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Supplementary Text

Partitioning of the ocean floor

We partition the ocean floor into shelf, margin and abyss domains (Fig. S5). The locations of
the continental margin boundaries are adopted from ref. (77): shelf environments roughly
correspond to water depths <200m, with the exception of the Antarctic region where shelf
area corresponds to water depths <500m; areas deeper than ~3500m are taken to be abyssal
plain; ocean floor covered by 500-3500m water are referred to as margins. Accordingly,
continental shelf underlies about 6.3% of ocean surface area, margins make up 10.8% and the
abyssal domain constitutes the remaining 82.9%.

Power produced by global marine sediment microbes

In order to calculate the total power produced in the (1) oxic, (i1) sulfate-reducing and (ii1)
methanogenic sedimentary layers, first we compute the total integrated rate of POC
degradation between (1) the SWI and the O;-penetration depth, (i1) the Oz-penetration depth
and the sulfate-methane transition depth, and (iii) the sulfate-methane transition depth and the
maximum depth of quaternary sediments. This is then multiplied by the Gibbs energy of each
catabolic reaction (Table S2). Total power produced by microorganisms in Quaternary age
marine sediment is 37.3 GW. Large uncertainties associated with the POC burial flux prior to
2.59 million years ago obscures efforts to model degradation rates in pre-Quaternary
sediments. Thus, the overall contribution of power from microbially mediated POC globally
remains unknown. However, Quaternary sediments include the most microbially active
portions of marine sediments, producing orders of magnitude higher power than sediments
older than 2.59 million years. Thus, it is expected that sediments deposited before the
Pleistocene produce negligible amounts of power (Fig. S2) compared to Pleistocene-age
sediments, and thus our value stands as a first-order estimate for the total power of all
marine-sediment hosted life. Assuming the total power captured by photosynthesis is 100 TW




(22), and that net primary productivity in the ocean accounts for 46.2% of global total (23),
marine sediment microorganisms utilize the equivalent of ~0.08% of all photosynthetically
produced power in the marine photic zone.

Uncertainty
We use a combination of modelling approaches to derive estimates of cell-specific energy

turnover on a global scale. Under nominal conditions and assumptions, we find that
microorganisms subsist at a median of 3.3x102° W cell”!, and 84.0% of microorganisms
subsist at an energy flux less than 1.9x10° W cell'!. Uncertainties in our calculations arise
from a number of factors that are addressed here. Calculated cell-specific power production
depends on (i) the rate of POC degradation, (i1) the Gibbs energy of the reaction, and (iii) the
number of cells carrying out the reaction. Uncertainty in each of these factors, tested
individually, results in a range in median power per cell from 1.42x102° W to 6.82x102° W,
The percentage of microorganisms subsisting at a power below 1.9x10°'° W cell”! is at least
70.4% in all simulations. In addition, we have quantified the possible propagation of
uncertainty through each component of our model. We find when accounting for the
propagation of uncertainty (i-iii) under the most cautious/prudent assumptions (i.e. the
combination of parameters that provide the highest deviation from nominal results), median
per cell power is 1.42x10°2° to 10.20x102° W. Considering uncertainty in all factors, our
main conclusions are supported, given the extraordinarily low per-cell powers, as well as
relatively minor deviation from nominal results. The specific factors (i-iii) and analyses are
outlined below.

(1) POC degradation rate.

In order to address the uncertainty associated with modelled POC degradation rates, we
evaluate a range of simulations encapsulating all possible variability in the reactivity of POC
deposited onto the seafloor and its evolution during burial. These phenomena are accounted
for within the RCM by two parameters: a representing the average lifetime of reactive
components of the POC, and v, a dimensionless parameter determining the shape of the
distribution of reactivities. These adjustable parameters completely determine the shape of
the initial distribution of POC reactivity. High v and low a values indicate a mixture of POC
dominated by compounds that are typically degraded rapidly. Low v and high a values
indicate a larger fraction of less reactive compounds that degrade slowly. See ref. (29) for a
more in-depth description of these parameters. We prescribe POC reactivity for each domain,
constrained based on a global parameter compilation, and observations that the v parameter
values do not vary much between sites, while the a parameter can vary over orders of
magnitude (e.g. refs. (29,41)). Therefore, we designate a constant v parameter of 0.125,
characteristic of fresh organic matter (29) for all three domains. The values of a are
determined by sedimentation rates based on a global compilation (29):

a= 10(3.35—14.81-0))

