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Table S1. Numbers of identified formulas and intensity weighted average values of molecular 
weight (m/zwa), molar oxygen-to-carbon ratio (O/Cwa), hydrogen-to-carbon ratio (H/Cwa), and 
double bond equivalents (DBEwa). 
 Time zero Non-sterilized incubation, 192 days 

 12 °C 50 °C 90 °C 
N(all identified formulas) 2215 3942 4366 5224 
N(CHO) 937 1423 1238 1050 

(m/z)wa 466.8 445.0 461.6 428.1
(H/C)wa 1.31 1.29 1.43 1.54 
(O/C)wa 0.46 0.48 0.41 0.38 
DBEwa 8.8 8.6 7.6 6.1 

N(CHON1-2) 801 1616 1379 1526 
(m/z)wa 461.2 442.2 463.2 421.2 
(H/C)wa 1.24 1.23 1.32 1.23 
(O/C)wa 0.46 0.46 0.41 0.33 
DBEwa 9.9 9.6 9.3 10.2 

N(CHON3-4) 270 458 465 1150 
(m/z)wa 489.6 490.4 496.6 443.9 
(H/C)wa 1.13 1.13 1.19 1.42 
(O/C)wa 0.42 0.44 0.38 0.31 
DBEwa 12.4 12.3 12.1 9.2 

N(CHOS) 193 320 784 450 
(m/z)wa 444.4 419.8 474.2 432.8 
(H/C)wa 1.51 1.49 1.51 1.50 
(O/C)wa 0.44 0.50 0.43 0.37 
DBEwa 6.3 5.6 6.4 6.4 

  



Table S2. List of parameters, coefficients and constants for Equations (1) to (4). 
Equation 

Symbol 
Explanation Value Unit 

Equation (1): logሺ∆DOCmaxሻ=m×ܶ+b (R2 = 0.9985) 
ΔDOCmax difference between maximum and initial DOC 

concentrations 
measured μmol g−1 dry sediment 

m coefficient 0.0392  
T temperature experimentally set °C 
b coefficient −0.8284  

Equation (2): 
௉

஺బ
ൌ 1 െ ݁ି௞௧ (R2 = 0.9267, 0.9284 and 0.8965 for 12, 50 and 90 °C, respectively) 

P concentration of product (heat-mobilized DOC),  
P = ΔDOCt = concentration difference in 
DOC between a specific incubation time 
point and experimental start 

measured μmol g−1 dry sediment 

A0 initial concentration of reactant, A0 = ΔDOCmax measured μmol g−1 dry sediment 
k rate constant 0.01847 (12 °C) 

0.02456 (50 °C) 
0.06209 (90 °C) 

d−1 

t reaction time experimentally set d 
Equation (3): ݇ ൌ ாೌି݁ܣ ሺோ்ሻ⁄  (R2 = 0.8857) 

A coefficient 18.1289 d−1 
Ea activation energy 0.25 kJ mol−1 
R universal gas constant 8.314 J K−1 mol−1 

Equation (4): ܶሺݖሻ ൌ ௦ܶ ൅ ሺ ௕ܶ௪ െ ௦ܶሻ݁
ሺ௭ାௗ௭ሻ௩ఘೢ௖ೢ/఑ 

z subseafloor depth (positive downward) measured m 
dz depth offset to compensate for inaccurate 

estimates of penetration depth 
0.01 (HF1) 
0.08 (HF5) 

m 

Ts source temperature 97 (HF1) 
204 (HF5) 

°C 

Tbw bottom-water temperature measured °C 
v Darcy velocity (positive downward) 13.5 (HF1) 

70.3 (HF5) 
m d−1 

ρw density of pore water 1025  kg m‒3 
cw specific heat capacity of pore water 4184 J kg‒1 K‒1 
κ thermal conductivity of the bulk sediment 0.9 W m‒1 K‒1 

 
  



 

 
Fig. S1
Bazylins
Californ
The Gua
floors ab
expediti
heat flo
samples
referenc
respectiv
Earth an
springs, 
Copyrig
Jannasch
547–558
sites vis
carried o
 

1. (a-c) Stu
ski et al.2). 

nia that link
aymas Basi
bout 2 km 
ion AT15-5
ow measure
s collected 
ce site and
vely. The d
nd Planetar

and cond
ght (1985), a
h, Hydroca
8, Copyrigh
sited during
out were den

udy area a
The Guaym
s the East P
in has 3- to 
below sea 
6 (Novemb

ements have
by the Alv

d a hydroth
distance betw
ry Science L

ductive heat
and Organi

arbons in su
ht (1988), b
g Dives 456
noted as HF

 

and sample 
mas Basin co
Pacific Rise 

5-km-wide
level. Samp

ber-Decembe
e been desc
vin-operated
hermally im
ween these 
Letters, 73,
t flow in 
ic Geochem
urface sedim
both with pe
67 and 456
F. 

