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Table S1. List of MiFish primers used with the Nextera XT index kit (Illumina, San Diego, California, USA) 

Primer Sequence (5′–3′) 

MiFish U-F TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGNNNNNNGTCGGTAAAACTCGTGCCAGC 

MiFish Ev2-F TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGNNNNNNRGTTGGTAAATCTCGTGCCAGC 

MiFish U2-F TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGNNNNNNGCCGGTAAAACTCGTGCCAGC 

MiFish U-R GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGNNNNNNCATAGTGGGGTATCTAATCCCAGTTTG 

MiFish Ev2-R GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGNNNNNNGCATAGTGGGGTATCTAATCCTAGTTTG 

MiFish U2-R GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGNNNNNNCATAGGAGGGTGTCTAATCCCCGTTTG 
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Table S2. List of fish species examined in this study, showing their ecological characteristics and total abundances in the eelgrass 
meadows based on analysis of eDNA collected within (IN) and above (OUT) eelgrass meadows and by sledge-net sampling (SN). For 
eDNA metabarcoding, total read abundances are reported. Swimming position (SP) includes bottom swimmers (BS) and surface 
swimmers (SS), and appearance frequency in seagrass habitats (Freq.) includes year-round residents (YR), seasonal residents (SR), 
transient species (T), and casual species (C). IRS indicates that we listed characteristics that are common among related species 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

ANGUILLIFORMES 

Anguillidae  Anguilla japonica 

 168   309  BS C 3, 5 

Congridae Conger myriaster 72      BS T 3, 13, 19 

Muraenesocidae Muraenesox cinereus 27 56     BS C 3 

Ophichthidae  Ophisurus macrorhynchos 

   53 125  BS C 3, 6 

 
Ophichthus altipennis 248    55  BS T 1, 3, 6, 9, 16 

ATHERINIFORMES 

Atherinidae Hypoatherina valenciennei 28,881 7,588  622 1,219  SS T 3, 8, 9, 12, 16 

 
Hypoatherina woodwardi 

 1,349     SS C 3 

AULOPIFORMES 

Synodontidae Saurida elongata 29 21     BS C 3 
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Table S2 (Continued) 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

BELONIFORMES 

Belonidae Strongylura anastomella 

 2,375     SS C 3 

Exocoetidae Cheilopogon sp.     211  SS C 3 (IRS) 

 
Cypselurus sp.  25     SS C 3 (IRS) 

Hemiramphidae Hyporhamphus sajori 907 11,089   1,253  SS T 3, 8, 11, 12, 14, 16 

CLUPEIFORMES 

Clupeidae Konosirus punctatus 16,838 14,897  54,008 32,472  SS C 3, 14 

 
Sardinella zunasi 

 66  177 95  SS T 3, 8, 11, 12 

 
Sardinops sagax 

   3,255 2,169  SS C 3 

 Spratelloides gracilis    248 406  SS SR 3, 9, 12 

Dussumieriidae Etrumeus teres 

   368 98  SS T 3, 9, 12, 12, 15 

Engraulidae Engraulis japonicus 19,574 55,914  9,312 12,518  SS T 3, 9, 11, 12 

GASTEROSTEIFORMES 

Hypoptychidae  Aulichthys japonicus 

   183  4 BS YR 3, 6, 8, 11, 19 

MUGILIFORMES (Mugiloidei) 

Mugilidae  Mugil cephalus 22,081 19,021  85,847 152,446  BS SR 1, 3, 5, 6, 8, 10, 11, 13, 19 

 
Planiliza haematocheila 

 52     SS C 3 
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Table S2 (Continued) 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

PERCIFORMES  

ACANTHUROIDEI  

Siganidae  Siganus fuscescens 386 81  228 292  BS SR 1, 3, 9, 10, 12, 13, 16, 18 

BLENNIOIDEI 

Blenniidae Omobranchus elegans  15   17  BS C 3 

 
Parablennius yatabei  13  67   BS C 1, 3, 13 

Chaenopsidae Neoclinus bryope 

 57   57  BS YR 3, 19 

Tripterygiidae Enneapterygius etheostomus 

   192   BS C 3 

CALLIONYMOIDEI  

Callionymidae  Callionymus valenciennei 

   3,614 502  BS SR 3, 11, 18 

 Callionymus japonicus or 
Callionymus curvicornis 

   679 1,014  BS SR 1, 3, 6, 10, 11 

 Repomucenus ornatipinnis or 
Callionymus beniteguri 

222   1,099 3,488  BS YR 3, 6, 8, 9, 10, 11, 13, 18 

GOBIOIDEI 

Gobiidae Acanthogobius flavimanus 

   1,179 1180  BS YR 3, 5, 6, 9, 12, 16, 18 

 
Acentrogobius pflaumii 2,339 1137 1 22,825 14,564 24 BS YR 3, 4, 5, 6, 8, 9, 10, 13, 18, 20 

