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10. SITE 1007*

Shipboard Scientific Party?

HOLE 1007A

Position: 24°30.261N, 79°19.34V

Start hole: 0800 hr, 24 March 1996

End hole: 1130 hr, 24 March 1996

Timeon hole: 3 hr, 50 min

Seafloor (drill pipe measurement from rig floor, mbrf): 661.9
Total depth (drill pipe measurement from rig floor, mbrf): 668.5
Distance between rig floor and sea level (m): 11.6

Water depth (drill pipe measurement from sea level, m): 650.3
Penetration (mbsf): 6.6

Coring totals:
Type: APC; No: 1; Cored: 6.6 m; Recovered:100.8%

Formation:
Unit I: 0-6.65 mbsf, Pleistocene
Nannofossil ooze and unlithified wackestones and packstones

HOLE 1007B

Position: 24°30.261N, 79°19.34W

Start hole: 1130 hr, 24 March 1996

End hole: 2245 hr, 25 March 1996

Timeon hole: 1 day, 11 hr, 15 min

Seafloor (drill pipe measurement from rig floor, mbrf): 659

Total depth (drill pipe measurement from rig floor, mbrf): 1036.7
Distance between rig floor and sea level (m): 11.6

Water depth (drill pipe measurement from sea level, m): 647.4
Penetration (mbsf): 377.7

Coring totals:
Type: APC; No: 10; Cored: 89.7 m; Recovered: 97.1%
Type: XCB; No: 31; Cored: 286 m; Recovered: 38.9%

For mation:
Unit I: 0-203.1 mbsf, Pleistocene to late Pliocene

Nannofossil ooze and unlithified to partially lithified wackestones and

packstones
Unit 1l: 203.1-302 mbsf, early Pliocene
Foraminifer nannofossil chalk
Unit 1ll: 302-362.6 mbsf, late Miocene

HOLE 1007C

Position: 24°30.254N, 79°19.348N

Start hole: 2245 hr, 25 March 1996

End hole: 2015 hr, 3 April 1996

Timeon hole: 8 days, 21 hr, 30 min

Seafloor (drill pipe measurement from rig floor, mbrf): 659

Total depth (drill pipe measurement from rig floor, mbrf): 1894.4
Distance between rig floor and sea level (m): 11.7

Water depth (drill pipe measurement from sealevel, m): 647.3
Penetration (mbsf): 1235.4

Coring totals:
Type: RCB; No: 97; Cored: 933.4 m; Recovered: 53.9%

Formation:

Unit Ill: 302-362.6 mbsf, late Miocene

Foraminifer wackestones, foraminifer nannofossil chalks, and nannofossil
limestones

Unit IV: 362.6-696.4 mbsf, late to middle Miocene

Light gray, gray, and olive gray foraminifer wackestones

Unit V: 696.4-832.7 mbsf, middle Miocene

Light gray to light brownish to olive gray foraminifer wackestones with
minor intervals of packstones and mudstones

Unit VI: 832.7-986.2 mbsf, middle to early Miocene

Light gray to light olive or brownish foraminifer wackestones with minor
intervals of fine-grained bioclastic packstones and wackestones

Unit VII: 986.2-1187.3 mbsf, early Miocene

Foraminifer wackestones with minor intervals of mudstones and wacke-
stones to packstones

Unit VIII: 1187.3-1235.4 mbsf, early Miocene to late Oligocene

Pale yellow and light gray foraminifer wackestones and bioclastic wack-
estones

Principal results: Site 1007, at the crossing of seismic Lines 106 and 102B,
was located on the toe-of-slope of the western Great Bahama Bank (GBB)
in 647 m of water. The target horizon was the base of the Neogene, esti-
mated to be at approximately 1230 mbsf. The site was positioned to pen-
etrate the thin basinal portions of 17 prograding sequences and, in the
upper part, a thick onlapping wedge that could be either a drift deposit or
an accumulation of mass-gravity flows. To the west, the distal portions of
the prograding clinoforms interfinger with the drift deposits of Site 1006.
Site 1007, therefore, was the link between the basinal Site 1006 and the
proximal slope Sites 1003, 1004, and 1005 to the east. In addition, a higher
content of microfossils with good preservation was expected in the sedi-

Foraminifer wackestones, foraminifer nannofossil chalks, and nannofossil ments of Site 1007 than in the more proximal Sites 1005, 1004, and 1003.

limestones

1Eberli, G.P, Swart, PK., Malone, M.J., et a., 1997. Proc. ODP, Init. Repts., 166:

College Station, TX (Ocean Drilling Program).

2Shipboard Scientific Party is given in the list preceding the Table of Contents.

The main objectives of this site in regard to sea level were to (1) precisely
date the sequence boundaries, (2) determine the facies in the distal por-
tions of carbonate sequences, and (3) assemble a data set suitable to com-
pare the sedimentary record with the oxygen isotope record of the
Neogene to Holocene sea-level fluctuations. Similarly as for the sea-level
objectives, Site 1007 was also an intermediate site for the fluid-flow ob-
jectives. Interstitial-water chemistry and in situ temperature measure-
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ments of this site should provide information about the fluid movement in
the lower slope and, by comparison with the three previously drilled prox-
imal sites, allow assessment of latera changesin fluid chemistry. A log-
ging suite, including avertical seismic profile experiment, was performed
for optimal correlation between the cores and the seismic data

At Site 1007, the entire Neogene section and 20 m of Oligocene sedi-
mentswere penetrated in a 1235.4 mbsf hole, providing the compl ete sed-
imentary record of Neogene sea-level changes. The sedimentation pattern
displayed an alternation of more platform-derived intervalsand thinner in-
tervals with more pelagic material. This pattern occurred on alarge scale
(50-100 m) and on asmall scale (1-5 m). Platform-reduced sediment in-
put isinterpreted to coincide with sea-level lowstands when the platform
is exposed. The occurrence of this sedimentation pattern on different
scales indicates that sea-level changes of various frequencies occurred
throughout the Neogene. The planktonic foraminifers and nannofossils
were more abundant and better preserved than in the sediments of the
proximal sites. As aresult, a detailed biostratigraphy was established for
the entire Neogene section. This good biostratigraphic control enabled the
sequence boundaries to be dated and allowed a comparison of the ages of
the boundaries with the other sites. The comparison showed that an excel -
lent correlation between the sites could be made and documented the age
consistency of the sequence boundaries and the chronostratigraphic sig-
nificance of these seismic reflections. With the ability to date the bound-
aries and several horizons within the sequences, the timing of these sea-
level changes can be established. In addition, the well-preserved foramin-
ifers at this site and Site 1006 will provide the oxygen isotope record of
the Neogene sea-level changesin the same transect. Furthermore, the bio-
stratigraphic dating was of sufficient quality to record sedimentation rates
within several individua seismic sequences, thus providing an indepen-
dent record of the platform-derived sedimentation during sea-level high-
stands and the reduced pelagic sedimentation during sea-level lowstands.
Seventeen seismic sequences were distinguished prior to drilling Site
1007. The cores provide the facies content of these sequences. The facies
succession indicates reduced or absent platform-derived sedimentation
during the formation of the sequence boundaries, probably as a result of
platform exposure during sea-level lowstands. Miocene sequences con-
tained in the lower portion redeposited carbonates, such as turbidites and
slump packages, in amore pelagic background sediment (lowstands), and
biowackestones with more platform-derived material in the upper por-
tions (highstands). With the transition into a steep-sided platform in the
Pliocene, redeposited carbonates become more abundant in the upper
parts of the sequences. This difference documents the influence of plat-
form morphology on the highstand vs. lowstand shedding in carbonates.
On alow-inclined carbonate, slope shedding issimilar asin siliciclastics,

but is 180° out of phase at steep-sided margins. Facies and diagenesis act

in concert to produce petrophysical differences within the sedimentary
section. As a result, the logs image closely the sedimentary and strati-
graphic record. All sequence boundaries can be clearly identified on the
log data. A core to log to seismic correlation is possible by the time-depth
conversion using the vertical seismic profile that was acquired in the open
hole after logging.

With regard to the fluid-flow objectives, Site 1007 is also a link be-
tween the basinal and the proximal sites. As in all other sites, it shows ev-
idence of a flushed zone in the upper 20 mbsf that is somewhat thinner
than in the proximal sites. The lower portion of the profile is dominated
by diffusion, with local reactions involving the oxidation of organic ma-
terial, the formation of pyrite, the precipitation and dissolution of carbon-
ate minerals, and diagenesis of the clay minerals and cherts that control
the concentration of various pore-water constituents.

A nearly continuous section of Pleistocene to upper Oligocene sedi-
ments was recovered at Site 1007 at the toe-of-slope of present-day GBB.
Deposits recovered at Site 1007 contain elements identified at the more
proximal Site 1003 and the more distal Site 1006. This sedimentary suc-
cession is interpreted to record an interplay among (1) a change in plat-
form-to-basin morphology, (2) sea-level variation, (3) pelagic input, and
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(4) ocean currents. In contrast to other sites drilled during Leg 166, the
section at Site 1007 is characterized by an increased occurrence of turbid-
ites and slumped intervals and by a relatively high amount of clay- and
silt-sized siliciclastics in the upper Pliocene and Pleistocene parts of the
section. In addition, below 1120 mbsf, sediments at Site 1007 are marked
by the presence of compaction-dissolution features, namely anastomosing
or wispy solution seams.

The Pleistocene section at Site 1007 is characterized by a meter-scale
alternation between silt- and clay-rich sediment and silt- and clay-poor
sediment. These alternations are similar to the clay cycles observed in the
Pleistocene section at Site 1006 and are interpreted to reflect erosion of
continent-derived siliciclastics during sea-level lowstands and incipient
sea-level rises, along with a subsequent increase in neritic and pelagic in-
put following flooding. Seismic stratigraphy and biostratigraphic data
suggest that the upper Pliocene section is thicker and characterized by a
higher sedimentation rate relative to other sites. This thickness variation
is caused by two processes: (1) an accumulation of mass-gravity flow de-
posits, which bypassed the upper slope and accumulated at Site 1007; and
(2) an increase in the amount of current drift deposits. This latter increase
could reflect a migration of the northward-flowing, Santaren Channel
Current toward the platform during the late Pliocene and early part of the
Pleistocene.

As at other sites drilled during Leg 166, the sedimentary succession at
Site 1007 records an important change in the mode of neritic carbonate
production. At the base of Unit | (base of upper Pliocene), there is a sud-
den increase in the occurrence of aragonite needles and peloids in the plat-
form-derived material, whereas below this level it consisted mostly of
skeletal debris. The turnover from skeletal- to aragonite needle-/ peloid-
dominated sediments probably reflects the coupled effects of climate
change and the transition of the GBB from a carbonate ramp, characteris-
tic of the Miocene, to the present-day, flat-topped carbonate platform.

The Miocene section at Site 1007 is nearly identical to the Miocene
sections recovered at Sites 1003, 1005, and 1006 and consists of alternat-
ing intervals of well-cemented, decimeter- to meter-scale light-colored,
clay-free intervals, which show no evidence of compaction, and decime-
ter-scale dark-colored, relatively clay-rich intervals that show evidence of
compaction. These alternations are interpreted to reflect changes in the
rate of neritic carbonate input and the subsequent impact on the primary
diagenetic potential of sediments. In this regard, light-colored, well-ce-
mented intervals may reflect periods of higher neritic (aragonite and high-
Mg calcite) input and the deposition of sediments with a higher diagenetic
potential. In contrast, dark-colored, weakly cemented intervals may re-
flect periods of decreased neritic input, and the deposition of sediments
with higher amounts of low-Mg calcite.

On a large scale, sediments at Site 1007 are divided into eight litho-
logic units on the basis of compositional and textural changes. Most unit
boundaries correspond to inferred periods of reduced sedimentation,
change in sediment composition, and intervals of increased mass-gravity
flow deposits. The Pleistocene to upper Pliocene Unit23Q mbsf) con-
sists of a succession of nannofossil ooze and variable lithified wacke-
stones to packstones. Aragonite needles and peloids are an important but
variable component in the fine sand- and silt-sized fraction. The disap-
pearance of peloids marks the lower boundary of this unit. Unit I is subdi-
vided into four subunits. Subunit IA {@0.9 mbsf) is a sequence of
nannofossil ooze, unlithified wackestone and packstone, which is inter-
rupted by gravity-flow deposits. Subunit IB (1648.5 mbsf) is charac-
terized by meter-scale alternations between intervals of silt- and clay-rich
sediments and intervals of silt- and clay-free sediments. The contact be-
tween Subunit IB and Subunit IC occurs at the top of the lowermost of two
hardgrounds. Subunit IC (43:565 mbsf) encompasses a succession of
faintly laminated, unlithified peloidal wackestone to packstone. This suc-
cession is interrupted by an interval of partially lithified foraminifer wack-
estone and a slumped interval containing interbeds of unlithified
packstone to floatstone. The contact between Subunits IC and ID is de-
fined by a change in degree of lithification that coincides with a firm-



ground. Subunit ID (165.8-203.1 mbsf) consists of slightly dolomitized
wackestone and packstone. The lower Pliocene Unit Il (203.1-302.0
mbsf) consistsentirely of bioturbated light gray to pale yellow foraminifer
nannofossil chalk. Foraminifers are the dominant allochem, whereas other
bioclastic debris are minor constituents.

The upper Miocene Unit 111 (302.0-362.6 mbsf) displays variable de-
grees of lithification of foraminifer wackestone, nannofossil chalk, and
nannofossil limestone. In the upper part of the unit a series of coarse-
grained turbidites are intercalated. The boundary of the underlying Unit
1V (362.6-696.4 mbsf) is placed above a series of fine-grained, laminated
packstones. The upper to middle Miocene Unit |V is made up of 5- to 10-
cm-thick layers of fine-grained packstone and an aternation between
decimeter- to meter-scaleintervals of densely cemented sediment with in-
tervals of weakly cemented sediment that show evidence of compaction.
These aternations probably reflect the rate of neritic input and are related
to sea-level changes (see above).

Unit V is of middle Miocene age and consists primarily of a succes-
sion of bioturbated foraminifer wackestone with minor intervals of pack-
stone and mudstone. Turbidites are concentrated in the upper part of Unit
V, whereas the lower part of the unit contains similar cyclic aternations
of better and less cemented wackestones described above. The middle to
lower Miocene Unit V1 (832.7-986.2 mbsf) also contains bioturbated bio-
wackestoneswith asmall amount of packstones. In addition, several firm-
grounds and thin clay-rich layers are observed within the unit. The lower
Miocene Unit VI (986.2-1187.3 mbsf), like Units IV, V, and VI, is char-
acterized by an alternation between well-cemented decimeter- to meter-
scaleintervals and decimeter-scale dark-colored intervals. In addition, the
unit also contains numerous calcareous turbidite deposits and clay-rich
layers. The lower Miocene to upper Oligocene Unit VII1 (1187.3-1235.4
mbsf) consists of foraminifer wackestone and bioclastic wackestone ar-
ranged in alternations of decimeter- to meter-scale light- and dark-colored
intervals that are generally similar to those described in the overlying
units. Black chert nodules and compaction/dissol ution seams discriminate
this unit form the overlying ones.

Nannofossil and planktonic foraminiferal biostratigraphy indicates
that the top of Hole 1007B is older than 0.95 Ma. Obviously, current ac-
tion along this part of the slopeincreased during thelast 1 m.y. and caused
nondeposition and/or erosion. A hiatus just below the Pliocene/Pleis-
tocene contact that lasted for approximately 0.4 m.y. might also bethere-
sult of current activity. The upper Pliocene interval is highly expanded
with an average sedimentation rate of 21 cm/k.y. Thisis much higher than
intime equivalent intervals at the other transect sites, where sedimentation
rates of about 2-3 cm/k.y. werefound. Theincreased sedimentation isthe
combined result of deposition of platform-derived material that bypassed
the upper slope and was deposited at the toe-of-slope and the accumula-
tion of drift sedimentsat Site 1007. The lower Pliocene package is bound-
ed by ahiatus. The duration of the hiatus spanning the early/late Pliocene
boundary is approximately 1 m.y. (3.2-4.2 Ma). The sedimentation rate
below thishiatusis 17.5 cm/k.y. and issimilar to the sedimentation rate at
the more proximal slope sites (Sites 1003 and 1005) or in the Straits of
Florida at Site 1006. Below 304 mbsf, an interval of poor preservation of
the cal careous microfossils represents either an interval of very low sedi-
mentation (<1 cm/k.y.) or contains a hiatus that straddles the Miocene-
Pliocene boundary.

A late Miocene hiatus was detected at approximately 328 mbsf and
spanned a period of approximately 2 m.y. Just above this unconformity,
approximately 20 m of uppermost Miocene sediment was found. The sed-
imentation rate for this short section cannot accurately be determined, but
is probably in the order of 1 cm/k.y. This interval may provide evidence
for some platform production during the Messinian, or it represents alow-
stand wedge. The late Miocene is characterized by a high sedimentation
rate (13 cm/k.y.). Sedimentation rates at the proximal Sites 1003 and 1005
werevery similar, whereas Site 1006 farther out in the basin showsamuch
lower sedimentation rate that is pelagic in nature (3 cm/k.y.). This sedi-
mentation rate pattern shows that the GBB was shedding material to the
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gently dipping slope during the late Miocene. The middle and early Mio-
cene sedimentation rates show four cycles with alternating low (<2 cm/
k.y.) and high (>5 cm/k.y.) rates. Slow sedimentation intervals occurred
from9.5t0 11.5 Ma, 13t0 15 Ma, 16.5t0 17.5 Mg, and 20.5 to 23 Maand
correlate to hiatuses of similar duration at Site 1003. Periods of faster dep-
osition occurred from 11.5to 13 Ma, 15to 16.5 Ma, 17.5to 20.5 Ma, and
older than 23 Ma, corresponding to intervals at Site 1003 with similarly
high sedimentation rates. These cycles represent the turning off and on of
platform production in response to relative sea-level changes.

Geophysical and geochemical data acquired during logging of Hole
1007C provide detailed information on the sedimentary properties and
structure of the strata. L og-to-core correlation permitssignificant interpre-
tations about variations in sedimentation patterns on the toe-of-s ope of
GBB from the earliest early Miocene to Pleistocene. The general compat-
ibility of the discrete data points from shipboard petrophysical measure-
ments with the log data supports the integrity of the data sets. In general,
there is a downhole trend of increasing resistivity and sonic velocity.
Small-scale and long-term excursions are superimposed over this general
trend. These variations reflect the lithologic and diagenetic variations in
the core. Higher resistivity and velocity can be correlated approximately
with sediments described as firmgrounds, hardgrounds, or turbidites. In
addition, logs display little variation through monotonous units. As the
high values of the logs coincide with sequence stratigraphic important
sedimentary units, they display precisely al sequence boundaries.

Seventeen seismic sequences were distinguished prior to drilling.
Ages of the sequence boundaries were postulated from the biostratigraph-
ic information of the adjacent sites. These predictions proved to be very
accurate. In addition, the better preservation of the biostratigraphic mark-
ersat Site 1007, when compared to the more proximal sites, permits are-
finement of some of the ages. For example, the lower Pliocene sequence
was not datable in the more proximal Sites 1003 and 1005 due to the ab-
sence of age-diagnostic marker species. At this more distal site, a precise
stratigraphy through this interval is possible and the basa sequence
boundary is now dated as the top of the Messinian. For an intersite com-
parison of the ages of the seismic reflections that mark the sequence
boundaries, avertical seismic profile was acquired for an accuratetimeto
depth conversion at Site 1007. All the seismic sequence boundaries yield
the same ages as in the adjacent sites. This age consistency of seismic re-
flections proves the basic assumption of sequence stratigraphy that as-
sumes a chronostratigraphic significance to seismic reflections. The good
age control in this site and the entire transect allows the dating of the se-
quence boundaries and thus for the sea-level changes throughout the Neo-
gene.

Site 1007 shows three basic geochemical zones that relate to zones
seen previoudly. First, there isan upper flushed zone in which there are no
changes in the conservative elements and only minima changes in the
nonconservative elements such as Sr2*, Ca2*, and alkalinity. This zoneis
similar to that found at the upper slope sites (Site 1003, 1004, and 1005),
but differsin that minimal changes were observed in the concentration of
Sr?*. Thisisin contrast to the more proximal slope sites that exhibited no
change in nonconservative parameters such as Sr* over thisinterval. Site
1007 is similar to the more distal Site 1006 in this regard. This flushed
zone is aso thinner than in the proximal sites, with athickness of only 20
m compared to 40 m. Below the flushed zone, the concentration of the
conservative elements (Cl~ and Na*) shows a diffusional relationship to
the bottom of the hole. The concentration of K* shows a major decrease
between 900 and 1000 mbsf related to diagenesis of clay minerals. In
geochemical Zone 2, concentrations of the nonconservative elements
(Sr?*, SO,%, Ca*, NH,*, and alkalinity) show changes that are related to
local reactions such as the degradation of organic material and the recrys-
tallization of carbonate minerals. Immediately below the flushed zone, the
SO,% concentration decreases slightly as aresult of the local oxidation of
organic material. Thisisaccompanied by an increase in the concentration
of methane. The concentration of SO,*~ rises again to seawater values at
400 mbsf and then decreases to zero below 600 mbsf. The removal of sul-
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fate marksthe start of athird geochemical zone and correspondsto the ap-
pearance of concentrations of up to 10 ppm isobutane in the headspace
samples postulated to be of thermogenic origin. The concentration of Sr2*
inthisinterval isstrongly controlled by the solubility of celestite. Oncethe
SO,% has been completely removed from the pore waters, the Sr?* in-
creasesto over 5mM at adepth of 950 mbsf. A maximum in the Ca2* con-
centration between 350 and 400 mbsf indicates a probable zone of
carbonate dissolution in this area. Below this depth, Ca2* concentrations
decrease. When normalized to seawater Cl~ concentrations, this zone
shows a net removal of Ca2* from the pore waters.

Over the upper 900 mbsf the sediments consist of more than 90% car-
bonate. Below this depth, the concentration of carbonate decreases to be-
tween 60% and 80% with higher amounts of organic carbon (up to 1 wt%).
Organic carbon is also higher in Subunit IVB. The hole is dominated by
low-magnesium calcite (LM C), although Unit | consists mainly of arago-
nite with small amounts of dolomite and high-magnesium calcite (HMC).
Throughout the remainder of the hole, dolomite is a minor constituent
with concentrations of up to 40% in thin isolated intervals. Quartz is a
ubiquitous component throughout the core and there are documented oc-
currences of pyrite and clay minerals.

Site 1007 completed the data set needed to address the questionsin re-
gard to sea-level changes and fluid flow. A foraminifer and nannofossil
biostratigraphy provides the age control on the depositional changes that
arerelated to sea-level fluctuationsand the resulting sequence boundaries.
This sedimentary record will add to the database that is needed to eventu-
ally establish the global synchrony of sea-level changes. Furthermore, the
abundant well-preserved foraminifers in the Bahamas Transect give the
unique opportunity to compare the sedimentary record with the oxygen
isotope proxy for sea-level changes. This comparison will potentialy al-
low assessment of the causal relationship between the stratal pattern and
sea-level changes.

The geochemical profilesat Site 1007 indicate that thereisactive fluid
flow in the upper part of the strata, as at the other sites. The occurrence of
the change of gradients at similar depths along the transect gives strong
evidencethat flow isat |east partially horizontal and related to stratigraph-
ic boundaries. With increasing depth, diffusive processes become the
dominant transport mechanism.

BACKGROUND AND OBJECTIVES

Site 1007, at the crossing of seismic Lines 106 and 102B, islocat-
ed on the toe-of-slope of the western Great Bahama Bank (GBB) in
647 m of water depth (Fig. 1). The architecture of the strata at thislo-
cation displays the interfingering of prograding clinoforms and the
eastern portions of the drift deposit that forms a mound in the axis of
the Straits of Florida. The three youngest sequences show westward-
thinning clinoforms downlapping onto a thick wedge that onlaps and
interfingers with the underlying clinoforms (Fig. 2). This thick, on-
lapping wedge could be either a drift deposit or an accumulation of
mass-gravity flows that bypassed the upper slope. Below the wedge,
thedistal portions of the prograding clinoformsthin westward and in-
terfinger with the drift deposits of Site 1006. Therefore, Site 1007
was the link between this basina site and the proximal slope sitesto
the east.

Because Site 1007 is located in relatively deep water and in the
distal portions of the prograding sequences, a higher content of mi-
crofossils with good preservation was expected than in the more
proximal Sites 1005, 1004, and 1003. Therefore, the main objectives
of thissitein regard to sealevel wereto:

1. Precisely date the sequence boundaries,

2. Determine the facies in the distal portions of carbonate se-
quences, and

3. Assemble a data set suitable for comparing the sedimentary
record with the oxygen isotope record of the Neogene to Ho-
locene sea-level fluctuations.
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Figure 1. Location map of Site 1007. The site is located on the crossing of
seismic Lines 106 and 102B, approximately 7 km to the southwest of Site
1003 at the toe-of-slope of the western Great Bahama Bank.

Site 1007 was also an intermediate site for the fluid-flow objec-
tives. Interstitial water chemistry and in situ temperature measure-
ments of this site were expected to provide information about the
fluid flow in the lower slope and, by comparison with the three pre-
viously drilled proximal sites, assess |lateral changes of the flow.

OPERATIONS
Transit

The 4.2-nmi transit from Site 1003 to Site 1007 was made in dy-
namic positioning mode while tripping pipe and handling the BHAS.
A retrievable beacon was dropped at 0755 hr on the GPS coordinates
for Site 1007 (24°30.28l; 79°19.34W).