(33)
where o represents the sedimentation rate (cm yr!). This approach accounts for order-of-
magnitude changes in a due to factors that control organic matter transit times from its source
to deposition. These parameters thus reflect typically observed RCM parameter variability
across various depositional environments. Despite our approach relying on a well-established
model with hundreds of existing applications that are validated using a large body of existing
interdisciplinary data, the availability of more coordinated data from a range of contrasting
environments will serve to advance our predictive capabilities further in the future.



We also run simulations using parameter values spanning nearly the entire range of observed
values reported in the literature (e.g. refs. (29,41)) (Table S3). After evaluating all possible
variability in the reactivity of POC deposited onto the seafloor and its evolution during burial,
the median power per cell ranges from 1.42x102° W (high reactivity scenario) to 4.02x102°
W (low reactivity scenario). The percentage of microbes subsisting at powers <1.9x10"1° W
cell'! is 77.5% (under a high reactivity scenario) and 84.6% (under a low reactivity scenario),
representing a deviation from nominal simulation results by 0.6% to -6.5%. The values of a
used in our uncertainty analyses extend well past what would be calculated based on the
sedimentation-rate relationship (Eq. 33). The large parameter range that is tested has only a
minor bearing on per cell energy fluxes.

(i1) Gibbs energy of the reaction.

In order to address the uncertainty associated with variability in Gibbs energy arising from
spatial heterogeneities in the concentrations of reactants and products, we run additional
simulations where the concentrations of the reactants and products are varied over realistic
ranges to represent high energy and low energy scenarios (Table S3). The uncertainty in the
Gibbs energies of each reaction does not meaningfully affect our results, considering
microbial power production spans a range of five orders of magnitude, and the deviation of
Gibbs energies from our nominal values is <20% and in many cases <1%. Accounting for the
widest range of uncertainty in Gibbs energy, the median power per cell spans a range from
2.61x102° W (low energy scenario) to 4.26x10-2° W (high energy scenario). The percentage
of microbes subsisting at powers <1.9x10""° W cell! is 81.7% to 87.2%, or a deviation from
nominal simulation results by only 3.2% to -2.4%. Therefore, the reflected range in possible
Gibbs energies and power do not meaningfully affect our results.

(i11)) Number of cells carrying out the reaction.

We use the best available spatially-resolved global model for subseafloor biomass
distribution (/) to estimate cell abundance and thus calculate per-cell rates. We designate
POC degraded in oxic sediments to be mediated by O, POC degraded in sulfate-reducing
sediments (deeper than the maximum O> penetration depth but shallower than the sulfate-
methane transition) to be mediated by SO4%, and prescribe POC degraded beneath the
sulfate-methane transition to methanogenesis (Table S2). Thus, the reaction network is
simplified to account for the most pertinent biogeochemical process (53) and the major
catabolic pathways of POC oxidation (54). Cell-specific catabolic rates are calculated by
dividing total power by total cell numbers, thus assuming that all cells are equally performing
the catabolic metabolism associated with that particular sedimentary zone (i.e. aerobic
heterotrophy in the oxic zone, sulfate reduction in the sulfate-reducing zone, methanogenesis
in the methanogenic zone, as in Table S2).

A large body of evidence suggests that the vast majority of microorganisms in subsurface
sediments are involved in the degradation of organic matter (and overwhelmingly hold the
genetic potential to degrade organic molecules), especially in organic-rich, coastal and/or
anoxic settings (4,26, 72-80). Oxic sediments are known to contain microbial communities
consisting of strictly aerobic and facultative anaerobic heterotrophs, whilst anoxic sediments
are enriched with strictly anaerobic groups, such as sulfate-reducing bacteria, anaerobic
members of the Chloroflexi phylum, and methanogenic and methanotrophic archaea (78). We
designate that POC degradation in the methanogenic sediment layers is carried out by
acetoclastic methanogenesis, whilst noting that hydrogenotrophic methanogenesis has been
shown to occur deep in the seafloor (/2). Beulig et al. (26) have recently shown that
hydrogenotrophic methanogens are ultimately fueled by acetate: acetate is converted to CO»