 
Amblychaeturichthys sciistius 

   238   BS C 1, 3 
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Table S2 (Continued) 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

 
Callogobius tanegasimae 

   284 26  BS C 3 

 
Eviota abax 

    74  BS C 3 

 
Favonigobius gymnauchen 208 431  1,085 5,246 3 BS YR 1, 3, 5, 6, 8, 9, 10, 11, 12, 18, 20 

 
Glossogobius olivaceus    51   BS C 3 

 
Gymnogobius breunigii  363     BS T 3, 12, 18 

 
Gymnogobius heptacanthus 1,191    152  BS YR 3, 4, 6, 11, 12, 18 

 
Gymnogobius urotaenia 

   216 229  BS T 3, 12 

 Istigobius campbelli    476 28  BS C 1, 3 

 
Istigobius sp. 

    17  BS C 3 

 
Istigobius hoshinonis 

   470 195  BS C 3 

 Leucopsarion petersii or 
Priolepis boreus 

   175   BS C 3, 18 

 
Myersina filifer 

 201  307   BS C 3 

 
Mugilogobius abei 

   111 112  BS C 3 

 
Redigobius bikolanus 

   717 380  BS C 3 

 
Rhinogobius sp.1 (R. cf. fluviatilis)    142 717  BS C 3 (IRS) 

 
Rhinogobius sp.2 

 239     BS C 3 (IRS) 
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Table S2 (Continued) 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

 
Pterogobius elapoides 

    223  BS YR 3, 4, 6, 8, 9, 11, 19 

 
Pterogobius zonoleucus    677 431 7 BS YR 1, 3, 6, 9, 19, 20 

 
Sagamia geneionema    7,697 6,720  BS YR 1, 3, 6, 9, 13, 14, 19 

 Taenioides sp. (T. cf. cirratus)  13     BS SR 2, 3 

 Tridentiger spp. 
(T. obscurus, T. brevispinis) 

 15  1,515 1,710  BS C 3 

 
Tridentiger trigonocephalus 92   2,727 1,889  BS YR 3, 8, 11, 12, 13, 16, 18 

Microdesmidae Parioglossus dotui     227  BS C 3 
LABROIDEI 

Embiotocidae  Ditrema spp. 
(D. jordani, D. temminckii pacificum,  

D. temmincki temmincki, D. viride) 
153,605 7,493  57,347 50,536 1 BS YR 3, 6, 8, 9, 10, 11, 12, 18, 19, 20 

 Neoditrema ransonnetii     373  BS C 3 

Labridae Halichoeres tenuispinis 

 479  868 467  BS YR 3, 8, 9, 10, 11, 13, 19 

 
Parajulis poecilepterus 1,249 6  25,029 3,420  BS YR 3, 6, 8, 9, 10, 11, 13, 19 

 Semicossyphus reticulatus     15  BS C 3, 19 

 
Suezichthys gracilis 

   487   BS C 3, 13, 19 
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Table S2 (Continued) 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

PERCOIDEI  

Apogonidae Apogonichthyoides niger  

     2 BS YR 1, 3, 13, 20 

 Jaydia lineata     6  BS T 3, 13 (IRS) 

Carangidae Decapterus maruadsi     7  SS T 3, 8, 14 

 
Seriola quinqueradiata 

   1,345 202  SS C 3, 13 

 
Trachurus japonicus 923   22,082 8,805  SS T 1, 3, 9, 11, 12, 13, 19 

Cheilodactylidae Cheilodactylus sp. (C. cf. zonatus)    311 206  BS SR 3, 6, 9, 12, 13 

Haemulidae Plectorhinchus cinctus 13    99  BS C 3, 10, 13, 18 

 
Parapristipoma trilineatum 

   5,569 6,469  BS SR 3, 9, 13, 19 

Kyphosidae Girella punctata 2,082 75  4,257 2,755  BS SR 1, 3, 11, 12, 13, 16, 19 

Lateolabracidae  Lateolabrax japonicus 8,072 1,093  6,787 2,995  BS SR 3, 8, 10, 11, 12, 15, 16, 18 

