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Abstract
Microbial cell abundances in sediment cores from Integrated
Ocean Drilling Program Expedition 320/321 were quantified. Cell
abundances varied between sites and with depth between >106

cells/cm3 and <103 cells/cm3. Even when using cell separation to
increase sensitivity, cell abundances fall below the minimum de-
tection limit in the deeper parts of several sites. At many of the
sites, cell distribution does not follow the generally observed
trend of a continuous decline with depth. Only some of these de-
viations appear to be correlated with lithologic changes.

Introduction
Since the first publications of subseafloor microbial abundances
(Cragg et al., 1990, 1992; Parkes et al., 1994), cell abundance was
generally assumed to decrease logarithmically by about three or-
ders of magnitude with sediment depth over the upper 1000 me-
ters below seafloor (mbsf). It was postulated that there is very lit-
tle variability between sites (review in Parkes et al., 2000). Most of
these studies were carried out on sediments from ocean margins
and the eastern equatorial Pacific Ocean. Cell count data from
Ocean Drilling Program (ODP) Leg 201 provided a first indication
that subseafloor microbial cell abundance has at least some posi-
tive correlation with primary productivity of the overlying ocean
(D’Hondt, Jørgensen, Miller, et al., 2003; D’Hondt et al., 2004).
Drill sites in more oligotrophic oceanic regions (ODP Sites 1225
and 1226) revealed cell abundance profiles that had the same gen-
eral trend but were shifted toward lower values, whereas sites
from high-productivity areas (Sites 1229 and 1230) showed
higher than average cell abundances.

Cell counts from the South Pacific Gyre (D’Hondt et al., 2009),
the most oligotrophic oceanic region on Earth, provided further
evidence for the observed positive correlation between productiv-
ity of the surface water and cell abundance; at the same subsea-
floor depth cell abundances were three to four orders of magni-
tude lower than any other previously published data set. Cell
counts also showed a much stronger decrease with depth (approx-
imately three orders of magnitude over the upper 1 mbsf). Despite
the deviation in total cell abundance and rate of decrease with
depth, the South Pacific Gyre data still show the same general
trend, a logarithmic decrease with depth. Kallmeyer et al. (2012)
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used published data sets and their own cell count
data to revise the estimate of global subseafloor mi-
crobial biomass (Whitman et al., 1998). Their study
proposes not only much lower cell numbers but also
an even lower biomass because of the assumption of
smaller cell sizes. According to their study, cell num-
bers decrease with depth according to a power-law
function and subseafloor microbial biomass is largely
controlled by distance to shore and sedimentation
rate.

Burial of photosynthetically derived organic matter
from the photic zone is considered to be the primary
source of electron donors for microbes in most sedi-
mentary subseafloor environments (D’Hondt et al.,
2004; Jørgensen, 2000). Studies that use very differ-
ent approaches (e.g., quantification of intact phos-
pholipids [Lipp et al., 2008] and pore water oxygen
profiles [Røy et al., 2012]) indicate that organic mat-
ter availability strongly controls microbial activity
and abundance. The rate of organic matter oxidation
in subseafloor sediment has been described as declin-
ing with age according to a power-law function
(Middelburg, 1989) or logarithmically (Rothman and
Forney, 2007), similar to many cell count records.

Cell count data from several sites, however, do not
follow the general trend of a smooth power-law de-
cline with depth. Such deviations have multiple
causes. Elevated temperature acting over geological
time will lead to kinetically controlled abiotic or-
ganic maturation reactions converting recalcitrant
organic matter such as kerogen into volatile products
like fatty acids and petroleum that can migrate over
long distances and supply microbial communities
with organic substrates at cold sites like gas hydrates
(Mangelsdorf et al., 2005) or cold seeps in the deep
sea (Joye et al., 2004). Horsfield et al. (2006) showed
that in areas with high heat flow, like the Nankai
Trough off Japan, in situ microbes utilize thermogen-
ically produced substrates because temperatures be-
come sufficiently high at relatively shallow depths.
Locations with an in situ coupling will most proba-
bly remain rare because despite reports about mi-
crobes being able to survive at temperatures well
over 100°C (Blöchl et al., 1997; Kashefi and Lovley,
2003; Takai et al., 2008), at temperatures above 80°C
microbial activity is severely reduced and sediment
becomes basically pasteurized (Wilhelms et al.,
2001). Given the relatively low temperatures in the
sediment retrieved during Integrated Ocean Drilling
Program (IODP) Expedition 320/321, thermogenic
generation of microbial substrates can be ruled out.

