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28. LOWER CRETACEOUS MAGNETOSTRATIGRAPHY AND PALEOLATITUDES OFF
NORTHWEST AUSTRALIA, ODP SITE 765 AND DSDP SITE 261, ARGO ABYSSAL PLAIN, AND

ODP SITE 766, GASCOYNE ABYSSAL PLAIN!

James G. Ogg,? Kazuto Kodama,’ and Brian P. Wallick?

ABSTRACT

Lower Cretaceous sediments were sampled for magnetostratigraphy at three sites, ODP Site 765 and DSDP Site 261,
in the Argo Abyssal Plain, consist primarily of brownish-red to gray claystone having hematite and magnetite carriers of
characteristic magnetization. ODP Site 766, in the Gascoyne Abyssal Plain, consists mainly of dark greenish-gray
volcaniclastic turbidites with magnetite as the carrier of characteristic magnetization. Progressive thermal demagnetiza-
tion (Sites 765 and 261) or alternating field demagnetization (Site 766) yielded well-defined polarity zones and a set of
reliable paleolatitudes.

Magnetic polarity chrons were assigned to polarity zones using biostratigraphic correlations. Late Aptian chron
M"-1"r, a brief reversed-polarity chron younger than MOr, is a narrow, 40-cm feature delimited in Hole 765C. Early
Aptian reversed-polarity chron MOr is also present in Hole 765C. Polarity chrons M1r through M3r were observed in the
Barremian of all three sites. Valanginian and Hauterivian polarity chrons can be tentatively assigned to polarity zones
only in Hole 766A.

The paleolatitude of this region remained at 35° to 37°S from the Berriasian through the Aptian. During this interval,
there was approximately 16° of clockwise rotation, with the oriented sample suites of Site 765 displaying a Berriasian
declination of 307° to an Aptian declination of 323°. These results are consistent with the interpolated Early Cretaceous
apparent polar wander for Australia, but indicate that this region was approximately 5° farther north than predicted.

INTRODUCTION

One of the main goals of Leg 123 drilling off Northwest
Australia was the improvement of the Mesozoic, particularly the
Late Jurassic to Early Cretaceous, magneto-biostratigraphic time
scale for southern latitudes. Thick sections of Lower Cretaceous
strata were recovered at Site 765 in the Argo Abyssal Plain
(16.0°S, 117.6°E) and at Site 766 at the foot of the Exmouth
Plateau facing the Gascoyne Abyssal Plain (19.9°S, 110.5°E)
(Fig. 1). Site 261 of DSDP Leg 27 had discontinuous coring of
Upper Jurassic—Lower Cretaceous strata in the Argo Abyssal
Plain (12.9°S, 117.9°E) near ODP Site 765. Drilling at all sites
penetrated basaltic basement.

The objectives of this paleomagnetic project were (1) to obtain
magnetostratigraphic correlations among the three sites, (2) to
correlate the magnetic polarity pattern to the magnetic polarity
time scale as compiled from pelagic sediments of the low-latitude
Atlantic-Tethyan faunal realm, and (3) to obtain Early Cretaceous
paleolatitudes for this portion of the Australian Plate.

For ODP Sites 765 and 766, preliminary magnetic polarity
interpretations based upon shipboard measurements and partial
shore-based analyses were presented in the Initial Reports volume
for Leg 123 (Shipboard Scientific Party, 1990a, 1990b). Upon
more thorough analyses using progressive thermal demagnetiza-
tion or high levels of alternating field demagnetization, some of
these shipboard interpretations were discovered to be incorrect.
Jarrard (1974) analyzed a few paleomagnetic samples of Lower
Cretaceous sediments of DSDP Site 261; the reported normal
polarity for all strata is an artifact of inadequate demagnetization,
as will be discussed later.
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The main results of this study are (1) through the Early Creta-
ceous, this portion of the Australian Plate had a paleolatitude of
35° to 37°S, but experienced a 15° to 20° clockwise rotation; (2)
a brief reversed-polarity chron, M"-1," occurs in the mid-Aptian;
(3) M-sequence polarity chrons have been assigned to strata in
Sites 765, 261, and 766, enabling one to improve precision for
ages and sedimentation rates; and (4) partial magnetostratigraphic
correlations can be made between Site 765 and Site 261 for the
Lower Cretaceous claystones, thereby indicating that the reported
“Aptian” of Site 261 (Veevers, Heirtzler, et al., 1974) is Barremi-
an in age.

EARLY CRETACEOUS MAGNETIC POLARITY
TIME SCALE

The standard magnetic polarity scale and associated nomen-
clature for polarity chrons of the Late Jurassic and Early Creta-
ceous are derived from the Hawaiian marine magnetic anomaly
pattern that resulted from the ancient spreading center between
the Pacific and Farallon plates (reviewed in Larson and Hilde,
1975). This “M-sequence” pattern has been correlated to other
magnetic anomaly lineations in the Pacific, Atlantic, and Indian
ocean basins (e.g., Vogt and Einwich, 1979; Schouten and Klit-
gord, 1977, 1982; Sundvik, 1985; Klitgord and Schouten, 1987;
Fullerton et al., 1989), although some uncertainities are present
when correlating the M11 through M4 portion (late Valanginian
through early Barremian). Implicit in the M-sequence standard
scale is the assumption that the Hawaiian lineations were formed
by a constant spreading rate for a 40-m.y. interval without ridge
jumps or other complications.

Magnetostratigraphic studies of pelagic sediment sections in
southern Europe and in the Atlantic Ocean have enabled paleo-
magnetists to correlate the majority of the M-sequence patterns to
biostratigraphic zonations of the Tethyan faunal realm. Magnetic
polarity chrons have been correlated to (1) ammonite zones of the
late Oxfordian through early Valanginian (Ogg et al., 1984, 1988;
Galbrun, 1984, 1985), (2) calpionellid zones of the late Tithonian
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Figure 1. Generalized bathymetry of the northwestern Australian margin and locations of Sites 765 and 766

and DSDP Site 261.

through early Valanginian (Ogg, 1983; Lowrie and Channell,
1984; Galbrun, 1984; Marton, 1986; Channell and Grandesso,
1987; Ogg et al., in press), (3) nannofossil appearance and extinc-
tion datum horizons of the Tithonian through Aptian (Ogg, 1983,
1988; Bralower, 1987; Channell et al., 1987; Bralower et al.,
1989; Ogg et al., in press), (4) dinoflagellate appearance and
extinction datum horizons of the Tithonian through Aptian (Ogg,
1983; Ogg et al.,, in press), and (5) foraminifer zones of the
Hauterivian through Aptian (Channell et al., 1979; Lowrie and
Alvarez, 1984). These magnetostratigraphic-biostratigraphic cor-
relations were compiled in various review articles (e.g., Kent and
Gradstein, 1985; Lowrie and Ogg, 1986; Ogg and Lowrie, 1986;
Ogg, 1988; Ogg and Steiner, 1988; Ogg, in press; Ogg et al., in
press).

The magnetic polarity time scale for the Late Jurassic and
Early Cretaceous can be summarized briefly by the assignment of
geological stage boundaries to polarity chrons. Nomenclature of
polarity chrons follows that of Cox in Harland et al. (1982):
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Aptian/Barremian = just prior to MOr

Barremian/Hauterivian = M5r to M7r
[depending upon biostratigraphic recognition of
boundary]

Hauterivian/Valanginian = approximately M10Nr

Valanginian/Berriasian = middle of M15n

Berriasian/Tithonian = base of M18r or middle of M19n
[depending upon definition of Jurassic-Cretaceous
boundary]

Tithonian/Kimmeridgian = approximately M22An or
upper M23n

Kimmeridgian/Oxfordian = M24Br to M25r

Exact assignment of geologic age boundaries to polarity
chrons is not possible because of the absence of standardized
definitions for these boundaries and the unsuitability of many of
the historical “type sections” of these stages for paleomagnetism.
Indeed, the magnetic polarity time scale may eventually provide



the means for global recognition, hence definition, of such ge-
ologic stage boundaries.

Biostratigraphic datum horizons vary in their position relative
to polarity zones among stratigraphic sections and between ocean
basins (Bralower, 1987; Ogg. 1987, 1988; Ogg and Steiner, 1988;
Ogg et al., in press). There are many causes for these inconsisten-
cies between biostratigraphic datum placement relative to magne-
tostratigraphy, including (1) diachronous appearance and disap-
pearance of species between geographic or ecologic regions, (2)
lag time in the setting of magnetization in the sediment (Channell
etal., 1982), (3) differential preservation of taxa or discontinuous
sedimentation (Bralower, 1987), (4) difficulty of finding the pre-
cise first or last occurrence of a taxon in a given section, and (5)
inconsistencies in taxonomic recognition. Lower Cretaceous
strata display significant variation in the sequence of nannofossil
datum levels between the Pacific and Atlantic-Tethys basins
(Bralower, 1987) and within the Atlantic-Tethys region.

The Mesozoic faunal-floral assemblages within the Indian
Ocean basin differ significantly from the Atlantic-western Teth-
yan realm. Many of the key marker taxa used for constructing the
magnetic polarity time scale for the Late Jurassic-Early Creta-
ceous are absent. In particular, calpionellids, typical Atlantic-type
dinoflagellates, and several of the nannofossil markers (e.g., Nan-
noconus) have not been reported from the Lower Cretaceous strata
of any of the DSDP-ODP sites in the Indian Ocean.

The absence of many key paleontological datums of the Early
Cretaceous and the uncertainities in the relative age correspon-
dence of some taxa that are present at these Indian Ocean sites are
problems for the unambiguous assignment of magnetic polarity
chrons to polarity zones observed within the sections, especially
when the magnetic polarity sequence lacks a distinctive “finger-
print” pattern.

ANALYTICAL METHODS AND DATA
INTERPRETATION

Directions of natural remanent magnetization (NRM) and re-
manent magnetization after alternating field (AF) demagnetiza-
tion treatments of 10 and 15 mT were measured at 5-cm intervals
of the archive halves of Lower Cretaceous cores using the auto-
mated 2G long-core cryogenic magnetometer on board the
JOIDES Resolution. Details of these analytical procedures and
shipboard results are found in the explanatory notes and appropri-
ate site chapters in the /nitial Reports volume of Leg 123 (Ludden,
Gradstein, et al., 1990). These shipboard measurements were
adequate for making preliminary findings about the main features
of the magnetic polarity zonation and for estimating approximate
paleolatitude ranges, but the details of the polarity sequence and
precise paleolatitudes were possible only after progressive de-
magnetization and vector analysis of individual discrete samples.

Discrete Sampling

An average of three oriented paleomagnetic minicores (2.5 cm
in diameter, 2.4-2.5 cm long) were drilled perpendicular to the
axis of the working half of each 1.5-m section of recovered Lower
Cretaceous strata of Holes 765C and 766A. In a few intervals of
clay, it was necessary to use small plastic boxes to collect oriented
cubic samples. As a result of the friable nature of the claystone
and sandstone sediments upon drying, all minicores and cubic
samples were sealed in aluminum foil with transfer of orientation
marks prior to analyses and demagnetization treatments.

Sampling of Lower Cretaceous-uppermost Jurassic cores of
DSDP Site 261 was performed in a similar fashion and sample
spacing at the West Coast Core Repository.

The deviation of Hole 765C from vertical by 10° to 15° within
the Lower Cretaceous strata enabled us to give most of the
paleomagnetic samples an azimuth orientation with respect to the
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direction of apparent dip of bedding (Fig. 2). These relative
azimuth orientations were used as a “field orientation” in the data
analysis, with a corresponding “structural correction™ performed
on the final mean direction for each sample suite to compensate
for the drillhole deviation, as will be detailed later.

The total number of discrete samples collected from Lower
Cretaceous strata at these sites was approximately 250 samples
from Hole 765C, 300 samples from Hole 766A, and 60 samples
from Site 261.

Cryogenic Magnetometer Measurements and
Demagnetization Treatments

Analyses of most of our sample suite from Site 261 were
performed 2 yr before the Leg 123 cruise. Measurements after
progressive AF and thermal demagnetization were performed at
the California Institute of Technology using a two-axis ScT cryo-
genic magnetometer housed in a mu-metal shielded room. Based
on this earlier study and the results of pilot analyses of several
samples from each of the Leg 123 sites, it was apparent that the
reddish claystones of Site 765 required progressive thermal de-
magnetization, whereas the volcaniclastic-bearing siltstones and
sandstones of Site 766 responded best to progressive AF demag-
netization. Therefore, paleomagnetic analyses of the two sites
were divided between two laboratories according to the availabil-
ity of efficient demagnetization apparatus for large quantities of
samples and of magnetic shielding.

Paleomagnetic analyses and thermal demagnetization were
performed on samples from Site 765 and a second set from Site
261 at the University of Wyoming using a two-axis ScT cryogenic
magnetometer and eight orientations per sample. The University
of Wyoming magnetometer and oven-cooling chambers for ther-
mal demagnetization are housed in a steel-shielded room having
an internal field less than 1000 nT.

Samples from Site 766 were measured at Kochi University
using an automated three-axis 2G cryogenic magnetometer and
five orientations per sample. Progressive AF demagnetization was
accomplished using a rotating sample holder within the AF coils.

Typical progressive thermal demagnetization for regular sam-
ples consisted of NRM, 350°C, and 50° increments between 450°
and 650°C, with an additional 665°C, ifrequired. Typical progres-
sive AF demagnetization for regular samples consisted of NRM,
10, 20, 30, 35, 40, and 45 mT, followed by additional thermal
demagnetization at 300° and 400°C, if required. More detailed
progressive demagnetizations, especially at lower temperature or
AF steps, were performed for pilots and for those samples for
which detailed analysis was made of the secondary vs. charac-
teristic magnetic vectors for use in determining the amount of
plate rotation.

Polarity Interpretations, Characteristic Directions, and
Ratings

For each sample, a vector plot of the directions of magnetiza-
tion and intensities during progressive demagnetization was ex-
amined to assign polarity and to identify removed vectors of
magnetic components (e.g., Fig. 3). The Australian Plate has
experienced approximately 45° of clockwise rotation since the
Early Cretaceous (e.g., Embleton, 1984; Idnurm, 1985); therefore,
the direction of present-day “north” overprints removed upon low
levels of demagnetization aided in deciphering the polarity of the
samples. The sites are and were south of the equator, therefore
upward (negative) inclinations indicate normal polarity.

The direction of characteristic magnetization and associated
variances were computed for each sample by applying a three-di-
mensional least-squares line fit to those sets of vectors in the plots
that displayed removal of a single component, preferably univec-
torial toward the origin, during the higher demagnetization steps
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Figure 2. Orientation method for minicores using dipping laminae. The azimuth of apparent dip of the
laminae relative to the axis of the minicore provides a means to orient each sample with respect to the next.
This direction was used as a “field correction” on the sample orientation. The declination of normal polarity
characteristic magnetization in this coordinate system (with respect to the direction of apparent dip) enables
determination of the azimuth of dip of the laminae with respect to ancient north. Modified from Ogg (1987).

(method of Kirschvink, 1980). The intensity of characteristic
magnetization was computed as the mean of the intensities of the
vectors used in the least-squares fit.

Each characteristic direction was assigned a rating indicating
its degree of precision (number of vectors used, their co-linearity,
and univectorial trend toward origin) and the reliability of the
assignment of polarity. These ratings are indicated in the magne-
tostratigraphic diagrams and are tabulated with the characteristic
directions for the sample suites (Appendix on microfiche). The
designations are as follows:

1. N or R—polarity certain; characteristic direction incorpo-
rates at least three vectors having a high degree of linearity
(standard deviation less than 5°) and a univectorial trend toward
the origin, or at least four vectors displaying a linear trend that is
not exactly toward the origin (thus indicating the presence of an
overprint that resists high levels of demagnetization).

2. NP or RP—polarity certain; characteristic direction is ob-
tained from two vectors having a univectorial trend toward the
origin, from three or more vectors displaying a “noisy” linear
trend (standard deviation greater than 5°), or from a stable “end
point” (no significant change in magnetic direction or intensity
for at least three demagnetization steps). These characteristic
directions were assigned only half-weight in later computations
of paleolatitude.

3. NPP or RPP—polarity is probably correct; characteristic
direction is obtained from the “best step” reached during demag-
netization or from two vectors displaying a general trend toward
the origin. Samples having weak magnetizations (generally less
than 4 x 10 A/m), hence, a low signal/noise ratio, are also given
this rating. These poor characteristic directions aid in indicating
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the polarity, but are omitted from later computations of paleo-
latitude.

4.N??, R?? or INT—polarity is questionable (sample did not
respond well to demagnetization treatment or displayed erratic
behavior) or is indeterminate or intermediate; characteristic direc-
tion is a “best step” and is omitted from paleolatitude computa-
tions. Such samples are not used in interpretation of polarity
zones.

Polarity Zones and Assignment of Polarity Chrons

The polarity interpretations and characteristic directions and
their ratings were plotted stratigraphically for each hole. Polarity
zones, or clusters of samples having similar polarity, were dia-
grammed in a generalized polarity column.

“Orphan” samples, having polarity interpretations opposite
those of adjacent blocks of samples, were represented by a short
bar. These questionable events were usually ignored in the corre-
lations of the magnetostratigraphy to the M-sequence, unless the
close-spaced shipboard measurements also supported the exis-
tence of a short polarity zone.