and H», which is then used by methanogens, and thus, our assumptions serve the present
study well. Besides the major POC degradation pathways used here (aerobic heterotrophy,
sulfate reduction, and methanogenesis), denitrification, metal oxide reduction, weathering
reactions, seismic processes, radioactive decay, and secondary redox reactions associated
with POC degradation may all directly or indirectly (i.e. produce reactants that when utilized
by microorganisms) supply energy (28). Energy may also be provided by fermentation,
although its importance is not well known. Although POC oxidation is the primary energy
supply to microorganisms, we run additional simulations where we assume that only 50% to
95% of the microbial community are responsible for and therefore gaining energy from POC
degradation (8/-83). Accurate determination of the proportion of organisms that are
heterotrophic in a marine sediment sample is plagued with various problems including
difficulty to assign function based on genomic reads, variability among and between genomic
datasets, the varying number of marker genes for heterotrophy relative to carbon fixation
(within single cells and among different organisms), the number of pathways involved in
organic matter degradation in sediments, and the difficulty associated with normalization to
single copy marker genes (84-89). Moreover, many of the phylogenetic groups found in
sediments are candidate phyla that are not yet cultivated or closely related to a pure culture
(12,55,79,90). These factors make determination of metabolic function challenging even for a
single sample of marine sediment — let alone doing this on a global basis. For these reasons,
we are cautious about suggesting precise values for the proportion of the microbial
community are responsible for and therefore gaining energy from POC degradation on a
global scale. Instead, we evaluate a wide range of uncertainty in the proportion of organisms
assumed to be utilizing organic carbon for energy (95% to 50%). Based on widely-accepted
views of marine sediment biogeochemistry and the data provided above, we are confident
that our analysis of uncertainty spans a sufficiently wide range. Moreover, selecting a lower-
bound global estimate of 50% has an additional advantage of clearly demonstrating the
consequence of halving the number of cells being considered in our model. After evaluating
possible variability in the proportion of heterotrophic microorganisms in subseafloor
sediments, the median power per cell is 3.49x102° W (95% heterotrophs) to 6.64x1020 W
(50% heterotrophs). Furthermore, the percentage of microbes subsisting at powers <1.9x10°?
W cell! is 70.4% (assuming 50% heterotrophs) to 83.3% (assuming 95% heterotrophs),
representing a maximum deviation from nominal simulation results by -13.6%. It is
noteworthy that implementing this extreme end-member limit causes only a minor difference
in our results, and nevertheless supports our conclusion that energy limitation to microbial
life is extremely widespread in marine sediments. Moreover, if we have underestimated the
number of cells contained in marine sediment (based on ref. (7)), per cell power utilization
will be even lower — thereby strengthening our overall conclusion of widespread energy
limitation to life in marine sediments.

We also run additional simulations to evaluate how changes in the geographic location and
depth of occurrence of each metabolic zone (i.e. oxygen penetration depth, sulfate-methane
transition depth) affect our results. With 10% variation in the depth of oxic, sulfate-reducing,
and methanogenic sediments, the impact on the median per cell power utilization is trivial: a
change from 3.41x102° W to 3.42x10%
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Fig S1. Oxygen penetration, sulfate-methane transition, and extent of Holocene and
Pleistocene-aged sediments. (A) Regression model relating measured O» penetration depth
in global sediments (y) to water depth (x): y = 5.5673xe%676% (R?=0.63). Supporting data and
references are provided in Table S4. These data were compiled by Ronnie Glud (University
of Southern Denmark) and Frank Wenzhofer (Alfred Wegener Institute, Bremerhaven). (B)
Modelled oxygen penetration depth (m) in global sediments. (C) Sulfate-methane transition
depth (m) in global sediments. White areas denote regions of the seafloor where there is no
sulfate-methane transition. (D) Maximum depth (m) of the oldest Holocene-aged and (E)
Pleistocene-aged sediments.
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Fig. S2. Global distribution of catabolic zones and microbial power production. Global
maps depicting (A-C) the major catabolic pathway of OC oxidation at 10cm beneath the
seafloor, the layer of sediment deposited at the beginning of the Holocene (11,700 years ago),
and the layer of sediment deposited at the beginning of the Pleistocene (2.59 million years
ago). Green shading represents oxic sediments, lilac denotes sulfate-reducing sediments, and
orange signifies methanogenic sediments; (D-F) Power produced by microbial POC
degradation (W cm?) in sediment 10 cm beneath the seafloor, 11,700 year-old sediment, and
2.59 million year-old sediment respectively. (G-I) Microbial power production (W cell'!) in
sediment 10 cm beneath the seafloor, 11,700 year-old sediment, and 2.59 million year-old
sediment respectively. White shading (C, F, I) represents locations where there is no
Pleistocene sediment (i.e. sediment age does not extend to (or beyond) the beginning of the
Pleistocene).