Discrete layers of high organic matter content (e.g.,
sapropels) can also cause positive excursions in mi-
crobial abundance profiles (Cragg et al., 1999).
Coolen et al. (2002) showed that Pleistocene sapro-
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pels in sediment of the Mediterranean Sea are still
sites of enhanced microbial activity and abundance,
despite their age and the low temperatures in the
sediment. Apparent even at low temperatures, suffi-
cient amounts of microbial substrates are produced
from largely recalcitrant organic matter that was bur-
ied millions of years ago (Petsch et al., 2001).

Not just electron donors in the form of sedimentary
organic carbon are controlling microbial abundance
and activity in subseafloor sediments, but electron
acceptors as well. In cases where deep-seated brines
are present, electron acceptors like sulfate can diffuse
upward and cause reverse geochemical gradients,
leading to an increase in microbial activity (D’Hondt
et al., 2004) and abundance (Cragg et al., 1999).

The equatorial Pacific upwelling is a narrow band of
high productivity within 2° latitude of the Equator.
The upwelling zone stretches from the west coast of
the American continent westward for several thou-
sand kilometers through the Pacific Ocean. High
productivity in the surface water also leads to higher
sedimentation rates and higher organic matter con-
tent in the deposited sediment. Sediment that was
deposited inside the equatorial upwelling zone
therefore have a different composition than those
from outside the upwelling zone.

Throughout the Cenozoic, the northwestward move-
ment of the Pacific plate has had a northward latitu-
dinal component of ~0.25°/Ma, transporting equato-
rial sediment gradually through the zone of highest
sediment delivery. By moving the equatorial sedi-
ment out of the zone of high sedimentation, exces-
sive burial beneath younger sediment is prevented.
This phenomenon allowed Expedition 320/321, Pa-
cific Equatorial Age Transect (PEAT), to recover a
continuous Cenozoic record of the paleoequatorial
Pacific.

Eight sites (U1331–U1338) were visited to obtain
samples of sediment from the equatorial upwelling
zone at a paleoposition of successive crustal ages on
the Pacific plate.

Methods and materials
Samples were taken during Expedition 320/321 from
March to July 2009. Because of the rather soft nature
of the sediment, it was possible to use hydraulic pis-
ton coring for most cores. This technique is known
to produce the least contaminated cores because the
actual coring does not involve the use of drilling flu-
ids (Kallmeyer, 2011; Smith et al., 2000). Samples
from the center of a freshly cut core section are
rarely contaminated, so despite the fact that these
samples were drilled without contamination control,
2
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the obtained cell count profiles should be reasonably
unaffected by contamination through infiltrating
drilling fluid.

A cut-off sterile 3 cm3 plastic syringe was inserted
into a freshly cut core section alongside the methane
safety sample (Pälike, Lyle, Nishi, Raffi, Gamage,
Klaus, and the Expedition 320/321 Scientists, 2010)
and exactly 2 cm3 of sediment was extruded into a
vial filled with 8 mL of 2.5% NaCl solution with 2
vol% formalin as a fixative. The vial was quickly
closed and thoroughly shaken to form a homoge-
neous suspension. The sediment slurries were stored
at +4°C until analysis in Potsdam, Germany. Analysis
was completed within about 7 months after the ex-
pedition. Experience has shown that formalin-fixed
slurries maintain their original cell concentration for
at least 1 y as long as they are not diluted and kept
cold. From each slurry, between two and four repli-
cate filters were prepared and counted.

With the exception of samples from the upper few
meters, cell concentrations were too low to be de-
tected by direct counting, in which a small aliquot of
slurry is put on a filter without any further treat-
ment, stained with a DNA-specific stain (usually Ac-
ridine Orange or SYBR Green I), and counted manu-
ally. The minimum detection limit of this “classical”
counting technique, which has been used on almost
all ODP and IODP expeditions so far, is around 105

cells/cm3 (Kallmeyer, 2011). For deeper samples with
lower cell abundances, a cell extraction that sepa-
rates the cells from the mineral matrix is necessary.
This technique can be used to lower the detection
limit to levels of ~103 cells/cm3. Although cell extrac-
tion does not recover 100% of the cells, values are
usually within 1 standard deviation of the classical
counting method (Kallmeyer et al., 2008, 2012a).
Moreover, cell counts from extracts usually have a
much smaller standard deviation than classical
counts because of the higher number of cells
counted.

