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Background and objectives
Integrated Ocean Drilling Program Site U1307 is located 53 km
(28 nmi) northwest of Site U1306 (Fig. F1 in the “Site 1306” chap-
ter) in 2575 m water depth, 300 m deeper than the water depth at
Site U1306. The objective at Site U1307 was to recover the older
part of the section on the Eirik Drift below the Quaternary sec-
tions recovered at Sites U1305 and U1306. Along seismic Line 25
(Fig. F1) of the multichannel seismic (MCS) network obtained
over the Eirik Drift during Knorr cruise KN166-14, the Pliocene
section is accessible at penetration depths less than ~300 m and is
therefore recoverable with the advanced piston corer (APC). The
MCS profile for Line 25 indicates a series of well-developed mud-
waves with axes oriented approximately northwest–southeast
(Fig. F2). The Quaternary sediment drape thins from northeast to
southwest along this seismic line, bringing the Pliocene section
closer to the sediment/water interface.

The oldest sediment recovered at Site U1306 (294.8 meters below
seafloor [mbsf]) was uppermost Pliocene (~2 Ma). In Figure F2, we
estimate the section recovered at Site U1306 transposed onto Line
25 (Fig. F1). Extrapolation of the Site U1306 penetration depth
along Line 19 to Line 25 yields a corresponding thickness of 230
m and a mean sedimentation rate of 11 cm/k.y., whereas the
mean sedimentation rate for the recovered section at Site U1306
was 15 cm/k.y. The 162 m penetration at Site U1307 succeeded in
recovering sediments as old as 3.58 Ma, at a mean sedimentation
rate of 4.5 cm/k.y.

Site U1307 (proposed Site LAB8C) was not a primary site for Expe-
dition 303. It was necessary to remain in the vicinity of the Eirik
Drift after termination at Site U1306 because of a severe storm
along the intended transit to proposed Site IRD1A (Site U1308).
Nonetheless, the two holes drilled at Site U1307 demonstrated
the feasibility of recovering pre-Quaternary sediments on the
Eirik Drift at penetration depths achievable with the APC. This
will allow the high-resolution Quaternary climate record recov-
ered at Site U1306 to be extended into the Pliocene. It will also
contribute significantly to our understanding of the sedimentary
architecture of the Eirik Drift and the formation of the mudwaves
by providing detailed stratigraphic records of the pre-Quaternary
sequence that can be correlated throughout the MCS network ob-
tained during cruise KN166-14. The preservation of microfossils
and the pristine magnetostratigraphic records at Sites U1305–
                                                                   doi:10.2204/iodp.proc.303306.107.2006



Expedition 303 Scientists Site U1307
U1307 indicate that the sediments have the required
attributes for precise stratigraphic age control in the
framework of a paleointensity-assisted chronology.
The effort to recover the pre-Quaternary sequence,
and hence pursue the pre-Quaternary sedimentation
history of the Eirik Drift and extend the high-resolu-
tion environmental record into the Pliocene, is in-
tended for continuation during Expedition 306.

Operations
The 28 nmi transit from Site U1306 to U1307 was ac-
complished in 3.1 h at an average speed of 9.2 kt. At
0824 h on 28 October 2004, the beacon was de-
ployed initiating operations at Site U1307.

Hole U1307A
With the bit at 2586.4 meters below rig floor (mbrf),
Hole U1307A was spudded with the APC at 1425 h
on 28 October 2004. The recovery of the initial core
was 9.48 m, suggesting an estimated seafloor depth
of 2575.1 meters below sea level (mbsl) (2586.4
mbrf). Piston coring and drilling advanced the hole
to a total depth of 162.6 mbsf, with an average re-
covery of 102.5% for the cored interval (Table T1).
Core 6H was a partial stroke and only advanced 3 m
(47.5–50.5 mbsf) before encountering a hard or de-
bris-rich layer. The interval from 50.5 to 52.5 mbsf
was drilled without coring to advance the bit beyond
this layer. Core 9H also was a partial stroke that re-
covered only 2.2 m (71.5–73.7 mbsf), which resulted
in drilling the interval from 73.7 to 77.7 mbsf to ad-
vance the bit beyond the layer. A total of five cores
were advanced by recovery (Cores 6H, 9H, 13H, 15H,
and 18H). No core barrels had to be drilled over. The
bit clogged prior to Core 19H and required the de-
ployment of the bit deplugger and several coring line
round trips before the core could be obtained. Be-
cause our strategy at this site was to core until a
weather window opened to allow a safe transit to
Site U1308, the depth objective was limited by the
available operational time and the desire to acquire a
complete composite section. Operations in Hole
U1307A ended when the bit cleared the seafloor at
1155 h on 29 October.

Hole U1307B
The ship was offset 30 m to the northwest, and Hole
U1307B was spudded at 1250 h on 29 October 2004.
With the bit positioned 4.5 m shallower than at Hole
U1307A, we obtained a 4.83 m core, suggesting a
seafloor depth of 2575.3 mbsl (2586.6 mbrf). Piston
coring advanced the hole to a total depth of 154.6
mbsf, with an average recovery of 101.5% (Table T1).
Unlike in Hole U1307A, only one core (Core 17H)
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was a partial stroke. Coring was terminated when the
passing low-pressure system began to affect drilling
operations because of excessive heave. The drill
string was recovered and the ship was secured for
transit. We departed Site U1307 at 1300 h on 30 Oc-
tober to safely navigate behind the storm, as the
weather deteriorated to a Force 8 gale with winds
gusting to 40 kt and 5.5 m seas.

Lithostratigraphy
Two holes were drilled at Site U1307 (Table T1). All
cores were recovered using the APC, and recovery
was good (102.0%). The sedimentary record at Site
U1307 reflects the different degrees of mixing be-
tween terrigenous and biogenic material (primarily
quartz, detrital carbonate, nannofossils, and fora-
minifers) (see “Site U1307 smear slides” in “Core
Descriptions;” Fig. F3), so the most common litholo-
gies are silty clay, silty clay with foraminifers, fora-
minifer silty clay, foraminifer sandy clay, foraminifer
ooze, nannofossil silty clay, silty clay nannofossil
ooze, and sandy clay (Fig. F4). The top of the succes-
sion is dominated by olive-brown and olive-gray col-
ors, whereas different shades of greenish gray are
more abundant toward the bottom. Variations in
color between light gray and very dark gray are com-
mon and represent high to low nannofossil con-
tents, respectively. Bioturbation is generally moder-
ate to abundant, as indicated by the presence of
numerous distinct pyritized silty clay-filled and
sandy silt-filled burrows. Gradational and burrowed
contacts between the various sediment types are
much more common than well-defined, sharp
boundaries. However, irregular, sharp contacts typi-
cally occur at the bases of foraminifer ooze layers.

Smear slide analyses recorded the abundances of ter-
rigenous components, the most abundant of these
being quartz, 2%–95%; detrital carbonate, 0%–35%;
clay minerals, 0%–70%; and heavy minerals (espe-
cially hornblende), 0%–10% (Fig. F3). Among the
biogenic components, nannofossils are widely dis-
tributed in the upper and lower intervals of the suc-
cession, whereas foraminifers are found predomi-
nantly in the upper part of the succession. The
relative abundances of biogenic components are for-
aminifers, 0%–56%; nannofossils, 0%–70%; diatoms,
0%–12%; and sponge spicules, 0%–5%. Total carbon-
ate content ranges from <1 to 58 wt% (see
“Geochemistry”). Pyrite (usually associated with
burrows) and iron oxide coatings on grains are
present locally and were the only authigenic compo-
nents observed.

Dropstones are present in low numbers throughout
the entire cored interval. The dropstones display a
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wide range of compositions, including acidic intru-
sive and metamorphic (granites and granitoids), ba-
sic igneous and/or metamorphic (basalts and me-
tabasalts), and sedimentary and metasedimentary
(sandstone, quartzite, and mudstone) rocks.

Large-scale patterns in the distribution of major li-
thologies at Site U1307 are represented in Figure F4.
Of the 317 m recovered at this site, 279 m (88%) is
silty clay, 16 m (5%) is nannofossil-dominated sedi-
ments (silty clay nannofossil ooze and nannofossil
ooze), 16 m (5%) is foraminifer-dominated sedi-
ments (silty clay foraminifer ooze and foraminifer
ooze), and 5.6 m (1.7%) is sandy clay. The sediments
at Sites U1307 have been divided into three units:
Unit I comprises Holocene–lower Pleistocene terrige-
nous and biogenic sediments that contain both
nannofossil and foraminifers; Unit II is mainly com-
posed of terrigenous materials of early Pleistocene–
Late Pliocene age that lack biogenic carbonate; and
Unit III comprises the nannofossil-bearing, but fora-
minifer-barren, lower Upper Pliocene succession.

Description of units
Unit I

Intervals: Sections 303-U1307A-1H-1, 0 cm, to 5H-
7, 33 cm; and 303-U1307B-1H-1, 0 cm, to
6H-2, 102 cm

Depths: Hole U1307A: 0–46.6 mbsf and Hole
U1307B: 0–45.1 mbsf (0 to 49.37–49.55
meters composite depth [mcd])

Age: Holocene–early Pleistocene

Unit I is composed predominantly of silty clay with
foraminifers, foraminifer silty clay, foraminifer
sandy clay, silty clay foraminifer ooze, foraminifer
ooze, nannofossil ooze, silty clay nannofossil ooze
with foraminifers, and nannofossil silty clay. Fora-
minifer silty sand and sandy foraminifer ooze beds
are present as minor lithofacies. Colors are predomi-
nantly olive-brown (2.5Y 4/3 and 2.5Y 4/4), olive-
gray (5Y 4/2), light olive-gray (5Y 6/2), gray (5Y 5/1),
dark gray (5Y 4/1 and N/4), and very dark gray (5Y 3/
1 and N/3), with lesser occurrences of light gray (5Y
6/1), which corresponds to foraminifer ooze. Con-
tacts between these color changes are typically gra-
dational or bioturbated (Fig. F5). The most common
exceptions are the sharp contacts at the bases of the
foraminifer silty sands and the sandy foraminifer
oozes (Fig. F6). These coarser-grained intervals have
irregular basal contacts and gradational or biotur-
bated upper contacts (Figs. F7, F8). A 1.1 m thick for-
aminifer ooze layer in Cores 303-U1307A-5H and
303-U1307B-6H marks the bottom of Unit I (Fig. F9)
and its irregular base is the boundary between Units
I and II. The boundary may represent a hiatus in the
sedimentary record, although this has not been indi-
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cated by micropaleontologic analyses (see “Bio-
stratigraphy”). Paleomagnetic data indicate that the
foraminifer ooze layer is coeval with the base of the
Jaramillo Subchron (see “Paleomagnetism”) and
may correlate with ~20 cm thick foraminifer ooze
layer of the same age observed at Site U1306. Biotur-
bation is common to abundant through most of this
unit; the most common indicators are diffuse centi-
meter-scale mottling and millimeter-scale sandy silt
or pyritized burrow fills. In a few cases, discrete bur-
rows or discrete macroscopic pyritized burrows were
observed. Dropstones are present throughout Unit I
in low numbers, and their distribution is plotted in
Figure F6.

Unit II
Intervals: Sections 303-U1307A-5H-7, 33 cm, to

15H-CC, 20 cm; and 303-U1307B-6H-2, 102
cm, to 14H-4, 150 cm

Depths: Hole U1307A: 46.6–125.7 mbsf (49.37–
49.55 mcd) and Hole U1307B: 45.1–124.8
mbsf (132.98–133.86 mcd)

Age: early Pleistocene–Late Pliocene

Unit II is composed almost exclusively of silty clay.
Single layers of sandy silty clay and foraminifer ooze
are the only other lithologies within this 80 m thick
interval. The dominant colors are dark greenish gray
(5GY 4/1), gray (5Y 5/1), dark gray (5Y 4/1 and N/4),
and very dark gray (5Y 3/1 and N/3). Boundaries be-
tween these color variations are generally grada-
tional or bioturbated. Common to abundant biotur-
bation occurs through most of this unit, as seen by
the diffuse, centimeter-scale mottling; millimeter-
scale sandy silt or pyritic burrow fills; and discrete
macroscopic pyritized burrows. Dropstones are
slightly less numerous than in the overlying unit
(Fig. F10). Micropaleontological analyses point to a
hiatus with a duration of ~0.24 m.y., or a condensed
interval, between Samples 303-U1307A-7H-1, 10–11
cm, and 7H-5, 10–11 cm. There is, however, no vi-
sual evidence for an erosional truncation that could
indicate the presence of a hiatus in this interval.

Unit III
Intervals: Sections 303-U1307A-16H-1, 0 cm, to

19H-CC, 27 cm; and 303-U1307B-14H-5, 0
cm, to 17H-5, 125 cm

Depths: Hole U1307A: 125.7–162.6 mbsf (0–131
mcd) and Hole U1307B: 124.8–154.6 mbsf
(163.82–173.6 mcd)

Age: Late Pliocene

Unit III consists of at least 30–38 m of variable mix-
tures of terrigenous and biogenic material, domi-
nated by quartz and nannofossils. The resulting li-
thologies are silty clay, silty clay with nannofossils,
3
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silty clay nannofossil ooze, silty clay nannofossil
ooze with diatoms, and nannofossil silty clay. Note
that lithologies containing <25% nannofossils are
not classified as nannofossil ooze and are repre-
sented with the symbol of the major lithology in Fig-
ure F4. Therefore, although Unit III in Hole U1307B
contains nannofossils, these do not appear in the
graphic representation. Contacts between the major
lithologies are generally gradational and defined by
progressive color changes. The main colors are
greenish gray (5GY 5/1), dark greenish gray (5GY 4/
1), gray (5Y 5/1), dark gray (5Y 4/1), and very dark
gray (5Y 3/1). As in the younger units, bioturbation
is common to abundant through most of this unit,
represented by diffuse centimeter-scale mottling,
millimeter-scale sandy silt or pyritized burrow fills,
and distinct macroscopic pyritized burrows. The
abundance of dropstones is rarely more than 1 per
10 cm (Fig. F10).

