown radi-
olarian ooze from the basal D. alata zone (basal middie Miocene, D. dentata and C. cos-
tata also present). Section IV (730 cm) Light brown radiolarian ooze from the C. costata
zone (uppermost lower Miocene). Section Il (996 cm) reddish brown radiolarian ooze
from the S. wolfii zone (lower Miocene). Core catcher (1300 cm) Calcareous radiolarian
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ooze from the S. delmontensis zone (middle part of the lower Miocene).

Nearest drillsite:  DSDP Site 70, 6° 20.8'N 140° 21.72" W, 5059 mbsl, 388 m sediment,
ending in middle Eocene Chert.

The sediment column at DSDP 70 shows how PAT-17 will be useful for defining the CCD
in the Miocene, as well asfor its Eocene objectives. Approximately 20 m of radiolarian
ooze represent the upper Miocene to Holocene sediments, while the middle Miocene sec-
tion has strong carbonate cyclicity between 20 and 40 mbsf. Lower Miocene and Oli-
gocene sediments are carbonate-rich rad-nanno oozes, turning to chalk at about 175 mbsf.
The upper Eocene section, below 320 mbsf, is aradiolarian ooze with little carbonate.
Chert wasfirst encountered at 330 mbsf (Hole 70A), and after abit replacement, Hole 70B
was drilled ahead to 383 mbsf without coring. Then, 5 meters of middle Eocene chert and
siliceous limestone were drilled before the hole was abandoned.

SEISMIC INTERPRETATION
Primary Site (PAT-17C): EW9709 PAT17 seidiine 3 JD005 05:17:05 gmt (SP 2201)
Priority: 1
Crustal age: 57 Ma(?)
Location: 7° 48.001' N 142° 00.854' W
Site water depth: 5039 m (6.718 sec TWTT)
Sediment thickness: 0.393 sec (316 m)
Proposed Drilling Depth: 321 m

PAT17C issited in abyssal hill topography typically buried under about 250 m of early
Miocene to Paleocene sediments. At the proposed drillsite itself there are 393 msec
TWTT, or about 316 m of sediment. Based upon the piston core, the upper reflectors at
the site are mid-early Miocene in age, equivalent to the age of the reflector eM-Y of Mayer
et a. (1985). Below the high frequency early Miocene reflectorsisaquiet interval fol-
lowed by alow frequency high amplitude reflector set that we have assumed to be Late
Eocene (Figure PAT17-3). Another quiet interval follows and finally above basement isa
highly reflective sequence which we believe are partialy lithified or carbonate-rich early
Eocene sediments. Basement , or at least the last coherent reflector, appears approxi-
mately 30 msec below the last of the lower sequence. We chose the position of PAT-17C
in a position where the lowest reflector is more clear and the reflectors above are coherent
but not as strong as elsewhere at the site.

GEOLOGIC HAZARDS
There are no known geologic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS
There are no manmade hazards in the vicinity.

SUBMITTED DATA, 3/98
The following data have been used to pick the location of PAT-*** and are being
submitted in this package:
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Seismic Lines submitted:
EW9709 PAT17 seidine 1
EW9709 PAT17 seidine 2
EW9709 PAT17 seidine 3
EW9709 PAT17 seidine 4
EW9709 PAT17 seidine 5

3.5 Khz data:
EW9709 PAT17 35line 1
EW9709 PAT17 35line 2
EW9709 PAT17 35line 3
EW9709 PAT17 35line 4
EW9709 PAT17 35line5

FIGURES
Fig PAT17-1: Location map for PAT-17C, on GEBCO bathymetry. Proposed drill siteis
marked.

Fig PAT17-2: Swathmap bathymetry for the PAT-17 region, from the EW9709 site sur-
vey. Proposed drill siteis marked.

Fig PAT17-3: Bandpass-filtered seismic reflection profile PAT17-seidline 3 across PAT-
17C, from EW9709. Proposed drill siteis marked.

Fig PAT17-4: 3.5 kHz subbottom profile PAT17-35line 3 across PAT-17, from EW9709.
Proposed drill siteis marked
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Figure PAT17-1: Location map for PAT-17C, on GEBCO bathymetry
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Figure PAT17-2: Swathmap bathymetry for the PAT-17C region from
the EW97009 site survey cruise.
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Figure PAT17-4: 3.5 kHz profile PAT17-35line 3 across PAT-17C,
from the EW9709 survey
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ODP Site Description Forms: Page 1 - General Site Information
Please fill out informationin all gray boxes New Revised
Section A: Proposal Information

Title of Proposal ' pajencene Equatorial Pacific APC Transect

Proposal Number: | 486-Rev?Z | Date Form Submitted: | 15 March 1998 |

Site Specific ['Eocene thermal maximum

Objectives - g ; : .
(Mustindu O{e i define equatorial circulation system, boundary and evolution of the SEC, deep water prop

objectivesin proposal) erties, and paI eo-CCD
List Previous )
Drillingin Area: | DSDP Site 70

Section B: General Site Information

1 . T siteTsareoccupaiion
cq SmcoLy | PAT-17C o Doy L oxea o' | Central Pacific Ocean
Latitude: [ Deg: 7 Min: 48.08r1mﬁM Jurisdiction: [ none
Longitude: | Deg: 142 Min: 00.854W Distanceto Land: [ >T000 km
Priority of Site: [ Primary: T ATt Water Depth: ['5039 meters (6.718 seC)

Section C: Operational Information

Sediments.What is the total sed. thickness? 316 m Basement
Proposed
Penetration (m) | 316 meters 4.5 meters
General
Lithologies: | carbonate and siliceous ooze MORB
Coring Plan

(circle): | 1-43-APC VPCH MDCB* PCS RCB Re-entry HRGB

* Systems Currently Under Development
LWD

Logging Standard Tools Specia Tools
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
tion
Estimated | Drilling/Coring: Cogging: Total On-Site:
days. | 6.0 days 1.0 days 7.0 days
Hazards/ | Listpossibie hazards due to ice, hydrocarbons, dumpsites, cables, eic. VWhat IS your Weather Window?
Weather | none all year
Instructions:

Pleasefill out these forms for each site that you are proposing to drill, including as much detail as possible. The following table describes the purpose of each page, what
information is needed, and when each page should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
1 Generd Tnfo. about propos- JOTIDES Office, Data When submitting preliminary JOIDES Office
als, site location and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu
operational needs ODP/ITAMU, SSP, PPSP site information. www: _http://www.whoi.edu/joides/
7 Tnformation regarding site JOIDES Office, Data | When submitting full proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www: http://www.|deo.columbia.edu/databank/
3 Detailed Logging Plan JOIDES Office, Log- When submitting full proposal ODP-LDEO Wireline Logging Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www: http://www.ldeo.columbia.edu/BRG/brg_home.html
! LCithologic Summary JOTDES Office, Data When proposal 15 placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
5 PolTution and Safefy Hazard JOIDES Office, Data When proposal 1S placed on Site Survey Data Bank
Summary Bank, ODP/ITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Page 2 - Site Survey Detail
New

Proposal #. 486-Rev2

| Ste# PAT-1/C

| Date Form Submitted: 15 March 1998

SsP
Requir- Exists
ements InDB . . .
Data Type Details of available data and data that are till to be collected
1 Primary Line(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PAT17 seidline 3, JD0O05, 05:17:05 gmt
seismic reflection Crossing Lines(s):
2 Primary Cine(s): Location of Siteon line (SPor Time only)
Deep Penetration
seismic reflection Crossing Lines(s):
3 | Seismic Veocity?
4 | SesmicGnd Y EW9709 PAT-17 survey
5a | Refraction
(surface)
5b [ Refraction
6 g%arktﬁtéom) Cocation of SiteonTine (Time) |
' EW9709 PAT-17 survey
7 | Swaih
bathymetry EW9709 PAT-17 survey
8a | Side-Tooking
sonar (surface)
8b [ Side-looking
sonar (bottom)
9 | Photography
or Video
10 [ Hea How
11a | Magnetics Y EWO7090 PAT-17 survey
11b [ Gravity
12 | Sediment cores X EW9709 12PC (12.96 meters)
13 [ Rock sampling
14a | Water current daia
14b [TceConditions
15 [ OBS microseismicity
16 | Navigation
g X EW9709 PAT-17 survey
17 | Other
SSP Classification of Site [ SSP Waichdog: | Daie of Last Review:

SSP Comments:

X=required; X*=may be required for specific sites; Y =recommended; Y*=may be recommended for specific sites; R=required for re-
entry sites; T=required for high temperature environments; Accurate velocity information is required for holes deeper than 400m.
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ODP Site Description Forms: Page 3 - Detailed Logging Plan
New Revised

Proposal #:486-Rev2 Ste# PAT-1I/C Date Form Submitted: 15 March 1998
Water Depth (m): 5039 Sed. Penetration (m): 316 Basement Penetration (m): 5

Do you need to use the conical side-entry sub (CSES) at this site? Yes No X

Are high temperatures expected at this site? Yes No X

Are there any other special requirements for logging at this site? Yes No X Standard Logging Suite

If“Yes’ Pleasedescriberequirements:
What do you estimate the total logging time for this siteto be: __1.0 days

Relevance
Measurement Type Scientific Objective (1=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-Laterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP

For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at: Note: Siteswith greater than 400 m of penetration
or significant basement penetration require

borehol e@ deo.columbia.edu deployment of standard toolstrings.

http://www.ldeo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182
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ODP Site Description Forms: Page 4 - Pollution & Safety Hazard Summary
Please fill out information in al gray boxes New Revised

[ Proposal #: 486-RevZ [ Ste# PAT-I/C [ Date Form Submitted: 15 March 1998

1 [ Summary of Operations at Site;

ﬁ?g‘;‘?ﬁt'fbﬂiﬁ;‘;;‘{jﬁ'nﬁ? Triple APC/XCB to basement, MDCB 4.5 m into basement, log with stan-

page 3) dard logging suite

2 Based on Previous DSDP/ODP
drilling, list al hydrocarbon NONE
occurrences of greater than

background levels. Give nature
of show, age and depth of rock:

3 From Avalableinformation, 1St
al commercia drilling in this

areathat produced or yielded NONE
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

4 [Arethereany indicalions of gas
hydrates at this location? NO

5 Aretherereasons to expect
hydrocarbon accumulations at NO
this site? Please give details.

6 [ Wha "specid” precautions will
i illing?
be taken during drilling? NONE

7 What abandonment procedures

do you plan to follow: STANDARD

8 PleaseTist other natural or man-
made hazards which may effect

ship’s operations: NONE
(e.g. ice, currents, cables)

9 Summary: What do you con-
sider the mgjor risksin drilling | NONE
at thissite?
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ODP Site Description Forms: Page 5 - Lithologic Summary

New Revised
[ Proposal #: 486 RevZ [ Ste# PAT-I/C | Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
0-52 Miocene to 156 | siliceous carbonate | near equatorial cir- | 3 m/my
Recent ooze culation system
52-133 Oligocene 156 | carbonate 00ze, equatorial circula- | 4 m/my
radiolarian ooze tion system
133-316 1.65 - .
Eocene siliceous oozeand | equatoria current | 8 m/my
carbonates system
CGISS Technical Report 98-02 Volume 1 36
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April 1998 Submission
***REVISED AFTER EW9709* * *

SITE PAT-9C (Central Pacific, between Clipperton and
Clarion FZ

10° 02.984' N, 142° 41.014° W

SITE OBJECTIVES

PAT-9C is part of the Phase 1 (56 Matransect) to define early Eocene equatorial
circulation during the early Cenozoic thermal maximum, and to study the evolution of
equatorial circulation as the world cooled. It will also be used to study equatorial ocean
circulation in the middle and late Eocene including deepwater flow and properties, and
will be used to define the CCD during the Eocene/Oligocene transition. One of the high
prioritiesof drilling will beto compare PAT-9C to PAT-8C. Both were on the equator at 40
Ma, but PAT-9C was about 1100 m deeper. They will best illuminate CCD changesin the
middle and late Eocene. At 56 Ma, the backtracked location was 3°S, 109° W based upon
a hotspot reference frame (Gripp and Gordon, 1990, for 0-5 Ma Pacific-hot spot rotation
pole; Engebretson et a., 1985, for older poles). At 40 Ma, the site was located at about 0°
N, 114° W.

GENERAL DESCRIPTION

PAT-9C should have been situated underneath the South Equatorial Current in the
Early Eocene, and crossed the equator at about 40-41 Ma. It islocated between the Clip-
perton and Clarion Fracture Zones in aregion known to have little sediment deposition in
the Neogene (Figure PAT9-1). No reliable magnetic anomaly data are available between
the Clipperton and Clarion Fracture Zones because the crust was formed near the Eocene
magnetic equator (Cande et al., 1989) . Crustal age was estimated using data from the
DSDP Sitesin the region.

EW9709 SURVEY

PAT-9C was surveyed and piston cored on 5-6 January 1998 with hydrosweep
swathmap bathymetry, digital 3.5 kHz subbottom profiling and 80 c.i. watergun seismic
reflection profiling aboard the R/V Ewing. PAT-9C islocated near a small seamount in
classic abyssal hill topography, with the abyssal hills striking NNW (Figure PAT9-2). Sed-
iment cover seemsrelatively uniform, ~250-300 msec TWTT (Figure PAT9-3) or about
200-250 m of sediment.

LITHOLOGIC DESCRIPTION

Nearest sediment core: EW9709-13PC  10° 10.604’ N, 142° 49.48 W 5148 m. recov-
ered 1647 cm sediment

Sediment at the base of the recovered section isavery firm reddish brown radiolar-
ian clay. Thisclay contained radiolariafrom theS. delmontensis zone (middle Lower
Miocene). Samples above the core catcher ( 1346 cm and 1082 cm) showed a decreasing
degree of preservation with no clear indication of containing radiolaria from ayounger
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zone. Samplesfrom section VI (781 cm) and V111 (486 cm) were of amore dark chocolate
brown and contained only clay aggregates and fish teeth in the coarse fraction. A small
sample from the outer nose cone of the core appearsto have been taken during pullout and
contains alate Quaternary assemblage (C. tuberosa zone) with afew reworked radiolaria
from the upper Pliocene and lower Miocene.

Nearest Drillsite:  DSDP Site 161, 10° 14.25'N, 139° 57.21' W, 4939 mbdl, 245 m sedi-
ment.

The sediment recovered at DSDP Site 161 is marked by a hiatus from the early
Miocene to the recent (2 m of radiolarian clay). the Oligocene carbonate section starts at
about 18 mbsf and continues to about 200 mbsf. Below 155 mbsf, the carbonate ooze has
lithified to chalk. The Eocene section extends from 200-245 mbsf, and is marked a
sequence with upper to middle Eocene ‘radiolarites, locally calcareous' . Although these
radiolarites were indurated, no chert was encountered.

SEISMIC INTERPRETATION
Primary Site (PAT-9C): EW9709 seisline 1 22:34:09 JD005 1998
Priority: 1
Crustal age: 57 Ma(?)
Location: 10° 02.984' N 142° 41.014 W
Site water depth: 4980 m (6.640 sec TWTT)
Sediment thickness: 0.341 sec (282 m)
Proposed Drilling Depth: 287 m

The location of PAT-9C was chosen along the first seismic reflection line at PAT-9C (Fig-
uresPAT9-2 and PAT9-3). Thislineisrunning subparallel to one of the abyssal hill crests,
and the siteisfound where the track is sufficiently far from the crest of the hill to make out
coherent reflectors. There can be seen a surface following reflector which probably marks
the red clay section followed by a sequence of lower Miocene reflectors. The sequence of
reflectiors centered at 6800 msec is the sequence we believe is the Eocene/Oligocene
boundary sequence. Below isaquiet zone followed by a stronger series of reflectors near
basement, which we believe is due to higher carbonate contents or partial lithification.

GEOLOGIC HAZARDS
There are no known geologic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS
There are no manmade hazards in the vicinity.