All slurries were first checked for carbonate content
by mixing a droplet of slurry with hydrochloric acid
on a glass slide and looking for any mineral dissolu-
tion under a low-magnification microscope. Carbon-
ates interfere with the cell extraction and drastically
lower its efficiency. If carbonates were present, they
were removed by dissolution through addition of a
sodium acetate–acetic acid buffer containing 20
mL/L (0.43 M) glacial acetic acid and 35 g/L (0.43 M)
sodium acetate. The carbonate dissolution mix has a
high acidity but a moderate pH (4.6) in order to
avoid any damage to the cells but to rapidly dissolve
any carbonate minerals. Samples with high carbon-
ate content were only treated with a carbonate disso-
lution step and filtered directly onto 0.22 µm pore
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size polycarbonate filters, stained with SYBR Green I,
and counted under a fluorescence microscope (Leica
DM2500; Leica EL 6000 light source; BP 480/40 exci-
tation filter; 505 dichromatic mirror; 527/30 sup-
pression filter, 100× objective). Through dissolution
of the carbonate minerals, the volume of slurry to be
used for a single analysis can be increased by more
than 1 order of magnitude. Samples with a higher
percentage of noncarbonate minerals, usually clays
and biogenic silica, were treated according to the cell
extraction protocol of Kallmeyer et al. (2008), by
which the cells are first detached from the mineral
particles and then separated by density centrifuga-
tion.

Depth spacing of the cell count samples is between 3
and 10 m. Although an exact stratigraphic correla-
tion between the different holes is of utmost impor-
tance for high-resolution paleoceanographical work,
the low resolution of the cell count data makes such
efforts superfluous. Therefore, the uncorrected depth
data were used.

Many of the cell counts were close to the minimum
detection limit or even below. When dealing with
such low values, a critical assessment of the back-
ground becomes an absolute necessity. Blank sam-
ples were processed alongside each sample process-
ing run. On each sample and blank filter, 200 fields
of view were counted. A sample was only considered
a valid count if the total number of cells on 200
fields of view minus the average number of cells on
the corresponding blank filters (i.e., the mean blank)
was equal to or higher than three times the standard
deviation of the mean blank (solid circles in Fig. F1).
If the sample was lower than three times the stan-
dard deviation but still positive, the values were re-
ported as below detection (open circles in Fig. F1).
Some samples had negative cell counts after subtrac-
tion of the mean blank; those are reported as below
detection (BD) in the tables or as open circles on the
y-axes of Figure F1.

Results and discussion
The number of samples taken at each site varied con-
siderably. Unfortunately, some vials broke during
transport, causing gaps in the cell count profiles. At
all depths, cell abundance varied between sites by
about 2 orders of magnitude.

Contrary to most previously described cell count re-
cords from other locations that exhibit a logarithmic
decline when plotted on a linear depth/log10 cell
count scale, many of the PEAT sites exhibit profiles
that deviate strongly from this usual pattern. At least
in part, these deviations appear to be related to litho-
logic and sedimentological changes, as described in
3
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the “Expedition 320/321 summary” chapter (Pä-
like et al., 2010). A summary of all cell count data is
given in Figure F1.

Site U1331
The uppermost cell count sample is at 3 mbsf in a 7
m thick unit of Pleistocene–Pliocene clay and exhib-
its relatively low abundances (2 × 104 cells/cm3). The
next sample at 8.2 mbsf has a cell abundance that is
more than 1 order of magnitude higher, reaching
values of 3 × 105 cells/cm3. This sample is in the lith-
ologic unit that reaches to 26 mbsf and consists of
lower Oligocene to lower Eocene alternations of
oozes with varying clay and calcium carbonate con-
tent. All cell count samples in this interval have cell
abundances that are similar or higher than the up-
permost sample.

A sharp lithologic change at ~26 mbsf marks the Eo-
cene–Oligocene transition, but cell abundances are
not affected by this and remain at ~2 × 104 cells/cm3

throughout the rest of the core (Table T1).

