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Physiological process Size class Value

BGE Bacteria 0.27, 0.90]* 12
VIBM Bacteria 0.87, 0.91 ¥
BCP Bacteria 0.34, 0.68] 2
AE Metazoan meiobenthos 0.18, 0.27] 2
Macrobenthos 0.68, 0.89) 2
Invertebrate megabenthos 0.40 0.75] 2
Fish 0.84, 0.87] 2
NGE Metazoan meiobenthos 0.10, 0.96] Z
Macrobenthos 0 0.57, 0.68] Z
Invertebrate megabenthos 0.23, 0.61 2
Fish 037,0.71 &
SP Metazoan meiobenthos 2.00 102, 0.12] xC stock 2
Macrobenthos 257 x102, 1.67 x10%] xC stock 2
Invertebrate megabenthos 3.18 x10™, 1.47 x10*] xC stock 2
Fish 0, 630 x10™"] xC stock 2
M Metazoan meiobenthos 0, 0.12] xC stock 2
Macrobenthos 0, 1.67 x10%] xC stock B
Invertebrate megabenthos 0, 1.47 x107] xC stock 2
Fish 0, 6.30 x10™] xC stock 2
R Metazoan meiobenthos 7.00 x10°%, 0.15] xC stock 2
Macrobenthos 3.57 x10°%, 4.21 x107%] xC stock 2
Invertebrate megabenthos 932 x10°%, 126 x10°°] xC stock E
Coryphaenoides spp., Osteichthyes morphotypes 3.12 %107, 4.84 x10™"] xC stock =4
Ipnops sp. 179 x10™, 8.54 x10™"] xC stock E
FP 0.75, 1.00] 2

*Constraint adjusted in the fitting step.
In several cases, individual faunal constraints had to be adjusted in the fitting step. For these cases, the adjusted constraints are presented in Supplementary Table 6.
References (Ref.): '(Vonnahme et al., 2020), %(de Jonge et al,, 2020), *(Danovaro et al., 2008), *(Smith, 1978), *(Drazen and Seibel, 2007), *(Smith and Hessler, 1974), ’(Drazen and Yeh, 2012).
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Network indices B4S03 site B6S02 site

(+nodule) (-nodule) % relative change (+nodule) (-nodule) % relative change
n 75 71 533 71 66 -7.04
Liotat 336 923 303 287 -5.28
LD 448 i -4.11 427 435 +1.90
(& 4.77 107 5 ' +0.29 4.75 %10 5.24 x107 +10.5
T 118 ‘ 8 027 1.20 1.20 +2.52 X107
FCI 053 . +0.34 0.53 053 | +0.29

n = number of food-web compartments, L = number of links, LD = link density, C = connectance, T. = total system throughput, FCI = Finn's Cycling Index.
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B4S03 % B6502

Total deposition 9.21 x1072 100 9.15 x10° 100
Phytodetritus 569 x107 61.8 5.33 x107 583
Semi-labile detritus 7.95 x10° 8.63 7.94 x10° 8.68
Refractory detritus 273 x102 29.6 3.02 x107 33.0
Total respiration 851 x10? 100 7.85 x107 100
Bacteria 378 x107 44.4 3.78 x107 48.1
Metazoan meiobenthos 111 107 13.0 2,00 x10” 255
Macrobenthic polychaetes 1.09 x10 12.8 3.06 x10° 3.90
Macrobenthis isopods 8.66 107 10.2 4.92 x10° 6.26
Macrobenthos (except polychaetes, isopods) 119 x107 14.0 5.25 x10° 6.68
Megabenthic crustaceans 138 x107 1.62 8.03 x10™ 1.02
Megabenthic cnidarians 151 x107 1.78 2.05 x10° 261
Holothurians 399 x10° 4.69 x10 4.27 x10° 544 x107
Poriferans 8.10 x10™ 9.52 %10 8.89 x10™ 0.11
Invertebrate megabenthos (except crustaceans, cnidarians, holothurians, poriferans) 9.51 x10™ 112 3.60 x10° 4.59
Fish 8.58 x10™ 1.01 9.18 x10™ 117

Data are presented as flux values (mmol C m™ d™!) and as % contribution to total deposition and total benthic respiration.
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Compartmen B4S03 B6S

Detritus

Phytodetritus (PhytoDet) 2.29 x10? 2.03 x107
Semi-labile detritus (sIDet) 522 445
Refractory detritus (rDet) 8412 7,170
Bacteria