 Lateolabrax latus    9   BS C 3 

Leiognathidae Equulites rivulatus    2,148 1,539  BS C 3, 8 

 
Nuchequula nuchalis 

   3,268 1,994  SS T 3, 9, 12, 18 

Mullidae  Upeneus japonicus     176  BS SR 1, 3, 6, 9, 13 

Oplegnathidae Oplegnathus fasciatus 

   113 16  BS C 3, 6, 9, 13 
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Table S2 (Continued) 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

Sciaenidae Pennahia argentata 

 4  1,454 83  BS C 3 

Scombropidae Scombrops spp. (S. boops, S. gilberti)    253 65  BS SR 1, 3, 6, 9, 12, 13, 19 

Serranidae Epinephelus akaara 585 74     BS C 3 

Sillaginidae Sillago japonica 5,336 32  11,928 14,330  BS SR 3, 6, 8, 9, 11, 12, 13, 16, 18, 19 

Sparidae Acanthopagrus latus 462 179  1,649 4383  BS T 3, 8, 13, 16, 18 

 
Acanthopagrus schlegelii 42,076 57,292  100,425 133,259  BS SR 1, 3, 6, 8, 11, 12, 13, 14, 16, 18, 19 

 
Pagrus major 250 17  8,621 594  BS SR 1, 3, 8, 9, 11, 13, 15 

 
Rhabdosargus sarba 

   619   BS SR 3, 12, 16 

Terapontidae Rhynchopelates oxyrhynchus 

   247 455  BS SR 3, 9, 12, 16 
SCOMBROIDEI  

Scombridae Scomber spp.  
(S. japonicus, S. australasicus) 3,035 597  7,892 1,834  SS C 3, 13 

 Trichiurus lepturus    61   BS C 3 

Sphyraenidae Sphyraena japonica    654 1,121  SS C 3, 12 

 Sphyraena pinguis 148 329  2,747 1,374  SS SR 3, 10, 13 

TRACHINOIDEI 

Pinguipedidae  Parapercis pulchella     9  BS C 3, 9 

 Parapercis snyderi    42   BS YR 1, 3, 13 
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Table S2 (Continued) 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

ZOARCOIDEI 

Pholidae  Pholis crassispina 1,265      BS SR 3, 17 

 Pholis nebulosa    282 805  BS SR 3, 5, 8, 9, 10, 12, 13, 15, 18 

Stichaeidae Dictyosoma burgeri (Form a)    1,182 362  BS C 3 

 
Dictyosoma rubrimaculatum 

   258 96  BS C 3 

 
Zoarchias neglectus 

   517 704  BS C 3 

PLEURONECTIFORMES 

Cynoglossidae Cynoglossus interruptus    34   BS C 3 

 
Cynoglossus joyneri 

   76   BS C 3 

 
Cynoglossus robustus 53 15     BS C 3 

 
Paraplagusia japonica 

   840 3,124  BS C 3, 12 

Paralichthyidae Paralichthys olivaceus  42  2,406 946  BS C 3 

Pleuronectidae Platichthys bicoloratus 169      BS SR 3, 10 

 
Pseudopleuronectes yokohamae 5,372 58  412 638  BS SR 3, 5, 6, 10, 12, 18 

 Verasper variegatus 191      BS C 3 

Soleidae Heteromycteris japonicus 

   139 69 1 BS SR 3, 10, 20 

 Pseudaesopia japonica     38  BS T 3, 7, 8 
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Table S2 (Continued) 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

SCORPAENIFORMES 

COTTOIDEI 

Cottidae Pseudoblennius cottoides 165,481 71926 1   5 BS YR 3, 5, 6, 8, 9, 10, 11, 12, 13, 14, 18, 20 

 Pseudoblennius percoides 57,228   861 1,550 4 BS YR 3, 6, 9, 10, 12, 13, 18, 20 

 Pseudoblennis sp.3 (KIRINANAHAZE) 955,311      BS SR 3 (IRS), 16 

HEXAGRAMMOIDEI 

Hexagrammidae  Hexagrammos otakii 8,544 17,045  288 57  BS SR 3, 8, 11, 15, 16 

 Hexagrammos agrammus 2,826 503   130  BS SR 3, 6, 8, 9, 10, 11, 13, 15, 16, 18 

PLATYCEPHALOIDEI 

Platycephalidae Onigocia spinosa       BS C 3, 9 

 Platycephalus spp.  1,234  1,304 877  BS C 1, 3 (IRS), 18 

SCORPAENOIDEI 

Scorpaenidae Scorpaena miostoma 

    133  BS C 3 

 
Scorpaenodes evides 

   1,291   BS C 3, 9 
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Table S2 (Continued) 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

