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Supplement. Additional data.  

Table S1. Isotopic values of diets (stomach contents [S]) and muscle tissues [M]) of fish. n: number of individuals for isotope analysis; ΔδX: δX(M) – δX(S); 
SG is the major stomach content group. Ch: chyme; P: Pisces; Cr: crustacean; M: mollusc. For sample sizes >3, only mean value ± SD are reported 

Station Species n Mδ13C (‰) Mδ15N (‰) Sδ13C (‰) Sδ15N (‰) Δδ13C (‰) Δδ15N (‰) SG 

Stn 1 Barathronus maculates 1 –19.2 14.6 –22.9 11.1 3.7 3.5 Ch 

 Aldrovandia phalacra 1 –18.4 14.0 –19.2 12.0 0.8 2.0 Ch 

Stn 2 Chlorophthalmus acutifrons 1 –18.9 11.2 –20.9 9.8 2.0 1.4 P 

 Tydemania navigatoris 1 –18.5 13.1 –22.2 8.5 3.7 4.6 Ch 

 Physiculus roseus 1 –18.0 12.3 –18.8 10.3 0.8 1.9 Cr 

 Coelorinchus acutirostris 1 –17.7 13.8 –22.3 5.6 4.6 8.2 Cr, M 

 Spicomacrurus kuronumai 5 –18.6 ± 0.2 11.6 ± 0.2 –21.3 ± 0.4 7.7 ± 0.9 2.7 ± 0.4 3.9 ± 0.9 Cr, M 

 Parazen pacificus 1 –18.6 11.0 –20.9 8.5 2.3 2.6 Cr 

Stn 4 Apogon semilineatus 2 –17.1, –17.2 11.3, 11.2 –20.6, –22.1 9.4, 8.9 3.5, 4.9 1.9, 2.3 Cr 

 Rogadius asper 4 –17.2 ± 0.3 11.1 ± 0.8 –20.9 ± 1.2 7.6 ± 0.9 3.7 ± 0.9 3.5 ± 1.0 Cr, P 

 Suggrundus meerdervoorti 2 –17.1, –17.1 11.6, 11.7 –18.5, –20.4 9.9, 9.0 1.3, 3.3 1.7, 2.6 Cr 



 Saurida sp. 1 –17.4 12.0 –21.8 8.7 4.4 3.3 Ch 
 Synodus lobeli 3 –17.7 ± 0.3 11.5 ± 0.3 –19.0 ± 0.1 9.9 ± 0.4 1.3 ± 0.2 1.6 ± 0.5 Cr, P 
 Trachinocephalus myops 3 –17.9 ± 0.3 11.3 ± 0.1 –20.8 ± 0.8 9.9 ± 0.2 2.9 ± 0.6 1.4 ± 0.1 Ch 
 Cynoglossus interruptus 3 –17.1 ± 0.5 11.5 ± 0.5 –21.0 ± 0.6 9.0 ± 0.5 3.9 ± 0.8 2.5 ± 0.5 Ch 
 Nemipterus bathybius 3 –17.0 ± 0.3 11.8 ± 0.2 –21.0 ± 0.2 7.9 ± 0.6 4.0 ± 0.4 3.9 ± 0.8 Cr, M 
 Parapercis sexfasciata 1 –16.6 11.6 –20.4 8.5 3.8 3.1 Ch 
 Halieutaea stellata 1 –17.3 12.6 –21.8 6.0 4.5 6.6 Cr 
 Engyprosopon macroptera 3 –18.0 ± 0.0 10.8 ± 0.3 –21.4 ± 0.3 8.6 ± 1.7 2.6 ± 1.5 1.9 ± 1.7 Ch 
 Laeops tungkongensis 1 –17.8 10.1 –21.7 5.7 3.9 4.4 Ch 
 Scorpaenopsis neglecta 1 –15.6 11.7 –17.7 ± 10.6 2.1 1.0 Cr 
 Gymnothorax reticularis 2 –16.5 12.8 –18.9± 10.8 2.4 2.0 Cr, P 
 Aesopia cornuta 1 –16.8 11.9 –19.7 9.6 2.9 2.3 Ch 