Hole 1007A

An APC/XCB BHA similar to that used at previous sites was as-
sembled and run to the seafloor. Hole 1007A was spudded at 1110 hr
on 24 March. On Core 1H, the flapper core catcher remained open
and some core fell out on the rig floor. The core had a good mudline
and was archived as 6.65 m recovery; however, another mudline core
was taken as a precaution. The water depth was 650.3 mbsl based on
the core recovery.

Hole 1007B

Hole 1007B was initiated at 1135 hr on 24 March at the same lo-
cation as Hole 1007A. Core 1H recovered 9.90 m, and the water
depth was defined at 647.4 mbsl based on recovery. APC Cores 1H
through 10H were taken from 0 to 91.7 mbsf with 97.1% recovery
(Table 1). The interval between 38 and 40 mbsf was missed because
the APC coring attempt after Core 4H refused to advance past 38.0
mbsf, presumably due to the presence of a hard layer. After drilling 2
m (38.0-40.0 mbsf), APC coring was resumed. Adara heat flow mea-
surements were performed on Cores 4H through 10H. APC coring
was terminated because of core disturbance from six successive par-
tial strokes and high overpull (Cores 5H through 10H). XCB cores
11X through 41X (91.7377.7 mbsf) were cut with 38.9% recovery.
The WSTP was deployed after Cores 14X, 17X, 22X, and 27X. XCB
coring was terminated when core recovery became unsatisfactory
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(13%) in the last nine cores. The hole was filled with 130 bbls of gel
mud, and the bit cleared the rotary table at 2245 on 25 March.

Hole 1007C

The ship was moved 20 m to the southwest, and aRCB BHA sim-
ilar to that used at the previous sites was run to the seafloor, which
was tagged with the bit at 647.3 mbsl. Hole 1007C was initiated at
0340 hr on 25 March and drilled from 0 to 302.0 mbsf. RCB cores
were cut from 302.0 to 1235.4 mbsf with 53.9% recovery. Three wip-
er tripswere required to condition the holewhile RCB coring. A short
trip was made from 504 to 357 mbsf without incident. Below 750
mbsf, overpull and drag increased from 10,000 to 20,000 | b, requiring
a second short trip. A third wiper trip was made at 821 mbsf, with
80,000-Ib overpull noted at 277 mbsf. The drill string had to be back-
reamed out of the hole through numeroustight spotsto 78.4 mbsf. No
ledges or fill were noted in running pipe back to the bottom of the
hole, and RCB coring continued from 821.4 to 1235.4 mbsf (total
depth). Coring was terminated after penetrating the base of the Neo-
gene. A gel mud sweep was circulated, and a conditioning trip was
made to 76.2 mbsf, with overpull at 171, 159, and 102 mbsf (50,000
Ib). The bit had to be reamed back to bottom from 1141.0 to 1235.4
mbsf. The bit was released, and the pipe was positioned at 111.5
mbsf. A Quad-combo log was run to 1158 mbsf. The FMS log was
canceled because of the large hole diameter; and the WST was run to
1093 mbsf. The VSP tool (WST) could not be pulled back into the
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Figure 2. Portion of seismic Line 106 displaying the
architecture of the strata at Site 1007. The Miocene
Sequences g through q are the thin distal parts of pro-
grading clinoforms. The package between C and D is
an onlapping wedge that unconformably overlies
sequence Boundary D. The Pleistocene package,
above C, progrades over this wedge.

pipe even after 5000-1b overpull. As at Site 1005, the Kinley crimper
and cutter were used to cut the logging line, and the WST was re-
trieved. The ship was under way to Site 1008 at 2018 hr on 3 April.

LITHOSTRATIGRAPHY
Introduction

A nearly continuous section of Pleistocene to upper Oligocene
sediments wasrecovered at Site 1007, which was drilled near the toe-
of-slope of the present-day GBB. Hole 1007A recovered 6.7 m of
nannofossil ooze and unlithified foraminifer wackestone. Hole
1007B recovered 198.4 m of nannofossil ooze, unlithified to lithified
foraminifer and peloidal wackestone and packstone, and foraminifer
nannofossil chalk. Hole 1007C, the deepest of the three holes, pene-
trated 1235.4 m of foraminifer wackestone, foraminifer nannofossil
chalk and limestone, hioclastic packstone to wackestone, mudstone,
and thin clay- and organic-rich layers, for atotal recovery of 53.9%.
Carbonate contentsin sediments recovered at Site 1007 average 91
10 wt%, but range to less than 20% in thin clay- and organic-rich lay-
ers (see “Organic Geochemistry” section, this chapter).

Sediments at Site 1007 are divided into eight lithostratigraphic
units on the basis of compositional and textural changes (Fig. 3).
Methods used to describe the sedimentary succession at Site 1007 in-
clude visual core descriptions, determination of silt- to sand-sized al-
lochems in wash samples, smear-slide analyses, and thin-section
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SITE 1007

Table 1. Site 1007 coring summary.

Length  Length Length  Length
Date Time Depth cored recovered Recovery Date Time Depth cored recovered Recovery
Core (1996) (UTC) (mbsf) (m) (m) (%) Core (1996) (UTC) (mbsf) (m) (m) (%)
166-1007A- 28R 28Mar 0145  561.8-571.4 9.6 49 510
1H 24Mar 1615 0.0-6.6 6.6 6.7 1010 29R 28Mar 0245  571.4-581.0 9.6 87 907
Coring totals 6.6 67 1010 30R 28Mar 0340  581.0-590.6 9.6 61 638
31R 28Mar 0445  590.6-600.2 9.6 81 843
166-1007B- 2R 28Mar 0615 600.2-609.8 9.6 18 189
1H 24Mar 1645 0.0-9.5 9.5 9.9 1040 33R 28Mar 0800  609.8-619.4 9.6 0.2 1.9
2H 24Mar 1720 9.5-19.0 9.5 99 1040 34R 28Mar 0915 619.4-629.0 9.6 4.4 46.2
3H 24Mar 1745 19.0-285 9.5 68 711 35R 28Mar 1020  629.0-638.7 9.7 46 469
4H 24Mar 1830 28.5-38.0 9.5 91 959 36R 28Mar 1135  638.7-648.3 96 31 326
5H 24 Mar 2015 40.0-49.5 9.5 10.1 105.8 37R 28 Mar 1255 648.3-657.9 96 5.2 53.8
6H 24Mar 2055 49.5-57.5 8.0 75 941 38R 28Mar 1415  657.9-667.5 9.6 40 415
7H 24Mar 2155 57.5-67.0 9.5 9.7 1020 39R 28Mar 1530  667.5-677.1 9.6 38 395
8H 24Mar 2230 67.0-76.5 9.5 87 91.1 40R 28Mar 1655 677.1-686.8 97 7.0 71.8
9H 24Mar 2320 76.5-84.7 82 84 1020 41R 28Mar 1805  686.8-696.4 9.6 6.0 62.4
10H 25Mar 0020 84.7-91.7 7.0 71 1020 42R 28Mar 1910 696.4-706.0 9.6 4.8 49.7
11X 25Mar 0110 91.7-101.2 95 6.1 64.1 43R 28Mar 2020  706.0-715.6 96 42 439
12X 25Mar 0150 101.2-110.6 9.4 13 141 A4R 28 Mar 2155 715.6-725.2 9.6 43 452
13X 25Mar 0215 110.6-120.0 9.4 0.6 6.5 A5R 28 Mar 2330 725.2-734.8 9.6 6.4 67.1
14X 25Mar 0335 120.0-129.5 9.5 0.3 3.0 46R 29Mar 0105 734.8-744.4 9.6 5.1 52.6
15X 25 Mar 0405 129.5-138.5 9.0 8.7 96.3 A7R 29 Mar 0235 744.4-754.1 9.7 5.8 59.3
16X 25 Mar 0445 138.5-147.4 8.9 6.8 75.9 48R 29 Mar 0355 754.1-763.7 96 6.1 63.1
17X 25 Mar 0605 147.4-156.8 9.4 7.8 83.4 49R 29 Mar 0515 763.7-773.3 9.6 55 57.0
18X 25Mar 0640  156.8-166.1 9.3 20 27 50R 29Mar 0620  773.3-783.0 9.7 52 535
19X 25 Mar 0710 166.1-175.4 9.3 15 15.8 51R 29 Mar 0745 783.0-792.6 9.6 5.3 55.0
20X 25Mar 0740  1754-184.7 9.3 05 49 52R 29Mar 0935  792.6-802.2 9.6 46 476
21X 25Mar 0820 184.7-193.9 9.2 04 41 53R 29Mar 1130  802.2-811.9 97 5.1 52.9
22X 25Mar 0930 193.9-203.1 9.2 0.0 01 54R 29Mar 1305  811.9-8215 9.6 43 444
23X 25Mar 1020 203.1-212.4 9.3 8.8 94.4 55R 30Mar 0145 821.5-831.1 96 33 34.8
24X 25Mar 1045 212.4-221.5 9.1 95 1040 56R 30Mar 0220 831.1-840.7 9.6 43 443
25X 25Mar 1110 221.5-230.6 9.1 8.7 95.8 57R 30Mar 0450 840.7-850.3 9.6 45 465
26X 25Mar 1135 230.6-239.8 9.2 9.3 101.0 58R 30Mar 0635 850.3-859.9 9.6 47 49.3
27X 25Mar 1250 239.8-249.1 9.3 8.8 94.2 59R 30Mar 0830 859.9-869.5 96 24 253
28X 25Mar 1335 249.1-258.4 9.3 6.0 64.1 60R 30Mar 1000 869.5-879.1 96 39 40.8
29X 25Mar 1415 258.4-267.7 9.3 38 403 61R 30Mar 1140 879.1-888.7 9.6 17 17.8
30X 25Mar 1450  267.7-276.9 9.2 69 754 62R 30Mar 1330  888.7-898.3 9.6 27 216
31X 25Mar 1525 276.9-286.0 9.1 05 5.6 63R 30Mar 1515 898.3-907.9 9.6 46 479
32X 25Mar 1610 286.0-295.1 9.1 26 280 64R 30Mar 1635 907.9-917.6 97 0.9 88
33X 25Mar 1705 295.1-304.3 9.2 1.0 10.3 65R 30Mar 1810 917.6-927.2 96 6.1 63.4
34X 25Mar 1740 304.3-313.6 9.3 17 17.8 66R 30Mar 1925 927.2-936.9 97 78 80.7
35X 25Mar 1820 313.6-322.8 9.2 04 4.2 67R 30Mar 2045 936.9-946.5 96 23 23.4
36X 25Mar 1855 322.8-332.0 9.2 0.7 7.6 6SR 30Mar 2210 946.5-956.1 96 26 271
37X 25Mar 1945 3320-3411 9.1 10 13 69R 30Mar 2330  956.1-965.7 9.6 75 783
38X 25Mar 2040 341.1-350.2 9.1 2.3 24.8 70R 31Mar 0055 965.7-975.3 9.6 8.6 89.4
39X 25Mar 2130 350.2-3594 9.2 16 17.0 71R 31Mar 0250  975.3-985.0 9.7 24 242
40X 25Mar 2240 359.4-368.5 9.1 14 154 72R 31Mar 0525  985.0-994.6 96 50 525
41X 26 Mar 0000 368.5-377.7 9.2 0.7 73 73R 31Mar 0710 994.6-1004.3 9.7 8.2 84.2
Coring totals 3757 1984 528 74R 31Mar 0945  1004.3-1013.9 9.6 72 747
166-1007C 75R 31Mar 1255  1013.9-1023.5 9.6 82 853
- g 76R 31Mar 1520  1023.5-1033.1 9.6 51 533
R 26Mar 1820 302.0-311.6 96 14 149 77R 31Mar 1710  1033.1-1042.8 97 13 133
2R 26Mar 1840 311.6-321.2 96 04 3.9 78R 31Mar 1955  1042.8-1052.4 96 85 883
3R 26Mar 1905 321.2-330.8 9.6 24 254 79R 31Mar 2150  1052.4-1062.1 97 65 667
4R 26Mar 1930 330.8-3404 9.6 19 202 80R OLApr 0040 1062.1-10717 96 84 877
SR 26Mar 2020 340.4-350.0 9.6 2r 278 81R OLApr 0245 1071.7-10813 96 81 844
6R 26Mar 2055 350.0-359.6 9.6 35 362 82R OLApr 0435  1081.3-1091.0 97 37 381
R 26Mar 2155 350.6-369.3 97 33 340 83R OLApr 0650  1091.0-1100.6 96 90 936
8R 26Mar 2255  369.3-378.9 9.6 38 393 IR OLApr 0945  11006-11103 07 05 979
SR 2rMar 0000 378.9-388.5 9.6 38 399 85R OLApr 1250  1110.3-1119.9 96 95 984
10R 2rMar 0045 388.5-398.1 9.6 36 378 86R OLApr 1515 1119.9-11295 96 64 663
1R 2rMar 0125 398.1-407.7 96 35 365 87R OLApr 1740 11295-1139.2 97 59 604
12R 2rMar 0220 407.7-417.4 97 45 459 88R OLApr 2020 1139.2-1148.8 96 76 794
13R 2rMar 0315 417.4-427.0 96 35 362 89R OLApr 2235 1148.8-11584 96 87 906
14R 2rMar 0410 427.0-436.7 97 40 410 90R 02Apr 0110  1158.4-1168.1 97 89 915
15R 2rMar 0455 436.7-446.3 9.6 65 618 91R 02Apr 0405 1168.1-1177.7 96 77 805
16R 27Mar 0610  446.3-455.9 9.6 38 399 PR 02Apr 0645  1177.7-1187.3 96 60 628
17R 27Mar 0745  455.9-4655 9.6 84 871 3R 02Apr 0925  1187.3-1196.9 96 26 379
18R 27Mar 1025  465.5-475.2 97 70 716 R 02Apr 1135 1196.9-12065 96 57 283
19R 27rMar 1215 4752-484.8 96 74 765 95R 02Apr 1335  1206.5-1216.1 96 24 253
20R 27Mar 1355 484.8-494.4 96 27 280 96R 02Apr 1515  1216.1-1225.8 97 35 355
21R 27rMar 1555 494.4-504.1 97 71 734 97R 02Apr 1705  1225.8-1235.4 96 29 302
22R 27Mar 1915  504.1-513.7 9.6 57 594 Coring totals 9334 5033 539
23R 27Mar 2030  513.7-523.3 9.6 83 869 - - -
24R 27Mar 2135  523.3-532.9 9.6 8.7 90.8
%gs g mar %%‘512 gﬁ%g‘g‘g? gg g? ggi Note: An expanded version of this coring summary table that includes lengths and
ar O~ . . 3 . 0 § H
SR S8Ma 0045 55215618 a7 83 855 depths of sections, location of whole-round samples, and comments on sampling

disturbance isincluded on CD-ROM in the back pocket of this volume.
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analyses. Most unit boundaries correspond to (1) inferred periods of
reduced deposition, expressed as firmgrounds, (2) changes in sedi-
ment composition, and (3) inferred periods of increased platform in-
put, expressed as turbidites. The degree of lithification of deposits
changes downhole (Fig. 3). Unit | consists of unlithified, partially
lithified, and lithified sediments, Unit I iscomposed of partialy lith-
ified to lithified sediments, and Units I11 through V111 consist of lith-
ified sediments.

Description of Lithologic Units
Lithologic Unit |

Intervals: 166-1007A-1H; 166-1007B-1H through 22X
Age: Pleistocene to late Pliocene
Depth: 0-203.1 mbsf

Unit | consists of asequence of nannofossil coze and variably lith-
ified wackestones to packstones. Smear-dide analyses indicate that
aragonite needles (5-10 mm) are an important but variable compo-
nent in the silt-sized fraction of Unit | (Fig. 4). The X-ray data are
compatible with the smear-dlide data, and show that the aragonite
content of the sediments decreases markedly at the base of Unit |
from a maximum of 70-80 wt% to less than 5 wt% (Fig. 4). In addi-
tion, color reflectance data show a strong positive covariance with
aragonite content (Fig. 4). Throughout this unit, silt- to fine sand-
sized peloids are the dominant allochem. The abrupt disappearance
of peloids (Fig. 4), a sharp decrease in aragonite needle abundance,
and a lithologic change to nannofossil chalk at the top of Core 166-
1007B-23X defines the contact between Units | and 1l (Fig. 3).

Unit | isdivided into four subunits (IA-1D) on the basis of com-
position and the distribution of firmgrounds, hardgrounds, and grav-
ity-flow and/or current deposits. Subunit A is a sequence of nanno-
fossil ooze, unlithified wackestone, and packstone that is interrupt-
ed by gravity-flow deposits. The contact between Subunits |A and
IB is defined at the base of a series of centimeter-thick grainstone
layersin Section 166-1007B-2H-1, 139 cm. Subunit I B is character-
ized by meter-scal e alternations between intervals of silt- and clay-
rich sediments and intervals of silt- and clay-free sediments. The
contact between Subunits IB and IC occurs at the top of the lower-
most of two hardgroundsin Section 166-1007B-2H-1, 139 cm. Sub-
unit | C encompasses a sequence of faintly laminated, unlithified pe-
loidal wackestone to packstone. This sequence is interrupted by an
interval of partialy lithified foraminifer wackestone (Section 166-
1007B-11X-2, 132 cm, through Core 166-1007B-14X) and a
slumped interval containing beds of unlithified packstone to float-
stone (Core 166-1007B-15X through Section 166-1007B-16X-3,
135 cm). The contact between Subunits IC and ID is defined by a
change in degree of lithification that coincides with afirmground in
Section 166-1007B-19X-1, 24 cm. Subunit ID consists of dlightly
dolomitized wackestone and packstone. The details of Subunits|A-
ID are outlined below.

Subunit A
Intervals: 166-1007A-1H; 166-1007B-1H through 2H-1, 139 cm.

Age: Pleistocene
Depth: 0-10.9 mbsf

Subunit 1A consists of an upper sequence of monotonous, white
to light gray nannofossil ooze (Sections 166-1007B-1H-1 through
1H-2, 40 cm) that changes downhol e into a sequence of white to pale
yellow unlithified foraminifer packstone, unlithified foraminifer
wackestone, and foraminifer nannofossil ooze that is interrupted by
10- to 30-cm-thick turbidites and centimeter-thick grainstones (Sec-
tions 166-1007B-1H-2, 40 cm, through 2H-1, 139 cm). Throughout
the lower part of Subunit 1A, little textural or compositional differ-
ence exists between intervals classified as either unlithified wacke-

SITE 1007

stone, unlithified packstone, or foraminifer nannofossil ooze. For ex-
ample, foraminifer nannofossil ooze with a grain-supported texture
occurs in Section 166-1007A-1H-1, 0-45 cm, whereas grain-poor
unlithified foraminifer wackestone occursin Section 166-1007A-1H-
1, 45-150 cm. The base of Subunit 1A is defined at the base of the
lowermost centimeter-thick grainstone layer in Section 166-1007B-
2H-1, 139 cm, and by adownhole change in the character of the sed-
iments at this point to meter-scale intervals of clay- and silt-rich sed-
iments that alternate with intervals of clay- and silt-poor sediments
(Fig. 3).

The upper part of Subunit 1A is composed of white to light gray
nannofossil ooze that is characterized by moderate bioturbation,
which is visible as color mottling or as distinct burrows filled with
fine-grained sediment or concentrations of silt- to fine sand-sized
skeletal grains. Allochems are primarily silt- to fine sand-sized
planktonic foraminifers, benthic foraminifers, and pteropods. Some
planktonic foraminifersare blackened asaresult of either pyritization
or phosphatization. Minor components include peloids, echinoderm
spines, coral fragments, lithoclasts, sponge spicules, and ostracodes.

White to pale yellow unlithified foraminifer packstone, unlithi-
fied foraminifer wackestone, and foraminifer nannofossil ooze that
make up the lower part of Subunit |A contain abundant planktonic
and benthic foraminifers, pteropods, echinoderm spines, peloids, and
shell fragments. Asin the upper part of this subunit, some planktonic
foraminifers are blackened and commonly concentrated within small
burrows. In Sections 166-1007B-1H-2 and 2H-1, 10- to 30-cm-thick
turbidites occur. Each turbidite is marked by a sharp basal contact
that is overlain by an unlithified bioclastic grainstone that grades up-
ward into unlithified wackestone. Within each turbidite interval, the
basal unlithified grainstone often contains fine to medium sand-sized
neritic carbonate grains, including shell fragments and Halimeda.
The dominant allochem in unlithified wackestoneis silt to fine sand-
sized planktonic foraminifers. In some cases, the tops of turbidite se-
quences are partialy lithified. Five grain intervals are present in Sec-
tion 166-1007B-2H-1, 90-139 cm. Theseintervals occur as centime-
ter-thick, grain-supported laminae within an otherwise monotonous
sequence of foraminifer nannofossil ooze. The base of the lowermost
of these laminae marks the base of Subunit A (Section 166-1007B-
2H-1, 139 cm).

Subunit IB
Intervals: 166-1007B-2H-1, 139 cm, through 5H-3, 56 cm

Age: Pleistocene
Depth: 10.9-43.5 mbsf

Subunit IB consists of a sequence of nannofossil ooze (Section
166-1007B-2H-1, 139 cm, through Core 166-1007B-3H) that grades
downhole into unlithified mudstone and wackestone (Core 166-
1007B-4H through Section 166-1007B-5H-3, 56 cm). Silt- to fine
sand-sized planktonic foraminifers are the dominant allochem in the
nannofossil ooze, whereas silt- to fine sand-sized peloids are the pri-
mary components in unlithified mudstone and wackestone. Benthic
foraminifers, pteropods, peloids, echinoderm spines, sponge spi-
cules, and lithoclasts occur throughout the entire subunit in relatively
minor amounts. Some grains are pyritized and appear blackened.
Bioturbation is pervasive and decreases in intensity downhole. Bio-
turbation is visible as (1) indistinct color mottling; (2) round, struc-
tureless burrows filled with unlithified to partialy lithified, fine-
grained sediment or concentrations of skeletal material; and (3) con-
centrations of pyritized grains. Subunit 1B is characterized by a cy-
clicity, manifest as an aternation between meter-scale intervals of
light-colored, clay- and silt-poor sediment and intervals of dark-col-
ored, clay- and silt-rich sediment. The base of Subunit IB is defined
at thetop of the lowermost of two hardgrounds that occursin Section
166-1007B-5H-3, 56 cm, and by the disappearance of meter-scale cy-
cles(Fig. 3).
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Figure 3. Synthesis of the dominant textures and components of the sedimentary succession at Site 1007.

In the upper part of Subunit IB (Section 166-1007B-2H-1, 139
cm, through Core 166-1007B-3H), light olive brown, silty peloidal
wackestone aternates with white nannofossil ooze. Contacts be-
tween these lithologies arein all cases gradational. Smear-dlide anal-
yses indicate that olive brown wackestones contain as much as 30%
silt and clay. The contrast in color and amount of silt and/or clay be-
tween the upper and lower parts of cycles decreases downhole from
Core 166-1007B-2H through 3H, such that only dlight differencesare
observed in Core 166-1007B-3H. In the lower part of Subunit IB
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(Core 166-1007B-4H through Section 166-1007B-5H-3, 56 cm),
clay- and silt-poor sediment alternates with gray, clay- and silt-rich,
unlithified mudstone. The gray mudstone is intensely bioturbated,
such that it isdifficult to determine the nature of transitionsinto clay-
and silt-poor sediment. Clay- and silt-rich intervals in Core 166-
1007B-4H arerelatively thin and thicken downhole through the base
of Subunit IB. Section 166-1007B-5H-1, 85 cm, to 5H-2, 81 cm, con-
tains skeletal debris, including large fragments of coral (Acropori-
dae) and red algae.
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Figure 3 (continued).
Subunit IC

Interval: 166-1007B-5H-3, 56 cm, through 19X-1, 24 cm
Age: Pleistocene to late Pliocene
Depth: 43.5-165.8 mbsf

Subunit IC consists of peloid-rich, unlithified biowackestone in
Sections 166-1007B-5H-3, 56 c¢cm, through 5H-CC, 37 cm, which
grades downholeinto faintly laminated, pale yellow to white, unlith-
ified peloidal wackestone to packstone. The sequence of laminated
peloidal wackestone to packstoneis interrupted by (1) partialy lithi-
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fied foraminifer wackestone in Section 166-1007B-11X-2, 132 cm,
through Core 166-1007B-14X, and (2) a slumped interval in Core
166-1007B-15X through Section 166-1007B-16X-3, 135 cm. The
base of Subunit IC isdefined by the presence of afirmground that co-
incideswith achangein degree of lithification in Section 166-1007B-
19X-1, 24 cm (Fig. 3).

Throughout Subunit I1C, silt to fine sand-sized peloids are the
dominant component. With the exception of the interval of partially
lithified foraminifer wackestone (Section 166-1007B-11X-2, 132
cm, through Core 166-1007B-14X), planktonic and benthic foramin-
ifers are rare and poorly preserved. The entire subunit appears mot-
tled as aresult of bioturbation. Bioturbation obscures primary, centi-
meter-scale laminae of centimeter-scale alternations of yellowish,
grain-supported sediment and whitish, mud-supported sediment.
Compositional variation in the clay- to silt-size fraction in the color
laminae is minimal, although qualitative smear-slide analyses sug-
gest that whitish layers contain relatively higher proportions of cal-
careous nannofossils and clay, whereas yellowish, grain-rich laminae
contain ahigher proportion of aragonite needles. The grain-supported
laminae and centimeter-scale, partialy lithified layers containing
abundant skeletal fragmentsin Section 166-1007B-7H-3 (10, 99, and
131 cm) areindicative of redeposition. Such features could represent
winnowed current deposits.

Recovery in the interval containing gray, partialy lithified, fora-
minifer wackestone (Section 166-1007B-11X-2, 132 cm, through
Core 166-1007B-14X) was poor. Dominant allochems are silt- to fine
sand-sized planktonic foraminifers, some of which arefilled with py-
rite and/or glauconite. Other components include benthic foramini-
fers, peloids, echinoderm spines, fish debris, and unidentifiable
blackened grains.