Assignments of polarity chrons of the M-sequence magnetic
polarity time scale to the polarity zones of the stratigraphic sec-
tions were based upon unique features of the polarity pattern, such
as the extended interval of reversed polarity of polarity chron
M3r, using biostratigraphic datum levels or zone assemblages as
guides for correlation. Polarity chron assignments are further
constrained by the magnetic anomaly age of basaltic basement
(Fullerton et al., 1989). Distortions of the polarity pattern caused
by variable sedimentation rates and by abundances of turbidites
made a direct pattern match difficult. For Hole 766A, in which
thick turbidite beds are present in a few intervals, an attempt was



made to adjust the pattern for scattered pulses of voluminous
sedimention. Discontinuous coring at Site 261 rendered it impos-
sible to assign polarity zones directly; therefore, a composite
polarity column was constructed for Sites 765 and 261 using
lithologic features, such as bentonite beds, as a guide for corre-
lation between sites.

Paleolatitudes

The true mean inclination, paleolatitude, and associated preci-
sion parameters were computed following the method of Kono
(1980a, 1980b) for calculating statistics of inclination data from
unoriented vertical drill cores. This method uses the mean and
standard deviations of the sines of the inclinations to compensate
for the circular Gaussian (Fisherian) distribution of paleo-
magnetic vectors. A simple mean of the inclinations gives unre-
alistic importance to the lower values. Kono’s nonlinear simulta-
neous equations relating the true mean inclination, /, and the
circular dispersion parameter, K, to the statistics of the sines of
the inclination data were solved using Newton’s method to con-
verge on the solutions. Samples having characteristic directions
rated NP or RP were given half-weight. To test the validity of
Kono’s procedure for middle latitutes, a previously analyzed set
of Triassic data from Arctic islands (Ogg and Steiner, in press)
was submitted to the same program; the resulting mean inclination
is within 0.1° of the inclination given by normal statistics on
directional data (procedure modified from Fisher, 1953).

The radius of circle of 95% confidence of this true mean
inclination is

Otgs = cos {1 - [20MN-1) - T][(N-1)/(K-1N + 1])

where N = effective number of samples (Kono, 1980a).
The radius of circle of standard deviation (63% confidence
interval) is
O3 = 0.58 oy (McElhinny, 1973, p. 80).
Paleolatitude of the site is: Lat = tan"![(tan )/2], with confi-

dence intervals derived by differentiation of the preceding equa-
tion, or

d(Lat) = 0.5 [1 + 3 sin?(Lat)] dI ,

where dI = 045 OT 0,43, as desired.

LOWER CRETACEOUS STRATIGRAPHY

Sites 765 and 261 (Argo Abyssal Plain)

ODP Site 765 and DSDP Site 261 were drilled within the Argo
Abyssal Plain, an oceanic basin that opened during the Late
Jurassic as an unidentified block rifted toward the northeast, away
from the northwest margin of Australia. The Late Jurassic sedi-
mentary record, a main objective of Leg 123 drilling, remains
enigmatic as a result of extreme condensation or nondeposition,
biostratigraphic imprecision, and lack of recovery.

Site 261 was drilled near a magnetic anomaly tentatively
identified as M24A (Fullerton et al., 1989; Sager et al., this
volume) of Kimmeridgian age (Ogg et al., 1984). This magnetic
anomaly interpretation is quite consistent with the Stephan-
olithion bigotii-Conusphaera mexicana minor(?) nannofossil as-
semblages of late Kimmeridgian—early Tithonian age found
within the basal 20 cm of sediment (Core 27-261-33-1, 0-20 cm)
of reddish-brown marl (Dumoulin and Bown, this volume). The
Tithonian sequence at Site 261 is condensed, perhaps represented
by only one core (Core 27-261-32) of brown calcareous claystone.

LOWER CRETACEOUS MAGNETOSTRATIGRAPHY

However, because of discontinuous coring, the actual strati-
graphic thickness may range from 5 to 15 m or more. The Berri-
asian through Barremian strata consist of brown calcareous clay-
stone overlain by gray claystone; the biostratigraphy provided
only approximate ages throughout most of this 400-m interval
(Shipboard Scientific Party, 1974).

Site 765 was drilled on a magnetic anomaly that has been
interpreted as M26 (Fullerton et al., 1989) of latest Oxfordian age
(Ogg et al., 1984). The 10-cm unit of dusky red claystone (Sample
123-765C-62R-4, 20-29 cm) directly overlying the basaltic base-
ment in Hole 765C is barren of fossils, as is the lowest 5 m of
recovered dark brown silty claystone containing manganese mi-
cronodules (Shipboard Scientific Party, 1990a; Dumoulin and
Bown, this volume). A late Berriasian to early Valanginian radi-
olarian assemblage was observed in Sample 123-765C-62R-1,
53-56 cm; therefore, any Jurassic sediments, if present at Site
765, must be extremely condensed.

Lower Cretaceous strata of Hole 765C are composed of Berri-
asian—lower Valanginian manganese-micronodule-rich brown
silty claystone overlain by Valanginian to lower Aptian reddish-
brown claystone (Leg 123 Shipboard Scientific Party, 1988). The
reddish-brown claystone series has been subdivided into units and
subunits by the presence of (1) bentonitic ash beds (Valanginian),
(2) turbidite beds of nannofossil chalk (Hauterivian), (3) horizons
rich in radiolarians (Barremian), and (4) enrichment in rhodo-
chrosite concretions (lower Aptian). Greenish-gray mottling
within these reddish claystones indicates that the depositional
environment was oxidizing, with hematite precipitating near the
sediment/water interface, while post-depositional reduction oc-
curred later around burrow fillings or concentrations of organic
matter. Therefore, one might expect that characteristic magneti-
zations carried by hematite are reliable recorders of the primary
field direction.

These Lower Cretaceous sediments have several nannofossil,
radiolarian, foraminiferal, and palynology datum levels or zonal-
characteristic assemblages that provide a general biostratigraphic
framework (Shipboard Scientific Party, 1990a). Some of the ge-
ological ages assigned to these faunal-floral events conflict
among different biostratigraphic methods, which is possibly an
indication of the uncertainities in Indian Ocean Mesozoic biostra-
tigraphy correlations to the western Tethys zonations.

The occurrence of bentonitic ash horizons, calcisphere-rich
horizons, and lithologic color changes and a few common biostra-
tigraphic markers provides a limited means of correlating the
discontinuous-cored sediment column of Site 261 to the sediment
facies of Site 765, although it is difficult to recognize the equiva-
lents of some of the Site 765 lithologic subunits (Dumoulin and
Bown, this volume, and pers. comm., 1989).

Site 766 (Foot of Exmouth Plateau at Edge of Gascoyne
Abyssal Plain)

Site 766 was drilled into transitional crust at the edge of the
Gascoyne Abyssal Plain. Its position 10 km landward of marine
magnetic anomaly M10 (Fullerton et al., 1989) should predict a
basal age of M10ON-M11, or latest Valanginian—earliest Hauter-
ivian (Bralower, 1987; Ogg, 1987, 1988). This age agrees with
the radiolarian, dinoflagellate, and nannofossil assemblages for
the oldest sediments overlying volcanics.

The uppermost Valanginian through Barremian sediments are
dominated by dark greenish-gray turbidites of terrigenous clas-
tics, with grains of glauconite, altered volcanoclastics, and bio-
clastics. The environment of deposition has been interpreted as a
prograding submarine fan system of shallow marine sediment
shed off the western rim of the Exmouth Plateau (Leg 123 Ship-
board Scientific Party, 1988). The sharp facies change between
Barremian glauconitic sandstone and Aptian siliceous chalk sug-
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Figure 3. Vector plots of magnetic directions and intensities during demagnetization of typical samples from Sites 765 and 261. On the vector plots,
inclination (up, horizontal, down) is plotted with the total intensity of magnetization at the given demagnetization step. Declination (N, E, 8, W) is
plotted as the horizontal component of the magnetization vector. The initial (NRM) declination for samples from Site 261 is arbitrary because orientation
control is lacking, and for many samples from Site 765 is relative to the direction of apparent dip. A., B. Comparison of thermal demagnetization (A)
and AF field demagnetization (B) on halves of the same sample (27-261-27R-1, 111 c¢m). Normal polarity (designated N) with characteristic direction
(~62.27 inclination) obtained by least-squares fit of the 400° through 600°C steps (1 scale division = 5 x 10~* A/m). C. Sample 123-765C-47R-1, 141
cm, of reversed polarity (designated RP). Characteristic direction (26.5° inclination, 49.1° declination) obtained by least-squares fit of the 550° through
650°C steps (1 scale division=1x 10~ A/m). D. Sample 123-765C-54R-3, 112 cm, of normal polarity (designated NP). Characteristic direction (-33.2°
inclination, 312.7° declination) obtained by least-squares fit of the 550° through 650°C steps (1 scale division = 1 x 107 A/m). E. Sample
123-765C-57R-1, 33 cm, of reversed polarity, but poor stability (designated RPP). Characteristic direction (45.0° inclination, 310.3% declination)
obtained by averaging the 550° and 600°C steps (1 scale division = 5 x 10~ A/m).
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Figure 3 (continued).

gests a transgressive sequence boundary and the absence of upper
Barremian and/or lower Aptian strata.

Only a few biostratigraphically significant datum levels of
radiolarian, nannofossil, dinoflagellate, or foraminifer groups lie
within the 225 m of uppermost Valanginian—Hauterivian—early
Barremian (Shipboard Scientific Party, 1990b). The most signifi-
cant datum for magnetostratigraphic correlations is the highest
occurrence of Cruciellipsis cuviellieri within Core 123-766A-
33R; this datum occurs near the Hauterivian/Barremian boundary
(or polarity chron M7r) in the Atlantic Basin (Ogg, 1987) or near
polarity chron MS8r in the western Tethys (Bralower, 1987). As
noted above for Site 765, the assigned geologic ages differ be-
tween faunal-floral zonations.

MAGNETIC PROPERTIES

Two main facies comprise the recovered Lower Cretaceous
sequences of the three sites: reddish-brown to brown claystone to
radiolarian-rich claystone of the Argo Abyssal Plain (Sites 765
and 261), and dark greenish-gray clastic-rich claystone to sand-
stone turbidites of Site 766. The magnetic behaviors of these two
main facies and their subfacies are distinctively different, as are
the demagnetization treatments required to obtain characteristic
magnetic directions.

Reddish-Brown Claystone (Sites 261 and 765)

The magnetic properties of the lithologies from Sites 261 and
765 are similar. Reddish-brown claystones of both sites have a
high intensity of natural remanent magnetization (NRM), gener-
ally ranging between 10 and 100 mA/m. Average susceptibility,
as measured at Site 765, is also relatively high, with typical Ks of
50 x 10°® cgs and peaks exceeding 100 x 10 cgs. The Barremi-
an-Aptian samples generally appear toward the higher end of
these ranges of NRM intensity and susceptibility; whereas, the
Berriasian—Hauterivian samples are toward the lower end. Nearly
all NRM directions had negative inclinations, suggesting the
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dominance of a secondary overprint of present-day magnetic
field.

Thermal demagnetization generally is required to obtain pri-
mary magnetizations from reddish-colored pelagic sediments
(e.g., Steiner, 1977, Lowrie and Heller, 1982; Ogg, 1983). There-
fore, the earlier paleomagnetic study of this facies at Site 261,
prior to common usage of thermal techniques, was unsuccessful
in obtaining mixed polarity by application of AF demagnetization
of 5 mT (Jarrard, 1974). We also found that progressive AF
demagnetization had only minor effects on the directions and
intensities of magnetization of reddish samples of either site. Only
intervals having greenish-gray coloration, hence having a mag-
netization not dominated by a hematite carrier, displayed signifi-
cant demagnetization and indication of mixed polarity upon AF
demagnetization to 15 mT. In contrast, progressive thermal de-
magnetization of these reddish claystones generally permitted
separation of the various components and polarities of magneti-
zation (Fig. 3).

The thermal demagnetization behavior of most samples
revealed the presence of three components of magnetization. The
first, a secondary component of normal polarity, was significantly
removed upon heating to 300°C, suggesting that it is carried by
an iron hydroxide/oxide. The removal of this first component is
best displayed in samples having reversed-polarity characteristic
directions (Figs. 3C and 3E). A second component, noted in the
majority of Site 765 samples, was removed after progressive
heating to between 500° and 600°C and is presumed to be carried
by magnetite. The magnetization vector removed between 300°
and 550°C is considered to be the characteristic direction of
magnetization for these sample suites. The directions of magneti-
zation at 600° and above, which are presumed to be carried by
hematite, are not significantly different from those of the magne-
tite-carried component removed during intermediate thermal de-
magnetization. This behavior indicates that both magnetite and
hematite are carriers of the primary magnetization and that the
hematite carrier was probably formed during surface oxidation of
the sediment.

Only minor exceptions were noted from this general demag-
netization behavior, with the most notable being exhibited by
Barremian turbidites at Site 765 (lithologic Subunit VC). Figure
3E illustrates the typical erratic behavior upon thermal demagneti-
zation of samples in this interval.

Dark Greenish-Gray Claystone to Sandstone (Site 766)

Intensities of NRM vary by two orders of magnitude according
to lithology and are mirrored by major changes in susceptibility
(Shipboard Scientific Party, 1990b). Relatively low NRM inten-
sities, 104 to 103 A/m, are characteristic of the Barremian dark
greenish-gray to black claystone of lithologic Subunit ITIIA (sus-
ceptibility Unit S-4) and of the lower Hauterivian pyrite-rich
black siltstone in Cores 123-766A-44R thorugh -46R (upper por-
tion of susceptibility Unit S-6). High NRM intensities, on the
order of 102 A/m, are characteristic of the Hauterivian greenish-
gray sandstone of lithologic Subunit ITIB (susceptibility Unit S-5)
and of the basal black siltstones within and overlying volcanic
basement (lower portion of susceptibility Unit S-7). Intensities of
characteristic magnetization displayed the same stratigraphic
variation.

Normal and reversed polarity were generally evident after AF
demagnetization at 10 mT. Normal polarity samples displayed
counterclockwise rotation of apparent declination during progres-
sive AF demagnetization at 2.5, 5.0, and 7.5 mT, which probably
represents removal of a present-day overprint. Stable directions
with decreasing intensity of magnetization were generally ob-
served during progressive demagnetization from 10 through 45
mT. This “linear decay to the origin” in demagnetization plots
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(Fig. 3) represents the characteristic direction of magnetization.
This behavior was generally exhibited by all clastic lithologies
regardless of color or grain size, and intensities of characteristic
magnetization were generally about 30% to 50% of NRM inten-
sities. Pilot studies applying thermal demagnetization at 300° and
400°C after the 40-mT treatment displayed no change in direction,
but caused a minor decrease in intensity of magnetization.

The correspondence of susceptibility values with intensity of
magnetization, coupled with the effective removal of overprints
and clear display of polarity zones upon AF demagnetization,
implies that most of the magnetization is carried by magnetite.
Magnetite has low coercivity, hence, a high response to suscepti-
bility measurements and AF demagnetization. If high-coercivity
hematite or goethite had been an important carrier of magnetiza-
tion, then neither a quasi-linear relationship of NRM intensity to
susceptibility value, nor such a simple display of two-component
magnetization upon AF treatments should have been exhibited.
Therefore, all samples from the Lower Cretaceous of Site 766
were treated with progressive AF demagnetization to obtain char-
acteristic magnetizations.

PALEOLATITUDES

Mean Apparent Inclinations

For each site, mean inclinations relative to the axis of the drill
hole were computed from the characteristic magnetization vec-
tors, using the modified method of Kono (1980a, 1980b), as
explained previously. Inclinations were computed for different
time intervals and for the entire Early Cretaceous sequence.
Within each time interval, mean inclinations were calculated for
normal- and reversed-polarity separately, for all samples com-
bined, and as a weighted vector mean for N + R (Table 1). The N
+ R vector sum is considered to be a more realistic approximation
to the primary inclination in those cases where the combined-sam-
ple case would be dominated by reversed-polarity samples having
characteristic inclinations more susceptible to a secondary over-
print.

For most sample suites, the mean inclination of the normal-po-
larity set was nearly antipodal to the mean inclination of the
reversed-polarity set. In such cases, we did not find any signifi-
cant secondary overprint, and the mean inclination calculated as
a N + R vector sum did not differ significantly from the mean
inclination for all samples combined.

Most sample suites display low dispersion; therefore, K values
are typically about 50. This clustering, plus the large numbers of
samples in most sets, results in mean inclinations and correspond-
ing paleolatitudes having typical 95% confidence limits of about
4°,

Site 765

Mean inclinations for all intervals fall within a narrow range
from —33° to —44°, with the combined suites having inclinations
from —35° to —40°.

Site 261

Despite the low numbers of samples collected from Site 261,
the tight clustering of their characteristic inclinations with Ks
typically 80 or greater yielded mean inclinations of good preci-
sion. The mean combined inclinations for the various age inter-
vals range from —54° to -58°,

Site 766

For all groupings and subgroupings, normal- and reversed-po-
larity inclinations were always within about 2° to 4° of each other,
with narrow circles of confidence (055 typically 2° to 4°). There-
fore, significant secondary overprints may have been removed.
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There was no significant change in mean inclination among stages
within this Early Cretaceous interval; the mean value (relative to
axis of drill hole) is =51° £1°.

Corrected Mean Inclinations and Paleolatitudes

Holes 766A and 765C displayed an apparent dip of recovered
strata. This apparent dip was generally the same as the measured
deviation of the drill hole from vertical; therefore, we presume
that this deviation was the only cause of the apparent dips.