Stn 5 Alepocephalus bicolor 1 –19.2 13.3 –20.8 9.3 1.7 4.0 Ch 
 Coryphaenoides marginatus 1 –18.7 13.7 –21.0 8.3 2.4 5.4 Ch 
 Hymenocephalus lethonemus 1 –18.8 11.9 –21.5 8.7 2.7 3.2 Ch 
 Hoplostethus melanopus 1 –18.9 13.5 –21.0 10.2 2.1 3.3 Ch 
 Symphurus strictus 1 –22.2 13.9 –26.6 6.3 4.4 7.6 Ch 
 Dicrolene tristis 1 –18.2 14.6 –22.0 6.8 3.8 7.8 Ch 
 Monomitopus pallidus 1 –18.2 13.7 –22.1 8.0 3.9 5.7 Ch 
 Anacanthobatis borneensis 1 –19.0 12.8 –21.1 10.0 2.1 2.8 Ch 
 Bathyraja matsubarai 1 –18.0 12.1 –21.6 8.7 3.6 3.5 Ch 
 Nettastoma parviceps 1 –18.4 11.3 –20.3 7.3 1.9 4.0 Cr 

Stn 6 Ilyophis brunneus 1 –17.4 12.4 –21.4 11.4 4.0 1.0 Ch 
 Synaphobranchus affinis 1 –17.8 12.6 –18.8 11.4 1.0 1.3 Ch 

Stn 7 Aldrovandia affinis 1 –25.7 13.9 –25.9 11.1 0.2 2.8 M 
 Alepocephalus umbriceps 1 –26.4 13.0 –25.2 10.6 –1.2 2.4 P 

Stn 8 Synaphobranchus kaupii 3 –19.6 ± 1.4 15.6 ± 0.9 –19.8 ± 0.5 13.8 ± 0.3 0.2 ± 2.2 1.8 ± 0.7 Ch 
 Conocara kreffti 1 –17.3 12.7 –19.5 8.4 2.2 4.3 Ch 
 Monomitopus kumae 1 –17.7 14.0 –19.8 12.7 2.1 1.3 Ch 
 Dicrolene tristis 1 –16.9 15.6 –19.2 13.3 2.2 2.3 Cr 
 Halosauropsis macrochir 5 –17.0 ± 0.2 14.3 ± 0.3 –19.3 ± 0.7 12.8 ± 0.5 2.3 ± 0.9 1.5 ± 0.3 Cr 
 Aldrovandia affinis 4 –17.0 ± 0.2 15.6 ± 0.5 –19.9 ± 0.4 12.1 ± 1.3 2.9 ± 0.4 3.5 ± 0.8 Cr 



Table S2. Isotopic and biological information of the benthic megafauna. n: sample size for isotope analysis, bf: benthic feeder, zf: zooplankton feeder,  
sf: suspension feeder; df: deposit feeder. Species code was used in Fig. 2. For sample sizes >3, only mean value ± SD are reported 

Station (depth)/ 
Taxonomic group 

Species n 
Species 

code 
Feeding 

type 
Length 
(cm) 

Weight (g) δ13C (‰) δ15N (‰) C/N ratio 

Stn 1 (1442 m)         

Alcyonacea not identified 1  sf   –20.2 11.8 5.0 

Decapoda Galacantha valdiviae 1 Gv bf  2.1 –18.0 13.1 3.7 

Decapoda Heterocarpus longirostris 1 Hl bf  0.5 –19.3 9.2 3.7 

Decapoda Hymenopenaeus neptunus 2 Hn bf  1.0 –18.6, –18.9 12.8, 13.3 3.7, 3.8 

Decapoda Heterocarpus tricarinatus 2 Ht bf  4.15 –18.7, –18.7 10.8, 11.0 3.6, 3.7 
Decapoda Nephropsis suhmi 1 Ns bf  3.6 –18.0 11.1 3.7 

