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Abstract
Marine sediments are a primary reservoir for the long-term stor-
age of organic matter, and the rate of burial and oxidation of this
sedimentary organic material help to regulate both atmospheric
oxygen and carbon dioxide concentrations. To evaluate the im-
pact of circulating basement fluid on the preservation of deeply
buried organic carbon, sedimentary profiles of dissolved and par-
ticulate organic carbon (DOC and POC) near the sediment/base-
ment interface were obtained from sediment coring at Site U1363
during Integrated Ocean Drilling Program Expedition 327. Sedi-
mentary DOC increased from 0.25 mM at 1 m below the sea-
water/sediment interface to a maximum of 0.86 mM at mid-depth
(8–11 meters below seafloor [mbsf]), before subsequently decreas-
ing to a minimum of 0.10 mM at the sediment/basement inter-
face (222.7 mbsf). Thus, the oceanic basement appears to be a net
sink for sedimentary DOC. Sedimentary DOC and alkalinity pro-
files were similar and inversely mirror those of sulfate, suggesting
that the buildup of DOC in sediment pore water is related to re-
mineralization of sedimentary POC. The sedimentary POC con-
tent at Site U1363 ranged from 47 to 391 µmol-C/g, with δ13C val-
ues from –25.3‰ to –22.4‰. The total particulate nitrogen (PN)
content ranged from 4.1 to 32.9 µmol-N/g, with δ15N values from
1.8‰ to 7.2‰ and a POC:PN ratio of 12 ± 2 (n = 54). No depth-
specific systematic variations in POC, PN, POC:PN ratio, δ13C-
POC or δ15N-PN were detected, and no significant correlations be-
tween sedimentary DOC and POC concentrations were observed.

Introduction
Marine sediments are the primary long-term reservoir for organic
matter (Emerson and Hedges, 1988), and the rates of burial and
oxidation of sedimentary organic matter significantly contribute
to regulating Earth’s atmospheric oxygen and carbon dioxide con-
centrations (Holland, 1984; Holland et al., 1986; Berner, 1990).
Buried particulate organic matter (POM) in the sediment is mobi-
lized to inorganic compounds such as carbon dioxide and ammo-
nium by aerobic and anaerobic respiration and to dissolved or-
ganic matter (DOM) by processes including microbial hydrolysis
and anoxic fermentation (Laanbroek et al., 1982; Capone and
Klein, 1988; Arnosti et al., 1994; Arnosti, 1995; Fenchel et al.,
1998; Burdige, 2002, 2006). An imbalance between the produc-
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tion and consumption of DOM results in dissolved
organic carbon (DOC) concentrations in the surface
sediments typically an order of magnitude higher
than those in the overlying seawater (e.g., Alperin et
al., 1994, 1999; Burdige et al., 1999; Papadimitriou et
al., 2002). As a result, the flux of DOC from marine
sediments to overlying seawater is roughly equiva-
lent to that of riverine input and is a net loss of car-
bon from sediments to the water column (Burdige et
al., 1992, 1999).

In contrast to the numerous DOC profiles published
from surficial (<1 m) marine sediments (e.g., Krom
and Sholkovitz, 1977; Burdige et al., 1992, 1999; Alp-
erin et al., 1994, 1999; Burdige and Homstead, 1994;
Burdige and Zheng, 1998; Burdige, 2002, 2006), only
a few studies have examined pore water DOC con-
centrations within profiles extending to greater sedi-
ment depths (Michaelis et al., 1982; Egeberg and Ab-
dullah, 1990; Seifert et al., 1990; Wefer et al., 1998;
Simoneit and Sparrow, 2002; Heuer et al., 2009). Al-
though the DOC concentrations within surficial sed-
iments generally increase exponentially with in-
creasing depth from the seawater/sediment interface
until reaching an asymptotic maximum, DOC con-
centrations within deep sediment pore water gener-
ally do not demonstrate such systematic variation
with depth. At some locations, depth profiles of
DOC concentrations are similar to concurrently
measured total particulate organic carbon and inor-
ganic carbon profiles (Simoneit and Sparrow, 2002),
whereas at other locations significant increases in
DOC concentrations have been observed at greater
depths due to hydrothermal activity from below
(Simoneit and Sparrow, 2002).

