Supplementary Figure 1. Photographs of undisturbed sediment water interface in
experimental cores. Cores were collected from (a) H29 and (b) CBL13. The large infauna tubes
at CBL13 are occupied by the polychaete Maldane sarsi. Photographs taken by NDM.



Supplementary Table 1. Abundance and biomass of select fauna. Mean and s.d. (n=3) abundance (individuals m-) and biomass (grams wet weight m-2) for
species representing Amphipoda, Bivalvia, and Polychaeta. The three groups constituted >90% of the abundance, except for H29 where they were 83%.

CBL11 CBL13 H17 H29 H33
Species Abundance Biomass Abundance Biomass Abundance  Biomass Abundance Biomass Abundance Biomass
AMPHIPODA
Ampelisca sp. 160 + 134 264+129 100 3.34+4.40 100 570+6.11 2010 3.05+2.56
Anonyx sp. 200 0.67+050 10£0 0.81 +0.09 3.3£5.77 0.06 £0.10
Byblis sp. 76.6 £28.8 213 +1.37 136. + 86.2 11.7+6.16 25+21.2 1.80+2.46 331577 0.16£0.27 10%0 1.07+1.45
BIVALVIA
Astarte borealis 20+0 160 + 23.3
Cyclocardia crebricostata 36.6 £ 30.5 315+11.7
Ennucula tenuis 90 £ 10 9.00 +6.38 250 + 105 239+9.43 413.£929 446+10.0 20+14.1 151+1.92 656+134 105. +20.8
Liocyma fluctuosa 3.3+£5.77 0.14+0.24 10+0 853+119 25%212 225+225
Macama calcarea 43.3+75.0 759+131
Macoma calcarea 6.66 + 11.5 6.35+£11.0 30zx28.2 107 £ 124 145+21.2 250. £15.2
Macoma loveni 3.3+5.77 0.10+0.18 10+0 0.84+0.74
Macoma moesta 120+ 141 26.2 + 4.68 25+21.2 956+8.98 56.6x115 56.1+11.8 186. + 66.5 141. +174
Macoma sp. 200 0.45+0.01 343+198 2.84 +2.29 30£28.2 0.5+£0.62 443 £ 210 5.43+2.18
Yoldia hyperborea 70+£26.4 111+ 249 33577 5.03+£8.71 540 * 286. 26.1+11.3 76.6 £ 20.8 489+304 176.+25.1 21.4+8.51
POLYCHAETA
Axiothella cantenata 15+7.07 3.22+0.19 10+0 0.23+0.10 20+0 24.8+34.8
Cistenides hyperborea 3.3+£5.77 0.07+0.12 166%115 0.24 £0.22 15+ 7.07 0.38+0.08 433x115 3.44 +2.85
Maldane sarsi 5057 + 484 121+125 3.3+£5.77 2.52 +4.36
Owenia sp. 93.3+64.2 3.28 £ 2.06
Spio cirrifera 6.66 £11.5 0.06 £0.10
Sternaspis sp. 56.6 £ 15.2 491+1.03
Terebellides sp. 50 £43.5 7.17+4.74 116 £+66.5 9.38+6.13 30+14.1 7.55 +10.0 10+0 152+230 26.6+15.2 1.23+0.77




Supplementary Table 2. Surveyed literature and citations corresponding to Figure 4. Rates
for denitrification (D14), anammox (A14), and DNRA (DNRA14) are accompanied by standard
deviation (s.d.) if provided by study. ra% is the proportion of N2 produced by anammox out of
total N2 flux. DNRA% is the proportion of NOs™ reduced by DNRA compared to denitrification.
Study numbers correspond to references.