Site U1332
At Site U1332, cell abundance close to the sediment–
water interface is ~105 cells/cm3, similar to values of
the subsurface peak at Site U1331. However, cell
numbers decline more linearly with depth than at
Site U1331 and reach the minimum detection limit
of ~104 cells/cm3 at ~30 mbsf. Below this depth, no
cells could be detected. When treating the cell
counts that fall below detection as valid data, log10

cell abundance decreases linearly with depth. The
depth at which cell counts start to fall below the de-
tection limit roughly coincides with the change from
lithologic Unit II to III, which is marked by a steep
increase in CaCO3 content to >80%. Unfortunately,
several samples from this depth interval were lost,
making it impossible to constrain this observation to
any greater detail (Table T2).

Site U1334
The cell count record at Site U1334 (Table T3) exhib-
its the strongest variation from the usual logarithmic
decline with depth. Between 3 and 25 mbsf, cell
numbers drop steadily with depth from ~105 to 104

cells/cm3. Below this depth, cell numbers alternate
between 104 and 105 cells/cm3 with local maxima at
~60 and ~140 mbsf and a minimum at ~120 mbsf.
From the deepest local maximum at 140 mbsf down-
ward, cell numbers decline more or less continuously
to values of ~5 × 103 cells/cm3 at 200 mbsf.

Except for the local minimum in cell abundance at
~40 mbsf correlating with a minimum in CaCO3
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content, the strong deviations from the normally ex-
pected decline of cell abundance with depth do not
show any correlation with lithology, which mainly
consists of nannofossil ooze and some clay in the up-
per 50 mbsf. The very pronounced greenish gray sed-
iment color between ~140 and 190 mbsf does not
show any correlation with cell abundance.

Site U1335
This site exhibits the most “normal” cell count re-
cord of all sites drilled during Expedition 320/321.
Cell counts are ~5 × 105 cells/cm3 close to the sedi-
ment–water interface and drop with sediment depth
according to a power-law function, reaching values
of ~103 cells/cm3 at ~100 mbsf. Below ~60 mbsf, sin-
gle samples start to fall below the detection limit. A
single replicate of the deepest sample (108.4 mbsf)
shows a slight increase in cell abundance, but data
are too scarce to make any interpretation. Both the
change to continuously high carbonate content and
the pronounced sediment color change from brown
to greenish gray at 60 and 65 mbsf, respectively,
have no influence on the cell count record (Table
T4).

Site U1337
The most obvious feature of the cell count record at
this site is the lack of a decrease over the upper 22.5
mbsf, with values of 2 × 105 cells/cm3. Below this
depth, cell counts decrease to 2 × 104 cells/cm3 at 60
mbsf. Below this depth, log10 cell counts show only a
very slight but almost linear decrease with depth,
dropping by less than half an order of magnitude
over ~100 m.

No change in lithology correlates with either change
in the cell count profile at 22.5 and 60 mbsf (Table
T5).

Site U1338
Despite some excursions between 30 and 80 mbsf,
the cell count profile at Site U1338 follows the ex-
pected trend for marine sediment, starting at 106

cells/cm3 close to the sediment–water interface and
dropping to 104 cells/cm3 at 150 mbsf (Table T6).
The small-scale excursions cannot be related to any
particular sedimentological or stratigraphic feature.

Conclusions
The cell count records of Expedition 320/321 deviate
from the usual cell count records found in many
other ODP and IODP drill sites. Some of these devia-
tions can be related to lithologic changes caused by
4
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the varying productivity regimes in the overlying
water. However, several changes cannot be related to
lithology and may be caused by geochemical
changes (e.g., redox fronts). A detailed investigation
of geochemical and other controls on microbial
abundance and distribution in subsurface sediment
will remain the subject of future studies.
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J. Kallmeyer Data report: microbial abundance in subseafloor sediments
Figure F1. Cell abundance and distribution in drill cores retrieved during IODP Expedition 320/321. Solid
circles mark cell counts above the minimum detection limit and open circles mark values below the minimum
detection limit. Open circles directly on the y-axis indicate cell counts that were below the mean blank.
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Table T1. Cell counts from all processed samples, Site U1331.