SUBMITTED DATA, 3/98

The following data have been used to pick the location of PAT-9C and are being
submitted in this package:
Seismic Lines submitted:

EW9709 PAT9 seidine 1

EW9709 PATO saidine 2

EW9709 PAT9 seidine 3
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EW9709 PAT9 seisline 4
EW9709 PAT9 seidline 5

3.5 Khz data:
EW9709 PAT9 35line 1
EW9709 PAT9 35line 2
EW9709 PAT9 35line 3
EW9709 PAT9 35line 4
EW9709 PAT9 35line5

FIGURES
Fig PAT9-1. Location map for PAT-9C, on GEBCO bathymetry. Proposed drill siteis
marked.

Fig PAT9-2: Swathmap bathymetry for the PAT-9 region, from the EW9709 site survey.
Proposed drill siteis marked.

Fig PAT9-3: Seismic profile PAT9-seisline 1 across PAT-9C, from EW9709. Proposed
drill siteis marked.

Fig PAT9-4: 3.5 kHz subbottom profile PAT9-35line 1 across PAT-9, from EW9709. Pro-
posed drill siteis marked
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Figure PAT9-1: Location map for PAT-9C on GEBCO bathymetry
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Figure PAT9-2: Swathmap bathymetry for the PAT-9C region from
the EW9709 survey.
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Figure PAT9-4: 3.5 kHz subbottom profile PAT9-35line 1 across PAT-
9C, from EW97009.
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Section A: Proposal Information

Title of Proposal

Proposal Number: [ 486-Rev2 |

Site Specific
Objectives

(Must include general
objectivesin proposal)
List Previous
Drilling in Area

Page 1 - General Site Information

New Revised

Paleocene Equatorial Pacific APC Transect

Date Form Submitted: [T5 March 1998 |

Eocene Thermal Maximum

define characteristics of equatorial circulation system, deep water flow, and paleo-CCD

DSDP Site 161

Section B: General Site Information

Site Name: T STETSE I EETe e | Areaor o
(eg. swrac01a) | PAT-OC o eDr oo Location: | Central Pacific Ocean
f Site#
Latitude: | Deg: 10 Min: 02.9é)érlmer : Jurisdiction: [ hone
Longitude: | Deg: 142 Min: 41.014 Distanceto Land: [ >T000 km
Priority of Site: [ Primary: T Alt: Water Depth: [ 4980 meters (6.640 sec)
Section C: Operational Information
Sediments.What s the total sed. thickness? 282 m Basement
Proposed
Penetration (m) | 282 meters 4.5 meters
General N N
Lithologies: | Siliceous clay and siliceous carbonates MORB
Coring Plan
(circle): | 1-%3-APC| VPC* PCS RCB Re-entry HRGB
. * Systems Currently Under Development
Logging Standard Tools Specia Tools LWD
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
. tion
Estimated | Drilling/Coring: LCogaing: Total On-Site:
days. | 5.4 days 1.0 days 6.4 days
Hazards/ [ List possible hazards due o ice, hydrocarbons, dumpsites, cables, efc What 1s your Weather Window?
Weather | none all year
Instructions:

Please fill out these forms for each site that you are proposing to drill, including as much detail as possible. The following table describes the purpose of each page, what
information is needed, and when each page should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
1 General Tnfo. about propos- JOTDES Office, Data When submitiing preliminary JOIDES Office
als, sitelocation and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu
operational needs ODP/TAMU, SSP, PPSP site information. www: http://www.whoi.edu/joides/
2 Information regarding site JOIDES Office, Data When submitting full proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www:_http://www.ldeo.columbia.edu/databank/
3 Detaled Logging Plan JOIDES Office, Log- | When submitting Tull proposal ODP-LDEO Wirdline Logging Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www: http://www.ldeo.columbia.edu/BRG/brg _home.html
4 Lithologic Summary JOIDES Office, Data When proposdl is placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.|deo.columbia.edu/databank/
5 PolTution and Safefy Hazard JOTDES Office, Data When proposal 1s placed on Site Survey Data Bank
Summary Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Page 2 - Site Survey Detail

New

[ Proposal #: 486-RevZ2 | Ste# PAT-9C | Date Form Submitted: I5 March 1998
SsP
Requir- Exists
ements InDB . . .
Data Type Details of available data and data that are till to be collected
1 Primary Line(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PAT9 seidine 1, JD005, 22:34:09 gmt
seismic reflection o
Crossing Lines(s):
2 Primary Cine(s): Location of Siteon line (SPor Time only)
Deep Penetration
seismic reflection o
Crossing Lines(s):
3 | Seismic Veocity?
4 | SesmicGnd Y EW9709 PAT-9C survey
5a | Refraction
(surface)
5b [ Refraction
(near bottom) -
6 35 kHZ Location of Sneonllne(Tlme
EW9709 PAT-9C survey
7 | Swaih
bathymetry EW9709 PAT-9C survey
8a | Side-Tooking
sonar (surface)
8b [ Side-looking
sonar (bottom)
9 | Photography
or Video
10 [ Heat Flow
1la [Magnefics Y EW9709 PAT-9C survey
11b [ Gravity
12 | Sediment cores X EW9/09-13PC, 16.47 meters Iength
13 [ Rock sampling
14a | Water current daia
14b [TceConditions
15 [ OBS microseismicity
16 | Navigation
g X EW9709 PAT-9C survey
17 | Other
SSP Classification of Site [ SSP Waichdog: [ Date of Last Review:

SSP Comments:

X=required; X*=may be required for specific sites; Y =recommended; Y*=may be recommended for specific sites; R=required for re-
entry sites; T=required for high temperature environments; Accurate velocity information is required for holes deeper than 400m.
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ODP Site Description Forms: Page 3 - Detailed Logging Plan
New Revised

Proposal #:486-Rev2 Ste# PAT-9C Date Form Submitted: 15 March 1998
Water Depth (m): 4980 Sed. Penetration (m): 282 Basement Penetration (m): 5

Do you need to use the conical side-entry sub (CSES) at this site? Yes No X

Are high temperatures expected at this site? Yes No X

Are there any other special requirements for logging at this site? Yes No X Standard logging suite

If“Yes’ Pleasedescriberequirements:
What do you estimate the total logging time for this site to be: 1.0days

Relevance
Measurement Type Scientific Objective (1=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-Laterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP

For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at: Note: Siteswith greater than 400 m of penetration
or significant basement penetration require

borehol e@ deo.columbia.edu deployment of standard toolstrings.

http://www.ldeo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182
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ODP Site Description Forms: Page 4 - Pollution & Safety Hazard Summary
Please fill out information in al gray boxes New Revised

[ Proposal #: 486-RevZ [ Ste# PAT-9C [ Date Form Submitted: 15 March 1998

1 [ Summary of Operations at Site;

ﬁ?g‘;‘?ﬁt'fbﬂiﬁ;‘;;‘{jﬁ'nﬁ? Triple APC/XCB to basement, MDCB 4.5 m into basement,

page 3) log with standard logging suite

2 Based on Previous DSDP/ODP
drilling, list al hydrocarbon NONE
occurrences of greater than

background levels. Give nature
of show, age and depth of rock:

3 From Avalableinformation, 1St
al commercia drilling in this

areathat produced or yielded NONE
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

4 Arethere any Indications of gas

. o
hydrates at this location NO

5 Aretherereasons to expect
hydrocarbon accumulations at NO
this site? Please give details.

6 [ Wha "specid” precautions will
i illing?
be taken during drilling? NONE

7 What abandonment procedures

do you plan to follow: STANDARD

8 PleaseTist other natural or man-
made hazards which may effect

ship’s operations: NONE
(e.g. ice, currents, cables)

9 Summary: What do you con-
sider the mgjor risksin drilling | NONE
at thissite?
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ODP Site Description Forms:

Page5 - Lithologic Summary

New Revised
[ Proposal #: 486 RevZ [ Ste# PAT-9C | Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
0-73 Miocene(?) 156 | radiolarian clay central gyre 3 m/my
to Recent
73-106 Oligocene 1.65 | carbonates equatorial current | 5 m/my
system
106-282 - .
Eocene 17 | siliceouscarbonates | equatorial current | 8.5 m/my
and chalk system
CGISS Technical Report 98-02 Volume 1 48
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April 1998 Submission

**REVISED AFTER EW9709***

SITE PAT-8C (Central Pacific, between Clipperton and
Clarion F2)

8° 53.003'N, 135° 21.986° W

SITE OBJECTIVES

PAT-8C isthe only Priority 1 drillsite on the Phase 2 (40 Ma) transect. Both it and
PAT-9C were at the equator at 40 Ma. It will be used to define equatorial circulation and
upwelling from the middle Eocene through the Eocene/Oligocene boundary. Its primary
rolewill beto monitor equatorial upwelling and evolution of the South Equatorial Current.
It will also be used to monitor bottom waters generated in the Antarctic and changesin
CCD, through comparisons with PAT-9C. At 40 Ma, the backtracked location was 0° N,
107° W based upon a hotspot reference frame (Gripp and Gordon, 1990, for 0-5 Ma
Pacific-hot spot rotation pole; Engebretson et al., 1985, for older poles).

GENERAL DESCRIPTION

PAT-8C issituated about 3 degrees north of the Clipperton Fracture Zone in the
central tropical Pacific (Fig PAT8-1). It ison a basement swell at 135°W where the Clip-
perton Fracture Zone bends because of a plate reorganization. We estimate age of base-
ment to be about 40 Ma based upon dating of basement by previous drilling and by
assuming spreading rates. No reliable magnetic anomaly data are available between the
Clipperton and Clarion Fracture Zones because the crust was formed near the Eocene
magnetic equator (Cande et al., 1989) .

EW9709 Survey

PAT-8C was surveyed in December 1997 with hydrosweep swathmap bathymetry,
digital 3.5 kHz subbottom profiling and 80 c.i. watergun seismic reflection profiling
aboard the R/V Ewing. The site was also piston cored. PAT-8C, whilein aregion of
abyssal hills, has two tectonic fabrics (Fig PAT8-2). The main abyssal fabric continuesto
strike NNW, while cross-cutting lineations strike to the NNE, at an angle of about 30° to
the abyssal hills. We assume that this grain isrelated in some way to the plate reorgani za-
tion that changed the strike of the Clipperton Fracture Zone. Sediment thickness at the site
is consistently about 250-300 msec, with both Paleogene and Neogene units thickening
(based on correlation with Mayer et al., 1985, seismic stratigraphy of Site 574). The pis-
ton core data indicates that the sediments below the surficial red clay are getting younger
at the more southern sites--the youngest biostratigraphic zone is middle Miocene here as
compared to early Miocene at PAT-21.

LITHOLOGIC DESCRIPTION
Nearest sediment core: EW9709-7P 8° 47.658' N, 135° 21.985" W, 4777 m (uncorr.)
1597 cm sediment.

The piston core and trigger weight core catchers collected calcareous radiolarian clay,



CGISS Technical Report 98-02 Volume 1 50

while other samples at section ends are reddish brown radiolarian clay. We presume that
the upper sediments at PAT-8B are primarily radiolarian clays with some calcareous lay-
ers. The oldest radiolarian zonerecovered is S. delmontensis zone, from the middle part of
the lower Miocene. The top of section 11 (1295 cm) had radiolaria of the S. wolffii zone.
Radiolaria from the top of section IV to the top of section VI (727-1030 cm) are from the
C. costata zone (the uppermost part of the lower Miocene). A sample from the top of sec-
tion VIII (429 cm) isfrom theD. alata zone, representing the lower part of the middle
Miocene.

Nearest Drillsite: DSDP Site 161, 10° 14.25'N, 139° 57.21" W, 4939 mbsdl, 245 m sedi-
ment.

The sediment recovered at DSDP Site 161 is marked by ahiatus from the early Mioceneto
the recent (2 m of radiolarian clay). the Oligocene carbonate section starts at about 18
mbsf and continues to about 200 mbsf. Below 155 mbsf, the carbonate ooze haslithified to
chalk. The Eocene section extends from 200-245 mbsf, and is marked a sequence with
upper to middle Eocene ‘radiolarites, locally calcareous'. Although these radiolarites
were indurated, no chert was encountered.

SEISMIC INTERPRETATION
Primary Site (PAT-8C): EW9709 PAT8 seidline 1, 1997 JD361 16:34:15 gmt, SP 195
(crosswith PAT8 seidine 4)

Priority: 1

Crustal age: 40 Ma (?)

Location: 8° 53.003' N 135° 21.986° W

Site water depth: 4817 m (6.423 sec TWTT)

Sediment thickness: 0.344 sec (283 m)

Proposed Drilling Depth: 288 m

PAT-8C was chosen at the intersection of PAT8 seidine 1 and PAT8 seidline 4 because of
relatively flat surface topography, in arelatively large basin and because the deeper reflec-
tors were not as strong as in some parts of the survey area (Figure PAT8-3). minimizing
the likelihood of drilling chert. The 3.5 kHz lines (Figure PAT8-4) show that the areais
covered with arelatively thick (20-40 msec) acoustically transparent layer.

GEOLOGIC HAZARDS
There are no known geologic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS
There are no manmade hazards in the vicinity.

SUBMITTED DATA from EW9709
seismic lines submitted:
EW9709 PAT8 seidine 1
EW9709 PAT8 seidine 2
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EW9709 PAT8 seidine 3
EW97090 PATS seidine 4
EW9709 PAT8 saidine5

3.5 kHz lines submitted:
EW9709 PAT8 35line 1
EW9709 PAT8 35line 2
EW9709 PAT8 35line 3
EW9709 PAT8 35line 4
EW9709 PAT8 35line5

FIGURES
Fig PAT8-1: Location map for PAT-8C, on GEBCO bathymetry. Proposed drill siteis
marked.

Fig PAT8-2: Swathmap bathymetry for the PAT-8C region, from the EW9709 site survey.
Proposed drill siteis marked.

Fig PAT8-3: Seismic profile PAT8-seisline 1 across PAT-8C, from EW9709. Proposed
drill siteis marked.