Bacteria (Bac) 347 198

Metazoan meiobenthos

Deposit-feeding meiobenthos (MeiDF) 0.84 0.78
Epistrate-feeding Nematoda (NEMeDF; Phylum: Nematoda) 3.39 x107 8.18 x102
Non-selective deposit feeding Nematoda (NEMnsDF; Phylum: Nematoda) 0.13 0.26
Selective deposit feeding Nematoda (NEMsDF; Phylum: Nematoda) 2.88 x 107 6.90 x10°
Macrobenthos

Oligochaeta (Mac_Oli; Phylum: Annelida, Class: Clitellata, Subclass: Oligochaeta) 1.81 x107° 0.00
Copepoda (Mac_Cope; Phylum: Arthropoda, Class: Copepoda) 6.11 %107 5.28 x10”
Amphipoda (Mac_Amp; Phylum: Arthropoda, Class: Amphipoda)* 343 x107 442 x10
Cumacea (Mac_Cum; Phylum: Arthropoda, Class: Malacostraca, Order: Cumacea) 0.00 3.09 x10°
Mysida (Mac_Mys; Phylum: Arthropoda, Class: Malacostraca, Order: Mysida) 3.83 x10° 5.74 x10°
Tanaidacea (Mac_Tan; Phylum: Arthropoda, Class: Malacostraca, Order: Tanaidacea) 0.24 0.36
Ostracoda (Mac_Ost; Phylum: Arthropoda, Class: Ostracoda) 6.05 x107 272 x10?
Pycnogonida (Mac_Pyc; Phylum: Arthropoda, Class: Pycnogonida) 3.83 x10° 0.00
Other Crustacea (Mac_otherCru; Phylum: Arthropoda, Subphylum: Crustacea) 371 x10° 834 x10°
Bivalvia (Mac_Biv; Phylum: Mollusca, Class: Bivalvia) 150 X107 846 x107
Brachiopoda (Mac_Bra; Phylum: Brachiopoda)* 1.05 x1072 7.87 x10°
Nematoda (Mac_Nema; Phylum: Nematoda) 0.12 0.13
Nemertea (Mac_Neme; Phylum: Nemertea) 5.25 x107 7.87 x10°
Ophiuroidea (Mac_Oph; Phylum: Echinodermata, Class: Ophiuroidea) 9.13 x10° 2.74 x10°
Scaphopoda (Mac_Sca; Phylum: Mollusca, Class: Scaphopoda) 2,59 %102 3.88 %102
Gastropoda (Mac_Gas; Phylum: Mollusca, Class: Mollusca) 0.46 0.09
Sipuncula (Mac_Sip; Phylum: Annelida, Order: Sipuncula) 1.05 x107 7.87 x10°

Isopoda (Phylum: Arthropoda, Class: Malacostraca, Order: Isopoda)

Deposit-feeding Isopoda (IsoDF) 0.80 L11
Non-selective deposit feeding Isopoda (IsonsDF) 0.11 8.56 x107
Selective deposit-feeding Isopoda (IsoseDF) 0.34 0.26

Polychaetes (Phylum: Annelida, Class: Polychaeta)

Acrocirridae (Pol_Acro) 177 x107 1.33 107
Capitellidae (Pol_Cap) 1.77 X107 2.66 x107
Cirratulidae (Pol_Cir) 3.15 x10° 6.70 10
Euphrosinidae (Pol_Eup) 1.77 x10? 1.33 x10°?
Glyceridae (Pol_Gly) 1.77 x10? 0.00
Goniadidae (Pol_Goni) 222 %107 333 x107
Lumbrineridae (Pol_Lumb) 6.67 107 5.0010
Maldanidae (Pol_Mal) 0.15 0.00
Nephtyidae (Pol_Nep) 1.77 x107* 0.00
Nereididae (Pol_Ner) 2.92 x10° 730 x10°
Opheliidae (Pol_Ophe) 2.66 x107 6.65 x107
Oweniidae (Pol_Owen) 153 x10™ 1.15 x10°
Paraonidae (Pol_Para) 4.48 x107° 5.04 x107
Phyllodocidae (Pol_Phy) 2.66 %107 6.65 107
Sabellidae (Pol_Sab) 0.00 133 107
Sigalionidae (Pol_Siga) 1.77 x10% 0.00
Spionidae (Pol_Spio) 6.93 x107 0.12
Syllidae (Pol_Syl) 1.77 x10 0.00
Trichobranchidae (Pol_Tri) 1.06 x102 0.00