Core, section, 
interval (cm)

Depth 
(mbsf)

Above detection
(cells/cm3)

320-U1331A-
1H-3, 0–3 3.0 3.1E+04
1H-3, 0–3 3.0 1.9E+04
1H-3, 0–3 3.0 1.8E+04
2H-3, 0–3 8.2 2.8E+05
2H-3, 0–3 8.2 3.6E+05
2H-3, 0–3 8.2 8.5E+04
2H-3, 0–3 8.2 6.0E+04
2H-6, 0–3 12.7 3.1E+04
2H-6, 0–3 12.7 4.9E+04
2H-6, 0–3 12.7 5.5E+04
2H-6, 0–3 12.7 7.0E+04
3H-3, 0–3 17.7 4.0E+04
3H-3, 0–3 17.7 6.0E+04
3H-3, 0–3 17.7 2.5E+04
3H-3, 0–3 17.7 2.0E+04
3H-6, 0–3 22.2 1.8E+04
3H-6, 0–3 22.2 1.7E+04
3H-6, 0–3 22.2 1.5E+04
3H-6, 0–3 22.2 2.0E+04
4H-3, 0–3 27.2 1.6E+04
4H-3, 0–3 27.2 3.0E+04
4H-6, 0–3 31.7 2.0E+04
4H-6, 0–3 31.7 2.0E+04
5H-4, 0–3 38.2 1.3E+04
5H-4, 0–3 38.2 1.3E+04
6H-4, 0–3 47.7 2.7E+04
6H-4, 0–3 47.7 2.2E+04
7H-4, 0–3 57.2 2.0E+04
7H-4, 0–3 57.2 1.7E+04
8H-4, 0–3 66.7 7.3E+03
8H-4, 0–3 66.7 1.2E+04
9H-4, 0–3 76.2 7.3E+03
9H-4, 0–3 76.2 9.8E+03
10H-4, 0–3 85.7 1.3E+04
10H-4, 0–3 85.7 1.5E+04
11H-4, 0–3 94.4 10.0E+03
11H-4, 0–3 94.4 1.5E+04
12H-4, 0–3 104.7 5.9E+03
12H-4, 0–3 104.7 5.9E+03
13H-4, 0–3 114.2 9.0E+03
13H-4, 0–3 114.2 1.8E+04
14H-4, 0–3 123.7 6.9E+03
14H-4, 0–3 123.7 4.9E+03
15H-4, 0–3 133.2 10.0E+03
15H-4, 0–3 133.2 5.9E+03
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Table T2. Cell counts from all processed samples, Site U1332.

MDL = minimum detection limit, BD = cell counts below the mean blank.

Core, section, 
interval (cm)

Depth 
(mbsf)

Above MDL
(cells/cm3)

Below MDL
(cells/cm3)

320-U1332A-
1H-3, 0–3 3.0 8.8E+04
1H-3, 0–3 3.0 1.5E+05
2H-3, 0–3 6.9 1.8E+05
2H-3, 0–3 6.9 1.8E+05
2H-6, 0–3 11.4
2H-6, 0–3 11.4
3H-3, 0–3 16.4
3H-3, 0–3 16.4
3H-6, 0–3 20.9 5.5E+04
3H-6, 0–3 20.9 5.5E+04
4H-3, 0–3 25.9 5.0E+04 3.0E+04
4H-3, 0–3 25.9 3.3E+04 7.9E+04
4H-6, 0–3 30.4 5.6E+04
4H-6, 0–3 30.4 5.0E+04
7H-4, 0–3 55.9 8.1E+02
7H-4, 0–3 55.9 5.0E+03
8H-4, 0–3 65.4 BD
8H-4, 0–3 65.4 2.5E+03
9H-4, 0–3 74.9 8.1E+02
9H-4, 0–3 74.9 BD
10H-4, 0–3 84.4 BD
10H-4, 0–3 84.4 BD
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Table T3. Cell counts from all processed samples, Site U1334.

MDL = minimum detection limit.