Fig PAT8-4. 3.5 kHz subbottom profile PAT8-35line 1 across PAT-8C, from EW97009.
Proposed drill siteis marked
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Figure PAT8-1: Location map for PAT-8C on GEBCO bathymetry.
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Figure PAT8-2: Swathmap bathymetry in the region surrounding
PAT-8C, from the EW9709 site survey cruise.
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Figure PAT8-4: The 3.5 kHz subbottom profile PAT8-35line 1 across
the proposed location of PAT-8C.
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ODP Site Description Forms: Page 1 - General Site Information
Please fill out informationin all gray boxes New Revised
Section A: Proposal Information

Title of Proposal ' pajencene Equatorial Pacific APC Transect

Proposal Number: | 486-Rev?Z | Date Form Submitted: | 15 March 1998 |

Site Specific [EOCeNe to Oligocene Transition

(Must indlud cenerd define equatorial circulation and upwelling/productivity, monitor devel opment and evolu

objectivesin proposdl) | tion of the SEC, and record changes in the paleo-CCD

List Previous
Drillingin Area | DSDP 161

Section B: General Site Information

1 . T siteTsareoccupaiion
(o Sweac o | PAT-8C o Doy L reaor | Gentral Pacific Ocean
Latitude: [ Deg: 8 Min: 53.08:2‘;?‘8]rM Jurisdiction: [ none
Longitude: | Deg: I35 Min: 21.896W Distanceto Land: [ >T000 km
Priority of Site: [ Primary: T ATt Water Depth: 4817 meters (6.423 SeC)

Section C: Operational Information

Sediments.What s the total sed. thickness? 283 m Basement
Proposed
Penetration (m) | 283 meters (0.344 sec) 4.5 meters
General
Lithologies: | radiolarian clay, siliceous carbonates MORB
Coring Plan

(circle): | 1-43-APC VPCH MDCB* PCS RCB Re-entry HRGB

* Systems Currently Under Development
LWD

Logging Standard Tools Specia Tools
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
tion
Estimated | Drilling/Coring: Cogging: Total On-Site:
days. | 5.4 days 1.0 day 6.4 days
Hazards/ | Listpossibie hazards due to ice, hydrocarbons, dumpsites, cables, eic. VWhat IS your Weather Window?
Weather | none all year
Instructions:

Pleasefill out these forms for each site that you are proposing to drill, including as much detail as possible. The following table describes the purpose of each page, what
information is needed, and when each page should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
1 Generd Tnfo. about propos- JOTIDES Office, Data When submitting preliminary JOIDES Office
als, site location and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu
operational needs ODP/ITAMU, SSP, PPSP site information. www: _http://www.whoi.edu/joides/
7 Tnformation regarding site JOIDES Office, Data | When submitting full proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www: http://www.|deo.columbia.edu/databank/
3 Detailed Logging Plan JOIDES Office, Log- When submitting full proposal ODP-LDEO Wireline Logging Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www: http://www.ldeo.columbia.edu/BRG/brg_home.html
! LCithologic Summary JOTDES Office, Data When proposal 15 placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
5 PolTution and Safefy Hazard JOIDES Office, Data When proposal 1S placed on Site Survey Data Bank
Summary Bank, ODP/ITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Page 2 - Site Survey Detail

New

[ Proposal #: 486-RevZ2 | Ste# PAT-8C | Date Form Submitted: I5 March 1998
sSSP
Requir- Exists
ements InDB . . .
Data Type Details of available data and data that are till to be collected
1 Primary Line(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PAT8 seidine 1, 1997 JD361 16:34:15, SP 195
seismic reflection o
Crossing Lines(s):
EW9709 PAT8 seidline 4 (shot pt 2431)
2 Primary Cine(s): Location of Siteon line (SPor Time only)
Deep Penetration
seismic reflection o
Crossing Lines(s):
3 | Seismic Veocity?
4 | SesmicGnd Y EW9709-PATS survey
5a | Refraction
(surface)
5b [ Refraction
(near bottom) -
6 35 kHZ Location of Stteonllne(Tlme
EW9709-PATS survey
7 | Swaih
bathymetry EW9709-PATS survey
8a | Side-Tooking
sonar (surface)
8b [ Side-looking
sonar (bottom)
9 | Photography
or Video
10 [ Heat Flow
11a | Magnetics Y EWO709-PATS survey
11b [ Gravity
12 | Sediment cores X EW9709-7PC (1597 cm)
13 [ Rock sampling
14a | Water current daia
14b [TceConditions
15 [ OBS microseismicity
16 | Navigafion X
17 | Other
SSP Classification of Site [ SSPWaichdog: [ Date of Last Review:

SSP Comments:

X=required; X*=may be required for specific sites; Y =recommended; Y*=may be recommended for specific sites; R=required for re-
entry sites; T=required for high temperature environments; Accurate velocity information is required for holes deeper than 400m.
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ODP Site Description Forms: Page 3 - Detailed Logging Plan
New Revised

Proposal #:486-Rev2 Ste# PAT-8C Date Form Submitted: 15 March 1998
Water Depth (m): 4817 Sed. Penetration (m): 283 Basement Penetration (m): 5

Do you need to use the conical side-entry sub (CSES) at this site? Yes No X

Are high temperatures expected at this site? Yes No X

Are there any other special requirements for logging at this site? Yes No X Standard logging suite

If“Yes’ Pleasedescriberequirements:
What do you estimate the total logging time for this site to be: 1.0 day

Relevance
Measurement Type Scientific Objective (1=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-Laterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP

For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at: Note: Siteswith greater than 400 m of penetration
or significant basement penetration require

borehol e@ deo.columbia.edu deployment of standard toolstrings.

http://www.ldeo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182
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ODP Site Description Forms: Page 4 - Pollution & Safety Hazard Summary
Please fill out information in al gray boxes New Revised

[ Proposal #: 486-RevZ [ Ste# PAT-8C [ Date Form Submitted: 15 March 1998

1 [ Summary of Operations at Site;

ﬁ?g‘;‘?ﬁt'fbﬂiﬁ;‘;;‘{jﬁ'nﬁ? Triple APC/XCB to basement, MDCB 4.5 m into basement,

page3.) logging with standard logging suite

2 Based on Previous DSDP/ODP
drilling, list al hydrocarbon NONE
occurrences of greater than

background levels. Give nature
of show, age and depth of rock:

3 From Avalableinformation, 1St
al commercia drilling in this

areathat produced or yielded NONE
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

4 Arethere any Indications of gas

. o
hydrates at this location NO

5 Aretherereasons to expect
hydrocarbon accumulations at NO
this site? Please give details.

6 [ Wha "specid” precautions will
i illing?
be taken during drilling? NONE

7 What abandonment procedures

do you plan to follow: STANDARD

8 PleaseTist other natural or man-
made hazards which may effect

ship’s operations: NONE
(e.g. ice, currents, cables)

9 Summary: What do you con-
sider the mgjor risksin drilling | NONE
at thissite?
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ODP Site Description Forms:

Page5 - Lithologic Summary

New Revised
[ Proposal #: 486 RevZ [ Ste# PAT-8C | Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
0-56m Miocene to 155 | Radiolarian Clay near edge of equa- | 2 m/my
Recent torial circulation
70-183 Oligocene?. carbonates equatorial current | 14 m/my
1.65
' system
Eocene to
183-283 . 17 - .
early Olig.? carbonates and sili- | equatoria high 17 m/my
ceous carbonates | productivity zone
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April 1998 Submission

**REVISED AFTER EW9709***

SITE PAT-10B (Central Pacific, between Clipperton and
Clarion F2)

12° 01.999' N, 143° 41.57/2° W

SITE OBJECTIVES

PAT-10B will be drilled as part of the Phase 1 (56 Ma transect) to define early
Eocene equatorial circulation and study how ocean circulation evolved astheworld cooled
from the Paleocene thermal maximum. It will also be used to study equatorial ocean cir-
culation in the middle and late Eocene including deepwater flow and properties, aswell as
define the CCD during the Eocene/Oligocene transition. At 56 Ma, the backtracked loca-
tionwas 1°S, 110° W based upon a hotspot reference frame (Gripp and Gordon, 1990, for
0-5 MaPacific-hot spot rotation pole; Engebretson et al., 1985, for older poles). At 40 Ma,
the site was located at about 2° N, 115° W, and it crossed the equator at about 50 Ma. The
site’ s near-equatorial position in the early Eocene will be important to define the strength
of equatorial upwelling and define the evolution of the South Equatroial Current.

GENERAL DESCRIPTION

PAT-10B should have been situated underneath the South Equatorial Current in
the Early Eocene, and crossed the equator at about 50 Ma .1t is located between the Clip-
perton and Clarion Fracture Zonesin aregion known to have little sediment deposition in
the late Neogene (Figure PAT10-1). No reliable magnetic anomaly data are available
between the Clipperton and Clarion Fracture Zones because the crust was formed near the
Eocene magnetic equator (Cande et al., 1989). Crustal age was estimated using data from
the DSDP Sitesin the region.

EW9709 SURVEY

PAT-10B was surveyed on 7 January 1998 with hydrosweep swathmap bathyme-
try, digital 3.5 kHz subbottom profiling and 80 c.i. watergun seismic reflection profiling
aboard the R/V Ewing. The site was also piston cored . PAT-10B islocated in classic
abyssal hill terrain (Figure PAT10-2), typically buried beneath about 200 msec TWTT sed-
iment cover (~150 m; Figure PAT10-3). Orientation on the abyssal hill topography is
NNW, and the typical wavelength between hillsis about 10 km. Small eruptive centers,
much smaller than seamounts, occur occasionally and are the only complexity to the
bathymetry.

LITHOLOGIC DESCRIPTION
Nearest sediment core; EW9709-14PC 12° 02.067' N, 143° 41.974 W 5178 m, 1116 cm
of recovered sediment.

Core 14PC was shorter than our average core and terminated in a calcareous radiolarian
ooze. A fragmented Mn crust was found at the top of the core. At section breaks the sedi-
ment was reddish brown radiolarian clay. The catcher sampleis a calcareous radiolarian
ooze. Top of Section IV to top of Section VI (248-549 cm): lower part of the D. ateuchus
zone (mid Oligocene) based on a poorly preserved assemblage. Also containing rare
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reworked upper Eocene species and abundant Orosphaerid fragments. Top of section 11
(815 cm): poorly preserved assemblage no younger than the D. ateuchus zone and possi-
bly asold asthe T. tuberosa zone. Core catcher: a calcareous radiolarian ooze with mod-
erate preservaton of the specimens. The sample comes from the upper part of theT.
tuberosa zone (early Oligocenein age).

Nearest drillsite: DSDP Site 162 14° 52.19' N, 140° 02.61' W, 4854 mbd 153 m sedi-
ment thickness.

Site 162 experiences a hiatus from the early Oligocene to the Holocene. The remainder of
the Oligocene can be found between 0 and 36 mbsf. Carbonate islow in the Oligocene,
and virtually disappearsin the earliest Oligocene sediments. Thereis arelatively small
(~15 m thick) late Eocene section , also with very little carbonate and an extensive middie
Eocene more carbonate-rich section. The basal sediments at 150 mbsf are early to early-
middle Eocene in age, based on nannofossils.

SEISMIC INTERPRETATION
Primary Site (PAT-10B): EW9709 PAT10 seidline 6 JD007 11:16:01 gmt (SP 4025)
Priority: 1
Crustal age: 57 Ma (?)
Location: 12° 01.999' N 143° 41.572° W
Site water depth: 5147 m (6.863 sec TWTT)
Sediment thickness: 0.230 sec (183 m)
Proposed Drilling Depth: 188 m

Based upon the seismic reflection sections, PAT-10B is covered with a uniform
sediment cover. Thetop set of reflectorsin the sediment column is probably more than just
the signature of the outgoing pulse, but layering can only occasionally be seen on the 3.5
kHz data. The middle part of the sediment section is acoustically transparent but the
lower ~100 msec TWTT has distinct reflectors. We believe that this sequence is the basal
more carbonate-rich early Eocene sequence. The near-surface reflectors may be equiva-
lent to the Eocene/Oligocene boundary sequence that we have observed at other proposed
drillsites (e.g. in the middle of the sedimentary section at PAT-17).

GEOLOGIC HAZARDS
There are no known geologic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS
There are no manmade hazards in the vicinity.

SUBMITTED DATA, 3/98

The following data have been used to pick the location of PAT-*** and are being
submitted in this package:
Seismic Lines submitted:

EW9709 PAT10 seidine 1

EW9709 PAT10 seidine 2

EW9709 PAT10 seidine 3

EW9709 PAT10 seidline 4

EW9709 PAT10 seidine5
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EW9709 PAT10 seidline 6
EW9709 PAT10 seidline 7

3.5 Khz data:
EW9709 PAT10 35line 1
EW9709 PAT10 35line 2
EW9709 PAT10 35line 3
EW9709 PAT10 35line 4
EW9709 PAT10 35line5
EW9709 PAT10 35line 6
EW9709 PAT10 35line 7

FIGURES

Fig PAT10-1: Location map for PAT-10B, on GEBCO bathymetry. Proposed drill siteis
marked.

Fig PAT10-2: Swathmap bathymetry for the PAT-10B region, from the EW9709 site sur-
vey. Proposed drill siteis marked.

FigPPAT10-3: Seismicprofile PAT10-seisline6 acrossPAT-10B, from EW9709. Proposed
drill siteis marked.

Fig PAT10-4: 3.5kHz subbottom profile PAT10-35line 6 across PAT-10B, from EW9709.
Proposed drill siteis marked
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Figure PAT10-1: Location map for PAT-10B on GEBCO bathymetry
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Fig PAT10-2: Swathmap bathymetry for the PAT-10B region, from the EW9709 site sur-
vey. Proposed drill siteis marked.
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Section A: Proposal Information

Title of Proposal

Proposal Number: [ 486-Rev2 |

Site Specific
Objectives

(Must include general
objectivesin proposal)
List Previous
Drilling in Area

Page 1 - General Site Information

New Revised

Paleocene Equatorial Pacific APC Transect

Date Form Submitted: [ 15 March 1998

Eocene Thermal Maximum

define equatorial circulation and changes in deep water flow properties

DSDP Site 162

Section B: General Site Information

Site Name: T STETSE I EETe e | Areaor o
(eg. swrac01a) | PAT-10B " e e Location: | Central Pacific Ocean
ormer Site #
Latitude: | Deg: 12 Min: O1.999N Jurisdiction: [ hone
Longitude: [ Deg: 143 Min: 41.572W Distanceto Land: [ >T000 km
Priority of Site: [ Primary: T Alt: Water Depth: | 5147 m (6.863 sec)
Section C: Operational Information
Sediments.What s the total sed. thickness? 183 m Basement
Proposed
Penetration (m) | 183 meters 4.5 meters
General N -
Lithologies: | Siliceous clay, calcareous siliceous ooze MORB
Coring Plan
(circle): | 1-%3-APC| VPC* PCS RCB Re-entry HRGB
. * Systems Currently Under Development
Logging Standard Tools Specia Tools LWD
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
. tion
Estimated | Drilling/Coring: LCogaing: Total On-Site:
days. | 3.8 days 0.5 4.3 days
Hazards/ [ List possible hazards due o ice, hydrocarbons, dumpsites, cables, efc What 1s your Weather Window?
Weather | none all year
Instructions:

Please fill out these forms for each site that you are proposing to drill, including as much detail as possible. The following table describes the purpose of each page, what
information is needed, and when each page should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
1 General Tnfo. about propos- JOTDES Office, Data When submitiing preliminary JOIDES Office
als, sitelocation and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu
operational needs ODP/TAMU, SSP, PPSP site information. www: http://www.whoi.edu/joides/
2 Information regarding site JOIDES Office, Data When submitting full proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www:_http://www.ldeo.columbia.edu/databank/
3 Detaled Logging Plan JOIDES Office, Log- | When submitting Tull proposal ODP-LDEO Wirdline Logging Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www: http://www.ldeo.columbia.edu/BRG/brg _home.html
4 Lithologic Summary JOIDES Office, Data When proposdl is placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.|deo.columbia.edu/databank/
5 PolTution and Safefy Hazard JOTDES Office, Data When proposal 1s placed on Site Survey Data Bank
Summary Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Page 2 - Site Survey Detail
New

Proposal #. 486-Rev2

| Ste# PAT-10B

| Date Form Submitted: 15 March 1998

SsP
Requir- Exists
ements InDB . . .
Data Type Details of available data and data that are till to be collected
1 Primary Line(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PAT10 seidline 6, JDO07, 11:16:01 gmt
seismic reflection Crossing Lines(s):
2 Primary Cine(s): Location of Siteon line (SPor Time only)
Deep Penetration
seismic reflection Crossing Lines(s):
3 | Seismic Veocity?
4 | SesmicGnd Y EW9709 PAT10 survey
5a | Refraction
(surface)
5b [ Refraction
6 g%arktﬁtéom) Cocation of SiteonTine (Time) |
' EW9709 PAT10 survey
7 | Swaih
bathymetry EW9709 PAT10 survey
8a | Side-Tooking
sonar (surface)
8b [ Side-looking
sonar (bottom)
9 | Photography
or Video
10 [ Hea How
11a | Magnetics Y EWO709 PATI0 survey
11b [ Gravity
12 [Sediment cores X EW9709 14PC (11.16 m Iength)
13 [ Rock sampling
14a | Water current daia
14b [TceConditions
15 [ OBS microseismicity
16 | Navigation
g X EW9709 PAT10 survey
17 | Other
SSP Classification of Site [ SSP Waichdog: | Daie of Last Review:

SSP Comments:

X=required; X*=may be required for specific sites; Y =recommended; Y*=may be recommended for specific sites; R=required for re-
entry sites; T=required for high temperature environments; Accurate velocity information is required for holes deeper than 400m.
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ODP Site Description Forms: Page 3 - Detailed Logging Plan
New Revised

Proposal #:486-Rev2 Ste# PAT-10B Date Form Submitted: 15 March 1998
Water Depth (m): 5147 Sed. Penetration (m): 183 Basement Penetration (m): 5

Do you need to use the conical side-entry sub (CSES) at this site? Yes No X

Are high temperatures expected at this site? Yes No X

Are there any other special requirements for logging at this site? Yes No X only Quad Combo

If“Yes’ Pleasedescriberequirements:
What do you estimate the total logging time for this site to be: 0.5days

Relevance
Measurement Type Scientific Objective (1=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-Laterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP

