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Figure S1. The concentrations (uM) of ammonium (®), nitrite (0), nitrate (), phosphate (A) and silicate (M) in a) the surface water, b) the bottom water and
¢) the porewater in November, February, May and August.



Figure S2. Thaumarcheota 16S rRNA gene phylogenetic tree. Groups in which 16S rRNA
gene sequences recovered from this study were contained are indicated in bold. Number
in the clusters indicate number of included sequences. Scale bar indicates 5% estimated
sequence divergence.
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Figure S3. Phylogenetic tree of the Marine group I thaumarchaeotal group showing the affiliation of the 16S rRNA
gene fragments recovered in this study. Name of the groups and subclusters are arbitrary. Figures S3 A, B, C are up to
down snapshots of the Marine group I cluster as indicated by the star and oval symbols. Sample code: Station 4,
surface water, February 2010 (st4_surf Febl0), green; Station 6, surface water, February 2010 (st6_surf Feb10)
orange; Station 4, surface sediment, August 2010 (st4 _sed Augl0), red; Station 6, surface sediment, August 2010

(st6_sed Augl0). blue.
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' AY 627445, uncultured archaeon, sediment collected from a mound near Urania brine lake, Eastern Mediterranean, 3342m water depth: isolated from sediment layer 0—10 cm

GU137373, uncultured archaeon, vent 4, transect B, sediment 0—10 cm depth, 30m from source
GU137385, uncultured archaeon, vent 4, transect B, sediment 0—10 cm depth, 140m from source

(13— group

FJ571929, uncultured archaeon, marine sediment S26; grey mud; 3000 depth

i 114 group
FJ718987, uncultured archacon, DUSEL water from Homestake Mine

EU284618, uncultured archaeon, salt marsh sediment
GQ906622, uncultured archaeon, water in the lower Mississippi River New Orleans
GQ906625, uncultured archaeon, water in the lower Mississippi River New Orleans

group

0.25




Figure S3D

Marine Group I

ARB_BB01BBDC, st4_surf_Feb10_D7

JQ226780, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth

ARB_BOE40FA2, st6_surf Feb10_D5
ARB_B70DC87A, st6_surf_Feb10_B9

JQ224161, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth

JQ225415, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ223295, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ227084, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ227772, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ223075, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ226709, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ224538, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 215m depth

JQ228167, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth

JQ227731, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth

8 group
JQ224708, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 215m depth
JQ223840, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth

30 group
JQ224221, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth
ARB_ADB26CYF, st4_sed_Augl0_G5
H JQ225465, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ223921, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ224896, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
ARB_CFA83121, st6_sed_Augl0_B10
ARB_CDE1594A, st4_surf_Feb10_H9
ARB_4B984C4C, st6_surf Feb10_D7
ARB_CDEI159%4A, st6_surf_Feb10_D9
ARB_CDE1594A, st6_surf_Feb10_A4
ARB_CDEI159%4A, st6_surf Feb10_A8
ARB_CDE1594A, st6_surf_Feb10_E7
ARB_5B014C1A, st6_surf_Feb10_A9
ARB_276735EE, st6_surf Feb10_C3
JQ225757, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ224242, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth
1Q224969, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ223179, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ223228, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
ARB_BC6537DB, st4_sed_Augl0_D5
JQ223068, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ224803, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
ARB_DDB351EB, st6_surf _Feb10_H10
JQ224945, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ224228, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth
JQ223889, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ222643, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth

7 group
JQ225152, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth
JQ226881, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ224799, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth

ARB_ESDF5796, st6_surf_Feb10_C7

%2 group

JQ225864, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ225405, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
ARB_D6626509, st4_surf_Feb10_D1
JQ224900, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ225328, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ224717, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 215m depth

JQ224794, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ224354, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth

— JQ225048, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ225995, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
1Q225674, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ223996, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
1Q224420, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 215m depth
JQ224327, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth

JQ223593, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth

JQ224752, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth

JQ226927, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth

ARB_4749688D, st4_surf_Feb10_D6

JQ223484, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth

JQ227471, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ226006, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ226214, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ222576, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ226483, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station 3, 10m depth

JQ227729, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth

GU234546, uncultured marine archacon, Antarctic sea water collected from 5Sm
ARB_6B8EAS875, st6_surf_Feb10_F12
ARB_D63E2BC6, st6_surf Feb10_G9
GU234233, uncultured marine archaeon, Antarctic sea water collected from Sm
GU234280, uncultured marine archaeon, Antarctic sea water collected from Sm
GU234574, uncultured marine archaeon, Antarctic sea water collected from Sm
ARB_IEEE780D, st4_surf_Feb10_D12