The slumped interval (Cores 166-1007B-15X through Section
166-1007B-16X-3, 135 cm) contains highly contorted interbeds of
gray unlithified foraminifer lithoclastic packstone to floatstone with
laminated, pale yellow to white, unlithified peloidal wackestone to
packstone. Gray unlithified packstone to floatstone contains litho-
clasts (up to 1 cmin diameter), benthic foraminifers, shell fragments,
and blackened grains. A lithified interval of packstone to floatstone
occursin interval 166-1007B-16X-3, 64—90 cm. Thin-section analy-
sis (Sample 166-1007B-16X-3, 82—-84 cm) shows that, although fine
sand-sized planktonic foraminifers are the dominant allochem within
the packstone to floatstone, echinoderm debris, micritized bioclasts,
fish remains, and shell fragments are also present. Many grains are
broken, filled with sediment, or micritized, suggesting that they were
reworked. This interval is underlain by two graded turbidites with
sharp basal contacts (intervals 166-1007B-16X-6, 61-114 and 114~
150 cm). Unlithified to partialy lithified packstone to floatstone,
which composes the lower part of the turbidites, contains lithoclasts,
coral debris, and benthic foraminifers. These intervals are underlain
by gray, unlithified packstone to floatstone and pale yellow, unlithi-
fied peloidal wackestoneto floatstone, which continue downholeinto
Section 166-1007B-17X-2, 100 cm. The lowermost part of Subunit
IC consists primarily of laminated, unlithified pel oidal wackestoneto
packstone. Toward the base of thissubunit (interval 166-1007B-17X-
4, 90-135 cm), faint, centimeter-scale color laminations disappear
and particle abundance increases gradually downsection to the top of
Subunit ID. Thin-section analysis of a bioclastic packstone that oc-
cursin Sample 166-1007B-17X-CC, 28-33 cm, shows that thisinter-
val contains many reworked skeletal grains and minor fine sand-sized
quartz grains and rock fragments.

Subunit ID

Intervals: 166-1007B-19X-1, 24 cm, through 166-1007B-22X
Age: late Pliocene
Depth: 165.8-203.1 mbsf

Subunit ID consists of asuccession of slightly dolomitized wacke-
stone to packstone. Dominant allochems are silt-sized peloids and
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Figure 4. Comparison of mineralogy and color reflectance data with smear-slide estimates of aragonite needles and peloids vs. depth in sediments at Site 1007.

silt- to fine sand-sized planktonic foraminifers. The entire subunit is
dlightly to moderately bioturbated. Bioturbation is visible as round,
structureless burrows (up to 1 cm in diameter) that are filled with pe-
loidal packstone. Molds of bioclasts occur in the lowermost part of
thisinterval (Cores 166-1007B-20X and 21X). The base of Subunit
ID is defined by the disappearance of peloids at the top of Core 166-
1007B-23X (Fig. 3).

Lithologic Unit [

Intervals: 166-1007B-23X through 33X
Age: early Pliocene
Depth: 203.1-302.0 mbsf

Unit Il consists entirely of light gray to pale yellow foraminifer
nannofossil chalk. Silt- to fine sand-sized planktonic foraminifersare
the dominant allochem. Minor components include fine sand-sized
benthic foraminifers, echinoderm spines, and occasional shell frag-
ments. Some grains are pyritized. Throughout Unit |1, sediments are
pervasively bioturbated. Bioturbation occurs as (1) color mottles, (2)
round, structureless burrowsfilled with fine-grained sediment or con-
centrations of skeletal material, (3) Zoophycos-type burrows, and (4)
Chondrites-type burrows.

Compositional and textural variation within Unit Il is minor. Sed-
iments are marked only by alternating intervals of higher and lower
grain abundance. Pyritized foraminifers, which are scattered through-
out this unit, are more concentrated in intervals with higher grain
abundance. The base of Unit 1 is defined at the top of the first of a
series of coarse-grained turbidites that occur in Section 166-1007C-
1R-1 (Fig. 3).
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Lithologic Unit 111

Intervals: 166-1007B-34X through 39X; 166-1007C-1R through 7R-
2,134cm

Age: late Miocene

Depth: 302.0-362.6 mbsf

Unit Il consists of a succession of light gray to light olive gray
foraminifer wackestone, foraminifer nannofossil chalk, and nanno-
fossil limestone. The upper part of Unit I11 (Sections 166-1007C-1R-
1 through 3R-1, 40 cm) contains a series of coarse-grained turbidites.
These turbidites typically have sharp, scoured basal contacts, which
are overlain by poorly sorted, bioclastic packstones/floatstones to
grainstones/rudstones that grade upward to foraminifer wackestones.
In some cases, rip-up clasts from the underlying lithology occur with-
inthe basal packstone/floatstoneto grainstone/rudstone (Fig. 5). Oth-
er componentsinclude blackened lithoclasts, shell fragments, benthic
foraminifers, and planktonic foraminifers. In the foraminifer wacke-
stone, foraminifer nannofossil chalk, and nannofossil limestone,
which make up the bulk of Unit I11, silt- to fine sand-sized planktonic
foraminifers are the dominant allochems. Minor alochems include
benthic foraminifers, echinoderm spines, and bioclasts. Some grains
arepyritized and concentrated within small burrows. The background
sediment of Unit 11 is, thus, a typical section of periplatform ooze,
sensu Schlager and James (1978). Pervasive sight to moderate bio-
turbation appears as undefined color mottles, or as distinct burrows
filled with whitish, grayish, and brownish sediment. The base of Unit
111 is defined at the top of a series of sharp-based intervals of fine-
grained, laminated packstone in Section 166-1007C-7R-2, 134 cm

(Fig. 3).
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Figure 5. Detail of aturbidite that occursin the upper part of Unit Il in inter-
val 166-1007C-1R-1, 82-97 cm. The basal contact is scoured and overlain by
poorly sorted, bioclastic packstone/floatstone to grainstone/rudstone that
grades upward to foraminifer wackestones. Note the occurrence of dark,
rounded lithoclasts and light-colored rip-up clasts from the underlying lithol-
ogy between 89 and 93 cm.

Lithologic Unit IV

Interval: 166-1007C-7R-2, 134 cm, through 43R-3, 50 cm
Age: late to middle Miocene
Depth: 362.6—-696.4 mbsf

SITE 1007

Unit 1V consists of a sequence of light gray, gray, and olive gray
foraminifer wackestone. Dominant allochems are silt- to sand-sized
planktonic foraminifers. Minor components are benthic foraminifers,
shell fragments, echinoderm spines, and micritized bioclasts. This
unit is characterized by (1) the occurrence of 5- to 10-cm-scaleinter-
vals of yellowish, fine-grained packstone with millimeter-scale pla-
nar laminations (Fig. 6), and (2) an aternation between decimeter- to
meter-scale intervals of densely cemented sediment with intervals of
weskly cemented sediment that show evidence of compaction. The
entire unit has been bioturbated to such a degree that other primary
sedimentary structures are obscured. Bioturbation appears as (1) col-
or mottling, (2) round, structureless burrows up to 3 cm in diameter
and 50 cm in length, and (3) Chondrites-type burrows (in Subunit
IVB). Celestite-filled fractures occur sporadically throughout Unit
IV. The largest of these, which ranges up to 1 cm in width, occursin
Section 166-1007C-39R-2, 12-24 cm.

Unit IV is divided into two subunits on the basis of a series of
firmgrounds and a hardground that occurs in Section 166-1007C-
22R-1, 25 cm, and a subsequent downhole change in the character of
the sediments. Above this contact, sediments show distinct alterna-
tionsin color, and intervals of laminated packstone are relatively rare
(or poorly preserved because of bioturbation). Below the lowermost
firmground, color variation is minimal, and the occurrence of 5- to
10-cm-scaleintervals of laminated packstonesincreases. The base of
Unit IV is defined at the top of a series of turbidites in Section 166-
1007C-42R-1, 0 cm (Fig. 3).

Subunit IVA

Interval: 166-1007C-7R-2, 134 cm, through 22R-1, 25 cm
Age: late to middle Miocene
Depth: 362.6-504.1

Subunit IVA consists primarily of light gray to gray foraminifer
wackestone. Dominant allochems are silt- to sand-sized planktonic
foraminifers. Minor components include benthic foraminifers, shell
fragments, echinoderm spines, and micritized bioclasts. Some grains
are pyritized. Thesilt- to clay-sized fraction consists of subegual pro-
portions of micrite and nannofossils. Throughout Subunit IVA, ara
gonite needles constitute a very minor proportion of matrix constitu-
ents (<5%). The base of Subunit IVA is defined at the top of a hard-
ground that occursin Section 166-1007C-22R-1, 25 cm.

Cores 166-1007C-7R, 8R, 19R, and 20R contain 5- to 10-cm-
scale layers of yellowish, fine-grained packstone with millimeter-
scale planar lamination. Each of these layers is marked by a sharp
basal contact and a gradational upper contact into foraminifer wacke-
stone. Although sediments throughout the rest of Subunit IVA are
generaly uniform in appearance, severa features suggest the pres-
ence of primary sedimentary structuresthat have been overprinted by
bioturbation. Small lensoids of yellowish, grain-supported material
occur scattered throughout this interval, which could represent the
bioturbated remnants of planar-laminated intervals, small-scale grav-
ity flow deposits, or winnowed layers of redeposited carbonate mate-
rial. In Section 166-1007C-9R-3, 86 cm, asharp contact occursin as-
sociation with distinctly neritic carbonate grains (Halimeda, ser-
pulids, and bivalves). Section 166-1007C-18R, 50-75 cm, comprises
asection of bioturbated, grain-supported sedimentsthat are underlain
by rotated beds. This interval may represent a lump block that is
overlain by afine-grained turbidite. A dark gray claystone occurs be-
neath thisinterval in Section 166-1007C-18R-3, 41-57 cm.

Subunit IVA sediments display gradual downhole trendsin color,
cementation, and compaction. Cores 166-1007C-7R through 10R are
generally uniform in color and degrees of compaction and cementa
tion. Beginning with Core 166-1007C-11R, Subunit VA sediments
are marked by alternating, decimeter- to meter-scale intervals of
darker and lighter color. In Cores 166-1007C-11R through 14R,
darker intervals are characterized by weak cementation and by an ori-
entation of burrows and thelong axes of grainsparallel to bedding. In
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Figure 6. Detail of yellowish, fine-grained packstone with millimeter-scale
planar laminae in interval 166-1007C-40R-1, 36—60 cm. Bioturbation par-
tially obscures some laminated intervals (e.g., 50-53.5 cm).
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lighter intervals, sediments are densely cemented and show no evi-
dence of compaction; furthermore, the color contrast between burrow
fill and the surrounding sediment is low. Cores 166-1007C-15R
through 22R are characterized by stronger variationsin color, cemen-
tation, and degree of compaction. Within these cores, darker intervals
are strongly compacted, such that burrows are flattened and elongat-
ed parallel to bedding. Lighter intervals areidentical to thosein Cores
166-1007C-11R through 14R. Contacts between dark- and light-col-
ored intervals are gradational in Cores 166-1007C-15R and 16R. In
Cores 166-1007C-17R through 22R, gradational contacts separate
dark intervals from overlying light intervas, whereas contacts be-
tween light intervals and overlying dark intervals are sharp.

Subunit VB
Interval: 166-1007C-22R-1, 25 c¢cm, through 42R-1, 0 cm

Age: middle Miocene
Depth: 504.1-696.4

Subunit 1VB consists primarily of light gray, gray, and olive gray
foraminifer wackestone, which contains 5- to 10-cm-scale layers of
yellowish, fine-grained packstone with millimeter-scale planar lami-
nae (Fig. 6). Some laminated packstones are bioturbated. The thick-
ness and occurrence of these layers increase markedly in Cores 166-
1007C-39R through 43R. Thin-section analysis showsthat yellowish
packstones are densely cemented and contain well-sorted, silt- tofine
sand-sized phosphatic fish debris and a variety of micritized, re-
placed, and/or recrystallized carbonate skeletal fragments (Samples
166-1007C-30R-3, 57-59 cm, and 40R-1, 35-57 cm). Some spar-
filled micritic envelopes were also observed.

Like Subunit IVA, Subunit 1VB is made up of alternating, deci-
meter- to meter-scale intervals of densely and weakly cemented sed-
iment. Two of the weakly cemented, compacted intervals are espe-
cially clay-rich and black in color (intervals 166-1007C-31R-5, 25—
37 cm, and 36R-1, 7-10 cm). Subunit IVB sediments generally lack
the sharp variations in color characteristic of sediments in Subunit
IVA, but they are otherwiseidentical compositionally and texturally.
The base of Subunit IVB occurs at the top of a series of turbiditesin
Section 166-1007C-42R-1, 0 cm.

Lithologic Unit V

Interval: 166-1007C-42R-1, 0 cm, through 56R-2, 29 cm
Age: middle Miocene
Depth: 696.4-832.7 mbsf

Unit V consists primarily of a sequence of light gray to light
brownish or olive gray foraminifer wackestone with minor intervals
of packstone and mudstone. Throughout this unit, silt- to sand-sized
planktonic foraminifers are the dominant allochem. Although benthic
foraminifers, bioclasts, and shell fragments occur in relatively minor
amounts, they are more abundant than in Units |11 and IV. Pyritized
grains are scattered throughout the interval. The entire unit is moder-
ately to intensely bioturbated and occurs as described in Unit 1V.

The upper part of Unit V contains a series of decimeter-scale tur-
bidites (Section 166-1007C-42R-1 through Core 166-1007C-44R).
Basal contacts are sharp and often scoured or rippled. These contacts
areoverlain by bioclastic packstone to grainstone/rudstone that grade
upward to bioclastic foraminifer wackestone (Fig. 7). Thelower parts
of these layers typically show planar lamination. A firmground oc-
curs within this turbidite sequence in Section 166-1007C-43R-3, 50
cm (Fig. 8). Within the turbidites below this firmground, there is a
general downsection increasein (1) the thickness of laminated inter-
valswithin each turbidite, (2) the thickness of individual planar lam-
inae, and (3) the grain size.

The remainder of Unit V (Core 166-1007C-45R through Section
166-1007C-56R-2, 29 cm) is characterized by an alternation of deci-
meter- to meter-scale, light- and dark-colored intervals. As in Unit
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Figure 8. Detail of afirmground (interval 166-1007C-43R-3, 43-59 cm) that

100 occurs within a sequence of turbidites in the upper part of Unit V.

Figure 7. Detail of a decimeter-scale turbidite in interval 166-1007C-44R-1,
75-100 cm. The basal contact is sharp and overlain by bioclastic packstone to
grainstone/rudstone that grades upward to bioclastic foraminifer wackestone.
The lower and middle part of this sequence shows planar lamination (82-96
cm).
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1V, light-colored interval s are densely cemented and show littleto no
evidence of compaction. Darker intervals are weakly cemented and
show evidence of compaction, including a flattening and elongation
of burrows parallel to bedding, and adraping of primary sedimentary
laminae around compacted burrows. In addition, thin-section analy-
sisof adark interval in 166-1007C-52R-2, 139-140 cm, suggeststhat
(1) the long axes of grainstend to be oriented parallel to bedding; (2)
some foraminifer tests and skeletal grains are compacted and broken;
and (3) primary sediment laminae are draped around skeletal grains.
Throughout Unit V, dark intervals often contain centimeter-scale,
bioturbated layers or discontinuous lensoids of yellowish hioclastic
packstone. Some of these layers show afaint parallel lamination. The
base of Unit V occurs at the top of a firmground in Section 166-
1007C-56R-2, 29 cm (Fig. 3).

Lithologic Unit VI

Interval: 166-1007C-56R-2, 29 cm, through 72R-2, 85 cm
Age: middle to early Miocene
Depth: 832.7-986.2 mbsf

Unit VI consists of a succession of light gray to light olive or
brownish gray foraminifer wackestone with minor intervals of fine-
grained bioclastic packstone and wackestone. Throughout this unit,
silt- to sand-sized planktonic foraminifers are the dominant allochem.
Toward the base of Unit VI, the sizes and sorting of the planktonic
foraminifers generally become more variable, with grain sizes rang-
ing from silt up to medium sand. Although benthic foraminifers, bio-
clasts, echinoderm debris, and shell fragments occur in minor
amounts throughout Unit VI, they are most abundant in the bioclastic
wackestone and packstone. Unit VI sediments are moderately to in-
tensely bioturbated. Bioturbation is visible as (1) described above,
and (2) as discrete Zoophycos-type burrows. The entire interval is
characterized by an alternation between decimeter- to meter-scalein-
tervals of light-colored, densely cemented sediment with decimeter-
scale intervals of weakly cemented, dark-colored sediment that
shows evidence of compaction.

Unit VI is divided into Subunits VIA and VIB on the basis of a
series of firmgroundsin Section 166-1007C-60R, 92 cm, and the oc-
currence of thin, clay-rich layers below thisinterval. The contact be-
tween Subunits VIA and VIB is defined at the base of these firm-
grounds (Section 166-1007C-60R-3, 92 cm). The base of Unit VI oc-
curs at the base of another series of firmgrounds in Section 166-
1007C-72R-2, 85 cm.

Subunit VIA

Interval: 166-1007C-56R-2, 29 cm, through 60R-3, 92 cm
Age: middle Miocene
Depth: 832.7-873.0 mbsf

Subunit VIA is characterized by an aternation of decimeter- to
meter-scale, light-colored intervals and decimeter-scale, dark-col-
ored intervals. Asin Units IV and V, the light intervals are densely
cemented and show little evidence of compaction, whereasthe darker
intervals are weakly cemented and show compaction features.

Sections 166-1007C-58R-2 through 59R-2, 107 cm, containinter-
vals of contorted bedding. This entire interval is interpreted to repre-
sent a slump deposit. A series of firmgrounds that occur below this
slumped interval defines the base of Subunit VIA (Section 166-
1007C-60R-3, 92 cm).

Subunit VIB

Interval: 166-1007C-60R-3, 92 cm, through 72R-2, 85 cm
Age: middle to early Miocene
Depth: 873.0-986.2 mbsf

Theforaminifer wackestone sequence that composes Subunit VIB
contains (1) isolated, fine-grained turbidite deposits in interval s 166-
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Figure 9. Section within the slumped interval 166-1007C-63R-1, 0 cm,
through 63R-2, 108 cm (interval shown 166-1007C-63R-1, 7-60 cm). The
composition of the Slump is similar to the surrounding sediment, indicating a
local source for the slump mass.



1007C-62R-1, 0-79 cm, and 65R-2, 0—-36 cm; (2) a slumped interval
(Fig. 9), identica to that noted in Subunit VIA, in Sections 166-
1007C-63R-1, 0 cm, through 63R-2, 108 cm; and (3) thin interval s of
dark, clay-rich nannofossil chalk in intervals 166-1007C-66R-2, 25—
50 cm, 66R-3, 7-10 cm, and 69R-2, 11-13 cm. Beginning in Core
166-1007C-67R and continuing downhole through the base of Unit
V1, sediments appear more crystalline. The base of Subunit VIB is
defined at the base of aseries of firmgrounds in Section 166-1007C-
72R-2, 85 cm (Fig. 3).

Lithologic Unit VII

Interval: 166-1007C-72R-2, 85 cm, through 166-1007C-92R
Age: early Miocene
Depth: 986.2-1187.3 mbsf

Unit VII consists of a sequence of foraminifer wackestone with
minor intervals of mudstone and foraminifer wackestone to pack-
stone. Dominant allochems are fine to medium sand-sized planktonic
foraminifers. Minor components include benthic foraminifers and
skeletal fragments. Some grains are blackened. Disseminated pyrite
crystals occur throughout Unit VI, but they are especialy prevalent
in Cores 166-1007C-75R through 93R. M oderate to intense bioturba-
tionis pervasive and occurs as described above. The base of Unit VII
is defined at the top of Core 166-1007C-93R on the basis of achange
in sediment color, a decrease in grain abundance and grain size, and
the occurrence of black chert nodules (Fig. 3).

Unit VII is aso characterized by an alternation between well-ce-
mented, decimeter- to meter-scale, light-colored intervals and deci-
meter-scale, dark-colored intervals that show evidence of compac-
tion. There is a general downhole trend in the degree of compaction
in the dark intervals and in the style of diagenetic alteration. The up-
per and lower contacts of the dark intervals show adownhole change
from gradual to sharp, in which the bases of the dark intervals be-
come sharp at dightly shallower depths than do the upper contacts.
Beginning in Core 166-1007C-86R and continuing to the bottom of
Unit VI, thelower parts of thedark intervalsare cut by anastomosing
or wispy solution seams (Fig. 10). In Core 166-1007C-77R, burrows
are outlined by white reaction rims or halos up to 2 mm thick (Fig.
11). The intensity and thickness of the rims increase downhole
through Core 166-1007C-82R, and decrease again downsection to-
ward the base of Unit VII.

The foraminifer wackestones that comprise Unit VII contain nu-
merous turbidites and clay-rich layers. Turbidites occur in Section
166-1007C-74R-6, 38 cm; in Sections 166-1007C-76R-1 through
76R-2, 19 cm; and in Sections 166-1007C-78R-4, 49 and 121 cm, and
78R-5, 83 cm. Components include planktonic foraminifers and bio-
clasts, some of which are blackened. The upper parts of these turbid-
ites are dark and typically show evidence of postdepositional com-
paction. Some dark intervals in Subunit VVIIB grade downward into
soft, clay-rich sediment that contains abundant organic matter (see

“Organic Geochemistry” section, this chapter). Such sediment occurs
in intervals 166-1007C-75R-1, 362 cm; 75R-2, 7290 cm; 78R-2,
8-18 cm; and 80R-3,21 cm. The lowermost part of the interval
166-1007C-75R-1, 382 cm, contains an especially high amount of

SITE 1007

organic matter, as evidenced by a high fluorescence under UV light.

A slumped interval occurs in Section 166-1007C-83R-4.
Lithologic Unit VII1
Interval: 166-1007C-93R through 97R

Age: early Miocene to late Oligocene
Depth: 1187.3-1235.4

Figure 10. Anastomosing or wispy solution seams within a dark interval in
Unit VII (interval 166-1007C-87R-3, 0-18 cm). Solution seams first occur in
Core 166-1007C-86R and increase in intensity to the bottom of the hole.

seminated organic matter occur throughout this interval. Black chert
nodules occur in intervals 166-1007C-93R-2;-48 cm; 94R-4,
110-118 cm; and 97R-2, £37 cm. Moderate to intense bioturbation

Unit VIII consists of pale yellow and light gray foraminifer wack- is pervasive, and visible as indistinct, round, structureless burrows or
estone and bioclastic wackestone. Primary allochems are fine sarak faint color mottles.
sized planktonic and benthic foraminifers, shell fragments, and bio- Unit VIII is characterized by an alternation of decimeter- to
clasts. Blackened (glauconized) grains, disseminated pyrite, and disieter-scale, light- and dark-colored intervals that are generally sim-
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Figure 11. White reaction rims or halos that surround burrowsin interval 166-
1007C-79R-1, 50-70 cm. First appearance of such reaction halosisin Core
166-1007C-77R. The intensity and thickness of rimsis greatest in Core 166-
1007C-82R. Below this interval, intensity decreases toward the base of Unit
VII.
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ilar to those described in overlying units. Throughout this unit, dark
intervals are crosscut by small, featherlike, compaction/dissolution
cracks similar to the anastomosing or wispy solution seams described
in Unit VII. Downcore, differences in color, degree of compaction,
and cementation between light and dark intervals decrease.

Discussion

Deposits recovered at Site 1007 contain elements identified at
more proximal Site 1003 and more distal Site 1006. This sedimentary
succession isinterpreted to record an interplay between (1) changein
platform-to-basin morphology, (2) sea-level variation; (3) pelagicin-
put, and (4) ocean currents. In contrast to other sites drilled during
Leg 166, the section at Site 1007 is characterized by an increased oc-
currence of turbidites and slumped intervals, and by arelatively high
amount of clay- and silt-sized siliciclastics in the upper Pliocene and
Pleistocene parts of the section. In addition, below 1120 mbsf, sedi-
ments at Site 1007 are marked by the presence of compaction-disso-
Iution features, namely, the anastomosing or wispy solution seams.

Sedimentary Succession

The high amount of turbidites and slump deposits probably re-
flects the position of Site 1007, near the toe-of-slope of the Great Ba-
hama Bank, where the break in slope causes deposition of mass grav-
ity flows. Intervals containing yellowish, fine-grained packstone with
millimeter-scale planar laminae at Site 1007 (see “Unit IV” above)
correlate roughly with intervals containing turbidites at Site 1003. For
example, Subunit VA at Site 1003, characterized by a high abundance
of turbidites, is temporally equivalent to Subunit IVB at Site 1007,
which contains an abundance of 5- to 10-cm-thick layers of yellow-
ish, laminated, fine-grained packstone. Petrographic analysis indi-
cates that fine-grained packstone at Site 1007 contains a well-sorted
abundance of phosphatic fish debris and carbonate skeletal grains that
have been replaced, recrystallized, and/or micritized (see “Subunit
IVB” above). Taken as a whole, sedimentologic and petrographic
features suggest that laminated packstones at Site 1007 consist of
ramp-derived carbonate sediment, which was reworked and redepos-
ited by turbidity currents.

The lithology of slumped deposits suggests that slumped material
is derived locally. Similar (middle Miocene) deposits drilled during
Leg 101 were interpreted to have been deposited by gravity flows,
such as debris flows and/or high-density turbidity currents (Fulthorpe
and Melillo, 1988). Postulated causes for slumping include (1) sedi-
ment loading and subsequent gravitational instability during a rise in
sea level, (2) slope failure during a fall in sea level, and (3) earthquake
activity (Fulthorpe and Melillo, 1988).

