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Table S. 1. Chemical and physical parameters of our hydrodynamic and microbial model. Initial values for high temperature fluids for each

study sites are listed.

Temp : temperature. DOC; : labile DOC, DOC; : refractory DOC

EPR
TAG?® | Rainbowr ;;::d Bsr:::fcn Ashadze® | Logatchev* Grand Dantec Kaireic Edmonds® | Crab Spa | Seawater
Bonume¢
Chemical parameters
pH 2.83 3.10 3.75 4.00 3.10 3.30 3.30 4.25 3.35 4.81 5.6 7.9
Species (mM)
ZH,S 3.600 1.200 2.100 9.750 1.000 1.400 4.500 4.000 4.000 4.810 0.552 0
S 0 0 0 0 0 0 0 0 0 0 0 0
$,03% 0 0 0 0 0 0 0 0 0 0 0 0
SO, 0 0.6 0 0 0 0 0 0 0 0 25.8 28.9
NH4+ 0 4.1 0 0 0 0 0.01 0.453 0.038 0.040 0.012 10°
NO> 0 0 0 0 0 0 0 0 0 0 0 107
NO;- 0 0 0 0 0 0 0 0 0 0 0.132 18.1
Fe2* 1.640 25.000 0.624 2.000 9.300 2.500 9.856 0.443 6.010 13.900 0 107
Mn2* 1.000 22.900 0.289 0.255 1.062 0.367 1.241 0.189 0.857 1.430 0 2.5.107
Mg* 0 0 0 0 0 0 0 0 0 0 0 52.7
FeOOH 0 0 0 0 0 0 2.10© 0 0 0 0 0
HCO5" 3.4.10°% 2.8.10° 49.10° 2.0.10° 3.8.10° 4.2.10° 5.9.10° 1.4.104 8.2.10° 5.1.10* 212612?035_
CcO; 4.100 16.000 23.000 6.550 3.700 4.400 29.000 13.100 5.130 7.190 8.200 17.103
CH, 0.118 2.200 0.680 0.098 1.200 2.600 37.000 0.006 0.203 0.289 0.008 2.5.107
H; 0.075 16.000 0.122 0.730 19 12.500 0.100 0.029 8.190 0.142 0.179 3.107
(o)} 0 0 0 0 0 0 0 0.004 0 0 0.107 0.267
N 0.900 0.900 1.580 0.900 1.580 5.500 1.580 1580 1.580 1.58 1.000 0.59
DOC, 0.500 0.100 0.200 0.200 0.200 0.147 0.140 0.140 0.200 0.200 0.100 10°
DOC; 0 0 0 0 0 0 0 0 0 0 0 0.044
POC 0 0 0 0 0 0.023 0.023 0.023 0.023 0.023 0.023 3.10*
Physical parameters
Temp (°C) 362 365 324 364 352 350 350 334 365 - - 2-3.3
Salinity (%) 42 44 24.7 27.7 36.2 35 38.536 30.3 36.2 - i 31.8-

34.946
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27

28

29

30

31

32

33

34

35

36

Vent exit diameter (m) 0.18 0.12 0.057 0.05 0.2 0.06 0.033 0.056 0.05

Vent velocity (m/s) 0.5 39.8 1.19 1.5 2 1.5 0.63 0.916 0.5

Data for the TAG vent field come from a) the BICOSE cruise and b)!. c) Data for the Rainbow and BrokenSpur vent field issued from2 3, for Tour

Eiffel from?, for East Pacific Rise Grand Bonum from?, for Ashadze from?, for Dante from®, for Kairei from’, Edmonds from’.