For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at: Note: Siteswith greater than 400 m of penetration
or significant basement penetration require

borehol e@ deo.columbia.edu deployment of standard toolstrings.

http://www.ldeo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182
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ODP Site Description Forms: Page 4 - Pollution & Safety Hazard Summary
Please fill out information in al gray boxes New Revised

[ Proposal #: 486-RevZ [ Ste# PAT-10B [ Date Form Submitted: 15 March 1998

1 [ Summary of Operations at Site;

ﬁ?g‘;‘?ﬁt'fbﬂiﬁ;‘;;‘{jﬁ'nﬁ? Triple APC/XCB to basement, MDCB 4.5 m into basement,

page 3) log with Quad combo

2 Based on Previous DSDP/ODP
drilling, list al hydrocarbon NONE
occurrences of greater than

background levels. Give nature
of show, age and depth of rock:

3 From Avalableinformation, 1St
al commercia drilling in this

areathat produced or yielded NONE
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

4 Arethere any Indications of gas

. o
hydrates at this location NO

5 Aretherereasons to expect
hydrocarbon accumulations at NO
this site? Please give details.

6 [ Wha "specid” precautions will
i illing?
be taken during drilling? NONE

7 What abandonment procedures

do you plan to follow: STANDARD

8 PleaseTist other natural or man-
made hazards which may effect

ship’s operations: NONE
(e.g. ice, currents, cables)

9 Summary: What do you con-
sider the mgjor risksin drilling | NONE
at thissite?
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ODP Site Description Forms:

Page5 - Lithologic Summary

CGISS Technical Report 98-02

New Revised
[ Proposal #: 486 RevZ [ Ste# PAT-10B | Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
0-30(?) Oligocene 155 |siliceousclay near edge of cen- | 1 m/my
to Recent tral gyre
30-105 Eocene 155 radiolarian clays equatorial circula- | 5 m/my
' and oozes tion system
105-183 Early 1.65 calcarous siliceous eguatori a circula- | 13 m/my
Eocene ooze tion system
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April 1998 Submission

**REVISED AFTER EW9709***

SITE PAT-18A (Central Pacific, between Clipperton and
Clarion F2)

12° 57.032'N, 143° 49.249' W

SITE OBJECTIVES

PAT-18A ispart of the Phase 1 (56 Ma) transect and was at the equator at 56 Ma. It
is of high priority and will be needed to define equatorial circulation and upwelling in the
early Eocene. Its primary role will be to monitor equatorial upwelling and evolution of the
South Equatorial Current. It will aso be used to monitor bottom waters generated in the
Antarctic and to study the changes of the CCD from the Eocene to the Oligocene. At 56
Ma, the backtracked location was 0° N, 110° W based upon a hotspot reference frame
(Gripp and Gordon, 1990, for 0-5 Ma Pacific-hot spot rotation pole; Engebretson et al.,
1985, for older poles), while at 40 Ma, the site was located 3° N, 116° W.

GENERAL DESCRIPTION

PAT-18issituated about 2 degrees south of the Clarion Fracture Zone in the cen-
tral tropical Pecific (Fig PAT18-1) in aregion known to have little sediment deposition in
the Neogene. No reliable magnetic anomaly data are avail able between the Clipperton and
Clarion Fracture Zones because the crust was formed near the Eocene magnetic equator
(Cande et a., 1989). Crustal age was estimated based upon extrapolation of regional
DSDP crustal ages.

EW9709 SURVEY

PAT-18A was surveyed on 08 January 1998 with hydrosweep swathmap bathyme-
try, digital 3.5 kHz subbottom profiling and 80 c.i. watergun seismic reflection profiling
aboard the R/V Ewing. The site was also piston cored, but the piston core was lost while
trying to recover it. PAT-18A islocated just north of amajor uncharted fracture zone
which we propose to call the Mahi Mahi Fracture Zone (Figure PAT18-2). Relief across
Mahi Mahi FZ in our survey areais about 1 km, and it trends parallel to Clarion FZ to the
north. Almost all of the topography between PAT-10 and PAT-18 is disturbed, probably
more reliably indicating the size of the fracture zone influence. Despite the bathymetric
disturbance, we found an excellent drillsite about 15 km north of Mahi Mahi FZ in agen-
tle valley in the abyssal hill topography leading NNW.

LITHOLOGIC DESCRIPTION
Nearest Sediment Core: no EW9709 core. PC16 lost while trying to pull out.

Nearest drillsite:  DSDP Site 162 14° 52.19' N, 140° 02.61" W, 4854 mbdl.

153 m sediment thickness.
Site 162 experiences a hiatus from the early Oligocene to the Holocene. The remainder of
the Oligocene can be found between 0 and 36 mbsf. Carbonate islow in the Oligocene,
and virtually disappearsin the earliest Oligocene sediments. There isarelatively small
(~15 m thick) late Eocene section , also with very little carbonate and an extensive middle
Eocene more carbonate-rich section. The basal sediments at 150 mbsf are early to early-
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middle Eocenein age, based on nannofossils. PAT-18A, becauseit isamost 4° to the
west, should have late Paleocene-age basal sediments.

SEISMIC INTERPRETATION
Primary Site (PAT-18A): EW9709 PAT18 seidline6 JD008 20:32:57 gmt (SP 3472)
Priority: 1
Crustal age: 57 Ma(?)
Location: 12° 57.032' N 143° 49.249' W
Site water depth: 5058 m (6.744 sec TWTT)
Sediment thickness: 0.292 sec (232 m)
Proposed Drilling Depth: 237 m

Once away from the disturbed topography at the fracture zone we found moderately thick
sediment cover everywhere. We chose PAT-18A to bein asomewhat thicker sediment
section in the westernmost valley. The sediments at PAT-18A are 232 m thick, and can
roughly divided in two. The upper unit has few if any reflectors and is 164 m (210 msec
TWTT) thick. Thelower unit isabout 67 m thick (82 msec TWTT) and is distinctly more
reflective. We interpret this unit to be more carbonate-rich (higher acoustic impedance)
than the unit above.

GEOLOGIC HAZARDS
There are no known geologic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS

EW9709-PC16 was lost during pullout at aposition of 12° 56.987° W, 143°
43.973 W. We aso lost about 2.5 km of deep-seawire attached to the core. Thisarea
should be avoided for drilling.

SUBMITTED DATA, 3/98
The following data have been used to pick the location of PAT-18A and are being
submitted in this package:

Seismic Lines submitted:
EW9709 PAT18 seidine 1
EW9709 PAT18 seidine 2
EW9709 PAT18 seidine 3
EW9709 PAT18 seidine 4
EW9709 PAT18 seidine 5
EW9709 PAT18 seidine 6
EW9709 PAT18 seidine 7

3.5 kHz data:
EW9709 PAT18 35line 1
EW9709 PAT18 35line 2
EW9709 PAT18 35line 3
EW9709 PAT18 35line 4
EW9709 PAT18 35line 5
EW9709 PAT18 35line 6
EW9709 PAT18 35line 7
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FIGURES
Fig PAT18-1: Location map for PAT-18A, on GEBCO bathymetry. Proposed drill siteis

marked.

Fig PAT18-2: Swathmap bathymetry for the PAT-18 region, from the EW9709 site sur-
vey. Proposed drill siteis marked.

FigPAT18-3: Seismic profile PAT18-seisline6 acrossPAT-18A, from EW9709. Proposed
drill site is marked.

Fig PAT18-4: 3.5kHz subbottom profile PAT18-35line 6 acrossPAT-18A, from EW9709.
Proposed drill siteis marked
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Figure PAT18-1: Location map for PAT-18A on GEBCO bathymetry
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Figure PAT18-4: 3.5 kHz subbottom profile PAT18-35line 6 across
PAT-18A
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ODP Site Description Forms: Page 1 - General Site Information
Pleasefill out information in all gray boxes New Revised
Section A: Proposal Information

Title of Proposal [ pgjencene Equatorial Pacific APC Transect

Proposal Number: | 486-Rev?Z | Date Form Submitted: | 15 March 1998

SitebSpecific Eocene Thermal Maximum
(Must ind ude generd define equatorial circulation and productivity, monitor deepwater flow properties, paleo
objectivesin proposal) CCD
List Previous i
Drillingin Area. | DSDP Site 162

Section B: General Site | nfor mation

Site Name: TF SteTs areoccupaiion | Areaor e
(eg. swrac-01a) | PAT-18A o O D Location: | Central Pacific Ocean
fi Site#
Latitude: | Deg: 12 Min: 57.032N < Jurisdiction: | none
Longitude: | Deg: 143 Min: 49.249W Distance to Land: | >1000 km
Priority of Site: [ Primary: T ATt Water Depth: | 5058 meters (6.744 seC)

Section C: Operational Information

Sediments.What 1sthe total sed. thickness? 232 m Basement
Proposed
Penetration (m) | 232 meters 4.5 meters
Genera N -
Lithologies: | S clay, calcar silig ze MORB
Coring Plan
eee———
(circle): 1-2-3-APC VPC* XCB MDCB* PCS RCB Re-entry HRGB
. * Systems Currently Under Development
Logging Standard Tools Specia Tools CLWD
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
) tion
Estimated | Drilling/Coring: LCogoing: Total On-Site:
days: | 4.6 1.0 5.6
Hazards/ [ List possible hazards dueto ice, hydrocarbons, dumpsites, cables, eic. What 1s your Weather Window?
Weather | 2500 m of cable w/ piston core assembly lost near 12°56.987'N, 143°43.973' W al year
Instructions:

Please fill out theseformsfor each sitethat you are proposing to drill, including as much detail as possible.
The following table describes the purpose of each page, what infor mation is needed, and when each page
should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
1 General Tnfo. about propos- JOTDES Office, Data When submitiing preliminary JOIDES Office
als, sitelocation and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu

operational needs ODP/TAMU, SSP, PPSP site information. www: _http://www.whoi.edu/joides/

2 Tnformation regarding Site JOIDES Office, Data When submitting Tull proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www: http://www.|deo.columbia.edu/databank/
3 Detaled Logging Plan JOTDES Office, Log- When submitting full proposal ODP-LDEO Wireline Logging Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www: http://www.ldeo.columbia.edu/BRG/brg _home.html
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) LCithologic Summary JOTDES Office, Data When proposal 1S placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_ http://www.|deo.columbia.edu/databank/
5 PolTution and Safety Hazard JOTDES Office, Data When proposa s placed on Site Survey Data Bank
Summary Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
- PPSP PPSP review. ] WWW: http://www: |deo.columbia.edu/databank/
ODP Site Description Forms: Page 2 - Site Survey Detall

Please fill out information in all gray boxes

New Revised

[ Proposal #: 486-Rev2 [ Ste# PAT-I8A | Date Form Submitted: I5 March 1998
SSP
Requir- Exists
ements InDB . . .
Data Type Details of available data and data that are still to be collected
1 Primary Line(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PAT18 seidline 6, JD008, 20:22:57 gmt
seismic reflection o
Crossing Lines(s):
2 Primary Line(s): Location of Site online (SP or Time only)
Deep Penetration
seismic reflection o
Crossing Lines(s):
3 | Seismic Velocity?
4 | Sasmecnd Y EW9709 PAT-18 survey
5a | Refraction
(surface)
5b [ Refraction
(near bottom) -
6 35kHz Cocation of Siteon line (Time)
EW9709 PAT-18 survey
7 | Swaih
bathymetry EW9709 PAT-18 survey
8a | Side-Tooking
sonar (surface)
8b [ Side-looking
sonar (bottom)
9 [ Photography
or Video
10 | Heat How
11la [ Magnefics Y EW9/09 PAT-18 survey
11b [ Gravity
12 | Sediment cores X EW9/09 PC16 (unfortunately, 1t’s still stuck in the bottom)
13 | Rock sampling
14a | Waiter current data
14b [ TceConditions
15 | OBS microseismicity
16 | Navigation
9 X EW9709 PAT-18 survey
17 | Other
SSP Classification of Site: [ SSP Waichdoag: [ Date of Last Review:

SSP Comments:

X=required; X*=may berequired for specific sites; Y=recommended; Y*=may be recommended for spe-
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cific sites; R=required for re-entry sites; T=required for high temperature environments, 3 ceur ate veloc-
ity information isrequired for holes deeper than 400m.

ODP Site Description Forms: Page 3 - Detailed L ogging Plan
New Revised

Proposal #486-RevZ2 Ste# PAT-18A Date Form Submitted: 15 March 1998

Water Depth (m): 5058 Sed. Peneiration (m): 232 Basement Peneiration (m): 5

Do you need to use the conical side-entry sub (CSES) at thissite? Yes No X
Arehigh temperatures expected at thissite? Yes No X
Arethereany other special requirementsfor logging at this site? Yes No X Standard
logging suite

If“Yes’ Pleasedescriberequirements:
What do you estimate thetotal logging timefor thissiteto be: 1.0 days

Relevance
Measurement Type Scientific Objective (1=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-Laterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP
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For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at:

borehol e@l deo.columbia.edu
http://www.|deo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182

Note: Siteswith greater than 400 m of penetration
or significant basement penetration require
deployment of standard toolstrings.

ODP Site Description Forms:

Pleasefill out information in all gray boxes New

Page 4 - Pollution & Safety Hazard Summary
Revised

[ Proposal #: 486-Rev2 [ Ste# PAT-18A

[ Date Form Submitted: 15 March 1998

Summary of Operations at Site:
(Example: Triple-APC to refusal, XCB
10 minto basement, log as shown on
page 3.)

Triple APC/XCB to basement, MDCB 4.5 m into basement, log with stan-
dard logging suite

Based on Previous DSDP/ODP
drilling, list al hydrocarbon
occurrences of greater than
background levels. Give nature
of show, age and depth of rock:

NONE

From Avalableinformation, Tist
all commercia drilling in this
areathat produced or yielded
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

NONE

Arethere any indicalions of gas
hydrates at this location?

NO

Arethere reasons to expect
hydrocarbon accumulations at
this site? Please give details.

NO

What "special” precautions will
be taken during drilling?

NONE

What abandonment procedures
do you plan to follow:

STANDARD

PleaseTist other natural or man-
made hazards which may effect
ship’s operations:

(e.g. ice, currents, cables)

EW9709 PC16 lost during site survey cruise with 2.5 km of wire rope
at 12°56.987" N, 143° 43.973' W

Summary: What do you con-
sider the major risksin drilling
at this site?

NONE
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ODP Site Description Forms:

Page5 - Lithologic Summary

New Revised
[ Proposal # 486 RevZ [ Sfe# PAT-18A [ Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
0-164 Eoceneto 1.56 | siliceousooze, sili- | near edge of cen- | 3 m/my
Recent ceous clay tral gyre
164-232 Paleoc. to 165 calcareousradiolar- | equatoria circula- | 11 m/my
early Eoc. ' ian ooze tion system
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April 1998 Submission

**REVISED AFTER EW9709***

SITE PAT-12C (Central Pacific between Clipperton and
Clarion F2)

13° 48.977'N, 143° 53.348'W

SITE OBJECTIVES

PAT-12C will bedrilled as part of the Phase 1 (56 Ma) transect. It will be used to
define the northern boundary of the South Equatorial Current and to define the extent of
upwelling at the early Eocene equator. It will also help define tropical current structure
and sedimentation in the middle and late Eocene as well. PAT-12C will aso be used to
monitor bottom waters generated in the Antarctic and changesin CCD through the Pal eo-
gene. At 56 Ma, the backtracked location based upon a hotspot reference frame (Gripp
and Gordon, 1990, for 0-5 Ma Pacific-hot spot rotation pole; Engebretson et al., 1985, for
older poles) was 1° N, 111° W. At 40 Ma, the site was located at about 4° N, 116° W.
Because of its position, PAT-12C will also help to monitor the position of the ITCZ in the
L ate Eocene and perhaps early Oligocene.

GENERAL DESCRIPTION

PAT-12C issituated about a degree south of the Clarion Fracture Zone in abyssal
hill terrain typical of the Central Pacific. The region between the Clipperton and Clarion
Fracture zones is known to have a hiatus for much of the Neogene caused by a deepening
CCD. No reliable magnetic anomaly data are available between the Clipperton and Clar-
ion Fracture Zones because the crust was formed near the Eocene magnetic equator
(Cande et a., 1989). Crustal age was estimated based upon extrapolation of regional
DSDP crustal ages.