Decapoda Acanthephyra quadrispinosa 1 Aq zf  0.6 –19.1 9.4 3.7 

Decapoda Lebbeus sp. 1 Lsp bf  0.7 –19.1 12.9 3.8 

Decapoda Nematocarcinus sp. 2 Nsp bf  4.5 –18.4, –18.5 10.3, 10.7 3.6, 3.6 

Decapoda Parapagurus richeri 1 Pr bf  0.81 –18.1 11.7 3.9 

Decapoda Uroptychus nigricapillis 3 Un bf  0.42 –19.7 ± 0.5 12.8 ± 1.3 4.5 

Ophiuroidea not identified 1  df   –22.8 11.5 12.5 

Holothuroidea not identified 5  df   –17.6 ± 1.6 13.9 ± 1.3 4.5 
Asteroidea not identified 1  bf   –16.2 15.5 4.4 

Teleostei Aldrovandia phalacra 1 Ap bf 20.3 6 –18.4 14.0 3.3 

Teleostei Barathronus maculates 1 Bm bf 8.4 2 –19.2 14.6 3.5 

Teleostei Porogadus guentheri 1 Pg bf 73.1 1201 –17.2 15.8 3.4 

Stn 2 (342 m)         

Decapoda Hadropenaeus lucasii 2 Hlu bf  2.8 –18.4, –18.9 10.2, 10.3 - 

Decapoda Paramunida cristata 7 Pc bf  1.1 –18.6 ± 0.4 10.2 ± 0.3 - 
Decapoda Solenocera comata 1 Sc bf  1.3 –18.7 11.1 - 

Teleostei Chlorophthalmus acutifrons 1 Ca bf 11.8 20 –18.9 11.2 3.5 

Teleostei Coelorinchus acutirostris 1 Cac bf 20.8 34 –17.7 13.8 3.4 

Teleostei Spicomacrurus kuronumai 5 Sku bf 10.5 ± 0.6 3.8 ± 0.4 –18.6 ± 0.2 11.6 ± 0.2 3.5 

Teleostei Parazen pacificus 1 Pp zf 8.5 11 –18.6 11.0 3.5 

Teleostei Physiculus roseus 1 Pro bf 25.5 179 –17.7 13.8 3.4 

Teleostei Tydemania navigatoris 1 Tn bf 9.5 25 –18.5 13.1 3.5 
St.3 (3458 m)      bf   
Bivalvia Cuspidaria abyssopacifica 2 Cab    –16.2, –17.4 15.3, 16.4 3.5, 3.6 



Bivalvia Cetoconcha sp. 2 Csp    –17.8, –17.8 13.5, 14.9 3.9, 39 
Bivalvia Pseudomalletia sp. 7 Psp    –17.6 ± 0.7 15.5 ± 0.6 3.9 ± 0.3 
Gastropoda Bathyacmaea sp. 1 Bsp    –22.2 2.4 3.7 
Gastropoda Daphnella sp. 2 Dsp    –19.0, –19.5 7.7, 11.3 3.8, 3.9 ± 0.1 
Scaphopoda Fissidentalium horikoshii 1 Fh    –18.1 13.5 3.7 
Decapoda 
Infraorder Caridea 