Discussion
The Holocene–Upper Pliocene sedimentary succes-
sion at Site U1307 records variations in the input
rates of terrigenous and biogenic components. Pe-
lagic and hemipelagic depositional patterns at this
site are principally governed by the interplay be-
tween thermohaline contour currents and the re-
gional seafloor morphology, leading to the forma-
tion of a field of accreting sedimentary waves in an
area of focused sedimentation. Winnowing and/or
erosion may have occurred during periods of intensi-
fied current velocities. Evidence for unconformities
in the sedimentary record at this site were not ob-
served, but further examination of micropaleonto-
logical and paleomagnetic data will provide more
precise sedimentation rate estimates.

The sediment composition reflects changes in pale-
oceanographic conditions of the overlying and sur-
rounding water masses, with these being translated
into changes in the phytoplankton and zooplankton
assemblages and the discharge and source of ice-
bergs.

The relative input of terrigenous and biogenic com-
ponents during the deposition of Units I and III ap-
pears to have varied on timescales of tens to hun-
dreds of thousands of years, as indicated by repeated
broad changes in the abundances of quartz, detrital
carbonate, foraminifers, and nannofossils (as ob-
served in smear slides) and in the distribution of
dropstones. Unit II, however, represents a time when
terrigenous supply clearly dominated over the bio-
genic component with little variation.

The top of the succession, corresponding to Unit I, is
characterized by olive-brown, olive-gray, and varying
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shades of gray. The lighter colors generally indicate
higher nannofossil and/or foraminifer content. In
Units II and III, dark greenish gray and dark to very
dark gray colors dominate. The origin of the diffuse
dark greenish gray banding that influences the color-
ation of the lower part of the succession has not
been discerned but may be diagenetic in origin.

Based on smear slide observations, nannofossil
abundances are higher within Units I and III than
within Unit II (Fig. F3). The quartz profile appears to
show an inverse pattern to biogenic carbonate, and
relatively high values are estimated throughout the
two holes. Detrital carbonate content is low and val-
ues do not exceed 30%.

Gravel counts, defined as the number of clasts >2
mm in every 10 cm interval of each section, yielded
a total of 305 clasts or ~2 clasts per 2 m of core. Thus,
dropstones are more abundant at Site U1307 than at
Sites U1305 and U1306 (~1.7 and ~1 clast for every 3
m of core, respectively). Dropstone distribution max-
ima occur at the same level as the foraminifer-rich
layers of Unit I (15–22 mcd) and Unit II (85–95 mcd).

Sources of terrigenous input may be differentiated by
the dominance of quartz and detrital carbonate in
smear slides, supplemented by the composition of
dropstones observed throughout the succession.
Dropstone compositions include acidic intrusive and
metamorphic rocks, basic volcanics and metavolca-
nics, and sedimentary rocks (mainly mudstones).
The source of granitic and gneissic dropstones is un-
certain, whereas dropstones with more basic litholo-
gies could have been derived from sources to the
northwest or in central eastern Greenland. The dom-
inance of quartz in the sediment composition may
also point toward eastern Greenland as a likely
source of the terrigenous fraction. On the other
hand, the low detrital carbonate content indicates
that the input from Hudson Bay is either limited at
Site U1307 or diluted by very high input from other
source areas.

Lightness (L*) values at Site U1307 are similar to
those at the two previous sites, ranging from 34% to
50%. The sediment lightness record was compared to
CaCO3 values to evaluate the effect of carbonate con-
tent on sediment color. In general, the two records
show similar patterns, although the CaCO3 record
has much lower resolution than L*. As at Sites U1305
and U1306, carbonate content is low, with most
CaCO3 values lower than 12 wt% (see “Geochemis-
try;” Fig. F11). At ~50 mcd, a 1.1 m thick foraminifer
ooze layer was observed in both holes that yielded a
CaCO3 content of 57.6 wt%, which produced a dis-
tinct peak in the L* curve (~49%).
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Unit III reflects pulses of varying inputs of terrige-
nous and biogenic (mostly nannofossil dominated)
components. The shift to terrigenous-dominated de-
position in Unit II might reflect increased terrestrial
dilution of the biogenic fraction or decreased surface
water productivity. Micropaleontological analyses
show that the foraminifer ooze layers in Unit I are
well sorted, probably due to reworking, indicating
frequent changes in bottom-current regime. Deposi-
tion of Unit I was dominated by pelagic and hemipe-
lagic processes. Episodically, however, more perva-
sive bottom currents seem to have affected the area,
scouring the seabed, leaving sharp and irregular con-
tacts and depositing coarser-grained beds of foramin-
ifer silty sand and sandy foraminifer ooze. Eight of
these beds are observed and only two of them are
thicker than 80 cm (Table T2; Fig. F9). These inter-
vals yield high L* and carbonate values and their lo-
cations are indicated in Figure F11.

One of the main aims of Expedition 303 was to ex-
tend the record of Pleistocene millennial-scale
change beyond that obtained from conventional pis-
ton cores. Site U1307 appeared to be a good candi-
date for coring the upper to middle part of the
Pliocene succession using the APC to recover older
strata than at the previous sites. A qualitative analy-
sis indicates that the lithologic changes recorded in
Units I, II, and III cannot be linked consistently to
glacial–interglacial stages as interpreted from mag-
netic susceptibility and carbonate records (see
“Composite section” and “Physical properties”).
Extracting paleoclimatic records from the range of
sedimentary characteristics will require a variety of
detailed postcruise studies.

Biostratigraphy
Samples from Site U1307 yield common to rare cal-
careous, siliceous, and organic-walled microfossils
moderate to poor in preservation (Tables T3, T4, T5,
T6, T7, T8, T9, T10, T11). Twenty datum events of
calcareous nannofossils, diatoms, planktonic fora-
minifers, and dinocysts provide a preliminary age
model at Site U1307 (Fig. F12). According to these
events, at Site U1307 we recovered an Upper
Pliocene–Pleistocene sequence spanning at least the
last 3.4 m.y. An unconformity with ~0.24 m.y. dura-
tion, or a highly condensed section, is likely between
Samples 303-U1307A-7H-1, 10–11 cm, and 7H-5, 10–
11 cm (56.15–62.15 mcd). The hiatus is implied by
absence of calcareous nannofossil marker species Ge-
phyrocapsa spp. (large form).

Floral and faunal assemblages of planktonic organ-
isms provide some insight into paleoceanographic
conditions. Species abundance is generally low (Fig.
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F13). Assemblages of all groups are characterized by
the presence of species indicative of subpolar to po-
lar conditions during the Pleistocene. In particular,
planktonic foraminifer assemblages are characterized
by the dominance of Neogloboquadrina pachyderma
(sinistral). In the early Late Pliocene (before 2.74
Ma), the sediments contain warm-water species such
as the calcareous nannofossil Discoaster asymmetri-
cus, Discoaster brouweri, Discoaster pentaradiatus, Dis-
coaster surculus, and Discoaster tamalis.

Calcareous nannofossils
Calcareous nannofossils were examined in all core
catcher samples from Holes U1307A and U1307B.
Additional samples from interval 303-U1307A-5H-1,
10–11 cm, to 8H-6, 10–11 cm (1 sample/section),
were also studied to determine if an unconformity
exists between Samples 303-U1307A-7H-1, 10–11
cm, and 7H-5, 10–11 cm, and other stratigraphic is-
sues in the sequences. Nannofossils are generally few
to common in most samples and abundant or barren
in a small number of samples. Preservation is poor to
moderate and rarely good in some samples, and di-
versity is comparatively low. However, most of da-
tum planes described by Sato et al. (1999) have been
identified in the sedimentary sequence. The nanno-
fossil datum events are listed in Tables T3 and T4,
and the correlations between holes and to the mag-
netostratigraphy are shown in Figure F12.

The first occurrence (FO) of Emiliania huxleyi (0.25
Ma) and the LO of Pseudoemiliania lacunosa (0.41
Ma) occur between Samples 303-U1307A-1H-CC and
2H-CC and 303-U1307B-1H-CC and 3H-CC. Reticu-
lofenestra asanoi, which ranges from 1.16 to 0.85 Ma,
is found just below and above the Jaramillo Sub-
chron, between Samples 303-U1307A-5H-1, 10–11
cm, and 6H-1, 10–11 cm, and in Sample 303-
U1307B-5H-CC. The FO of Gephyrocapsa parallela
(0.95 Ma), which lies just above the Jaramillo Sub-
chron of the Matuyama Chron, is found between
Samples 303-U1307A-5H-2, 10–11 cm, and 5H-6, 10–
11 cm.

Large-form Gephyrocapsa spp. (>6 m), which usually
occurs between 1.45 and 1.21 Ma, was absent
throughout the section. This indicates a hiatus or in-
ferred condensed sequence with a duration of ~0.24
m.y. (minimum) between Samples 303-U1307A-7H-
1, 10–11 cm, and 7H-5, 10–11 cm. Samples 303-
U1307A-7H-5, 10–11 cm, to 9H-CC and 303-
U1307B-8H-CC are characterized by the presence of
Gephyrocapsa oceanica, Gephyrocapsa caribbeanica, and
P. lacunosa and the absence of large-form Gephyro-
capsa spp. This indicates an age of 1.45–1.65 Ma.
Samples 303-U1307A-10H-CC and 303-U1307B-10H-
CC are correlated to the latest Pliocene (1.73–2.74
5
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Ma) because of the absence of G. oceanica, G. caribbe-
anica, and D. tamalis and rare presence of Reticu-
lofenestra spp. (small). Samples 303-U1307A-15H-CC
to 19H-CC and 303-U1307B-14H-CC to 17H-CC
contain the Late Pliocene marker species such as D.
asymmetricus, D. brouweri, D. pentaradiatus, D. surcu-
lus, D. tamalis, Reticulofenestra ampla, and P. lacunosa.
Moreover, the occurrence of R. ampla and D. tamalis
indicates this interval has an age of 2.74–3.85 Ma in
the Late Pliocene. From these observations, we con-
cluded that the Pliocene/Pleistocene boundary is sit-
uated between Samples 303-U1307A-9H-CC and
11H-CC and 303-U1307B-8H-CC and 10H-CC. Part
of the Lower Pleistocene (1.21–1.45 Ma) may be
missing or condensed at this site.

Although the assemblages found in the Quaternary
sequences are characterized by low species diversity
and by absence or rare occurrence of warm-water
species, the lower Upper Pliocene assemblages (2.74–
3.85 Ma) contain warm-water species such as D.
asymmetricus, D. brouweri, D. pentaradiatus, D. surcu-
lus, and D. tamalis. This indicates that this area was
strongly influenced by the drastic increase in arctic
ice that occurred at 2.74 Ma (Jansen et al., 1988;
Whiteman and Berger, 1992; Thiede and Myhre,
1996; Sato et al., 2004).

Planktonic foraminifers
Planktonic foraminifers were examined in all core
catcher samples from Holes U1307A and U1307B
(Table T5, T6). The upper core catchers of each hole
contain soft sediment that was washed with tap wa-
ter. Sediments of the lower sections were treated with
H2O2 before washing. Planktonic foraminifers are
mostly common to rare in abundance in the upper
half of both holes and rare or barren in the lower
half (Table T5). Preservation of tests is moderate to
poor throughout the cored interval.

The FO of encrusted N. pachyderma (sinistral) gener-
ally occurs in the top of the Oludvai Subchron
(Weaver and Clement, 1987) and is found in Samples
303-U1307A-10H-CC and 303-U1307B-9H-CC. In
the Pleistocene section, N. pachyderma (dextral) typi-
cally occurs with 2%–4% of the frequency of N.
pachyderma (sinistral). In the Pliocene, N. pachyderma
(sinistral) is rare and not encrusted. In Sample 303-
U1307A-15H-CC and 303-U1307B-14H-CC and be-
low, Neogloboquadrina atlantica (sinistral) is the most
abundant species, which indicates the N. atlantica
Zone of the Upper Pliocene (Weaver and Clement,
1987). Globigerina bulloides and Turborotalita quinque-
loba are occasionally present.
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Benthic foraminifers
Benthic foraminifers were examined in all core
catcher samples from Holes U1307A and U1307B
(Table T7). Benthic foraminifers are rare in most sec-
tions of both holes and abundant only in the middle
part (Samples 303-U1307A-11H-CC and 303-
U1307B-10H-CC). Small-sized species Bolivina trans-
lucens species, small Cassidulina species, and Epistom-
inella exigua are most commonly present.

Diatoms
Diatom assemblages were investigated in 36 core
catcher samples and 39 additional samples from
Holes U1307A and U1307B (Tables T8, T9). Diatoms
are rare to common in the lowermost and uppermost
part of the sequence (173–125 and 10–0 mcd, respec-
tively) and mostly rare to barren between 125 and 33
mcd (Fig. F13). The sequence between 33 and 14
mcd is barren of diatoms. The preservation of dia-
tom valves varies greatly throughout the sedimen-
tary sequence. Valves appear better preserved in the
lower and upper part of the sequence (163–125 and
65–0 mcd, respectively), whereas they show strong
signs of dissolution between 110 and 65 mcd (Tables
T8, T9). Silicoflagellates and the siliceous dinoflagel-
late Actiniscus pentasterias are present only in a few
samples below 100 mcd (Tables T8, T9).

Because of low abundance of diatom valves at the
site, only two datum events were recognized with
low reliability. The LO of Neodenticula seminae (0.84–
0.85 Ma, marine isotope Stage [MIS] 21; Koç et al.,
1999) is tentatively placed between Samples 303-
U1307A-3H-CC and 4H-CC and 303-U1307B-3H-CC
and 4H-CC (Fig. F12). The FO of this species (1.25–
1.26 Ma, MIS 37; Koç et al., 1999) is implied between
Samples 303-U1307A-6H-CC and 7H-CC and 303-
U1307B-6H-CC and 7H-CC. These stratigraphic
placements do not reflect the true LO and FO of the
species.

Seventy-two diatom species were identified at Site
U1307 (Tables T8, T9). The diatom assemblage is
dominated throughout by resting spores of Chaetoc-
eros, mirroring high-nutrient content and low tem-
perature of surface waters. The Chaetoceros commu-
nity is accompanied by a few diatom species
indicative of different ecological conditions. The
main association, composed of spores of Thalassio-
sira gravida, forms of Rhizosolenia hebetata, Actinocy-
clus curvatulus, and abundant fragments of the
Thalassiothrix/Lioloma complex, indicates subarctic–
arctic waters (Andersen et al., 2004). Minor influence
of sea-ice cover is revealed by the occurrence of Fragi-
lariopsis oceanica and Bacterosira fragilis.
6
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Radiolarians
Radiolarians were examined in all core catcher sam-
ples from Hole U1307A (Table T10). Radiolarian
specimens occur in most samples examined. Their
preservation is moderate to poor. The abundance of
radiolarians is rare to trace because of both dissolu-
tion and dilution by detritus. Species diversity is low.