The lack of a predictable pattern in deep sediment
DOC profiles suggests that the deep DOC cycle may
be more complicated than that occurring within sur-
ficial sediments. It is also not clear if the impact of
hydrothermal activity always results in an increase
in sediment pore water DOC concentrations. The
fact that DOC concentrations in warm (65°C) basal-
tic rock basement hydrothermal fluids are lower
than those in the bottom seawater (Lang et al., 2006;
Lin et al., 2012) suggests that hydrothermally heated
basement fluids can be a sink for deep sedimentary
DOC (Lin et al., 2012) that may cause sedimentary
pore water DOC concentrations to decrease with
depth.

Particulate organic matter in deep-sea sediments acts
as an important energy source for a diverse array of
microbial metabolisms, including aerobic and anaer-
obic organotrophy using nitrate or sulfate as electron
acceptors (Laanbroek et al., 1982; Capone and Klein,
1988; Fenchel et al., 1998). Major electron acceptors
in deep sediments, such as oxygen, nitrate, and sul-
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fate, originate from bottom seawater, and the pene-
tration depths of these electron acceptors vary based
on their concentrations in overlying bottom sea-
water, the sedimentation rate, and reactivity of POM
(e.g., D’Hondt et al., 2002, 2004; Hartnett and Devol,
2003; Fischer et al., 2009). On the Washington Mar-
gin and eastern flank of the Juan de Fuca Ridge in
the northeastern Pacific Ocean, sediment pore water
oxygen and nitrate is exhausted at a few centimeters
below the seafloor (Hartnett and Devol, 2003), and
sulfate is significantly depleted relative to seawater at
several tens of meters below the seafloor (Elderfield
et al., 1999; Wheat et al., 2013). However, below the
region of sulfate depletion, sulfate concentrations in-
crease toward the sediment/basement interface due
to the supply of sulfate from basement fluids (Elder-
field et al., 1999; Wheat et al., 2013). The supply of
electron acceptors from the deep basement into the
sediment has been suggested to support microbial
metabolism within the deep-sediment biosphere
(D’Hondt et al., 2004; Engelen et al., 2008). In addi-
tion, Grizzly Bare outcrop on the eastern flank of
Juan de Fuca Ridge provides a conduit for bottom
seawater to recharge and mix with older and more
reacted (i.e., anoxic) basement fluids (Fisher et al.,
2003; Hutnak et al., 2006; Wheat et al., 2013) and
provides additional electron acceptors to basement
fluids and subsequently into deep sediments.

Although terrigenous organic matter discharged to
the ocean is generally thought to be efficiently re-
mineralized (Keil et al., 1997; Galy et al., 2008), on
the eastern flank of Juan de Fuca Ridge an unusually
high amount of terrigenous-derived organic matter
has accumulated in the deep sediments near the sed-
iment/basement interface (Prahl et al., 1994; Hedges
et al., 1999; Dickens et al., 2006). This unique setting
provides additional value to the study of terrigenous
carbon preservation and degradation. This study
provides DOC and POM (carbon, nitrogen, and iso-
topic composition) profiles at locations where the
impact of hydrothermal circulation in basaltic base-
ment on deep sedimentary organic biogeochemistry
can be investigated.