Paleomagnetic minicores were collected and oriented with
respect to the “up” direction parallel to the drill-core axis, not the
stratigraphic “up” direction perpendicular to the strata. Therefore,
the mean apparent inclinations of all sample suites from these two
sites are relative to the axis of the drill core. To transform these
inclinations to values relative to “horizontal bedding,” one must
rotate the magnetic vectors using the measured dip of bedding and
the direction of that bedding with respect to ancient north (Fig.
2). This process will be explained in detail for Hole 766A, then
summarized for Hole 765C.

Correction for Deviation of Hole 766A from Vertical

The measured in-situ drift of Hole 766A from vertical was 6.5°
at Core 123-766A-27R, and 7.25° at Cores 123-766A-36R and
-46R. These values were similar to shipboard measurements of
apparent bedding dips in the recovered cores, and, considering the
probable accuracy of the techniques, a constant drift of 7° can be
assumed for the calculations that follow.

The magnetization of several blocks displaying obvious appar-
ent “dip of bedding” were measured on board the ship. As ex-
plained previously, AF demagnetization of these sediments at 10
mT yielded a characteristic direction that remained stable upon
further demagnetization; therefore, the shipboard measurement of
directions after 10 mT is considered to represent the direction of
ancient north or south. The mean orientation of the “dip plunge”
relative to this ancient north was approximately “N40°W” (£15°),
where measured in normal-polarity intervals.

An apparent plunge toward the northwest in the recovered
cores implies that the hole is deviating in this same direction. The
direction of “up” orientation of all paleomagnetic minicore sam-
ples is parallel to the drill-core axis and was not corrected for the
apparent bedding within the sediments. Therefore, the “bedding”
correction is equivalent to subtracting (dip-angle x sin [deviation
from ancient north]) from the mean inclination of normal-polarity
(hence, ancient north-pointing) samples. The identical value
should be added to reversed-polarity (south-pointing) samples.
Based on the above data, the bedding correction factor to be
subtracted is 7° x cos(40°), or +4.5°.

Site 766 was in the Southern Hemisphere; hence, normal-po-
larity inclinations are negative. Therefore, this subtraction results
in a steepening of the measured mean inclination. The slight
inaccuracies in the measurement of the magnitude and direction
of the drift of the hole from vertical were arbitrarily compensated
for by increasing the o5 confidence limits for the final results by
0.5°. The drift-corrected mean inclination and confidence limits
are given in Table 1.

True Mean Inclination and Paleolatitude of Hole 766A

The Early Cretaceous mean inclination for Hole 766A for the
vector sum of normal- and reversed-polarity vectors, after correct-
ing for the deviation of the hole from vertical, is —56.1°. The
corrected mean inclination for the combined samples is —55.7°.
These deviation-corrected mean inclinations have o5 confidence
limits of 2°.

The vector-sum mean inclination corresponds to a mean Early
Cretaceous (late Valanginian-Barremian) paleolatitude of 36.6°S,
with a probable 95% confidence limit of 2.1°. Mean inclinations



from suites of different ages do not display any significant trends;
therefore, the paleolatitude of the site appears to have remained
fairly constant throughout this time interval. This lack of change
in paleolatitude is particularly apparent when using the preferred
method of vector sum computation for mean inclinations.

Correction for Deviation of Hole 765C from Vertical

The measured in-situ drift of Hole 765C from vertical was 10°
at Core 123-765C-45R and 11° at Core 123-765C-57R. Shipboard
cryogenic measurements of the magnetization of recovered strata
indicated that the apparent dip of these strata is oriented about
N60°W with respect to NRM. Unlike the volcaniclastic sediments
of Hole 766A, these reddish claystones of Hole 765C did not
respond to AF demagnetization, and the NRM is heavily domi-
nated by present-day “north™ overprinting. Therefore, the direc-
tion of hole deviation is approximately 300° (N60°W) with re-
spect to present north (Shipboard Scientific Party, 1990b).

All samples from Hole 765C were oriented relative to the dip
direction, thereby permitting a declination control relative for
polarity determinations (Fig. 2). Standard statistics were applied
to the paleomagnetic directions from each time interval, using a
method modified from Fisher (1953), but with inclusion of
weighting and dual-polarity vector summation. The resulting
mean directions yield the direction of ancient north with respect
to the dip direction, hence the direction of the hole deviation
required to compute true mean inclination.

Mean directions of ancient north, relative to dip direction, for
Hole 765C are 7° clockwise for Valanginian—Berriasian, 8° for
Hauterivian, 13° for Barremian and 23° for Aptian. These decli-
nations and the corresponding measured drift angles were used to
compute the true mean inclinations for each time interval. To
compule the mean inclination for the entire set, a 10° drift having
a 10° declination relative to ancient north was applied.

True Mean Inclination and Paleolatitude of Hole 765C

The Early Cretaceous average mean inclination for Hole 765C,
after correction for the deviation for the hole, is —48.4°, with a
95% confidence limit of 2.4°. This corresponds to a paleolatitude
of 29.3°5. As for Site 766, there are no statistically significant
trends in paleolatitude with time.

The mean inclinations and paleolatitudes of Hole 765C are
considerably shallower than those for the same age at either Site
766 or Site 261. There are at least two possible factors that could
contribute to this apparent shallowing. The first is a shallowing
of magnetic inclinations during diagenetic compaction of the
more clay-rich strata within this hole; this theoretical “inclination
error” will be discussed later. The second factor, and probably the
most important, is that the direct shipboard measurements of
apparent dips on the recovered cores were up to 15°, and therefore
are steeper than the measured 10° hole deviation and suggest a
primary dip is present at this location. Because the magnitude and
orientation of the total dip are the important factors for converting
apparent inclination to actual inclination relative to ancient hori-
zontal, this would imply that an additional 5° must be included in
the correction factor. If the correction factor of “15° dip at 10°
declination relative to ancient north” is used instead of the hole
deviation, then the average mean inclination is —53.3°, implying
a paleolatitude of 33.8°N. This value is only slightly shallower
than the paleolatitudes for the other two sites.

True Mean Inclination and Paleolatitude of Site 261

No significant apparent dip is present in the strata drilled at
Site 261; therefore, it is not necessary to apply any dip corrections.
The average mean inclination for the Early Cretaceous is —56.2°,
with a 95% confidence limit of 3.4°. The corresponding paleo-
latitude of 36.7°S is identical to the paleolatitude for Site 766.

LOWER CRETACEOUS MAGNETOSTRATIGRAPHY

Rotation of Sites

During the Cretaceous, Australia was rotated clockwise rela-
tive to its present orientation by approximately 30° to 60° (e.g.,
Embleton, 1984; Idnurm, 1985). We were able to observe this
rotation in our sample suites by applying two techniques: for Hole
765C, the hole deviation provided a means of measuring actual
declination on the minicores; and for Hole 766A, the angular
difference between secondary and primary vectors was computed.

The minicores from Hole 765C had been oriented with respect
to the apparent dip of “bedding” in the drill core (Fig. 2). As
explained previously, we determined that the resulting dip direc-
tion is oriented at approximately N60°W (+5°) with respect to
present-day north, hence at 300°. The direction of ancient north
relative to this hole deviation direction progressively rotates
clockwise through time from a difference of 7° in the Berriasian—
Valanginian to 23° in the Aptian. The standard deviation confi-
dence limit on each of these relative declinations is approximately
7°. The site experienced a total clockwise rotation of approxi-
mately 16°.

Therefore, in present-day coordinates, the direction of ancient
north is toward 307° azimuth for Berriasian—Valanginian, 308°
for Hauterivian, 313° for Barremian, and 323° for Aptian. A
possible systematic bias of +5° exists for this set of declinations
and an additional 7° uncertainity for each individual value.

Vectors of magnetization of normal-polarity samples of Site
766 commonly displayed a counter-clockwise rotation during
initial stages of progressive AF demagnetization. This rotation is
the result of the removal of a secondary vector, considered to be
dominated by present field. The difference in declination between
the removed secondary vector, as computed by a least-squares
line-fit, and the vector of characteristic magnetization provides a
minimum estimate of the net amount of rotation after the Early
Cretaceous. A series of close-spaced steps of low AF demagneti-
zation was applied to suites of samples from intervals considered
to have normal polarity. The removed vectors displayed consid-
erable variation; several vectors trend in a direction counter-
clockwise to ancient north, and the majority display inclinations
more consistent with Cretaceous paleolatitudes, than with the
present latitude of the site. Those that displayed rotation in the
expected sense imply a site rotation of about 75° (£20°).

Comparison to Australian Polar Wander Path

The Early Cretaceous portion of the Australian polar wander
path is poorly constrained. Embleton (1984) interpolated the
Early Cretaceous motion of Australia as a smooth arc between two
poles of “Oxfordian-Tithonian™ and Albian age, derived from
intrusives and basalt flows, respectively. Idnurm (1985) incorpo-
rates an “Early Cretaceous” pole averaged from 25 sediment
samples within the Otway Basin. A set of predicted paleolatitudes
and declinations using the “interpolated” polar wander path of
Embleton (1984) is presented in Table 2.

Despite their present-day latitude separation of 7°, the pre-
dicted Early Cretaceous paleolatitudes for Sites 261 and 766 are
similar because of the 45° rotation of Australia. No significant
paleolatitude motion was predicted between the Late Jurassic and
the Cenomanian for these sites. Both of these predictions were
verified by our paleomagnetic analyses.

These sites should have experienced rapid clockwise rotation
during the Early Cretaceous, with a predicted difference of 27°
between the early Berriasian (301° declination for Site 765) and
Albian (328° declination) (Table 2). The observed rotation for
Site 765 is nearly identical: 307° declination in Berriasian—Val-
anginian vs. 323° in Aptian, for a net rotation of 16°. If this
observed trend continued into the Albian, then there should be at
least 25° of total clockwise rotation between the Berriasian and
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Table 1. Mean inclinations of characteristic magnetization and corresponding paleolatitudes.

Site Mean direction Drift corrected Mean Paleolatitude
Age Incl. ©95/63 Incl 095/63 intensity g5/63
Polarity  N/Ns ©) ©) K © (107°A/m)  (°S) ©
Site 766
Barremian [Cores 123-766A-26 to -31)
N 10/11 -52.1 4.0/2.3 144 —56.6 23.2
R 32.5/42 —-45.2 3.0/1.7 73 497 2.2
Comb. 42.5/53 -46.9 2.7/1.6 66 —51.4 3.2/1.9 38 32.1 3.0/1.7
N+R 42.5/53 -51.4 -55.9 12.7 36.5
Hauterivian [Cores 123-766A-32 to -39]
N 19/21 -53.1 4,5/2.6 57 =576 34.3
R 14.5/17 - 55.7 4.8/2.8 68 —60.2 136.
Comb, 33.5/38 —-54.2 3.3/1.9 58 -58.7 3.8/2.2 62.2 39.5 4.2/2.4
N+R 33.5/38 -55.0 -59.5 85.3 40.4
Combined Hauterivian-Barremian [Cores 123-766A-26 to -39]
N 29/32 -52.7 3.2/1.8 72 =572 30.0
R 47.5/60 —48.5 3.0/1.7 50 —-53.0 7.6
Comb. 76.5/92 -50.2 2.3/1.3 51 =547 2.8/1.6 12.8 35.2 2.8/1.6
N+R 76.5/92  —51.6 —56.1 18.8 36.7
Late. Valanginian—Early. Hauterivian [Cores 123-766A-40 to -49]
N 36/43 -52.0 3.1/1.8 60 —56.5 107.0
R 61/75 -51.9 2.7/1.6 46 -56.4 75.5
Comb. 97/118 -51.9 2.0/1.2 51 -56.4 2.5/1.5 85.9 37.0 2.6/1.5
N+R 97/118 -51.9 -56.4 94.3 37.0
All = L. Val Barremian [Cores 123-766A-26 to -49)
N €5/75 -523 2.2/1.3 64 —356.8 60.6
R 109.5/136  —50.5 2.0/1.2 46 -55.0 28.0
Comb. 174.5/211 -51.2 1.5/0.9 50 =557 2.0/1.2 37.4 36.3 2.1/1.2
N+R 174.5/211 -51.6 —56.1 44.4 36.6
Site 261
Barremian [Cores 27-261-21 to -27]
N 12.5/13 -57.9 4.8/2.8 80 14.0
R 5.5/8 =350.0 15.3/8.9 23 13.3
Comb. 18/21 —-56.3 6.4/3.7 31 13.8 36.9 6.6/3.8
N+R 18/21 -54.2 13.7 34.8
Valangini Hauterivian [Cores 27-261-28 to -29]
N 6/6 —-58.4 5.4/3.1 157 8.7
R 1.5/3 -579 81.3/47.2 157 52
Comb. 7.5/9 —-58.3 4.6/2.7 157 7.8 39.0 5.1/2.9
N+R 7.5/9 —58.1 7.0 38.8
Tithonian—Berriasian [Cores 27-261-30 to -32
N /7 —=52.5 3.8/2.2 259 3.7
R 6/10 -56.5 11.4/6.6 36 1.2
Comb. 13/17 —-54.3 5.0/2.9 70 2.2 34.8 4.9/2.9
N+R 13/17 -54.9 29 354
All = Tithonian—Barremian [Cores 27-261-21 to -32]
N 26.5/27 - 56.8 2.8/1.6 99 9.1
R 13.5/22 —-54.3 8.1/4.7 26 3.7
Comb. 40/49 -56.2 3.4/2.0 45 6.7 36.7 3.5/2.0
N+R 40/49 —55.8 6.4 36.3

the Albian. This close correspondence between predicted and
observed rotations is extremely surprising when one considers the
probable magnitude of errors associated with the predicted and
the observed mean declinations.

Our observations do not support one prediction. After correct-
ing for hole deviation and observed dip of bedding, the average
Early Cretaceous mean paleolatitudes for Sites 261 and 765 are
about 37°S. By contrast, the interpolated Early Cretaceous paleo-
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latitude has been predicted as about 42°S (“mid-Hauterivian”) for
Sites 261 and 765. Therefore, the predicted paleolatitude is 5°
farther south than the observed. One can debate whether this slight
difference results from errors in the interpolated apparent wander
path for Australia or to an “inclination shallowing” in the sedi-
ments of these sites. The agreement of inclinations derived from
the reddish claystone facies of Site 261 with the volcaniclastic
turbidite facies of Site 766 suggests that any “inclination error”
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Site Mean direction Drift corrected Mean M
Age Incl. 95 /63 Incl g5 /63 intensity ©95/63
Polarity ~ N/Ns ) ) K ©) ©) (107 3A/m)  (°S) )
Site 765
Aptian [Cores 123-765C-43 to -48]
N 21/23 —-40.4 4.5/2.6 51 4.2
R 3.5/5 —40.3 11.3/6.8 86 1.7
Comb. 24.5/28 —40.4 4.0/2.3 54 -49.6 4.5/2.6 37 30.4 4.0/2.3
N+R 24.5/28 —40.4 —-49.6 31 304
Barremian [Cores 123-765C-49 to -54]
N 24.5/271 -38.7 4.2/2.4 50 8.0
R 35/43 -324 3.3/1.9 57 4.9
Comb. 59.5/70 -35.1 2.7/1.6 47 —44.8 3.2/1.9 6.0 26.4 2.6/1.5
N+R  $9.5/70  —34.9 —44.6 6.4 26.3
Hauterivian [Cores 123-765C-55 to -57]
N 8/9 -41.8 5.4/3.1 108 3.7
R 11/15 -33.7 6.3/3.6 54 1.9
Comb. 19/24 -37.2 4.8/2.8 49 —47.1 5.3/3.1 2.5 28.3 4.5/2.6
N+R 19/24 -37.6 —-47.5 2.8 28.6
Berriasian—Valanginian [Cores 123-765C-58 to -62]
N 37.5/42 -43.9 2.3/1.4 102 3.7
R 16/23 -34.9 9.5/5.5 16 1.4
Comb. 53.5/65 -41.8 3.8/2.2 27 -52.7 4.3/2.5 2.7 333 4.1/2.4
N+R 53.5/65 —40.5 -51.4 2.5 32.1
All = Berriasian—Aptian [Cores 123-765C-43 to -62]
N 94/104 -41.6 1.9/1.1 61 4.6
R 65.5/86 -33.6 3.0/1.7 35 2.9
Comb. 159.5/19%0 —38.5 1.9/1.1 36 -—48.4 24/1.4 3.8 29.3 2.1/1.2
N+R 159.5/190 -36.6 —46.5 3.7 21.7

Polarity sets: N, R = Normal- or Reversed-polarity sample set, respectively. Comb, = All samples combined. N+R =
Vector sum of the mean normal- and the reversed-polarity vectors of direction and intensity. Confidence limits
on N+R are probably similar to Comb. N/Ns: N = effective number of samples used in calculation after giving
half-weight to samples having poor stability (see text). Ns = number of selected samples (questionable and

indeter 1]

polarity samp

omitted). If there was no weighting necessary, then N = Ns. Mean Direction: Mean

inclination (and precision parameters) of sample suite using method of Kono (1980a, 1980b). 09553 = 95% and
63% confidence limits about mean inclination. K = dispersion parameter. Drift Corrected: Mean inclination
corrected for deviation angle and direction of the drill hole from vertical. 95% and 63% confidence limits (Ctos/63)
are also recomputed. Mean intensity is logarithmic mean of the intensities of characteristic magnetization of the
selected sample set. Paleolatitude = Location of site (south of equator) computed for the specified time interval.
Confidence limits of 95% and 63% are also given. The paleolatitude value in bold type is considered to be the
most representative for this suite; generally the Comb. result is selected. However, the vector sum, N+R , is
considered to be a more valid representation of the characteristic inclination and corresponding paleolatitude if
(1) the suite has more reversed-polarity samples than normal-polarity ones and (2) the reversed-polarity mean
inclination was relatively non-antipodal to the normal-polarity inclination (see text).

must be facies independent. Therefore, it seems more likely that
the main difficulty is the lack of constraints on the current Aus-
tralian polar wander path.