Cycladophora davisiana davisiana occurs in only three
core catcher samples of Hole U1307A (Samples 303-
U1307A-5H-CC, 6H-CC, and 12H-CC), and these
samples are thus assigned to the Upper Pliocene–
Pleistocene C. davisiana davisiana Zone of Goll and
Bjørklund (1989). In the lower part of the sequence,
from Samples 303-U1307A-13H-CC to 19H-CC,
there is no occurrence of key species.

Palynomorphs
Palynological assemblages were examined in all core
catcher samples from Hole U1307A (Table T11). The
concentration of palynomorphs is low in most sam-
ples. Dinocysts are present in low numbers down to
~120 mcd. A few samples are barren (303-U1307A-
2H-CC, 3H-CC, and 10H-CC). The interval below
120 mcd contains common to abundant marine pa-
lynomorphs including dinocysts Cymatiosphaera and
incertae sedis, which probably belong to prasino-
phytes. In all studied samples, Tasmanites occurs be-
low ~120 mcd. Terrestrial palynomorphs are present
except in Sample 303-U1307A-2H-CC, which is bar-
ren. Pollen of Pinus and Picea are dominant. Pollen
grains of angiosperms, spores of pteridophytes, and
Sphagnum are also present in significant numbers in
a few samples (notably in Sample 303-U1307A-1H-
CC). Colonies of the freshwater algae Pediastrum are
present in many samples. Reworked pre-Neogene pa-
lynomorphs are present in most samples. They are
dominated by trilete spores but pollen, dinocyst, and
acritarchs also occur. The acritarchs are mainly repre-
sented by small-sized species of Pterospermella.
Among reworked dinocysts, specimens of the genera
Deflandrea and Oligosphaeridinium were identified.

In the upper part of the sedimentary section (Sam-
ples 303-U1307A-1H-CC to 13H-CC), the dinocyst
assemblages are characterized by moderately poor
preservation, low concentrations, and low species di-
versity. The discontinuity of the sampled record and
the presence of reworking prevents interpretations in
terms of paleoceanography or biostratigraphy. The
lower part of the section (below ~120 mcd), however,
shows a different facies. Concentrations are higher
and Nematosphaeropsis sp. 1, Cymatiosphaera ?invagi-
nata, and incertae sedis sp. 1 occur in significant
numbers. These three groups are characteristic of the
Pliocene at Ocean Drilling Program (ODP) Site 646
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(cf. de Vernal and Mudie, 1989). Nematosphaeropsis
sp. 1 and incertae sedis sp. 1 are small-sized taxa (25–
30 and 12–25 µm, respectively). They are not
reported elsewhere, possibly because of sieving pro-
cedures (often 20 µm) or because these taxa are en-
demic to the northwestern North Atlantic. In any
case, correlations with the palynological record of
Site 646 allow some biostratigraphic conclusions, at
least on regional scale. The distribution of marine
palynomorphs in Hole 646B has been dated using
age interpolations between the paleomagnetic rever-
sal boundaries in the same hole (Clement et al.,
1989). On these grounds, the LO of Nematosphaerop-
sis sp. 1 (Sample 303-U1307A-13H-CC) is dated 2.4
Ma and the LO of incertae sedis sp. 1 (Sample 303-
U1307A-16H-CC) is dated ~2.6 Ma. In addition, the
lowermost sample (Sample 303-U1307A-19H-CC)
contains diversified assemblages of Operculodinium
?eirikianum and Barssidinium pliocenum, with LOs at
~3.3 Ma at Site 646.

Paleomagnetism
The natural remanent magnetization (NRM) of all
undisturbed Site U1307 archive-half core sections
were measured and remeasured after alternating-field
(AF) demagnetization in peak fields of 10 mT. Addi-
tionally, Sections 303-U1307B-6H-2, 12H-4, 12H-5,
and 16H-1 to 16H-4 were demagnetized at 15 mT.
Sections 303-U1307A-8H-2, 8H-4, 13H-1, 13H-2,
17H-6, and 18H-1 to 18H-6 and Sections 303-
U1307B-8H-4, 9H-1 to 9H-3, and 10H-3 were demag-
netized at 20 mT. Sections 303-U1307A-3H-3 to 3H-
5, and 4H-2 and Sections 303-U1307B-4H-5, 5H-3 to
5H-6, 6H-6, 13H-5 to 13H-6, and 16H-5 to 16H-7
were demagnetized at both 15 and 20 mT. The num-
ber of demagnetization steps and the peak fields used
reflected the magnetic characteristics of the sedi-
ments, the severity of the drill string magnetic over-
print, the shipboard protocol of not exceeding peak
fields of 20 mT, and the need to maintain core flow
through the laboratory. Sections completely affected
by drilling disturbance were not measured. The NRM
intensities, inclinations, and declinations from Site
U1307 are shown in Figures F14, F15, and F16, re-
spectively. Data associated with intervals identified
as drilling slurry, deformation, and exceptionally
coarse deposits (see “Lithostratigraphy”) are not
shown. Average NRM intensities are strong and vari-
able both before and after demagnetization. Intensi-
ties prior to demagnetization are generally in the 10–1

A/m range and occasionally as low as 1 × 10–2 A/m.
Intensity variations occur at both the meter and tens
of meters scales with longer variations having greater
amplitude than the shorter ones (Fig. F14). After AF
7
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demagnetization at peak fields of 10 or 20 mT, NRM
intensities are reduced (low 10–1 A/m range) and the
pattern of variability changes. The amplitude of the
meter-scale variability becomes greater, whereas the
longer-period variability is reduced. Below ~25 mcd,
average values are lower and the general character of
the meter-scale intensity variability changes with a
downhole trend of decreasing peak values (Fig. F14).

Steep positive inclinations observed prior to demag-
netization and caused by the drill string magnetic
overprint are generally removed by peak AF demag-
netization of 10 mT (Fig. F15). Demagnetization at
higher peak fields (15 or 20 mT) results in little dif-
ference in either direction or intensity, indicating
that the majority of the drill string overprint was
successfully removed. Inclinations associated with
normal and reversed polarities vary around the ex-
pected values (approximately ±73°) for a geocentric
axial dipole. Declinations show within-core consis-
tency and, when Tensor tool-corrected, facilitate po-
larity interpretations (Fig. F16). The directional
record from Holes U1307A and U1307B document
an almost-continuous sequence of polarity transi-
tions, allowing correlation to the geomagnetic polar-
ity timescale (Cande and Kent, 1995; Channell et al.,
2002; 2003) (Figs. F15, F16, F17). Identification of
the Brunhes, Matuyama, and Gauss Chronozones is
unambiguous. Within the Matuyama Chronozone,
the Jaramillo, Olduvai, and Reunion Subchrono-
zones are identified. The lower Jaramillo polarity
transition is truncated by a thick (1.1 m) sand layer
in both holes (see “Lithostratigraphy”). A thinner
sand layer was observed at the same stratigraphic in-
terval at Site U1306 (see “Paleomagnetism” in the
“Site U1306” chapter).

Below the Jaramillo Subchronozone, three normal
polarity subchronozones are indicated by positive in-
clinations (Fig. F15) and reversed declinations (Fig.
F16). Assuming constant sedimentation rates be-
tween the base of the Jaramillo and top of the Oldu-
vai Subchronozones, a normal to reverse transition
underlain by a core break at ~54 mcd is consistent
with the top of the Cobb Mountain Subchronozone
(Fig. F17). The missing base of the Cobb Mountain
Subchronozone could reflect a hiatus, as suggested
by nannofossil biostratigraphy. Two normal polarity
subzones, each ~1.0 m thick, were observed at ~72.7
and 79.25 mcd in Hole U1307B (Figs. F15, F16).
Based on constant sedimentation rates, these sub-
zones are consistent with the Gardar (1.472–1.480
Ma) and Gilsa (1567–1575 Ma) magnetic excursions
(Channell et al., 2002) (Fig. F17). Within the Gauss
Chronozone, the Kaena and Mammoth Subchrono-
zones are identified, though the normal polarity in-
terval (C2An.2n) between them is thinner than
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would be expected based on constant sedimentation
rates (Fig. F17). Figures F15 and F16 and Tables T12
and T13 document the polarity zonations and corre-
sponding age interpretations.

Composite section
Cores were depth-shifted on the basis of magnetic
susceptibility data collected with the “Fast Track”
magnetic susceptibility core logger (MSCL) soon af-
ter recovery. Magnetic susceptibility proved most
useful for correlating between holes at Site U1307
(Fig. F18). There were only two holes cored at Site
U1307, and, with poor recovery of several intervals
in Hole U1307A, it was impossible to construct a
complete spliced record for the entire recovered sec-
tion. There were, however, several long intervals of
overlap between holes where cores could be corre-
lated. The correlated segments have been appended
to one another in the record. The offsets and com-
posite depths are listed in Table T14. Correlation be-
tween Holes U1307A and U1307B was generally
good down to the bottom of Core 303-U1307B-6H
(56.5 mcd). Core 303-U1307A-6H was disturbed, had
low recovery, and could not be correlated to Core
303-U1307B-6H. Consequently, Core 303-U1307B-
7H was appended to Core 303-U1307B-6H. It corre-
lated with Core 303-U1307B-7H but covered an al-
most identical interval, so Core 303-U1307B-8H was
further appended and correlated with Core 303-
U1307A-8H.

The tie between Core 303-U1307A-8H and Core 303-
U1307B-9H at 76.4 mcd is tenuous but is supported
by application of the average growth factor for Site
U1307. Core 303-U1307A-9H was a partial APC
stroke that recovered only 2.2 m and could not be
correlated with any of the rest of the section. Corre-
lation between holes is good from 76.4 mcd to 104.7
mcd. There is another tenuous correlation at 104.7
mcd (i.e., the base of Core 303-U1307B-11H to the
top of Core 303-1307A-12H). Another good floating
splice extends from Core 303-U1307A-12H to the
base of Core 303-U1307B-15H (146.2 mcd), which
cannot be matched to the top of Core 303-U1307A-
17H.

The bottom few cores from each hole are poorly
matched, but there is reasonable correlation between
the middle segments of Cores 303-1307A-17H and
303-1307B-16H. Natural gamma ray (NGR) data sug-
gest a correlation between the bottom of Core 303-
U1307B-16H and the top of Core 303-U1307A-18H.

The sections of core used for the splice are identified
in Table T15. We avoided using the first (top) section
of each core wherever possible because it was often
disturbed and contained gravel-sized ice-rafted de-
8
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bris. The cores from Site U1307 provide a discontinu-
ous stratigraphic sequence to ~160 mcd with the
problematic intervals described above.

A growth factor (GF) of 1.06 is calculated by linear
regression for both holes at Site U1307, indicating a
6% increase in mcd relative to mbsf (Fig. F19). We
used this value of GF to calculate corrected meters
composite depth (cmcd) presented in Table T14 to
aid in the calculation of mass accumulation rates.

We calculated sedimentation rates using paleomag-
netic and biostratigraphic datums. Linear regression
provides a mean sedimentation rate of 4.9 cm/k.y.
for the entire section cored at Site U1307 (Fig. F20).
Using only paleomagnetic datums, interval sedimen-
tation rates are still relatively uniform, varying be-
tween 2.7 and 7.6 cm/k.y., with a short interval be-
tween 148.3 and 148.9 mcd having a sedimentation
rate of only 0.5 cm/k.y. (Table T16).

Geochemistry
Volatile hydrocarbons

Headspace gas analysis was performed as a part of
the standard protocol required for shipboard safety
and pollution prevention monitoring. From Hole
U1307A, a total of 19 headspace samples were col-
lected and analyzed at a sampling resolution of one
per core (Table T17). Methane (C1) concentrations
decrease from 216 ppmv in the uppermost sample at
1.5 mbsf to 33 ppmv at 30 mbsf (Fig. F21). Between
30 and 63.5 mbsf, C1 concentrations are relatively
constant at ~31–35 ppmv. C1 concentrations increase
sharply downhole from 89 ppmv at 79.2 mbsf to
10,459 ppmv at 107.7 mbsf. From 107.7 mbsf toward
the bottom of the recovered section, C1 concentra-
tions increase gradually and remain at relatively
high levels ranging between 7,186 and 26,015 ppmv.
Ethane (C2) is present in sediments from 98.2 mbsf
and below (Fig. F21), generally increasing downhole
from 2 to 7 ppmv. No hydrocarbons higher than C2

were detected. C1 in the sediments at Site U1307 ap-
pears to have a biogenic origin, as indicated by the
high C1/C2 ratios, which range between 2566 and
4023 (not shown; see Table T17 for data), and the ab-
sence of measurable higher volatile hydrocarbons.

Sedimentary geochemistry
A total of 31 sediment samples were collected for
analysis of solid-phase geochemistry (inorganic car-
bon and elemental C, N, and S) at a sampling resolu-
tion of two per core from Hole U1307A. Figure F22
shows calcium carbonate (CaCO3) concentrations,
total organic carbon (TOC) contents, N elemental
concentrations, and organic C/N ratios for Site
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U1307. Results of coulometric and elemental
analyses are reported in Table T18.

CaCO3 contents for Site U1307 samples are low, rang-
ing from 0.3 to 12 wt%, except for Sample 303-
U1307A-5H-6, 3–4 cm (45.5 mbsf), with 57.6 wt%
CaCO3 (Fig. F22). This sample was taken from a ~1 m
thick foraminiferal sand layer (see “Lithostratigra-
phy”). The average value for CaCO3 at Site U1307 is
3.8 wt% (excluding the sample from the foraminif-
eral sand layer at 45.5 mbsf). TOC contents at Site
U1307 range between 0.01 and 0.42 wt% (average =
0.16 wt%) (Fig. F22). The mean total N content at
Site U1305 is 0.04 wt% (Fig. F22). TOC and N records
show no notable downhole trends. C/N values at Site
U1307 are generally low, mostly ranging from 1 to 5
(Fig. F22), indicating preservation of marine organic
matter in the recovered sediments. However, C/N ra-
tios must be considered with care because the total N
contents are low (i.e., <0.1 wt%). None of the ana-
lyzed samples contain measurable S.