not identified 1 Csp1    –18.3 14.9  

Decapoda Munidopsis centrina 2 Mc bf   –23.8, –23.8 2.3, 2.7 4.0, 4.0 
Decapoda Munidopsis protunda 1 Mp bf   –21.6 6.0  
Decapoda Parastylodactylus sp. 5 Pasp bf   –17.8 ± 0.5 15.2 ± 0.8 3.4 ± 0.0 
Decapoda Sergia talismani 1 St zf   –19.0 8.6 3.5 
Decapoda Gennadas sp. 1 Gsp zf   –19.5 8.1 3.6 
Decapoda Gnathophausia sp. 2 Gnsp zf   –19.8, –19.9 10.7, 10.8 4.3, 4.3 
Teleostei Dysomma sp. 1 Dysp bf 30.6 24 –17.6 13.6 3.5 
Stn 4 (91 m)         
Actiniaria not identified 1  sf   –17.2 9.1 3.1 
Actiniaria not identified 3  sf   –18.1 ± 1.0 8.9 ± 0.4 3.0 ± 0.1 
Gastropoda Microgaza sp. 1 Msp    –18.9 6.6 3.4 
Gastropoda Ficus subintermedia 3 Fs    –16.8 ± 0.2 8.8 ± 0.3 3.2 ± 0.0 
Decapoda Izanami curtispina 3 Ic bf  3.0 –18.1 ± 0.2 10.9 ± 0.2 3.4 ± 0.0 
Decapoda Metapenaeopsis dalei 4 Md bf   –18.3 ± 0.2 10.3 ± 0.1 3.6 ± 0.1 
Decapoda Nikoides sp. 2 Nisp bf   –17.7, –17.9 11.1, 11.3 3.4, 3.5 
Decapoda Quollastria imperialis 3 Qi bf  0.8 –21.5 ± 0.2 10.2 ± 0.4 7.7 ± 0.6 
Decapoda Calappa philargius 2 Cp bf  6.8 –17.5, –17.9 10.3, 10.3 3.3, 3.5 
Decapoda Charybdis variegata 3 Cv bf   –17.6 ± 0.4 10.7 ± 0.5 3.5 ± 0.1 
Decapoda Lissocarcinus laevis 1 Ll bf  0.7 –18.3 10.1 3.7 
Decapoda Portunus haanii 4 Ph bf  9.0 –17.3 ± 0.2 11.2 ± 0.5 3.4 ± 0.0 
Decapoda Portunus argentatus 4 Pa bf  1.9 –17.4 ± 0.6 11.2 ± 0.2 3.3 ± 0.0 
Decapoda Scyllarus martensii 3 Sm bf  0.6 –18.6 ± 0.2 9.7 ± 0.3 3.5 ± 0.0 
Decapoda Sicyonia cristata 2 Scr bf  2.5 –17.2, –17.7 10.9, 11.0 3.5, 3.5 
Decapoda Solenocera alticarinata 4 Sa bf   –18.0 ± 0.2 10.9 ± 0.1 3.5 ± 0.2 
Decapoda Solenocera pectinulata 1 Sp bf   –18.2 10.9 3.6 
Asteroidea not identified 2  bf   –14.6, –14.7 11.0, 11.2 3.1, 3.1 
Teleostei Psettina iijimae 2 Pi bf 2.1, 2.2 1.3, 1.5 –17.3, –17.6 9.3, 9.5 3.6, 3.6 
Teleostei Laeops tungkongensis 1 Lt bf 12.1 24 –17.8 10.1 3.4 
Teleostei Ablabys taenianotus 1 At bf 4.0 2.4 –16.4 10.2 3.4 