The Pleistocene section at Site 1007 is characterized by a meter-
scale alternation between (1) silt- and clay-rich sediment and (2) silt-
and clay-poor sediment. These alternations are similar to the clay cy-
cles observed in the Pleistocene section at Site 1006, and are inter-
preted to reflect erosion of continent-derived siliciclastics during sea-
level lowstands and incipient sea-level rise, and a subsequent increase
in neritic and pelagic input following flooding. At Site 1006, these
cycles were characterized by sharp basal contacts overlain by clay,
whereas cycles at Site 1007 are characterized by gradual contacts be-
tween intervals of clay/silt-rich and clay/silt-poor sediment. This dif-
ference probably reflects a larger Pleistocene neritic and/or pelagic
input at this site relative to at Site 1006.

Pleistocene and upper Pliocene sediments at Site 1007 contain a
higher abundance of silt- to fine sand-sized siliciclastic grains relative
to Pleistocene and upper Pliocene deposits at other Leg 166 sites. Al-
though the upper part of the Pleistocene is not present at Site 1007,
seismic stratigraphic and biostratigraphic data suggest that the upper
Pliocene section is thicker and characterized by a higher sedimenta-
tion rate relative to other Leg 166 sites (see “Seismic Stratigraphy”
and “Biostratigraphy” sections, this chapter). This thickness variation



is caused by two processes: (1) an accumulation of mass gravity-flow
deposits, which bypassed the upper slope and accumulated at Site
1007; and (2) an increasein the amount of current drift deposits. This
latter increase could reflect a migration of the northward-flowing
Santaren Channel Current toward the platform during the late
Pliocene and earliest Pleistocene.

As at other sites drilled during Leg 166, the sedimentary succes-
sion at Site 1007 records an important change in the mode of neritic
carbonate production. At the base of Unit | (base of upper Pliocene),
there is a sudden increase in the occurrence of platform-derived ma-
terial, including aragonite needles and peloids (Fig. 4). The turnover
from skeletal-dominated to aragonite needle/pel oid-dominated sedi-
ments probably reflects the coupled effects of (1) climate change and
(2) the transition of the Bahama Bank from a carbonate ramp, char-
acterigtic of the Miocene, to the present-day, flat-topped carbonate
platform (Eberli and Ginsburg, 1989).

The Miocene section at Site 1007 is nearly identical to the Mio-
cene section recovered at Sites 1003, 1005, and 1006. It consists of
alternating intervals of (1) well-cemented, decimeter- to meter-scale,
light-colored, clay-free intervals that show no evidence of compac-
tion; and (2) decimeter-scale, dark-colored, relatively clay-rich inter-
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dances of microfossils. The preservation varies among poor, moder-
ate, and good. Another unconformity separates the lower and upper
Pliocene, and the lower Pliocene is a thick, continuous sequence. The
Miocene/Pliocene boundary occurs between Cores 166-1007B-32X
(289 mbsf) and 166-1007C-1R-1 (303 mbsf). It is impossible to lo-
cate the boundary more precisely owing to the poor preservation and
absence of nannofossil and planktonic foraminiferal marker species.
Several Miocene planktonic foraminiferal events occur between
Samples 166-1007C-3R-CC (323.35 mbsf) and 4R-2,09cm,
(332.39 mbsf), indicating the presence of an unconformity similar to
those found at Sites 1003 and 1005. The abundance of calcareous mi-
crofossils in the upper Miocene sediments is highly variable, and they
are generally poorly preserved, although scattered samples yield
well-preserved faunas.

The middle/upper Miocene boundary is placed in between Sam-
ples 166-1007C-19R-1, 670 cm, (475.87 mbsf) and 20R-2, +21
123 cm (487.51 mbsf). A well-constrained biostratigraphy is provid-
ed by the nannofossils and planktonic foraminifers for the lower and
middle Miocene interval. The lower/middle Miocene boundary oc-
curs between Samples 166-1007C-63R-1 and 65R-3,089cm, at
910 mbsf. The loweimmiddle Miocene biostratigraphic sequence ap-

vals that show evidence of compaction (see “Unit V" above). Thespears continuous. Three intervals of reduced sedimentation that occur
alternations are interpreted to reflect changes in the rate of neritic cawrithin the sequence correlate to the time-equivalent hiatuses at Site
bonate input and the subsequent impact of these changes on the @f03. The microfossils occur mainly within the clayey intervals (see
mary diagenetic potential of sediments. In this regard, light-coloredLithostratigraphy” section, this chapter) and show varying states of
well-cemented intervals may reflect periods of higher neritic (aragopreservation from poor to good. The base of the sedimentary se-
nite and high-Mg calcite) input and the deposition of sediments witlquence is assigned to the upper Oligocene calcareous nannofossil
a higher diagenetic potential. In contrast, dark-colored, weakly ceZone NP25 and the planktonic foraminiferal Zone P22. In summary,
mented intervals may reflect (1) periods of decreased neritic inpuhe numerous biohorizons include most marker species for zonal as-
and (2) the deposition of sediments with higher amounts of low-Mgignment and provide sufficient detail to construct a reliable bio-
calcite. stratigraphy for the sedimentary sequence recovered at Site 1007.
Site 1007 vyields in situ uppeniddle bathyal benthic foramin-
iferal faunas with diverse platform-derived taxa in the upper Pliocene
to Pleistocene section and minor transported shallow-water benthic
In the Miocene and upper Oligocene alternations between welforaminifers in and below the lower Pliocene section. Deep-water
cemented intervals and clay-rich intervals, an increase in overglilanulinids are common in the Miocene to lower Pliocene section.
compaction is observed. Beginning in Core 166-1007C-86R and coffhe deep-water planulinids occur sporadically in the upper Pliocene,
tinuing to the bottom of Hole 1007, the lower parts of dark intervaldut they are absent from the Pleistocene section.
are cut by anastomosing or wispy solution seams. Similar trends have
been noted in Upper Cretaceous carbonate rocks from offshore Lou-
isiana (Scholle et al., 1983). In these rocks, the primary alternation of
carbonate-rich (light) and carbonate-poor (dark) lithologies has been Calcareous nannofossils in Holes 1007A, 1007B, and 1007C are
accentuated by mechanical and chemical compaction, which has mmoderately to poorly preserved. Zonal boundaries at Site 1007 are
sulted in the export of carbonate from originally carbonate-pootisted in Table 2 and shown in Figure 12.
zones to carbonate-rich zones. Similarly, at Site 1007, solution seams Calcareous nannofossils from Samples 166-1007A-1H-CC and
tend to be concentrated in carbonate-poor intervals, and networks 886-1007B-1H-CC are characterized by the presenBseotioemil-
anastomosing solution seams initially isolate carbonate in whitishania lacunosa andReticul ofenestra asanoi and the absence Bfnil-
zones that are probably burrow fillings (Cores 166-1007C-86R anthnia huxleyi and Gephyrocapsa parallela. These two samples are
87R). Whitish zones (burrows) are lost below this interval. The intenbetween 0.95 and 1.16 Ma (between the basgeptfiyrocapsa par-
sity and occurrence of anastomosing solution seams increase dovattela and the base &. asanoi) in the middle part of Zone NN19 at
core in Unit VIII of Site 1007 to such an extent that differences in colabout the Jaramillo Event. Large-foi@ephyrocapsa spp. (larger
or, degree of compaction, and cementation between light and dark ithan 6 um) was found in Samples 166-1007B-2H-CC and 3H-CC (19
tervals decrease and the primary dark/light alternation is lost. These 26 mbsf), indicating an age range between 1.20 and 1.44 Ma. The
compaction-related dissolution trends were not observed in simildirst appearances @ephyrocapsa caribbeanica andGephyrocapsa
sediments recovered from identical depths at Site 1003. oceanica mark the base of the Pleistocene and occur in Sample 166-
1007B-4H-CC (38 mbsf). Samples 166-1007B-5H-CC through 22X-
CC (50 to 200 mbsf) are characterizedAsgudoemiliania lacunosa
and the absence @&. caribbeanica and are correlated to the upper
Pliocene. Because discoasters define the upper Pliocene zonal bound-
The sedimentary sequence recovered from the three holes corechaes NN16 through NN18 but are rare to absent in this interval, this
Site 1007 consists of a 1230-m-thick interval of Pleistocene to uppénterval cannot be subdivided. Abundant reworked specimens from
Oligocene sediments. The section includes a relatively condenséide early Pliocene or older are also recognized in Samples 1007B-
Pleistocene interval compared with Pleistocene successions at th&X-CC through 14X-CC. Samples 166-1007B-23X-CC through
other transect sites higher up the slope of the Great Bahama Bar#2X-1, 68-69 cm, (212287 mbsf) contain abundant specimens of
Pleistocene calcareous microfossils are abundant and moderatelySghenolithus abies andReti cul ofenestra pseudoumbilicus, which de-
well preserved. The expanded upper Pliocene section lies uncofine the NN15/16 boundary (3.66 Ma). B$scoaster asymmetricus
formably below the Pleistocene interval and yields varying abunwas also found in these samples, this interval is assigned to the lower

Burial-Compaction Features

Calcareous Nannofossils
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Table 2. Calcareous nannofossil bioevents.

Age Interval Depth*

Event (Ma) (cm) (mbsf)
T Gephyrocapsa spp. (large) 1.20 1007B-1H-CC to 1007B-2H-CC 14.23
B Gephyrocapsa spp. (large) 1.44 1007B-3H-CC to 1007B-4H-CC 4354
B G. caribbeanica (NN18/19) 172 1007B-3H-CC to 1007B-4H-CC 43.54
T R. pseudoumbilicus (NN15/16) 3.66 1007B-22X-CC to 1007B-23X-CC 202.98
B C. rugosus 47 1007B-32X-1, 68-69, to 1007B-32X-CC 287.60
T small Reticulofenestra int. 6.5 1007C-1R-CC to 1007B-34X-1, 102-104 304.30
B D. quinqueramus (NN10/11) 8.6 1007C-3R-CC to 1007B-37X-1, 35-37 327.99
T D. hamatus (NN9/10) 9.40 1007C-14R-2, 41-43, to 1007C-15R-1, 78-40 432.99
B D. hamatus (NN8/9) 10.7 1007C-19R-1, 67-70, to 1007C-20R-2, 121-123 481.68
B C. coalitus (NN7/8) 11.3 1007C-21R-4, 104-106, to 1007C-22R-3, 34-36 503.69
T C. floridanus (NN6/7) 13.2 1007C-49R-3, 109-111, to 1007C-50R-1, 70-72 769.40
T S heteromorphus (NN5/6) 13.6 1007C -50R-1, 70-72, to 1007C-51R-3, 118-121 780.59
T H. ampliaperta (NN4/5) 15.6 1007C-58R-2, 112-114, to 1007C-59R-2, 67-71 857.50
T S belemnos (NN3/4) 18.3 1007C-69R-CC to 1007C-70R-4, 106-109 967.44
B S belemnos (NN2/3) 19.2 1007C-73R-3, 71-74, to 1007C-74R-3, 46-50 1003.04
B D. druggii (NN1/2) 23.2 1007C-85R-2, 150-151, to 1007C-86R-2, 100-102 1117.85
T R. bisectus (NP25/1) 239 1007C-95R-2, 32-33, to 1007C-96R-3, 0-1 1117.85

Notes: B = base, T = top. * = average depth for the interval; for actual interval depth, see coring summary on CD-ROM. Average depth was used for constructing Figure 12.

Pliocene Zone NN14 to NN15. Samples 166-1007B-32X-CC
through 33X-CC contain rare and poorly preserved nannofossil spec-
imens, which hampers zonal assignment.

Well-preserved specimens of Discoaster quinqueramus and Dis-
coaster berggrenii were found in Samples 166-1007B-37X-1, 35-37
cm, 166-1007C-3R-1, 105-107 cm, and 166-1007C-3R-CC, which
indicates Zone NN11 (5.6 to 8.6 Ma). The absence of the large form
R. pseudoumbilicus confines this interval to the lower part of Zone
NN11 (older than 6.5 Ma). Discoaster neohamatus and Discoaster
bellus, which indicate the lower upper Miocene Zone NN10, were
found in Samples 166-1007B-37X-1, 35-37 cm, through 41X-CC
and 166-1007C-5R-2, 50-52 cm, through 13R-2, 41-44 cm. Samples
166-1007C-15R-1, 37-40 cm, through 19R-1, 67-70 cm, are corre-
lated to the lowermost upper Miocene Zone NN9 on the basis of the
presence of Discoaster hamatus and Catinaster calyculus. Samples
166-1007C-20R-2, 121-123 cm, and 166-1007C-21R-4, 104-106
cm, are characterized by the occurrence of Catinaster coalitus, the
lowest occurrence of which defines the Zone NN8/7 boundary.
Cyclicargolithus floridanus, which last appears at the Zone NN6/7
boundary, occurs below Sample 166-1007C-50R-1, 70-72 cm. The
highest occurrences of Sphenolithus heteromorphus, Helicosphaera
ampliaperta, and Sphenolithus belemnos, each of which defines the
lower to middle Miocene Zones NN5, NN4, and NN3 are detected in
Samples 166-1007C-51R-3, 118-125 cm, 59R-2, 67-71 cm, and
70R-4, 106-109 cm, respectively. The bases of NN3 and NN2, de-
fined by thefirst appearances of S. belemnos and Discoaster druggii,
respectively, were found in Samples 1007C-73R-3, 71-74 cm/74R-
3, 46-50 cm, and 85R-2, 150-151 cm/86R-2, 100-102 cm.

Below the NN2/1 boundary to bottom sample, the abundance of
calcareous nannofossils decreases, and Braarudosphaera bigel owii,
which lives abundantly in the neritic environment, was found. The
lowermost two samples, Samples 166-1007C-96R-3, 0-1 cm, and
97R-CC, contain the Oligocene species Sphenolithus ciperoensis,
which defines the Zone NP25/NN1 boundary. This indicates that the
bottom of Hole 1007C is correl ated to the uppermost Oligocene Zone
NP25.

Planktonic Foraminifers

Planktonic foraminiferal biostratigraphy of Site 1007 is based on
core-catcher samples from three holes that were supplemented by
discrete samples from the lower Pliocene to Oligocene section.
Planktonic foraminifers are present throughout the record, although
shells are rare in some intervals, and the preservation is highly vari-
able, ranging from poor to good. Despite their rarity and poor preser-
vation in some sections, almost al marker species are present, and a
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reliable Neogene planktonic foraminiferal biostratigraphy was estab-
lished for Site 1007.

The planktonic foraminiferal assemblages of Holes 1007A and
1007B are typically abundant and well preserved in the Pleistocene
and the upper Pliocene. Samples 166-1007A-1H-CC and 166-
1007B-1H-CC through 5H-CC contain highly diverse assemblages
typified by Globorotalia truncatulinoides and Globorotalia tosaen-
sis. The presence of G. tosaensisin Sample 166-1007A-1H-CC indi-
cates that the upper part of the Pleistocene is missing at this site, as
the top of the G. tosaensis rangeis 0.6 Ma. The presence of G. trun-
catulinoides assigns thisinterval to Zone N22.

Samples 166-1007B-6H-CC through 22X-CC appear to represent
an expanded sequence of upper Pliocene Zone N21. The planktonic
foraminiferal assemblages are highly diverse and the preservation
varies from moderate to good, although the preservation deteriorates
somewhat in the lowest part of the upper Pliocene. Several samples
contained abundant reworked Zone N19 planktonic foraminifers,
making zonal assignment difficult. Most of the samplesin thisinter-
val are characterized by the presence of G. tosaensis, Globorotalia
limbata, Globorotalia miocenica, and Globigerinoides extremus.
The last appearance of the latter three species occurs in Sample 166-
1007B-6H-CC. According to the ages of their latest occurrences (2.3
Mafor G. miocenica, 2.4 Mafor G. limbata, and 1.8 Mafor G. extre-
mus) and the juxtaposition with the first appearance of G. truncatuli-
noides, ahiatus is placed just below the Pliocene/Pleistocene bound-
ary.
Samples 166-1007B-23X -3, 66-68 cm, through 31X-CC yield di-
verse lower Pliocene assemblages. The planktonic foraminifers are
generally abundant and preservation is moderate to good in the upper
part of this interval. Planktonic foraminifers in the lowest lower
Pliocene of this section, comprising Samples 166-1007B-30X-CC
and 31X-CC, are poorly preserved. The assemblages are character-
ized by Dentoglobigerina altispira, Globorotalia margaritae, and
Globigerina nepenthes. The latest occurrences of D. altispira (3.1
Ma), G. margaritae (3.6 Ma), and G. nepenthes (4.18 Ma) are in
Sample 166-1007B-23X-3, 66—-68 cm. The first occurrences of G.
tosaensis (3.2 Ma) and G. miocenica (3.6 Ma) occur in the next sam-
ple uphole, Sample 166-1007B-22X-CC, which indicates that the
lower/upper Pliocene boundary is either unconformable, extremely
condensed, or thereis substantial reworking of lower Pliocene spec-
imens.

Samples 166-1007B-32X-1, 68-69 cm, (286.68 mbsf) through
166-1007C-3R-CC, 5-7 cm, (323.35 mbsf) yield rare to abundant
planktonic foraminifers with variable preservation. The first occur-
rence of Globigerinoides conglobatusin Sample 166-1007C-3R-CC,
5-7 cm, the lowermost sample of this sequence, indicates an age of
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Figure 12. Calcareous nannofossil and planktonic foraminiferal zonation and benthic foraminiferal faunal changesfor Site 1007. Recovery for each hole is adja-
cent to the cores. Solid triangles mark the position of samples examined for stratigraphy and benthic foraminiferal faunas. The age-depth plot is based on the
biohorizonsin Tables 2 and 3.
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6.2 Mafor thelower boundary of this section. The last appearance of between Samples 166-1007C-81R-6:22 cm, and 83R-3, 280
the nannofossil small Reticulofenestra spp. (6.5 Ma) occurs 20 m cm (1087 mbsf). Zone N4 is the total rang&okugleri (21.5 to 23.8
abovethislevel. Either thefirst occurrence of G. conglobatusis older Ma). At Site 1007, this zone ranges between Samples 166-1007C-
in this area or the latest occurrence of small Reticulofenestra spp. is 84R-3, 136137 cm, and 95R-1, 14850 cm (1100 to 1214 mbsf).
younger. Nonetheless, this overlap between G. conglobatus and the Zone N4 is not subdivided into Zones N4b and N4a because the
small Reticulofenestra spp. indicates that the interval between 303 marker speciesGloboquadrina dehiscens, was found sporadically at
and 328 mbsf is uppermost Miocene. The Miocene/Pliocene bound- this site. Below Zone N4, Samples 166-1007C-96R-2, &m, and
ary lies above this interval, between 287 and 304 mbsf (see “Calca®7R-1, 136133 cm, are dominated IBlobigerina ciperoensis, Glo-
eous Nannofossils,” this section). bigerina angulisuturalis, andGlobigerinoides primordius, which are

The first appearances Globorotalia cibaocensis (7.7 Ma) ands. consistent with the upper Oligocene assignment indicated by the nan-
extremus (8.1 Ma) were found between Samples 166-1007C-3R-CQiofossils (see “Calcareous Nannofossils,” this section).
and 4R-2, 910 cm, at the same level @sconglobatus, which indi-

cates the presence of an unconformity. The interval between Samples Benthic Foraminifers
166-1007C-4R-2,910 cm, and 19R-1, 670 cm, is characterized
by upper Miocene species. The absendgeoblobogquadrina hume- The upper Pliocene to Pleistocene section at Hole 1007B vyields

rosa indicates that the sediments below the unconformity are asdiverse platform-derived taxa in and above Sample 166-1007B-18X-
signed to Zone N16. The base of this zone is defined by the first aC. Redeposited foraminifers originated from reefal (&gphiste-
pearance oReogloboquadrina acostaensis (10.9 Ma), which occurs  gina lessonii, Asterigerina carinata, Tretomphalus spp.; for others,
between Samples 166-1007C-19R-1;-BY cm, and 20R-2, 121  see “Biostratigraphy” section, “Site 1003” chapter, this volume),
123 cm (482 mbsf). The appearance of this species also approximatd®llow neritic (e.g.Cibicides lobatulus, Elphidium spp.), and upper
the middle/upper Miocene boundary and is consistent with the narfbathyal (e.g.,Bulimina marginata, Planulina foveolata) environ-
nofossil event used to place this boundary. ments. Samples 166-1007B-19X-CC through 22X-CC contained rare
Middle Miocene Zone N14 is the concurrent range betweementhic foraminifers with poor preservation. Below this, early
Globorotalia mayeri and G. nepenthes. The last appearance of Pliocene and older samples contain minor transported shallow-water
Globorotalia mayeri (11.4 Ma) at Site 1007 occurs between Sampledenthic foraminifers, primarilyA. lessonii, A. carinata, andElphidi-
166-1007C-19R-1, 6770 cm, and 20R-2, 12123 cm, (482 mbsf) umspp.
immediately below the base of N16. The first appearancé. of Below the Pliocene/Pleistocene boundary at Site 1006, the benth-
nepenthes (11.8 Ma) is between Samples 166-1007C-24R-6328 ic foraminiferal assemblages contain planulinids that are more typi-
cm, and 25R-2,-5 cm (533 mbsf). Zone N13 is represented by Sameal of an open-ocean setting, whereas the overlying Pleistocene sec-
ple 166-1007C-25R-2,-5 cm, only. The top of thEohsellalineage  tion yields more restricted planulinids. There is a similar pattern at
(11.9 Ma) and Zone N12 is in Sample 166-1007C-26R-6568m  Site 1007, with sporadic occurrence$tdnulina wuellerstorfi from
(550 mbsf). There is approximately 200 m of sediments within Zon&amples 166-1007B-9H-CC through 18X-CC and consistent deep-
N12, the base of which is marked by the first appearan€ehstlla water planulinids in and below Sample 166-1007B-23X-CC (early
fohsi (12.7 Ma), occurs between Samples 166-1007C-46R-530 Pliocene and older).
cm, and 47R-2,42 cm, at a depth of 742 mbsf. The first appearance The paleobathymetric estimate for Site 1007 is upper middle
of Fohsella praefohsi and the base of Zone N11 occurs in Samplebathyal (606800 m), determined on the basis of the upper depth lim-
1007C-51R-3, 118125 cm (791 mbsf). Zones N10 and N9 are rep-it (approximately 600 m) of several taxa that are present at different
resented by only one sample each at Site 1007. The base of Zone Né®els, depending on the age of the section (&rgmalinoides cap-
is defined by the first appearanceFatsella peripheroacuta (14.8 itatus, Anomalinoides globulosus, Anomalinoides pseudogrosse-
Ma) between Samples 166-1007C-52R-3;30cm, and 53R-2,80  rugosus, Anomalinoides semicribratus, Cibicidoides robertsonianus,
87 cm (800 mbsf). The first appearanceOobulina universa (15.1  Planulina rugosa, Pyrgo murrhina), and the lower depth limit of
Ma) and top of Zone N9 occur between Samples 166-1007C-53R-PJanulina ariminensis (~800 m). The global first occurrence fef
80-87 cm, and 54R-1, 3B3 cm (808 mbsf). The lowermost zone in ariminensis is N16. Below this, the lower depth limit is constrained
the middle Miocene is Zone N8, which is defined as the range frorby several species generally found shallower than 1000 mNilg.,
the first appearance Bfaeorbulina sicana (16.4 Ma) to the first ap-  onis pompilioides, Planulina ambigua, andPlanulina dohertyi). This
pearance oD. universa. The base oP. sicana occurs between Sam- does not necessarily reflect a paleobathymetric change within the
ples 166-1007C-63R-1, 664 cm, and 65R-3, 9903 cm (910 middle bathyal zone; rather, it is an artifact of the age ranges of the

mbsf). paleobathymetric marker taxa.
The uppermost lower Miocene Zone N7 is the gap between the
base ofP. sicana and the last appearanceCdtapsydrax dissimilis Sedimentation Rates

(17.3 Ma). At Site 1007, Zone N7 is represented only by Sample 166-
1007C-65R-3, 99103 cm (921 mbsf). Planktonic foraminifers are  Site 1007 was drilled at the toe-of-slope on the leeward side of the
rare and not well preserved in this sample. However, samples abo@BB. The stratigraphic section recovered at Site 1007 is 1230 m
and below with similar abundances and preservation yielded severdiick, representing the interval from the middle Pleistocene to the up-
specimens oP. sicana andC. dissimilis, respectively, which indi- permost Oligocene. The sedimentation rates were determined on the
cates that this gap is real. The marker for the base of Zone N6 (1&asis of nannofossil and planktonic foraminiferal biostratigraphy.
Ma) is the first appearance Gfobigerinitainsueta. At Site 1007, the  The age-depth relationship of these nannofossil and planktonic fora-
abundance of this species is rare at best, and its first occurrence waifer datums from Holes 1007B and 1007C is plotted in Figure 12.
found between Samples 166-1007C-70R-4;-108 cm, and 71R-1, Individual datums are listed in Tables 2 and 3.
25-28 cm (973 mbsf). The average sedimentation rate for the Pleistocene interval is rea-
Zone N5 spans the interval from the first appearan& iokueta sonably well constrained; calcareous nannofossils and planktonic
to the last appearance @&loborotalia kugleri (21.5 Ma). At Site  foraminifers are abundant, a prerequisite for reliable datum levels. A
1007, this interval occurs from Sample 166-1007C-71R-3£285 linear regression of the datum levels indicates that the long-term
cm, (975 mbsf) to the base of Zone N5, which was found betweeRleistocene sedimentation rate is 5 cm/k.y. The zero-depth intercept
Samples 166-1007C-83R-3, -Z® cm, and 84R-3, 13837 cm is 0.95 Ma, indicating that the top of Hole 1007B is older than 0.95
(1100 mbsf). Within Zone N5, the first appearanceGbdbiger- Ma, which is consistent with the nannofossils. Current action along
inoides altiapertura (20.5 Ma) is also a useful datum, and it is placedthis part of the slope increased during the last 1 m.y., either through
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Table 3. Planktonic foraminiferal bioevents.