After correcting for observed dip of bedding, the average Early
Cretaceous paleolatitude of Site 765 is about 34°, or 3° north of
Sites 261 and 766. In contast, Site 765 was predicted as about 2°
to the south of these sites. This 5° error in relative paleolatitude
must represent a bias with the final results from Site 765. The
presence of observed dips of strata that exceed the measured hole
deviation suggests the possibilities that the actual dip of strata in
the hole is much greater (by the required 5°?) and that the hole
deviation from vertical reduced the actual dip. The tendency of
drill holes to bend perpendicular to dipping strata supports this
hypothesis.

In summary, the paleomagnetic results verify the orientation
and the clockwise 15° to 20° rotation of these sites through the
Early Cretaceous. No significant paleolatitude drift accompanied

this rotation. The average paleolatitude for these sites was 37°S
(£2°).

Projection of these Leg 123 paleolatitudes and rotations upon
a reconstruction of the Gondwanaland landmass enables one to
determine the paleogeography of the former supercontinent. A
Berriasian—early Valanginian paleogeography for Australia—Ant-
arctica-India is illustrated in Figure 4 using the reconstruction
parameters of Royer and Sandwell (1989) for closure of Australia
and Antarctica and of Powell et al. (1988) for closure of India and
Antarctica and the paleomagnetic pole projected by the 307°
declination and 37° paleolatitude of the Leg 123 sites.

MAGNETOSTRATIGRAPHY AND ASSIGNMENT
OF POLARITY CHRONS

A stratigraphic plot was prepared for each site that displayed
depth, core recover, lithologic units, biostratigraphic ages, incli-
nation and intensity of characteristic magnetization, and interpre-
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Table 2. Predicted paleolatitudes and declinations for Sites 765, 766, and 261.

Site 765 Site 261 Site 766
Ass (16.0°S, 117.6°E)  (12.9°S, 117.9°E)  (19.9°S, 110.5°E)
Lat. Decl.  Lat. Decl. Lat. Decl.
(S. Pole position, °S,°E) (°S) (°E)  (°S) (°E)  (°S) (°E)
early Miocene (20 Ma)
(77,120) 29.0 3594 259 359.5 327 3575
Eocene/Paleocene (58 Ma)
(62, 118) 44.0 359.7 410 3599 47.6 354.8
Campanian (80 Ma)
(51, 134) 52.6 343.0 498 3440 53.8 334.8
Cenomanian/Turonian (90 Ma)
(55, 147) 44.9 336.6 422 337.9 454 330.9
Albian (105 Ma)
(53, 158) 41.3 328.7 389 330.1 408 324.1
mid-Hauterivian (115 Ma)
(42, 149) 4.7 314.1 427 316.2 42.2 309.2
earliest Berriasian (128 Ma)
(33, 162) 45.6 301.4 452 304.1 425 297.0
Oxfordian-Tithonian (150-170 Ma)
(20, 164) 45.8 2824 454 285.5 399 279.9
Sinemurian-Bathonian (160-190 Ma)
(51, 182) 28.4 319.8 262 3209 26.9 318.0
early Triassic-Anisian (240 Ma)
(30, 147) 60.0 302.7 58.2 307.0 S55.5 294.3

Paleopositions and rotations of the sites are computed from the Australian apparent polar wander path of
Embleton (1984), in turn based on Embleton (1981) and Embleton and McElhinny (1982), with his
interpolated poles shown in italics. Exceptions are the “early Miocene” and “Eocene/Paleocene,” which
incorporate later paleomagnetic data from Idnurm (1985). Idnurm’s “Lower Cretaceous” pole has not been
used due to its uncertain age and few samples. Most poles for the Cretaceous and Tertiary and for the
Sinemurian-Bathonian have 95% confidence circles of 4°-6°; poles for the Triassic and rest of Jurassic have
about 10° uncertainties. Geologic stages have been assigned from Embleton’s Ma ages, using his original
time scale, to compare with geologic stages of Leg 123,

tation of polarity zones (Figs. 5, 6, and 7). For Site 765, declina-
tion of characteristic magnetization relative to apparent dip direc-
tion of strata was also plotted stratigraphically (Fig. 5).

Site 765

Aptian Polarity Chrons

Two reversed-polarity zones appear within Aptian lithologic
Subunit VB at the base of an extended zone of normal polarity,
which corresponds to the Cretaceous “Quiet Zone” (Fig. 5). The
lower reversed-polarity zone (top of Core 123-765C-47R to Sec-
tion 123-765C-47R-4, 66 cm) is slightly younger than the Barre-
mian/Aptian boundary. This corresponds in age to reversed-
polarity chron MOr, which is slightly younger than the nanno-
fossil-defined Barremian/Aptian boundary in Atlantic-Tethyan
magnetobiostratigraphic sections (Ogg, 1988). The upper limit of
polarity zone MOr is not constrained in Hole 765C because of poor
recovery. If sedimentation rates were relatively constant, then the
identification of MOr might constrain the Barremian/Aptian
boundary to fall within basal Core 123-765C-47R or within up-
permost -48R.
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The highest reversed-polarity zone is a narrow, but clearly
defined, event spanning only 43 cm in the detailed shipboard
analyses (Samples 123-765C-43R-2, 114 cm, to -43R-3,7 cm). A
brief late Aptian or early Albian event has been noted in magne-
tostratigaphic studies in Europe (Pechersky and Khramov, 1973;
Vandenberg et al., 1978; Vandenberg and Wonders, 1980; Lowrie
et al.,, 1980) and in DSDP sites in the Atlantic (Keating and
Helsley, 1987a,b), Indian Ocean (Jarrard, 1974), and Pacific (Tar-
duno et al., 1989). In magneto-biostratigraphic sections, the age
of this brief reversed-polarity chron is late Aptian, within the G.
algerianus foraminiferal zone (Vandenberg and Wonders, 1980;
Tarduno et al., 1989). A narrow magnetic anomaly also may
correspond to this reversed-polarity zone (e.g., Vogt and Einwich,
1979). The preferred nomenclature is M"-1"r, implying the next
younger polarity chron to MO (e.g., Shipboard Scientific Party,
1986), although “ISEA reversal’” has also been used (e.g., Tarduno
et al., 1989). This M"-1"r reversed-polarity chron is also near the
Selli event of an expanded oxygen minimum in the global oceans
(Thurow, pers. comm., 1989, and in press.). The identification of
M"-1"r within Site 765 adds another well-documented occurrence
to this brief event in the late Aptian.
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0 500 1000
km

Figure 4. Berriasian-early Valanginian paleogeography and paleolatitudes prior to the separation of India from Australia-Antarctica. Rotation of
Antarctica relative to Australia is 31.50° about a pole at 2.0°S, 38.9°E (Royer and Sandwell, 1989); rotation of India relative to Antarctica is -92.45°
about a pole at 4.22°8, 17.14°E (Powell et al., 1988). In India, the Shillong Hills indicate the minimum eastward extinct of India; the Himalayas (shaded
region) lie between the Main Boundary Fault (1) and the Indus-Tsangpo Suture (2); Line 3 is the minimum northward extent of India after unwinding
the doubled thickness of crust south of the Indus-Tsangpo Suture; Line 4 is the Kun Lun-southern Tsaidam mountain front; and Line 5 is the postulated
northern edge of Greater India (from Powell et al., 1988). South Pole location and corresponding paleolatitude grid are based upon the Berriasian-
Valanginian mean paleolatitude of 37°S and declination of 307° for the Leg 123 sites.
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Figure 5. Lower Cretaceous magnetostratigraphy of Hole 765C. Polarity interpretations are given as N-NP-NPP-N?-INT-R?-RPP-RP-R, as explained in the text, and converted to a
standard polarity diagram (black = normal polarity, white = reversed polarity, gray = uncertain polarity, wavy pattern = gap in sampling, short bars = single sample with polarity
interpretation opposite adjacent samples).
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Figure 6. Lower Cretaceous magnetostratigraphy of Site 261. Polarity interpretations are given as N-NP-NPP-N?-INT-R?-RPP-RP-R, as explained in
the text, and converted to a standard polarity diagram (black = normal polarity, white = reversed polarity, gray = uncertain polarity, wavy pattern =
gap in sampling, short bars = single sample with polarity interpretation opposite adjacent samples).

Barremian Polarity Chrons

The lower Barremian is reversed polarity with a narrow nor-
mal-polarity zone in the center. This interval is assigned to re-
versed-polarity chron M3r, which encompasses most of the early
Barremian. It is possible that reversed-polarity chron Mlr, of
mid-Barremian age, comprises the upper reversed-polarity zone.
Alternatively, reversed-polarity zone M3r in some magneto-
stratigraphic sections has been observed to incorporate brief nor-
mal-polarity zones (J.E.T. Channell, pers. comm., 1989).

Hauterivian-V alanginian-Berriasian Polarity Chrons

Below polarity zone M3r in Hole 765C are at least 12 distinct
reversed-polarity zones, and probably several less well-defined
zones. The combination of slow sedimentation rates and possible

hiatuses, of incomplete recovery and of lack of precise biostrati-
graphic datums renders assignment of polarity chrons difficult. It
is interesting to note that the late Berriasian through Hauterivian
portion of the magnetic polarity time scale also has 12 main
polarity chrons with several lesser chrons, however this polarity-
chron pattern is not distinctive and does not resemble the polar-
ity-zone pattern of Hole 765C.

Tentatively, we suggest that (1) the dominance of reversed
polarity in Hauterivian Cores 123-765C-55R and -56R corre-
sponds to the reversed-polarity-rich cluster of polarity chrons M5r
through M10r; (2) the dominance of normal polarity in Valan-
ginian Cores 123-765C-57R through -61R corresponds to the
normal-polarity-rich combination of polarity chrons MI10ON
through M16n; and (3) the dominance of reversed polarity in Core
123-765C-62 of Berriasian age may be within the reversed-polar-
ity-rich cluster of M16r through M18r.
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Figure 7. Lower Cretaceous magnetostratigraphy of Hole 766A. Polarity interpretations are given as N-NP-NPP-N?-INT-R7-RPP-RP-R, as explained
in the text, and converted to a standard polarity diagram (black = normal polarity, white = reversed polarity, gray = uncertain polarity, wavy pattern =
gap in sampling, short bars = single sample with polarity interpretation opposite adjacent samples).

The underlying basaltic crust has reversed polarity in the upper
portion, but normal polarity in the lowermost core (Shipboard
Scientific Party, 1990).

Site 261

The sample suite from Site 261 yielded clear polarity determi-
nations; however, the discontinuous coring of this site creates a
patchwork of polarity zones separated by large gaps (Fig. 6). The
revised biostratigraphy (Dumoulin and Bown, this volume) indi-
cates the probable presence of thick reversed-polarity zones MIr
and M3r in the lower and middle Barremian. Underlying polarity
zones are too incomplete to allow polarity chron assignments.
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One can use the Barremian magnetostratigraphy of Sites 765
and 261 to assign correlation horizons to these Argo Abyssal Plain
sites. The base of reversed-polarity chron M3r was observed in
the middle of Core 27-261-27R and in the middle of Core 123-
765C-54R, a level that is just above a narrow upward transition
from brownish-red claystone to dark gray claystone at both sites
(Dumoulin and Bown, this volume). The top of reversed-polarity
zone MIr, if properly identified in both sites, implies that the
middle of Core 27-261-22R corresponds to the base of 123-765C-
51R. The sediment thickness between these two horizons is about
75 m at Site 261, but only 25 m at Site 765. This relatively
expanded Barremian section at Site 261 is consistent with the
biostratigraphy, although this is slightly circular logic, because



these polarity chrons are assigned according to the biostra-
tigraphic control.

Site 766

Site 766 has an expanded Early Cretaceous section and broad
polarity zones (Fig. 7). The main age constraints on identification
of polarity zones and on assignment of the corresponding polarity
chrons are

1. The base of the sediment section above basaltic basement
should have an age of polarity chron M10N or slightly older—the
age of initiation of seafloor spreading as determined from mag-
netic anomaly signatures in the immediately adjacent Gascoyne
Abyssal Plain (Fullerton et al., 1989). This constraint is supported
by the latest Valanginian age assigned to the basal sediments from
biostratigraphy (Shipboard Scientific Party, 1990b). Reversed
polarity in the basal sediments and intercalated basalts is therefore
interpreted as M11r.

2. A major contact occurs between Barremian clayey quartz
sandstone with glauconite and Aptian nannofossil chalk at the top
of Core 123-766A-26R. It is probable that a major hiatus repre-
sents the late Barremian and/or early Aptian,

These ages constrain assignment of magnetic chrons to fall
between chron M1 (late Barremian) and M11 (latest Valanginian).

Barremian Polarity Chrons

The facies boundary from abundant glauconitic sandstone
turbidites to overlying dark bioturbated claystone (boundary of
lithologic Subunits IIIA and IIIB within Core 123-766A-32R)
corresponds to a sudden change in mean magnetic intensity (Fig.
7) and possibly to a minor hiatus related to a local transgression.
This boundary is approximately at the Hauterivian/Barremian age
boundary, although exact identification of this stage boundary by
nannofossils or dinoflagellates is difficult (Ogg, 1988). The thick
reversed-polarity zone in the Barremian claystones has been as-
signed to the relatively long polarity chron M3r of middle Barre-
mian age.

Cores 123-766A-28R and uppermost -29R display another
poorly defined reversed-polarity zone that is separated from zone
M3r by a narrow normal-polarity interval. This might represent
either the reversed-polarity chron MIr or a subchron within M3r,
as observed in some Italian magnetostratigraphic sections (J.E.T.
Channell, pers. comm., 1989) and in Atlantic DSDP Sites (Ogg,
1987).

Hauterivian Polarity Chrons

The interval encompassing Cores 123-766A-43R through
-33R consists almost entirely of bioturbated sandstone interbed-
ded with coarse sandstone turbidites (especially abundant below
the lower portion of Core 123-766A-37R) and represents an
accelerated and fluctuating sedimentation rate. Despite the low
recovery in the upper portion of this unit, the three pairs of
normal- and reversed-polarity zones possibly are an accurate
representation of the polarity structure. However, the apparent
hiatuses or condensation intervals that bound this sandstone unit
and the probable distortion of its polarity pattern preclude reliable
assignment of polarity chrons. Possible polarity chrons M9?, M8?
and M7? have been tentatively assigned, based solely on the
constraints placed by the polarity structure of the overlying and
underlying lithologic units.

A sharp facies change in lowermost Core 123-766A-43R from
medium-bedded sandstone turbidites to an underlying unit of
homogeneous, bioturbated, very dark siltstone corresponds to a
boundary between normal- and reversed-polarity zones; there-
fore, a minor hiatus should be expected. This homogeneous bio-
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turbated siltstone is assumed to have had a relatively constant
sedimentation rate, as compared to the turbidite-rich overlying
unit and an age spanning the Valanginian/Hauterivian boundary.
Therefore, the polarity-zone pattern was assigned to polarity
chrons M11r-M10Nr-M10r, which display a similar general pat-
tern within this same age interval.

However, note that this polarity-zone pattern also resembles
that of polarity chrons M12r-M11Ar-M11r of late Valanginian
age. This alternative assignment should permit the overlying
sandstone unit to encompass polarity chrons M10r-M9r-M8r.
Such ambiguity in polarity-chron assignment can perhaps be
resolved in the future with improved Hauterivian—Valanginian
biostratigraphy, both in Hole 766A and in calibration of the
standard magnetic polarity time scale.

SUMMARY

Paleolatitude of the Argo and Gascoyne abyssal plains re-
mained steady at 37°S (£2°) from the Berriasian through the
Aptian. During this period, this region displayed a clockwise
rotation of about 16° from a Berriasian orientation of 307° relative
to present position (Fig. 4) to an Aptian declination of 323°. These
declination values have a systematic uncertainty of about 5m as
a result of inaccuracy when determining hole deviation of Hole
765C. Individual declinations have uncertainities of about 7°
because of dispersion of sample declination values.

The stable paleolatitude and the absolute and relative amounts
of site rotation agree with the interpolated Early Cretaceous
apparent polar wander path for Australia, but the paleolatitudes
imply a position 5° north of the predicted location. This set of
paleolatitudes represents the first well-dated controls on the Early
Cretaceous portion of the Australian polar wander path.