~—
60°E  120°E  180° 120°W  60°W 0° 60°E  120°E  180° 120°W  60°W 0

|| EES W s
0 0.005 0.010 0.015 0.020 0 1,000 2,000 3,000
POC (g C cm®) a

Fig. S3. Geographical distribution and reactivity of POC at the sediment-water
interface. Global maps depicting (A) the POC concentration at the SWI (g C cm™) and (B)
the reactive continuum model parameter a (years), representing the average lifetime of
reactive components of the POC. Low a values indicate a mixture of POC dominated by
more recently formed (i.e. younger) compounds that are typically degraded rapidly, whereas
high a values indicate a larger fraction of ancient compounds that degrade slowly.
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Fig S4. Frequency distribution of microbial power production. Microbial power
production in (A) continental shelf sediments, (B) margins sediments and (C) abyssal
sediments. Green denotes oxic sediment, lilac signifies sulfate-reducing sediment, and orange
represents methanogenic sediment.
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Fig SS5. Geographic distribution of major sediment domains. Shelf (white), margin (light
blue) and abyss (dark blue) domains considered in this study.



Reactionno.  Metabolism Reaction

1 Aerobic heterotrophy C2H302 + 202 =H' + 2HCO5
2 Sulfate reduction C2H302 + SO4* = HS + 2HCO5"
3 Methanogenesis C2H302 + H20 = CH4 + HCO3”

Table S1. Catabolic pathways for POC oxidation considered in this study.



Metabolism AG; C2H;0 02 HCOs SO4* HS CHa4 pH

Aerobic
heterotrophy
Nominal -34.7200 0.00063**  0.00008° 0.0023¢ 7.78¢
Low energy  -34.4630 0.00020*°  0.00005° 0.0020° 7.78¢
High energy  -34.8129 0.00100*°  0.00011° 0.0026° 7.78¢
Sulfate
reduction
Nominal -2.6833  0.00063*° 0.02504 0.0154¢ 1x10%4
Low energy ~ -2.1370  0.00020* 0.0400¢ 0.0028¢ 5%1064
High energy  -2.9842  0.00100*° 0.01004 0.0280¢ 1x1074
Methanogenesis
Nominal -0.9872  0.00063*° 0.02804 0.00060¢
Low energy  -0.7735  0.00020%° 0.03304 0.00100¢
High energy  -1.3406  0.00100%° 0.02304 0.00002¢

Table S2. Gibbs energies and concentrations of reactants and products used to calculate
the Gibbs energies for each catabolic reaction, as well as to address uncertainty in these
values. Gibbs energies are provided in kJ g'! C. Concentrations are provided in moles (M).
Concentrations for the various scenarios are taken from the literature and are intended to
represent the variation that is present in typical sedimentary settings and not extreme values
that are not globally representative. ®ref. (91); ®Ref. (92); ¢Ref. (2); Ref. (70); °Ref. (9).