Age Interval Depth*
Event (Ma) (cm) (mbsf)
T G. obliquus 1.3 1007B-2H-CC to 1007B-3H-CC 22,57
T G. extremus 1.77 1007B-5H-CC to 1007B-6H-CC 53.54
B G. truncatulinoides (N21/22) 20 1007B-5H-CC to 1007B-6H-CC 53.54
T G. exilis 2.2 1007B-5H-CC to 1007B-6H-CC 53.54
T G. limbata 24 1007B-5H-CC to 1007B-6H-CC 53.54
TD. altispira 3.09 1007B-22X-CC to 1007B-23X -3, 66-68 200.34
T Sphaeroidinellopsis spp. 312 1007B-22X-CC to 1007B-23X-3, 66—68 200.34
B G. tosaensis (N20/21) 3.2 1007B-22X-CC to 1007B-23X-3, 66—68 200.34
T G. margaritae (N19/20) 3.58 1007B-22X-CC to 1007B-23X-3, 66—68 200.34
T G. nepenthes 4.18 1007B-22X-CC to 1007B-23X -3, 66-68 200.34
B G. conglobatus 6.2 1007C-3R-CC to 1007C-4R, 9-10 327.87
B G. cibaoensis 7.7 1007C-3R-CC to 1007C-4R, 9-10 327.87
B G. extremus 8.1 1007C-3R-CC to 1007C-4R, 9-10 327.87
B N. acostaensis 109 1007C-19R-1, 67-70, to 1007C-20R-2, 121-123 481.69
T G. mayeri (N14/15) 11.4 1007C-19R-1, 67-70, to 1007C-20R-2, 121-123 481.69
B G. nepenthes (N13/14) 11.8 1007C-24R-6, 28-31, to 1007C-25R-2, 2-5 532.75
T Fohsella (N12/13) 11.9 1007C-25R-2, 2-5, to 1007C-26R-6, 53-56 542.48
B Fohsella fohsi (N11/12) 12.7 1007C-46R-3, 50-53, to 1007C-47R-2, 0-2 742.12
B Fohsella praefohs (N10/11) 14.0 1007C-51R-3, 118-121, to 1007C-52R-3, 30—-32 791.54
B G. peripheroacuta (N9/10) 14.8 1007C-52R-3, 30—-32, to 1007C-53R-2, 80-87 800.20
B O. universa (N8/9) 15.1 1007C-53R-2, 80—-87, to 1007C-54R-1, 31-33 808.39
B P. sicana (N7/8) 16.4 1007C-63R-1, 60-64, to 1007C-65R-3, 99-103 910.25
T C. dissimilis (N6/7) 173 1007C-65R-3, 99-103, to 1007C-66R-2, 40-43 925.35
B G. insueta (N5/6) 18.8 1007C-70R4, 106-109, to 1007C-71R-1, 25-28 97341
B G. altiapertura 205 1007C-81R-6, 22—-24, to 1007C-83R-3, 28-30 1086.75
T G. kugleri (N4/5) 215 1007C-83R-3, 28-30, to 1007C-84R-3, 136-137 1099.62
B G. kugleri (P22/4) 238 1007C-95R-1, 148-150, to 1007C-96R-3, 0-2 1213.71

Notes: B = base, T = top. * = average depth for the interval; for actual interval depth see coring summary on CD-ROM. Average depth was used for constructing Figure 12.

ashift in the current axis or an increase in velocity. This caused non- this section). Just above this unconformity, approximately 20 m of
deposition and/or erosion to occur along the toe slope of the GBB. uppermost Miocene sediments were found. The sedimentation rate
The base of this interval is bounded by a hiatus just below the for this short section cannot be determined, but the planktonic fora-
Pliocene/Pleistocene contact (see “Planktonic Foraminifers,” thisiniferal events that occur at the unconformity require it to be much
section). The duration of this hiatus was approximately 0.4 m.y.  higher than 1 cm/k.y. This may provide evidence for some platform
The upper Pliocene interval is highly expanded with an averagproduction and export to the basal slope during the uppermost parts
sedimentation rate of 21 cm/k.y. This is much higher than in timeef nannofossil Zone N11 and planktonic foraminiferal Zone N17
equivalent intervals at the other Great Bahama Bank slope transgdessinian), or it represents a lowstand wedge.
sites, where sedimentation rates of abot8 2m/k.y. were found Although the number of upper Miocene planktonic foraminiferal
(i.e., pelagic sedimentation). The increased sedimentation rate at Séad nannofossil datums is limited because of preservation of the fos-
1007 seems to be the combined result of deposition of platform-dails and rarity of marker species, those present suggest a high sedi-
rived material that bypassed the upper slope and was deposited at thentation rate (13 cm/k.y.) during this period. Sedimentation rates at
toe-of-slope and the accumulation of drift sediments. This interpretdahe other Great Bahama Bank transect Sites 1003 and 1005 were sim-
tion is supported by the geometry of the package. The upper Plioceilar. Site 1006, farther out in the basin, shows a much lower upper
interval appears to be a distinct seismostratigraphic unit that pinch@diocene sedimentation rate (3 cm/k.y.; i.e., pelagic in nature). This
out toward the upper slope of the platform (see “Seismic Stratigrasedimentation rate pattern shows that either the Great Bahama Bank
phy” section, this chapter). This platformward termination of sediplatform was shedding to the gently dipping slope during the late Mi-
ments can best be explained by the processes described above. ocene or that the upper Miocene package records a shift in the posi-
The lower Pliocene package is bounded by a hiatus at the top atidn of drift deposition higher up the slope. The upper Miocene se-
a 16-m interval of undifferentiated sediments at the base. The durguence outlined by the seismic stratigraphy supports the first inter-
tion of the hiatus spanning the lower/upper Pliocene boundary is apretation (see “Seismic Stratigraphy” section, this chapter).
proximately 1 m.y. (3.2 to 4.2 Ma; see “Planktonic Foraminifers,” The middle and early Miocene sedimentation rates show four cy-
this section). The sedimentation rate below this hiatus is 17.5 cm/k.gles with alternating low (<2 cm/k.y.) and high (>5 cm/k.y) rates. Pe-
and is similar to the high rates at the slope sites located higher up thieds marked by lower rates of sedimentation occurred from 9.5 to
slope (Sites 1003 and 1005) or in the Straits of Florida (Site 1006).1.5, 13 to 15, 16.5 to 17.5, and 20.5 to 23 Ma and correlate to hia-
This indicates that the locus of deposition of platform-derived matetuses of similar duration at Site 1003. Periods of faster deposition oc-
rial extended from the upper flank down to the toe-of-slope. The basaurred from 11.5to0 13, 15to0 16.5, 17.5 to 20.5, and older than 23 Ma,
of this package at Site 1007 lies above a section (287 to 304 mbsf) which correspond to intervals at Site 1003 with similarly high sedi-
undetermined age because of poor preservation of the microfossilmentation rates. These cycles represent the turning off and on of plat-
The sample immediately above 287 mbsf cont@erstolithus rug- form production in response to changes in relative sea level.
osus, indicating that it must be 4.7 Ma or younger. Below 304 mbsf,
the presence of smétkticul ofenestra spp. indicates an age of 6.5 Ma
or older. Therefore, the interval of poor preservation represents either PALEOMAGNETISM
an interval of very low sedimentation (<1 cm/k.y.) or contains a hia-
tus that straddles the Miocene/Pliocene boundary. A lithologic break Shipboard paleomagnetic measurements were conducted at Holes
occurs at the base of this interval of poor preservation (304 mbsf},007B and 1007C. Whole-core cryogenic measurements were con-
which indicates continuity with the overlying lower Pliocene sedi-ducted on APC and XCB cores from Hole 1007B. As a result of po-
ments and is more consistent with the presence of a hiatus (skeity uncertainties, unrecovered intervals, and limitations in reliabil-
“Lithostratigraphy” section, this chapter). ity of directional data from the shipboard cryogenic magnetometer,
A late Miocene hiatus was detected at approximately 328 mbsforrelation to the geomagnetic polarity time scale (GPTS) was limit-
that spanned approximately 2 m.y. (see “Planktonic Foraminifers,2d. Only tentative reversal zones could be identified in the shallow
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part of Hole 1007B. In the upper portion of Hole 1007B, archive-half 15-mT AF intensity (mA/m)
cores were analyzed at 20-cm intervals at NRM and 15-mT AF de- 0.01 0.1 1 10 100
magnetization level, and in deeper parts at only the NRM level. Asa 0
result of weaker intensities with depth and measurement problemsas-
sociated with lower intensities, Holes 1007A (failed mudline) and

1007C (rotary drilled core) were not analyzed for magnetostrati-
graphic purposes. As with Sites 1003 through 1006, the reliability of

both the inclination and declination data were suspect (see “Explana-
tory Notes” chapter, this volume).

The magnetic intensities of Holes 1007B ranged from about 10 to
about 1.0 mA/m at the NRM level. After 15-mT AF demagnetization,
intensity values usually fell to between about 1 and 0.3 mA/m (Fig.
13). Split-core measurements in Hole 1007C failed to have sufficient
NRM intensities to overcome the axial bias problem with the cryo-
genic magnetometer. The low magnetic intensities throughout most
of the core, the generally diamagnetic character of the whole-core
susceptibility measurements, and several saturation isothermal rema-
nent magnetization (SIRM) acquisition tests (Fig. 14) suggest that the
remanence is carried by magnetite. In unconsolidated sediments from
Hole 1007B, the remanence is likely carried by single-domain mag- . . TR
netite. In deeper, more indurated sediments from Holes 1007B aq%:ﬁttlforle?;fgemm:rﬁgcleog;t;nﬂty after 15-mT AF demagnetization in APC
1007C, magnetic remanence is held by either slightly coarser grain '
magnetite or perhaps highly interacting, single-domain magnetite
(Fig. 14).

Directional data collected from the cryogenic magnetometer at
Site 1007 should be viewed with caution, given the problems with the
cryogenic magnetometer. The NRM inclination data in APC cores
(below about 10 mbsf) from Hole 1007B show a strong grouping of
values that are 60° or greater (Fig. 15). After 15-mT AF demagneti-
zation, much of the upper 35 mbsf moves to lower inclination angles,
and several portions show reverse polarity (Fig. 15). Below a zone of
drilling disturbance (Core 166-1007B-5H), the inclination data also
show several zones that had reverse polarity or inclination angles that
had dropped significantly from the NRM values.

Although the inclination data in Hole 1007B had several 2- to 3- 0
m-thick intervals with reverse polarity, the shipboard data could not 1 oplied field ('}108
definitively constrain a reversal stratigraphy. The top 2 mbsf in Hole B1io : ppl : c
1007B had normal polarity after 15-mT AF demagnetization and was ' Efs
underlain (~218 mbsf) by inclinations that trend toward reverse po- Fe
larity. Two zones of normal polarity were indicated by higher posi- 2 IA
tive inclination at about X1 and 2832 mbsf. The interval from
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nantly reverse polarity in the upper part of Hole 1007B is consistent

with shipboard biostratigraphy, which suggested that the base of Core 0.6

166-1007B-1H is approximately 1 Ma, somewhere in the Cir e b 220 em

Matuyama Chron (i.e., the C1n Brunhes Normal Chron is missing). I . I

The normal polarity at the very top of the core may perhaps be correl- 0.6 0.8 1.0

ative with the Jaramillo Subchron (C1r.1n). The other normal polarity IRM300 m7/SIRM

zones at about 20 and 30 mbsf, if confirmed, may be correlative with

short polarity events above the Olduvai Subchron (Sample 166gure 14. A. Isothermal remanent magnetization acquisition curves for sev-

1007B-4H-CC has a calcareous nannofossil age of between 1.44 anal samples from Site 1007, representing differing lithologies and degrees of

1.66 Ma; see “Biostratigraphy” section, this volume). cementation. Most of the samples from unconsolidated sediment (A-F) show
Whole-core magnetic susceptibility was measured in Holescquisition patterns similar to that of single-domain magnetite. Several sam-

1007B and 1007C by the MST. For the most part, susceptibility wases (G-K) show slightly greater saturation levels, which may indicate either

diamagnetic (negative) in the APC cores of Hole 1007B (Fig. 16)artial oxidation to maghemite, highly interacting single-domain magnetite,

This diamagnetism is characteristic of carbonate-rich sediments perhaps a coarser grained magnetite component. B. Comparison of ratios

(Shipboard Scientific Party, 1991). Several positive susceptibilityrom the IRM acquisition data. The upper right portion of the plot is used to

peaks and variations in the degree of diamagnetism are also seenéfine a single-domain magnetite mineralogy. The Site 1007 data from

the APC magnetic susceptibility data (Fig. 16). An exceptionally higltemented limestone and clay-bearing samples (G-K) suggest that magnetic

positive susceptibility was measured in the top several meters of Haolgnanence is carried by magnetite, which is coarser grained than the single-

1007B, near the seafloor. This high susceptibility might be related tdomain type found in the overlying, unconsolidated sediments.

a nondepositional surface and/or to an interval of increased detrital

magnetic material (lag), consistent with the middle Pleistocene age
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proposed for the seafloor sediments (see “Biostratigraphy” sectiod007B. Examination of the susceptibility data and the cores in this in-
this volume). A proposed fine-grained magnetite remanence carri¢erval seems to suggest a least-partial contamination related to XCB
in the section cored with the APC is also consistent with these preoring. Many of the positive susceptibility peaks were only single
dominantly diamagnetic susceptibility results, as susceptibility igoints and were tentatively correlated with zones of inflow from drill-
grain-size dependent in magnetite (Maher, 1988) and does not usualg. In Hole 1007C, a similar, generally diamagnetic susceptibility
ly show positive susceptibilities with a carbonate matrix. Downcoreywas encountered, although several intervals between 1000 and 1200
the sections of Holes 1007B and 1007C cored with the XCB and thabsf had slightly positive susceptibilities (Fig. 17), perhaps related
RCB also show a mainly diamagnetic signal. Several short, positivi® greater amounts of siliciclastic input.

susceptibility spikes are prominent in the lower portions of Hole

NRM inclination 15-mT AF inclination
-90 0 90 -90 0 90

Depth (mbsf)
(&)
o
I

100 L

Figure 15. Inclination data from the shipboard cryogenic magnetometer in
split-cores from Hole 1007B. Inclination angles after 15-mT AF demagneti-
zation show several zones of reverse polarity in the upper 30 mbsf and a
strong trend toward reverse polarity for much of the data. From about 60 to
90 mbsf in Hole 1007B, the figure also shows intervals that trend toward
reverse polarity after 15-mT AF demagnetization. Unfortunately, correlation
to the GPTS was hindered by the incomplete removal of an overprint compo-
nent after 15-mT AF demagnetization. See text for further discussion of the
directional data and measurement problems encountered at this site.
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Figure 16. Whole-core magnetic susceptibility data from the MST at Hole
1007B for the APC section. Susceptibility ismostly diamagnetic asaresult of
the high carbonate content, but several positive susceptibility intervals or
spikes occurred. These positive susceptibility intervals may be a result of
greater detrital input correlative with the darker color, low carbonate litholo-
gies.

ORGANIC GEOCHEMISTRY

At Site 1007, the shipboard organic geochemistry program in-
cluded determinations of inorganic carbon, total carbon, total nitro-
gen, and total sulfur in addition to safety monitoring for hydrocarbon
gases. The analytical procedures are described in the “Explanatory
Notes” chapter (this volume).

Volatile Hydrocarbons

At Site 1007, low methane (Cconcentrations (4 ppm) were
observed between 0 and 22.0 mbsf. Below this depth, methane shows
a steady increase from 13 to 178 ppm at 479.1 mbsf (Table 4 on CD-
ROM; Fig. 18). Between 479.1 and 600 mbsf, methane concentra-
tions increase to 1000 ppm after which they stabilize to approximate-
ly 1000 ppm. Ethane ¢was first detected at 47.5 mbsf (Table 4 on
CD-ROM). The G/C, shows only minor variation (+20), except
for an interval (6061000 mbsf) where the {, ranges between 20
and 40 (Fig. 18).

Higher weight hydrocarbons {0 were first detected at 350.2
mbsf at Site 1007 (Table 4 on CD-ROM). The distribution of the
higher weight hydrocarbons is illustrated by the plots of isobutane
andn-butane in Figure 18. Isobutane antlutane concentrations in-
crease from trace levels (<1 ppm) at 350.2 mbsf to greater than 10
ppm in an interval from 540 to 850 mbsf. Below this interval, concen-
trations decrease to low levels (<1 ppm) at 1200 mbsf (Fig. 18). At
the base of the section, high butane concentrations (>10 ppm) are
again observed at 1207.2 mbsf. Hydrogen sulfidS)tas detected
at 54.0 mbsf and shows large variation{4113 ppm) in the upper
245 mbsf (Table 4 on CD-ROM). At greater depthS ldoncentra-
tions vary between 20 and 40 ppm

Magnetic susceptibility
(S| units)

400

Depth (mbsf)
©
=)
S
I
|
|
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Figure 17. Magnetic susceptibilities for Hole 1007C. Although mainly dia-
magnetic, several intervals with more frequent positive susceptibilities may
correspond to greater relative detrital input associated with clay layers and
contourite deposits.
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Figure 18. Concentration of methane (C,) and methane/ethane (C,/C,) in

Hole 1007B (solid circles) and Hole 1007C (open circles), and iso- and n- Figure 19. Concentration of carbonate and total organic carbon (TOC) at Site
butane (I-C, and n-C,) concentrations of headspace gases from Site 1007. For 1007. Solid circles = Hole 1007B, and open circles= Hole 1007C.

C,, solid circles = isobutane and open circles = n-butane.

bons were not produced in situ, but rather migrated from deeper
I norganic and Organic Carbon, Total Sulfur, sources. The marked increase in the concentration of the heavy-
9 and 'Igotal Nitrogen weight hydrocarbons in headspace gases below 540 mbsf in Hole
1007C (lithologic Units IVB through VIA) occurs in a sequence char-
Carbonate datafor Site 1007 are presented in Figure 19andin T~ acterized by large acoustic velocity changes (see “Physical Proper-
ble 5 on CD-ROM. Carbonate contents vary from 18 to 100 wt% ties” section, this chapter). However, the top of this interval does not
(Fig. 19). Inthe uppér 900 mbsf of the section. carbonate content USU- coincide with any major changes in the acoustic velocity of the sedi-
aly }angéd between 85 and 100 wt%. Sampl esthat deviate from this ~ MeNt (see “Physical Properties” section, this chapter) as seen at Site
range (468.2-468.9 mbsf, 595.0-595.3 mbsf, and 746.2 mbsf) are 1003 and 108
confined to dark-colored clay-rich intervals (see “Lithostratigraphy”
section, this _ch_apter). The carbonat_e content beIOV\_/ 900 mbsf d_isplays INORGANIC GEOCHEMISTRY
a larger variation (7AL00 wt%), with the fluctuations becoming
smaller at the base of the hole (Fig. 19). . . . .
Seventy-seven samples with low carbonate contents were selecteq!/Norganic chemical analyses were conducted on 54 interstitial wa-
for total organic carbon (TOC), total sulfur (TS), and total nitroge er samples squeez_ed f_rom Whole-round samples at a frequency of
(TN) analyses. TOC at Site 1007 varied from 0.0 to 1.3 Wt% (Figone every other section in the first three cores and one per core there-
19). Low TOC concentrations (<0.5 wt%) are restricted to the uppeqﬁer' Below 30.0 mbs_f, the hardness of the sediments necessitated
450 mbsf of the section, whereas higher concentrations (>1.0 Wioh king samples intermittently from soft layers \{vhen t_h_ey Were recov-
are observed in Iithologié Subunit IVB (576.8 mbsf, and 595.0 mbs red. Below 800 mbsf, only small volumes of interstitial water could
and Unit VII (1110.7 mbsf) in dark-colored interva{Is. Within litho- °€ extracted (<3 mL), and not all of the standard_ shpboarcj analyses
logic Unit V and Subunit IVA, a decrease in TOC content occurs Witk?omd be Comp'eE,ed- A_nalytlcal m?thods are detailed !’n the Inorga_n-
depth (Fig. 19). TS concentrations at Site 1007 are generally higiﬁ lGeochemlstry section of the “Explanatory Notes” chapter (this
(0.0-2.5 wt%), which is in accordance with the abundant pyrite ob~° L%rrr]]e). . | f th b fracti fth di Si
served in the core (see “Lithostratigraphy” section, this chapter). On © mineralogy of the carbonate iraction of the sediments at Site
sample (1096.0 mbsf), however, contains 29.8 wt% sulfur (Table §007 was quantified by X-ray diffraction (XRD) on 314 samples se-
on CD-ROM). This sample probably represents the in-filling of alected at frequencies ranging from one per section to one per core
void in the sediment by pyrite (1 cril cm) (see “Lithostratigraphy” (Fig. 20). In addition, a 1-m interval centered at 468 mbsf was ana-
section, this chapter). TN concentrations are low (DQOL wt%) lyzed at a frequency of one sample every 10 cm to look at high-reso-

and are generally below detection limits (<0.1 wt%) (Table 5 on CDI_ution mineralogical variation across one distinct lithologic cycle. All
ROM). ’ carbonate mineralogy data were adjusted to include the weight per-

cent noncarbonate fraction as determined by coulometric analysis of
total carbonate (see “Organic Geochemistry” section, this chapter)
and were corrected for the dolomite content within sediments.

The low G/C, (<100) in the headspace gases below 350.2 mbsf at
Site 1007 lies within the abnormal range defined by Emeis and Kven-
volden (1986), which indicates that the hydrocarbon gases are &&linity, Chloride, Sodium, and Potassium
thermogenic origin. However, no Rock-Eval analyses were conduct-
ed at this site; thus the maturity of the organic matter cannot be eval- At Site 1007, the salinity and major conservative elements show
uated. The low [, values (<430°C) observed at Site 1003 and 1006 significant increase in concentration with depth, reaching a maxi-
(see “Organic Geochemistry” section, “Site 1003” chapter, and “Ormum near 928 mbsf (Fig. 21; Table 6). The major characteristics of
ganic Geochemistry” section, “Site 1006” chapter, this volume}he chloride (C) profile are summarized as follows: (1) no measur-
make it reasonable to assume that the organic matter at Site 100ABe change in the shallow portion of the sediments (0-24.9 mbsf);
immature with respect to petroleum genesis and that the hydrocd®) a sharp, continuous increase from 562 to 905 mM between 24.9
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Figure 20. Quantitative X-ray mineralogy of sediments from Site 1007.

and 287.3 mbsf; (3) flattening of the profile between 287.3 and 928
mbsf, punctuated by several localized increasing/decreasing trends;
and (4) adrop in Cl-concentration bel ow 928 mbsf. The sodium (Na*)
profile shows an identical trend and remains conservative with re-
spect to ClI- throughout the hole at near the seawater Na*/Cl- of 0.84.
The potassium (K*) concentration also shows a similar conservative
behavior with respect to Cl- to a depth of 842 mbsf, after which the

K*/Cl- decreases from a normal seawater ratio of 0.018-0.012.

Alkalinity, Sulfate, Ammonium, and Phosphate

several sharp decreases in the profile, as observed in the alkalinity
profile. The concentration of HB®in the lower portions of the hole
(below 368 mbsf) is below 4 puM with the exception of one spike to
15 uM at 620 mbsf.

Calcium, Magnesium, Strontium, and Lithium

The calcium (C&) and magnesium (MY profiles at Site 1007
display a roughly inverse relationship in the upper 368 mbsf. The
C&* concentration decreases from 10.89 mM at 5.9 mbsf to 9.3 mM
at 96.1 mbsf, and then increases to 26.4 mM at a depth of 368 mbsf.

The titration alkalinity increases from bottom-water concentra-Over the same interval, Mgncreases from 53.6 to 62 mM at a depth
tions (2.87 mM) in the upper 21.9 mbsf, to a shallow maximum of 24f 158 mbsf, and then gradually decreases to 59.3 mM at 368 mbsf.
mM between 96 and 137 mbsf. Farther downhole, the alkalinity proBelow 368 mbsf, Ca and Mg* covary and, (1) decrease to 11.5 and
file flattens, gradually decreasing to a concentration of 11.7 mM a26.3 mM, respectively, at 682 mbsf, and (2) remain near these con-
300 mbsf (Fig. 21; Table 7 on CD-ROM). Over the same interval, theentrations to 928 mbsf. On a normalized basis, th& Mucentra-

sulfate (SG?) concentration mirrors the alkalinity profile, decreas-
ing to a concentration of 19 mM at 96 mbsf, then increasing back to
29.4 mM near 300 mbsf. Below 300 mbsf, there is a noticeable de-
coupling of the alkalinity-SO,?- relationship observed in the upper
part of the hole. The titration akalinity remains within a concentra-
tion window of 9 to 16 mM down to the 900 mbsf (deepest alkalinity
sample measured), with several distinctive decreasing trends at 368,
620, and 794 mbsf. In contrast, the SO,%~ concentration decreases
sharply below 368 mbsf and is nearly completely depleted by adepth
of 670 mbsf. The SO,> concentration in the lower portions of the
hole remains very low (1-3.5 mM).