Interstitial water chemistry
A total of 11 whole-round samples were collected
from Hole U1307A for shipboard interstitial water
geochemical analyses. In addition to whole-round
sections, interstitial waters for shore-based studies
were collected from small plug (~10 cm3) sediment
samples from the upper ~100 mbsf. Results of inter-
stitial water analyses for Site U1307 are reported in
Table T19 and Figure F23.

Chloride, sodium, salinity, pH, and dissolved 
boron
Chloride (Cl–) concentrations increase from 560 mM
in the shallowest sample (1.5 mbsf) to 575 mM in
the deepest sample (154.6 mbsf) (Fig. F23). The over-
all Cl– profile at Site U1307, with changes in slope at
~20 and 80 mbsf, is similar to that at Site U1306. The
downhole increasing trend in Cl– at Site U1307 sug-
gests hydration reactions involving clay mineral
alteration in the sediments. A similar downhole Cl–

profile is reported from Site 984 in the North Atlan-
tic (Shipboard Scientific Party, 1996). Pore fluid
sodium (Na+) concentrations, calculated by charge
balance, range from 485 to 493 mM (Fig. F23). Simi-
lar to the Cl– profile, the highest Na+ concentration is
recognized in the deepest sample. Salinity (not
shown) decreases downhole from 35 g/kg in the up-
permost sample (1.45 mbsf) to 33 g/kg at 79.15 mbsf,
below which the values increase to 34 g/kg.

pH generally increases downhole in the upper 53.95
mbsf, from 7.2 to 7.9 (Fig. F23). Between 53.95 and
154.55 mbsf, pH values decrease downhole to 7.32.
Interstitial boron concentrations, mostly as boric acid
9
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(H3BO3), range from 321 to 428 µM at Site U1307
(Fig. F23) and negatively correlate with pH (r = –0.94).
Previous workers have reported that increasing boron
concentrations with pH enhance the degree of boron
adsorption by clay minerals (e.g., Keren and Me-
zuman, 1981; Palmer et al., 1987). Thus, the anti-
thetic relationship between pore fluid pH and boron
concentrations recognized at Site U1307, as well as
the other Eirik Drift Sites U1305 and U1306, may be
partly explained by pH control on boron adsorption
by clay minerals. Along with the downhole increas-
ing trends in interstitial water Cl–, the antithetical pH
and boron trends at the Eirik Drift sites appear to re-
flect reactions with the clay-rich sediments (see
“Lithostratigraphy”).

Alkalinity, sulfate, ammonium, and dissolved 
silica
Alkalinity increases with depth from 2.9 to 10.1 mM
in the upper 79.2 mbsf, followed by a slight decrease
to 8.9 mM toward the lowermost sample at 154.6
mbsf (Fig. F23). Sulfate (SO4

2–) concentrations de-
crease linearly in the upper 79.2 mbsf from 29.1 to
1.6 mM and remain lower than 1 mM to the deepest
sample (Fig. F23). Ammonium (NH4

+) concentrations
increase linearly (r = 0.99) over the entire recovered
sequence, ranging from 11 to 1895 µM (Fig. F23).

The downhole decrease in SO4
2– and increase in alka-

linity and NH4
+ in the upper 79.2 mbsf at Site U1307

reflect the effects of bacterial SO4
2– reduction. The

linear SO4
2– profile in the upper 79.2 mbsf (r = 0.99)

implies diffusion of SO4
2– through the SO4

2– reduc-
tion zone and focused consumption of SO4

2– at the
sulfate/methane interface (SMI), probably by anaero-
bic methane oxidation. The depletion of SO4

2– to
~1.6 mM at 79.2 mbsf coincides with a sharp in-
crease in interstitial C1 concentration (Fig. F24). Such
downhole trends in the SO4

2– and C1 profiles are
common at all the other Eirik Drift sites drilled dur-
ing Expedition 303 and support the inferred bio-
genic origin of C1 (Claypool and Kvenvolden, 1983;
Capone and Klein, 1988). The presence of C1 (up to
216 ppmv) above the SMI at Site U1307 indicates si-
multaneous SO4

2– reduction and methanogenesis,
suggesting possible consumption of noncompetitive
substrates for the methanogens (Mitterer et al.,
2001). The coincident alkalinity maximum at the
SMI also suggests anaerobic methane oxidation be-
cause bicarbonate is a by-product of this reaction.
The downhole increase in alkalinity of ~7.2 mM
within the SO4

2– reduction zone is much smaller
than the magnitude expected from the degree of
SO4

2– reduction (i.e., ~55 mM), implying diagenetic
consumption of alkalinity in the sediments. The
continuing downhole linear trend in NH4

+ across the
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SMI at Site U1307 suggests that decomposition of or-
ganic matter and the resulting NH4

+ production per-
sist into the methanogenic zone.

Dissolved silica (H4SiO4) concentrations generally in-
crease downhole from 338 µM in the shallowest
sample to 885 µM in the lowermost sample (average
= 569 µM) (Fig. F23). The downhole variability in the
dissolved H4SiO4 profile may reflect varying degrees
of dissolution and/or the presence of biogenic silica
in the sediments.

Calcium, strontium, lithium, and barium
Pore fluid calcium (Ca2+) concentrations increase by
~0.7 mM to 10.8 mM in the upper 20.5 mbsf and de-
crease steadily to 5.3 mM between 20.5 and 79.2
mbsf (Fig. F23). Below 79.2 mbsf, Ca2+ concentra-
tions remain relatively constant with a slight in-
crease toward the bottom of the recovered section.
Strontium (Sr2+) concentrations decrease downhole
in the upper 79.2 mbsf from 86.6 to 75.9 µM (Fig.
F23). Below 79.2 mbsf, Sr2+ concentrations increase
with depth to 83.0 µM in the lowermost sample.
Lithium (Li+) concentrations decrease in the upper
23 mbsf from 22.9 to 10.4 µM and increase down-
hole to 23.5 µM in the deepest sample (Fig. F23).

Ca2+ shows an antithetic relationship to alkalinity (r
= –0.97). Furthermore, the most depleted Ca2+ value
at 79.2 mbsf (Fig. F23) coincides with the SMI (Fig.
F24). This coincidence in Ca2+, SO4

2–, and alkalinity
suggests precipitation of carbonate and associated
consumption of alkalinity within the SO4

2– reduction
zone down to ~79.2 mbsf. The similar downhole
trends recognized in the Ca2+ and Sr2+ profiles within
the SO4

2– reduction zone suggest the uptake of Sr2+ in
the same diagenetic phase.

Unlike other Eirik Drift sites cored during Expedition
303 (i.e., Sites U1305 and U1306) and Site 646 (Ship-
board Scientific Party, 1987), the Ca2+ profile at Site
U1307 does not exhibit a downhole increasing trend
below the SO4

2– reduction zone. Downhole increases
in Ca2+ (and decreases in Mg2+ and K+) are generally
interpreted as the result of the addition of Ca2+ ions
into pore fluids associated with alteration of silicate
minerals in the sediments and/or basement and sub-
sequent diffusion (Gieskes and Lawrence, 1981). At
Site U1307, the relatively constant Ca2+ values below
the SO4

2– reduction zone imply that the effect of sili-
cate alteration is masked by removal of pore fluid
Ca2+ associated with precipitation of carbonate (Fig.
F23).

The downhole trend in Li+ (Fig. F23) does not paral-
lel the Ca2+ or Sr2+ trends at Site U1307, although the
Li/Ca and Sr/Ca ratios between 11 and 79.2 mbsf ap-
pear to correlate well (r = 0.95). This implies that Li+
10
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concentrations in pore fluid are not solely controlled
by diagenetic uptake by a carbonate phase. The
downhole increasing trend in Li+ below 30 mbsf sug-
gests that silicate phases and/or clay mineral alter-
ation may act as a major source for Li+.

Interstitial water barium (Ba2+) concentrations are
relatively low (0.3–0.7 µM) in the upper 54 mbsf
(Fig. F23). Between 54 and 79.2 mbsf, Ba2+ concentra-
tions increase downhole from 0.5 to 5.9 µM. The
sample with elevated Ba2+ at 79.2 mbsf is also charac-
terized by depleted SO4

2–. The relatively high Ba2+

concentrations, up to 10.8 µM, persist to the bottom
of the recovered section. As commonly observed at
the other Eirik Drift sites (Sites U1305 and U1306),
increasing Ba2+ concentrations below the SO4

2– reduc-
tion zone reflect dissolution of barite under condi-
tions of SO4

2– depletion. Similar trends in interstitial
water Ba2+ profiles are reported from regions of high-
sedimentation-rate depositional environments on
continental margins and are often associated with
“barite fronts” at the SMI (e.g., Torres et al., 1996a,
1996b; Dickens, 2001).

Magnesium, potassium, manganese, and iron
Magnesium (Mg2+) and potassium (K+) concentra-
tions decrease downhole at Site U1307 (Fig. F23).
The total decrease throughout the cored interval is
28% for Mg and 22% for K+. However, it appears that
the negative downhole Mg gradient is higher in the
upper 79.2 mbsf (–0.17 mM/m) than the underlying
sediments (0.01 mM/m). This implies a possible
change in the mechanism governing the consump-
tion of Mg2+ ions across the depth of alkalinity maxi-
mum. A similar trend in the Mg2+ profile is observed
at Site U1305 where the gradient decreases between
60 and 140 mbsf but increases downhole. As inferred
from interstitial Ca2+ and Sr2+ profiles, carbonate pre-
cipitation is indicated at the SMI at Site U1307. The
higher gradient in the Mg2+ profile above this zone
may reflect incorporation of ions into a carbonate
mineral phase, whereas the lower gradient below
79.2 mbsf may reflect a decreased rate of removal. Al-
though not documented at Site U1307 because of
shallower penetration, the downhole decrease in
pore fluid Mg2+ may persist in the sediments below
~155 mbsf, as observed at Site U1305, which cored to
~260 mbsf. The linear K+ profile at Site U1307 (r =
0.98 overall) indicates that K+ is being consumed by
reactions within or below the cored interval, proba-
bly associated with silicate reaction (i.e., silicate dia-
genesis or alteration of basement) and subsequent
diffusion.

Pore fluid manganese (Mn2+) concentrations increase
sharply downhole from 0.17 µM at 1.5 mbsf to 93.5
µM at 11 mbsf (Fig. F23). Below this maximum, Mn2+
Proc. IODP | Volume 303/306
concentrations decrease gradually toward the bot-
tom of the cored section to 2.7 µM. The Mn2+ maxi-
mum at 11 mbsf suggests Mn2+ production within
the Mn2+ reduction zone. Iron (Fe2+) concentrations
range from 0.08 µM in the uppermost sample to 19.6
µM in the deepest sample but do not show any sig-
nificant downhole trend (Fig. F23). The lowest Fe2+

concentration at 1.5 mbsf indicates an oxidized con-
dition evident in the other redox-sensitive element,
Mn2+, and sediment color. In general, the overall low
interstitial Fe2+ concentrations indicate sequestration
of dissolved ions into iron sulfides, which are com-
monly observed in the sediments (see “Lithostratig-
raphy”).

Physical properties
Physical property data at Site U1307 were measured
on both whole-round sections and discrete samples
from split-core sections. Whole cores were measured
every 5 cm. Samples were collected from each core in
Hole U1307A for moisture and density (MAD) prop-
erty measurements.

Whole-core magnetic susceptibility 
measurements

Magnetic susceptibility records are highly variable,
responding to lithologic and/or mineralogic
changes. Magnetic susceptibility measurements were
obtained from the Fast Track MSCL and from the
multisensor track (MST) system. There is an offset in
susceptibility values between the MSCL and the MST
records (see “Physical properties” in the “Site
U1302–U1308 methods” chapter), but both records
show the same variability downcore.

The magnetic susceptibility record shows multiple
excursions toward high values (Fig. F25), with an av-
erage magnetic susceptibility of ~411 × 10–5 SI. No
clear long-term trend is evident in the data, although
there is some hint that the upper 10 m records lower
magnetic susceptibility values. High-frequency varia-
tions occur at scales of a meter or less throughout the
Site U1307 records. The amplitude of these meter-
scale fluctuations is variable downcore. The largest
peaks in magnetic susceptibility commonly corre-
spond to darker layers (see “Lithostratigraphy”).
Lower magnetic susceptibility values of 70 × 10–5 to
280 × 10–5 SI were observed and, in general, corre-
spond to sediment of lighter color. An interval of ex-
ceptionally low magnetic susceptibility was recorded
at 154–64 mcd (Cores 303-U1307A-18H and 303-
1307B-16H). Here, values shifted abruptly to 27 × 10–5

to 30 × 10–5 SI (Fig. F26). This excursion to low values
does not correlate with any major lithologic change
(see “Lithostratigraphy”). X-ray diffraction (XRD)
11
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analysis of sediments immediately above and within
this low-magnetic susceptibility interval show iden-
tical bulk mineralogic records.

Density
Gamma ray attenuation (GRA) density values record
a general increase downcore from ~1.55 to ~1.76 g/
cm3. Discrete bulk density values generally fall
within the range of GRA density values, recording a
similar downhole increase (Fig. F27). This density in-
crease is typical of Expedition 303 sites and results
from sediment compaction. Superimposed on this
long-term increase are meter-scale fluctuations of
~0.2 g/cm3. In most cases, single-point peaks corre-
spond to large clasts (>2 cm) in the core (see “Litho-
stratigraphy”).

Natural gamma radiation
NGR counts generally increase downcore (Fig. F28).
Much of the downhole increase in NGR values ap-
pears to occur within two intervals: 50–60 mcd and
115–130 mcd (roughly corresponding to lithologic
Unit II; ~50–134 mcd) with average NGR counts of
25.9 and 31.7 cps, respectively. Below 130 mcd, aver-
age NGR is 34.3 cps. A steep decrease in NGR values
occurs below ~157 mcd in Core 303-U1307B-17H.
This trend is not recorded in Hole U1307A; however,
Core 303-U1307B-17H is disturbed, which may ac-
count for the discrepancy between Holes U1307A
and U1307B.