Polarity zones are easily determined for each of the three sites;
however, the combination of incomplete recovery, uncertain bio-
stratigraphic control, and slow sedimentation rates precludes as-
signment of polarity chrons for most of the Berriasian through
Hauterivian. Barremian polarity chrons M1r and M3r are present
at each site. Earliest Aptian reversed-polarity chron MOr is present
at Site 765. The brief reversed-polarity chron M"-1"r of mid-Ap-
tian or late Aptian age was identified at Site 765.
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LOWER CRETACEOUS MAGNETOSTRATIGRAPHY

APPENDIX

Polarity interpretations and characteristic directions of all Late Juras-
sic—Early Cretaceous paleomagnetic samples from sediment cores of
Sites 765, 261, and 766. Polarity interpretation notation is normal, re-
versed, or indeterminate polarity (N, R, and INT, respectively), with
lesser quality indicated by addition of P, PP, or ?? (half-weight, poor, or
questionable reliability, respectively). Characteristic directions and mean
intensities are computed from least-squares analysis of the indicated
suites of selected demagnetization steps. Selected steps are thermal de-
magnetization levels for Holes 765C and 26 1. For Hole 766, selected steps
are alternating field demagnetization levels with some additional thermal
steps. “Org” indicates that the origin of the vector plot was included as a
selected point for the least-squares computation due to irregular pattern
of demagnetization vectors; “Tied” indicates that the least-squares vector
was constrained to pass through the origin on the vector plots, thereby
producing an average of the selected demagnetization steps — such *Org”
and “Tied” computations are given a lower quality rating. Error column
is the standard deviation angle computed on the characteristic directions
that incorporate three or more vectors.
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Leg 123, Site 765

Magnetic Polarity and Characteristic Directions

Characteristic direction

Demagnetization steps used in least-squares

Core, section, Meter level Mean i

interval (cm) (mbsf) Polarity  Declination  Inclination  Error {A/m) Total Selected levels (°C)
765C-44R-1, 58 759.08 NP 196.6 -135.1 8.2 4.79E-04 3 450 550 600
765C-44R-2, 7 760.07 N 53.0 -135.0 34 2.02E-03 6 350 450 500 550 600 650
765C-44R-2, 70 760.70 N 27.4 -42.0 2.5 1.85E-03 4 350 450 550 600
T65C-44R-2, 134 761.34 N 208.5 -30.0 5.3 6.33E-04 5 450 500 550 600 650
765C-44R-3, 50 762.00 NP 52.4 —12.1 2.00E-04 2 600 650
T65C-44R-3, 144 762.94 NP 53.5 -37.6 2.8 1.85E-03 4 350 450 550 600
T65C-45R-1, 49 768.69 N 3331 =32.1 24 9.05E-03 5 450 500 550 600 650
T65C-45R-1, 97 769.17 N 352.9 -50.0 0.5 4.75E-03 4 350 450 550 600
765C-45P-1, 123 769.43 N 349.7 —41.3 2.0 1.17E-02 6 350 450 500 550 600 650
765C-45R-1, 145 769.65 N 414 -31.7 2.5 2.91E-02 8 300 350 400 450 00 550 650
765C-45R-2, 22 769,92 N 6.7 -30.2 1.1 1.78E-02 3 450 550 600
765C-45R-2, 103 770.73 NPP 272.6 —46.8 1.1 3.10E-03 5 450 500 550 600 650
765C-45R-2, 145 771.15 R 130.0 41.5 4.2 3.12E-03 4 450 500 550 600
765C-45R-3, 3 771.23 RP 287.6 45.5 7.6 5.22E-04 5 450 S00 550 600 650
765C-45R-3, 98 772.18 N 27.6 —-434 0.6 3.25E-03 3 450 550 600
765C-45R-4, 41 772.76 NP 43.3 —43.1 33 1.61E-03 6 350 450 500 550 600 650
765C-45R-4, 107 773.42 N 30.7 ~44.8 0.9 9.29E-03 4 350 450 550 600
T65C-45R-5, 21 774.06 N 274.2 -41.4 1.1 5.44E-03 3 550 600 650
T65C-45R-6, 66 776.01 N?? 192.4 -T72.1 1.66E-02 2 550 600
T65C-46R-2, 18 779.48 N 24.8 -34.3 2.6 5.21E-03 4 500 350 600 650
T65C-46R-2, 89 780.19 N 60.1 —35.7 1.6 1.47E-02 3 450 550 600
T65C-47R-1, 141 788.81 RP 49.1 26.5 2.18E-04 2 600 650
T65C-47R-2, 81 789.71 RPP 151.6 30.5 1.05E-02 2 500 (]
765C-47R-3, 68 791.08 R 177.9 42.9 2.0 1.84E-03 k] 550 600 650
T65C-47R-3, 95 791.35 RPP 203.5 22.6 2.9 2.43E-03 k] 500 550 600
T65C-47R-4, 28 792.18 RPP 1.2 329 1.83E-04 2 550 600
T65C-47R-4, 133 793.23 RP 231.2 393 1.26E-02 2 550 600
T65C-47R-5, 9 793.49 N 59.5 -436.5 37 2.03E-02 5 450 500 550 600 650
T65C-48R-1, 68 797.58 N 17.6 —54.2 12 1.94E-03 ] 450 550 600
T65C-48R-2, 81 799.21 N 14.7 -42.0 s 3.16E-03 4 450 500 550 600
T65C-48R-3, 64 R00.54 N 331.3 40.7 1.3 1.54E-02 3 450 S50 600
T65C-48R-4, 27 801.32 N 210.7 -43.7 15 3.59E-04 4 500 550 600 650
765C-48R-5, 5§ 802.60 N 87.0 -48.9 2.1 2.70E-03 6 356 450 500 550 600 650
765C-48R-5, 51 803.06 N 39.6 - 44.0 1.5 3.98E-03 5 350 450 500 550 600
T65C-48R-6, 86 803.41 N 27.2 -38.0 1.6 8.24E-04 3 450 500 550 600 650
THSC-49R-1, 75 807.05 N 325.8 - 10.9 1.9 1.09E-03 4 350 450 550 600
765C-49R-2, 19 807.99 NP 350.7 -43.7 5.48E-04 2 500 550
T65C-49R-3, 90 £10.20 N 25.5 —358 4.7 1.BRE-02 4 450 500 550 600
T65C-49R-4, 89 811.69 N 41.9 -139.9 2.7 2.38E-02 5 450 S00 550 600 650
T65C-49R-5, 61 812.91 N 571 41.6 (] 1.07E-02 3 450 550 600
T65C-50R-1, 74 816.34 N 17.8 —35.7 {1 2.12E-02 6 350 450 500 550 600 650
765C-50R-2, 37 817.47 NP 46.2 -37.5 1.2 1.83E-02 4 350 450 550 600
T65C-50R-3, 82 819.42 N 24.6 -37.6 2.2 2.24E-03 ] 350 450 500 550 600 650
765C-50R-4, 86 820.96 N 6.8 -39.2 4.2 3IBE-02 4 450 500 550 600
765C-50R-5, 81 822.41 N 26.9 348 1.5 2.75E-02 6 350 450 500 550 600 650
765C-50R-6, 43 823.53 N 12.0 —-47.3 0.8 1.32E-02 5 350 450 500 550 600
T65C-51R-1, 71 825.11 N 4.5 -35.8 33 1.21E-02 6 350 450 500 550 600 650
765C-51R-2, 76 827.26 N 53.1 -27.4 1.0 2.99E-02 4 450 500 550 600
765C-51R-3, 53 828.53 N 5.2 -324 1.1 7.38E-03 6 350 450 500 550 600 650
765C-51R-4, 32 829,82 N 55.0 -40.8 0.7 3.97E-02 5 350 450 500 550 600
765C-S1R-4, 123 830.73 N 226.1 -40.5 23 4.19E-02 6 350 450 500 550 600 650
765C-51R-5, 37 £31.37 N 6.5 483 2.5 6.13E-03 4 450 500 550 600
T65C-51R-6, 114 832.14 N 190.0 —-39.6 2.8 7.70E-03 6 350 450 500 550 600 650
765C-51R-9, 12 833.62 R 221.1 28.7 25 2.85E-03 4 450 500 550 600
765C-52R-1, 67 835.17 R 202.2 16.0 1.3 4.96E-03 5 350 450 500 550 650
T65C-52R-1, 125 835.75 R 2248 27.0 1.6 4.75E-03 4 450 500 550 600
T65C-52R-2, 43 B36.43 R 252.1 50.1 26 5.46E-03 6 350 450 500 550 600 650
765C-52R-2, 86 B36.86 RPP 131.7 319.9 1.1 6.54E-03 4 450 500 550 600
765C-52R-2, 103 837.03 R 187.6 324 39 3.16E-03 [ 350 450 500 550 600 650
765C-52R-3, 5 837.55 RPP 187.8 336 0.6 1.44E-02 4 450 500 550 600
765C-52R-3, 38 837.88 R 186.0 43.7 4.7 1.43E-02 3 500 550 600
765C-52R-3, 44 837.94 R 198.1 33.6 3.1 1.31E-02 4 500 550 600 650
765C-52R-3, 80 838.30 R 207.5 24.2 kN 1.79E-02 4 450 500 550 600
765C-52R-3, 113 §38.63 R 197.2 238 4.1 1 46E-02 5 450 500 550 600 650
765C-53R-1, 13 844.23 R 152.3 133 1.6 1.59E-02 5 350 450 500 550 600
765C-53R-1, 46 844.56 R 122.7 324 4.1 3.B8E-03 4 450 500 550 600
765C-53R-1, 83 844,93 N 43.9 -38.5 1.2 1.14E-02 5 350 450 500 550 600
765C-53R-1, 134 £45.44 NP 9.6 —45.0 4.1 2.97E-03 5 450 500 550 600 650
765C-53R-2, 19 845.79 N 26.8 —42.6 1.9 3.62E-03 5 350 450 500 550 600
765C-53R-2, 43 846.03 N 347.3 -41.1 2.5 3.83E-03 6 350 450 500 550 600 650
765C-53R-2, 66 846.26 N 21.0 -43.0 1.4 3.86E-03 5 350 450 500 550 600
765C-53R-2, 94 846.54 RP 169.0 16.3 9.8 6.62E-04 3 550 600 650
765C-53R-2, 134 846.94 R 160.0 28.3 34 5.79E-03 4 450 500 550 600
765C-53R-3, 17 847.27 RP 195.4 22.7 1.22E-03 2 600 650
T65C-53R-3, 44 847.54 R 200.2 45.8 4.4 3.07E-03 4 450 500 550 600
765C-53R-3, 73 847.83 RP 203.6 32.6 7.3 4.75E-03 3 550 600 650
765C-53R-3, 98 848.08 R 209.4 35.9 15 5.38E-03 4 450 500 550 600
765C-53R-3, 137 848.47 R 205.6 25.8 39 6.45E-03 3 550 600 650
765C-53R-4, 16 B48.76 RP 201.6 23.8 4.54E-03 2 550 600
765C-53R-4, 51 849.11 R?? 203.1 —-36.5 1.39E-04 2 600 650
765C-53R-4, 73 849.33 RP 190.6 33.8 4.64E-03 2 550 600
T65C-53R-4, 103 849.63 R 188.6 352 4.6 4.63E-03 5 450 S00 550 600 650
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LOWER CRETACEOUS MAGNETOSTRATIGRAPHY

Characteristic direction

Demagnetization steps used in least-squares

Core, section, Meter level Mean i

interval (cm) (mbsf) Polarity  Declination  Inclination  Error (A/m) Total Selected levels (°C)
765C-53R-4, 143 850.03 R 131.7 355 0.6 6.93E-03 3 500 550 600
765C-53R-5, 11 850.21 RPP 58.4 0.3 2.81E-03 2 600 650
T65C-53R-5, 44 850.54 RFPP 121.1 15.3 5.65E-04 1 600
765C-53R-5, 96 851.06 R 197.9 38.3 4.4 5.30E-03 5 450 500 550 600 650
765C-53R-6, 20 851.80 R 154.2 19.3 4.1 5.53E-03 4 450 500 S50 600
765C-53R-6, 28 851.88 RPP 261.1 33.0 4.9 3.57E-03 5 450 500 550 600 650
765C-53R-6, 71 852.31 RP 164.7 26.1 5.14E-03 2 550 600
765C-53R-6, 109 852.69 R 160.4 3o 1.3 3.56E-03 3 550 600 650
765C-53R-6, 139 852.99 R 157.6 R 4,2 1.89E-02 5 450 500 550 600 650
765C-53R-7, 13 853.00 R 152.1 31.2 1.8 8.54E-03 3 500 550 600
765C-53R-7, 35 853.10 RP 154.9 43.6 5.1 B.44E-03 4 500 550 600 650
765C-53R-7, 65 B53.20 RP 158.2 13 6.99E-03 2 550 600
765C-53R-9, 8 B53.30 RPP 3435 42.9 5.30E-03 2 600 650
765C-53R-9, 32 853.40 R 122.1 301 2.6 8.73E-03 3 500 550 600
765C-54R-1, 17 853.67 RP 198.8 34.8 4.5 2.26E-03 k] 550 600 650
765C-54R-1, 35 853.85 RP 223.3 20.5 4.62E-04 2 500 550
765C-54R-1, 85 854.35 R 222.8 35.0 4.5 2.50E-03 4 500 550 600 650
765C-54R-1, 117 854.67 RPP 241.4 8.3 8.02E-04 2 550 600
T65C-54R-1, 143 854.93 R 229.2 17.4 4.3 1.16E-03 3 350 600 650
T65C-54R-2, 32 855.32 R 213.7 28.7 4.0 2.59E-03 5 350 450 500 550 600
765C-54R-2, 58 855.58 R 2117 443 15 1.78E-03 5 450 500 550 600 650
765C-54R-2, 87 855.87 RP 145.4 21.8 6.0 3.04E-03 3 450 550 600
765C-54R-2, 122 856.22 RP 194.5 30.9 5.3 3.27E-03 5 450 500 550 600 650
T65C-54R-3, 4 856.54 RPP 139.6 129 4.38E-04 1 600 Org
765C-54R-3, 34 856.84 NP 18.1 -32.8 B.15E-04 2 600 650
765C-54R-3, 75 857.25 N 25.9 -36.7 1.1 1.10E-02 5 350 450 500 550 600
T65C-54R-3, 112 857.62 NP 312.7 -32.7 T.95E-04 2 600 650
765C-54R-4, 32 858.32 N 348.3 -49.6 1.3 6.51E-04 3 550 600 650
765C-54R-4, 81 858.81 INT 72.2 54 7.05E-05 1 600
765C-55R-1, 29 863.29 N 31.2 -40.2 32 3.52E-03 5 350 450 500 550 600
765C-55R-1, 64 863.64 NP 373 -42.7 5.4 1.45E-03 4 450 500 550 600
T65C-55R-1, 9% 863.98 R?? 190.8 254 1.56E-04 1 650
765C-55R-1, 133 864.33 R?? 228.1 - 68.6 1.B1E-04 1 600
765C-55R-2, 17 864.67 RPP 147.7 -2.4 T.15E-05 1 550
T65C-55R-2, 49 864,99 R 219.6 27.2 38 2 14E-03 4 450 500 550 600
765C-55R-2, 101 865.51 RP 206.8 40.5 6.69E-04 2 600 650
765C-55R-2, 138 865.88 RPP 31.0 24.5 1.9 1.98E-03 3 500 550 600
765C-55R-3, 6 866.06 R 202.0 359 38 1.53E-03 5 450 500 550 600 650
765C-55R-3, 48 866.48 RPP 198.0 21.7 5.45E-04 i 600
765C-55R-3, 86 866.86 INT 113.4 -29.8 8.55E-05 I 550
T65C-55R-3, 131 867.31 R?? 2113 -21.1 1.68E-04 1 600
T65C-55R-4, 319A 867.89 R 142.1 44.9 2.1 141E-03 4 500 550 600 650
765C-55R-4, 398 867.89 N 341.3 -41.7 3.3 2.46E-03 7 350 400 450 500 550 600 650
765C-55R-4, 53 868.03 N2? 1. -47.8 i.19E-03 ! 600
765C-56R-1, 21 872.71 N 3514 -51.4 2.0 2.0BE-03 4 350 450 500 550
765C-56R-1, 53 873.03 N 351.6 -373 39 5.01E-03 5 350 450 500 550 600
765C-56R-1, 92 873.42 RPP 195.2 21.2 2.46E-04 1 600
765C-56R-1, 129 873.79 R 190.3 274 5.6 1.89E-03 4 500 550 600 650
765C-56R-2, 31 874.31 RP 217 32.1 1.94E-03 z 550 600
765C-56R-2, 53 874.53 RP 207.8 24.1 1.60E-03 2 600 650
T65C-56R-2, 8BS 874.85 RPP 189.4 4.7 3.20E-04 I 600
765C-56R-2, 134 B75.34 RP 212.5 26.4 5.97E-04 2 550 600
T65C-56R-3, 6 B75.56 INT 8.2 -12.8 4.05E-04 1 600
765C-56R-3, 23 875.73 NPP 325 -25.3 2.46E-04 2 550 600
765C-56R-3, 101 876.51 NPP 2543 - 24.6 35 3.32E-03 5 350 450 500 550 600
765C-56R-4, 10 877.10 NPP 312.0 -64.5 15.8 2.13E-04 3 500 550 600
765C-56R-4, 75 871.75 INT 177.3 -2.6 9.51E-05 1 600
765C-57R-1, 33 882.03 RPP 310.3 2501 J.04E-04 1 650
765C-57R-1, B4 882.54 RP 214.8 24.6 3.94E-02 2 550 600
765C-57R-1, 130 883.00 R 146.4 294 4.5 1.43E-03 3 550 600 650
765C-57R-2, B8 884.08 N 331 -431.6 4.1 4.92E-03 4 450 500 550 600
765C-57R-2, 134 884.54 N 2.7 -37.9 4.3 5.28E-03 4 450 500 550 600
765C-57R-3, 43 885.13 NP 25.5 -45.6 6.3 3.16E-03 3 450 500 550
765C-57R-4, 85 887.05 N 0.5 -31.9 33 1.58E-03 4 500 550 600 650
765C-57R-4, 138 8B87.58 RPP 140.1 K1} 5.02E-04 2 550 600
765C-57R-5, 20 887.90 R 190.2 40.1 38 2.14E-03 5 450 500 550 600 650
765C-57R-5, 81 888.51 RP 159.1 46.1 8.3 5.54E-03 4 450 500 550 600
765C-57R-5, 127 888.97 RP 160.7 3.7 5.9 7.15E-03 4 500 550 600 650
765C-57R-6, 29 £889.49 R 164.8 24.2 3.7 3.78E-03 3 500 550 600
765C-5TR-6, 81 890.01 N 29.3 -44.3 1.3 1.47E-02 6 350 450 500 550 600 650
765C-57R-7, 16 890.86 NPP 79.4 -49.3 0.7 2.39E-02 5 350 450 500 550 600
765C-58R-1, 37 891.57 R?? 129.0 -30.5 8.49E-05 1 650
T65C-58R-1, 70 £891.90 RrR?? 197.9 -69.3 2.95E-04 | 600
765C-58R-1, 119 892.39 R?? 243.1 12.4 1.20E-04 | 650
765C-58R-2, 52 893.22 R?? 159.3 -33.2 4.8 1.67E-03 5 350 450 500 550 600
765C-58R-2, 71 893.41 R?? 145.6 21.3 2.74E-04 1 650
765C-58R-2, 101 893,71 R?? 194.9 -34.5 2.2 2.35E-03 4 450 500 550 600
765C-58R-2, 146 894.16 RP 2245 28.0 1.61E-03 2 600 650
765C-58R-3, 22 894.42 N 26.3 -44.5 3.5 6.24E-03 4 450 500 550 600
765C-58R-1, 61 §94.81 N 36.2 —44.9 2.3 4.44E-03 6 350 450 500 S50 600 650
765C-58R-1, 94 895.14 N 25.8 -39.0 38 1.30E-02 4 450 500 550 600
765C-58R-3, 121 895.41 R 205.9 42.5 23 3.54E-04 3 550 600 650
765C-58R-4, 18 895.88 N 41.5 —44.3 4.1 1.04E-02 4 450 500 550 600
765C-58R-4, 56 896.26 N 50.1 —-454 2.0 6.28E-03 5 450 500 550 600 650
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J. G. OGG, K. KODAMA, B. P. WALLICK
Leg 123, Site 765