At Site 1007, the concentrations of ammonium (NH,*) and phos-

tion is always depleted, whereas the*Gancentration is enriched
only between 200 and 368 mbsf. Dissolved strontiuit)(Bicreases

from a bottom-water concentration of 120 to 794 uM at a depth of
only 47.4 mbsf. Below this depth, 2Srconcentrations remain be-
tween 700 and 1000 pM to a depth of 368 mbsf, and then increase
sharply, reaching a maximum concentration of 4780 uM at 928 mbsf.
Dissolved lithium (LT) concentrations generally track?Sconcen-
trations down to 368 mbsf, but display a smaller increase over the in-
terval from 368 to 928 mbsf. Below 928 mbsf, thedancentrations
increase sharply and part substantially from the decreasing trend ob-
served in the 3t profile at this depth.

phate (HPO,?>) range from 1 to 12.5 mM and 0.36 to 15 uM, respec-Silica, Fluoride, pmH, and Iron

tively. Both profiles increase sharply below 21.9 mbsf and reach shal-

low maxima coinciding with the alkalinity peak between 96 and 130 Silica (H,SiO,) concentrations are between 40 and 50 pM in the
mbsf. Farther downhole, the Nttoncentration decreases to 2.1 mM upper 24.9 mbsf, increasing to 300 uM at 96.1 mbsf (Fig. 21). Farther
at 368 mbsf, then increases gradually to 12.5 mM at 900 mbsf withowncore, dissolved silica decreases gradually to 235 pM at a depth
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Figure 21. Depth profiles of intergtitial water constituents at Site 1007.
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Table 6. Composition of interstitial watersfrom Site 1007.

Core, section, Depth Alkalinity cl- Na* Mg?* ca* SO~  HPOZ  NH, H,SiO, K* Li* SPt F Fe?*
interval (cm) (mbsf) pmH pH (mM)  Sdlinity  (mM) (mM) (mM) (mM) (mM) (M) (M) (M) (mMm) (M) (M) (M) (M)
166-1007B-
1H-4, 146-150 5.9 7.68 7.61 2.87 35.5 562 475 53.6 10.9 28.2 1.2 47 50 10.3 33 129 104
1H-6, 145150 9.0 7.62 7.57 2.84 36.0 564 472 53.7 10.7 28.4 1.2 44 44 10.1 31 130 97
2H-2, 146-150 12.4 7.69 7.58 2.55 35.0 561 474 52.6 10.6 28.4 1.9 50 56 10.5 37 128 100
2H-4, 146-150 15.4 7.69 7.56 2.73 35.5 562 479 53.3 11.0 29.2 1.2 57 58 10.4 33 145 112
3H-2, 146-150 21.9 7.49 7.36 3.03 35.5 564 481 53.8 10.5 28.0 0.8 83 58 10.4 28 190 126
3H-4, 14G-150 24.9 7.40 7.39 3.52 35.5 565 485 53.2 11.0 28.3 0.4 134 75 10.0 30 240 145
4H-5, 146-150 35.9 7.02 7.35 7.19 36.0 585 496 53.7 11.1 27.3 1.5 920 125 11.6 37 469 230
5H-5, 146-150 47.4 6.78 8.00 14.19 39.5 631 544 55.6 11.0 24.5 35 1,718 197 11.6 48 794 300
6H-3, 146-150 53.9 6.75 7.98 16.24 40.5 649 553 56.1 10.5 23.0 5.1 2,033 228 11.7 51 863 303
7H-5, 146-150 64.9 6.68 8.07 19.93 41.0 679 576 56.8 10.2 21.4 35 2,369 242 11.6 55 860 311
8H-4, 135150 72.8 6.63 8.08 20.47 42.5 689 585 57.1 10.0 20.9 15.8 2,390 286 11.9 57 968 313
9H-4, 14G-150 82.4 6.66 8.00 22.14 43.5 706 607 57.3 9.8 19.6 4.7 2,684 294 12.5 60 937 317
10H-2, 146150 87.6 6.59 7.01 22.33 44.0 729 600 57.0 9.7 19.9 6.7 2,327 294 125 65 1,078 331
11X-3, 146-150 96.1 8.00 20.00 44.5 727 619 56.9 9.3 19.8 3.9 2,684 300 13.4 66 1,050 365
15X-5, 146-150 136.9 6.80 7.01 24.46 48.5 782 676 60.0 11.4 22.1 3.9 2,852 294 13.6 72 1,071 414
16X-3, 135150 142.8 6.81 8.02 21.34 49.0 796 676 60.9 10.9 22.4 4.3 3,335 278 14.4 74 999 435
17X-4, 135150 153.2 7.66 8.05 23.63 49.5 796 674 61.3 12.1 22.5 3.1 2,999 286 13.6 73 1,004 428
18X-2, 0-15 158.3 7.84 8.05 22.88 49.5 803 689 63.0 12.0 23.1 3.9 3,188 297 14.3 77 898 456
23X-4, 135150 209.0 6.66 6.94 16.45 53.5 858 729 62.5 16.8 26.1 2.3 3,167 339 16.2 79 824 381
24X-5, 135150 219.8 6.90 7.53 16.42 54.0 870 744 62.3 18.2 26.9 2.3 2,894 350 16.2 79 765 383
25X-5, 135150 228.8 6.95 7.49 14.76 54.0 871 743 61.8 18.8 27.0 1.9 3,146 317 16.1 79 789 378
26X-5, 135150 238.0 7.05 7.64 14.35 54.0 88 742 61.5 19.9 27.4 1.6 3,167 317 16.7 79 806 378
27X-5, 135150 247.2 7.20 7.41 12.46 55.0 888 748 62.0 20.5 28.2 1.2 2,747 286 16.1 83 747 386
28X-3, 135150 253.4 7.03 7.26 14.57 54.5 882 752 61.0 21.5 28.0 1.2 2,432 300 15.9 76 755 373
29X-1, 135150 259.8 7.03 7.27 13.03 55.0 894 754 60.6 21.7 28.4 1.9 3,020 312 15.7 74 721 377
30X-2, 135150 270.6 6.76 7.98 12.68 55.5 897 742 60.0 23.1 27.9 1.6 2,873 343 15.8 79 754 370
32X-1, 135150 287.4 6.85 7.82 11.75 55.0 905 738 59.4 24.0 28.4 2,159 318 15.8 75 723 361
38X-1, 0-11 341.1 6.53 7.95 13.92 55.0 901 755 59.2 26.3 29.4 1.6 2,285 242 16.0 71 708 311
166-1007C-

6R-2, 0-10 351.4 6.71 7.01 11.07 55.0 897 745 59.3 26.4 28.7 1.6 2,495 241 16.0 73 704 316
12R-2, 123135 409.8 6.75 7.00 13.52 56.5 917 771 58.5 24.1 25.1 2.3 2,663 247 16.4 83 869 347
14R-1, 112122 428.1 6.71 7.67 11.29 56.0 923 759 57.1 23.1 24.8 1.2 3,083 245 15.7 86 917 361
15R-3, 8394 440.4 6.71 6.88 10.31 56.5 934 773 56.7 22.5 23.3 1.2 3,272 235 15.9 86 941 374
17R-6, 99114 463.3 6.85 7.65 9.80 56.0 932 769 54.8 22.9 22.2 1.2 3,524 403 16.5 87 935 346
19R-3, 134145 479.1 6.85 6.94 8.39 56.0 931 788 54.6 25.5 22.8 1.6 4,049 401 15.8 84 843 313
21R-2, 136142 497.0 6.63 7.02 10.50 54.5 912 760 44.8 20.4 14.8 2.7 5,435 769 16.6 99 1,347 344
24R-5, 136144 530.4 6.90 7.26 10.21 53.5 926 773 35.9 14.8 7.1 1.2 6,170 674 15.7 123 2,960 389
26R-6, 105121 549.4 6.85 7.12 8.18 53.0 934 780 34.2 13.8 6.4 2.3 7,598 630 15.4 130 3,401 435
28R-3, 103116 565.3 6.71 7.65 10.79 53.0 961 779 33.6 14.8 5.7 1.9 7,031 779 16.5 129 3,237 429
31R-6, 105121 597.5 6.75 7.69 13.96 54.0 925 772 33.8 15.4 53 2.3 6,842 895 15.3 134 3,462 414
34R-1, 135152 620.8 6.64 7.38 19.06 54.0 925 776 29.0 134 2.1 6.3 8,228 786 16.3 143 4,030 423
37R-1, 6-12 648.3 6.76 7.11 14.74 52.0 899 754 27.9 12.1 2.2 2.3 7,472 775 15.8 137 3,504 424
40R-4, 139150 682.2 6.70 7.06 15.35 52.0 914 772 26.3 11.5 15 2.3 8,984 698 16.5 145 3,443 424
43R-2, 7992 708.3 6.66 7.00 11.20 52.5 920 785 27.0 11.5 1.2 1.9 10,433 705 16.4 147 3,725 431
45R-2, G-12 726.7 6.93 7.23 9.58 52.5 930 774 27.6 11.8 2.2 1.9 10,139 599 18.5 141 3,095 405
47R-2, 6-14 745.7 6.85 7.28 10.94 54.0 945 803 28.7 14.1 1.3 2.7 9,068 725 17.6 154 3,802 388
49R-2, 112124 766.3 6.71 7.09 14.43 54.0 951 811 29.9 14.7 1.3 0.4 10,034 723 15.8 152 3,960 358
52R-2, 344 794.4 6.80 7.18 18.05 54.0 911 760 31.7 14.4 3.2 0.4 8,879 731 16.5 154 3,920 377
54R-3, 916 814.8 54.0 943 793 314 15.0 35 6,632 771 17.3 168 4,465 364
57R-2, G-10 842.1 6.71 7.11 15.35 54.5 955 820 314 15.0 1.7 11,131 729 17.0 180 4,095 395
60R-1, 98113 870.5 6.64 7.04 18.21 55.5 968 801 30.3 14.9 0.8 12,015 15.4 208 4,330 347
62R-2, G-13 890.1 6.59 6.97 16.68 55.0 957 786 30.3 14.2 2.5 10,655 15.4 232 3,830 277
66R-2, 2839 929.0 6.83 7.04 11.48 56.5 1,001 827 27.6 15.5 0.7 0.3 12,491 14.3 317 4,780 218
72R-2, 65 986.4 55.5 971 820 27.6 15.1 1.8 10,281 12.9 391 4,300

75R-1, 56-60 1014.4 809 688 22.3 14.2 35 6,592 10.0 439 3,740
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SITE 1007

of 463 mbsf, after which there is a sharp increase to a maximum con- the dissolved pore-water Fe?*, possibly derived from the numerous
centration of 895 uM at 597 mbsf. The concentration of dissolvedlay layers present throughout these upper and middle Miocene sed-
fluoride (F) reaches a high of 456 uM between 158 and 209 mbsfments (see “Lithostratigraphy” section, this chapter). Reactive iron
Below 209 mbsf, Fremains between 311 and 423 uM, before de-has a major influence on sulfur pathways, and most commonly reacts
creasing sharply below 950 mbsf. with microbially generated HSo produce pyrite and other iron sul-

The pmH decreases from 7.68 to 6.6 in the upper 100 mbsf at Sitiles, such as mackinawite and greigite (Berner, 1970). Similarly, the
1007 and remains between 6.5 and 7.1 throughout the lower part kafv amount of dissolved Fe?* measured in the upper 368 mbsf at Site
the hole. Two samples at 153 and 158 mbsf have anomalously high07 allows reduced sulfur compounds to be oxidized to elemental
pmH values of 7.66 and 7.85, respectively. Iron concentratioff§ (Fe sulfur or sulfate (Canfield, 1989).
are highly variable at Site 1007. With the exception of two samples The changesin Ca?* and Mg?* at Site 1007 are a so influenced by
at 53 and 73 mbsf, Feremains fairly low within the upper 200 mbsf the lithostratigraphic boundary at 368 mbsf. In the upper sediments,

(5-14 pM). There is a noticeable increase iff Eencentrations be- the relatively small changes in the elements indicate lower amounts

tween 200 and 500 mbsf, where it reaches the highest concentratiohcarbonate diagenesis than observed at the more proximal sites,

(31 uM) at 409 mbsf. During the squeezing of this interval, a blacites 1004 and 1005. Below 368 mbsf, the changesin Ca2* and Mg?*
precipitate was observed to form in the syringes within several mirare more pronounced, suggesting that significant dolomite may be

utes after interstitial water entered the syringe. The precipitate, whidlerming in this lower interval (see “Inorganic Geochemistry” section,
went back into solution when acidified, is thought to be an iron-sul*Site 1004” chapter, this volume). Significant amounts of dolomite
fide precipitate of some type. are present in these lower sediments (see following mineralogy dis-
cussion). However, the amount of dolomite formed by the pore fluid

is difficult to assess because of a charge imbalance that seems related
to the M@* deficiency (see the following discussion).

The upper 22 m of Site 1007 shows no significant changes in any The S# concentrations measured in pore fluids are controlled by
of the dissolved constituents, which is consistent with the zone of athe dissolution and alteration of aragonite, and the precipitation of
tive flushing observed at Sites 160806. The more conservative calcite and celestite as discussed for Site 1005 (see “Inorganic
ions (Ct, Na', and K*) al increase downhole at Site 1007, suggesting Geochemistry” section, “Site 1005” chapter, this volume). In the up-
that asalt source such as halite (NaCl) may belocated at some deeper per zone, the high concentration of SQimits the pore-water Sr2*

Discussion of Pore-Water Chemistry

depth below the platform margin. The lowermost two samples col-
lected (Samples 166-1007C-72R-2 and 75R-5 at depths of 986 and
1014 mbsf, respectively) show a sharp decrease in Cl- and Na* that
was not observed at any of the other sites. Asaresult of the small vol-
umes of interstitial water collected from these samples (<2 mL), it is
not unreasonable to expect some contamination from drilling fluids.
However, the low SO,?-concentration (1.77 and 3.5 mM, respective-
ly) does not indicate substantial contamination by drilling fluids
(SO,#=28.9 mM). Two other possible explanations for the decrease
in Na* and Cl- at these deeper depths are (1) horizontal fluid move-
ment above and/or below the 1000 mbsf boundary carrying different
formation fluids, or (2) a major increase in the compaction pressure
across this boundary that moves Cl- and Na* out of the lower sedi-

concentration as aresult of the formation of SrSO,. Below 368 mbsf,
the decrease in SO,2-allows Sr?* to build up in pore fluids. TheLi* in
the upper 368 mbsf is probably derived from the dissolution of bio-
genic aragonite. Below 900 mbsf, theincreasein Li* isinterpreted to
be caused by an increased abundance of insoluble residues and clays
(see the following discussion on mineralogy).

Charge Balance of Pore Fluids

Preliminary inspection of the charge balance of pore fluids at Site
1007 (and other transect sites as well) indicates that the balance is
largely negative, ranging from 1 to 85 meq excess negative charge
(Fig. 22A). This is outside of the expected range based on the

ments. Compaction fractures have been observed in the deeper sedi- analytical precision of each of the analyses conducted (see “Inorganic
ments at Site 1007 (see “Lithostratigraphy” section, this chapter). &eochemistry” section, “Explanatory Notes” chapter, this volume).
compaction mechanism that alters pore-fluid salinity has been docét this time we have no explanation for the large imbalance. The ex-
mented in shales and sands (Chilingar and Rieke, 1975), but not tent of the negative charge imbalance increases downcore, suggesting
our knowledge in marine carbonates. that it may be related to an unidentified ion or ion-pair rather than a
Changes in alkalinity, S@, NH,*, HPO,?-, and pmH profiles be- systematic underestimation of a single cation, such as sodium. An in-
tween 30 and 150 mbsf are interpreted to be caused by the microbial teresting observation is that the charge imbalance covaries with the
consumption and oxidation of primary organic matter. The lower normalized Mg concentration of the solution (Fig. 22B). In other
amounts of sulfate reduction observed at Site 1007 probably result words, for each millimole/liter of Mg removed from the system
from the lower amounts of organic material buried in these more dis- (normalized decrease of 1 mM), there is an associated negative
tal sediments (see “Organic Geochemistry” section, this chapterfharge imbalance of 1 meq. This correlation suggests thatriviy
There is a major change in the sulfate profile below 368 mbsf. Thie forming an ion pair that satisfies the demands of neutral charge
sharp loss of S@below 368 mbsf a so coincideswith anincreasein within the solution, but is somehow not measured by our analytical
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SITE 1007

methods. The correlation of normalized Mg?* and SO,>~within thein- Geochemistry” section, this chapter) may reduce the permeability
tergtitial waters also suggests that SO, may be involved in this enough to minimize reactant exchange with the ambient fluid. These
charge imbal ance phenomenon (Fig. 22C). layers also display a low acoustic velocity and a lack of cements,
which is consistent with the low degree of diagenetic alteration ob-
Mineralogy served (see “Physical Properties” section, this chapter).

The carbonate mineralogy at Site 1007 shows similar patterns to
those observed in the four other transect sites (Table 7 on CD-ROM). PHYSICAL PROPERTIES
Aragonite is abundant in the upper 180 mbsf, averaging 65-70 wt%
and shows severa pronounced cycles, but drops sharply below 200 Measurements of physical properties at Site 1007 were conducted

mbsf, to less than 7 wt%. This drop coincides with the lower/upper following the procedures described in the “Physical Properties” sec-
Pliocene boundary at 203.1 mbsf (see “Biostratigraphy” section, thigon of the “Explanatory Notes” chapter (this volume). Three discrete
chapter). Deeper downhole (>203 mbsf), the aragonite content vari®swave velocity measurements, two shear strength measurements,
within distinctive lithologic cycles from 0 to 40 wt%. This cyclicity and one index property sample were taken in every section of uncon-
continues down to a depth of 1000 mbsf, below which aragonite wasolidated core at Hole 1007A and down to Core 6H (57 mbsf) at Hole
not detected in the sediments. 1007B. In semilithified cores, the sampling interval for the velocity
High-magnesium calcite (HMC) is present only in the upper 18neasurement was increased to approximately five per section. Ther-
m of sediment at Site 1007, ranging from 0 to 27 wt%. Overall, thenal conductivity was measured at Hole 1007B on unconsolidated
amount of HMC observed at Site 1007 is substantially lower than imwhole-round cores with a frequency of one per section down to Core
sediments of comparable age in the more proximal transect Sit@3X (247 mbsf).
1003-1005. This difference probably reflects lower inputs of plat- The following describes the downhole variation in petrophysical
form-derived biogenic HMC and the decreased influence of HMQproperties and their correlation with lithostratigraphy. Variations in
marine-floor cementation at Site 1007. The transition from HMC tamagnetic susceptibility are described within the “Paleomagnetism”
low-magnesium calcite (LMC) seafloor cements occurs as a functiogection (this chapter).
of decreasing temperature and increasing pressure (Schlager and
James, 1978; Videtich, 1985). Present-day bottom-water temperaturbndex Properties, GRAPE Density, and P-Wave Velocity
measurements at Site 1007 are substantially lower (~10°C) than at
Sites 10031005 (~15%18°C) because of the differences in water  Tables 8 through 13 on CD-ROM summarize the measurements
depth (see “In Situ Temperature Measurements” section, this chapf index properties, discrete DSV velocity, GRAPE density, PWL
ter). The current bottom-water conditions, therefore, may favor theelocity, magnetic susceptibility, and NGR at Site 1007.
formation of LMC cements over HMC cements at Site 1007. Petrophysical properties at Site 1007 show a general downhole
Trace amounts of dolomite (<3 wt%) were detected throughoutrend of increasing velocity and bulk density and decreasing porosity
the upper 150 mbsf at Site 1007, with a notable peak of 5 wt% at 90(Eig. 23). Baseliné>-wave velocity increases downcore from 1.5 to
mbsf. Below 180 mbsf, the dolomite content increases1d 8t%,  3.0-3.5 km/s, and bulk density increases from 1.75 te28g/cnj,
with a peak occurring around the lower/upper Pliocene boundary athereas porosity shows an overall downcore decrease from 55% at
203.1 mbsf. Farther down in the hole, the dolomite content rangeahe seafloor to approximately 20% at 1228 mbsf. Natural gamma ray
from 0 wt% to 40 wt% and is distributed in distinctive cycles downhas a baseline radiation that remains nearly constant at 10 cps to total
to a depth of 900 mbsf. There is a 40-m-thick sequence of partiallgepth at Site 1007. Superimposed on these trends are strong positive
dolomitized rocks beginning at 600 mbsf, which corresponds to a maeviations that usually coincide with downhole changes in lithology.
jor change in the gamma-ray and acoustic velocity signals recorded Comparison of DSV velocities with the velocity data obtained
in the downhole logs (see “Downhole Logging” section, this chapfrom the sonic log (Fig. 24) shows a pattern similar to that recognized
ter). Below 900 mbsf, dolomite decreases in abundance to the baseavfprevious Leg 166 sites. Measured velocities of consolidated rocks
the hole. show excellent agreement between the two methods, whereas DSV
Quartz abundance varies greatly at Site 1007. From 0 to 20@alues of low-velocity zones (baseline) show negative departures
mbsf, quartz content is very low-0.5 wt%). Between 200 and 600 from the log values. This velocity difference increases with depth un-
mbsf, the concentration of quartz increases up to 1.2 wt%, showirtd the base of petrophysical Unit IV. This pattern may be partially ex-
several distinctive cycles. Below 600 mbsf, quartz decreases belgulained by the lack of effective pressure during DSV measurements,
0.5% to a depth of 1000 mbsf, after which it increases3oi% to  whereas the in situ effective pressure at 1000 mbsf assuming hydro-
1181 mbsf. A particularly high quartz peak that occurs at 1094 mbstatic conditions is approximately 10 MPa. However, the fact that
may be associated with the presence of cherts. No quartz was detda8V velocities agree well with sonic log velocities below 1000 mbsf
ed below 1181 mbsf, though several large chert nodules were recaw-homogeneous, low-velocity petrophysical Unit VI could indicate
ered within the cores (see “Lithostratigraphy” section, this chapterthat most of the discrepancy observed is related to the limited resolu-
The distribution of quartz at Site 1007 agrees well with the insolubl&on of the logging tool, which cannot recognize the lowest velocities
residue measurements, indicating that the majority of the quartz is asf the thin cycles in the middle to upper Miocene sediments.
sociated with clay-rich intervals, and is detrital in origin. Other dia- On the basis of deviations from the baseline trends of velocity,
genetic minerals observed at Site 1007 include small amounts of ppulk density, porosity, and gamma ray, seven petrophysical units
rite, celestite, and glauconite (see “Lithostratigraphy” section, thisvere defined. Petrophysical Unit | (0—360 mbsf) shows a narrow
chapter). overall range itv, with a downcore baseline increase from 1.5 to ap-
The high-resolution XRD analysis conducted on a 1-m-thick clayproximately 2. 0 kmis. Superimposed on this increase are several
rich cycle in Section 166-1007C-18R-3 (4@B8 mbsf) shows sev- sharp peaks in velocity (up to 4 km/s). Bulk density increases in the
eral interesting features. Most noticeably, the aragonite content isame interval from 1.75 to 2.2 g/génwhereas porosity decreases
creases within the dark, clay-rich interval, as do the contents of quarttom 55% to 35%. The peaks\fj coincide with several intervals of
and insoluble material (Fig. 20). Conversely, the dolomite contentiigher bulk density to 2.3 g/émwhich alternate with intervals of
decreases through the layer. This pattern is interpreted to reflect dpwer bulk density and velocity. On the basis of this alternation,
clic changes in the rate of neritic carbonate input, and the subsequgretrophysical Unit | was divided into nine subunits (Fig. 25). Subunit
impact on the diagenetic potential of the sediments. In addition, clayia (0—1.8 mbsf) has low bulk density (GRAPE density) of 1.65to 1.7
and organic matter present within the darker layers (see “Organig/cn? and velocity of 1.5 to 1.55 km/s, which sharply increase down-
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Figure 23. Combined plot of P-wave velocity, porosity and bulk density from discrete measurements, natural gamma ray, and magnetic susceptibility from the
MST from Site 1007. Lithologic and petrophysica units are indicated along with age.
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Figure 24. Combined plot of discrete P-wave velocity measurements on split

core (points) and sonic velocity from well logs at Site 1007.
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corein Subunit Ib to values of 1.9 g/cm?® and 1.55 to 1.6 km/s, respec-
tively. In addition, Subunit la has low gamma ray, close to back-
ground levels, and high magnetic susceptibility. Petrophysica Sub-

units Ib through |h show a downcore increase in thickness, or
distance, between layers of high bulk density and velocity. Peaksin
velocity and bulk density commonly coincide with elevated gamma-

ray values (up to 30-50 cps). Color reflectance data show an inverse
correlation with velocity and bulk density (Fig. 25) that refines the
high-frequency rhythmic variation in petrophysical properties in this
unit. Petrophysical Subunit li (94-360 mbsf) has two intervals of
poor recovery that are most likely more indurated layers with elevat-
ed velocities. Near the bottom of the unit, at approximately 300 mbsf,
there is a significant increase in the velocity range from 1.9 to nearly
4.0 km/s. The boundary between petrophysical Units | and Il shows
an abrupt downcore increase in velocity and bulk density.

Petrophysical boundaries within petrophysical Unit | correlate
well with lithologic boundaries. The transition between petrophysical
Subunits Ib and Ic corresponds with the boundary between lithologic
Subunits IA and IB at a thin floatstone layer. The transition between
petrophysical Subunits If and Ig corresponds with the boundary be-
tween lithologic Subunits IB and IC, marked by a change from fora-
minifer mud to wackestone and a hardground, and with the Pliocene/
Pleistocene boundary. The abrupt downcore increase in velocity and
bulk density observed at 300 mbsf corresponds to the boundary be-
tween lithologic Units Il and IIl. This boundary coincides with the ap-
pearance of turbidites and a lithologic change from nannofossil chalk
to wackestone and is presumed to be close to the Miocene/Pliocene
boundary.