Methods and materials
Sample collection and processing

Samples used for this study were from sediment
cores taken from Integrated Ocean Drilling Program
(IODP) Holes U1363G, U1363F, U1363B, and
U1363C/D located on the slope of Grizzly Bare out-
crop on the eastern flank of Juan de Fuca Ridge (Ta-
ble T1; Fig. F1). The sediment/basement interface at
these holes are 17, 35, 57, and 231 meters below sea-
floor (mbsf), respectively (see the “Site U1363”
2
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chapter [Expedition 327 Scientists, 2011b]). Details
of whole sediment and sediment pore water sam-
pling are described previously (see the “Methods”
chapter [Expedition 327 Scientists, 2011a]; Wheat et
al., 2013). Briefly, sediment cores were collected us-
ing advanced piston coring (APC or “H” shown in
Table T2) and extended core barrel (XCB or “X”
shown in Table T2) systems on the R/V JOIDES Reso-
lution. Once shipboard, roughly 10–40 cm of the
whole-round sediment section was placed in a nitro-
gen-filled glove bag, and the outside 0.5 cm of the
sediment core was carefully scraped using a polytet-
rafluoroethylene-coated spatula in order to remove
potential contaminants, leaving a ~5.8 cm diameter
core. The remaining sediment (~238–1030 cm3) was
pressed using a titanium squeezer and hydraulic
press piston to extract sediment pore water. The re-
sulting pore water was then passed through a pre-
washed Whatman Number 1 qualitative filter paper
above a titanium screen and collected in a com-
busted (550°C; 5 h) glass syringe, before being fil-
tered through a prerinsed (50 mL deionized water)
0.45 µm pore-sized polysulfone membrane filter
(Supor, Pall Corporation) and collected in an acid-
cleaned and combusted glass scintillation vial. The
pore water samples were kept frozen at –20°C un-
til subsequently thawed on shore for analysis. Two
blank samples that were collected by passing deion-
ized water through the squeezer and filter series have
DOC concentrations of 0.016 and 0.028 mM using
the method described below. These blank values are
an order of magnitude lower than the DOC in envi-
ronmental pore water measured in the current study.

Sections of sediment after pore water extraction were
carefully wrapped in combusted aluminum foil and
frozen at –80°C shipboard. In a shore-based
laboratory, ~5 g of frozen whole sediment from each
sample was subsampled with a clean stainless steel
spatula. The whole sediment subsamples were subse-
quently placed in combusted glass scintillation vials,
loosely covered with combusted aluminum foil, and
dried in an oven at 60°C. The dried sediment was
powdered with a clean ceramic mortar for subse-
quent analysis as described below.

Pore water–dissolved organic carbon
Sedimentary pore water DOC concentrations were
measured by high-temperature combustion using a
Shimadzu TOC-VCSH analyzer. The combustion
temperature was set at 720°C to ensure complete ox-
idation of organic matter. Samples were acidified to
pH <2 by the addition of 45 µL of 2 M HCl to 3 mL
samples. No acid contamination was observed based
on monitoring the DOC value of low-carbon deion-
ized water. Samples were purged with nitrogen gas
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within the autosampler syringe for 2 min in order to
remove inorganic carbon. An injection volume of
150 µL was used, with five or six injections per sam-
ple. The reproducibility between replicate injections
was <1 µM. Analytical reference materials (ARM)
supplied by Dr. Dennis Hansell (RSMAS, University
of Miami) were measured before, between, and after
analysis of environmental samples (Sharp et al.,
2002; Dickson et al., 2007). At least one ARM was
measured every five samples. The average measured
concentration of the ARM was 42 ± 2 µM (n = 44);
the reported value was 41–43 µM. Our detection
limit for DOC concentrations was ~2 µM.

Sediment
Whole sediment samples were analyzed for concen-
tration and isotopic composition of total carbon,
organic carbon, and total nitrogen using an elemen-
tal combustion system (Costech ECS 4010) con-
nected inline to an isotope-ratio mass spectrometer
(Thermo Finnigan Delta XP). The amount of pow-
dered sediment used for the analyses was optimized
to provide sufficient carbon and nitrogen for isoto-
pic composition analysis and varied between 26 and
425 mg. A subset of samples was acidified by fuming
with concentrated HCl (Hedges and Stern, 1984) in
order to remove inorganic carbon and quantify the
particulate organic carbon (POC) content. Acid fum-
ing did not remove inorganic nitrogen, resulting in
insignificant differences between whole and acid-
fumed total particulate nitrogen (PN) concentra-
tions. Calibration for C and N concentration was
performed by running reference materials with the
environmental samples. The isotopic compositions
of carbon and nitrogen are reported as δ values (e.g.,
δ13C and δ15N) expressed in permil (‰):

δ = [(Rsample/Rstandard) – 1] × 1000,

where R is the 13C/12C or 15N/14N ratio. The standards
for carbon and nitrogen isotopic composition are Vi-
enna Peedee belemnite (NBS 19) and air, respectively
(Coplen et al., 1992; Coplen, 1994).