Temperature D14 Ay DNRA14 ra DNRA  Study
(°C) (umol Nm?2h?) (umolNm?h?) (umolNm?h?) (%) (%)
5 1.8 0 4 0 68.9 1
5 9.5 0 0.5 0 5 1
5 4 0 2 0 33.3 1
9.4 5+0.5 0.5 9.0 2
9.4 10+1 0.6 5.6 2
9.4 6.5+1 0.8+0.25 10.9 2
9.4 7+1 1.5+0.5 17.6 2
9.4 8+1 0.5+0.25 5.8 2
3 7 3
11 2 3
15 0 3
16 0 3
17 0 3
21 0 3
22 0 3
3 0 3
11 2 3
15 0 3
16 0 3
17 0 3
21 5 3
22 0 3
5 21 3
6 20 3
7 20 3
11 22 3
11.5 11 3
12 12 3
15 10 3
16 13 3
17 10 3
7 15.545 3
8 41 3
9 13 3



11 16

3

12 20 3
13 9 3
15 17 3
16 9 3
17 21 3
18 16 3
8 10+4 3

-0.2 0.175 0.154 47 4
0.7 1 0.33 26 4
0.4 1.46 0.208 12 4
1.2 8.79 0.958 10 4
2.1 13.42 0.458 3 4
29.9 0 5
31.8 0 5
5.3 14 5
19 6 5
6.8 6.5 5
14.6 30+6 6
12.2 255 6
5.3 20+5 6
12.2 13+5 6
11.3 17+9 6
12.4 13+5 6
5.5 8+2 6
5.2 7+1.5 6
10.1 6+1 6
15.3 4+0.5 6
15.3 3+1 6
22.6 1+0.5 6
7.5 4.1+0.64 1.4+0.21 23 7
8.3 4.2+0.19 1.1+0.07 18 7
6.8 5+0.19 3.5+0.1 40 7
6.5 0.14+0.01 0.55+0.04 79 7
7 6.8+1.4 1.6+0.14 15 7

21 13+0.27 1.2+0.06 7 7
21 16+1.5 0.91+0.11 4 7
22 0 50 7
22 0 69.2 7
22 2.08 4.86 70 7
22 0 7
2 12.25 1.08 8 8

2 12.04 0.625 5 8



1 1.42 0.417 23 8
28.8 7.5 9
24 6.5 9
21.2 14+1 9
27.7 7.5 9
25.1 4 9
21.2 7+1 9
26.9 7 9
245 5 9
21.1 6 9
27.3 7 9
22.7 2 9
11.8 2 9
19.9 6 9
27.2 4 9
23.4 3 9
11.7 4 9
20 3 9
27.8 3 9
23.8 2 9
19.2 5 9
28.1 7 9
23.1 5 9
17 5 9
17.8 6 9
7.5 15+5 10
23 5.36%1.67 11
23 15.74+0.72 2.12 11.8 11
23 0.73+0.04 11
23 9.66+1.87 11
-0.5 23 12
0.5 26.7 12
-1.5 18.5 12
4 1.3 12
1.7 1.7 12
-1.3 1.8 12
-1.3 17.4 12
-1.7 34.9 12
-1.3 21.1 12
-1.7 1.4 12
0.7 10.2 12
-2.5 12 12
0 15 12



2.5 22 12
5 26 12
7.5 16 12
10 17 12
12.5 14 12
15 13 12
17.5 10 12
19 8 12
22 5 12
24 4 12
26 4 12
28 2 12
3.9 1 1.5+0.25 66 13
3.9 0.5 1 65 13
9.5 0.5 0.5 45 13
9.6 0.3 0.25 46 13
10.6 0.25 0.25 35 13
10.4 0.25 0.25 35 13
10.6 5.9+0.75 1 0.001 15 0.01 13
8.6 2.5 1 0.001 27 0.04 13
11.7 4+0.5 2.5 39 13
8.3 0.7 11 62 13
13.4 5+0.5 1.4 0.005 21 0.1 13
7.5 2.75%0.25 14 0.005 33 0.2 13
6.9 13.25+1.3 0 0 14
5.8 9.57+2.3 0 0 14
4.5 0.61+0.1 2.01+0.3 77 14
4.5 0.3+0.2 0.77+0.2 72 14