Parameter Definition Shelf Margin Abyss Units

Dy Sediment porosity at the  0.45° 0.74* 0.702
sediment-water interface®
co Sediment compaction 0.50x103° 1.70x104%>  0.85x103°>  m!
length scale ®
a Reactive continuum age years
parameter
Nominal 10335-14810)d 10335-14810)d ] ((3.35-1481-0)d
Low reactivity 5.0¢ 3.0x103f 3.5x10%¢
High reactivity 3.0x104h 3.0x104h 20.0
v Reactive continuum
distribution parameter
Nominal 0.125 0.125 0.125
Low reactivity 0.135¢ 0.160 f 0.160 &
High reactivity 0.125h 0.125h 0.160

Table S3. Parameter values used to characterize the porosity and organic matter
content of continental shelf, margin and abyss domains of marine sediments.

aRef. (93); ® These values are representative of a sandstone-siltstone mixture (shelf), a
sandstone-siltstone- shale combination (margin) and typical shales and biogenic-dominated
sediments (abyss) (49); ¢ Ref. (37); ¢ based on global compilation by ref. (28), w represents
sedimentation rate (cm yr'); ¢ Ref. (94), Arkona Basin; f Ref. (95), Sea of Okhotsk; & Ref.
(96), Central Pacific; " Refs. (41,97), fresh plankton material from Long Island Sound; ' Ref.
(98), Peru.



Authors & Year Journal Reference Station Water Depth  Oxygen Lat Long
(km) Penetration
Depth (mm)

DSR 141,

Glud et al, 1994 1767-1788 99) 1702 3.107 33.0 -6.5533 10.3167
DSR 141,

Glud et al, 1994 1767-1788 99) 1703 1.747 10.0  -17.4467 11.0133
DSR 141,

Glud et al, 1994 1767-1788 99) 1708 2.321 25.0  -20.0967 8.9667
DSR 141,

Glud et al, 1994 1767-1788 99) 1711 1.947 22.0  -23.3400 12.3817
DSR 141,

Glud et al, 1994 1767-1788 99) 1713 0.604 5.6  -23.2383 13.0133
DSR 141,

Glud et al, 1994 1767-1788 99) 1719 1.015 13.0  -28.9517 14.1750
DSR 141,

Glud et al, 1994 1767-1788 99) 1721 3.095 55.0  -29.1933 13.0900
DSR 141,

Glud et al, 1994 1767-1788 99) 1723 4.986 200.0  -29.8850 8.6650
MEPS 186: GeoB

Glud et al, 1999 9-20 (&2)) 3323 3.459 37.8  -43.2167 -76.0000
MEPS 186: GeoB

Glud et al, 1999 9-22 (&2)) 3337 4.079 129.7  -35.2500 -86.0000
MEPS 186: GeoB

Glud et al, 1999 9-23 (&2)) 3350 2.470 12.6  -35.2550 -73.4167
MEPS 186: GeoB

Glud et al, 1999 9-24 (&2)) 3355 1.445 11.1  -35.2167 -73.1117
MEPS 186: GeoB

Glud et al, 1999 9-25 (&2)) 3356 0.580 6.5 -35.2183 -73.2033
LaO 48(3):

Glud et al, 2003 1265-1276 (100) 6 0.016 2.5 56.1517 10.3200
LaO 48(3):

Glud et al, 2003 1265-1276 (100) 6 0.016 4.5 56.1517 10.3200
MEPS 173:

Glud et al, 1998 237-251 (101) SV-1 0.329 9.9 69.4900 -18.1250
MEPS 173:

Glud et al, 1998 237-252 (101) Sv-2 0.155 5.5 76.9700 -15.5750
MEPS 173:

Glud et al, 1998 237-253 (101) SV-3 0.115 9.6 77.7633 -15.0650
MEPS 173:

Glud et al, 1998 237-254 (101) Sv-4 0.138 9.3 76.9617 -15.0033
MEPS 173:

Glud et al, 1998 237-255 (101) SV-5 0.175 10.9 77.5500 -19.0833

Wenzhoefer et al, DSR I 48:

2001a 1741-1755 (102) 4401 3.350 80.0 4.7600 -43.7583

Wenzhoefer et al, DSR I 48:

2001a 1741-1755 (102) 4409 3.850 90.0 3.6417 -45.2400

Wenzhoefer et al, DSR I 48:

2001a 1741-1755 (102) 4417 3.510 120.0 5.1450 -46.5600

Wenzhoefer et al, DSR I 48:

2001a 1741-1755 (102) 4419 4.486 110.0 9.6700 -54.2583

Wenzhoefer et al, DSR I 48:

2001a 1741-1755 (102) 4421 3.180 260.0 16.9850 -46.0150

Wenzhoefer et al, GCA 65(16):