GU234594, uncultured marine archaeon, Antarctic sea water collected from Sm
GU234412, uncultured marine archaeon, Antarctic sea water collected from Sm

JQ225008, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth

5 group

JQ224176, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth

JQ225625, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth

JQ224054, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth
JQ224856, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth

JQ224742, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth

JQ225824, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ225565, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth

JQ224409, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 215m depth

[/5 group

JQ228064, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth

70 group

JQ224872, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth

group

JQ227286, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth

JQ226732, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth

Group B

327

0.1

JQ225747, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ225947, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth

JQ224919, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ225713, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ225529, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ225857, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ225820, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth

JQ225816, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ224577, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 215m depth
JQ225891, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ225730, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth

JQ224360, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth

subcluster 6

Group A




Figure S3E

Group A

group

GU234291, uncultured marine archacon, Antarctic sea water collected from Sm
GU234630, uncultured marine archacon, Antarctic sea water collected from Sm

GU234403, uncultured marine archaeon, Antarctic sea water collected from Sm
JQ224136, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth

JQ224318, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth
JQ224998, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ226591, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth
JQ226572, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth
JQ226561, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth
JQ224481, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 215m depth
1Q223494, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ223052, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth
JQ228047, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 200m depth
JQ225028, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ222683, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ225240, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth
ARB_3A7A9A00, st4_surf_Feb10_E10
JQ224325, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 125m depth
JQ223828, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ222809, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ225123, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth
JQ223953, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
JQ226550, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth
JQ227415, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
ARB_5625679F, st4_surf_Feb10_E5
1Q226399, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth
JQ227789, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
ARB_C07003BB, st6_surf_Feb10_D6
1Q223216, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 120m depth
JQ227637, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth
GU234253, uncultured marine archaeon, Antarctic sea water collected from 5i
1Q223829, uncultured marine archacon, ocean water marine sample, Saanich Inlet, Station S3, 100m depth

GU234350, uncultured marine archaeon, Antarctic sea water collected from Sm

{
JQ220558, uncultured marine archacon, ocean water marine sample, Northeast subarctic Pacific Ocean, Station P12, 1000m depth
JQ220653, uncultured marine archacon, ocean water marine sample, Northeast subarctic Pacific Ocean, Station P12, 1000m depth

ARB_F9D87135, st6_sed_Augl0_All
GU234419, uncultured marine archaeon, Antarctic sea water collected from 5m
1Q226380, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth

[~ GU234245, uncultured marine archacon, Antarctic sea water collected from Sm

r GU2346ll1, uncultured marine archaeon, Antarctic sea water collected from 5m

1= JQ222967 uncultured marine archaeon ocean water marine sample, Saanich Inlet, Station S3, 10m depth
GU234461, uncultured marine archaeon, Antarctic sea water collected from Sm

GU234410, uncu]lured marine archaeon, Anlarctic sea water collected from 5Sm

GU234481, uncultured marine archaeon, Antarctic sea water collected from Sm

18 group
GU234649, uncultured marine archaeon, Antarctic sea water collected from Sm

2 group
GU234533, uncultured marine archaeon, Antarctic sea water collected from Sm
GU234592, uncultured marine archacon, Antarctic sea water collected from 5m
GU234258, uncultured marine archacon, Antarctic sea water collected from 5m
GU234207, uncultured marine archacon, Antarctic sea water collected from 5Sm
AB426386, uncultured archacon, sperm whale—fall ecosystems

ARB_C2864B06, st6_sed_Augl0_H8
ARB_C2864B06, st4_sed_Augl0_C1

AR 0AD4D4E, st4_sed_Augl0_G3

ARB_7E865DC, st4_sed_Augl0_A7
ARB_C2864B06, st4_sed_Augl0_H5

ARB_EC3C5 6_sed |_Augl0_B9
ARB (2864306 std_sed_Augl0_H9
ARB_ACOEADSA, st4_sed_Augl0_A9
ARB_ IDE B()'(7 std_sed Au;_,lll Al

¥ 45C, std_sed_Augl0_B1

ARB (28643064 st4_sed_Augl0_B6
HQ267274, uncultured archaeon, sediment
'AY320200, uncultured crenarchacote, sponge
AY320199, uncultured crenarchaeote, sponge
AF052949, uncultured marine archacon TS235C310
FJ264715, uncultured archacon, methane seep sediment
AB629605, uncultured archaeon, sulfide chimney
AB629522, uncultured archaeon, rock