Invertebrate megabenthos

Polychaeta (Meg_Pol; Phylum: Annelida, Order: Polychaeta) 8.07 x107 9.94 x107
Brisingida (Meg_Bri; Phylum: Echinodermata, Class: Asteroidea, Order: Brisingida)* 0.00 124
Other Asteroidea (Meg_othAs; Phylum: Echinodermata, Class: Asteroidea) 0.26 053
Crinoidea (Meg_Cri; Phylum: Echinodermata, Class: Crinoidea)* 7.14 x10° 5.12 x10°
Aspidodiadematidae (Meg_Asp; Phylum: Echinodermata, Class: Echinoidea, Order: Aspidodiadematoida, Family: Aspidodiadematidae) 0.16 5.50 x107
Ophiuroidea (Meg_Oph; Phylum: Echinodermata, Class: Ophiuroidea) 0.70 1.02
Bivalvia (Meg_Biv; Phylum: Mollusca, Class: Bivalvia) 125 x107 0.00
Other Mollusca (Meg_othMol; Phylum: Mollusca) 5.82 107 0.00
Megabenthic crustaceans (Phylum: Arthropoda, Subphylum: Crustacea)

Aristeidae (Meg_Ari) 0.23 3.73 x107
Galatheidae (Meg_Gal) 0.81 0.59
Other Decapoda (Meg_othDec) 5.62 x107 1.00 x10°?
Megabenthic cnidarians (Phylum: Cnidaria)

Actiniaria (Meg_Act)* 6.34 x107 822 x107
Antipatharia (Meg_Ant) 0.28 0.42
Alcyonacea (Meg_Alc) 1.37 x1072 9.41 x1072
Ceriantharia (Meg_Cer) 0.00 0.92
Other Anthozoa (Meg_othAn) 6.80 X107 0.18
Hydrozoa (Meg_Hyd) 0.00 1.75 x10°
Other Cnidaria (Meg_othCni) 6.24 107 0.00
Holothurians (Phylum: Echinodermata, Class: Holothuroidea)

Elpidiidae gen. sp. 2 (“double velum” morphotype in ccfzatlas.com) (Meg_Elp) 0.00 1.06 x10°
Other Elpidiidae (Meg_othEl) 0.00 528 x10°
Unknown Holothuroidea (Meg_unHo) 3.17 x102 1.80 x10°?
Poriferans (Phylum: Porifera)

VChanelasma sp. (Meg_Cho) 1.01 x10? 1.86 x102
Docosaccus sp. (Meg_Doc) 1.09 x107 1.63 %107
Euplectella sp. (Meg_Eup) 143 x102 3.24 x107
Other Porifera (Meg_othPor) 2,90 x107 3.24 x107
Fish
Coryphaenoides spp. (Fish_Cor; Phylum: Chordata, Class: Teleostei, Order: Gadiformes, Family: Macrouridae, Genus: Coryphaenoides) 149 138
Ipnops sp. (Fish_Ipn; Phylum: Chordata, Class: Teleostei, Order: Aulopiformes, Family: Ipnopidae, Genus: Ipnops) 0.19 6.15 x10°
Osteichthyes morphotypes (Fish_Ost; Phylum: Chordata, Parvphylum: Osteichthyes) 0.37 035

*Taxa excluded in the models developed for section 3.5.
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Carb Value

Phytodetritus deposition

Semi-labile detritus deposition

[0, 0.118]

[0, 7.945 x107]

Refractory detritus deposition
Phytodetritus degradation
Semi-labile detritus degradation
Refractory detritus degradation

Burial flux of refractory detritus

[4.658 x107, co]*
IDet stock x [0, 5.479 x107°]
sIDet stock x[1.918 x10°%, eo]*
rDet stock x[5.479 x107, eo]*

[0.013, o]*

Total C mineralization

*Constraints adjusted in the fitting step.

[7.75 102, 0.115]
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Fatty acid

20:1w9, 22:1w11

Orig

Calanoid copepods

Ref.