P-wave velocity
P-wave velocities range from 1543 to 1604 m/s at the
top of the sedimentary sequence (upper 80–85 mcd)
(Fig. F29). Velocity records from the MST (P-wave
logger [PWL]) and the split-core measurements from
the P-wave sensor number 3 (PWS3) are discontinu-
ous, which may be a function of gas content in the
sediments. Signal strength deteriorated below ~85–
90 mcd in Hole U1307A and below ~90 mcd in Hole
U1307B, often generating readings with values lower
than that of seawater. This deterioration coincides
with a rapid downhole increase in methane at ~85
mcd (see “Geochemistry”). PWL and PWS3 mea-
surements also show an offset in values throughout
the entire section. This is apparently a long-standing
“calibration” problem not unique to Expedition 303
(see “Physical properties” in the “Site U1302–
U1308 methods” chapter).

Porosity
Porosity was calculated using MST GRA density mea-
surements (see “Physical properties” in the “Site
U1302–U1308 methods” chapter) and spot-checked
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with discrete pycnometer measurements (Fig. F30).
The GRA density-derived porosity and discrete MAD
measurements (Fig. F30) agree well. Although highly
variable, porosity decreases from values of 65%–40%
to ~42%–39% at the bottom of Hole U1307A. At the
bottom of Hole U1307B, a steep increase in porosity
to values >70% coincides with disturbed Core 303-
U1307B-17H.

Discussion
Site U1307 was placed in an area where the Quater-
nary sedimentation rates were lower, thus allowing
the older record to be recovered by APC coring. All
three Eirik Drift sites (Sites U1305–U1307) have simi-
lar long-term NGR, density, and porosity records,
whereas magnetic susceptibility values show distinct
differences among the sites. The average magnetic
susceptibility value at Site U1307 is 425 × 10–5 SI.
This average is very similar to the average value at
Site U1305 (436 × 10–5 SI), but much lower than the
average value at Site U1306 (626 × 10–5 SI). This is
surprising because Site U1307 has a similar water
depth and is located closer to Site U1306; hence,
they might be expected to have similar depositional
patterns.

The lowest range of magnetic susceptibility variation
at Site U1307 appears to be recorded in the upper-
most 10 m. Farther downhole, numerous high mag-
netic susceptibility peaks generally correspond to
darker sediment layers, several of which contain
large terrigenous particles (>2 cm), whereas lighter-
color sediments are usually characterized by low
magnetic susceptibility values. This is particularly ev-
ident in intervals characterized by high carbonate
content such as nannofossil ooze layers (e.g., at 20,
24.5, and 147.7–148.5 mcd) and in the interval cor-
responding to gray foraminiferal sand (47.9–50
mcd). These foraminiferal sands are also character-
ized by low NGR values and high density, unlike
most of the other carbonate-rich levels. There is an
apparent increase in the high-frequency variability
of magnetic susceptibility values from 110 to 125
mcd that may in part be related to an increase in the
deposition of terrigenous-dominated sediments (see
“Lithostratigraphy”), thus diluting the other sedi-
ment components. Hence, we suggest that the terrig-
enous versus carbonate content of the sediments is
an important control on magnetic susceptibility val-
ues at Site U1307.

One of the most interesting features of the magnetic
susceptibility record is an interval of exceptionally
low magnetic susceptibility values between 154 and
164 mcd, whereas NGR shows little or no change in
character. This interval is also generally characterized
by low density values. Identical bulk mineralogic
12
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records were obtained from XRD within and outside
the low-magnetic susceptibility interval. Postcruise
analyses are required to fully understand the causes
of the variability within the physical property
records and to interpret them in the context of
paleoclimate change.

At Site U1307, a high-frequency signal is evident in
all of the physical properties. The NGR records co-
vary with magnetic susceptibility records in some in-
tervals, but in other intervals they are out of phase
with magnetic susceptibility records. More detailed
studies are required to determine the relationships
among the sedimentary record and these forcing fac-
tors.
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Figure F1. Map of multichannel seismic lines collected during Knorr cruise KN166-14 in 2002, relative to the
seismic lines collected in 1977 by BGR1 and BGR2. The location of the deepwater site (Site U1305) and the
shallower-water sites (Sites U1306 and U1307) are shown relative to the location of Site 646 (Mountain et al.,
unpubl. data).
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Figure F2. Seismic Line 25a from Knorr cruise KN166-14 in the vicinity of Site U1307, showing penetration
depth. The equivalent penetration at Site U1306, correlated to Line 25a along Line 19, is indicated (see Fig.
F1) (Mountain et al., unpubl. data).
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Figure F3. Abundances of quartz, detrital carbonate, and nannofossils. Circles = Hole U1307A data, squares =
Hole U1307B data.
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Figure F4. Graphic summary of the lithologies recovered at Site U1307.
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Figure F5. Gray silty clay nannofossil ooze bed with upper gradational contact passing into olive-brown silty
clay (interval 303-U1307A-2H-4, 125–145 cm).
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Figure F6. Foraminifer nannofossil ooze with silty clay bed with irregular base and gradational top (interval
303-U1307A-1H-3, 115–135 cm).
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Figure F7. Gray foraminifer ooze showing a bioturbated contact with the overlying dark gray silty clay fora-
minifer ooze (interval 303-U1307A-2H-5, 80–100 cm).
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Figure F8. Irregular bottom contact of the gray foraminifer ooze bed of Figure F7, with the underlying olive-
gray silty clay foraminifer ooze (interval 303-U1307A-2H-5, 100–115 cm).
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Figure F9. Foraminifer ooze layer present in interval 303-U1307A-5H-6, 15–40 cm.
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Figure F10. Abundance of gravel-sized grains (number of grains/10 cm length of core).
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Figure F11. Variation of the sediment lightness (L* smoothed) and CaCO3. Peak numbers from 1 to 8 repre-
sent the location of the foraminifer ooze layers of Unit I.
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Figure F12. Chronostratigraphic correlation of Holes U1307A and U1307B based on calc
and dinocysts. Relationship to magnetostratigraphy is shown in the left panel. Bar at 56
marine isotope stage, LO = last occurrence, FO = first occurrence.
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Expedition 303 Scientists Site U1307
Figure F14. Site U1307 NRM intensity before (black) and after 10 mT (blue) and 20 mT (red) peak AF demag-
netization versus depth. Core recovery is shown in the left panel.
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Figure F15. Site U1307 inclination after peak AF demagnetization (10 mT = black, 20 mT = red) versus depth
with accompanying polarity interpretations. Core recovery is shown in the left panel.
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Figure F16. Site U1307 declination after peak AF demagnetization (10 mT = gray, 20 mT = red) and after Ten-
sor tool correction (black) versus depth with accompanying polarity interpretations. Core recovery is shown
in the left panel.
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Figure F17. Age-depth curve for Site U1307 derived from the magnetic stratigraphy shown in Figures F15 and
F16. Average sedimentation rates in meters per million years are also plotted using the geomagnetic polarity
timescale of Cande and Kent (1995) with ages for the Reunion Subchronozone from Channell et al. (2003).
Red squares mark polarity boundary interpretations (Table T13), and blue triangles denote the position of the
upper Cobb Mountain transition and the Gilsa and Gardar magnetic excursions (Figs. F15, F16) with ages
from Channell et al. (2002).
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Figure F18. Magnetic susceptibility (MS), Site U1307. Numbers shown below MS records refer to core from
which the record was taken. Lower panel: Magnetic susceptibility versus mcd for each hole drilled at Site
U1305. Upper panel: Composite magnetic susceptibility record indicating hole numbers used to form the
splice. A. 0–60 mcd. (Continued on next two pages.)
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Figure F18 (continued). B. 60–120 mcd.
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Figure F18 (continued). C. 120–180 mcd.
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Figure F19. Meters composite depth versus meters below seafloor depth for tops of cores at Site U1307. The
growth factor (GF) is the slope of the regression line. Average mcd of the spliced section is 6% greater than
meters below seafloor.
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Figure F20. A. Age versus depth for paleomagnetic and biostratigraphic datums for Site U1307. A mean sedi-
mentation rate of 5.0 cm/k.y. was calculated by linear regression. B. Datums shown with the interval sedimen-
tation rates derived from the paleomagnetic datums only.
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Figure F21. Headspace methane concentrations for Hole U1307A.
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Figure F22. Site U1307 carbonate contents and elemental compositions. A. Calcium carbonate. B. Total
organic carbon (TOC). C. Elemental nitrogen. D. Organic C/N ratio.
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Figure F23. Profiles of chemical constituents in interstitial waters from Hole U1307A. A. Chlorinity. B. Sodium.
C. pH. D. Boron. E. Alkalinity. F. Sulfate. G. Ammonium. H. Dissolved silica. I. Calcium. J. Strontium and Sr/Ca
ratio. K. Lithium and Li/Ca ratio. L. Barium. M. Magnesium. N. Potassium. O. Manganese. P. Iron.
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Figure F24. Headspace methane and interstitial water sulfate profiles for Hole U1307A.
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Figure F25. Site U1307 magnetic susceptibility (MS) records. Core recovery columns are represented on the
left side of each plot. Black = multisensor track (MST) record, red = magnetic susceptibility core logger (MSCL)
record.
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Figure F26. Combined plots of the spliced records of multisensor track–derived magnetic susceptibility (MS),
gamma ray attenuation (GRA) density, and natural gamma ray (NGR), Site U1307. A. 0–50 mcd. (Continued
on next two pages.)
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Figure F26 (continued). B. 50–100 mcd. 
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Figure F26 (continued). C. 100–175 mcd.

1.25 1.75 2.25

GRA density (g/cm3)

15 30 45

NGR (cps)

0 400 800

MS (× 10-5 SI)

100

125

150

175

D
ep

th
 (

m
cd

)

C

Proc. IODP | Volume 303/306 44



Expedition 303 Scientists Site U1307
Figure F27. Combined gamma ray attenuation density measurements from the multisensor track and bulk
density from discrete measurements (red circles), Site U1307.

1.6 2

Hole U1307A

0

25

50

75

100

125

150

175

Density (g/cm3)

D
ep

th
 (

m
cd

)

1.6 2

Hole U1307B

Density (g/cm3)
Proc. IODP | Volume 303/306 45



Expedition 303 Scientists Site U1307
Figure F28. Natural gamma ray (NGR) counts from the multisensor track and bulk density from discrete mea-
surements (red circles), Site U1307.
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Figure F29. Downcore P-wave velocity records, Site U1307. Red circles = PWS3 discrete measurements.
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Figure F30. Downcore gamma ray attenuation–derived porosity calculations and discrete porosity measure-
ments (red circles), Site U1307.
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Table T1. Coring summary, Site U1307.

Hole U1307A
Latitude: 58°30.3468′N
Longitude: 46°24.0327′W
Time on site (h): 52.50 (0830 h, 28 October 2004–1300 h, 30 October 2004)
Time on hole (h): 27.42 (0830 h, 28 October 2004–1155 h, 29 October 2004)
Seafloor (drill pipe measurement from rig floor, mbrf): 2586.4
Distance between rig floor and sea level (m): 11.3
Water depth (drill pipe measurement from sea level, m): 2575.1
Total depth (drill pipe measurement from rig floor, mbrf): 2748.0
Total penetration (meters below seafloor, mbsf): 162.6
Total length of cored section (m): 156.6
Total length of drilled interval (m): 6.0
Total core recovered (m): 160.76
Core recovery (%): 102.7
Total number of cores: 19
Total number of drilled intervals: 2 

Hole U1307B
Latitude: 58°0.3576′N
Longitude: 46°24.0540′W
Time on hole (h): 25.08 (1155 h, 29 October 2004–1300 h, 30 October 2004)
Seafloor (drill pipe measurement from rig floor, mbrf): 2586.6
Distance between rig floor and sea level (m): 11.3
Water depth (drill pipe measurement from sea level, m): 2575.3
Total depth (drill pipe measurement from rig floor, mbrf): 2741.2
Total penetration (meters below seafloor, mbsf): 154.6
Total length of cored section (m): 154.6
Total core recovered (m): 156.97
Core recovery (%): 101.5
Total number of cores: 17

Core
Date 

(Oct 2004)
Local time 

(h)

Depth (mbsf) Length (m) Recovery 
(%) CommentsTop Bottom Cored Recovered

303-U1307A-
1H 28 1440 0.0 9.5 9.5 9.48 99.8 Nonmagnetic barrel
2H 28 1530 9.5 19.0 9.5 9.88 104.0 Nonmagnetic barrel
3H 28 1620 19.0 28.5 9.5 9.74 102.5 Oriented; nonmagnetic barrel
4H 28 1710 28.5 38.0 9.5 10.00 105.3 Oriented; nonmagnetic barrel
5H 28 1800 38.0 47.5 9.5 9.37 98.6 Oriented; nonmagnetic barrel; crushed liner
6H 28 1845 47.5 50.5 3.0 3.13 104.3 Oriented; nonmagnetic barrel

*****Drilled 50.5 to 52.5 mbsf***** 
7H 28 1945 52.5 62.0 9.5 9.99 105.2 Oriented; nonmagnetic barrel
8H 28 2030 62.0 71.5 9.5 9.97 105.0 Oriented; nonmagnetic barrel
9H 28 2115 71.5 73.7 2.2 2.25 102.3 Oriented; nonmagnetic barrel

*****Drilled 73.7 to 77.7 mbsf***** 
10H 28 2210 77.7 87.2 9.5 9.59 101.0 Oriented; nonmagnetic barrel
11H 28 2300 87.2 96.7 9.5 9.06 95.4 Oriented; nonmagnetic barrel
12H 28 2350 96.7 106.2 9.5 9.89 104.1 Oriented; nonmagnetic barrel
13H 28 0040 106.2 112.4 6.2 6.23 100.5 Oriented; nonmagnetic barrel
14H 28 0150 112.4 121.9 9.5 9.95 104.7 Oriented; nonmagnetic barrel
15H 28 0240 121.9 125.7 3.8 3.82 100.5 Oriented; nonmagnetic barrel
16H 28 0400 125.7 135.2 9.5 9.72 102.3 Oriented; nonmagnetic barrel
17H 28 0510 135.2 144.7 9.5 9.95 104.7 Oriented; nonmagnetic barrel
18H 28 0610 144.7 153.1 8.4 8.46 100.7 Oriented; nonmagnetic barrel
19H 28 1030 153.1 162.6 9.5 9.99 105.2 Oriented; nonmagnetic barrel; bit plugged; 

deployed center bit
Cored: 156.6 160.47 102.5

             Drilled: 6.0
Total: 162.6

303-U1307B-
1H 29 1315 0.0 4.8 4.8 4.83 100.6 Nonmagnetic barrel
2H 29 1400 4.8 14.3 9.5 8.94 94.1 Nonmagnetic barrel
3H 29 1445 14.3 23.8 9.5 9.88 104.0 Oriented; nonmagnetic barrel
4H 29 1530 23.8 33.3 9.5 8.80 92.6 Oriented; nonmagnetic barrel
5H 29 1615 33.3 42.8 9.5 10.05 105.8 Oriented; nonmagnetic barrel; crushed liner
6H 29 1710 42.8 52.3 9.5 9.47 99.7 Oriented; nonmagnetic barrel
7H 29 1800 52.3 61.8 9.5 9.90 104.2 Oriented; nonmagnetic barrel; expanding core
8H 29 1850 61.8 71.3 9.5 8.11 85.4 Oriented; nonmagnetic barrel
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Table T2. Depth intervals and thicknesses of foraminifer ooze beds, Holes U1307A and U1307B.