EW9709 SURVEY

PAT-12C was surveyed on 9-10 January 1998 with hydrosweep swathmap
bathymetry, digital 3.5 kHz subbottom profiling and 80 c.i. watergun seismic reflection
profiling aboard the R/V Ewing. The site was also gravity cored. PAT-12C islocated in
abyssal hills striking toward the NNW. The abyssal hills have two wavelength scales—
about 15 km and about 3 km. The siteis everywhere covered with sediments, about 150-
200 msec TWTT (120-160 m).

LITHOLOGIC DESCRIPTION
Nearest sediment core: EW9709-17GC 13° 48.796' N, 143° 47.945 W, 5084 m; 276 cm
sediment recovered

The core catcher sample from 17GC contained yellowish brown sediment and a moder-
ately to poorly preserved reworked radiolarian assemblage. The most abundant forms
derived from the upper part of the middle Eocene (P.mitra through P.goetheana zones).
with somerarer specimens from the lower Oligoceneto upper Eocene. Finally therewasa
trace amount of specimens from the mid to upper Miocene. The sample from the top of
section Il (29 cm) is more dark grayish brown in color but was very similar to the catcher
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sample in terms of the dominant middle Eocene forms present; however there were no
identifiable lower Oligocene or mid to upper Miocene forms. Instead ther were trace
amounts of Quaternary radiolarian fauna. Our interpretation of these samplesisthat the
catcher sample represents sediment possibly deposited in the mid to late Miocene along
with reworked middle Eoceneto lower Oligocene sediments. The sample from 29 cm rep-
resents almost the same reworked middle Eocene assemblages (with no lower Oligocene
or mid Miocene present) redeposited in the Quaternary.

Nearest drillsite:  DSDP Site 162 14° 52.19' N, 140° 02.61' W, 4854 mbsl. 153 m sed-
iment thickness.

Site 162 experiences a hiatus from the early Oligocene to the Holocene. The remainder of
the Oligocene can be found between 0 and 36 mbsf. Carbonate islow in the Oligocene,
and virtually disappearsin the earliest Oligocene sediments. There isarelatively small
(~15 m thick) late Eocene section , also with very little carbonate and an extensive middle
Eocene more carbonate-rich section. The basal sediments at 150 mbsf are early to early-
middle Eocene in age, based on nannofossils.

SEISMIC INTERPRETATION
Primary Site (PAT-12C): EW9709 PAT12 seidine 6 JD010 13:02:06 gmt, shot 3678
Priority: 1
Crustal age: 57 Ma (?)
Location: 13° 48.977' N 143° 53.348' W
Site water depth: 4965 m (6.620 sec TWTT)
Sediment thickness: 0.182 sec (141 m)
Proposed Drilling Depth: 146 m

PAT-12C was chosen along the crest of an abyssal hill on PAT12 seidine6. It was
chosen here because the sediment was typical in thickness and both sediments and base-
ment were well-imaged. The sediment column is about 140 m thick and vaguely layered
throughout. We assume, based on the gravity coring, that beneath athin red clay section
there lies alower Oligocene/upper Eocene to uppermost Paleocene section. We observe
no strong sediment reflectors near basement and believe that the sediments remain oozes
to basement.

GEOLOGIC HAZARDS
There are no known geol ogic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS
There are no manmade hazards in the vicinity.

SUBMITTED DATA, 3/98

The following data have been used to pick the location of PAT-12C and are being
submitted in this package:
Seismic Lines submitted:

EW9709 PAT12 seidine 1

EW9709 PAT12 seidine 2

EW9709 PAT12 seidine 3
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EW9709 PAT12 seidine 4
EW9709 PAT12 seidine 5
EW9709 PAT12 seidine 6
EW9709 PAT12 seidine 7
EW9709 PAT12 seidline 8

3.5 kHz data:
EW9709 PAT12 35line 1
EW9709 PAT12 35line 2
EW9709 PAT12 35line 3
EW9709 PAT12 35line 4
EW9709 PAT12 35line5
EW9709 PAT12 35line 6
EW9709 PAT12 35line 7
EW9709 PAT12 35line 8

FIGURES
Fig PAT12-1: Location map for PAT-12C, on GEBCO bathymetry. Proposed drill siteis

marked.

Fig PAT12-2: Swathmap bathymetry for the PAT-12C region, from the EW9709 site sur-
vey. Proposed drill siteis marked.

FigPAT12-3: Seismic profile PAT12-seisline6 across PAT-12C, from EW9709. Proposed
drill siteis marked.

Fig PAT12-4: 3.5 kHz subbottom profile PAT12-35line 6 across PAT-12C, from EW9709.
Proposed drill siteis marked
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Figure PAT12-1: Location map for PAT-12C on GEBCO bathymetry
region. Proposed drillsite is marked

20°

10°



CGISS Technical Report 98-02 Volume 1

Figure PAT12-2: EW9709 swathmap bathymetry for the PAT-12C
region. Proposed drillsite is marked
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Figure PAT12-4: PAT12-35line 6. 3.5 kHz subbottom profile across
PAT-12C.
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ODP Site Description Forms: Page 1 - General Site Information
Please fill out informationin all gray boxes New Revised
Section A: Proposal Information

Title of Proposal ' pajencene Equatorial Pacific APC Transect

Proposal Number: | 486-Rev?Z | Date Form Submitted: | 15 March 1998

Site Specific [[Eocene Thermal Maximum

Objectives - i - : :
(Must indlud cenerd define pattern structure of equatorial current system and equatorial upwelling, monitor

objectivesin proposal) | deep water flow properties, paleo-CCD, and ITCZ

List Previous )
Drillingin Area | DSDP Site 162

Section B: General Site Information

1 . T siteTsareoccupaiion
(cs SeAc o | PAT-12C o Doy L reaor | Gentral Pacific Ocean
Latitude: [ Deg: 13 Min: 48.9%)r7mﬁM Jurisdiction: [ none
Longitude: | Deg: 143 Min: 53.348W Distanceto Land: [ >T000 km
Priority of Site: [ Primary: T ATt Water Depth: 4965 m (6.620 Sec)

Section C: Operational Information

Sediments.What is the total sed. thickness? 141 m Basement
Proposed
Penetration (m) | 141 meters 4.5 meters
General
Lithologies: | Siliceous clay and siliceous ooze MORB
Coring Plan

(circle): | 1-43-APC VPCH MDCB* PCS RCB Re-entry HRGB

* Systems Currently Under Development
LWD

Logging Standard Tools Specia Tools
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
tion
Estimated | Drilling/Coring: Cogging: Total On-Site:
days. | 3.0days none 3.0 days
Hazards/ | Listpossibie hazards due to ice, hydrocarbons, dumpsites, cables, eic. VWhat IS your Weather Window?
Weather | none all year
Instructions:

Pleasefill out these forms for each site that you are proposing to drill, including as much detail as possible. The following table describes the purpose of each page, what
information is needed, and when each page should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
1 General Tnfo. about propos- JOIDES Office, Data When submitting preliminary JOIDES Office
als, site location and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu
operational needs ODP/TAMU, SSP, PPSP site information. www: _http://www.whoi.edu/joides/
Z Tnformation regarding Site JOIDES Office, Data When submitting Tull proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www:_http://www.|deo.columbia.edu/databank/
3 Detailed Cogging Plan JOTDES Office, Cog- When submitting fulT proposal ODP-LDEQO Wireline Logaing Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www: http://www.ldeo.columbia.edu/BRG/brg_home.html
) LCithologic Summary JOTDES Office, Data When proposal 1S placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_ http://www.|deo.columbia.edu/databank/
5 PolTution and Safety Hazard JOTIDES Office, Data When proposa s placed on Site Survey Data Bank
Summary Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.|deo.columbia.edu/databank/
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Page 2 - Site Survey Detail
New

[ Proposal #: 486-RevZ2 | Ste# PAT-12C | Date Form Submitted: I5 March 1998
SsP
Requir- Exists
ements InDB . . .
Data Type Details of available data and data that are till to be collected
1 Primary Line(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PAT12 seidine 6, JD010, 13:02:06 gmt
seismic reflection o
Crossing Lines(s):
2 Primary Cine(s): Location of Siteon line (SPor Time only)
Deep Penetration
seismic reflection o
Crossing Lines(s):
3 | Seismic Veocity?
4 | SesmicGnd Y EW9709 PAT12 survey
5a | Refraction
(surface)
5b [ Refraction
(near bottom) -
6 35 kHZ Location of Stteonllne(Tlme
EW9709 PAT12 survey
7 | Swaih
bathymetry EW9709 PAT12 survey
8a | Side-Tooking
sonar (surface)
8b [ Side-looking
sonar (bottom)
9 | Photography
or Video
10 [ Heat Flow
1la [Magnefics Y EW9709 PATI12 survey
11b [ Gravity
12 [ Sediment cores X EW9709-17/GC (276 cm Tength)
13 [ Rock sampling
14a | Water current daia
14b [TceConditions
15 [ OBS microseismicity
16 | Navigation
g X EW9709 PAT12 survey
17 | Other
SSP Classification of Site [ SSP Waichdog: | Daie of Last Review:

SSP Comments:

X=required; X*=may be required for specific sites; Y =recommended; Y*=may be recommended for specific sites; R=required for re-
entry sites; T=required for high temperature environments; *Accurate veloci ty information is required for holes deeper than 400m.
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ODP Site Description Forms: Page 3 - Detailed Logging Plan
New Revised

Proposal #:486-Rev2 Ste# PAT-12C Date Form Submitted: 15 March 1998
Water Depth (m): 4965 Sed. Penetration (m): 141 Basement Penetration (m): 5

Do you need to use the conical side-entry sub (CSES) at this site? Yes No X

Are high temperatures expected at this site? Yes No X

Are there any other special requirements for logging at this site? Yes No X nologging

If“Yes’ Pleasedescriberequirements:
What do you estimate the total logging time for this site to be: none

Relevance
Measurement Type Scientific Objective (1=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-Laterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP

For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at: Note: Siteswith greater than 400 m of penetration
or significant basement penetration require

borehol e@ deo.columbia.edu deployment of standard toolstrings.

http://www.ldeo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182
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ODP Site Description Forms: Page 4 - Pollution & Safety Hazard Summary
Please fill out information in al gray boxes New Revised

[ Proposal #: 486-RevZ [ Ste# PAT-I2C [ Date Form Submitted: 15 March 1998

1 [ Summary of Operations at Site;

ﬁ?g‘;‘?ﬁt'fbﬂiﬁ;‘;;?ﬁ'nﬁ? Triple APC/XCB to basement, MDCB 4.5 m into basement

page 3.)

2 Based on Previous DSDP/ODP
drilling, list al hydrocarbon NONE
occurrences of greater than

background levels. Give nature
of show, age and depth of rock:

3 [ FromAvalableinformation, list
al commercial drilling in this

areathat produced or yielded NONE
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

4 ["Arethereany indicaiions of gas
hydrates at this location? NO

5 Aretherereasons to expect
hydrocarbon accumulations at NO
this site? Please give details.

6 | What “specia™ precautions will
) T,
be taken during drilling~ NONE

7 What abandonment procedures

do you plan to follow: STANDARD

8 PleaseTist other natural or man-
made hazards which may effect

ship’s operations: NONE
(e.g. ice, currents, cables)

9 Summary: What do you con-
sider the mgjor risksin drilling | NONE
at this site?
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ODP Site Description Forms:

Page5 - Lithologic Summary

New Revised
[ Proposal #: 486 RevZ [ Ste# PAT-12C | Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
0-26 Middle 152 | radiolarianclays, | tropical, near cen- | 2 m/my
Eocene to tral gyre
Recent
Paleocene radiolarian clays, near equatorial cir- | 10 m/my
26-141 X 1.56 - . .
to Middle siliceousoozeswith | culation system
Eocene carbonate
CGISS Technical Report 98-02 Volume 1 96
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April 1998 Submission

**REVISED AFTER EW9709***

SITE PAT-19A (Central Tropical Pacific, just N of Clar-
ion FZ)

16° 51.989'N, 138° 06.000' W

SITE OBJECTIVES

PAT-19A will bedrilled as part of the Phase 1 (56 Ma) transect. It will be impor-
tant define the North Equatorial Current/North Equatorial Countercurrent boundary and it
will partly define middle and late Eocene CCD. It will also better define the Middle
Eocene radiolarian bloom noted at PAT-13 and DSDP Site 40 and will be used to define
the shift in ITCZ through the Paleogene by following the change in aeolian dust composi-
tion and flux through time. At 56 Ma, the backtracked location based upon a hotspot refer-
ence frame (Gripp and Gordon, 1990, for 0-5 Ma Pacific-hot spot rotation pole;
Engebretson et al., 1985, for older poles) was5° N, 106° W. At 40 Ma, the site was | ocated
at about 8° N, 111° W.

GENERAL DESCRIPTION

PAT-19 is about a degree north of the Clarion Fracture Zone on abyssal hill topog-
raphy typical of the central Pacific (Figure PAT19-1). Based on magnetic lineations, base-
ment age at PAT-19 should be in magnetic chron 25R, or about 57 Ma (Cande et al., 1989;
timescale of Cande and Kent, 1995) .

EW9709 Survey

PAT-19A was surveyed 23 December 1997 with hydrosweep swathmap bathyme-
try, digital 3.5 kHz subbottom profiling and 80 c.i. watergun seismic reflection profiling
aboard the R/V Ewing. The site was also piston cored. The average water depth at PAT-
19A isgreater than 5 km, and its position has always been well north of the equator. Con-
sequently most of the sediment section has little or no carbonate. Thisfits with the site
survey data--the sea floor return from all acoustic devices was weak, even though al the
terrain at PAT-19 was covered by more than 100 msec TWTT sediment cover.

Theoverall bathymetry istypical of abyssal hills, lineated to the NNW (Figure PAT19-2).
The abyssal hillshave arelief of about 200 m. Two seamountswere discovered during the
site survey, one on the approach to the site and one on the northern edge of the survey
area.

LITHOLOGIC DESCRIPTION
Nearest Sediment Core:.  EW9709-4PC 16° 52.027'N, 138° 05.964' W, 5340 m
(uncorr.) 1526 cm.

The sediment recovered in the piston core EW9709-4PC isred clay with abundant to rare
zeolite crystals throughout the section. Age of the lowermost sediment is uncertain.
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Primary Site (PAT-19A): EW9709 PAT19-seisline5 crosswith PAT19-seidine2; SP3164,

JD357 20:33:02
Priority: 1
Crustal age: 57 Ma

Location: 16° 51.994 N 138° 06.001" W

Site water depth: 5291 m (7.055 sec TWTT)

Sediment thickness: 0.216 sec (164 m)

Proposed Drilling Depth: 169 m

PAT-19A islocated on abyssal hills oriented along aNNW strike. The siteisthus
similar to PAT-13 except that it is covered by somewhat more sediment. The rapid bathy-
metric changes made for large numbers of side echos. The sediment column consists of a
weakly reflective upper unit which we believe is composed of clays and radiolarian oozes,
and amore highly reflective basal unit, which may either be partly lithified or much more
carbonate-rich. The 3.5 kHz was difficult to interpret because of ambient noisefrom 3-4 m
seas, large numbers of side echos, and avery soft bottom. We could only get areturn from

the 12 kHz pinger on the piston core when it was within 300 m of the seafloor.

GEOLOGIC HAZARDS

There are no known geol ogic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS

There are no manmade hazards in the vicinity.

SUBMITTED DATA, 3/98

Thefollowing data from EW9709 have been used to pick the location of PAT-19A

and are being submitted in this package:

Seismic Lines submitted:

EW9709 PAT19-seidine 1
EW9709 PAT19-seidine 2
EW9709 PAT19-seidine 3
EW9709 PAT19-seidine 4
EW9709 PAT19-seidine 5
EW9709 PAT19-seidine 6

3.5 Khz data submitted:

EW9709 PAT19-35line 1
EW9709 PAT19-35line 2
EW9709 PAT19-35line 3
EW9709 PAT19-35line 4
EW9709 PAT19-35line 5
EW9709 PAT19-35line 6
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FIGURES

Fig PAT19-1: Location map for PAT-19A, on GEBCO bathymetry. Proposed drill siteis
marked.