Teleostei Engyprosopon macroptera 5 Em zf 11.1 ± 2.3 25.2 ± 16 –18.1 ± 0.1 10.6 ± 0.4 3.3 ± 0.2 
Teleostei Callionymus planus 5 Cpl zf 9.5 ± 0.7  –17.6 ± 0.5 10.7 ± 0.2 3.4 ± 0.1 
Teleostei Pseudorhombus pentophthalmus 1 Ppe bf 11.5 19 –17.7 10.9 3.3 
Teleostei Upeneus japonicus 6 Uj bf 8.3 ± 2.6 12 ± 13 –18.0 ± 0.3 11.0 ± 0.6 3.3 ± 0.1 
Teleostei Apogon semilineatus 4 As zf 6.3 ± 0.6 4.5 ± 1.7 –17.4 ± 0.4 11.0 ± 0.3 3.2 ± 0.1 
Teleostei Apogon kiensis 5 Ak zf 4.9 ± 0.6 1.7 ± 0.9 –17.5 ± 0.5 11.6 ± 0.3 3.3 ± 0.1 
Teleostei Rogadius asper 4 Ra bf 9.8 ± 5.7 23.3 ± 38 –17.2 ± 0.3 11.1 ± 0.8 3.2 ± 0.1 
Teleostei Trachinocephalus myops 3 Tm bf 13.5 ± 0.9 29 ± 5.6 –17.9 ± 0.3 11.3 ± 0.1 3.2 ± 0.1 
Teleostei Cynoglossus interruptus 5 Ci bf 12.0 ± 0.3 15.0 ± 12 –17.2 ± 0.4 11.5 ± 0.3 3.4 ± 0.0 
Teleostei Aploactis aspera 2 Aas bf   –16.8, –17.1 11.5, 11.6 3.4, 3.4 
Teleostei Synodus lobeli 3 Sl bf 10.8 ± 1.6 9.3 ± 3.5 –17.7 ± 0.3 11.5 ± 0.3 3.3 ± 0.1 
Teleostei Parapercis sexfasciata 1 Ps bf 6.9 7 –16.6 11.5 3.3 
Teleostei Suggrundus meerdervoorti 2 Sme bf 17.2, 17 67, 60 –17.1, –17.1 11.6, 11.7 3.3, 3.3 
Teleostei Scorpaenopsis neglecta 1 Sn bf 14.5 163 –15.6 11.7 3.2 
Teleostei Aesopia cornuta 1 Ac bf 17.3 78 –16.8 11.9 3.3 
Teleostei Saurida sp. 1 Ssp bf 10.4 10 –17.4 12.0 3.4 
Teleostei Nemipterus bathybius 5 Nb bf 7.4 ± 0.8 9.2 ± 3.1 –17.0 ± 0.4 12.0 ± 0.3 3.3 ± 0.0 
Teleostei Halieutaea stellata 1 Hs bf 9.7 47 –17.2 12.6 3.2 
Teleostei Gymnothorax reticularis 2 Gr bf 43.7, 41.5 93, 94 –16.4, –16.6 12.5, 13.1 3.2, 3.3 
Stn 5 (595 m)          
Elasmobranchii Sinobatis borneensis 1 Sb bf 25.7 73 –19.0 12.8 3.7 
Teleostei Alepocephalus bicolor 1 Ab bf 23.5 154 –19.2 13.3 4.5 
Teleostei Coryphaenoides marginatus 1 Cm bf 2.15 81 –18.7 13.7 3.4 
Teleostei Bathygadus nipponicus 1 Bn bf 27.5 70 –18.4 12.7 3.4 
Teleostei Hymenocephalus lethonemus 1 Hle bf 11.4 5 –18.8 11.9 3.5 
Teleostei Hoplostethus melanopus 1 Hm bf 8.5 25 –18.9 13.5 3.4 
Teleostei Symphurus strictus 1 Ss bf 10.1 15 –22.2 13.9 3.4 
Teleostei Dicrolene tristis 1 Dt bf 17 33 –18.2 14.7 3.7 
Teleostei Monomitopus pallidus 1 Mpa bf 18.5 39 –18.2 13.7 3.4 
Teleostei Bathyraja matsubarai 1 Bma bf 16.4 14 –18.0 12.1 3.5 
Teleostei Nettastoma parviceps 1 Np zf 69 76 –18.4 11.3 3.5 
Stn 6 (803 m)          
Teleostei Ilyophis brunneus 1 Ib bf 45.5 78 –17.4 12.4 3.4 
Teleostei Synaphobranchus affinis 1 Saf bf 52 192 –17.8 12.6 3.4 
Teleostei Avocettina infans 1 Ai zf 46 13 –18.4 10.6 3.5 

 