(Falk-Petersen et al., 1987; Dalsgaard et al., 2003)

16:303, 16:304, 16:403, 18:107, 18:206, 18:3w3, Chlorophyta (green (Leveillé et al., 1997; Graeve et al., 2002; Kelly and Scheibling, 2012; Gaillard et al., 2017)
18:3w6, 18:4w3, 20:403 macroalgae)

14:0, 18:109, 18:203, 18:216, 18:4®3, 20:46, Phaeophyta (brown (Graeve et al., 2002; Kelly and Scheibling, 2012; Gaillard et al., 2017)

20:503 macroalgae)

18:109, 18:403, 22:5006 Prymnesiophyceae

16:107, 162204, 16:2007, 16:304, 16:3006, 16:401, Diatoms (Jeffries, 1970; Mayzaud et al., 1989; Skerratt et al., 1995; Léveillé et al., 1997; Perissinotto
20:503; et al., 2007; Kelly and Scheibling, 2012)

16:107/16:0-ratio >1;

20:503/22:603-ratio >1

16:0, 16:304, 18:0, 18:206, 18:303, 18:4®3, 18:5w3, ~ Dinoflagellates (Jeffries, 1970; Mayzaud et al., 1989; Skerratt et al., 1995; Léveillé et al, 1997; Kelly and
20:503, 22:603; Scheibling, 2012)(Perissinotto et al., 2007)

16:107/16:0-ratio <1

12:0, 14:0, i15:0, ail5:0, 16:0, 16:1®7, cy-17:0, Bacteria (Parkes and Taylor, 1983)

18:1w7, 18:0, cy-19:0

18:1w9/18:1®w7-ratio >1 Carnivore (Graeve et al,, 1997)

18:109/18:107-ratio <1

Suspension feeder

(Graeve et al., 1997)
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Total fatty ~ PLFA in pyrosomes NLFA in PLFA in sediment

acid in pyrosomes
pyrosomes 0-2cm 2-5cm
Total concentration (ug C g DM pyrosome", 689 + 109 497 + 146 68.9 £ 263 2.01+0.85 2.15 £ 043
ug C g DM sediment ™)
Contribution of SFA (%) 27.8+222 28.5+371 27.6 + 1.46 36.1 £2.82 52.1 £ 15.1
Contribution of MUFA (%) 8.54 242 8.47 £0.16 19.7 £ 3.54 41.9 +2.08 313 £ 852
Contribution of PUFA (%) 149 + 135 154 + 1.15 20.5 £ 4.68 110 +£0.52 8.25+2.94
Contribution of HUFA (%) 46.6 + 2.67 46.3 +3.94 222 +3.36 198 + 1.45 0.60 + 0.84
Contribution of LCFA (%) 0.95 + 1.04 1.03 + 1.46 8.45 £ 7.74 0.30 £ 0.43 092 + 1.31
Contribution of cyclopropyl fatty acids (%) 0.07 + 0.08 0.01 +0.02 0.56 +0.79 2.02 +0.40 1.19 £ 0.90
Contribution of 10-methyl fatty acids (%) 110 + 1.26 0.15+0.11 101 +1.43 6.78 +0.84 5.66 +2.33
Contribution of hydroxy fatty acids (%) 0.06 + 0.04 0.02 £ 0.03 0.00 + 0.00 not detected not detected
Total concentration of essential fatty acids 63.6 68.4 + 12.0 pg C g DM pyrosome™ 9.28 + 0.12 +0.04 pg 0.11 + 423x10
18:206 (linoleic acid) and 18:3w3 ( a:-linolenic 333ugCg (equivalent to: 0.10 + 0.06 mg C m™ in 154 pgCg Cl/g DM ug C/g DM
acid ; co-eluted with 18:109, oleic acid) in DM EBS track; 0.006 + 0.013 mg C m?in DM sediment sediment
pyrosome carcass (n = 3) and sediment pyrosome™ plough track; 0.001 + 0.001 mg C m™2at | pyrosome™ (equivalent to: (equivalent to:
samples (n = 3) undisturbed seafloor) 0.48 +0.05 043 +0.11
mg C m?) mg C m?)

DM, dry mass; HUFA, highly unsaturated fatty acids (fatty acids with 24 double bonds); LCFA, long-chain fatty acids (fatty acids with 224 C atoms); MUFA, monounsaturated fatty acids (fatty
acids with one double bond); NLFA, neutral lipid-derived fatty acid; PLFA, phospholipid-derived fatty acid; PUFA, polyunsaturated fatty acids (fatty acids with =2 double bonds); SFA, saturated
fatty acids.
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