Results
The concentrations of DOC in sediment pore water
at Site U1363 ranged from 0.10 to 0.86 mM (Fig. F2;
Table T2). For comparison, similar measurements
from Ocean Drilling Program Hole 856 located at
Middle Valley, also on the eastern flank of Juan de
Fuca Ridge, ranged from 0.01 to 7.14 mM (Simoneit
and Sparrow, 2002). The lowest sedimentary DOC
concentration was observed near the sediment/base-
ment interface of Hole U1363D, but the concentra-
3
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tion was still nearly an order of magnitude higher
than that in basement fluid collected by the IODP
CORK in Hole U1301A, 55 km north of Site U1363
(0.10 versus 0.012 mM; Lin et al., 2012). It should be
noted that the overall procedural blank for the mea-
surement of DOC in basement fluid and bottom sea-
water was only 0.002 mM. In Hole U1363G, the sed-
imentary DOC concentration was 0.25 mM in near-
surface sediment pore water collected from a sedi-
ment core depth of 1.4 mbsf, which is significantly
higher than was found in background bottom sea-
water from this region (0.039 mM; Lin et al., 2012).
Depth profiles of DOC concentrations at Site U1363
show a mid-depth (8–11 mbsf) maximum, unlike
those from Middle Valley (Simoneit and Sparrow,
2002), which showed an increase toward the base-
ment.

Interestingly, the depth profiles of DOC concentra-
tion parallel those of alkalinity and appeared to in-
versely mirror depth profiles of sulfate concentration
(Fig. F2), suggesting that the buildup of DOC in sedi-
ment pore water might be related to remineraliza-
tion of sedimentary POM. The correlation between
sulfate and DOC concentration was high and indi-
cated that ~0.09 mM of DOC was added to the pore
water with every 1 mM of sulfate removed (Fig. F3).
Similarly, ~0.07 mM of DOC was added to pore water
with an increase of 1 meq/L of alkalinity (i.e., ~1 mM
increase of bicarbonate; Fig. F3). However, no signifi-
cant correlation was found between DOC concentra-
tions in the sediment pore water and the POC con-
tent of the sediment (Fig. F4).