Characteristic direction Demagnetization steps used in least-squares

Core, section, Meter level Mean i ity

interval (cm) (mbsf) Polarity  Declination  Inclination  Error (A/m) Total Selected levels (°C)
T65C-58R-4, 97 896.67 N 21.6 —43.6 2.0 1.25E-02 5 350 450 500 550 600
765C-58R-4, 136 897.06 N 24.7 ~44.8 2.2 5.79E-03 [ 350 450 500 550 600 650
765C-58R-5, 8 897.28 N 0.4 -40.5 3.2 1.44E-02 5 350 450 500 550 600
765C-58R-5, 75 £97.40 RP 338.4 233 2.0 1.13E-03 3 550 600 650
765C-58R-5, 138 897.60 R 239.7 28.9 4.6 4.96E-03 4 450 500 550 600
765C-59R-1, 40 898.30 NP 357.0 -45.4 6.7 1.75E-03 5 450 500 550 600 650
765C-59R-1, 73 898.63 N 1.7 -47.9 2.0 J.01E-03 4 450 500 550 600
765C-59R-1, 104 898.94 N 16.6 -36.2 34 1.51E-02 5 450 500 550 600 650
765C-59R-2, 36 £99.76 N 359.7 ~48.7 2.9 2.20E-03 4 450 500 550 600
765C-59R-2, 63 900.03 R?? 167.9 1.9 2.68E-04 1 650
765C-59R-2, 105 900.45 RPP 220.4 223 1.01E-03 1 600
765C-59R-3, 24 901.14 RPP 170.2 37.0 1.48E-03 | 650
765C-59R-3, 51 901.41 INT 255.2 15.2 2.32E-04 | 600
765C-59R-3, 69 901.59 N 173.4 -41.7 2.5 2.22E-03 5 350 450 500 550 600
765C-59R-1, 116 902.06 NP 180.7 —48.2 6.4 6.40E-04 4 450 500 550 600
765C-59R-4, 24 902.64 N 1.6 -35.9 1.2 2.83E-03 5 350 450 500 550 600
765C-59R-4, 61 903.01 RPP 158.6 32.6 1.0BE-03 l 600
765C-59R-4, 95 903.35 RPP 191.0 22.9 2.3BE-04 1 650
765C-59R-4, 136 903.76 RPP 180.8 42.7 1.48E-03 | 600
765C-59R-5, 17 904.07 RP 164.3 31.2 4.3 9.21E-04 4 500 S50 600 650
765C-59R-5, 73 904,63 N 137.0 -359 4.6 1.03E-03 4 450 500 550 600
T65C-59R-6, 13 905.53 NP 3376 —46.3 1.31E-03 2 GO0 650
T65C-59R-6, 42 905.82 N 0.7 -43.0 1.3 1.46E-03 5 350 450 500 550 600
765C-59R-6, 73 906.13 N 354.6 -31.6 1.8 2.87E-03 4 450 500 550 600
765C-60R-1, 12 907.62 N 36.2 -38.8 1.4 6.09E-03 4 450 500 550 60O
T65C-60R-1, 49 907.99 R 163.0 233 4.3 1.76E-03 3 550 600 650
T65C-60R-1, 76 908.26 NP 18.5 —46.4 3.23E-03 2 550 600
765C-60R-1, 106 908.56 N 356.8 -39.9 2.0 1.75E-03 3 550 600 650
765C-60R-1, 138 908.88 R 152.8 260 4.8 1.62E-03 4 450 500 550 600
765C-60R-2, 16 909.16 R 2225 26.3 49 9.35E-04 3 550 600 650
T65C-60R-2, 54 909.54 RP 176.8 22.7 7.90E-04 2 550 600
165C-60R-2, 83 909.83 RP 57.8 19.4 B.08BE-04 2 600 650
T65C-60R-2, 109 210.09 RPP 2477 2.9 1.48E-04 | 600
765C-60R-2. 140 910.40 RP 199.6 58.9 5.0TE-04 p 600 650
765C-60R-3, 6 910.56 RPP 201.6 48.1 4.49E-04 | 600
765C-60R-3, 57 911.07 R?? 190.8 6.7 2.24E-04 1 650
765C-60R-3, 99 911.49 N 318.5 -43.1 4.5 T.93E-04 4 450 S00 550 600
765C-60R-4, 13 912.13 R 155.9 29.2 1.2 8.87E-04 3 550 600 650
T65C-60R-4, 47 912.47 N 3464 -43.5 4.2 1L1TE-03 4 450 SO0 550 600
T65C-60R-4, 74 912.74 NP 315.7 - 56.4 4.75E-04 2 600 650
T65C-60KR-4, 103 913.03 RP 138.4 0.4 1.90E-04 2 550 600
T65C-60R-4, 136 913.36 N 4.8 ~48.0 2.7 9.30E-04 s 350 450 500 550 600
T65C-60R-5, 21 913.71 RP 158.1 44.8 5.82E-04 2 550 600
765C-60R-5, 57 914.07 N 357.9 -41.4 2.6 9.80E-04 3 550 600 650
765C-60R-5, 105 914.55 R 170.7 44.7 36 2.35E-03 4 450 560 550 600
T65C-61R-1, 1B 917.08 N 2724 —41.1 4.2 1.90E-03 5 450 500 550 600 650
765C-61R-1, 40 917.30 NP 329.7 -51.9 4,68E-03 2 550 600
765C-61R-1, 73 917.63 N 51.7 - 56.8 36 2.99E-03 4 500 550 600 650
T65C-61R-1, 99 917.89 NP 264.4 - 56.6 5.8 2.02E-03 4 450 500 550 600
765C-61R-1, 140 918.30 RPP 95.7 62.7 3.15E-03 2 550 600
765C-61R-2, 12 918.52 INT 249.5 -70.6 6.64E-04 1 600
765C-61R-2, 36 918.76 N2? 60.5 -53.2 3.47E-03 2 550 600
T65C-61R-2, 65 919.05 prioid 1 11.3 -39.5 1.16E-03 1 600
T65C-61R-2, 90 919.30 INT 175.9 - 14.3 6.80E-07 I 600
765C-61R-2, 141 919.81 NPP 141.7 - 54.6 5.5 5.88E-03 4 450 500 550 600
765C-61R-3, 9 919.99 N 3151 -52.2 2.6 7.28E-03 5 350 450 500 550 600
765C-61R-3, 49 9200.39 NPP 319.6 ~52.5 32 6.48E-03 5 350 450 500 550 600
T65C-61R-4, 11 921.51 N 3234 ~42.9 3.0 5.54E-03 5 350 450 500 550 600
T65C-61R-4, 36 921.76 N 3293 -45.7 1.6 9.45E-03 6 250 150 450 500 550 600
T65C-61R-4, 68 922.08 NP 315.2 —-44.6 4.86E-03 2 550 600
765C-61R-5, § 922.95 N 245.6 ~48.6 4 6.36E-03 4 450 500 550 600
765C-61R-5, 42 923.32 N 4.1 —46.1 34 4.82E-03 4 450 500 550 600
765C-61R-S, 67 923.57 NP 12.5 -45.9 5.3 1.66E-03 3 550 600 650
765C-61R-5, 99 923.89 RP 113.4 -13.7 1.94E-03 2 500 550
765C-61R-5, 140 924.30 RP 182.0 51.9 6.4 1.82E-03 4 500 550 600 650
T65C-62R-1, 12 926.01 RPP 934 34.0 5.0 1.86E-03 3 500 550 600
T65C-62R-1, 36 926.76 RP 284.9 348 6.8 1.47E-03 3 550 600 650
T65C-62R-1, 70 927.10 N 3513 -322 22 4.30E-03 4 450 500 550 600
T65C-62R-1, 111 927.51 RP 318.8 49.3 9.10:-04 2 550 600
765C-62R-1, 150 927.90 R 158.2 50.0 0.7 1.92E-03 3 500 550 600
765C-62R-2, 16 928.06 INT 357.1 -38.9 1.20E-03 1 600
765C-62R-2, 54 928.44 RP 219.4 50.1 5.5 1.68E-03 3 500 550 600
765C-62R-2, 81 928.71 RPP 176.1 36.6 34 1.81E-03 4 500 550 600 650
765C-62R-2, 109 928.99 RPP 107.9 41.5 2.16E-03 2 550 600
765C-62R-2, 145 929.35 NPP 103.9 -47.4 28 5.12E-03 3 500 550 600
765C-62R-1, & 929.48 N 59.6 —44.5 2.1 6.34E-03 4 450 500 550 600
T65C-62R-3, 33 929.73 NPP 237.5 ~-453 4.7 7.80E-D3 4 450 500 550 600
765C-62R-3, 59 929.99 N i6.2 5.2 1.6 6.52E-03 4 450 500 550 600
T65C-62R-1, 85 930.25 RP 154.5 40.4 7.8 5.77E-03 4 450 500 550 600
765C-62R-3, 125 930.65 N 282.4 —48.7 6.5 8.3BE-03 4 450 500 550 600
765C-62R-3, 151 930.91 R 177.9 26.8 3 3.32E-03 3 500 550 600
T65C-62R-4, 22 931.12 NPP 110.2 -32.8 1.64E-03 2 550 600
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Leg 27, Site 261

LOWER CRETACEOUS MAGNETOSTRATIGRAPHY

Characteristic direction

Demagnetization steps used in least-squares

Core, section, Meter level Mean intensity
interval (cm) (mbsf) Polarity  Declination  Inclination  Error (A/m) Total Selected levels (°C)
261-21R-1, 44 332.94 N 125.4 —44.4 0.4 1.58E-02 4 450 500 550 600
261-22R-2, 20 343.76 N 272.2 —-62.8 1.7 1.29E-02 4 450 500 550 600
261-22R-3, 14 345.14 N 3150 -532 1.5 |.81E-02 6 150 400 450 500 550 600
261-22R-4, 11 346.61 N 32.8 -62.9 2.0 2.11E-02 7 300 350 400 450 500 550 600
261-22R-5, 39 348.39 N 35.9 57.0 1.8 9.56E-03 5 400 450 500 550 600
261-23R-1, 64 361.64 N 86.2 -60.9 3.2 1.84E-02 5 400 450 500 550 600
261-23R-2, 129 362.79 R 341.1 59.6 2.2 6.26E-03 4 450 500 550 600
261-23R-3, 75 364.75 R 261.3 48.7 2.1 1.19E-02 5 450 450 500 550 600
261-24R-1, 86 380.86 R 256.8 51.5 27 2.42E-02 7 300 350 400 450 500 550 600
261-24R-2, 43 381.73 N 36.9 —~52.3 35 1.34E-02 6 150 400 450 500 550 600
261-25R-1, 139 399.39 N 273.2 —-62.7 2.3 2.63E-02 5 400 450 500 550 600
261-25R-2, 6 400.56 NP 239.7 62.8 57 1.81E-02 [ 300 400 450 S00 550 600
261-25R-3, 13 402.13 N 153.9 —-52.4 2.3 1.88E-02 6 350 400 450 500 550 600
261-26R-1, 63 418.63 RP 45.7 32.2 0.3 1.19E-02 2 450 500  Tied
261-26R-1, 96 418.96 RP 354.2 48.9 0.8 2.25E-02 2 450 500 Tied
261-26R-1, 123 419.23 RP 165.4 239 $.7 2.82E-02 4 325 400 450 S00
261-27R-1, 34 437.34 RP 260.9 45.2 1.1 2.51E-02 2 450 500  Tied
261-27R-1, 60 437.60 RP 11.1 59.5 0.6 1.79E-03 3 400 450 500  Tied
261-27R-1, 111 438.11 N 3123 -62.2 1.9 6.47E-03 8 250 300 350 400 450 300 550 600
261-27R-2, 3 438.53 N 417 63.5 21 1.51E-02 3 500 550 600  Tied
261-27R-2, 44 438.94 N 319.3 - 50.6 1.5 5.54E-03 4 325 400 450 500
261-27R-2, 96 439.46 N 135.2 -61.5 2.2 3ATE-02 3 400 450 500
261-28R-1, 63 447.13 N 181.4 —55.2 3.0 TA3E-03 4 325 400 450 500
261-28R-1, 137 447.87 RP 19 57.1 1.5 1.0SE-02 2 450 500 Tied
261-28R-2, 20 448.20 RP 275.0 63.5 0.7 4.99E-03 2 450 500 Tied
261-28R-2, 119 449.19 N 186.4 —54.0 4.9 1.88E-02 4 125 400 450 500
261-28R-3, 3 449.53 N 259.3 64.7 34 1.31E-02 4 325 400 450 500
261-28R-3, 99 450.49 RP 1346 523 6.3 2,75E-03 i 400 450 500
261-28R-3, 126 450,76 N?? 297.1 —-43.7 1.54E-03 1 325 Org
261-28R-4, 12 451.12 NPP [ 5] ~69.4 1.9 2.12E-02 ;] 400 450 S00
261-29R-1, 93 466.43 INT 146.8 —69.6 2.70E-05 1 350 Org
261-29R-1, 122 466.72 NPP 80.5 —48.7 6.43E-03 2 450 500 Tied
261-29R-2, 140 466.90 N 68.0 -63.4 2.6 2.43E-02 3 400 450 S00
261-29R-2, 46 467.46 N 7.9 52.5 43 3.70E-03 6 150 400 450 500 550 600
261-29R-1, 6l 469.11 N 7.0 - 589 1.3 2.72E-03 4 325 400 450 500
261-29R-3, 148 469.98 RP 41.5 51.0 1.10E-03 2 450 500 Tied
261-30R-2, 52 486.52 N 3422 -50.4 1.8 1.89E-03 4 325 400 450 500
261-30R-2, 93 486.93 RP 258.0 478 38.2 1.55E-03 k) 400 450 500
261-30R-3, 41 487.91 RP 93.3 47.2 B.6 2.07E-03 3 400 450 500
261-30R-3, 114 488.64 RP 5.7 64.3 B.95E-04 2 450 500  Tied
261-30R-3, 146 488.96 R 331 41.3 4.2 2.88E-04 i 400 450 500
261-30R-4, 4 489.04 R 234 56.7 4.5 1.07TE-03 3 400 450 500
261-30R-4, 18 489.38 RPP 253.8 20.0 1.01E-03 2 450 500 Tied
261-31R-2, 37 505.37 N 52.8 -55.8 2.8 1.26E-02 3 400 450 500
261-31R-2, 60 505.60 N 297.3 —54.0 1.4 6.45E-03 3 400 450 500
261-31R-2, 108 506.08 N 246.6 - 53.8 5.1 3.91E-03 8 250 300 350 400 450 500 550 600
261-31R-3, 14 506.64 N 350.7 ~57.2 0.8 1.81E-03 3 400 450 500
261-31R-3, 69 507.19 RP 184.7 54.4 0.9 5.33E-03 2 450 500  Tied
261-31R-3, 123 507.73 N?? 304.0 —55.5 B.84E-04 2 450 500
261-31R-4, 27 508.27 N?? 2594 - 589 37 2.42E-03 3 400 450 500
261-31R-4, 56 508.56 N 25.7 —~46.8 2.0 1.19E-03 3 400 450 500
261-31R-5, 141 510.91 RP 339.2 74.6 1.3 1.76E-03 2 450 500 Tied
261-32R-2, 20 524.20 RP 334.8 56.7 10.3 1.25E-03 3 400 450 500
261-32R-2, 36 524.36 RP 129.1 53.7 2.0 T.42E-04 2 450 500 Tied
261-312R-2, 69 524.69 N 309.8 48.8 2.7 7.53E-03 4 325 400 450 500
261-32R-3, 8 535.58 RP 86.4 0.4 2.72E-03 2 450 500 Tied
261-33R-1, 9 532.09 R?? 145.0 44.3 8.40E-04 2 450 500
261-33R-1, 68 532.68 RP 169.8 21.2 7.9 6.71E-04 i 400 450 500
Leg 123, Site 766
B ReEEin: Kisie tevei Characteristic direction Mean i Demagnetization steps used in least-squares
interval (cm) (mbsf) Polarity  Declination  Inclination  Error (A/m) Total Selected Levels (mT; or degrees if > 100)
T66A-26R-1, 17 239.47 N 108.9 —=48.4 0.9 3.68E-02 5 T3 10,0 20.0 30.0 400
T66A-26R-1, 89 240.19 N 265.5 -55.8 2.6 1.59E-02 7 15.0 20,0 25.0 30.0 40.0 300 400
T66A-26R-2, 90 241.70 N 2335 ~56.4 15 2.27E-02 4 15.0 20,0 30,0 40.0
T66A-26R-2, 141 242.21 R?? 240 37.1 1.10E-03 1 450 Org
T66A-26R-3, 29 242.59 N 3234 -55.1 1.9 8.41E-03 4 15.0 200 30.0 40.0
T66A-26R-3, 80 243.10 NP 72.1 -53.7 6.3 1.30E-03 4 10,0 200 30.0 40.0
T66A-26R-CC, 6 243.75 N 722 —54.2 2.7 1.02E-03 4 20,0 30.0 350 40.0
T66A-27R-1, 13 249.03 N 224.9 -42.2 33 4.72E-04 4 150 200 30.0 40.0 Org
T66A-27R-1, 62 249,52 RP 294 344 1.4 1.39E-04 3 30.0 450 40.0 Org
T66A-2TR-1, 121 250.11 N i51.4 -53.7 2.0 6.46E-04 4 10.0 20,0 300 350 Org
T66A-2TR-2, § 250.45 RP 165.5 41.4 1.4 3.19E-04 2 350  40.0 Org
To6A-27R-2, 52 250.92 R 165.6 423 1.6 2.21E-04 3 30.0 350 400 Org
T66A-27R-2, 102 251.42 R 242.6 42.3 2.6 B.44E-04 4 150 200 300 400 Org
T66A-27R-3, 6 251.86 NP 307.5 -50.5 6.2 1.54E-04 3 20,0 30.0 40.0 Org
T66A-27R-CC, 4 251.94 RP 13.2 38.7 1.6 2.61E-04 9 10.0 150 200 250 300 40.0 450 300 400
T66A-28R-1, 13 258.73 N 2.6 -45.8 4.8 S.TIE-04 [ 100 200 30.0 350 400 450