Sebastidae Sebastes oblongus 2,865      BS C 3, 11, 15 

 
Sebastes sp.1 (S. cf. cheni) 41,575 4,699 35 4,116 7,426 7 BS SR 3 (IRS), 8, 10, 11, 12, 18, 20 

 
Sebastes sp.2 (S. cf. inermis)   6  280 1 BS SR 1, 3, 5, 6, 9, 11, 12, 15, 13, 18, 20 

 
Sebastiscus marmoratus 455 405  2030 968  BS YR 1, 3, 8, 9, 11, 16 

Synanceiidae Inimicus japonicus 45 51     BS C 3, 8, 11 

Tetrarogidae Paracentropogon rubripinnis 580  7 14,431 17,748 212 BS YR 1, 3, 6, 8, 9, 10, 11, 12, 13, 18, 20 

SILURIFORMES 

Plotosidae  Plotosus japonicus 102   671 49 2 BS YR 3, 9, 10, 11, 12, 13, 15, 16, 18, 20 

SYNGNATHIFORMES 

Syngnathidae Hippocampus coronatus 

  4   10 BS YR 3, 5, 8, 9, 11, 12, 18, 20 

 Syngnathus schlegeli 109  5  441 10 BS YR 1, 3, 6, 8, 9, 10, 11, 12, 13, 18, 20 

 Urocampus nanus 100   27 274  BS YR 3, 8, 9, 10, 11, 12, 16, 18 

TETRAODONTIFORMES 

Monacanthidae Cantherhines pardalis     198  BS C 3 

 Rudarius ercodes 3,768 148 5 3,887 2,640 21 BS YR 1, 3, 5, 6, 8, 9, 10, 11, 12, 13, 16, 18, 
20 

 Stephanolepis cirrhifer 169 44  346 148  BS SR 1, 3, 8, 9, 10, 11, 12, 13 

 Thamnaconus modestus 5,714 5     BS SR 1, 3, 8, 9, 11, 13 

 



Supplement to Momota et al. (2022) – Mar Ecol Prog Ser 688:99–112 – https://doi.org/10.3354/meps13994 
 

 
 

12 

Table S2 (Continued) 

FAMILY SPECIES 

Total abundance 

SP Freq. Reference Kasado Bay Kurihama Bay 
IN OUT SN IN OUT SN 

Ostraciidae Ostracion immaculatus 

   2,988 544  BS SR 1, 3, 9, 13, 19 
Tetraodontidae Takifugu spp.1 

(T. niphobles, T. pardalis, T. 

poecilonotus) 
47,252 6372  47,332 39,366 2 BS YR 1, 3, 6, 8, 9, 10, 11, 12, 15, 16, 18, 19, 

20 
 

Takifugu spp.2 
(T. stictonotus, T. snyderi) 

   31 99  BS C 3, 9, 15 

Triacanthidae Triacanthus biaculeatus 

   124   BS T 3, 9, 12, 15 

MYLIOBATIFORMES 

Dasyatidae  Hemitrygon akajei 868 114  5   BS C 3, 9, 12 

Gymnuridae Gymnura japonica 4      BS C 3 

Myliobatidae  Aetobatus narutobiei 

 89     BS C 3 

Reference list 
ID SOURCE 

1 Abe, F., Edagawa, D., Kikuchi, S., Maruta, H., & Yamaoka, K. (2004). Eelgrass-shaped substrate for the growth of algae and its ability to attract marine life. 
Aquaculture Science, 52(2), 109–120. 

2 Dotu, Y. (1958). The bionomics and larvae of the two gobioid fishes, Ctenotrypauchen microcephalus (Bleeker) and Taenioides cirratus (Blyth). Science bulletin of 
the Faculty of Agriculture, Kyushu University, 16(3), 371–380. 

3 FishBase (www.fishbase.org) 

4 Horinouchi, M., & Sano, M. (1999). Effects of changes in seagrass shoot density and leaf height on abundances and distribution patterns of juveniles of three gobiid 
fishes in a Zostera marina bed. Marine Ecology Progress Series, 183, 87–94. 

5 Horinouchi, M. (2005). A comparison of fish assemblages from seagrass beds and the adjacent bare substrata in Lake Hamana, central Japan. Laguna, 12, 69–72. 