Supplementary Methods
Prior to the discovery of the anammox process, Nielsen!® proposed adding excess °NOs™ tracer

to sediments and measuring denitrification of °NO3 and ambient *NOs™ by the respective

equations

D15 = 2 X p30 + p29 1)
and

D14 =Dis X I'4 (2)

where p29 is the production of 2N, p30 is the production of °N,, and r14 is the ratio of *NOs"
and ®NO3™ undergoing nitrate reduction. As discussed by Risgaard-Petersen et al.2®, the process
of anaerobic ammonium oxidation (anammox) can simultaneously produce 2°N, from **NO3" and

inflate the p29 term used to calculate denitrification. This can occur by one of two pathways with



1>NOs™: either unlabeled ammonium already present in porewater can combine with nitrite

reduced from the added nitrate

15N03- 9 15N02- + 14NH4+ 9 29N2, (3)

or added ®NOs can undergo DNRA and subsequently react with already-present unlabeled nitrite

PNOs = BNHs" + ¥NO; = #N.. 4)

If DNRA rates are low, as they were in the current study, the latter pathway can be disregarded.

Therefore, production of 2°N; in a given sample incubated with >NOs™ (p29n03.) is defined as

P29n03- = D2g + Ag, (5)

where D2g is the contribution to p29 from denitrification and Axg is the contribution from
anammox. To accurately report denitrification using Nielsen’s® isotope pairing technique
(equations 1 and 2), the p29 from anammox must be separated from denitrification. Since
anammox and denitrification are not discernable from the p29nos- signal, we employed a strategy

to estimate the anammox rates that would co-occur with denitrification using a *°®NH,4* tracer. We



can measure 2N, produced from a sample incubated with °*NH4* (p29nr4+) by assuming the

anammox process follows

NH.* + N0y > 2Ny, (6)

which is equivalent to the amount of anammox-produced N2 from the ®NH,* tracer (Aus);

therefore,

A15 = p29npas. @)

We assume only anammox can produce 2N in this treatment. However, if coupled nitrification-
denitrification also produced 2N, from ®NH,* and ambient 1*NOs", then our rates of anammox
presented here would be overestimated and rates of denitrification would be conservative. For

the purpose of estimating maximum contribution from anammox, we assume only anammox is



responsible for p29nna4+. Thamdrup and Dalsgaard®’ showed total anammox (Axotal), OF the

amount of anammox from *NHs* and °NH4" as

Atotal = P29NH4+ / Fa (8)

where Fa is the proportion of ®NH4" in the total NH4* pool. Since

Atotal = A1s + Aua, )

we can then calculate A14, which we refer to as the ‘true’ anammox that occurs without stimulus

from the added ®*NH,*, as

Ais = Atotal — A1 = Avotal — P2INH4+ (10)

Au4 is the anammox rate that can be compared to other rates like D14 that are standardized to the

ambient N in a sample and should not be influenced by the added *°N tracer. By assuming A4



in the ®NH,* treatment is equivalent to Aas in the °NO3" treatment, we can derive Az

contributing to p29nos- in the following steps.

Risgaard-Petersen et al.1® showed that

A2s/A29 = I14 (11)

where Agg is the 2N, from anammox and Az is the 2N from anammox. The above equation can

be rearranged as

Aog = Aog X 14. (12)

Since A14 is anammox from ambient N, it is also defined as

A1s = 2(Az8) + Ag. (13)

Substituting equation 12 into equation 13, we find

A1s = 2(A29 X I14) + Az, (14)

which can be rearranged to

A1s=Ax(2 X114+ 1) (15)



so that A2g can be solved as

Az9 = A1al[(2 X r14) + 1] (16)

since A14 was determined in equation 10. Finally, the newly derived A2g from equation 16 was

used in equation 5 to solve for Dyg, which was then used in Nielsen’s*® equations 1 and 2 to

estimate denitrification without anammox confounding the p29 term.
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