Vent diameters and velocities were collected from literature®1°, For the Kairei and Broken Spur vent field, they were hypothesized based on

the volume flux estimates available!112,

When physical parameters were not available a 10° dilution factor was applied according to*3

DOC concentrations in TAG fluids were measured from samples collected during the BICOSE and BICOSE2 cruises!4. DOC concentrations in
hydrothermal fluids from the Logatchev vent sites are set according to'°. Since no actual data from the Rainbow vent site were available, DOC
concentrations of the Rainbow fluids were set according to 100uM, similar to the ultramafic Lost City site as measured by*®. All other vent sites
along the Mid-Atlantic Ridge, and at the Kairei and Edmonds vent fields were set to 200 uM*>*”. DOC concentrations at the Crab Spa vent site
were assumed to be lower!®1° and set to 100uM, while DOC concentrations at the Dante and Grand Bonum site were assumed to be around
140uM*”20_ All DOC in the hydrothermal fluid were assumed to be labile DOC, as high volatiles and bioavailable compounds concentrations

21, 22

have been documented in hydrothermal fluids'#'618, Seawater DOC concentration was taken from ¢ and assumed to be mostly refractory

with only 0.01uM of labile DOCZ.
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Table S.2. Model parameters

Microbial parameters

Available volume per cell for substrate assimilation

(Vharv)

1000 m3 molBiomass!

Background Cells concentration? 101 cell m3
Cell volume 1018 m3
Cell C content 141.1015 gC

Biomass Molecular weight

24.68 g molBiomass?!

Biomass C content

0.48 gC.gBiomass?!

Mortality rate (om)?

1.16 10851

Internal recycling from mortality

40% in labile DOC (DOC)
10% in refractory DOC (DOC;)
50% in POC

Thermodynamic parameters

Gas constant R

8.31446 J K*mol*

Boltzmann constant

1.38065 102 J K1

Planck constant

6.62607 1034 ).s

Universal gravitational constant g 9.80665 m.s?
Hydrodynamic parameters

Entrainment coefficient for pure jet q; 0.06
Entrainment coefficient for pure buoyant plume a, 0.16

Froude number for pure buoyant plume Fr, 1.6

2 Based on BICOSE2 cruise measurements

b Based on ?*




42  Table S.3. Error assessment of our hydrodynamic model on the NBP susbtrate concentrations, and associated biomass production rates

Non-Buoyant Plume (NBP) concentrations (nM)

Biomass production (ugC I'1 d-)

Site Type of data Ref CH,4 Mn Fe H, H,S NH,4 NO;- NO, HP PP
data 227 0.6-18 11-82 51 n.a. n.a. n.a. n.a. n.a. o
TAG NBP model output similar to data
model outputs 2.1 17.5 28.4 1.6 62.1 100.0 18.1 103 0.1
data 28 n.a. n.a. 200-600 n.a. n.a. n.a. n.a. n.a. o
Edmonds NBP model output similar to data
model outputs 3.1 14.6 139.1 3014 48.1 100.4 18.1 103 0.1
data 28,29 10-40 n.a. 100-450 n.a. n.a. n.a. n.a. n.a.
Kairei data 30 0.6-3 2-12 6-40 n.a. n.a. n.a. n.a. n.a. NBP model output similar to data
model outputs 1.6 5.9 39.8 3541 26.4 100.2 18.1 103 0.1
data 313234 20-600 10-50; 80 50-250 n.a. n.a. 200-400 n.a. n.a.
% NBP model output similar to data
- model outputs 600 100 100 0.3 0 400 18.1 103 0.1
data 10,35 160 160 1200 n.a. 2 n.a. n.a. n.a. 0.0124 0.0000
Rainbow
model outputs 216 2245.9 2451.6 1569.3 117.7 502 18.1 103 0.1 0.0124 0.0074
data 3638 14-350 100 230 1600 n.a. n.a. n.a. n.a. 0.0092 0.0000
Logatchev
model outputs 30.3 4.5 29 1447 16.2 100 18.1 103 0.1 0.0092 0.0000
data 39,40 n.a. 2-11 15-35 n.a. n.a. n.a. 17 103 20 0.0088 0.0000
Broken Spur
model outputs 0.4 0.7 3.6 1.6 16.9 100 18.1 103 0.1 0.0088 0.0000

43 n.a.: not available
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