Core, section, 
interval (cm)

Depth 
(mbsf)

Above MDL
(cells/cm3)

320-U1334A-
1H-3, 0–3 3.03 8.22E+04
1H-3, 0–3 3.03 1.49E+05
1H-5, 0–3 6.03 9.89E+04
1H-5, 0–3 6.03 1.83E+05
2H-3, 0–3 11.23 1.32E+05
2H-3, 0–3 11.23 4.87E+04
2H-6, 0–3 15.73 4.87E+04
2H-6, 0–3 15.73 8.22E+04
3H-3, 0–3 20.73 9.58E+03
3H-3, 0–3 20.73 3.47E+04
3H-6, 0–3 25.23 1.46E+04
3H-6, 0–3 25.23 1.96E+04
4H-3, 0–3 30.23 2.47E+04
4H-6, 0–3 34.73 9.58E+03
4H-6, 0–3 34.73 1.46E+04
5H-3, 0–3 39.73 2.49E+04
5H-3, 0–3 39.73 1.74E+04
6H-3, 0–3 49.23 3.49E+04
6H-6, 0–3 53.73 4.00E+04
6H-6, 0–3 53.73 1.74E+04
7H-4, 0–3 60.23 4.25E+04
7H-4, 0–3 60.23 2.74E+04
8H-4, 0–3 69.73 3.80E+04
8H-4, 0–3 69.73 4.61E+04
9H-4, 0–3 79.23 1.19E+04
9H-4, 0–3 79.23 3.40E+04
10H-4, 0–3 88.73 1.39E+04
10H-4, 0–3 88.73 2.39E+04
11H-4, 0–3 98.23 4.81E+04
11H-4, 0–3 98.23 2.39E+04
13H-5, 0–3 117.73 1.16E+04
13H-5, 0–3 117.73 1.83E+04
14H-4, 0–3 126.73 2.66E+04
14H-4, 0–3 126.73 2.16E+04
15H-4, 0–3 136.23 4.01E+04
15H-4, 0–3 136.23 2.66E+04
16H-4, 0–3 145.73 3.17E+04
16H-4, 0–3 145.73 1.66E+04
18H-4, 0–3 164.73 1.83E+04
18H-4, 0–3 164.73 2.16E+04
19H-4, 0–3 174.15 3.50E+04
19H-4, 0–3 174.15 2.50E+04
20H-4, 0–3 183.73 1.32E+04
20H-4, 0–3 183.73 9.89E+03
21H-4, 0–3 193.23 1.32E+04
21H-4, 0–3 193.23 4.87E+03
22H-4, 0–3 202.73 3.19E+03
22H-4, 0–3 202.73 8.22E+03
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Table T4. Cell counts from all processed samples, Site U1335.

MDL = minimum detection limit, BD = cell counts below the mean blank.

Core, section, 
interval (cm)

Depth 
(mbsf)

Above MDL
(cells/cm3)

Below MDL
(cells/cm3)

320-U1335A-
1H-3, 0–3 3.0 2.0E+05
1H-3, 0–3 3.0 1.5E+05
1H-3, 0–3 3.0 1.1E+05
1H-5, 0–3 6.0 9.4E+04
1H-5, 0–3 6.0 2.4E+04
1H-5, 0–3 6.0 5.2E+04
1H-5, 0–3 6.0 1.1E+05
1H-5, 0–3 6.0 1.0E+05
2H-3, 0–3 11.9 4.7E+03
2H-3, 0–3 11.9 2.4E+04
2H-3, 0–3 11.9 2.7E+04
2H-3, 0–3 11.9 2.3E+04
2H-6, 0–3 16.4 1.4E+04
2H-6, 0–3 16.4 1.2E+04
2H-6, 0–3 16.4 6.8E+03
2H-6, 0–3 16.4 1.3E+04
3H-3, 0–3 21.4 9.7E+03
3H-3, 0–3 21.4 1.2E+04
3H-6, 0–3 25.9 2.2E+04
3H-6, 0–3 25.9 9.3E+03
4H-3, 0–3 30.9 4.8E+03
4H-3, 0–3 30.9 6.4E+03
4H-6, 0–3 35.4 4.8E+03
4H-6, 0–3 35.4 3.1E+03
6H-3, 0–3 49.9 1.9E+04
6H-3, 0–3 49.9 1.3E+04
6H-3, 0–3 49.9 3.2E+03
6H-6, 0–3 54.4 2.7E+03
6H-6, 0–3 54.4 2.7E+03
7H-4, 0–3 60.9 1.2E+03
7H-4, 0–3 60.9 2.2E+03
8H-4, 0–3 70.4 1.4E+03
8H-4, 0–3 70.4 6.7E+02
9H-4, 0–3 79.9 2.7E+03
9H-4, 0–3 79.9 2.2E+03
10H-4, 0–3 89.4 7.8E+02
10H-4, 0–3 89.4 BD
11H-3, 0–3 97.4
11H-3, 0–3 97.4
12H-4, 0–3 108.4 1.8E+03
12H-4, 0–3 108.4 BD
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Table T5. Cell counts from all processed samples, Site U1337.