Petrophysical Unit Il (360-465 mbsf) has a high range in physical
properties measurements superimposed on a nearly constant base lev-
el. Velocity shows a downcore decrease from 2.0 to 5.0 km/s to 2.0
to 3.5 km/s. Bulk density and porosity have values between 1.95 and
2.5 g/cni and 20% and 45%, respectively. Natural gamma ray and
magnetic susceptibility show a large range in values, but no clear
trend with depth. The boundary with the underlying petrophysical
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Figure 25. Summary of P-wave velocity from the DSV, bulk density from discrete measurements (points) and GRAPE density (line), natural gamma ray, mag-
netic susceptibility, and color reflectance for the interval to 100 mbsf. Petrophysical and lithologic units are indicated.

Unit Il showsasharp downcoreincreasein velocity and bulk density lithologic Subunit IVB, Unit V, and Subunit VIA, which consist
and a decrease in porosity. It does not correspond to a lithostrati- mostly of alternating dark- and light-colored foraminifer wackestone
graphic boundary, but is only 17 m above the middle/upper Miocene to packstone. The lower boundary with petrophysical Unit V, which
boundary. is marked by a decrease in average velocity, has no equivalent litho-

Petrophysical Unit Il (465-600 mbsf) is similar in character tostratigraphic transition and is close to the dated lower/middle Mio-
Unit Il, but as a result of higher recovery it has better-defined petrocene boundary (910 mbsf).
physical trends. Velocity decreases downcore from values between Although displaying considerable scatter, petrophysical Unit V
2.0 and 5.0 km/s to values between 2.0 and 3.5 km/s. Bulk densif20-1025 mbsf) shows a gradual downcore increase in velocity and
shows a decrease from 2.1 to 2.5 g/tonvalues between 1.95 and bulk density and a decrease in porosity. In addition, the range in ve-
2.3 g/cni. Porosity changes from between 15% and 40% to betweelocity is slightly reduced. Velocity increases downcore from values
30% and 50%. The large range in petrophysical properties reflects thetween 2.2 and 3.0 km/s to between 2.6 and 5.0 km/s, whereas bulk
alternation between light- and dark-colored foraminiferal wacke-density and porosity remain fairly constant and range between 1.95
stone to packstone intervals (see “Lithostratigraphy” section, thiand 2.45 g/cthand 10% and 50%, respectively. The transition to
chapter). Light-colored intervals have higher acoustic velocities angdetrophysical Unit VI is an abrupt downcore change to a narrow and
lower gamma-ray emissions than do dark-colored intervals. confined range in velocity, porosity, and bulk density. No changes in

To investigate the cyclicity within this unit, high-resolution sam- lithology or age correspond to this boundary.
pling for V,, calcium carbonate content, aragonite content, and color Compared with the units above, velocity and bulk density within
reflectance was conducted for the length of one cycle (Fig. 26). R@etrophysical Unit VI (1025-1180 mbsf) show monotonous values
sults show that within the darker clay-rich intervals (indicated by lowwith a gradual downcore increase within a narrow range; velocity in-
color reflectance)P-wave velocities and calcium carbonate contentscreases from between 2.5 and 3.0 km/s to 2.8 and 3.3 km/s, whereas
decrease, whereas the aragonite content increases. These differertmgk density increases from 1.95 to 2.25 gftmvalues from 2.1 to
between light and dark intervals may: (1) record a preservational si@-4 g/cni. Porosity gradually decreases to values between 15% and
nal, wherein the clay acts as a seal preventing diagenetic alteration28%. Unit VI corresponds to an alternation of grayish foraminifer
the aragonite; or (2) reflect differences in the primary diagenetic pgpackstone and thin, decimeter-scale, clay-rich (up to 50% noncarbon-
tential of the sediments (see “Lithostratigraphy” section, this chapate matter) layers that form most of lithologic Subunit VIIB. Howev-
ter). The transition into the clay layer within one of these cyclesr, the clear and sharp transition at the top of petrophysical Unit VI
shows a sharp lower boundary for b&twave velocity and arago- has no equivalent lithologic boundary. The sediments within litho-
nite content, with a more gradual change at the top of the clay uribgic Subunit VIIB are monotonous in structure, as seen in the phys-
(Fig. 26). ical property data. In contrast, the transition to petrophysical Unit VII

The transition to petrophysical Unit IV is marked by a slight in-coincides with the boundary between lithologic Subunit VIIB and
crease in the average velocity and bulk density and a subsequent it VIII, which is marked by the appearance of black chert nodules.
crease in porosity. There is no corresponding change in lithology or Petrophysical Unit VIl (1180-1230 mbsf) indicates a downcore
age. The range in petrophysical properties within petrophysical Unieturn to a larger range in velocity, bulk density, and porosity. Veloc-
IV (600-920 mbsf) remains fairly constant throughout this unit, buity ranges between 2.5 and 4.5 km/s, bulk density varies between 2.1
still shows the cyclicity of Units Il and Ill. Velocity has values be- and 2.6 g/cr) and porosity ranges from 10% to 35%. This sharp
tween 2.0 and 4.5 km/s, bulk density ranges from 1.95 to 2.45,g/crpetrophysical and lithologic change is located some 35 m above the
and porosity varies between 10% and 40%. Unit IV spans most ddligocene/Miocene boundary (1214 mbsf).
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Figure 26. Combined plot of sonic velocity from the DSV, carbonate content, aragonite content, and color reflectance for the interval between 467 and 470 mbsf
at Hole 1007C. See text for discussion.

Shear Strength time constraints. The tool logged from 60 m above the total drilled
depth and through pipe to the seafloor. The BHA was lifted 15 m dur-
Shear strength was measured on cores from Holes 1007A and ing the final check-shot stations to reduce acoustic noise and to at-
1007B down to adepth of 14 mbsf (Table 14 on CD-ROM; Fig. 27). tempt clamping the tool at as shallow a depth as possible. Unfortu-
Below this depth the sediment is partialy lithified, with shear nately, the tool did not clamp above 330 mbsf because of the enlarged
strength values exceeding 150 kPa, and subsequently shear-vane hole diameter. At the end of the logging run, the WST tool would not
measurements were discontinued. Shear strength at Site 1007 re- reenter the pipe, requiring crimping and cutting the wireline above
mains fairly constant down to 14 mbsf and has val ues between 2 and the tool head. The tool was retrieved with damage to the mechanical
30 kPa. Similarly, the §,/P, has values below 0.4 and does not dis- parts. Mud lodged inside the caliper mechanism had prevented it

play any trend with depth. from closing fully.
Thermal Conductivity Data Quality
A total of 104 thermal conductivity measurements were made on The caliper log (Fig. 30) shows that the borehole was enlarged
the sediments of Hole 1007B from 0 to 247 mbsf. Results of the in- several centimeters beyond the bit size (25.1 cm) through most of the
dividual measurements are shown in Table 15 on CD-ROM and Fig- interval logged. The enlarged borehole prevented us from logging

ure 28. Thethermal conductivity valuesin the upper 30 mbsf vary be- with the Formation MicroScanner tool and degraded the quality of
tween 0.95 and 1.25 W/(m-K). Below this depth, the baseline valuthe logs acquired with the Quad-combo tool string. Above 350 mbsf,
of the thermal conductivity increases linearly with depth from 1.05 tdhe HLDT caliper remained constant at its maximum value (18 in or
1.15 W/(m-K) at about 220 mbsf. This probably reflects downcorel5.7 cm), and the hole diameter must have been greater than 48 cm
compaction of the sediments. The number of measurements from 180ove 330 mbsf, because we were unable to clamp the WST tool in
through 130 mbsf and from 160 through 200 mbsf is limited becausthis interval.
of poor core recovery. The average conductivity (1.27 W/[m-K]) is Bulk-density data above 320 mbsf read consistently below the in-
greater than that of any of the previous sites, as is the standard dedéex property values measured on core samples. These log data, to-
ation (0.14 W/[m-K]). gether with the photoelectric effect measurements, are probably not
valid because of poor pad contact with the borehole wall. The data
have been omitted from Figure 30. Further processing and analysis
DOWNHOLE LOGGING will be required to fully evaluate the quality of the density tool data.
L ogging Oper ations Neutron porosity was measured with the compensated neutron
tool (CNT-G), which uses a chemical source of neutrons instead of
During the drilling and coring of Hole 1007C, bentonite mudthe minitron in the accelerator porosity sonde (APS) used at the other
sweeps were injected into the hole to help clean out the cuttingsites logged during Leg 166 (see “Explanatory Notes” chapter, this
Three such wiper trips were performed during drilling (see “Operavolume). Comparison with physical property measurements indi-
tions” section, this chapter). After drilling operations ended, the boreeates that these porosity data are probably of good quality (Fig. 30).
hole was prepared for logging by performing another wiper trip, buAlthough we do not have a direct comparison between the two poros-
no mud was used, and only seawater was circulated in the hole itg tools in the same hole, data from the APS tool in enlarged holes
clean out cuttings (see “Operations” section, this chapter). The lowée.g., see Fig. 28 of “Downhole Logging” section, “Site 1003” chap-
limit of the bottom-hole assembly (BHA) was placed at 111 mbsfter, this volume, above 250 mbsf) read significantly lower than index
We deployed two tool strings in the following order: Quad-comboproperty measurements. Over the enlarged section above 300 mbsf in
and the well seismic tool (WST) (Fig. 29). The wireline heave comHole 1007C, neutron porosity values from the CNT-G are compara-
pensator was employed to offset the ship’s heave, which was of thie to values measured in core. Tool contact with the borehole wall
order of 1 m full amplitude. above 350 mbsf may have been maintained if the borehole was slight-
The decision to run the Quad-combo instead of the integrated péy deviated, resulting in good porosity measurements even in the en-
rosity-lithology tool (IPLT) and induction-sonic strings was based orlarged section. Alternatively, the CNT-G tool, with sensors central-
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Figure 27. Shear strength and §,/P,, ' calculated from shear strength and over-
burden stress for cores from Hole 1007A.
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Figure 28. Thermal conductivity for Hole 1007A.

ized in the tool housing (vs. the focused sensors in the APS), may be
less sensitive to poor borehole conditions.

The gamma-ray data require correction for borehole diameter
variations before detailed analysisis possible, but changes observed
in the unprocessed logs, such as the pronounced spikes through most
of thelogged interval, are clearly independent of changesin borehole
diameter (Fig. 30).

Induction resistivity measurements are somewhat less sensitive to
borehole diameter variations (Schlumberger, 1989). Some correla-
tion with caliper variations can be clearly noted, but the broad chang-
esin hole diameter (smaller diameter = more resistive intervals) are
aso likely related to lithification, porosity, and lithologic changesin
the formation.

The sonic log displays a large number of invalid measurements,
resulting from cycle skipping and noisy traces. Thelog shownin Fig-

SITE 1007
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Figure 29. Summary of the logging runs in Hole 1007C. The logging speed

for the Quad-combo tool string was 275 m/hr. Sonic traveltime was recorded

with the WST at 12 stations. See “Explanatory Notes” chapter (this volume)
for description of the tool strings.

ure 30 was edited for both very low and very high values. Compari-
son with measurementsin core plugs and unconsolidated cores shows
that low values in the cores are probably too low because of core dis-
turbance and decompaction. The high values in the core data agree
well with the log values, probably because in lithified and cemented
sampl es the effect of decompaction and core disturbance is minimal
(see “Physical Properties” section, this chapter).

Twelve check-shot stations were recorded with the WST (Fig.
29). About five air gun shots were stacked in each station, the stacked
traces show good consistency and little noise. The results are dis-
cussed in the “Seismic Stratigraphy” section (this chapter).

Preliminary Observations

Geophysical and geochemical data acquired during the logging of
Hole 1007C in the interval from 111 to 1155 mbsf provide detailed
information on the sedimentary properties and structure of the strata
that is especially important for intervals of poor core recovery. As
sediment recovery below 111 mbsf was variable, averaging about
50%, the logs can provide additional information about Site 1007 that
can be correlated with data gleaned from the core record. Log-to-core
correlation permits significant interpretation about variation in the
sedimentation patterns adjacent to the Great Bahama Bank from the
earliest early Miocene (approximately 23.2 Ma) to the present. The
changes recorded in the logs can be traced west and eastward to the
GBB along the seismic sequence boundaries, providing a tie of the
sedimentation patterns at Site 1007 to other drill sites across the plat-
form margin and on the platform top.

Figures 30 and 31 contain compilations of the logged data plotted
against depth in the section and related to core recovery, biostrati-
graphic age, lithologic units, and physical property laboratory data
measured in discrete samples and whole-core sections. The general
compatibility of the discrete points with the data obtained from the
total logged interval supports the integrity of the data sets, apart from
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Figure 30. Summary of key geophysical logs acquired with the Quad-combo tool string. From left to right, columns are gammaray and caliper, bulk density (p
bulk), porosity (P), shallow and deep resistivity (R), sonic velocity (Vp). age, lithologic units, and core recovery. The points represent core measurements from
the MST (natural gammaray) and index properties (bulk density, porosity, and velocity) from the DSV instrument.
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Figure 31. Spectral gamma-ray results using the NGT tool. The curves between 0 and 111 mbsf were corrected for the attenuation of the gamma-ray spectra
caused by measurement in the drill pipe following empirica correction constants obtained by comparing logging runs in Holes 1005A and 1005C (correction
factor = 4.0 within the BHA, 1.8 within 5 1/2-in drill pipe, and 1.7 within 5-in drill pipe).
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SITE 1007

the exceptions outlined previously. The extreme fluctuations in the
values for discrete samples from the lower portion of the section are
constrained by wide variability in the logged curves for the same in-
terval.

In genera, there is adownhol e trend of increasing resistivity and
sonic velocity that probably results from sediment compaction (Fig.
30). Small-scale fluctuations, as well as longer term excursions, are
superimposed on this general trend. These variations show different
patterns over different intervals, which are best expressed in the re-
sistivity and sonic logs.

Between the base of the logged interval and 960 mbsf, which in-
cludesmost of the lower Miocene, thelogs display broad, low-ampli-
tude excursions. In contrast, from 960 to 600 mbsf, comprising the
sequences deposited between 18 and 12 Ma, the record contains
about 10 units of higher amplitude, finer scale fluctuations, each
characterized by upward-increasing resistivity and sonic velocity.
Thetop of each unit terminateswith asharp decrease to lower values,
which precedes the following bundle of steadily increasing values,
with the shape of the resistivity curve resembling stacked, funnel-
shaped sequences. Upsection, the thickness of asingle unit greatly in-
creases, and the character of the record changesto a pattern with low-
er amplitude fluctuations between 600 and 380 mbsf (deposition
from 12to 9 Ma). Thisinterval contains two units separated by a sec-
tion showing three areas of relatively higher resistivity and velocity
between 508 and 465 mbsf, which is centered at about 10.7 Ma.
Higher resistivity and velocity readings can be correlated approxi-
mately with sediments described as firmgrounds, hardgrounds, or

turbidites (see “Lithostratigraphy” section, this chapter). In addition,

curs between 830 to 780 mbsf, corresponding to an interval of re-
duced sedimentation rate across sequence Boundary M.

These high-U intervals probably reflect diagenesis with incorpo-
ration of U into the firmgrounds and/or hardgrounds or an association
with organic matter (Serra, 1986). The gamma-ray signal within the
drill pipe shows increased U values in the upper Pleistocene, with a
sharp decrease to an essentially null value for the uppermost sedi-
ments. This phenomenon was recognized at the other logged sites on
the Bahamas Transect (Sites 1003, 1005, and 1006), implying that the
incorporation of U into the periplatform ooze occurs after deposition.

INSITUTEMPERATURE MEASUREMENTS
Introduction

At Site 1007, 11 in situ temperature measurements were made us-
ing three sets of Adara tools and one unit of downhole water sampler,
temperature, and pressure probes (WSTP). Nine of the measurements
were considered successful. In Core 166-1007A-6H, the advanced
hydraulic piston corer (APC) could not penetrate a highly lithified
layer. In Core 166-1007A-22X, the measurement was probably made
in the bottom hole infill. The measurements and errors (Table 16) are
described in the “In Situ Temperature Measurements” section of the
“Explanatory Notes” and “Site 1003” chapters, this volume. The tem-
perature at the seafloor (10.6°C) has been obtained from the mudline
stops.

Geothermal Profile

the depths of the more resistive tops of these units can be correlated
with the major sequence boundaries at Site 1007 (see “Seismic The geothermal profile at Site 1007 is shown in Figure 32. The

Stratigraphy” section, this chapter).

shallowest temperature measurement at 38 mbsf is approximately the

In the interval consisting of the uppermost Miocene-lowersame as the mudline temperature. The penetration temperature record
Pliocene (380 and 200 mbsf), the logs have a distinctive pattern th@ig. 33) for this measurement is of high quality and the equilibrium
was observed at the other logged sites on the Bahamas Transect (Sieasperature determination is considered to be fairly reliable. From

1003, 1005, and 1006). At Site 1007, this interval contains two majahis depth, temperature increases downhole in a semi-linear fashion
hiatuses that bound the lower Pliocene sediments; the lower one istatabout 60 mbsf where the slope of the geothermal profile changes.
328 mbsf and the upper one is at 200 mbsf (see “Biostratigraphy” sethis concave downward profile below 40 mbsf resembles that of Site
tion, this chapter). Below the hiatus at 328 mbsf, the resistivity and006, but it occurs at a shallower depth. The general geothermal pro-
sonic velocity logs show a series of four intervals with upward-infile resembles that of Site 1005, which is situated upslope on the bank
creasing values marked by a sharp return to lower values at the topargin. The temperature measurements below fall on a more or less
(Fig. 30). The top is also associated with a sharp gamma-ray peadtraight line with a gradient of 36.8°C/km.
This serrated funnel shape is characteristic of coarsening-upward de- As discussed in the previous sites, either historical fluctuation of
posits (Serra, 1986), which may be related to current deposits or prthie bottom-water temperature or influx of seawater into the shallow
grading turbidite lobes. In the core, firmgrounds associated with curzone of the sediments could explain the occurrence of lower geother-
rent deposits (reworked turbidites?) were observed in this intervahal gradient in shallow sediments than in the deeper sediments. At
(see “Lithostratigraphy” section, this chapter). The log pattern of thé¢his site, the chemically inferred “flush zone” exists in the upper 30
lower Pliocene sediments has a rather monotonous resistivity amdbsf (see “Inorganic Geochemistry” section, this chapter). The
sonic velocity signature and a relatively low gamma-ray signalthickness of this zone is comparable to that of the zone of near-zero
These sediments consist of nannofossil chalks and represent primageothermal gradient.
ly pelagic sedimentation. Based on the lower Pliocene sediments re-
covered at all sites on the transect, pelagic sedimentation was perva-
sive and could account for the distinctive log pattern appearing at the
sites. With the renewal of the platform carbonate input to the margin The lower linear part (below 48 mbsf) of the geothermal profile at
deposits in the late Pliocene, there is increased structure in the gesite 1007 gives a geothermal gradient of 36.8°C/km. The average of
physical logs above 200 mbsf, with a number of small-scale peaks the thermal conductivities measured below 70 mbsf is 1.27 W/(m-K),
the resistivity and sonic logs. yielding a heat flow value of 46.7 mW#nThis value is comparable
The gamma-ray logs (Fig. 31) indicate that the signal is related tw the heat flow at Site 1006 (44.4 m\jm
a variable combination of U, Th, and K. The Th and K contents are
relatively enriched throughout the sequence, probably reflecting a
steady, but variable, detrital clay contribution to the sediments. The
background U content is usually low in the sequence, particularly
above 340 mbsf. This low U content may be related to the predomi-
nance of pelagic sediments. There is also a high U variability, with  Site 1007 penetrated through 17 late Cenozoic seismic sequences
intervals containing significant U spikes. For example, an extremeland drilled from 1208 to 1227.3 mbsf into 19.3 m of Oligocene sedi-
large peak occurs at 937 mbsf near the lower/middle Miocene boundients (Fig. 34; Table 17). By reaching the Oligocene at Site 1007, a
ary or sequence Boundary O. Also, a pronounced U-rich interval ocomplete record is in hand for the sequence stratigraphic architecture

Heat Flow

SEISMIC STRATIGRAPHY
Introduction
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Table 16. In situ bottom-hole sediment temperatures measured at Site 1007.

Depth  Temperature  Error  Mudline
Core (mbsf) (°C) (°C) (°C) Tool Notes
166-1007B-

4H 38.0 9.91 0.23 10.92 Adaral4

5H 495 10.85 0.06 10.76  Adaral8

7H 67.0 12.12 0.06 10.56  Adaral8

8H 76.5 12.05 0.18 10.78  Adarall

9H 84.7 12.60 0.10 10.32  Adaral8

10H 91.7 12.61 0.14 10.55 Adarall

14X 120.0 13.35 0.12 10.35  WSTP201

17X 147.4 14.91 0.08 10.63  WSTP201

22X 193.9 15.24 0.02 10.48 WSTP201 Anomalous, poor recovery
27X 239.8 18.24 0.01 10.17 WSTP201

Temperature (°C)
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Depth (mbsf)
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Figure 32. Geothermal profile at Site 1007. Solid circles = reliable tempera-
ture measurements, and open circles = unreliable measurements.
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Figure 33. Adara penetration temperature record from Core 166-1007-4H.
The equilibrium temperature is shown by the horizonta solid line.

of the Neogene along the Bahamas Transect (see Frontispiece and
“Leg Synthesis” chapter, this volume). In the following paragraph<C (SSB C) coincides with the Pleistocene/Pliocene boundary (Table
we discuss the depth-seismic traveltime relation, the location and g&7). The same age for SSB C is found at the other sites of the Baha-
ometries of the seismic sequences, and their signatures in lithologypas Transect (1063006), as well as in Holes Unda and Clino on the
physical properties, and log response.

Time-Depth Conversion

of seismic reflection events into depth below seafloor (Fig. 35). Dur-
ing this VSP experiment, the well seismic tool (WST) was lowered
to a depth of 1093 mbsf into Hole 1007C. Twelve stations recorded
the traveltime of an acoustic signal from the air gun next to the drill-
ship to the hydrophone within the borehole up to a depth 323.3 mbsf.
No measurements could be made above 323 mbsf because of the
large hole diameter (see “Downhole Logging” section, this chapter).
Consequently, the time-depth curve for Site 1007 is linear between
that depth and the seafloor. Because this shallow depth usually is
characterized by strong velocity gradients that normally would not be
linear, we used the time-depth values from Site 1003 for the upper
323 mbsf. Figure 35 and Table 18 display the resulting time-depth
curve compared to the other Leg 166 sites and to the traveltimes de-
rived from the integrated sonic log at Site 1007. The comparison of
the VSP traveltimes with the integrated sonic log shows that, analo-
gous to Sites 1003 and 1005, the sonic log values are, in general, too
high and result in a depth error of 70 m at the bottom of the hole (for
a discussion of possible causes, see “Seismic Stratigraphy” section,
“Site 1005” chapter, this volume).

The VSP experiment at Site 1007 is the fourth survey performed
in the Bahamas Transect and completes the information on the lateral
variability of time-depth curves. The four time-depth curves of Sites
1003, 1005, 1006, and 1007 plotted in one graph (Fig. 35) show that
the poorly consolidated drift deposits at Site 1006 comprise the slow-
est formation velocities. The two sites in the middle of the transect
(Sites 1003 and 1007) display higher overall velocities than Site
1005, which is closest to the modern bank margin. This difference
can be explained by the geometry of the Holocene-Pleistocene pack-
age. At Site 1005, the unconsolidated Holocene-Pleistocene section
amounts to 180 m in thickness, but thins westward to 35 m thickness
at Site 1007 (Sequencascin Fig. 6 of “Leg Synthesis” chapter, this
volume.). The wedge-like geometry of this relatively low-velocity in-
terval causes the higher traveltimes observed Site 1005. The precise
time to depth conversion at this site enabled the correlation between
the lithostratigraphy, seismic stratigraphy, and biostratigraphy sum-
marized in Table 17 and in Figure 36.

Holocene-Pleistocene Sequences

At Site 1007, the upper Pleistocene is only approximately 14 m
thick. As a result, the two seismic Sequereasdb are not resolv-
able on the seismic line. Seismic Sequenegtends to 40 millisec-
onds below seafloor (msbsf [TWT]) or 35 mbsf. This correlates to the
first occurrence ofsephyrocapsa caribbeanica andG. oceanica (38
mbsf) marking the base of the Pleistocene. Thus, sequence Boundary

platform top (Eberli et al., this volume). At Site 1007, this boundary

is characterized by a clay- and silt-rich mudstone with large skeletal
debris including fragments of corals. The enrichment of clay and silt
clearly indicates that sea level was low during the formation of the se-

A check-shot survey was conducted at Site 1007 to provide an aquence boundary. In addition, the skeletal debris indicates that ero-
curate time-depth conversion for translating the two-way traveltimeion of the reefal margin occurred at the same time. Petrophysically,
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Figure 34. A portion of seismic Line 106a showing location of Site 1007 (full line in “Leg Synthesis” chapter, this vollemapjdihsequence boundaries
have been traced and converted to depth. Origin of seismic reflections can be identified in the sonic log shown to Heegfgibofird DSV-velocity mea-
surements are displayed in intervals in which no sonic log data are avaitatd® @nd 11461240 mbsf).

Table 17. Time-depth conversion and tentative age assignments of seismic sequence boundaries.