No systematic variation of POC, PN, C/N, δ13C-POC,
and δ15N-PN with depth was observed (Fig. F5), with
the exception of a correspondence between POC and
PN depth profiles. The POC content of sediment
samples from Site U1363 ranged from 47 to 391 µmol-
C/g (0.06–0.47 wt%), whereas PN ranged from 4.1 to
32.9 µmol-N/g (0.006–0.044 wt%), which were sig-
nificantly lower than those in rivers and continen-
tal-shelf deposits on the Washington Coast (POC =
~3 wt%; PN = ~0.3 wt%) (Keil and Fogel, 2001). The
low POC and PN contents suggested that degrada-
tion of particulate organic matter had occurred or an
accumulation of inorganic material diluted the POC
and PN content. POC-δ13C values from Site U1363
sediment samples ranged from –25.3‰ to –22.5‰
(Table T2; Fig. F5). For comparison, the organic car-
bon isotopic composition of fresh marine plankton
were measured at approximately –20.5‰ and terres-
trial debris at –26‰ (Keil and Fogel, 2001). The simi-
larity of POC and PN profiles resulted in relatively
low variation in C/N ratios (12 ± 2; n = 54) (Figs. F6,
F7), which were slightly higher than the Redfield ra-
tio (~6; Redfield, 1934) but significantly lower than
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terrestrial vascular plants (>20) (Meyers, 1994; Keil
and Fogel, 2001). POC-δ13C values and C/N ratios of
Site U1363 sediments suggested that the sediments
at Site U1363 were likely a mixture of degraded
plankton biomass and terrestrial debris. Some of the
low POC and PN and high C/N ratios corresponded
to sandy intervals, an indication of the influence of
sedimentary composition by turbidites (Fig. F5).
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H.-T. Lin et al. Data report: dissolved and particulate organic carbon
Figure F1. A. Location of Grizzly Bare outcrop relative to the US continent. B. Bathymetric map of Site U1363.
C. Reflection seismic profile across Holes U1363A–U1363G, showing sediment thickness increasing with dis-
tance from Grizzly Bare outcrop. The corresponding basement depths in Holes U1363G, U1363F, U1363B, and
U1363C/D are 17, 35, 57, and 231 mbsf, respectively.
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H.-T. Lin et al. Data report: dissolved and particulate organic carbon
Figure F2. Dissolved organic carbon (DOC), sulfate, and alkalinity in pore water from retrieved sediment cores,
Site U1363. All holes were sampled to within a few meters of the sediment/basement interface. Only the
deepest 50 m of Holes U1363C and U1363D were cored. Sulfate and alkalinity data are from the “Site U1363”
chapter (Expedition 327 Scientists, 2011b).
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H.-T. Lin et al. Data report: dissolved and particulate organic carbon
Figure F3. Relationship between concentrations of dissolved organic carbon (DOC) and sulfate or alkalinity in
pore water from retrieved sediment cores, Site U1363.
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H.-T. Lin et al. Data report: dissolved and particulate organic carbon
Figure F4. Plot of particulate organic carbon (POC) vs. dissolved organic carbon (DOC) concentrations, Site
U1363.
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H.-T. Lin et al. Data report: dissolved and particulate organic carbon
Figure F5. Particulate organic carbon (POC) and particulate nitrogen (PN) concentrations, POC/TN molar ratio,
carbon isotopic compositions of POC, and nitrogen isotopic compositions of PN in whole sediments, Site
U1363. Black dashed lines = depths of sediment/basement interface, gray horizontal lines = sandy events (i.e.,
major turbidites; see also the “Site U1363” chapter [Expedition 327 Scientists, 2011b]).
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H.-T. Lin et al. Data report: dissolved and particulate organic carbon
Figure F6. Plot of particulate organic carbon (POC) vs. total particulate nitrogen (PN) concentrations, Site
U1363. Black line = least square regression line of all data points.
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H.-T. Lin et al. Data report: dissolved and particulate organic carbon
Figure F7. Relationships between the carbon isotopic composition of particulate organic carbon (POC), ni-
trogen isotopic composition of total particulate nitrogen (PN), and the POC/TN molar ratio in sediment
samples, Site U1363. Suspended particle data are from seawater collected from a water column depth of ~2600
m above Site U1362 located ~50 km northeast of Site U1363 (H.-T. Lin et al., unpubl. data, 2011). Data from
plant debris, zooplankton, and phytoplankton are from Keil and Fogel (2001). Black dashed line = Redfield
ratio.
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H.-T. Lin et al. Data report: dissolved and particulate organic carbon
Table T1. Borehole locations, Site U1363.

NA = not available.

Hole Latitude Longitude

Depth to
basement

(mbsf)

327-
U1363B 47°17.3518′N 128°2.1060′W 57.0
U1363C 47°17.5759′N 128°1.7641′W NA
U1363D 47°17.5724′N 128°1.7599′W 231.2
U1363F 47°17.3261′N 128°2.1374′W 35.0
U1363G 47°17.3118′N 128°2.1698′W 17.0
Proc. IODP | Volume 327 14



H
.-T. Lin

 et al.
D

ata rep
ort: d

issolved
 an

d
 p

articulate o
rg

an
ic carb

o
n

Proc. IO
D

P | V
olum

e 327
15

N
%)

PC
(%)

PN-δ15N
(‰)

PC-δ13C
(‰)

PIC
(%)

PIC-δ13C
(‰)