2001b 2677-2690 (103) 4909 1.310 25.0 -2.0733 8.6267

Wenzhoefer et al, GCA 65(16):

2001b 2677-2690 (103) 4913 1.300 15.0 -5.5000 11.0733

Wenzhoefer et al, GCA 65(16):

2001b 2677-2690 (103) 4917 1.300 14.0 -11.9067 13.0717

Wenzhoefer et al, GCA 65(16):

2001b 2677-2690 (103) 6214 1.566 28.0  -34.5200 -51.4383

Wenzhoefer et al, GCA 65(16):

2001b 2677-2690 (103) 6219 3.550 55.5  -35.1850 -50.5650

Wenzhoefer et al, GCA 65(16):

2001b 2677-2690 (103) 6229 3.442 335 -37.2133 -52.6517



Wenzhoefer et al,
2001b
Wenzhoefer et al,
2001b

Jahnke et al, 1989

Jahnke et al, 1989
Wenzhofer &
Glud, 2002
Wenzhofer &
Glud, 2002
Wenzhofer &
Glud, 2002
Wenzhofer &
Glud, 2002
Wenzhofer &
Glud, 2002
Wenzhofer &
Glud, 2002
Wenzhofer &
Glud, 2002
Wenzhofer &
Glud, 2002
Wenzhofer &
Glud, 2002

Witte et al, 2003

Witte et al, 2003

Black et al, 2001

Black et al, 2001
Glud et al, 2009
Glud et al, 2009
Glud et al, 2009
Glud et al, 2009

Giordani et al,
2002

Giordani et al,
2002

Giordani et al,

2002

Lansard et al, 2008

Lansard et al, 2008

Lansard et al, 2008
Lansard et al, 2009

Lansard et al, 2009

GCA 65(16):
2677-2690
GCA 65(16):
2677-2690
GCA 53:
2947-2960
GCA 53:
2947-2960
DSR 149:
1255-1279
DSR 149:
1255-1279
DSR 149:
1255-1279
DSR 149:
1255-1279
DSR 149:
1255-1279
DSR 149:
1255-1279
DSR 149:
1255-1279
DSR 149:
1255-1279
DSR 149:
1255-1279
MEPS 251:
27-36
Nature 424,
763-766
Cont. Shelf
Res. 21, 859-
877

Cont. Shelf
Res. 21, 859-
877

LaO 54 (1),
1-12

LaO 54 (1),
1-12

LaO 54 (1),
1-12

LaO 54 (1),
1-12

J of Marine
Systems 33-
23:365-387
J of Marine
Systems 33-
23:365-387
J of Marine
Systems 33-
23:365-387
Cont. Shelf
Res. 28,
1501-1510
Cont. Shelf
Res. 28,
1501-1510
Cont. Shelf
Res. 28,
1501-1510
ECSS 81,
544-554
ECSS 81,
544-554

(103)
(103)
(104)
(104)
(105)
(105)
(105)
(105)
(105)
(105)
(105)
(105)
(105)
(106)
(107)

(108)

(108)
(109)
(109)
(109)

(109)

(110)

(110)

(110)

(107)

(111)

(111)
(112)

(112)