Seismic TWT below

sequence seafloor Nannofossil ~ Foraminifer Age*
boundary (msbsf) Depth (mbsf) zone zone Age (Ma)
A Not resolvable
B Not resolvable
C 40 35 NN19 N22 Pleistocene/Pliocene 1.5-1.7
D 220 210 (NN16)/NN15 (N21)/N19 late/early Pliocene 3.2-4.2
E 220 210 (NN16)/NN15 (N21)/N19 late/early Pliocene 3.2-4.2
F 310 310 NN11/? N17-19 Messinian 6.4-5.5
G 350 365 NN10 N16 late Miocene 8.8
H 390 420 NN9/10 N16 late Miocene 9.4
| 440 490 NN9/(NN8) N16/(N14) late/middle Miocene 10.9-11.4
K 520 600 NN7 N12 middle Miocene 12.2
L 570 670 NN7 N12 middle Miocene 125
M 660 810 NN5 N9/8 middle Miocene 15.1
N 720 900 NN4 N8/(N7) middle Miocene 16.2-16.4
o 760 960 NN4 N6 early Miocene 18.2
P 800 1020 NN2 N5 early Miocene 194
P2 860 1115 NN2/1 N4 early Miocene 23.2
Q 910 1190 NN1 N4 earliest Miocene 23.7
R 1080 Not reached

Note: * = ages are preliminary and based on shipboard biostratigraphy (see “Biostratigraphy” section, “Explanatory N&eshishegtime).
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Table 18. Check-shot stations of VSP survey in Hole 1007C.

Lith.| Seismic Biostrat. Age
TWT below TWT below 0 ] unit _sizq_uc_en_cEs_ hiatuses :
Check-shot Depth seafloor sealevel wfB 1 ~-C | 20Ma |[Pleist]
station (mbsf) (msbsf) (msbdl) Ic 2.4 Ma S
7 [
Seafloor 0 0.0 863.6 d P
1 331 3233 1187.0 ID 3oMa | &
2 379 360.0 1224.0 200 D— 42Ma I=s
3 467 4244 1288.0 I . : T =
4 516 459.8 1323.0 o
5 611 530.6 1394.0 ——F—g— 62Ma [
6 661 564.2 1428.0 m s6Ma | 3
7 746 6215 1485.0 G : g
8 826 672.6 1536.0 400 L H— s
9 891 7144 1578.0 IVA i g
10 973 770.1 1634.0 | =
11 1044 814.1 1678.0 = T-- '
12 1093 847.9 1712.0 2 K
£
= 600 IVB —— K—— 2
3 [ ]
a ] £
SSB C lieswithin the interval of 25-50 mbsf that is characterized by m ©
asuccession of high-velocity layers (Fig. 25). \Y 3
800 —| Y — £
Pliocene Sequences L VIA n
1vis NS
At the more proximal Sites 1003 and 1005, the uppermost —— O —| o
Pliocene Sequenced isathin unit, whereas at Site 1007 this sequence 1000 — _PL g
is 175 m thick. Lithologically, Sequence d consists of unlithified pe- %
loidal biowackestones that are slightly dolomitized in the lower part AV gy >
(Subunits IC and ID). This monotonous lithology is reflected in q g
petrophysical data and in the logs by little variation throughout the 1200 —{ w11 Q—; —

sequence (see “Downhole Logging” and “Physical Properties” sec-
tions, this chapter). A biostratigraphic hiatus lasting from24dvia

is observed near the top of the sequence (50 mbsf), just below a zarigure 36. Correlation chart of lithol ogic units, sequence boundaries, and bio-

with two hardgrounds. The base of the sequence is placed at 2gftigraphic ages.

msbsf (TWT) or 210 mbsf, which is only 4 m below the hiatus that

straddles the early/late Pliocene boundary. This boundary can also

clearly be recognized in the XRD data by a drastic decrease in arage-either a hiatus or alternatively a package deposited with very re-

nite content from values of 6690% in Sequence to <5% in the  duced sedimentation rate during the end of the Messinian (see “Bio-

early Pliocene. Taking the average depth between the first latratigraphy” section, this chapter). The abrupt lithologic change, the

Pliocene marker and the last early Pliocene marker places the hiatpiesence of a sharp spike in the gamma log, and the positive velocity
at 200 mbsf. SSB D correlates with this hiatus, which lasted from 3.2nomaly with gradual downhole decreasing velocities underneath

to 4.2 Ma. SSBs D and E cannot be separated seismically at S&SB F support the hiatus alternative. In this case, SSB F would cor-
1007, probably as a result of erosion during the formation of SSB Eelate with the Messinian sea level fall. In any case, Seqliéncé

(Fig. 34). The early Pliocene Sequehegtends to 300 msbsf (TWT) early Pliocene age. This sequence was not datable in the more proxi-
or 300 mbsf. This depth coincides with the top of the Miocene, whiclmal sites as a result of the absence of age diagnostic fossils.
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Miocene Sequences

The three upper Miocene sequences (i, h, and g) are well devel-
oped at Site 1007 (Figs. 34, 35). Sequence g isthethinnest. It extends
from 310 to 365 mbsf and coincides with lithologic Unit I1l. Se-
quence g consists of variably indurated wackestones, chaks, and
limestones. This variability iswell recorded in the petrophysical and
log datathat display large variationsin velocity, density, and gamma-
ray values. SSB G is placed at 365 mbsf. The seismic reflection at
SSB G is probably the sum of reflection events from three closely
spaced horizons between 340 and 360 mbsf, all of which are marked
inthelogging databy spikesin gammarray values, resistivity, and ve-
locity (discrete DSV velocities >5 km/s). The underlying Sequence h
is55 mthick and SSB H at its base is placed at 390 msbsf (TWT) or
420 mbsf. The sequence consists of bioturbated wackestones that are
characterized by a uniform signa in the log data. The sequence
boundary, dated at 9.4 Ma, is not marked by any discernible litholog-
ic change. On the log data, however, a series of high-velocity hori-
zons between 420 and 430 mbsf coincide with the depth calculated
for SSB H. Sequencei also consists of bioturbated wackestonesin the
upper part, but several turbidites and a slump occur within the lower
20 m of the sequence. A clay layer inthe middle of these gravity flow
deposits indicates that mass wasting occurred during atime when si-
liciclastic input was higher, suggesting a sea-level lowstand. These
redeposited units are recorded in thelog data by an increasein veloc-
ity and bulk density, whereasthe clay layersdisplay anincreasein the
gamma-ray values. SSB | isdated as10.9 Majust above thelate/mid-
dle Miocene boundary.

The middle Miocene Sequence k extends to a depth of 520 msbsf
(TWT) or 600 mbsf and displays a facies distribution similar to Se-
quencei. It also consists of bioturbated wackestonesin the upper part
and intercalations of turbidites and a clay layer in a foraminifer
wackestone in the lower portion. SSB K is dated as 12.2 Ma. In Se-
quence | the same facies succession is repeated, although the se-
quence is somewhat thinner. The log characteristics again show a
more monotonous upper part and an increase in density in the lower
part of the sequence. The sedimentation rate within Sequence | is
high in the upper part and low in the basal part, which indicatesare-
duced platform input above the sequence boundary. SSB L, at 570
msbsf (TWT) or 670 mbsf, coincides with the base of the low sedi-
mentation rate interval and is dated as 12.5 Ma. In underlying Se-
quence m the facies succession changes. Redeposited carbonates are
also found in the middle of the sequence while only a few turbidites
with bioclasts are present in the lower portion. The logs reflect these
intercalations with increased values in both intervals. SSB M is
placed at 660 msbsf (TWT) or 810 mbsf. A high gamma-ray peak at
800 mbsf indicates that the lithologic boundary might be approxi-
mately 10 m higher. SSB M is dated as 15.1 Ma. The fourth middie
Miocene Seguence n extends to 720 msbsf (TWT) or 900 mbsf. In
the upper portion of this sequence several firmgrounds occur while
several slump packages are present in the lower half. The back-
ground sediments consist of a cyclic aternation between well ce-
mented and less cemented, more compacted biowackestones (see

derived sedimentation during a sea-level lowstand. The underlying
Sequence consists of a cyclic alternation of cemented and more
compacted clay-rich wackestones. The basal SSB P is placed at 1020
mbsf, which coincides with a couplet of clay-rich intervals overlain
by some turbidites. These turbidites are responsible for a pattern of
high-velocity signatures at the base of petrophysical Unit V, which is
accompanied in the logging data by two prominent spikes in resistiv-
ity. This high-velocity zone above SSB P forms a velocity inversion
because the top of the underlying sequence is characterized by low
and monotonous velocity values. The remainder of the lower Mio-
cene can be split into two sequengesandg. Biostratigraphic data
indicate a possible hiatus or at least very reduced sedimentation rate
between 1100 and 1118 mbsf (220.5 Ma). The concordant seis-
mic reflection at 860 msbsf (TWT) or 1115 mbsf lies within the sec-
tion below the first seafloor multiple, although it can still be precisely
correlated with a horizon at Site 1003 at 1190 mbsf, which is charac-
terized there by a hiatus ranging approximately from 22.5 to 19.4 Ma.
We therefore postulate the existence of an additional sequehce,
ranging at Site 1007 from 1020 to 1115 mbsf and at Site 1003 from
1165 to 1190 mbsf. Underlying Sequeneanges in depth from SSB

P2 down to SSB Q at 915 mshsf (TWT) or 1190 mbsf. Both Sequenc-
esp2 andq approximately compose lithologic Unit VII, character-
ized by bioturbated wackestones that show cyclic alternations of
well-cemented, light-colored layers and compacted, darker, and less
cemented layers, with a slump unit just above SSB P2. These alterna-
tions result in the high-frequency succession of gamma-ray spikes
seen in the logs, which are caused by the dark layers. The basal Neo-
gene SSB Q is picked at a seismic reflection at 910 msbsf (TWT)
(1190 mbsf) and lies 20 m above the biostratigraphic Oligocene/Mio-
cene boundary.

Oligocene Sequences

The boundary to seismic Sequemceorrelates with the base of
petrophysical Unit VII and lithologic Unit VIII at 1190 mbsf, where-
as the biostratigraphic Oligocene/Miocene boundary is 20 m deeper.
The reflection of SSB Q is a result of the sudden increagg and
density in Sequenaein contrast with the relatively low values above
(Fig. 23). Although lithologic Unit VIII is lithologically similar to the
Miocene sequences above, there is a dramatic decrease in gamma-
ray. The changes in physical properties indicate a significant change
in the depositional or diagenetic signature across SSB Q. Assuming
that the biostratigraphic markers and the time-depth correlation are
accurate (note that lowest VSP station is at 1093 mbsf), these promi-
nent physical changes as well as the seismic reflection event occur
slightly above the Oligocene/Miocene boundary.

SUMMARY AND CONCLUSIONS

Site 1007 is located at the toe-of-slope of the western GBB. A
1235.4 mbsf deep hole penetrated the entire Neogene-Holocene sec-
tion and 20 m of Oligocene sediments, providing the complete sedi-

“Lithostratigraphy” section, this chapter). SSB N, at the base of anentary record of the Neogene sea-level changes. Its position at the
slump, coincides with an interval with a reduced sedimentation ratbase of the slope makes it the link between the slope Sites 1003,
at approximately the middle/early Miocene boundary. Its age is estit004, and 1005 and the basinal Site 1006. Good overall recovery and
mated between 16.2 and 16.4 Ma. This SSB is also marked by a ditie presence of many planktonic foraminifers and nannofossil marker
tinct change in mineralogical composition (Fig. 20). Whereas thepecies allow for a detailed biostratigraphy for the entire Neogene
middle Miocene still contains significant amounts of aragonitesection. Site 1007, therefore, completed the data set needed to ad-
(<20%) and very little insolubles (<5%), the lower Miocene does notress all the questions in regard to sea-level changes as well as fluid
have any aragonite, but has an increased amount of insolubles (5%ow within a stratigraphic framework. A precise foraminifer and

20%).

nannofossil biostratigraphy provides the age control on the deposi-

The first early Miocene Sequeneextends to 960 mbsf to the top tional changes related to sea-level fluctuations and the resulting se-
of a firmground that is overlain by a clay layer, both of which are alsguence boundaries. This will add to the database that is needed to
recognized by strong gamma-ray signals in the logging data. Thisventually establish the global synchrony of sea-level changes. Fur-
clay layer is a strong indication of the complete shutoff of platformthermore, the well-preserved foraminifers in this and Site 1006 pro-
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vide the unigque opportunity to compare the sedimentary record with
the oxygen isotopic proxy for sea-level changes. This comparison
will potentially assessthe causal relationship between the stratal pat-
tern and sea-level changes.

The geochemical profiles at Site 1007 indicate that, like the other
sites, thereis active fluid flow in the upper portion of the strata. With
increasing depth, diffusive processes become the dominant transport
mechanism.

The Facies of the Toe-of-Slope

The seismic data at the toe-of-slope of modern GBB display age-
ometry of basinward thinning distal portions of prograding clino-
forms in the older Miocene section. In the upper Miocene, sediment
drift depositsinterfinger with the clinoforms. In the Pliocene, athick
basinal wedge onlaps the margin sediments. This wedge is overlain
by Pleistocene prograding sequences. This complicated architecture
is the result of an interplay among the change in platform-to-basin
morphology, sea-level variation, and ocean currents and is reflected
in the sedimentary succession. The Pleistocene prograding tongues
are characterized by an alternation between carbonate-rich periplat-
form sediments and silt- and clay-rich intervals. These alternations
are similar to the cycles observed in the Pleistocene section at Site
1006, where the clay-rich intervals are interpreted to reflect erosion
of continent-derived siliciclastics during sea-level lowstands and in-
cipient sea-leve rise, whereas the carbonate-rich intervals indicate
deposition during the following platform flooding.

The onlapping wedge is a succession of platform-derived, fine-
grained sediment; mass gravity flow deposits, especially turbidites;
and thin laminated beds that are interpreted as current deposits. The
large amount of redeposited carbonates indicate that the toe-of-slope
was the depocenter for the mass gravity flow deposits that bypassed
the upper slope.

A larger amount of turbidites and slumps than in the more proxi-
mal sites was also recovered in the prograding Miocene sequences.
The background sediment, however, issimilar to the Miocene section
recovered at Sites 1003, 1005, and 1006. This sediment consists of al-
ternating interval's of well-cemented, decimeter- to meter-scale, light-
colored, clay-freeintervalsthat show no evidence of compaction and
decimeter-scale, dark-colored, relatively clay-rich intervals that
show evidence of compaction. These aternations are interpreted to
reflect changesin therate of neritic carbonateinput asaresult of plat-
form flooding during sea-level highstands. In contrast, dark-colored,
weakly cemented intervals reflect periods of decreased neritic input
during sea-level lowstands. This aternation continues into the Oli-
gocene section, athough the color changes are less pronounced.
Chert nodules give evidence of achanging sedimentary regime, prob-
ably dominated by cooler water temperatures.

The Sea-L evel Record in the Seismic Sequences

The SSBs coincide with faciesintervalsthat areindicative of sea-
level lowstands. These facies are pelagic intervals or clay layers that
punctuate the cyclic aternations. In addition, Miocene sequencesin
the lower portion contain redeposited carbonates, such as turbidites
and slump packages, in a more pelagic background sediment (low-
stands) whereas biowackestones, which have more platform-derived
material, are in the upper portions of the sequences (highstands).
With the transition into a steep-sided platform in the Pliocene, rede-
posited carbonates become more abundant in the upper parts of the
sequences. This difference documents the relationship between plat-
form morphol ogy and highstand vs. lowstand shedding in carbonates.
It is well documented that the modern steep-sided platform sheds
most of its turbidites during sea-level highstands (e.g., Droxler and
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bidites are shed during sea-level lowstands (Mullins, 1983; Schlager,
1992). The turbidites in the Miocene section of Site 1007 document
that in a ramp-like platform/margin profile, differences between the
two systems are diminished and carbonate turbidites also are shed
during relative sea-level lowstands.

Facies and diagenesis act in concert to produce petrophysical dif-
ferences within the sedimentary section. As a result, the logs closely
image the sedimentary and stratigraphic record. Log-to-core correla-
tion permits significant interpretations about variations in sedimenta-
tion patterns on the toe-of-slope of GBB from the earliest early Mio-
cene to the Holocene. Small-scale and long-term excursions are su-
perimposed over a general downhole trend. These variations reflect
the lithologic and diagenetic variations in the core. Higher resistivity
and velocity can be approximately correlated with firmgrounds, hard-
grounds, or turbidites. In addition, logs display little variations
through monotonous units. As a consequence the high values of the
logs coincide with sequence stratigraphically important sedimentary
units, and display lithologic sequence boundaries.

The exact positioning of the sequence boundaries in the cores and
the good biostratigraphy enables the precise dating of the sequence
boundaries. Seventeen seismic sequences were distinguished prior to
drilling. The two youngest sequences could not be identified on the
seismic section due to ghost reflections close to the sediment-water
interface. Also prior to drilling, ages of the sequence boundaries were
postulated from the biostratigraphic information of the adjacent sites.
These predictions proved to be very accurate. In addition, the better
preservation of the biostratigraphic markers at Site 1007 compared to
the more proximal sites permits a refinement of some of the ages. For
example, the lower Pliocene Sequeheas not datable in the more
proximal Sites 1003 and 1005 due to the absence of age-diagnostic
marker species. At this more distal site, a precise stratigraphy through
this interval is possible, and the basal sequence boundary is now dat-
ed as the top of the Messinian. More important, the SSBs yield the
same ages as in the adjacent sites when taking into account the seis-
mic resolution in the depth assignment of the reflections. This age
consistency of seismic reflections validates one of the basic assump-
tions of sequence stratigraphy, that there is a chronostratigraphic sig-
nificance of seismic reflections.

At Site 1007, the biostratigraphic dating was of sufficient quality
to provide, with sedimentation rates, an independent record of the
platform-derived sedimentation during sea-level highstands and the
reduced pelagic sedimentation during sea-level lowstands. In addi-
tion, current erosion during the Plioceideistocene can be docu-
mented by hiatuses. The average sedimentation rate for the Pleis-
tocene interval is 5 cm/k.y. However, the top of Hole 1007B is older
than 0.95 Ma. Obviously, current action at the toe-of-slope increased
during the last 1 m.y. and caused erosion. A hiatus just below the
Pliocene/Pleistocene boundary that lasted for approximately 0.4
m.y. might also be the result of current activity. The upper Pliocene
interval is highly expanded with an average sedimentation rate of 21
cm/k.y. The increased sedimentation is the combined result of the
accumulation of drift sediments and the deposition of platform-de-
rived material that bypassed the upper slope and was deposited at the
toe-of-slope at Site 1007. The lower Pliocene package is bounded by
a hiatus. The duration of the hiatus spans the early/late Pliocene
boundary and is approximately 1 m.y. (42 Ma). The sedimen-
tation rate below this hiatus is 17.5 cm/k.y. Below 304 mbsf, an in-
terval of poor preservation represents either an interval of very low
sedimentation (<1 cm/k.y.) or contains a hiatus that straddles the
Miocene/Pliocene boundary.

A late Miocene hiatus was detected that spanned a period of ap-
proximately 2 m.y. The low sedimentation rate of 1 cm/k.y. above the
hiatus may provide evidence for some platform production during the
Messinian, or it may represent a lowstand wedge. The late Miocene

Schlager, 1985). In such a setting, the carbonate environment is 188°characterized by a high sedimentation rate (13 cm/k.y.), indicating
out of phase with the siliciclastic environment where most of the turhigh sediment production on GBB during this time. The middle and
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early Miocene sedimentation rates show four cycles with alternating
low (<2 cm/k.y.) and high (>5 cm/k.y.) rates. Slow sedimentation in-
tervals occurred from 9.5to 11.5 Ma, 13to 15 Ma, 16.5t0 17.5 Ma,
and 20.5 to 23 Maand correl ate to hiatuses of similar duration at Site
1003. Periods of faster deposition occurred from 11.5t0 13 Ma, 15to
16.5 Ma, 17.5t0 20.5 Ma, and older than 23 Ma, which corresponds
to intervals at Site 1003 with similarly high sedimentation rates.
These cycles represent the turning off and on of platform production
in response to relative sea-level changes.

Fluid Chemistry and Diagenesis

The geochemical profilesat Site 1007 show three basic zones that
relate to zones seen at the other sites. First, there is an upper flushed
zone in which there are no changes in the conservative elements and
only minimal changes in the nonconservative elements such as Sr?,
Ca&*, and alkalinity. This zone is similar to that found at the upper
slope sites (Site 1003, 1004, and 1005), but differs in that minimal
changes were observed in the concentration of Sr2*. This difference
makes Site 1007 similar to the more distal site, Site 1006. Below the
flushed zone, the concentration of the conservative elements (Cl- and
Na") shows a diffusional relationship to the bottom of the hole. The
concentration of K* shows a major decrease between 900 and 1000
mbsf, which is related to diagenesis of clay minerals. Beneath the
flushed zone, concentrations of the nonconservative elements (Sr?*,
SO,%, Ca2*, NH,*, and akalinity) show changesthat arerelated to lo-
cal reactions such as the degradation of organic material and the re-
crystallization of carbonate minerals. Immediately below the flushed
zone, the SO,2~ concentration decreases sightly as aresult of the lo-
cal oxidation of organic material. Thisisaccompanied by anincrease
in the concentration of methane. The concentration of SO,>~ rises
again to seawater values at 400 mbsf and then decreases to zero be-
low 600 mbsf. The removal of SO,> marks the start of the third
geochemical zone and corresponds to the appearance of isobutane
concentrations of up to 10 ppm in the headspace samples that are
probably of thermogenic origin. The concentration of Sr2*in thisin-
terval is strongly controlled by the solubility of celestite. Once the
SO,2has been compl etely removed from the pore waters, the Sr2*in-
creasesto over 5 mM at adepth of 950 mbsf. A maximum in the Ca?*
concentration between 350 and 400 mbsf indicates a probable zone
of carbonate dissolution. When normalized to seawater Cl- concen-
trations, this zone shows a net removal of Ca?* from the pore waters.

The upper 900 m of sediment consists of over 90% carbonate. Be-
low this depth concentration of carbonate decreases to between 60%
and 80% with higher amounts of organic carbon (up to 1 wt%). The
holeis dominated by LMC, although Unit | consists mainly of arago-
nite with small amounts of dolomite and HMC. Throughout the re-

mainder of the hole, dolomite is a minor constituent with concentra-
tions of up to 40% in small isolated intervals. Quartz is an ubiquitous
component throughout the core, and there are documented occurrenc-
es of pyrite and clay minerals.
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Note: Core description forms (“barrel sheets”) and core photographs can be found in Section

3, beginning on page 377. Forms containing smear slides can be found in Section 4, beginning
on page 831. Thin-section descriptions can be found in Section 5, beginning on page 849. See
the Table of Contents for material contained on CD-ROM.
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SHORE-BASED L OG PROCESSING

Hole 1007C
Bottom felt: 659 mbrf (used for depth shift to seafloor) Acoustic data processing: The array sonic tool was operated in
Total penetration: 1235.4 mbsf standard depth-derived, borehole compensated, long spaeib@ (8
Total corerecovered: 503.3 m (53.9%) and 16-12 ft) mode. The logs have been processed to eliminate some

of the noise and cycle skipping experienced during the recording.
Logging Runs
Quality Control
Logging string 1: DIT/SDT/HLDT/CNTG/NGT

Wireline heave compensator was used to counter ship heave. Invalid density spikes were recorded at 142.5, 147, 154, and 188
mbsf.
Bottom-Hole Assembly Data recorded through bottom-hole assembly, such as the gamma

ray data above 110 mbsf, should be used qualitatively only because
The following bottom-hole assembly depths are asthey appear on of the attenuation on the incoming signal. Invalid gamma ray data
the logs after differential depth shift (see “Depth shift” section) andvere recorded at 9400 mbsf.
depth shift to the seafloor. As such, there might be a discrepancy with Hole diameter was recorded by the hydraulic caliper on the HLDT
the original depths given by the drillers on board. Possible reasons ftwol (CALI).
depth discrepancies are ship heave, use of wireline heave compensa-Details of standard shore-based processing procedures are found

tor, and drill string and/or wireline stretch. in the “Explanatory Notes” chapter, this volume. For further informa-

DIT/SDT/HLDT/CNTG/NGT: Bottom-hole assembly at ~110 tion about the logs, please contact:

mbsf.
Processing

Depth shift: No depth shift necessary as only one run was recordcyigtina Brogia Amal Chakraborty
ed. ] ) Phone: 914-365-8343 Phone: 914-365-8358

Gamma-ray environmental corrections. Data have been pro- Fax: 914-365-3182 Fax: 914-365-3182
cessed to correct for borehole size and type of drilling fluid. E-mail: chris@ldeo.columbia.edu E-mail: amal c@I|deo.columbia.edu
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Hole 1007C: Natural Gamma Ray-Resistivity-Sonic Logging Data
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Hole 1007C: Natural Gamma Ray-Resistivity-Sonic Logging Data (cont.)
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Hole 1007C: Natural Gamma Ray-Resistivity-Sonic Logging Data (cont.)
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Hole 1007C: Natural Gamma Ray-Resistivity-Sonic Logging Data (cont.)
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Hole 1007C: Natura Gamma Ray-Resistivity-Sonic Logging Data (cont.)
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Hole 1007C: Natura Gamma Ray-Resistivity-Sonic Logging Data (cont.)
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Hole 1007C: Natural Gamma Ray-Density-Porosity Logging Data
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Hole 1007C: Natural Gamma Ray-Density-Porosity Logging Data (cont.)
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Hole 1007C: Natural Gamma Ray-Density-Porosity Logging Data (cont.)
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Hole 1007C: Natural Gamma Ray-Density-Porosity Logging Data (cont.)
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Hole 1007C: Natural Gamma Ray-Density-Porosity Logging Data (cont.)
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SITE 1007

Hole 1007C: Natural Gamma Ray-Density-Porosity Logging Data (cont.)
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SITE 1007

Hole 1007C: Natural Gamma Ray-Density-Porosity Logging Data (cont.)
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