location (
onstitutes on

in the south
e rift valleys
ples were t
er, 2009) of
cribed in M

d push core
mpacted sit
two sites w

, P. Lonsda
the Southe

mistry, 12, D
ments from 
ermission fr
68. The spo

(adapted fro
ne of severa
h with the S
s, the North
taken from 
f the RV At

McKay et a
er, we focu
te, visited 

was about 20
ale & K. Be
ern Trough 
D. A. Bazyli

a Guayma
from Elsevie
ots at which

om Lonsda
al spreading 
San Andrea
hern and So
the Souther
tlantis. Deta
al.3 Among
used on the
during Div
00 m. Base
ecker, Hydr

of Guaym
inski, J. W.

as Basin hy
er. (d-e) Ph
h heat flow

ale and Be
centers in t

as Fault lead
outhern Trou
rn Trough d
ails of the c

g all of the
e materials 
ves 4567 a
e maps repri
rothermal pl
mas Basin, 
. Farrington

ydrothermal 
hotos of the
w measurem

4

ecker1 and 
the Gulf of 
ding north. 
ughs, with 
during the 
coring and 
e sediment 

from the 
and 4568, 
inted from 
lumes, hot 

211‒225, 
n & H. W. 

vent site, 
e sampling 

ments were 



 

 
Fig. S2.
sedimen
circle). (
white m
heated s
mat-free
reported
 

 (a) Photo o
nt (core 6; b
(b) Temper

mat, and oran
sediment c
e sediment.
d in McKay 

of the sampl
blue circle),
rature and D
nge mat as m
overed by 
 Further g
et al.3 

 

ling area du
 white mat 

DOC profile
marked in (a
microbial 

geochemical

uring Dive 4
(core 17; o

es of the cor
a). Except f
mat were n

l and micro

4569. Push c
orange circle
res taken fr

for the top la
not signific
obiological 

cores were t
e), and oran
rom the site
ayers, DOC
cantly highe

characteriz

taken from 
nge mat (co
es of brown 
C concentrati

er than tho
zation of th

5

 

the brown 
ore 14; red 

sediment, 
ions in the 
ose of the 
his site is 



 

 
Fig. S3.
the refe
respectiv
seawater
sulfur co
heated s
kerogen
carbon, 
 

. Pore-water
rence and h
vely. The m
r concentra
ompared to
site were as 
n carbon, de

suggests pe

r magnesium
hydrotherm

magnesium 
ations. The 
 the referen
high as 5‒8
efined as th

etroleum imp
 

m, sulfate, t
mal sites vis

and sulfate
hydrotherm

nce site sedi
8% dw in th
he non-hyd
pregnation a

total sulfur c
sited during
 concentrat

mally impac
iment. The 

he upper 20 
drolyzable a
at the heated

content, and
g Dives 456
tions, compa
cted sedime
total organ
cm. Compa
and non-ext
d site. 

d organic ca
67 (core 27
arable at bo

ent was hig
nic carbon (T
arison of TO
tractable fra

 

arbon (OC) 
7) and 4568
oth sites, ar

ghly enriche
TOC) conte

OC with the 
action of s

6

content of 
8 (core 1), 
re close to 
ed in total 
ents of the 
content of 
olid-phase 



 

 
Fig. S4.
non-ster
to remin
range of
concentr
 

. Concentra
rilized sedim
neralization 
f duplicate i
ration.  

ations of sul
ment slurries

of 1.2% of
incubations.

 

lfate and di
s after 191 d
f TOCinit (o
. Red bar, ti

issolved ino
days of incu

or 0.035% d
ime-zero su

organic carb
ubation. The
dw). The re
ulfate concen

 

bon (DIC) i
e increase in

esults are pr
ntration; blu

in the exper
n DIC was 
resented as 
ue bar, time

7

riments of 
equivalent 
mean and 

e-zero DIC 



 

 
Fig. S5
non-ster
intensity
 
 

. van Krev
rilized samp
y (RI). 

velen diagra
ples of the 

 

ams of (a)
heating exp

CHO and
periment, w

(b) CHN3-4

with the colo
4O formula
or of the do

 

as in DOM
ots indicatin

8

M from the 
ng relative 



 

 
Fig. S6
(non-ste
species 
matlab. 
 

6. Proportio
erilized sedi
that have m

on of maj
ment slurrie
matches of 

 

or molecu
es). The sha
tri- or tetr

lar groups 
aded bars de
apeptides. T

in DOM 
enote the pr
The oligope

from the 
roportion of
eptide libra

heating e
f CHN3O an
ary was com

9

 

experiment 
nd CHN4O 
mputed by 



 10

References for Supplementary Information 
 
1. Lonsdale, P. & Becker, K. Hydrothermal plumes, hot springs, and conductive heat flow in the 

Southern Trough of Guaymas Basin. Earth Planet. Sci. Lett. 73, 211–225 (1985). 
2. Bazylinski, D. A., Farrington, J. W. & Jannasch, H. W. Hydrocarbons in surface sediments 

from a Guaymas Basin hydrothermal vent site. Org. Geochem. 12, 547–558 (1988). 
3. McKay, L. J. et al. Spatial heterogeneity and underlying geochemistry of phylogenetically 

diverse orange and white Beggiatoa mats in Guaymas Basin hydrothermal sediments. 
Deep-Sea Res. I 67, 21–31 (2012). 

 