303-U1307B-
9H 29 1935 71.3 80.8 9.5 10.05 105.8 Oriented; nonmagnetic barrel
10H 29 2030 80.8 90.3 9.5 10.17 107.1 Oriented; nonmagnetic barrel
11H 29 2125 90.3 99.8 9.5 9.95 104.7 Oriented; nonmagnetic barrel; split/crushed liner
12H 29 2230 99.8 109.3 9.5 9.85 103.7 Oriented; nonmagnetic barrel
13H 29 2320 109.3 118.8 9.5 9.96 104.8 Oriented; nonmagnetic barrel
14H 30 0025 118.8 128.3 9.5 9.85 103.7 Oriented; nonmagnetic barrel
15H 30 0210 128.3 137.8 9.5 9.96 104.8 Oriented; nonmagnetic barrel
16H 30 0320 137.8 147.3 9.5 9.91 104.3 Oriented; nonmagnetic barrel
17H 30 0515 147.3 154.6 7.3 7.29 99.9 Oriented; nonmagnetic barrel

                  Totals: 154.6 156.97 101.5

Foraminifer
ooze bed

Hole, core, section, 
interval (cm)

Depth (mcd) Thickness 
(cm)Top Bottom

1 U1307A-1H-3, 122–130 4.41 4.49 8
U1307B-1H-4, 30–34 4.30 4.34 4

2 U1307B-2H-2, 37–59 7.07 7.29 22
3 U1307A-2H-5, 85–103 16.54 16.72 18

U1307B-3H-1, 87–108 16.47 16.68 21
4 U1307A-3H-4, 0–85 24.58 25.43 85
5 U1307B-4H-2, 118–150 29.67 29.99 32
6 U1307A-4H-5, 0–13 36.54 36.67 13
7 U1307A-5H-2, 0–17 42.55 42.72 17

U1307B-5H-4, 91–96 42.65 42.70 5
8 U1307A-5H-5, 140, to 5H-7, 33 48.42 49.52 110

U1307B-6H-1, 120, to 6H-2, 102 48.37 49.45 107

Core
Date 

(Oct 2004)
Local time 

(h)

Depth (mbsf) Length (m) Recovery 
(%) CommentsTop Bottom Cored Recovered

Table T1 (continued).
Proc. IODP | Volume 303/306 50



Expedition 303 Scientists Site U1307
Table T3. Distribution of calcareous nannofossils, Hole U1307A.

Notes: Abundance: A = abundant, C = common, F = few, R = rare, B = barren, + = present, r = reworked. Preservation: G = good, M = moderate,
P = poor.
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303-U1307A-
1H-CC 0~0.25 F M + + R + + + R +
2H-CC 0.41~0.85 A G + + + ? F R C R + +
3H-CC 0.41~0.85 F M + R R R + F +
4H-CC 0.41~0.85 F M R R + R R F F + r r
5H-1, 10–11 0.85~0.95 C G R F + C C A R F A R
5H-2, 10–11 0.85~0.95 C M C F R F F A F R C
5H-3, 10–11 ? B
5H-4, 10–11 ? B
5H-5, 10–11 ? B
5H-6, 10–11 0.95~1.16 F M F + F R C F C
5H-7, 10–11 0.95~1.16 C M F + + + C R A + +
5H-CC 0.95~1.16 F M R + + R F R R + +
6H-1, 10–11 0.95~1.16 F M + R F R C R
6H-2, 10–11 ? B
6H-CC 1.16~1.21 R P + + +
7H-1, 10–11 1.16~1.21 C M C C + C A +
7H-2, 10–11 ? B
7H-3, 10–11 ? B
7H-4, 10–11 ? B
7H-5, 10–11 1.45~1.65 R M + + R R F C C
7H-6, 10–11 1.45~1.65 B
7H-CC 1.45~1.65 B
8H-1, 10–11 1.45~1.65 B
8H-2, 10–11 1.45~1.65 R P R C C R + R C
8H-3, 10–11 1.45~1.65 F M R C + F R F + R R C
8H-4, 10–11 1.45~1.65 B
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8H-6, 10–11 1.45~1.65 B
8H-CC 1.45~1.65 C G R R + R F R R + R +
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10H-CC ? R P + + +
11H-CC 1.73~2.74 A G + F A + + + R +
12H-CC ? R P + +
13H-CC ? B
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15H-CC 2.74~3.85 C M R R + + F + + + + + + R R A R + r
16H-CC ? R M + + + + +
17H-CC 2.74~3.85 A G R R + C + + + + + + + + R R A +
18H-CC ? R P + + + + + +
19H-CC 2.74~3.85 A M + R + A + + + + + + + + + + R + A

0.25

0.41

0.85

0.95

1.16

1.21

1.45

1.65
1.73

2.74
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Table T4. Distribution of calcareous nannofossils, Hole U1307B.

Notes: Abundance: A = abundant, C = common, F = few, R = rare, B = barren, + = present, r = reworked. Preservation: G = good, M = moderate,
P = poor.
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1H-CC 0~0.25 R M + + +
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3H-CC 0.41~0.85 F M + + + + + + R + r r r
4H-CC 0.41~0.85 R P + + + + r
5H-CC 0.95~1.16 F M R + + R R F F
6H-CC ? R P + + R + r
7H-CC ? B
8H-CC 1.45~1.65 F P + F R + F + + + r
9H-CC ? R P + +
10H-CC 1.73~2.74 C G R C + R R R + r r r
11H-CC ? R P + +
12H-CC ? B
13H-CC ? B
14H-CC 2.74~3.85 C M F R + R A + + R R + + + R R R R A r
15H-CC ? B
16H-CC ? B
17H-CC 2.74~3.85 C M F + R C + + + + + + + R + A r

0.25
0.41
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1.21
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1.73

2.74
Proc. IODP | Volume 303/306 52



Expedition 303 Scientists Site U1307
Table T5. Distribution of planktonic foraminifers, Hole U1307A.

Notes: Globorotalia inflata does not occur at Site U1307, so G. inflata Zone and Globigerina bulloides Zone could not be verified by their zonal
markers directly. Abundance: D = dominant, A = abundant, C = common, F = few, R = rare, P = present, B = barren. Preservation: G = good,
M = moderate, P = poor (see “Foraminifers” in the “Site U1302–U1308 methods” chapter). s = sinistral, d = dextral.
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2H-CC A P D
3H-CC C P R D
4H-CC R P R A P P
5H-CC C M R D
6H-CC B —
7H-CC B —
8H-CC R G F

N. pachyderma (s) 9H-CC R P A
10H-CC R M F D P P
11H-CC R M R R F G. inflata–G. bulloides?
12H-CC B —
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14H-CC B —
15H-CC R M R D

N. atlantica16H-CC R M R A
17H-CC R M R P D F
18H-CC B —
19H-CC B —
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Table T6. Distribution of planktonic foraminifers, Hole U1307B.

Notes: Abundance: D = dominant, A = abundant, F = few, R = rare, P = present, B = barren. Preservation: G = good, M = moderate, P = poor (see
“Foraminifers” in the “Site U1302–U1308 methods” chapter). d = dextral, s = sinistral.
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Proc. IODP | Volume 303/306 54



Expedition 303 Scientists Site U1307
Table T7. Distribution of benthic foraminifers, Holes U1307A and U1307B.

Notes: Numbers are total observations, which are not calibrated. Barren samples are not listed.
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303-U1307A-
2H 1 1 1 3
3H 2 2
4H 1 1 1 3
5H 2 1 3
8H 2 2
9H 2 1 3
10H 1 1 1 1 2 6
11H 10 2 1 2 7 2 2 1 4 10 2 1 3 47
12H 1 1
15H 1 1 1 1 1 5
16H 1 1
17H 1 1 2 11 1 1 5 2 2 26
18H 1 1
19H 1 1 1 1 4

303-U1307B-
1H 2 1 1 1 4 9
2H 1 2 3
3H 1 1 2
4H 1 1 2 1 2 1 8
5H 2 4 1 1 1 9
8H 1 1
9H 2 2
10H 18 1 19 2 1 1 1 1 1 5 2 3 4 59
14H 1 1 1 1 4
15H 1 1
17H 1 1
Proc. IODP | Volume 303/306 55



Expedition 303 Scientists Site U1307
Table T8. Distribution of diatoms and silicoflagellates, Hole U1307A. (Continued on next page.)

Notes: Abundance: A = abundant, C = common, F = few, R = rare, T = trace, B = barren. Preservation: G = good, M = moderate, P = poor. RS =
resting spore. * = fragment present.
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303-U1307A-
1H-2, 73 C M T T T R T T
1H-3, 72 F M T T R T T
1H-3, 125 B
1H-3, 140 B
1H-4, 38 B
1H-4, 112 A G R T T T T C * T T T T
1H-5, 139 C M T T R T T T T T T
1H-CC F P T R T * T
2H-4, 140 B
2H-5, 96 B
2H-CC B
3H-CC B
4H-1, 36 B
4H-CC T M * T
5H-CC T M T T T
6H-CC T M T T *
7H-6, 110 T M *
7H-CC T P T
8H-CC B
9H-CC B
10H-5, 70 B
10H-6, 70 B
10H-CC B
11H-CC F P T R T T T * T T * T
12H-6, 63 T M T T T
12H-6, 72 B
12H-CC T P T * *
13H-CC T P *? *
14H-1, 140 T P * T
14H-7, 29 R M T T *
14H-CC T P *
15H-CC C M T C * * * *
16H-6, 70 F P T T T R T R *
16H-6, 130 C P T T R T R *
16H-CC R P * R T * *? *
17H-6, 130 T P T T T T T
17H-CC A G T * A * *
18H-1, 70 F P T T T * * T
18H-3, 70 C M T T R * T
18H-CC A G A *
19H-CC R P T
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Table T8 (continued).

Diatoms Silicoflagellates
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303-U1307A-
1H-2, 73 C M T T T T F
1H-3, 72 F M T T T T T R
1H-3, 125 B
1H-3, 140 B
1H-4, 38 B
1H-4, 112 A G T T R T T T T
1H-5, 139 C M * T T T T T T T
1H-CC F P T T T T T T
2H-4, 140 B
2H-5, 96 B
2H-CC B
3H-CC B
4H-1, 36 B
4H-CC T M T
5H-CC T M T T T
6H-CC T M T T
7H-6, 110 T M T *
7H-CC T P T
8H-CC B
9H-CC B
10H-5, 70 B
10H-6, 70 B
10H-CC B
11H-CC F P T T * * T T T T T T T T
12H-6, 63 T M T T *
12H-6, 72 B
12H-CC T P *
13H-CC T P * * *
14H-1, 140 T P *
14-7H, 29 R M T T T T
14-CC T P
15-CC C M T T T R T * T *
16H-6, 70 F P T * T T T T T
16H-6, 130 C P T T R T T T T
16H-CC R P * T * T T * * * *
17H-6, 130 T P T *
17H-CC A G T T T R T A T * T T T T
18H-1, 70 F P T T * T T T T T T
18H-3, 70 C M T T R T T T T T T T
18H-CC A G T R R T T T T
19H-CC R P T T T
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Table T9. Distribution of diatoms and silicoflagellates, Hole U1307B. (Continued on next page.)

Notes: Abundance: A = abundant, C = common, F = few, R = rare, T = trace, B = barren. Preservation: G = good, M = moderate, P = poor. RS =
resting spore. * = fragment present.
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303-U1307B-
1H-CC F M R T * *
2H-CC B *
3H-1, 70 B
3H-5, 65 B
3H-6, 24 B
3H-CC B
4H-3, 10 B
4H-CC F M T T R T T T
5H-3, 90 B
5H-CC T P T T *
6H-6, 26 B
6H-CC B
7H-5, 80 B
7H-CC T P T T * T
8H-3, 80 B
8H-3, 123 B
8H-5, 140 T P T T * T *
8H-CC R P T T * *
9H-4, 30 T P T
9H-4, 145 T P T
9H-CC B
10H-2, 115 R M T T T *
10H-4, 70 B *
10H-5, 11 B
10H-CC T P T T T *
11H-CC B
12H-CC T P T
13H-CC C M T T T T * * T T T
14H-5, 10 R M T T T T * T
14H-5, 120 F M T T T R T * T *
14H-CC C G * C
15H-CC B
16H-5, 82 C M T T T T T T T
16H-CC F P R T T T T T T
17H-CC T P T * T *
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Table T9 (continued).

Diatoms Silicoflagellates
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303-U1307B-
1H-CC F M T T T T *
2H-CC B
3H-1, 70 B
3H-5, 65 B
3H-6, 24 B
3H-CC B
4H-3, 10 B
4H-CC F M T T T T T *
5H-3, 90 B
5H-CC T P T * T T
6H-6, 26 B
6H-CC B
7H-5, 80 B
7H-CC T P
8H-3, 80 B
8H-3, 123 B
8H-5, 140 T P T * T *
8H-CC R P * T R T T T *
9H-4, 30 T P
9H-4, 145 T P *
9H-CC B *
10H-2, 115 R M T
10H-4, 70 B
10H-5, 11 B
10H-CC T P * T T
11H-CC B
12H-CC T P
13H-CC C M T T T T T T T T T R T F T
14H-5, 10 R M T T T T
14H-5, 120 F M T T T T T T
14H-CC C G T T F T T T * T
15H-CC B
16H-5, 82 C M R R T T T * T
16H-CC F P T
17H-CC T P
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Table T10. Distribution of radiolarians, Hole U1307A.