012 0.33 3.5 –7.9 0.22 0.1
037 0.60 4.8 –15.7 0.22 –0.0
027 0.68 4.7 –9.1 0.35 1.9
015 0.45 6.2 –7.6 0.33 –0.6
041 0.85 5.3 –10.4 0.45 0.7
028 1.59 6.0 –3.9 1.31 0.2
038 1.93 5.6 –4.3 1.56 0.4
015 0.29 4.3 –15.1 0.11 0.1
013 0.40 3.2 –11.6 0.22 –0.5
030 1.20 5.0 –4.9 0.93 0.5
020 0.37 4.7 –17.9 0.11 –0.1
035 0.66 4.3 –11.3 0.34 0.4
017 0.69 4.8 –6.0 0.51 –0.1
044 2.94 5.9 –1.6 2.60 3.0

008 0.18 3.0 –9.2 0.11 0.2
A NA NA NA NA NA
S NS NS NS NS NS

034 1.44 4.0 –5.5 1.12 –0.2
022 0.60 4.3 –9.6 0.36 0.1
009 0.27 3.4 –12.9 0.13 0.1

019 0.40 4.7 –13.3 0.19 –0.3
043 0.86 4.5 –12.1 0.41 0.7
033 0.85 4.5 –11.9 0.48 –1.3
016 0.47 3.0 –15.7 0.21 –0.8
016 0.37 3.8 –15.2 0.15 –0.8
037 1.59 4.6 –5.5 1.23 –0.0
023 0.44 3.8 –16.4 0.16 –0.3
037 0.65 4.3 –15.0 0.27 –0.4
014 0.38 4.0 –14.5 0.18 –0.6

033 0.61 4.6 –12.8 NA NA
041 0.73 5.4 –15.4 0.26 0.4
029 0.58 5.6 –13.9 0.26 0.0
034 0.55 4.9 –16.3 0.18 0.2
028 0.59 5.6 –13.2 0.29 –0.1
036 1.00 6.5 –7.9 0.66 0.3
028 0.86 4.3 –7.5 0.55 1.0
039 0.96 5.7 –8.4 0.60 0.2
009 0.35 1.8 –7.8 0.26 –0.8
006 0.25 2.3 –8.6 0.20 –0.8
027 0.71 5.0 –10.3 0.41 –0.2
039 0.52 6.2 –13.2 0.20 0.5
Table T2. Pore water analyses results, Site U1363. (Continued on next page.)

Core, section,
interval (cm)

Depth 
average 
(mbsf)

TDC
(mM)

DOC
(mM)

DIC
(mM)

Acid-fumed 
PN
(%)

POC
(%)

Acid-fumed 
PN

(µmol/g)
POC

(µmol/g)

Acid-fumed
PN-δ15N

(‰)
POC-δ13C

(‰) C/N
P
(

327-U1363B-
1H-1, 1.4–1.5 1.45 NS NS NS 0.013 0.11 9 91 4.1 –24.7 10.2 0.
2H-3, 6.9–7 6.95 12.5 0.64 11.9 0.038 0.38 27 317 4.7 –24.8 11.7 0.
2H-6, 11.4–11.5 11.45 NS NS NS 0.034 0.33 25 274 5.7 –24.4 11.1 0.
3H-3, 16.4–16.5 16.45 NS NS NS 0.012 0.12 9 99 4.9 –23.5 11.4 0.
3H-6, 20.9–21 20.95 NS NS NS 0.042 0.40 30 331 5.5 –24.0 11.0 0.
4H-3, 25.9–26 25.95 NS NS NS 0.031 0.28 22 232 6.6 –23.0 10.4 0.
4H-5, 28.9–29 28.95 NS NS NS 0.042 0.37 30 308 5.7 –23.5 10.4 0.
5H-2, 33.9–34 33.95 NS NS NS 0.017 0.18 12 151 3.6 –24.3 12.3 0.
7X-1, 43.8–44 43.90 NS NS NS 0.013 0.18 10 150 3.5 –22.9 15.7 0.
7X-2, 45.3–45.5 45.35 2.6 0.35 2.3 0.031 0.27 22 229 5.3 –23.4 10.2 0.
8X-1, 48.8–49 48.90 NS NS NS 0.019 0.27 14 223 3.2 –24.6 16.2 0.
8X-2, 50.3–50.5 50.40 2.3 0.35 1.9 0.035 0.32 25 270 4.5 –24.3 10.7 0.
8X-3, 51.8–52 51.90 NS NS NS 0.018 0.18 13 147 4.3 –23.1 11.6 0.
8X-5, 53.2–53.4 53.26 NS NS NS 0.043 0.34 31 286 6.9 –22.5 9.3 0.