Fig PAT19-2: Swathmap bathymetry for the PAT-19 region, from the EW9709 site sur-
vey. Proposed drill siteis marked.

FigPAT19-3: Seismicprofile PAT19-seisline5acrossPAT-19A, from EW9709. Proposed
drill siteis marked.

Fig PAT19-4: Seismic profile PAT19-35line5 across PAT-19A, from EW9709. Proposed
drill siteis marked
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Haxby (1989) Magnetic lineations of the world’ s ocean basins. American Association
of Petroleum Geologists Map Series.
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Figure PAT19-1: Location map for PAT-19A on GEBCO bathymetry
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Figure PAT19-2: EW9709 swathmap bathymetry for the PAT-19A
region. Proposed drillsite is marked
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Figure PAT19-4: 3.5 kHz profile PAT19-35line 5 across PAT-19A
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ODP Site Description Forms: Page 1 - General Site Information
Please fill out informationin all gray boxes New Revised
Section A: Proposal Information

Title of Proposal ' pajencene Equatorial Pacific APC Transect

Proposal Number: | 486-Rev?Z | Date Form Submitted: | 15 March 1998 |

Site Specific [ Paleogene maximum warmth (56 Ma): this site will help define Tatitudinal position of the

_Objectives | | TCZ houndary between North Equatorial and Equatorial Counter Currents, depth of mid-
(Must include general

objectivesin proposd) | dle and late Eoceane CCD, and Middle Eocene biogenic bloom

List Previous
Drilling in Area: DSDP 40

Section B: General Site Information

1 . T siteTsareoccupaiion
o onmeo | PAT-10A o Doy L oxea o' | Central Pacific Ocean
Latitude: [ Deg: 16 Min: 51.9é§)Er)m1e{lM Jurisdiction: [ none
Longitude: | Deg: 138 Min: 06.000 W Distanceto Land: [ >T000 km
Priority of Site: [ Primary: T ATt Water Depth: [ 5291 m (7.055 sec)

Section C: Operational Information

Sediments.What is the total sed. thickness?_164m Basement
Proposed
Penetration (m) | 164 meters 4.5 meters
General
Lithologies: | red clay, radiolarian ooze MORB
Coring Plan

(circle): 1- VPC* MDCB* PCS RCB Re-entry HRGB

* Systems Currently Under Development
LWD

Logging Standard Tools Specia Tools
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
NONE Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
) tion
Estimated | Drilling/Coring: Logging: Total On-Site;
days. | 3.5days 0.5 days 3.9 days
Hazards/ | Listpossibie hazards due to ice, hydrocarbons, dumpsites, cables, eic. VWhat IS your Weather Window?
Weather | none all year
Instructions:

Pleasefill out these forms for each site that you are proposing to drill, including as much detail as possible. The following table describes the purpose of each page, what
information is needed, and when each page should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
1 Generd Tnfo. about propos- JOTIDES Office, Data When submitting preliminary JOIDES Office
als, site location and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu
operational needs ODP/ITAMU, SSP, PPSP site information. www: _http://www.whoi.edu/joides/
7 Tnformation regarding site JOIDES Office, Data | When submitting full proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www: http://www.|deo.columbia.edu/databank/
3 Detailed Logging Plan JOIDES Office, Log- When submitting full proposal ODP-LDEO Wireline Logging Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www: http://www.ldeo.columbia.edu/BRG/brg_home.html
! LCithologic Summary JOTDES Office, Data When proposal 15 placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
5 PolTution and Safefy Hazard JOIDES Office, Data When proposal 1S placed on Site Survey Data Bank
Summary Bank, ODP/ITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Page 2 - Site Survey Detail

Revised

Proposal #. 486-Rev2

| Ste# PAT-I9A

| Date Form Submitted: 15 March 1998

sSSP
Requir- Exists
ements InDB ) . .
Data Type Details of available data and data that are till to be collected
1 Primary Line(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PAT19-seidine 5
seismic reflection Crossing Lines(s):
EW9709 PAT19-seidine 2
2 Primary Cine(s): Location of Siteon line (SPor Time only)
Deep Penetration
seismic reflection Crossing Lines(s):
3 | Seismic Veocity?
4 [ Seismic Grid Y PAT19 survey
5a | Refraction
(surface)
5b [ Refraction
(near bottom) -
6 35 kHZ Location of Sneonllne(Tlme
PAT19 survey
7 | Swaih
bathymetry PAT19 survey
8a | Side-Tooking
sonar (surface)
8b [ Side-looking
sonar (bottom)
9 | Photography
or Video
10 [ Heat Flow
11a | Magnetics Y PATIO survey
11b [ Gravity
12 ["Sediment cores X EW9/09-4PC
13 [ Rock sampling
14a | Water current data
14b [ TceConditions
15 [ OBS microseismicity
16 | Navigation X PAT19 survey
17 | Other
SSP Classification of Site [ SSP Waichdog: [ Date of Last Review:

SSP Comments:

X=required; X*=may be required for specific sites; Y =recommended; Y*=may be recommended for specific sites; R=required for re-
entry sites; T=required for high temperature environments; Accurate velocity information is required for holes deeper than 400m.
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ODP Site Description Forms: Page 3 - Detailed Logging Plan
New Revised

Proposal #:486-Rev2 Ste# PATIOA Date Form Submitted: 15 March 1998
Water Depth (m): 5291 Sed. Penetration (m): 164 Basement Penetration (m): 5

Do you need to use the conical side-entry sub (CSES) at this site? Yes No X

Are high temperatures expected at this site? Yes No X

Are there any other special requirements for logging at this site? Yes No X Quad combo only

If“Yes’ Pleasedescriberequirements:
What do you estimate the total logging time for this site to be:

Relevance
Measurement Type Scientific Objective (1=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-Laterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP

For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at: Note: Siteswith greater than 400 m of penetration
or significant basement penetration require

borehol e@ deo.columbia.edu deployment of standard toolstrings.

http://www.ldeo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182
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ODP Site Description Forms: Page 4 - Pollution & Safety Hazard Summary
Please fill out information in al gray boxes New Revised

[ Proposal #: 486-RevZ [ Ste# PATI9A [ Date Form Submitted: 15 March 1998

1 [ Summary of Operations at Site;

ﬁ?g‘;‘?ﬁt'fbﬂiﬁ;‘;;‘{jﬁ'nﬁ? Triple APC/XCB to basement, MDCB 4.5 m into basement, log with Quad

page 3. combo

2 Based on Previous DSDP/ODP
drilling, list al hydrocarbon NONE
occurrences of greater than

background levels. Give nature
of show, age and depth of rock:

3 From Avalableinformation, 1St
al commercia drilling in this

areathat produced or yielded NONE
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

4 [Arethereany indicalions of gas
hydrates at this location? NO

5 Aretherereasons to expect
hydrocarbon accumulations at NO
this site? Please give details.

6 [ Wha "specid” precautions will
i illing?
be taken during drilling? NONE

7 What abandonment procedures

do you plan to follow: STANDARD

8 PleaseTist other natural or man-
made hazards which may effect

ship’s operations: NONE
(e.g. ice, currents, cables)

9 Summary: What do you con-
sider the mgjor risksin drilling | NONE
at thissite?
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ODP Site Description Forms: Page 5 - Lithologic Summary

New Revised
[ Proposal #: 486 RevZ [ Ste# PATI9A | Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
0-25(?) Eocene.(?) 152 |RedClayw/zeo- | abyssal gyre 1 m/my
to Recent lites
25(?)- Paleocene 152 | Radiolarian Ooze, | northernportionof | 13 m/my
164 to with carbonate equatorial current
Eocene.(?) system
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April 1998 Submission

**REVISED AFTER EW9709***

SITE PAT-13C (Central Tropical Pacific, between Clar -
ion and Molokai FZ)

19° 46.024' N, 138° 55.056° W

SITE OBJECTIVES

PAT-13C will bedrilled as part of the Phase 1 (56 M a) transect (Figure PAT13-1).
It will be used primarily to define tropical current structure and sedimentation in the early
and middle Eocene, although the lack of carbonate above the lower Eocene will make it
difficult to perform high resolution paleoceanographic studies. It will also help define the
shift in ITCZ through the Paleogene by following the change in aeolian dust composition
and flux through time. One of the important discoveries of the site survey cruiseisthe
presence of an amost pure biogenic sediment, aradiolarian ooze, deposited when the site
was more than 8° north of the equator. This type of deposition has no analog in modern
sediments and appears to be an important feature of the middle and early Eocene. Part of
the objectives of drilling will be to better understand the conditions that formed the radi-
olarian ooze. At 56 Ma, the backtracked location based upon a hotspot reference frame
(Gripp and Gordon, 1990, for 0-5 Ma Pacific-hot spot rotation pole; Engebretson et al.,
1985, for older poles) was 8° N, 109° W. At 40 Ma, the site was located at about 10° N,
113° W.

GENERAL DESCRIPTION

PAT-13C is situated between the Clarion and Molokai Fracture Zones on abyssal
hill topography typical of the central Pacific (Figure PAT13-2). Based on magnetic linea-
tions, basement age at PAT-13B should bein magnetic chron 25R, or about 57 Ma (Cande
et a., 1989; timescale of Cande and Kent, 1995) . Based upon the RC11-10 profile along
140° N, PAT-13C lies at the northern edge of the equatorial sediment bulge. Average sedi-
ment thickness at the site is significantly greater than to the north of the Murray Fracture
Zone, averaging about 150-200 msec TWTT (~120 m).

EW9709 Survey

PAT-13C was surveyed on 22 December 1997 as part of the EW9709 site survey
cruise. The area was chosen without benefit of prior tracklines. Our primary criteriawas
to site it upon magnetic chron 25R. PAT-13C has classic abyssal hill topography (Figure
PAT13-2), and sediment cover is sufficiently thin that all seismic lines have an abundance
of side echos. The high numbers of side echos can make it difficult to pick out the sedi-
ment column in analog records. Proessing helps to bring out the sediment column (Fig-
ures PAT13-3 and PAT13-4). Typically we observed ~150 msec TWTT sediment cover
over a higher amplitude reflector sequence near basement, presumably carbonate-rich or
partly lithified sediments.
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LITHOLOGIC DESCRIPTION
Nearest Sediment Core:  EW9709-3PC  19° 46.042' N 130° 54.954'W 5139 m (uncorr.)
1424 cm.

The sediment recovered in the piston core EW9709-3PC proved to be similar in
genera lithology to DSDP Site 40, 1 degree to the west. The upper part of the sectionisa
zeolitic red clay with reworked radiolariato at least the top of section V11 (406 cm). By the
top of section 111 (996 cm), however, the sediments are a radiolarian ooze with awell-pre-
served middle Eocene fauna. DSDP 40 collected a 10 m red clay interval over 140 m of
Eocene age radiolarian ooze. The two sitesindicate aregional environment at the edge of
the Eocene equatorial region highly productive to radiolaria. This environment does not
seem to have a modern anal og.

Nearest drillsite:  DSDP Site 40, 19° 47.57'N 139°54.08'W, 5176 mbsl, 156 m of sedi-
ment cored, basement not reached.

DSDP 40 drilled in athick sediment packet near a seamount, but terminated in
early Eocene chert at 156 mbsf. The sediments are zeolitic red clays from 0-10 mbsf, radi-
olarian oozes from 10-143 mbsf, and a calcareous (?) ooze-chert unit below.

SEISMIC INTERPRETATION
Primary Site (PAT-13C): EW9709 seisline 4, 0602 hrs GMT, Xline EW9709 seisline 6
09:13:49 gmt, SP 3687

Priority: 1

Crustal Age: 57 Ma

Location: 19° 46.024 N 138° 55.056" W

Site water depth: 5083 m (6.777 sec TWTT)

Sediment thickness: 0.192 sec (150 m)

Proposed Drilling Depth: 155 m

PAT-13 hasfairly subdued but broken up topography typical of abyssal hills. Total
changein relief over the entire survey siteisless than 300 m, although changes of greater
than 100 m in akilometer were not uncommon. Side echos from the relatively rough sea-
floor made it difficult to pick out sediment from the analog records. 3-4 meter seas also
raised the noise level on the 3.5 kHz data, making it harder to interpret than at other sites.
Nevertheless, the processed seismic data reveals 150-200 msec TWTT of sediment
throughout the area (Figure PAT13-3). Wechose PAT-13C at the cross of lines 1, 4, and 6
because it had 192 msec of sediment (150 m) and arelatively clear sediment column.

GEOLOGIC HAZARDS
There are no known geologic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS
There are no manmade hazards in the vicinity.

SUBMITTED DATA, 3/98
The following data from data archives have been used to pick the location of PAT-
13C and are being submitted in this package:
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Seismic Lines submitted:
EW9709 PAT13-seidine 1
EW9709 PAT13-seidine 2
EW9709 PAT13-seidine 3
EW9709 PAT13-seidine 4
EW9709 PAT13-seidine 5
EW9709 PAT13-seidine 6
EW9709 PAT13D-JD356 2100-2200 hrs GMT

3.5 Khz data: Cruise, time start, time end,
EW9709 PAT13-35linel
EW9709 PAT13-35line2
EW9709 PAT13-35line3
EW9709 PAT13-35line4
EW9709 PAT13-35line5
EW9709 PAT13-35line6

FIGURES

Fig PAT13-1: Location map for PAT-13C, on GEBCO bathymetry. Proposed drill siteis
marked.

Fig PAT13-2: Hydrosweep swathmap bathymetry from the EW9709 site survey cruise.
Proposed drillsite is marked.

Fig PAT13-3: EW9709 seismic profile across PAT-13C (Line PAT13-seisLine 4). PAT-
13C islocated at the cross of lines 1,4, and 6.

Fig PAT13-4: 3.5 kHz profile across PAT-13C (Line PAT13-35-lined). Proposed drill site
Is marked

REFERENCES

Engebretson, D.C., A. Cox, and R. G. Gordon (1985) Relative motions between oceanic
and continental platesin the Pacific basin. Geol. Soc. Amer. Special Paper 206.

Gripp, A.E., and R.G. Gordon (1990). Current plate velocities relative to the hotspots
incorporating the NUVEL-1 global plate motion model. Geophys. Res. Lett., 17,
1109-1112.

Cande, S.C., JL. LaBrecque, R.L. Larson, W.C. Pitman |1, X. Golovchenko, and W.F.
Haxby (1989) Magnetic lineations of the world’ s ocean basins. American Association
of Petroleum Geologists Map Series.