Notes: Abundance: A = abundant, C = common, R = rare, T = trace, B = barren. Preservation: M = moderate, P= poor.
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303-U1307A-
1H-CC T P T ?
2H-CC T P T T
3H-CC B
4H-CC B
5H-CC R P T R T T R C. d. davisiana
6H-CC C P A T R R T R A R
7H-CC T P T ?
8H-CC T M T
9H-CC T P T T T
10H-CC B
11H-CC T P T T T T ?
12H-CC T P T T C. d. davisiana
13H-CC T P T T T ?
14H-CC T M T T T T
15H-CC T M T T T
16H-CC T M T T T T
17H-CC R M R T T T R T T R T
18H-CC T M T T T
19H-CC R P T R T T T T R
Proc. IODP | Volume 303/306 60



Proc. IO
D

P | V
olum

e 303/306
61

Exp
ed

itio
n

 303 Scien
tists

Site U
1307

bundant, XX = common, x = few, r = rare. Relative abundance of dino-

Dinocyst assemblages

O
pe

rc
ul

od
in

iu
m

 c
en

tr
oc

ar
pu

m
 (

sh
or

t 
p

ro
ce

ss
 fo

rm
)

N
em

at
os

ph
ae

ro
ps

is
 la

by
rin

th
us

Ac
ho

m
os

ph
ae

ra
 s

p.

Ac
ho

m
os

ph
ae

ra
 a

nd
al

ou
si

en
se

Sp
in

ife
rit

es
 fr

ig
id

us

Sp
in

ife
rit

es
 r

am
os

us

Sp
in

ife
rit

es
 s

p.
 

C
or

ru
di

ni
um

? 
la

br
ad

or
i

cf
. F

ili
sp

ha
er

a 
fil

ife
ra

N
em

at
os

ph
ae

ro
ps

is
 s

p
. 1

 d
e 

Ve
rn

al
 a

n
d 

M
ud

ie
, 1

98
9

O
pe

rc
ul

od
in

iu
m

 e
iri

ki
an

um

Ba
rs

si
di

ni
um

 p
lio

ce
nu

m

C
ym

at
io

sp
ha

er
a?

 in
va

gi
na

ta
 

In
ce

rt
ae

 s
ed

is
 s

p
. 1

 d
e 

Ve
rn

al
 a

n
d 

M
ud

ie
, 1

98
9

C
or

re
la

tio
n 

w
ith

 z
on

es
 a

t 
O

D
P 

Si
te

 6
46

 

(c
f. 

d
e 

Ve
rn

al
 a

nd
 M

ud
ie

, 1
98

9)

o o o o

I
P P

o
o o

P

o P

o o P
o P o II

o P
r XX XXX

o o P
P P o

r P P III
r XX XXX XX

x r r r r r XXX XX
Table T11. Distribution of palynomorphs, Hole U1307A.

Notes: * = Cymatiosphaera and incertae sedis sp. 1 included. Absolute abundances: XXXX = extremely abundant, XXX = a
cyst taxa: XXX = dominant, XX = common, X = few, r = rare, P = presence, o = single occurrence. 
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19H-CC G XXX x G x r x r x XX



Expedition 303 Scientists Site U1307
Table T12. Polarity zonation, Holes U1307A and U1307B.

Notes: (b) = bottom, (t) = top. Ages follow Cande and Kent (1995) except where indicated. * = Channell et al., 2002. † = Channell et al., 2003.
‡ = truncated by sand. ** = core break.

Table T13. Age interpretation, Site U1307.

Note: b = bottom, t = top.

Polarity chron interpretation
Age
(Ma) Interval

Hole U1307A Hole U1307B

Core, section, 
interval (cm)

Depth 
(mbsf)

Depth 
(mcd)

Core, section, 
interval (cm)

Depth 
(mbsf)

Depth 
(mcd)

303-U1307A- 303-U1307B-
C1n (b) Matuyama/Brunhes 0.78 Upper 4H-2, 65 30.65 32.69 4H-4, 135 29.65 32.84

Lower 4H-2, 145 31.40 33.49 4H-5, 70 30.50 33.69

C1r.1n (t) Jaramillo 0.99 Upper 5H-2, 140 40.95 43.95 5H-5, 85 40.15 44.09
Lower 5H-3, 125 42.22 45.27 5H-6, 60 41.40 45.34

C1r.1n (b) Jaramillo 1.07 Upper 5H-6, 30‡ 45.77 48.82 6H-1, 100‡ 43.80 48.17
Lower 5H-7, 85 46.99 50.04 6H-2, 130 45.36 49.73

(t) Cobb Mountain 1.19* Upper 6H-5, 100 49.56 53.93
Lower 6H-6, 90 50.96 55.33

(b) Cobb Mountain 1.215* Upper
Lower

C2n (t) Olduvai 1.77 Upper 10H-3, 125 81.95 88.32 10H-3, 35 84.15 88.91
Lower 10H-5, 70 84.40 90.77 10H-4, 80 86.10 90.86

C2n (b) Olduvai 1.945 Upper 11H-6, 100 97.88 103.08
Lower 11H-7, 35 98.73 103.93

C2r.1n (t) Reunion 2.115† Upper 12H-5, 45 103.15 110.83 12H-3, 140 104.20 110.62
Lower 12H-5, 75 103.45 111.13 12H-4, 40 104.70 111.12

C2r.1n (b) Reunion 2.153† Upper 12H-6, 60 104.80 112.48 12H-5, 10 105.90 112.32
Lower 12H-6, 85 105.05 112.73 12H-5, 45 106.25 112.67

C2An.1n (t) Gauss/Matuyama 2.581 Upper 14H-3, 40 115.80 123.71 13H-6, 25 117.05 123.58
Lower 14H-4, 15 117.05 124.10 13H-7, 25 118.55 125.08

C2An.1n (b) 3.04 Upper 17H-2, 55 137.25 145.11 15H-7, 60 137.90 146.15
Lower 17H-2, 100 137.75 145.56 16H-1, 95** 138.75 148.07

C2An.2n (t) 3.11 Upper 17H-4, 55 140.25 148.11
Lower 17H-4, 90 140.60 148.46

C2An.2n (b) 3.22 Upper 17H-5, 10 140.85 148.71
Lower 17H-4, 115 141.30 149.16

C2An.3n (t) 3.33 Upper 18H-1, 80 145.50 153.89 16H-5, 50 144.30 153.62
Lower 18H-2, 115 147.38 155.77 16H-6, 100 146.30 155.62

C2An.3n (b) Gauss/Gilbert 3.58 Upper 19H-6, 60 161.20 171.81
Lower 19H-6, 135 161.95 172.56

Polarity chron interpretation
Age
(Ma)

Depth

(mcd) ± (m)

C1n (b) Matuyama/Brunhes 0.78 33 0.5
C1r.1n (t) Jaramillo 0.99 44.5 0.7
C1r.1n (b) Jaramillo 1.07 49.0 1
C2n (t) Olduvai 1.77 89.85 1
C2n (b) Olduvai 1.95 103.5 1
C2r.1n (t) Reunion 2.115 110.95 0.3
C2r.1n (b) Reunion 2.153 112.55 0.2
C2An.1n (t) Gauss/Matuyama 2.581 123.9 1
C2An.1n (b) 3.04 145.3 1
C2An.2n (t) 3.11 148.3 0.5
C2An.2n (b) 3.22 148.9 0.3
C2An.3n (t) 3.33 154.8 1
C2An.3n (b) Gauss/Gilbert 3.58 172.2 0.5
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Table T14. Shipboard composite and corrected composite depths, Holes U1307A and U1307B.

Core
Top depth 

(mbsf)
Offset 
(m)

Top depth

(mcd) (cmcd)

303-U1307A-
2H 9.50 0.19 9.69 9.14
3H 19.00 1.08 20.08 18.94
4H 28.50 2.04 30.54 28.81
5H 38.00 3.05 41.05 38.73
6H 47.50 3.05 50.55 47.69
7H 52.50 3.55 56.05 52.88
8H 62.00 5.13 67.13 63.33
9H 71.50 5.13 76.63 72.29
10H 77.70 6.37 84.07 79.31
11H 87.20 6.52 93.72 88.42
12H 96.70 7.68 104.38 98.47
13H 106.20 7.85 114.05 107.59
14H 112.40 7.91 120.31 113.50
15H 121.90 7.77 129.67 122.33
16H 125.70 7.86 133.56 126.00
17H 135.20 7.86 143.06 134.96
18H 144.70 8.39 153.09 144.42
19H 153.10 10.61 163.71 154.44

303-U1307B-
1H 0.00 0.00 0.00 0.00
2H 4.80 0.40 5.20 4.91
3H 14.30 1.30 15.60 14.72
4H 23.80 3.19 26.99 25.46
5H 33.30 3.94 37.24 35.13
6H 42.80 4.37 47.17 44.50
7H 52.30 4.37 56.67 53.46
8H 61.80 4.91 66.71 62.93
9H 71.30 4.54 75.84 71.55
10H 80.80 4.76 85.56 80.72
11H 90.30 5.20 95.50 90.09
12H 99.80 6.42 106.22 100.21
13H 109.30 6.53 115.83 109.27
14H 118.80 7.98 126.78 119.60
15H 128.30 8.25 136.55 128.82
16H 137.80 9.32 147.12 138.79
17H 147.30 9.32 156.62 147.75
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Table T15. Sampling splice tie points, Site U1307.

Table T16. Depth ranges and sedimentation rates, Site U1307.

Hole, core, section,
interval (cm)

Depth Hole, core, section,
interval (cm)

Depth

(mbsf) (mcd) (mbsf) (mcd)

1307B-1H-2, 23.1 1.92 1.92 Tie to 1307A-1H-2, 41.7 1.73 1.92
1307A-1H-5, 93.10 6.93 7.12 Tie to 1307B-2H-2, 41.90 6.72 7.12
1307B-2H-5, 40.50 11.20 11.60 Tie to 1307A-2H-2, 41.10 11.41 11.60
1307A-2H-6, 51.20 17.51 17.70 Tie to 1307B-3H-2, 59.60 16.40 17.70
1307B-3H-5, 81.90 21.12 22.42 Tie to 1307A-3H-2, 84.10 21.34 22.42
1307A-3H-6, 73.20 27.23 28.31 Tie to 1307B-4H-1, 132.00 25.12 28.31
1307B-4H-5, 88.10 30.68 33.87 Tie to 1307A-4H-3, 32.10 31.83 33.87
1307A-4H-6, 64.40 36.64 38.68 Tie to 1307B-5H-1, 144.00 34.74 38.68
1307B-5H-4, 63.40 38.43 42.37 Tie to 1307A-5H-1, 132.00 39.32 42.37
1307A-5H-5, 133.70 45.31 48.36 Tie to 1307B-6H-1, 118.50 43.99 48.36
1307B-6H-7, 77.30 52.11 56.48 Append to 1307B-7H-1, 0.00 52.30 56.67
1307B-7H-7, 63.30 61.98 66.35 Append to 1307B-8H-1, 0.00 61.80 66.71
1307B-8H-4, 18.60 66.49 71.40 Tie to 1307A-8H-3, 126.60 66.27 71.40
1307A-8H-7, 31.30 71.31 76.44 Tie to 1307B-9H-1, 60.00 71.90 76.44
1307B-9H-7, 25.30 80.55 85.09 Tie to 1307A-10H-1, 102.00 78.72 85.09
1307A-10H-5, 95.50 84.66 91.03 Tie to 1307B-10H-4, 96.70 86.27 91.03
1307B-10H-7, 5.20 89.85 94.61 Tie to 1307A-11H-1, 88.50 88.09 94.61
1307A-11H-4, 22.80 91.93 98.45 Tie to 1307B-11H-2, 144.50 93.25 98.45
1307B-11H-7, 99.10 99.48 104.68 Tie to 1307A-12H-1, 30.00 97.00 104.68
1307A-12H-3, 18.10 99.88 107.56 Tie to 1307B-12H-1, 132.00 101.14 107.56
1307B-12H-7, 60.60 109.41 115.83 Tie to 1307B-13H-1, 0.00 109.30 115.83
1307B-13H-5, 131.60 116.62 123.15 Tie to 1307A-14H-2, 133.90 115.24 123.15
1307A-14H-6, 23.00 120.13 128.04 Tie to 1307B-14H-1, 126.00 120.06 128.04
1307B-14H-7, 60.20 128.40 136.38 Append to 1307B-15H-1, 0.00 128.30 136.55
1307B-15H-7, 70.00 138.00 146.25 Append to 1307B-16H-1, 0.00 137.80 147.12
1307B-16H-5, 145.00 145.25 154.57 Tie to 1307A-18H-1, 145.00 146.18 154.57
1307A-18H-6, 70.00 152.93 161.32 Append to 1307A-19H-1, 0.00 153.10 163.71
1307A-19H-7, 71.00 162.81 173.42

Depth interval 
(mcd)

Sedimentation 
rate (cm/k.y.)

0–33.0 4.2
33.0–44.5 5.5
44.5–49.0 5.6
49.0–54.6 4.7
54.6–89.9 6.1
89.9–103.5 7.6

103.5–111.0 4.5
111.0–112.6 4.2
112.6–123.9 2.7
123.9–145.3 4.7
145.3–148.3 4.3
148.3–148.9 0.5
148.9–154.6 5.2
154.6–172.2 7.0
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Table T17. Headspace hydrocarbon gases, Hole U1307A.

Table T18. Bulk sedimentary carbon and nitrogen, Hole U1307A.