327-U1363C-
3X-CC, 174.1–174.3 174.18 3.5 0.26 3.2 0.008 0.08 6 63 3.4 –24.2 11.2 0.
3X-1, 173.9–174.1 173.98 NS NS NS 0.013 0.11 9 91 4.2 –24.7 10.2 N
4X-1, 184.3–184.5 184.40 2.1 0.20 1.9 NS NS NS NS NS NS NS N
4X-1, 184.3–184.5 184.40 2.2 0.21 2.0 0.036 0.32 26 267 4.4 –24.0 10.3 0.
4X-2, 185.8–186 185.90 2.3 0.21 2.1 0.023 0.24 16 196 4.3 –24.8 12.0 0.
5X-1, 193.1–193.3 193.15 2.7 0.18 2.5 0.010 0.14 7 118 3.4 –25.2 16.1 0.

327-U1363D-
2X-2, 199.7–199.9 199.80 NS NS NS 0.021 0.21 15 171 3.9 –24.1 11.3 0.
3X-1, 203.5–203.9 203.70 2.0 0.31 1.7 0.046 0.45 33 377 4.0 –24.5 11.5 0.
3X-2, 205–205.1 205.03 1.7 0.12 1.6 0.034 0.37 24 308 3.5 –23.9 12.6 0.
3X-3, 206.5–206.9 206.70 1.7 0.23 1.5 0.016 0.27 11 222 3.5 –24.9 19.3 0.
3X-4, 207.1–207.5 207.32 NS NS NS 0.015 0.21 11 178 3.8 –22.6 16.1 0.
4X-1, 213.1–213.5 213.30 1.4 0.17 1.2 0.040 0.37 28 304 4.2 –23.9 10.8 0.
4X-2, 214.6–215 214.80 1.8 0.16 1.7 0.023 0.28 16 231 3.7 –24.7 14.1 0.
4X-3, 216.1–216.5 216.30 NS NS NS 0.036 0.37 26 310 3.5 –25.1 12.0 0.
5X-1, 222.5–222.9 222.65 1.6 0.10 1.5 0.013 0.20 10 167 3.4 –24.7 17.4 0.

327-U1363F-
1H-3, 4.4–4.5 4.45 NS NS NS NA NA NA NA NA NA NA 0.
1H-4, 5.9–6 5.95 8.9 0.63 8.3 0.043 0.47 30 391 5.0 –24.9 12.9 0.
1H-5, 7.4–7.5 7.45 NS NS NS 0.030 0.32 22 269 5.1 –25.0 12.4 0.
1H-6, 8.9–9 8.95 10.7 0.63 10.1 0.036 0.37 26 306 4.3 –25.0 11.8 0.
1H-7, 9.1–9.2 9.19 NS NS NS 0.027 0.31 19 255 4.7 –25.1 13.4 0.
2H-1, 10.9–11 10.95 12.4 0.86 11.5 0.037 0.34 26 287 6.0 –23.9 11.0 0.
2H-2, 12.4–12.5 12.45 NS NS NS 0.032 0.31 23 262 5.9 –23.7 11.3 0.
3H-1, 20.4–20.5 20.45 8.9 0.78 8.2 0.040 0.36 29 299 5.7 –22.8 10.4 0.
3H-5, 26.4–26.5 26.41 NS NS NS 0.007 0.08 5 70 3.0 –22.9 15.1 0.
3H-6, 27.9–28 27.91 NS NS NS 0.006 0.06 4 47 3.1 –24.1 11.7 0.
4H-1, 29.8–30 29.90 2.8 0.28 2.5 0.028 0.30 20 253 5.0 –23.4 12.7 0.
4H-2, 31.3–31.5 31.40 2.2 0.19 2.0 0.042 0.33 30 272 6.4 –22.7 9.1 0.
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0.36 23 300 3.7 –25.3 13.0 0.033 0.56 4.7 –16.0 0.20 0.1
0.13 10 112 4.2 –24.5 11.5 0.015 0.50 5.2 –9.0 0.37 –1.2
0.35 24 293 4.1 –25.0 12.1 0.032 0.54 4.6 –16.1 0.18 0.2
0.31 22 258 5.5 –24.3 11.5 0.031 0.93 5.3 –8.8 0.62 –0.7
0.41 30 342 5.5 –24.6 11.6 0.042 0.72 5.2 –14.9 0.31 –0.6
0.36 25 296 4.9 –24.4 11.9 0.029 0.60 5.2 –11.4 0.24 1.8
0.19 12 155 4.2 –24.6 13.0 0.017 0.49 3.4 –10.7 0.30 –0.6
0.12 8 104 4.1 –24.3 13.0 0.011 0.39 3.3 –9.5 0.27 –0.7
0.19 10 155 4.2 –22.5 14.9 0.014 0.75 4.0 –6.2 0.56 –0.5