4901
4906
J4
J6
2101
2103
3705
3706
3707
3718
3719
3721
4234
Sognefjor
d

PAP

A

OBBII
09/03
OBBII
03/06
OBBII
12/06
OBBII
01/08

P1
Al
02
Rhone-1
Rhone-2

Sofi

2.185

1.275

1.007

4.470

1.809

1.047

1.305

1.323

1.355

1.310

1.995

3.017

1.362

1.265

4.800

1.100

3.570

1.450

1.450

1.450

1.450

0.246

1.196

0.870

0.063

0.098

0.192

0.020

0.053

90.0

15.5

20.0

80.0

38.0

26.0

13.0

16.0

11.6

9.7

19.8

22.8

75.0

16.8

150.0

78.0

21.0

3.5

6.3

6.6

7.1

20.0

50.0

40.0

2.6

6.4

14.5

1.4

24

2.6800

-0.6867

9.2383

8.3833

-23.9950

-27.1750

-24.3117

-22.7250

-21.6300

-24.8983

-24.9983

-28.1467

28.8883

61.1420

48.8333

52.9068

57.3885

35.0143

35.0143

35.0143

35.0143

42.8500

41.8457

39.8287

43.3067

43.2417

43.0667

43.3150

43.3050

6.7300

8.3817

-16.9950

-17.6100

-41.2083

-46.4633

12.9983

12.6050

12.1967

13.1667

12.8667

12.4033

-13.2250

6.0203

-16.5833

-16.9095

-15.7107

139.3598

139.3598

139.3598

139.3598

14.7500

17.7452

18.9580

4.8850

4.8972

5.1267

4.8533

4.8350



ECSS 81,

Lansard et al, 2009  544-554 (112) 4 0.060 3.0 43.3033 4.8583
ECSS 81,

Lansard et al, 2009  544-554 (112) 5 0.063 2.1 43.3067 4.8850
ECSS 81,

Lansard et al, 2009  544-554 (112) 6 0.040 2.8 43.2950 4.7500
ECSS 81,

Lansard et al, 2009  544-554 (112) 13 0.075 4.5 43.2717 4.7750
ECSS 81,

Lansard et al, 2009  544-554 (112) 14 0.085 34 43.2650 4.8217
ECSS 81,

Lansard et al, 2009  544-554 (112) 16 0.083 7.4 43.2683 4.9683
ECSS 81,

Lansard et al, 2009  544-554 (112) 17 0.073 4.6 43.2483 47317
ECSS 81,

Lansard et al, 2009  544-554 (112) 22 0.074 42 43.2200 4.6967
DSR 1 56, 420

Sachs et al, 2009 1319-1335 (113) 85-1 2.995 ) -52.0190 0.0012
DSR 1 56, 420

Sachs et al, 2009 1319-1335 (113) 84-1 3.004 ) -52.2003 0.0028
DSR 1 56, 10.0

Sachs et al, 2009 1319-1335 (113) 47-1 1.843 ) -69.6733 1.0373
DSR 1 56, 570

Sachs et al, 2009 1319-1335 (113) 39-4 2.125 ) -64.5032 2.8760
DSR 1 56, 90.0

Sachs et al, 2009 1319-1335 (113) 705-1 4.293 ) -49.0017 12.2550
DSR 1 56, 75.0

Sachs et al, 2009 1319-1335 (113) 703-1 3.330 ) -52.5850 9.0033
DSR 1 56, 55.0

Sachs et al, 2009 1319-1335 (113) 600-1 3.589 ) -49.9983 2.3367
DSR 1 56, 85.0

Sachs et al, 2009 1319-1335 (113) 598-1 3.942 ) -49.3083 2.1950
DSR 1 56, 14.0

Sachs et al, 2009 1319-1335 (113) 972 4.091 ) -48.5017 -6.0033
DSR 1 56, 35.0

Sachs et al, 2009 1319-1335 (113) 891 3.117 ) -55.0083 -6.0050

Canfield et al, Mar Geol

1993 113 27-40 (114) S4 0.190 7.5 58.1695 10.0727

Canfield et al, Mar Geol

1993 113 27-40 (114) S9 0.695 17.0 58.6227 10.2878

Larsen et al, Unpublished 0.650 2.6 -12.5125 -77.5695

Larsen et al, Unpublished 0.750 39 -12.5238 -77.5827

Larsen et al, Unpublished 1.000 47  -12.5897 -77.6832

Wenzhoefer et al, Unpublished 2.470 74.0 79.0070 43317

Wenzhoefer et al, Unpublished 2.340 109.0 79.0667 4.0018

Glud et al. Unpublished St 13 0.630 11.4 64.3667 -51.6233

Glud et al. Unpublished St 17 0.579 17.6 64.6100 -50.9583

Glud et al. Unpublished St 20 0.476 10.8 64.6800 -50.2883

Glud et al. Unpublished St 14 0.453 12.4 64.4200 -51.5100

Glud et al. Unpublished St 8 0.273 6.2 63.9500 -52.3667

Glud et al. Unpublished LE 0.060 4.0 59.4555 5.1875

Table S4. Supporting data used to inform regression model of O; penetration depth in

global sediments. These data were compiled by Ronnie Glud (University of Southern
Denmark) and Frank Wenzhofer (Alfred Wegener Institute, Bremerhaven).
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