MDL = minimum detection limit.

Core, section, 
interval (cm)

Depth 
(mbsf)

Above MDL
(cells/cm3)

321-U1337A-
2H-3, 0–3 8.5 2.1E+05
2H-3, 0–3 8.5 2.0E+05
2H-6, 0–3 13.0 1.2E+04
2H-6, 0–3 13.0 2.7E+04
2H-6, 0–3 13.0 1.2E+05
2H-6, 0–3 13.0 1.9E+05
3H-3, 0–3 18.0 2.1E+05
3H-3, 0–3 18.0 2.2E+05
3H-6, 0–3 22.5 1.7E+05
3H-6, 0–3 22.5 2.1E+05
4H-3, 0–3 27.5 1.9E+05
4H-3, 0–3 27.5 1.1E+05
4H-6, 0–3 32.0 1.3E+05
4H-6, 0–3 32.0 9.6E+04
5H-2, 0–3 36.9 6.5E+04
5H-2, 0–3 36.9 7.2E+04
5H-6, 0–3 41.5 5.6E+04
5H-6, 0–3 41.5 4.7E+04
6H-3, 0–3 46.5 5.8E+04
6H-3, 0–3 46.5 3.3E+04
6H-6, 0–3 51.0 10.0E+03
6H-6, 0–3 51.0 9.3E+03
7H-4, 0–3 57.5 2.0E+04
7H-4, 0–3 57.5 2.2E+04
9H-4, 0–3 76.5 1.6E+04
9H-4, 0–3 76.5 2.0E+04
10H-4, 0–3 86.0 1.6E+04
10H-4, 0–3 86.0 1.6E+04
11H-4, 0–3 95.5 6.0E+03
11H-4, 0–3 95.5 1.1E+04
12H-4, 0–3 105.0 1.3E+04
12H-4, 0–3 105.0 5.2E+03
12H-4, 0–3 105.0 8.1E+03
13H-4, 0–3 114.5 7.3E+03
13H-4, 0–3 114.5 8.1E+03
15H-4, 0–3 133.5 2.8E+03
15H-4, 0–3 133.5 4.5E+03
16H-4, 0–3 143.0 5.9E+03
16H-4, 0–3 143.0 5.8E+03
17H-4, 0–3 152.5 4.9E+03
17H-4, 0–3 152.5 5.1E+03
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Table T6. Cell counts from all processed samples, Site U1338.

MDL = minimum detection limit.

Core, section, 
interval (cm)

Depth 
(mbsf)

Above MDL
(cells/cm3)

321-U1338A-
1H-2, 0–3 1.5 1.8E+06
1H-2, 0–3 1.5 1.7E+06
2H-3, 0–3 5.7 4.4E+05
2H-3, 0–3 5.7 3.1E+05
2H-6, 0–3 10.2 7.5E+05
2H-6, 0–3 10.2 7.4E+05
3H-3, 0–3 15.2 4.7E+05
3H-3, 0–3 15.2 3.8E+05
3H-6, 0–3 19.7 3.9E+05
3H-6, 0–3 19.7 3.3E+05
4H-3, 0–3 24.7 2.2E+05
4H-3, 0–3 24.7 2.2E+05
4H-6, 0–3 29.2 8.3E+04
4H-6, 0–3 29.2 7.5E+04
5H-3, 0–3 34.2 7.8E+04
5H-3, 0–3 34.2 7.5E+04
5H-6, 0–3 38.7 1.0E+05
5H-6, 0–3 38.7 9.3E+04
6H-3, 0–3 43.7 7.0E+04
6H-3, 0–3 43.7 5.0E+04
6H-6, 0–3 48.2 5.9E+04
6H-6, 0–3 48.2 6.1E+04
7H-4, 0–3 54.7 8.7E+04
7H-4, 0–3 54.7 9.0E+04
8H-4, 0–3 64.2 3.0E+04
8H-4, 0–3 64.2 4.0E+04
9H-4, 0–3 73.7 2.0E+04
9H-4, 0–3 73.7 2.1E+04
11H-4, 0–3 92.7 4.4E+04
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