Cande, S.C., and D.V. Kent (1995) Revised calibration of the geomagnetic polarity times-
calefor the Late Cretaceous and Cenozoic. J. Geophys. Res., 100, 6093-6095.
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Figure PAT13-1: Regional bathymetric map showing PAT-13C and
other EW9709 surveyed sites.
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Figure PAT13-2: Swathmap bathymetry around PAT-13C from
EW9709 Site Survey
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ODP Site Description Forms: Page 1 - General Site Information
Please fill out informationin all gray boxes New Revised
Section A: Proposal Information

Title of Proposal ' pajencene Equatorial Pacific APC Transect

Proposal Number: | 486-Rev?Z | Date Form Submitted: | 15 March 1998 |

Site Specific [ Eocene thermal maximu (56 Ma)

_Objectives | pglengene position of I TCZ, northern boundary of Equatorial Counter Current, general
(Must include general

objectivesin proposal) | Characteristics of equatorial Pacific paleoproductivity

List Previous )
Drillingin Area: | DSDP Site 40

Section B: General Site Information

1 . T siteTsareoccupaiion
(s SeAC o | PAT-13C o Doy L reaor | Gentral Pacific Ocean
Latitude: [ Deg: 19 Min: 46.05)2?!‘8](& Jurisdiction: [ none
Longitude: | Deg: 138 Min: 55.056W Distanceto Land: [ >T000 km
Priority of Site: [ Primary: T ATt Water Depth: 5083 m (6.777 SeC)

Section C: Operational Information

Sediments. What 1s the fotal sed. thickness?I50 m Basement
Proposed
Penetration (m) | 150 meters 4.5 meters
General
Lithologies: | zeolitic red clay overlying radiolarian ooze | MORB
Coring Plan

(circle): | 1-43-APC VPCH MDCB* PCS RCB Re-entry HRGB

* Systems Currently Under Development
LWD

Logging Standard Tools Specia Tools
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
NONE Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
tion
Estimated | Drilling/Coring: Cogging: Total On-Site:
days. | 3.3days 0 3.3 days
Hazards/ | Listpossibie hazards due to ice, hydrocarbons, dumpsites, cables, eic. VWhat IS your Weather Window?
Weather | none all year
Instructions:

Pleasefill out these forms for each site that you are proposing to drill, including as much detail as possible. The following table describes the purpose of each page, what
information is needed, and when each page should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
1 Generd Tnfo. about propos- JOTIDES Office, Data When submitting preliminary JOIDES Office
als, site location and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu
operational needs ODP/ITAMU, SSP, PPSP site information. www: _http://www.whoi.edu/joides/
7 Tnformation regarding site JOIDES Office, Data | When submitting full proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www: http://www.|deo.columbia.edu/databank/
3 Detailed Logging Plan JOIDES Office, Log- When submitting full proposal ODP-LDEO Wireline Logging Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www: http://www.ldeo.columbia.edu/BRG/brg_home.html
! LCithologic Summary JOTDES Office, Data When proposal 15 placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
5 PolTution and Safefy Hazard JOIDES Office, Data When proposal 1S placed on Site Survey Data Bank
Summary Bank, ODP/ITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Page 2 - Site Survey Detail
New Revised

Proposal #. 486-Rev2

| Ste# PAT-13C

| Date Form Submitted: 15 March 1998

SsP
Requir- Exists
ements InDB . . .
Data Type Details of available data and data that are till to be collected
1 Primary Line(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PAT13-seidine 6 sp 3687
seismic reflection . .
Crossing Lines(s):
EW9709 PAT13-seidline 4 (sp 2450)
2 Primary Cine(s): Location of Siteon line (SPor Time only)
Deep Penetration
seismic reflection o
Crossing Lines(s):
3 | Seismic Veocity?
4 | SesmicGnd Y EW9709 PAT-13 survey
5a | Refraction
(surface)
5b [ Refraction
(near bottom)
6 35KkHz . . . . Cocation of SiteonTine (Time) |
EW9709 PAT-13 xline 4 (ping 1976), xline 6 (ping 2852)
7 | Swaih
bathymetry EW9709 PAT-13 survey
8a | Side-Tooking
sonar (surface)
8b [ Side-looking
sonar (bottom)
9 | Photography
or Video
10 [ Heat Flow
1la [Magnefics Y EW9709 PAT-13 survey
11b [ Gravity
12 [ Sediment cores X EW9/09-3PC
13 [ Rock sampling
14a | Water current daia
14b [TceConditions
15 [ OBS microseismicity
16 | Navigation
g X EW9709 PAT-13 survey
17 | Other
SSP Classification of Site [ SSP Waichdog: [ Date of Last Review:

SSP Comments:

X=required; X*=may be required for specific sites; Y =recommended; Y*=may be recommended for specific sites; R=required for re-
entry sites; T=required for high temperature environments; Accurate velocity information is required for holes deeper than 400m.
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ODP Site Description Forms: Page 3 - Detailed Logging Plan
New Revised

Proposal #:486-Rev2 Ste# PAT-13C Date Form Submitted: 15 March 1998
Water Depth (m): 5083 Sed. Penetration (m): 150 Basement Penetration (m): 5

Do you need to use the conical side-entry sub (CSES) at this site? Yes No X

Are high temperatures expected at this site? Yes No X

Are there any other special requirements for logging at this site? Yes No X No logging planned

If“Yes’ Pleasedescriberequirements:
What do you estimate the total logging time for this site to be:

Relevance
Measurement Type Scientific Objective (1=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-Laterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP

For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at: Note: Siteswith greater than 400 m of penetration
or significant basement penetration require

borehol e@ deo.columbia.edu deployment of standard toolstrings.

http://www.ldeo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182
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ODP Site Description Forms: Page 4 - Pollution & Safety Hazard Summary
Please fill out information in al gray boxes New Revised

[ Proposal #: 486-RevZ [ Ste# PAT-13C [ Date Form Submitted: 15 March 1998

1 [ Summary of Operations at Site;

ﬁ?g‘;‘?ﬁt'fbﬂiﬁ;‘;;?ﬁ'nﬁ? Triple APC/XCB to basement, MDCB 4.5 m into basement

page 3.)

2 Based on Previous DSDP/ODP
drilling, list al hydrocarbon NONE
occurrences of greater than

background levels. Give nature
of show, age and depth of rock:

3 [ FromAvalableinformation, list
al commercial drilling in this

areathat produced or yielded NONE
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

4 ["Arethereany indicaiions of gas
hydrates at this location? NO

5 Aretherereasons to expect
hydrocarbon accumulations at NO
this site? Please give details.

6 | What “specia™ precautions will
) T,
be taken during drilling~ NONE

7 What abandonment procedures

do you plan to follow: STANDARD

8 PleaseTist other natural or man-
made hazards which may effect

ship’s operations: NONE
(e.g. ice, currents, cables)

9 Summary: What do you con-
sider the mgjor risksin drilling | NONE
at this site?
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ODP Site Description Forms:

Page5 - Lithologic Summary

New Revised
[ Proposal #: 486 RevZ [ Ste# PAT-13C | Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
0-4m Eocene?to 156 | zeoliticred clay central gyre 0.1m/
Recent myr
4-150 m Paleocene 156 | radiolarian edge of paleoequa- | 15 m/myr
to Eocene. ? oozewith variable | torial high produc-
carbonates toward | tivity zone
base
Volume 1 120
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April 1998 Submission

**REVISED AFTER EW9709***

EIZ'I;E PAT-14B (Central Tropical Pacific, S. of M olokai

22° 55.163" °N, 140° 00.997" W

SITE OBJECTIVES

PAT-14B will be drilled as part of the Phase 1 (56 Ma) transect. It will be used pri-
marily to define the shift in ITCZ through the Paleogene by following the change in aeo-
lian dust composition and flux through time. It will also help define the North Equatorial
Current and sedimentation in the middle and late Eocene as well, although the probable-
lack of carbonate above the lower Eocene will preclude high resolution pal eoceanographic
studies. At 56 Ma, the backtracked location based upon a hotspot reference frame (Gripp
and Gordon, 1990, for 0-5 Ma Pacific-hot spot rotation pole; Engebretson et al., 1985, for
older poles) was 10° N, 109° W. At 40 Ma, the site was located at about 13° N, 113° W.

GENERAL DESCRIPTION

PAT-14B issituated on asmall abyssal risejust south of the Molokai Fracture Zone
(Figure PAT14-1). Based on magnetic lineations, basement age at PAT-14B should bein
the early part of anomaly An26R, or about 60 Ma (Cande et al., 1989; timescale of Cande
and Kent, 1995) .

EW9709 Survey

PAT-14B was surveyed in December 1997 with hydrosweep swathmap bathyme-
try, digital 3.5 kHz subbottom profiling and 80 c.i. watergun seismic reflection profiling
aboard the R/V Ewing. The sitewas also piston cored. PAT-14B islocated on asmall rise
just north of a parasitic transform fault associated with the Molokai Fracture Zone (Figure
PAT14-2). Theblock onwhich PAT-14B has been uplifted dlightly, but it still exhibits
strong abyssal hill topography. The relief is sufficient to typically give strong side echos
in both the 3.5 kHz and the seismic reflection data. It was still possible to ascertain that
sediment cover over most of the arealis consistently about 150-200 msec thick (~80-120
m of sediment). The sediment column is marked by a strong reflector at 30-40 msec which
typically stopped further 3.5 kHz signal penetration. We presume that the 30 msec reflec-
tor marks atransition between red clays and an older more lithified sediment section, per-
haps with carbonates.

LITHOLOGIC DESCRIPTION
Nearest Sediment Core: W9709-2PC  22° 55.541' °N 140° 00.595' W 4883 m water
depth(uncorr.). 1560 cm of sediment.

The sediment recovered in the piston core EW9709-2PC is all red clay, rapidly changing
from alight brown in the upper sediment column to adark chocolate brown typical of met-
alliferous sediments. The lowermost sediments are relatively dry with a hackly fracture.
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The sediment is afine-grained clay with fish teeth but few other fossils. There arerela-
tively large amounts of zeolites throughout. Coarse fractions are typically dominated by
zeolites.

SEISMIC INTERPRETATION
Primary Site (PAT-14B): Crossof PAT14-seidlinel and PAT14-seidlineb, SP 4162 JD354
17:09:04 gmt

Priority: 1

Ageof Crust: 60 Ma

Location: 22° 55.163 N 140° 00.997" W

Site water depth: 4859 m (6.478 sec TWTT)

Sediment thickness: 0.180 sec (140 m)

Proposed Drilling Depth: 145 m

PAT-14B islocated at the cross of seismic lines 1 and 5, and was chosen over a
more coherent section to the north because the basement reflector was weaker (Figure
PAT14-3. Our primary concern isto find sites away from cherts. The most distinctive
seismic feature at PAT-14, besides basement, is areflector at 30-40 msec below the sea
floor which prevented further penetration of the 3.5 kHz signal (Figure PAT14-4). A mid-
dle section of sedimentsisfaintly layered, followed by a strongly reflective basal section.

GEOLOGIC HAZARDS
There are no known geologic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS
There are no manmade hazards in the vicinity.

SUBMITTED DATA, 3/98

The following data from data archives have been used to pick the location of PAT-
14B and are being submitted in this package:
Seismic Lines submitted:

EW9709 PAT14-seidlinel

EW9709 PAT14-seidine2

EW9709 PAT14-seidine3

EW9709 PAT14-seidine4

EW9709 PAT14-seidine5
3.5 Khz data:

EW9709 PAT14-35linel

EW9709 PAT14-35line2

EW9709 PAT14-35line3

EW9709 PAT14-35lined

EW9709 PAT14-35line5
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FIGURES

Fig PAT14-1: Location map for PAT-14B, on GEBCO bathymetry. Proposed drill siteis
marked.

Fig PAT14-2: Swath bathymetric map for PAT-14B, showing topographic relief around
the proposed drillsite.

Fig PAT14-3: 4-channel seismic reflection profile through the proposed PAT-14B drillsite.

Fig PAT14-4: 3.5 kHz subbottom profile across the PAT-14B14B drillsite. Proposed drill
siteismarked. Thesiteismarked by an acoustically transparent upper sediment layer
30-40 msec thick.
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Haxby (1989) Magnetic lineations of the world’ s ocean basins. American Association
of Petroleum Geologists Map Series.
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Figure PAT14-1 Regional bathymetric map with PAT sites.
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Figure PAT14-2: Swath Bathymetric map for PAT-14B showing
bathymetry around the proposed drillsite
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Figure PAT14-3: 4-channel seismic profile through PAT-14B (Seisline
5)
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Section A: Proposal Information

Title of Proposal

Proposal Number: [ 486-Rev2 |

Site Specific
Objectives

(Must include general
objectivesin proposal)
List Previous
Drilling in Area

Page 1 - General Site Information

New Revised

Paleocene Equatorial Pacific APC Transect

Date Form Submitted: [ 15 March 1998

Eocene thermal maximum (55 Ma)

location of southern boundary of tradewinds, position of ITCZ

none

Section B: General Site Information

Site Name: T STETSE I EETe e | Areaor o
(eg. swrac-01a) | PAT-14B o O e Location: | €entral Pacific Ocean
f Site#
Latitude: | Deg: 22 Min: 55.lé)ir~’:mer : Jurisdiction: [ hone
Longitude: [ Deg: 140 Min: 00.997 Distanceto Land: [ >T000 km
Priority of Site: [ Primary: T Alt: Water Depth: | 4859 m (6.478 seC)
Section C: Operational Information
Sediments.What 1sthe tota sed. thickness? 140 Basement
Proposed
Penetration (m) | 140 m 45m
General _ )
Lithologies: | red clays, possibly with basal carbonates | MORB
Coring Plan
(circle): | 1-%3-APC| VPC* PCS RCB Re-entry HRGB
. * Syst C tly Under Devel it
Logging Standard Tools Special Tools TTWD
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
NONE Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
. tion
Estimated | Drilling/Coring: Logging: Total On-Site:
days. | 3.2 0 3.2
Hazards/ [ List possible hazards due fo ice, hydrocarbons, dumpsites, cables, efc What 1s your Weather Window?
Weather | none all year
Instructions:

Please fill out these forms for each site that you are proposing to drill, including as much detail as possible. The following table describes the purpose of each page, what
information is needed, and when each page should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
1 General Tnfo. about propos- JOTDES Office, Data When submitiing preliminary JOIDES Office
als, sitelocation and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu
operational needs ODP/TAMU, SSP, PPSP site information. www: http://www.whoi.edu/joides/
2 Information regarding site JOIDES Office, Data When submitting full proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www:_http://www.ldeo.columbia.edu/databank/
3 Detaled Logging Plan JOIDES Office, Log- | When submitting Tull proposal ODP-LDEO Wirdline Logging Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www: http://www.ldeo.columbia.edu/BRG/brg _home.html
4 Lithologic Summary JOIDES Office, Data When proposdl is placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.|deo.columbia.edu/databank/
5 PolTution and Safefy Hazard JOTDES Office, Data When proposal 1s placed on Site Survey Data Bank
Summary Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.ldeo.columbia.edu/databank/
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ODP Site Description Forms:

Pleasefill out information in all gray boxes

Page 2 - Site Survey Detail

New

Revised

[Proposal # 486-RevzZ

| Ste# PAT-14B

| Date Form Submitted: 15 March 1998

sSSP
Requir- Exists
ements InDB . . .
Data Type Details of available data and data that are till to be collected
1 Primary Line(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PAT14-seidine 5, SP 4162 17:09:04 gmt JD154
seismic reflection Crossing Lines(s):
EW9709 PAT14-seidine 1, SP 508
2 Primary Line(s): Location of Site online (SP or Time only)
Deep Penetration
seismic reflection o
Crossing Lines(s):
3 | Seismic Velocity?
4 | SasmieGnd Y EW9709 PAT-14 survey
5a | Refraction
(surface)
5b | Refraction
(near bottom) -
Location of Site onTine (Time)
6 | 35kHz EW9709 PAT14-35line 1 ping 387
7 | Swath Y
bathymetry EW9709 PAT-14 survey
8a | Side-Tooking
sonar (surface)
8b [ Side-Tooking
sonar (bottom)
9 [ Photography
or Video
10 | Heat How
11a | Magnefics Y
11b | Gravity
12 [ Sediment cores X EW9/09-2PC
13 | Rock sampling
14a | Water current data
14b [ Tce Conditions
15 | OBS microseismicity
16 | Navigation
9 X EW9709 PAT-14 survey
17 | Other
SSP Classification of Site: [ SSP Waichdog: [ Date of Last Review:

SSP Comments:

X=required; X*=may be required for specific sites; Y =recommended; Y*=may be recommended for specific sites; R=required for re-
entry sites; T=required for high temperature environments; 2Accurate velocity information is required for holes deeper than 400m.
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ODP Site Description Forms: Page 3 - Detailed Logging Plan
New Revised

Proposal #:486-Rev2 Ste# PAT-14B Date Form Submitted: 15 March 1998
Water Depth (m):4894 m Sed. Penetration (m):152 Basement Penetration (m): 5

Do you need to use the conical side-entry sub (CSES) at this site? Yes No X

Are high temperatures expected at this site? Yes No X

Are there any other special requirements for logging at this site? Yes No X Nologging planned

If“Yes’ Pleasedescriberequirements:
What do you estimate the total logging time for this site to be:

Relevance
Measurement Type Scientific Objective (1=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-Laterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP

For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at: Note: Siteswith greater than 400 m of penetration
or significant basement penetration require

borehol e@ deo.columbia.edu deployment of standard toolstrings.

http://www.ldeo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182
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ODP Site Description Forms: Page 4 - Pollution & Safety Hazard Summary
Please fill out information in al gray boxes New Revised

[ Proposal #: 486-RevZ [ Ste# PAT-14B [ Date Form Submitted: 15 March 1998

1 [ Summary of Operations at Site;

Ex le: Triple-APC to refusal, XCB o q
(10 rﬂﬁ’ts ba;fgnim, |Ogt2;§fown on | Triple APC to basement, MDCB 4.5 m into basement

page 3.)