0.28 23 233 7.2 –22.6 10.0 0.032 1.31 6.6 –4.8 1.03 0.0
0.30 25 252 6.7 –22.7 10.0 0.035 1.50 6.4 –4.7 1.20 –0.2
0.29 25 242 6.8 –22.4 9.6 0.034 1.33 6.8 –4.8 1.04 0.1
0.28 24 233 6.9 –22.6 9.7 0.033 1.50 7.2 –4.0 1.22 0.3
0.24 20 198 6.3 –22.9 9.8 0.028 1.37 5.7 –3.8 1.13 0.2
0.23 19 192 5.8 –23.4 10.3 0.025 1.34 5.5 –4.3 1.11 –0.4

d 
POC
(%)

Acid-fumed 
PN

(µmol/g)
POC

(µmol/g)

Acid-fumed
PN-δ15N

(‰)
POC-δ13C

(‰) C/N
PN
(%)

PC
(%)

PN-δ15N
(‰)

PC-δ13C
(‰)

PIC
(%)

PIC-δ13C
(‰)
TDC = total dissolved carbon, DOC = dissolved organic carbon, DIC = di
PN, PC = particulate carbon, PIC = particulate inorganic carbon. NS = n

327-U1363G-
1H-1, 1.4–1.5 1.45 4.0 0.25 3.7 0.032
1H-2, 2.8–2.9 2.81 NS NS NS 0.014
1H-3, 4.1–4.3 4.15 NS NS NS 0.034
2H-1, 7.9–8 7.95 6.3 0.50 5.8 0.031
2H-3, 10.9–11 10.95 6.1 0.46 5.7 0.041
2H-4, 12.4–12.5 12.45 5.8 0.46 5.4 0.035
2H-5, 13.9–14 13.95 4.8 0.32 4.5 0.017
2H-6, 14.9–15 14.95 5.9 0.33 5.6 0.011
2H-7, 15.7–15.9 15.82 4.5 0.29 4.2 0.015

Flow-in samples: 

327-U1363G-
3H-1, 17.4–17.5 17.45 4.1 0.81 3.3 0.033
3H-2, 18.9–19 18.95 NS NS NS 0.035
3H-3, 20.4–20.5 20.45 4.3 0.89 3.4 0.035
3H-4, 21.9–22 21.95 4.5 0.97 3.6 0.034
3H-5, 23.4–23.5 23.45 4.6 0.93 3.7 0.028
3H-6, 24.5–24.7 24.59 5.0 0.77 4.2 0.026

Core, section,
interval (cm)

Depth 
average 
(mbsf)

TDC
(mM)

DOC
(mM)

DIC
(mM)

Acid-fume
PN
(%)

Table T2 (continued). 
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