Stn 7 (1525 m)          
Decapoda Acanthephyra examia 1 Ae zf  4.7 –24.5 11.2 3.3 
Mysidacea Gnathophausia sp. 1 Gnsp zf  0.2 –18.8 10.9 3.7 
Teleostei Aldrovandia affinis 1 Aa bf 53 109 –25.7 13.9 3.3 
Teleostei Alepocephalus umbriceps 1 Au bf 29.2 232 –26.4 13.0 3.3 
Teleostei Elassodiscus obscurus 1 Eo bf 22.4  –23.9 12.4 3.5 
Stn 8 (1242 m)          
Actiniaria not identified 1  sf   –18.6 11.6 4.4 
Actiniaria not identified 4  sf   –20.7 ± 0.3 11.4 ± 0.3 6.2 ± 0.7 
Gastropoda Borsonia sp. 3 Bosp    –15.3 ± 0.4 14.7 ± 0.2 3.6 ± 0.1 
Gastropoda Ceratoxancus sp. 3 Cesp    –17.5 ± 0.1 12.6 ± 0.3 3.9 ± 0.0 
Gastropoda Comitas sp. 2 Cosp    –14.7, –14.8 12.8, 13.2 3.8, 3.9 
Gastropoda Daphnella sp. 2 Dsp    –15.8, –15.9 11.6, 13.2 3.5, 3.5 
Gastropoda Manaria sp.1 1 Msp1    –16.7 11.7 3.6 
Gastropoda Manaria sp.2 1 Msp2    –15.5 11.8 3.5 
Gastropoda Spergo sp. 1 Spsp    –15.9 13.5 3.8 
Decapoda Parapagurus richeri 4 Pr bf   –18.0 ± 0.5 11.3 ± 0.9 3.6 ± 0.0 
Decapoda Benthesicymus investigatoris 4 Bi zf   –18.3 ± 0.2 10.6 ± 0.4 3.6 ± 0.2 
Decapoda Galacantha valdiviae 2 Gv bf  2.2, 3.5 –18.5, –18.5 12.2, 12.4 1 3.7, 3.8 
Decapoda Heterocarpus longirostris 2 Hlo bf  8.1, 9.2 –18.3, –19.3 9.4, 11.3 3.4, 3.7 
Decapoda Heterocarpus tricarinatus 2 Ht bf  12.7, 11.8 –17.8, –17.9 12.4, 12.4 3.5, 3.5 
Decapoda Lamoha superciliosa 2 Ls bf  4.0, 5.0 –17.9, –18.2 11.6, 11.9 3.5, 3.5 
Decapoda Nephropsis suhmi 3 Ns bf  6.1 ± 4.4 –17.7 ± 0.2 11.2 ± 0.1 3.5 ± 0.1 
Decapoda Polycheles helleri 2 Phe bf  0.7 –18.5, –19.7 12.5, 12.6 3.6, 4.1 
Holothuroidea not identified 4  df   –18.1 ± 1.5 11.4 ± 1.0 5.0 ± 1.8 
Ophiuroidea not identified 1  df   –20.6 8.0 6.6 
Asteroidea not identified 1  bf   –14.1 14.8 3.4 
Echinoidea not identified 1  bf   –16.7 13.5 4.1 
Teleostei Aldrovandia affinis 4 Aa bf 42.8 ± 1.7 45 ± 7 –17.0 ± 0.2 15.6 ± 0.5 3.4 ± 0.1 
Teleostei Conocara kreffti 1 Ck bf 28.6 147 –17.3 12.7 3.3 
Teleostei Dicrolene tristis 1 Dt bf 24 76 –16.9 15.6 3.3 
Teleostei Halosauropsis macrochir 6 Hma bf 40.6 ± 5.6 111 ± 27 –17.0 ± 0.1 14.4 ± 0.3 3.3 ± 0.1 
Teleostei Monomitopus kumae 1 Mk bf 18.2 44 –17.7 14.0 3.2 
Teleostei Synaphobranchus kaupii 4 Sk bf 63.8 ± 7.8 414 ± 223 –19.7 ± 1.4 15.3 ± 0.9 4.3 ± 1.6 