545



1. G. OGG, K. KODAMA, B. P. WALLICK

Leg 123, Site 766

Characteristic direction

Demagnetization steps used in least-squares

Core, section, Meter level Mean i

interval (cm) (mbsf) Polarity  Declination  Inclination  Error (A/m) Total Selected Levels (nT; or degrees if > 100)
T66A-28R-1, 54 259.14 R 169.7 46.4 0.8 6.67E-04 4 150 200 300 40.0 Org
T66A-28R-1, 113 259.73 R 327.1 47.5 1.4 5.11E-04 4 30.0 350 40.0 450 Org
766A-28R-2, 31 260.41 R 226.2 36.2 22 3.89E-04 4 30.0 350 450 40.0 Org
766A-28R-2, 107 261.17 R 136.2 38.7 2.7 2.20E-04 3 20.0 30.0 40.0 Org
T66A-28R-3, 31 261.91 RP 58.4 41.9 8.5 1.B5E-04 7 20.0 250 300 40.0 450 300 400 Org
766A-28R-3, 104 262.64 RP 92.8 35.6 33 1.50E-04 3 20,0 400 450 Org
T66A-28R-4, 46 263.56 R 90.3 43.2 1.8 1.89E-04 4 150 2000 300 400 Org
T66A-28R-4, 97 264.07 R 7.8 46.9 2.0 2.98E-04 4 150 200 30,0 40.0 Org
T66A-28R-4, 148 264.58 R 4 49.4 23 1.30E-04 3 30.0 40.0 450 Org
T66A-28R-5, 54 265.14 R 200.0 48.7 1.2 2.16E-04 3 200 35.0 400 Org
766A-28R-5, 102 265.62 R 332.4 60.6 2.6 2.17E-04 4 20.0 300 40.0 450 Org
766A-28R-6, 25 266.35 R 293.0 334 2.4 2.81E-04 4 0.0 350 400 450 Org
T66A-28R-6, 113 267.22 R 5.3 47.3 31 1.65E-04 4 150 200 300 40.0 Org
766A-28R-7, 18 267.78 RP 1.9 43.2 2.1 1.3TE-04 2 35.0 400 Org
766A-28R-CC, 5§ 267.89 RPP 82.5 42.2 11.2 1.25E-04 4 30.0 350 40.0 450 Org
T66A-29R-1, 15 268.45 RP 198.2 47.9 4.4 2.03E-04 4 20.0 30.0 400 450 Org
T66A-29R-1, 77 269.07 R 320.3 42.9 .0 2. 16E-04 4 15,0 200 30.0 40.0 Org
T66A-29R-1, 136 269.66 R 220.2 42.2 2.8 2.01E-04 4 200 30.0 350 400 Org
T66A-29R-2, 10 269.80 INT 318.3 —43.7 1.5 1.15E-04 2 30.0 400 Org
T66A-29R-2, 82 270.62 RP 241.7 41.4 2.0 8.68E-05 2 350 40.0 Org
T66A-29R-2, 113 270.93 R 325.9 55.0 6.1 5.85E-05 7 2000 250 300 350 40.0 450 300 Org
T66A-29R-3, 29 271.59 RP 355.3 39.4 5.5 1.38E-04 4 30.0 350 400 450 Org
766A-29R-3, 124 272.06 R?? 309.7 22.6 22.1 1.30E-04 4 30.0 350 40,0 450 Org
T66A-29R-3, 76 272.56 RP 229.2 52.1 1.7 1.B4E-04 5 20,0 300 40,0 425 450 Org
T66A-29R-4, 9 272.89 RP 33 39.8 28 3.35E-04 3 30.0 350 400 Org
T66A-29R-4, 63 273.43 R 118.2 48.5 4.1 3.05E-04 4 150 200 300 40.0 Org
766A-29R-4, 107 273.87 RPP 281.5 35.1 2.73E-04 1 400 Org
TH6A-29R-4, 144 274.24 R 105.4 56.5 1.7 2.14E-04 3 15.0 200 300 Org
766A-30R-1, 11 278.01 R 92.5 38.0 2.6 3.22E-04 3 30.0 350 400 Org
T66A-30R-1, 23 278.13 R?? 337.4 25.2 16.4 6.02E-04 4 20,0  30.0 400 450
766A-30R-2, 20 279.60 RP 331.9 39.1 10,9 1.56E-04 4 0.0 300 400 450 Org
T66A-30R-2, 131 280.71 R 177.1 47.7 2.2 2.37E-04 4 30.0 35.0 400 45.0 Org
T66A-30R-2, 143 280.83 RP 177.4 46.9 1.5 | .B6E-04 2 30.0 400 Org
T66A-30R-3, 57 281.47 RPP 137.2 47.4 7.3 1.56E-04 2 350 4000 Org
T66A-30R-3, 105 281.95 RP 2443 41.5 6.5 1.86E-04 k) 0.0 400 450 Org
To6A-30R-3, 150 282.40 RPP 17.8 46.2 8.20E-05 1 40.0 Org
T66A-30R-4, 31 282.71 RP 327.0 47.5 3.7 1.70E-04 2 300 4.0  Org
T66A-30R-4, 75 283.15 R 88.9 46.7 4.7 1.54E-04 3 30.0 350 400 Org
T66A-30R-4, 125 281.66 R 181.4 38.2 1.6 2.75E-04 5 30.0 350 400 450 300 Org
T66A-31R-1, 30 287.80 RP 9.4 40.4 9.6 1.37E-04 5 20,0 30.0 350 400 450 Org
T66A-31R-1, 83 288.33 RP 304.7 439 4.9 8.38E-05 2 0.0 40.0 Org
T66A-31R-1, 126 288.76 R 129.7 59.6 19 2.1BE-04 3 0.0 5.0 40.0 Org
T66A-31R-2, 9 289.09 RPP 38.4 72.0 38.8 3. 17E-05 3 20,0 30.0 40.0 Org
T66A-31R-2, 44 289.44 RP 175.8 54.0 4.1 1.60E-04 3 30.0 350 400 Org
T66A-31R-2, 117 290.17 RP 7.6 30.2 4.3 1.11E-04 x) 30.0 35.0 400 Org
Te6A-31R-3, 28 290.78 RP 192.0 40.8 12.3 B.H5E-05 6 25.0 0.0 350 40.0 450 300 Org
T66A-32R-1, 12 297.32 N m.a 67.9 5.8 1.28E-04 5 5.0 7.5 10.0 15.0 200
T66A-32R-1, 79 297.99 N 2189 -57.3 6.9 1.57E-04 5 7.5 10,0 150 200 300
T66A-32R-1, 136 298.56 N 118.0 ~52.5 8.1 1.J4E-04 5 100 150 200 30.0 40.0
766A-312R-2, 16 298.86 N 7.0 -41.7 7.9 1.48E-04 6 7.5 10,0 150 200 300 400 Org
T66A-32R-2, 78 299.48 NP 773 ~48.2 15.8 1.57E-04 5 0.0 150 200 250 350
T66A-32R-2, 136 300.06 NP 93.2 -36.6 18.9 2.04E-04 4 10.0 150 200 300 Org
T66A-32R-4, 34 302.04 NP 115.9 -60.5 13.0 1.23E-04 5 15.0 200 250 30.0 350
T66A-32R-4, 80 302.54 N 139.0 - 40.3 7.2 5.25E-04 5 10.0 15,0 200 30,0 40.0 Org
T66A-32R-5, 31 303.51 N T - 40.8 4.6 2.04E-02 5 10.0 15.0 200 30.0 400 Org
766A-32R-5, 83 304.03 N 118.6 - 48.5 o0 1.58E-02 6 1.5 10.0 15.0  20.0 30.0 40.0
766A-33R-1, 20 307.00 N 112.5 —54.7 4.z 1.50E-02 6 1.5 10.0 15,0 20.0 30.0 40.0
766A-33R-1, 63 307.43 NP 268.5 -57.0 16.4 1.56E-02 5 10,0 15.0 200 30.0 40.0
T66A-33R-1, 110 307.90 N 2323 —46.6 3.0 1.25E-02 9 7.5 10,0 150 20.0 250 30.0 350 40.0 45.0
766A-33R-2, 30 308.60 N 263.8 -528 27 9.83E-03 6 7.5 100 150 200 30.0 400
T66A-33R-2, 83 309.13 N 306.5 -62.9 2.3 1.93E-02 6 7.5 10.0 150 20.0 30.0 40.0
766A-33R-2, 140 309.73 N 2331 55.0 2.7 2.24E-02 6 7.5 10.0 150 200 30.0 400
T66A-33R-3, 5 309.85 N 143.4 —-54.0 il 1.52E-02 5 10.0 15.0 200 30.0 40.0
766A-33R-3, 73 310.53 N 49.6 —-56.5 2.0 2.04E-02 6 7.5 10,0 150 20,0 300 40.0
T66A-34R-1, 51 3104 N 317.5 -57.8 2.2 2.07E-02 5 10.0 150 200 30.0 40.0
T66A-34R-1, 147 317.97 RP 344.5 58.2 7.9 1.76E-02 2 200 300 Org
T66A-34R-2, 12 318.12 R 277.5 65.9 1.1 1.06E-02 k! 30.0 400 45.0 Org
T66A-34R-2, 86 318.86 RP 213.4 49.4 6.2 3.51E-03 3 30.0 40.0 45.0 Org
T66A-15R-1, 14 3126.24 R 317.0 61.6 6.9 8.70E-03 5 25.0 300 350 400 450 Org
T66A-3I6R-1, 26 336.06 R 350.7 48.6 3.6 2.52E-02 4 200 30,0 350 40.0 Org
T66A-36R-1, 95 336.75 R 324.4 49.4 2.4 1.75E-02 4 20,0 30.0 350 40.0 Org
766A-36R-1, 143 337.23 RP 252.6 51.5 12.0 1.23E-02 5 25.0 30.0 350 40.0 450 Org
766A-36R-2, 12 337.42 RP 269.2 56.3 6.22E-03 1 40.0 Org
T66A-3TR-1, 18 345.68 R 11.4 61.5 3.3 1.45E-02 4 30.0 35.0 40,0 450 Org
T66A-37R-1, 84 346.34 RP 2711 44.0 2.3 2.00E-02 2 20.0 30.0 Org
T66A-37R-2, 26 347.26 NPP 29.7 -21.2 17.5 1.37E-03 3 30.0 350 40.0 Org
T66A-3TR-2, 120 348.20 N 141.5 —534 5.2 1.42E-02 7 15.0 200 250 30.0 350 400 450
T66A-38R-1, 41 355.51 N 172.0 - 50.8 3.5 7.65E-03 4 200 300 350 40.0 Org
T66A-38R-2, 132 357.92 R 128.9 45.1 6.9 9.55E-03 5 25.0 300 350 400 450 Org
T66A-38R-3, 94 359.04 R 333.4 45.0 27 1.71E-02 3 15.0 20,0 300 Org
T66A-39R-1, 85 365.65 R 156.0 51.0 2.4 T.23E-03 2 40.0 450 Org
T66A-39R-1, 134 366.14 R 206.3 56.0 5.7 2.46E-02 7 15.0 200 250 30.0 350 400 450
T66A-39R-2, 15 366.55 R 2719.0 56.4 3.0 1. 10E-02 4 30.0 350 400 450 Org
T66A-39R-2, 10R 367.48 R 242.6 57.8 2.2 2.03E-02 4 20,0 300 350 40.0 Org
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Leg 123, Site 766