Core, section, 
interval (cm)

Depth

C1/C2 
C1 

(ppmv)
C2 

(ppmv) (mbsf)  (mcd)

303-U1307A-
1H-2, 0.0–5.0 1.50 1.69 216 0.0
2H-2, 0.0–5.0 11.00 11.19 132 0.0
3H-2, 0.0–5.0 20.50 21.58 53 0.0
4H-2, 0.0–5.0 30.00 32.04 33 0.0
5H-2, 0.0–5.0 39.50 42.55 27 0.0
6H-2, 0.0–5.0 49.00 52.05 34 0.0
7H-2, 0.0–5.0 54.00 57.55 31 0.0
8H-2, 0.0–5.0 63.50 68.63 36 0.0
9H-2, 0.0–5.0 73.00 78.13 49 0.0
10H-2, 0.0–5.0 79.20 85.57 89 0.0
11H-2, 0.0–5.0 88.70 95.22 1,987 0.0
12H-2, 0.0–5.0 98.20 105.88 3,551 6,391 1.8
13H-2, 0.0–5.0 107.70 115.55 4,023 10,459 2.6
14H-2, 0.0–5.0 113.90 121.81 2,566 14,627 5.7
15H-2, 0.0–5.0 123.40 131.17 3,593 7,186 2.0
16H-4, 0.0–5.0 130.20 138.06 3,844 23,830 6.2
17H-2, 0.0–5.0 136.70 144.56 3,462 23,194 6.7
18H-2, 0.0–5.0 146.23 154.62 3,906 22,264 5.7
19H-2, 0.0–5.0 154.60 165.21 3,716 26,015 7.0

Core, section, 
interval (cm)

Depth Carbon (wt%) Nitrogen
(wt%)

Organic
C/N  (mbsf)  (mcd) Inorganic CaCO3 Total Organic

303-U1307A-
1H-1, 138–139 1.38 1.57 1.06 8.85 1.12 0.06 0.00
1H-6, 3–4 7.53 7.72 0.68 5.69 0.57 0.03
2H-1, 138–139 10.88 11.07 0.68 5.64 0.64 0.00
2H-6, 3–4 17.03 17.22 0.42 3.51 0.26 0.03
3H-1, 138–139 20.38 21.46 1.27 10.61 1.22 0.00
3H-6, 3–4 26.53 27.61 0.59 4.95 0.52 0.05
4H-1, 138–139 29.88 31.92 0.32 2.68 0.36 0.04 0.04 1.09
4H-6, 3–4 36.03 38.07 0.22 1.85 0.27 0.05 0.05 1.07
5H-1, 138–139 39.38 42.43 0.25 2.05 0.26 0.01 0.05 0.12
5H-6, 3–4 45.50 48.55 6.92 57.64 7.29 0.37 0.00
7H-1, 138–139 53.88 57.43 0.09 0.78 0.18 0.09 0.00
7H-6, 3–4 60.03 63.58 0.19 1.61 0.31 0.12 0.05 2.21
8H-1, 149–150 63.49 68.62 0.29 2.38 0.32 0.03 0.05 0.67
8H-6, 0–1 69.50 74.63 0.20 1.63 0.25 0.05 0.03 1.73
9H-1, 147–148 72.97 78.10 0.35 2.96 0.45 0.10 0.07 1.40
10H-1, 143–144 79.13 85.50 0.22 1.80 0.25 0.03 0.03 1.03
10H-6, 1–2 85.21 91.58 0.14 1.21 0.56 0.42 0.08 4.94
11H-1, 149–150 88.69 95.21 0.12 0.97 0.44 0.32 0.08 4.16
11H-6, 1–2 94.71 101.23 1.42 11.84 1.51 0.09 0.03 2.82
12H-1, 149–150 98.19 105.87 0.93 7.79 0.78 0.05
13H-1, 144–145 107.64 115.49 0.08 0.67 0.19 0.11 0.05 2.24
13H-4, 1–2 110.71 118.56 0.04 0.35 0.27 0.23 0.06 4.00
14H-1, 147–148 113.87 121.78 0.06 0.50 0.35 0.29 0.07 4.38
14H-6, 1–2 119.91 127.82 0.03 0.28 0.44 0.41 0.08 5.49
15H-1, 143–144 123.33 131.10 0.93 7.78 1.05 0.12 0.05 2.27
16H-6, 3–4 133.23 141.09 0.33 2.76 0.57 0.24 0.07 3.71
17H-1, 143–144 136.63 144.49 0.20 1.65 0.40 0.20 0.06 3.49
17H-6, 3–4 142.73 150.59 1.43 11.92 1.57 0.14 0.04 3.36
18H-1, 143–144 146.13 154.52 0.29 2.43 0.44 0.15 0.04 3.85
18H-6, 3–4 152.26 160.65 0.33 2.78 0.51 0.18 0.06 3.13
19H-1, 138–139 154.48 165.09 0.45 3.76 0.55 0.10 0.03 3.02
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pH
Alkalinity 

(mM)
Salinity 
(g/kg)

Major cations (mM) Minor and trace constituents (µM) Ratios (µM/mM)

Cl– Na+ K+ Mg2+ Ca2+ NH4
+ B Ba2+ Fe2+ Li+ Mn2+ H4SiO4 Sr2+ Sr/Ca Li/Ca

560 7.22 2.86 35 488 11.35 50.88 10.11 11 428 0.7 0.1 22.9 0.2 338 86.6 8.57 2.27
563 7.34 3.72 35 486 11.30 50.01 10.16 131 412 0.6 13.4 14.2 93.5 493 86.2 8.48 1.39
566 7.52 4.22 35 485 11.06 48.30 10.81 252 372 0.3 10.9 11.4 44.9 416 83.4 7.71 1.05
567 7.36 4.88 34 488 10.90 45.95 8.93 344 427 0.4 12.8 10.4 31.5 461 82.6 9.26 1.16
568 7.44 5.77 34 486 10.70 44.13 8.27 469 397 0.4 17.1 11.5 24.6 545 83.0 10.03 1.39
568 7.76 7.51 34 487 10.66 40.67 7.58 691 338 0.5 3.5 12.4 20.6 472 81.3 10.72 1.64
569 7.94 7.65 34 487 11.06 40.98 7.52 665 321 0.5 1.7 12.5 19.1 458 79.5 10.58 1.66
569 7.79 10.08 33 487 9.96 37.42 5.27 1002 355 5.9 2.9 11.8 8.6 520 75.9 14.42 2.23
571 7.45 9.99 34 488 9.66 36.82 5.34 1334 384 10.1 13.5 15.9 10.4 823 81.1 15.20 2.98
574 7.46 9.77 34 491 9.39 37.09 5.46 1590 405 10.8 11.6 20.1 8.3 848 82.9 15.19 3.68
575 7.32 8.89 34 493 8.88 36.57 5.60 1895 393 9.6 19.6 23.5 2.7 886 83.0 14.82 4.20
Table T19. Interstitial water geochemi

Core, section, 
interval (cm)

Depth Anions (m

(mbsf) (mcd) SO4
2–

303-U1307A-
1H-1, 145.0–150.0 1.45 1.64 29.06
2H-1, 145.0–150.0 10.95 11.14 25.51
3H-1, 145.0–150.0 20.45 21.53 22.11
4H-1, 145.0–150.0 29.95 31.99 18.22
5H-1, 145.0–150.0 39.45 42.50 14.11
6H-1, 145.0–150.0 48.95 52.00 9.19
7H-1, 145.0–150.0 53.95 57.50 9.51
10H-1, 145.0–150.0 79.15 85.52 1.58
13H-1, 145.0–150.0 107.65 115.50 0.56
16H-3, 145.0–150.0 130.15 138.01 0.89
19H-1, 145.0–150.0 154.55 165.16 0.80


	Volume 303/306 Expedition Reports
	Preliminary pages
	Expedition 303 summary
	Expedition 306 summary
	Site U1302-U1308 methods
	Site U1312-U1315 methods
	Sites U1302 and U1303
	Site U1304
	Site U1305
	Site U1306
	Site U1307
	Expedition 303 Scientists
	Background and objectives
	Operations
	Hole U1307A
	Hole U1307B

	Lithostratigraphy
	Description of units
	Unit I
	Unit II
	Unit III

	Discussion

	Biostratigraphy
	Calcareous nannofossils
	Planktonic foraminifers
	Benthic foraminifers
	Diatoms
	Radiolarians
	Palynomorphs

	Paleomagnetism
	Composite section
	Geochemistry
	Volatile hydrocarbons
	Sedimentary geochemistry
	Interstitial water chemistry
	Chloride, sodium, salinity, pH, and dissolved boron
	Alkalinity, sulfate, ammonium, and dissolved silica
	Calcium, strontium, lithium, and barium
	Magnesium, potassium, manganese, and iron


	Physical properties
	Whole-core magnetic susceptibility measurements
	Density
	Natural gamma radiation
	P-wave velocity
	Porosity
	Discussion

	References
	Figures
	Figure F1. Map of multichannel seismic lines collected during Knorr cruise KN166-14 in 2002, relative to the seismic lines colle...
	Figure F2. Seismic Line 25a from Knorr cruise KN166-14 in the vicinity of Site U1307, showing penetration depth. The equivalent penetration at Site U1306, correlated to Line 25a along Line 19, is indicated (see Fig. F1) (Mountain et al., unpubl. data).
	Figure F3. Abundances of quartz, detrital carbonate, and nannofossils. Circles = Hole U1307A data, squares = Hole U1307B data.
	Figure F4. Graphic summary of the lithologies recovered at Site U1307.
	Figure F5. Gray silty clay nannofossil ooze bed with upper gradational contact passing into olive-brown silty clay (interval 303-U1307A-2H-4, 125-145 cm).
	Figure F6. Foraminifer nannofossil ooze with silty clay bed with irregular base and gradational top (interval 303-U1307A-1H-3, 115-135 cm).
	Figure F7. Gray foraminifer ooze showing a bioturbated contact with the overlying dark gray silty clay foraminifer ooze (interval 303-U1307A-2H-5, 80-100 cm).
	Figure F8. Irregular bottom contact of the gray foraminifer ooze bed of Figure F7, with the underlying olive- gray silty clay foraminifer ooze (interval 303-U1307A-2H-5, 100-115 cm).
	Figure F9. Foraminifer ooze layer present in interval 303-U1307A-5H-6, 15-40 cm.
	Figure F10. Abundance of gravel-sized grains (number of grains/10 cm length of core).
	Figure F11. Variation of the sediment lightness (L* smoothed) and CaCO3. Peak numbers from 1 to 8 represent the location of the foraminifer ooze layers of Unit I.
	Figure F12. Chronostratigraphic correlation of Holes U1307A and U1307B based on calcareous nannofossils, diatoms, planktonic for...
	Figure F13. Site U1307 downcore relative abundance of calcareous nannofossils, planktonic foraminifers, diatoms, radiolarians, dinocysts, and pollen.
	Figure F14. Site U1307 NRM intensity before (black) and after 10 mT (blue) and 20 mT (red) peak AF demagnetization versus depth. Core recovery is shown in the left panel.
	Figure F15. Site U1307 inclination after peak AF demagnetization (10 mT = black, 20 mT = red) versus depth with accompanying polarity interpretations. Core recovery is shown in the left panel.
	Figure F16. Site U1307 declination after peak AF demagnetization (10 mT = gray, 20 mT = red) and after Tensor tool correction (black) versus depth with accompanying polarity interpretations. Core recovery is shown in the left panel.
	Figure F17. Age-depth curve for Site U1307 derived from the magnetic stratigraphy shown in Figures F15 and F16. Average sediment...
	Figure F18. Magnetic susceptibility (MS), Site U1307. Numbers shown below MS records refer to core from which the record was tak...
	Figure F18 (continued). B. 60-120 mcd.
	Figure F18 (continued). C. 120-180 mcd.

	Figure F19. Meters composite depth versus meters below seafloor depth for tops of cores at Site U1307. The growth factor (GF) is the slope of the regression line. Average mcd of the spliced section is 6% greater than meters below seafloor.
	Figure F20. A. Age versus depth for paleomagnetic and biostratigraphic datums for Site U1307. A mean sedimentation rate of 5.0 c...
	Figure F21. Headspace methane concentrations for Hole U1307A.
	Figure F22. Site U1307 carbonate contents and elemental compositions. A. Calcium carbonate. B. Total organic carbon (TOC). C. Elemental nitrogen. D. Organic C/N ratio.
	Figure F23. Profiles of chemical constituents in interstitial waters from Hole U1307A. A. Chlorinity. B. Sodium. C. pH. D. Boron...
	Figure F24. Headspace methane and interstitial water sulfate profiles for Hole U1307A.
	Figure F25. Site U1307 magnetic susceptibility (MS) records. Core recovery columns are represented on the left side of each plot. Black = multisensor track (MST) record, red = magnetic susceptibility core logger (MSCL) record.
	Figure F26. Combined plots of the spliced records of multisensor track-derived magnetic susceptibility (MS), gamma ray attenuation (GRA) density, and natural gamma ray (NGR), Site U1307. A. 0-50 mcd. (Continued on next two pages.)
	Figure F26 (continued). B. 50-100 mcd.
	Figure F26 (continued). C. 100-175 mcd.

	Figure F27. Combined gamma ray attenuation density measurements from the multisensor track and bulk density from discrete measurements (red circles), Site U1307.
	Figure F28. Natural gamma ray (NGR) counts from the multisensor track and bulk density from discrete measurements (red circles), Site U1307.
	Figure F29. Downcore P-wave velocity records, Site U1307. Red circles = PWS3 discrete measurements.
	Figure F30. Downcore gamma ray attenuation-derived porosity calculations and discrete porosity measurements (red circles), Site U1307.

	Tables
	Table T1. Coring summary, Site U1307.
	Table T2. Depth intervals and thicknesses of foraminifer ooze beds, Holes U1307A and U1307B.
	Table T3. Distribution of calcareous nannofossils, Hole U1307A.
	Table T4. Distribution of calcareous nannofossils, Hole U1307B.
	Table T5. Distribution of planktonic foraminifers, Hole U1307A.
	Table T6. Distribution of planktonic foraminifers, Hole U1307B.
	Table T7. Distribution of benthic foraminifers, Holes U1307A and U1307B.
	Table T8. Distribution of diatoms and silicoflagellates, Hole U1307A.
	Table T9. Distribution of diatoms and silicoflagellates, Hole U1307B.
	Table T10. Distribution of radiolarians, Hole U1307A.
	Table T11. Distribution of palynomorphs, Hole U1307A.
	Table T12. Polarity zonation, Holes U1307A and U1307B.
	Table T13. Age interpretation, Site U1307.
	Table T14. Shipboard composite and corrected composite depths, Holes U1307A and U1307B.
	Table T15. Sampling splice tie points, Site U1307.
	Table T16. Depth ranges and sedimentation rates, Site U1307.
	Table T17. Headspace hydrocarbon gases, Hole U1307A.
	Table T18. Bulk sedimentary carbon and nitrogen, Hole U1307A.
	Table T19. Interstitial water geochemistry, Hole U1307A.



	Site U1308
	Site U1312
	Site U1313
	Site U1314
	Site U1315
	Core descriptions
	Sites U1302 and U1303
	Site U1304
	Site U1305
	Site U1306
	Site U1307
	Site U1308
	Site U1312
	Site U1313
	Site U1314