2 Based on Previous DSDP/ODP
drilling, list al hydrocarbon NONE
occurrences of greater than

background levels. Give nature
of show, age and depth of rock:

3 [ FromAvalableinformation, list
al commercial drilling in this

areathat produced or yielded NONE
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

4 ["Arethereany indicaiions of gas
hydrates at this location? NO

5 Aretherereasons to expect
hydrocarbon accumulations at NO
this site? Please give details.

6 | What “specia™ precautions will
) T,
be taken during drilling~ NONE

7 What abandonment procedures

do you plan to follow: STANDARD

8 PleaseTist other natural or man-
made hazards which may effect

ship’s operations: NONE
(e.g. ice, currents, cables)

9 Summary: What do you con-
sider the mgjor risksin drilling | NONE
at this site?
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ODP Site Description Forms: Page 5 - Lithologic Summary

New Revised
[ Proposal #: 486 RevZ [ Ste# PAT-14B | Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
Eocene?to 152 Tzeoliticred clay |central gyre Im/
0-26m Recent myr
26-140 Paleocene- o
= Eocene? 156 |radiolarian clay, | edge of equato- | 12 m/
radiolarian rial high pro- | myr
0oze, and car- | ductivity zone
bonates
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April 1998 Submission

**REVISED AFTER EW9Q709***

EIZ'I;E PAT-15D (Central Pacific Ocean, N. of Molokai

26° 01.682'N, 147° 55.995'W

SITE OBJECTIVES

PAT-15D will bedrilled as part of the Phase 1 (56 Ma) transect. It will be used pri-
marily to define the shift in ITCZ through the Paleogene by following the change in aeo-
lian dust composition and flux through time. It will also help define North Equatorial
Current and North Pacific subtropical gyre processes, although the lack of carbonate
above the lower Eocene will preclude high resolution paleoceanographic studies. At 56
Ma, the backtracked location based upon a hotspot reference frame (Gripp and Gordon,
1990, for 0-5 Ma Pacific-hot spot rotation pole; Engebretson et al., 1985, for older poles)
was about 11° N, 117° W. At 40 Ma, the site was |ocated at about 16° N, 121° W.

GENERAL DESCRIPTION

PAT-15D is situated north of the Molokai Fracture Zone in subtropical N. Pacific
gyre (Figure PAT15-1). It islocated in abyssal hill topography in an area of thin but con-
tinuous sediment cover. Based on magnetic lineations, basement age at PAT-15D should
be in the youngest part of anomaly An26R, or about 58 Ma (Cande et al., 1989; timescale
of Cande and Kent, 1995) .

EW9709 SURVEY

PAT-15D was surveyed on 14 January 1998 with hydrosweep swathmap bathyme-
try, digital 3.5 kHz subbottom profiling and 80 c.i. watergun seismic reflection profiling
aboard the R/V Ewing (Figure PAT15-2). The sitewasalso gravity cored . PAT-15D is
located in abyssal hills striking toward the NNW. The siteis everywhere covered with
sediments, about 100-150 msec TWTT thick(80-120 m).

LITHOLOGIC DESCRIPTION
Nearest sediment core: EW9709 22GC 26° 03.845'N 148° 00.213'W 5316 m 280 cm
sediment recovered.

Core 22 GC isabrown clay containing few zeolite crystals, abundant fish debris and no
other fossils.

Nearest drillsite:  DSDP Site 40, 19° 47.57'N 139°54.08' W, 5176 mbsl, 156 m of sedi-
ment cored, basement not reached.

DSDP 40 drilled in athick sediment packet near a seamount, but terminated in
early Eocene cherts at 156 mbsf. The sediments are zeolitic red clays from 0-10 mbsf,
radiolarian oozes from 10-143 mbsf, and a calcareous (?) ooze-chert unit below.
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SEISMIC INTERPRETATION
Primary Site (PAT-15D): EW9709 PAT15 seidline4 JD014 15:29:09 gmt, shot 2534
Priority: 1
Crustal Age: 58 Ma
Location: 26° 01.682' N 147° 55.995 W
Site water depth: 5359 m (7.145 sec TWTT)
Sediment thickness: 0.158 sec TWTT (123 m)
Proposed Drilling Depth: 128 m

PAT15D was chosen on seismic line 4 because the section is well-resolved here,
the basement is well-defined, yet the reflections of the units above basement seem dlightly
weaker. Thesiteison one of the abyssal hills and covered with well-layered sediments
158 msec thick. The section we proposeto drill istypical of the entire survey region.

GEOLOGIC HAZARDS
There are no known geol ogic hazards--pel agic sediments over oceanic basalts.

OTHER HAZARDS
There are no manmade hazards in the vicinity.

SUBMITTED DATA, 3/98
The following data have been used to pick the location of PAT-12C and are being

submitted in this package:

Seismic Lines submitted:
EW9709 PAT15 saidine 1
EW9709 PAT15 seidine 2
EW9709 PAT15 seidine 3
EW9709 PAT15 seidine4
EW9709 PAT15 seidine 5
EW9709 PAT15 seidine 6
EW9709 PAT15 seidine 7

3.5 kHz data:
EW9709 PAT15 35line 1
EW9709 PAT15 35line 2
EW9709 PAT15 35line 3
EW9709 PAT15 35line 4
EW9709 PAT15 35line 5
EW9709 PAT15 35line 6
EW9709 PAT15 35line 7

FIGURES

Fig PAT15-1: Location map for PAT-15D, on GEBCO bathymetry. Proposed drill siteis
marked.

Fig PAT15-2: Swathmap bathymetry for the PAT-15D region, from the EW9709 site sur-
vey. Proposed drill siteis marked.
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FigPAT15-3: Seismicprofile PAT15-seisline4 acrossPAT-15D, from EW9709. Proposed
drill siteis marked.

Fig PAT15-4: 3.5kHz subbottom profile PAT15-35line4 across PAT-15D, from EW9709.
Proposed drill siteis marked
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incorporating the NUVEL-1 global plate motion model. Geophys. Res. Lett., 17,
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Cande, S.C., JL. LaBrecque, R.L. Larson, W.C. Pitman |11, X. Golovchenko, and W.F.
Haxby (1989) Magnetic lineations of the world’ s ocean basins. American Association
of Petroleum Geologists Map Series.

Cande, S.C., and D.V. Kent (1995) Revised calibration of the geomagnetic polarity times-
cale for the Late Cretaceous and Cenozoic. J. Geophys. Res., 100, 6093-6095.



CGISS Technical Report 98-02 Volume 1 136

Fig PAT15-1. Location of PAT-15D with EW9709 trackline
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Fig PAT15-3. EW9709 PAT15 seisline 4 showing PAT15-D

° < o = o 2
° < e g ) 3
H H 5 N t ~ {
w2 H

15D
X Line 7

afs

PAT-

GC21 X Line6

EW9709

B ha he  h7 e

an Hu 5

-Line 4

PAT15

Se 3: 9 a1 az a4 an av

ceoo
e700
6500
co80
7000
71n0
7200
e
7400
=y



CGISSTechnical Report 98-02

Figure PAT15-4: 3.5 kHz line 4 through PAT-15D, from EW9709
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ODP Site Description Forms:

Please fill out information in all gray boxes

Section A: Proposal Information

Title of Proposal

Proposal Number: [486-RevZ |

Site Specific
Objectives

(Must include general
objectivesin proposal)
List Previous
Drilling in Area:

Page 1 - General Site Information
New

Revised

Paleocene Equatorial Pacific APC Transect

Date Form Submitted: | 15 March 1998

Eocene Thermal Maximum

define equatoria current system (NEC), paleoposition of the ITCZ

DSDP 40

Section B: General Site Information

Site Name: SIS areccrpeian Areaor o
(eg swrac01a) | PAT-15D o o D e Location: | Central Pacific Ocean
f Site#
Latitude: [ Deg: 26 MIRLEE2N Jurisdiction: [ none
Longitude: | Deg: 147 Min: 55.995W Distanceto Land: [ >T000 km
Priority of Site: [ Primary: I Alt: Water Depth: 5359 m (7.145 Sec)
Section C: Operational Information
SedimentsWhat 1sthe total sed. thickness? 123 m Basement
Proposed
Penetration (m) | 123 meters 4.5 meters
General ] _
Lithologies: | red clay, radiolarian ooze MORB
Coring Plan
(circle): | 1-#3-APC VPC* PCS RCB Re-entry HRGB
* Ci tly Under Devel it
Logging Standard Tools Specid Tools B 171D —
Plan: Triple-Combo FMS-Sonic Borehole Televiewer Density-Neutron
No logging Neutron-Porosity Acoustic Geochemical Resitivity-Gamma Ray
Litho-Density FMS Resistivity-L aterolog
planned Natural Gamma High Temperature
Ray M agnetic/Susceptibility
Resistivity-Induc-
. tion
Estimated | Drilling/Coring: Logging: Total On-Site:
days. | 2.8 days none 2.8 days
Hazards/ [ List possible hazards due o ice, hydrocarbons, dumpsites, cables, etc What 1s your Weather Window?
Weather | none al year
Instructions:

Pleasefill out these formsfor each sitethat you are proposing to drill, including as much detail as possible. The following table describes the pur pose of each

page, what information is needed, and when each page should be submitted.

Page Tnformation needed Used By When to submit Contact for more information
T Genera Info. about propos- JOIDES Office, Data When submitting preliminary JOIDES Office
als, sitelocation and basic Bank, Logging Group, proposal and when updating email: joides@whoi.edu
operational needs ODP/TAMU, SSP, PPSP site information. www: _http://www.whoi.edu/joides/
Z Tnformation regarding site JOIDES Office, Data When submitting TulT proposal Site Survey Data Bank
survey data available and to- Bank, SSP, PPSP and when updating site survey email: odp@ldeo.columbia.edu
be-collected information www:_ http://www.|deo.columbia.edu/databank/
3 Detailed Cogging Plan JOTDES Office, Log- When submitting Tull proposal ODP-LDEQO Wireline Logging Services
ging Group, ODP/ and when updating logging email: borehole@ldeo.columbia.edu
TAMU plan www:_http://www.ldeo.columbia.edu/BRG/brg_home.html
4 Lithologic Summary JOTDES Office, Data When proposa 1s placed on Site Survey Data Bank
Bank, ODPITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www:_http://www.|deo.columbia.edu/databank/
5 Pollution and Safety Hazard JOIDES Office, Data When proposdl s placed on Site Survey Data Bank
Summary Bank, ODP/ITAMU, Drilling schedule, prior to email: odp@ldeo.columbia.edu
PPSP PPSP review. www: _http://www.ldeo.columbia.edu/databank/
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ODP Site Description Forms:

Please fill out information in all gray boxes

Page 2 - Site Survey Detail

New

Revised

[Proposal # 486-RevZ

[ Ste# PAT-15D

| Date Form Submitted: 15 March 1998

SSP
Requitr— Exists
Data Type ements InDB Details of available data and data that are still to be collected
1 Primary Cine(s): Location of Site on line (SP or Time only)
High resolution X EW9709 PAT15, seidine 4, JD014, 15:29:09 gmt (SP2534)
seismic reflection Crossing Liness
rossing Lines(s):
EW9709 PAT15 seidine 7
2 Primary Line(s): Location of Site online (SP or Time only)
Deep Penetration
seismic reflection Crossing Lines(s
| .
3 | Seismic Velocity?
4 | SeismicGrd Y EW9709 PAT-15 survey
5a | Refraction
(surface)
5b [Refraction
(near bottom) _—
6 3.5 kH L TONn of Site on e ( T1me)
z EW9709 PAT-15 survey
7 | Swath
bathymetry EW9709 PAT-15 survey
8a [ Side-Tooking
sonar (surface)
8b [ Side-looking
sonar (bottom)
9 [ Photography
or Video
10 [ Heat Flow
1la | Magnefics Y EW9/09 PAT-15 survey
11b [ Gravity
12 [ Sediment cores X EW9/09 22GC
13 | Rock sampling
14a | Waler current daia
14b [TceConditions
15 [ OBS microsaismicity
16 | Navigation X EW9709 PAT-15 survey
17 [ Other
SSP Classification of Site [ SSP Waichdog: | Daie of Last Review:

SSP Comments:

X=required; X*=may berequired for specific sites; Y=recommended; Y*=may be recommended for specific sites; R=required

for re-entry sites; T=required for high temperature environments, 6\‘Accuratevelocity information isrequired for holes deeper
than 400m.
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ODP Site Description Forms: Page 3 - Detailed Logging Plan

New Revised

Proposal #:486-RevZ2 Ste# PAT-15D Date Form Submitted: 15 March 1998
Water Depth (m): 5291 Sed. Penetration (m): 123 Basement Penetration (m): 5

Do you need to use the conical side-entry sub (CSES) at thissite? Yes No X

Arehigh temperatures expected at thissite? Yes No X

Arethereany other special requirementsfor logging at thissite? Yes No X nologging

If“Yes’ Pleasedescriberequirements:

What do you estimate thetotal logging timefor thissitetobe: _ none

Measurement Type Scientific Objective

Relevance
(2=high, 3=Low)

Neutron-Porosity

Litho-Density

Natural Gamma Ray

Resistivity-Induction

Acoustic

FMS

BHTV

Resistivity-L aterolog

M agnetic/Susceptibility

Density-Neutron (LWD)

Resitivity-Gamma Ray (LWD)

Other: Specia tools (CORK,
PACKER, VSP, PCS, FWS, WSP

For help in determining logging times, please contact the ODP-LDEO Wireline Logging Services group at:

borehole@I deo.columbia.edu
http://www.ldeo.columbia.edu/BRG/brg_home.html
Phone/Fax: (914) 365-8674 / (914) 365-3182

Note: Siteswith greater than 400 m of penetration
or significant basement penetration require
deployment of standard toolstrings.
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ODP Site Description Forms: Page 4 - Pollution & Safety Hazard Summary
Pleasefill out information in all gray boxes New Revised

[ Proposal #. 486-Rev2Z [ Ste# PAT-15D | Date Form Submitted: 15 March 1998

1 Summary of Operations at site:

oy bt 1og aechaumon_ | Triple APC/XCB to basement, MDCB 4.5 m into basement

page 3.)

2 Based on Previous DSDP/ODP
drilling, list al hydrocarbon
occurrences of greater than
background levels. Give nature
of show, age and depth of rock:

NONE

3 [ FromAvalableinformation, st
al commercial drilling in this
areathat produced or yielded
significant hydrocarbon shows.
Give depths and ages of hydro-
carbon-bearing deposits.

NONE

4 [Arethere any indications of gas

) I,
hydrates at this location NO

5 [ Aretherereasonsto expect
hydrocarbon accumulations at NO
this site? Please give details.

6 What ~specia™ precautions will
be taken during drilling?

NONE
7 What abandonment procedures
do you plan to follow: STANDARD
8 PleaseTist other natural or man-
made hazards which may effect NONE

ship’s operations:
(e.g. ice, currents, cables)

9 Summary: What do you con-
sider the mgjor risksin drilling | NONE
at this site?
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ODP Site Description Forms:

Page5 - Lithologic Summary

New Revised
[ Proposal # 486 RevZ [ Ste# PAT-15D [ Date Form Submitted: 15 March 1998
Sub- Key reflec- Assumed Ave.rateof
bottom tors, Uncon- Age velocity Lithology Paleo-environment sediment Comments
depth (m) formities, (km/sec) accumula
faults, etc tion (m/
My)
0-10 Eoceneto 1.56 | redclay, radiolarian | central gyre 0.5 m/my
Recent ooze
10-123 Eoceneto 156 radiolarian clays central gyre and-
Paleocene ' and oozes, calcare- | northern edgeof | 6 m/my
ous toward base- equatorial circla-
ment tion system
Volume 1 144
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