LOWER CRETACEOUS MAGNETOSTRATIGRAPHY

Characteristic direction

Demagnetization steps used in least-squares

Core, section, Meter level Mean i
interval (cm) (mbsf) Polarity  Declination  Inclination  Error (A/m) Total Selected Levels (mT; or degrees if > 100)
766A-39R-3, 68 368.58 R 276.9 60.4 1.8 1.77E-02 4 150 200 30.0 400 Org
T66A-39R-3, 98 I68.88 R 351.8 62.9 32 1.40E-02 4 20.0 300 350 400
T66A-40R-1, 32 374.82 N 110.2 -43.0 54 9.46E-03 11 12.5 15.0 17.5 20,0 225 250 27.5 30.0 350
166A-40R-1, 96 175.46 N 170.9 —58.5 26 2.07E-02 5 10.0 200 30.0 350 40.0
T66A-40R-2, 70 376.70 N 105.0 - 50.6 5.4 1.59E-02 5 10,0 200 30.0 400 400
T66A-40R-2, 138 177.38 N 270.0 -62.2 EN | 1.80E-02 5 10.0 200 30.0 350 400
766A-40R-3, 22 37172 N 22 - 50.6 23 1.99E-02 5 10,0 200 30.0 350 40.0
T66A-40R-3, 79 378.29 R 160.0 58.0 1.0 1.20E-02 4 200 30.0 350 40.0
T66A-40R-4, 20 379.20 RPP 24.3 62.9 2.04E-03 ! 40,0 Org
T66A-40R-4, 68 379.68 R 313.7 55.4 5.1 1.18E-02 7 250 300 350 40.0 450 475 220
T66A-40R-4, 127 380.27 RPP 99.7 53.1 93 2.08E-03 2 30.0 40,0 Org
T66A-40R-5, 19 380.69 RPP 8.4 66.0 2.09E-03 ! 40.0 Org
T66A-40R-5, 83 381.33 R 190.5 55.9 37 1.14E-02 4 20.0 300 350 40.0
T66A-40R-5, 141 381.91 R 242.0 56.6 5.6 1.20E-02 9 20,0 250 30.0 40.0 220 300 350 400 495
766A-40R-6, 27 382.27 R 3353 56.6 i3 9.50E-03 4 20.0 300 350 450 Org
T66A-40R-6, 75 382.75 RPP 70.5 26.9 6.8 1.45E-03 2 40,0 45.0 Org
T66A-40R-6, 109 383.09 RP 107.4 47.1 9.1 1.05E-02 7 25.0 30.0 40.0 220 300 350 400
T66A-40R-T7, 8 383.58 R2? 99.1 55.2 1.74E-03 1 35.0 Org
T66A-40R-T, 47 383.97 R 3397 61.8 1.6 6.74E-03 3 30.0 350 400
T66A-41R-1, 11 384.31 RPP 11.9 58.0 1.7 5.99E-03 3 250 30,0 40.0 Org
T66A-41R-1, 79 384.99 R 129.3 59.8 1.3 6.89E-03 2 350 400 Org
T66A-41R-1, 134 385.54 RP 148.1 60.4 1.9 1.25E-02 5 200 300 350 400 450 Org
Te6A-41R-2, 17 385.87 R 313.0 51.0 8.5 1.81E-02 5 200  30.0 350 400 450
T66A-41R-2, 74 3I86.44 R 47.2 57.4 59 5.62E-03 4 20,0 350 40.0 300 Org
166A-41R-2, 113 386.83 RP 195.5 50.9 6.0 1.00E-02 3 30.0 350 400 Org
TooA-41R-3, 12 387.32 RPP 119.6 5319 3.B4E-03 1 35.0 Org
To6A-41R-3, 65 387.85 R 346.8 60.5 19 1.08E-02 5 30.0  40.0 200 300 350 Org
766A-41R-3, 123 188.43 R 206.7 50.5 9.6 9.54E-03 4 200 30,0 350 450 Org
T66A-41R-4, 24 388.94 RP 28.4 57.4 5.7 1.04E-02 3 20,0 350 400 Org
766A-41R-4, 73 389.43 R 156.5 58.1 5.3 2.57E-02 5 10,0 200 30.0 350 40.0
T66A-41R-4, 129 389.99 R 131.2 67.3 34 1.67E-02 7 150 200 250 300 400 200 300
T66A-41R-5, 16 390.36 R 178.9 50.0 2.3 9.20E-03 3 2000 30.0 350 Org
T66A-41R-5, 75 390.95 RP 3.7 46.1 1.5 1.54E-02 2 350 400 Org
TobA-41R-5, 127 391.47 RPP 328.9 347 5.68E-04 1 40.0 Org
T66A-41R-6, § 391.78 R 346.6 54.0 54 1.68E-02 5 10,0 200 30.0 350 400
T66A-42R-1, 26 394.06 R 158.3 56.1 2.6 1.55E-02 3 0.0 400 200
To6A-42R-1, 86 394.66 R 2709 60.4 7.1 1.30E-02 4 200 300 359 400 Org
T66A-42R-1, 129 395.09 RP 209.8 53.0 1.0 3.37E-03 4 35,0 40.0 450 200 Org
T66A-42R-2, 18 3195.18 R 28.1 6.6 kN 7.05E-03 3 0.0 350 400 Org
T66A-42R-2, 87 3%96.17 R 263.1 59.5 2.9 1. 48E-02 3 40.0 350 450 Org
T66A-42R-2, 133 396.63 RP 204.2 56.5 6.5 4.08E-03 2 350 450 Org
T66A-42R-3, 22 397.02 RP 271.6 58.0 11.8 4.72E-03 2 40.0  45.0 Org
T66A-42R-3, 80 397.60 R 104.5 524 5.4 9 33E-03 4 0.0 350 400 45.0 Org
T66A-42R-3, 136 398.16 R 38.5 529 1.8 1.38E-02 3 30.0 350 40.0 Org
T66A-42R-4, 25 398.55 R 222.0 60.1 2.3 1.83E-02 = | 250 300 40.0 Org
T66A-42R-4, 93 399.23 RP 107.3 58.0 4.4 3.51E-03 3 30,0 350 40.0 Org
T66A-42R-4, 144 399.74 RPP 213.6 65.7 9. 13E-04 I 40.0 Org
Te6A-42R-5, 4 399.84 NP 23.2 -62.4 | 4.47E-03 3 10,0 20,0 300
TH6A-42R-5, 56 400.36 N 22.6 - 60.3 4.7 1.27E-02 4 10,0 200 300 400
T66A-42R-CC, 8 400.58 N 206.3 - 58.7 4.4 1.30E-02 0 150 20,0 25.0 30.0 350 40.0 45.0
T66A-43R-1, 32 403.82 N 216.7 -58.9 23 3.30E-02 6 0.0 150 200 300 350 400
T66A-43R-1, 90 404.40 NP 314.7 =711 17.9 2.62E-02 6 10,0 15.0 200 300 350 400
T66A-43R-1, 141 404.91 N 307.2 -55.8 39 1.53E-01 5 7.5 10,0 200 30.0 40.0
T66A-43R-2, 27 405.27 NP 6.4 -37.6 5.2 1.97E-02 4 200 300 350 40.0 Org
T66A-43R-2, 75 405.75 N 248.3 —458 %] 1.60E-02 7 150 200 25.0 300 350 40.0 450
T66A-43R-2, 135 406.35 NP 353.0 -52.3 5.8 4.38E-02 4 15.0 20,0 30.0 350
T166A-43R-3, 19 406.59 N 161.8 ~-51.4 1.0 3.89E-02 6 5.0 7.5 10.0 200 30.0 40.0
166A-43R-3, 56 407.06 N 148.9 -54.2 31 1.02E-02 6 7.5 100 150 20.0 30.0 350
T66A-43R-3, 100 407.50 N 288.3 - 56.1 4.8 2.40E-02 7 15.0 20,0 25.0 30.0 350 40.0 450
166A-43R-4, 19 408.69 R 75.4 55.3 3.8 1.34E-02 4 20,0 300 35.0 40.0 Org
166A-43R-4, 69 409,19 R 158.5 52.5 27 1.72E-02 5 15.0 200 25.0 300 40.0 Org
T66A-43R-4, 134 409.34 R 165.1 53.8 2.8 1.63E-02 4 20,0 30.0 350 40.0 Org
T66A-43R-5, 19 409.84 R 130.1 43,7 35 1.65E-02 4 20,0 30.0 350 40.0 Org
166A-43R-5, 76 410.46 R 233.2 52.1 2.1 1.B4E-02 5 15.0 20,0 250 30.0 400 Org
"66A-43R-5, 127 410.87 RP 184.8 38.7 4.2 3.12E-03 3 30.0 350 400 Org
'66A-44R-1, 17 413.37 RP 36.5 27.0 2.8 1.64E-02 4 200 30,0 350 40.0 Org
'66A-44R-1, 72 413.92 R 67.0 39.3 2.0 1.27E-02 4 15.0 20,0 30.0 40.0 Org
'66A-44R-1, 126 414.46 R ma 50.0 26 9.09E-03 4 30.0 350 40.0 450 Org
'66A-44R-2, 18 414.88 RP 252.1 45.2 7.8 1.7T1E-02 4 20,0 30.0 350 40.0 Org
‘66A-44R-2, B4 415.54 RF 122.2 59.2 4.3 1.04E-03 3 35,0 40.0 450 Org
66A-44R-2, 141 416.11 R 187.6 42.3 24 1.06E-02 4 200 300 350 400 Org
66A-44R-3, 22 416.42 R 7.4 50.4 3.0 1.29E-02 3 30.0 350  40.0
66A-44R-3, T2 416.92 R 101.4 60.5 29 7.69E-03 4 30,0 350 400 450 Org
66A-44R-3, 125 417.45 R 61.2 52.5 2.0 6.68E-03 3 30,0 350 40.0 Org
66A-44R-4, 27 417.97 R 186.5 47.1 1.7 3.58E-03 3 30.0 350 400 Org
66A-44R-4, 70 418.40 RFP 60.0 40.6 3.92E-03 1 150 Org
66A-44R-4, 126 418.96 R 150.8 42.8 1.1 2.73E-03 3 30.0 350 40.0 Org
66A-44R-5, 18 419.38 RPP 260.1 30.4 o A | 1.42E-03 3 30,0 350 400 Org
66A-44R-5, T8 419.98 R 165.0 45.8 1.1 3.16E-03 4 20,0 30.0 350 40.0 Org
66A-44R-5, 132 420.52 R 217.1 51.2 6.3 4.66E-03 7 15.0 20,0 250 30.0 350 40.0 450
66A-44R-6, 22 420.92 R 313.7 45.1 4.4 2.26E-03 4 350 400 450 300 Org
HHA-44R-6, B6 421.56 RP 30.9 51.6 3.2 7.76E-05 3 0.0 350 400 Org
66A-45R-1, 26 423.06 N?? 100.5 ~10.4 4.5 4.21E-04 3 30.0 350 400 Org
H6A-45R-1, 74 423,54 RP 345.1 51.9 0.8 4.07E-04 i 350 400 Org
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T66A-45R-1, 132 424.12 RP 141.3 52.2 1.6 6.84E-04 2 35,0 40.0 Org
T66A-45R-2, 24 424.54 RP 238.9 41.3 9.1 5.24E-04 3 30,0 350 450 Org
To6A-45R-2, T2 425.02 RP 164.2 40.8 8.8 1.11E-03 5 20,0 25.0 30.0 350 450 Org
T66A-45R-2, 125 425.55 NPP 335.6 -64.9 13.6 1.09E-04 2 350 400 Org
T66A-45R-3, 6 425.86 NPP 95.3 -73.0 2.0 2.09E-04 3 30,0 350 40.0 Org
T66A-45R-3, Bl 426.61 NPP 185.0 -30.2 14.0 1.12E-04 3 30.0 350 40.0 Org
766A-45R-3, 126 427.06 RPP 125.4 34.5 18.8 1.77E-04 4 20.0 30.0 350 40.0 Org
T66A-45R-4, 34 427.64 RPP 3106 41.3 2.06E-04 1 30.0  Org
T66A-45R-4, 80 428.10 NPP 135.9 —58.5 58 1.93E-04 2 200 350 Org
T66A-45R-4, 134 428.64 NP 354.5 —-61.4 55 1.49E-04 3 30.0 350 400 Org
To6A-45R-5, 20 429.00 NPP 41.8 - 40.1 4.7 2.34E-04 3 20,0 30.0 350 Org
766A-45R-5, 77 429.57 NPP 74.9 ~70.3 10.9 7.52E-05 4 20,0 30.0 350 40.0
T66A-45R-5, 140 430.20 R?? 347.0 15.0 9.74E-05 I 350 Org
T66A-45R-6, 18 430.48 NPP 165.2 -24.8 4.7 1.17E-04 4 250 30,0 350 450 Org
T66A-45R-6, T8 431.08 NP 111.2 —60.4 5.7 1.46E-04 3 00 30,0 400 Org
T66A-45R-6, 129 431.59 NP 158.4 - 49.6 6.7 1.93E-04 4 10,0 200 300 350
T66A-45R-7, 36 432.16 NP 136.1 -423 6.5 2.44E-04 4 10,0 20,0 300 35.0
T66A-46R-1, 13 432.63 NP 48.9 -60.2 6.4 2.80E-04 5 10,0 150 200 250 30,0 Org
T66A-46R-1, 82 433.32 NPP 228.7 -78.7 4.9 1.51E-04 2 30.0 350 Org
T66A-46R-2, 12 434.12 NPP 1543 -37.6 13.9 1.94E-04 3 20,0 30,0 350 Org
766A-46R-2, 88 434.88 RPP 135.0 36.0 4.0 9.22E-05 2 0.0 350 Org
T66A-46R-2, 129 435.29 INT 131.2 30.9 27.2 1.07E-04 4 350 375 400 45.0 Org
T66A-46R-3. 21 435. 11 N?? 82.9 -56.7 10.4 1.54E-04 2 200 30,0 Org
T66A-46R-3, 98 436.48 N?7? 3498 —49.3 12.3 1. 44E-04 2 10,0 200 Org
T66A-46R-4, 10 437.10 RPP 206.9 LI 9.1 6.38E-04 3 30.0 350 400 Org
T66A-46R-4, 97 437.97 RP 293.7 41.1 5.8 9.25E-04 4 200 300 350 400 Org
T66A-46R-5, 31 438.81 R 246.3 43.0 34 T.45E-03 4 200 300 350 400 Org
T66A-46R-5, 91 439.41 R 44.3 445 5.2 1.69E-03 4 200 30,0 350 40.0 Org
T66A-46R-6, 19 440.19 RP 258.0 4.8 5.0 T3IE-4 3 0.0 350 400 Org
T66A-46R-6, 73 440.73 RP 206.3 29.2 2.6 1.85E-03 3 30.0 350 400 Org
T66A-46R-7, 11 441.61 N 1119 = 60.6 LT |.T0E-03 4 30,0 350 40.0 450 Org
T66A-4TR-1, 22 442.42 N 216.5 -~ 48.0 1.7 8.87E-03 3 30,0 350 400 Org
766A-4TR-1, 87 443,07 N 47.0 —45.5% 6.6 4.68E-03 4 0.0 300 350 40.0
T6AA-4TR-1, 141 441.61 NP 197.9 -43.3 8.1 5.92E-03 4 200 300 350 40.0 Org
T66A-47R-2, 35 444.05 N 174 8 —44.6 9.5 T.45E-03 5 10,0 200 30.0 350 40.0
T66A-47R-2, 113 444.83 NP 290.8 —56.5 5.6 31.56E-03 4 20,0 30,0 350 400 Org
T66A-47R-3, 20 445.40 N 293.4 ~58.4 5.8 4.22E-03 5 10,0 200 30,0 350 400
766A-4TR-3, 70 445.90 NP 241.0 -45.1 8.0 9.77E-03 4 0.0 300 350 400 Org
T66A-4TR-1, 144 446.64 N 75.8 ~45.3 1.6 9.08E-03 5 10,0 20,0 300 350 400 Org
T66A-47R-4, 42 447.12 N 68.8 -54.5 2.2 1.23E-02 5 10,0 200 30,0 350 40.0
Te6A-4TR-4, 111 447 81 N 337.3 -55.2 3.0 1.71E-02 S 10.0 200 30,0 350 40.0
TH6A-4TR-5, 92 449.22 N 89.5 -46.9 2.8 2.29E-02 5 10,0 15.0 20,0 300 40.0
T66A-47R-5, 145 44972 NP 291.2 —49.7 6.9 1.14E-02 5 10,0 200 300 350 40.0
T66A-4TR-6, 36 450.16 N 2756 —40.2 3.7 2.59E-02 5 10,0 15.0 200 200 40.0
T66A-47R-6, 111 450.81 N 99.0 - 56.8 5.5 1.72E-02 6 7.5 10,0 20.0 30.0 350 40.0
T66A-47R-T, 57 451.77 N 28.9 -46.8 4.6 1.91E-02 5 10,0 200 30,0 350 400
T66A-48R-1, 20 452.00 N 280.3 -40.3 4.2 2.29E-02 5 10,0 20,0 30,0 350 400
766A-48R-1, 62 452.42 NP 176.1 —45.0 10.1 1.66E-02 5 10.0 200 30.0 350 40.0
766A-48R-2, 8 453.38 N 156.7 -48.2 1.1 1.35E-02 5 7.5 100 200 300 350
766A-48R-2, 58 453.88 NPP 36.6 =711 7.90E-03 1 40.0 Org
766A-48R-1, 13 454,93 N 155.7 -45.5 4.2 1.52E-02 7 50 10,0 300 350 400 7.5 16.0
T66A-48R-3, 48 455.28 N 131.6 -37.1 5.7 1.B3E-02 5 10.0 20,0 30.0 350 400
T66A-48R-4, 30 456.60 RP 338.0 3.7 6.2 1.08E-02 5 200 25.0 300 350 400 Org
To6A-48R-4, 118 457.48 RP 301.3 427 1.7 1.58E-02 i 350 400 450 Org
T66A-48R-5, 50 458.30 RP 262.3 50.2 5.3 1.27E-02 5 20,0 30,0 350 400 450 Org
T66A-48R-5, 112 458.92 R 75.7 53.7 5.6 2.24E-02 5 250 30,0 350 40,0 450 Org
T66A-48R-6, 38 459.68 R 2839 51.7 4.2 5.78E-03 4 30.0 350 400 450 Org
T66A-48R-6, 97 460.27 R 260.5 46.1 4.6 1.58E-02 4 20,0 250 30,0 350 Org
766A-49R-1, 90 462.40 RP 208.1 63.8 8.4 2.08E-02 4 200 30.0 400 450
THOA-49R-1, 143 462.93 RP 247.5 6.0 7.8 1.71E-03 3 0.0 350 400 Org
TE6A-49R-2, 24 463.24 R 209.1 49.7 7.2 2.05E-02 5 200 30,0 350 400 450 Org
T66A-49R-2, TT 463.77 RP 23.0 40.4 5.0 1.52E-03 3 350 400 450 Org
766A-49R-2, 116 464.16 RPP 198.7 35.6 5.6 B.62E-03 3 350 40.0 450 Org
ToHA-49R-3, 40 464.90 R 175.7 51.3 11.1 J.10E-02 6 200 25.0 30,0 350 40.0 45.0
766A-49R-3, 77 465.27 R 3229 45.8 4.5 4.B4E-03 3 30.0 350 400 Org
T66A-49R-3, 120 465.70 R 183.5 17.5 2.2 1.92E-03 4 30.0 350 40.0 450 Org
To6A-49R-3, 145 465.95 R?? 57.9 T34 6.9 3.73E-02 4 0.0 350 400 450
T66A-49R-4, 18 466,38 RP 1.6 34 1.8 1.98E-03 4 0.0 350 40.0 450 Org
TO6A-49R-4, 62 466.62 R 2823 42.8 1.3 1.63E-02 5 10,0 200 30.0 350 40.0
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