15 group

AY320201, uncultured crenarchacote, sponge
ARB_AC5AD580, st6_sed_Augl0_D8

ARB_E6163BF2, st6_sed_Augl0_E12

st6_sed_Augl0_F10

ARB_9B777C35, st6_sed_Augl0_F6

ARB_70939EF3, st6_sed__

HQ267276, uncultured archaeon, sediment

ARB_A739B709, st4_sed_Augl0_C4

ARB_A739B709, st4_sed_Augl0_F5

EU084521, uncultured archacon, deep—sea whale fall sediment at 3000 m depth
GQY26187, uncultured archaeon, deep—sea sediment

ARB_85D10F

GQ926180, uncultured archacon, deep—sea sediment

HQ267242, uncultured archaeon, sediment
AF119130, uncultured archacon CRA20—0cm
FJ615088, uncultured marine group I crenarchaeote, Saanich Inlet, depth of 100m in anoxic marine fjord
FJ615472, uncultured marine crenarchaeote, seaw:
Fj980967, uncultured archacon, Guaymas Basin deep—sea background A (1503 m depth)
Fj981562, uncultured archacon, Guaymas Basin deep—sea hydrothermal plume B (1775 m depth)
JQ222190, uncultured marine archaeon, ocean water marine sample, Northeast subarctic Pacific Ocean, Station P4, 10m depth
Fj981323, uncultured archaeon, Carmen Basin deep—sea background B (2000 m depth)
AB629492, uncultured archacon, bottom seawater
AB629566, uncultured archacon, bottom seawater
AB629562, uncultured archacon, bottom seawater

JQ220853, uncultured marine archaeon, ocean water marine sample, Northeast subarctic Pacific Ocean, Station P12, 10m depth
i water

EU486944, uncultured crenarchaeote, under—ice sea
EU486940, uncultured crenarchaeote, under—ice seawater
EU486887, uncultured crenarchacote, sea ice

EU486954, uncultured crenarchaeote, under—ice seawater
EU486934, uncultured crenarchacote, undcr ice seawater
EU486861, uncultured crenarchacote, sea ice
EU486924, uncultured crenarchaeote, under—ice seawater
EU486863, uncultured crenarchaeote, sea ice

group

AB019722, unidentified archacon

EU486875, uncultured crenarchacote, sea ice

EU486931, uncultured crenarchacote, under—ice scawater

FJ615095, uncultured marine group I crenarchacote, Saanich Inlet, depth of 215m in anoxic marine fjord

JQ221396, uncultured marine archacon, ocean water marine sample, Northeast subarctic Pacific Ocean, Station P26, 10m depth

JQ221468, uncultured marine archacon, ocean water marine sample, Northeast subarctic Pacific Ocean, Station P26, 10m depth
JQ221425, uncultured marine archacon, ocean water marine sample, Northeast subarctic Pacific Ocean, Station P26, 10m depth

JQ222168, uncultured marine archacon, ocean water marine sample, Northeast subarctic P: n, Station P4, 10m depth
JQ221501, uncultured marine archaeon, ocean water marine sample, Northeast subarctic Pacific Ocean, Slallon P26, 10m depth
JQ221473, uncultured marine archacon, ocean water marine sample, Northeast subarctic Pacific Ocean, Station P26, 10m depth

JN592014, uncultured Nitrosopumilaceae archaeon, surface seawater, Puget Soun
JIN591943, uncultured Nitrosopumilaceae archaeon, surface seawater, Puget Sound
JN591973, uncultured Nitrosopumilaceae archaeon, surface seawater, Puget Sound

JQ226455, uncultured marine archaeon, ocean water marine sample, Saanich Inlet, Station S3, 10m depth
JN591961, uncultured Nitrosopumilaceae archaeon, surface seawater, Puget Sound
JIN591999, uncultured Nitrosopumilaceae archaeon, surface seawater, Puget Sound
4‘7* GU234541, uncultured marine archaeon, Antarctic sea water collected from Sm

GU234425, uncultured marine archaeon, Antarctic sea water collected from Sm

Marine Group I

GU234644, uncultured marine archacon, Antarctic sea water collected from Sm
| JQ221919, ‘marine archacon, ocean water marine sample, Northeast subarctic Pacific Ocean, Station P4, 1000m depth
JQ222054, uncultured marine archacon, ocean water marine sample, Northeast subarctic Pacific Ocean, Station P4, 1000m depth

GQ994300, uncultured archaeon, deep—sea sediments from the West Pacific Ocean

subcluster 7

Group B




Figure S3F
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