6 Horinouchi, M. (2009). Horizontal gradient in fish assemblage structures in and around a seagrass habitat: some implications for seagrass habitat conservation. 
Ichthyological Research, 56(2), 109–125. 
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Table S2 (Continued) 
Reference list 
ID SOURCE 

7 Hoshika, A., Sarker, M. J., Ishida, S., Mishima, Y., & Takai, N. (2006). Food web analysis of an eelgrass (Zostera marina L.) meadow and neighbouring sites in 
Mitsukuchi Bay (Seto Inland Sea, Japan) using carbon and nitrogen stable isotope ratios. Aquatic Botany, 85(3), 191–197. 

8 Kamimura, Y., & Shoji, J. (2009). Seasonal changes in the fish assemblage in a mixed vegetation area of seagrass and macroalgae in the central Seto Inland Sea. 
Aquaculture Science, 57(2), 233–241. 

9 Kimura, S., Nakamura, Y., Aritaki, M., Kimura, F., Mori, K., & Suzuki, K. (1983). Ecological studies on fishes of the Zostera bed at the mouth of Ago Bay, Mie 
Prefecture–I, fish fauna and its seasonal change (in Japanese with English abstract). Faculty of Fisheries, Mie University, 10, 71–93. 

10 Kudo, T., & Akimoto, S. (2013). Fish fauna during spring and summer in the Zostera zone off the Hashirimizu Beach in Yokosuka City (in Japanese with English 
abstract). Kanagawa Prefectural Fisheries Technology Center Research Report, 6. 

11 Mohri, K., Kamimura, Y., Mizuno, K. I., Kinoshita, H., Toshito, S. I., & Shoji, J. (2013). Seasonal changes in the fish assemblage in a seagrass bed in the central 
Seto Inland Sea. Aquaculture Science, 61(2), 215–220. 

12 Sato, M., Horinouchi, M., Fujita, M., & Sano, M. (2016). Responses of fish assemblage structures to annual and perennial life cycles of seagrass Zostera marina in 
Lake Hamana, central Japan. Ichthyological research, 63(4), 445–459. 

13 Shiobara, Y., & Suzuki, K. (1985). An ecological study on the fish community in Zostera bed at the Uchiura Coast, Suruga Bay, Japan (in Japanese with English 
abstract). Journal of The School of Marine Science and Technology, Tokai University, 21, 129–143. 

14 Shoji, J. (2007). Characteristics in Occurrence of Fish Early Life Stages of the Shallow Waters of the Seto Inland Sea (in Japanese with English abstract). Japanese 
Journal of Benthology, 62, 68–72. 

15 Suzuki, T., & Ieda, K. (2003). Difference in the fish community between inside and outside of Zostera beds in the head of Mikawa Bay (in Japanese with English 
abstract). Aichi Fisheries Research Institute Research Report, 10. 

16 Uede, T., Takahashi, Y., & Yamauchi, M. (2012). Fish Community of Zostera japonica Bed at Intertidal Zone in Tanabe Bay, Wakayama Prefecture, Japan (in 
Japanese with English abstract). Aquaculture Science, 60(2), 243–253. 

17 Yamada, K., Hori, M., Tanaka, Y., Hasegawa, N., & Nakaoka, M. (2010). Contribution of different functional groups to the diet of major predatory fishes at a 
seagrass meadow in northeastern Japan. Estuarine, Coastal and Shelf Science, 86(1), 71–82. 

18 Yoshida, Y., Uehara, D., Shoji, J., & Tomiyama, T. (2019). Fish fauna off sandy beaches, in an estuary, and in a seagrass bed in Hiroshima Bay, Seto Inland Sea (in 
Japanese with English abstract). Journal of Fisheries Technology, 12(1), 31–37. 

19 
Yoshihara, K., Enami K., Terashima, H., Mori, M., Yamazaki, J., Shimamura, T., & Terauchi, M. (1985). Observation of Migrated Fishes and Surrounding the 

Zostera Zone used by Stationary Type Underwater Video Camera System. Bulletin of the College of Agriculture and Veterinary Medicine, Nihon University 
Research, the Department of Agriculture and Veterinary Science, Nihon University, 52, 158–169. 

20 This study (sledge-net sampling). 
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Fig. S1. The number of species detected per sampling day for eDNA collected from within eelgrass 
meadows (IN; n = 4 per sampling date), above eelgrass meadows (OUT; n = 4), and from sledge-net 
sampling (SN; n = 1) at (a) Kasado Bay and (b) Kurihama Bay. For IN and OUT, error bars represent one 
standard deviation. Paler colors indicate samples collected earlier in the study 
 

 
 
Fig. S2. The number of species identified per ecological characteristic in Kasado Bay (black) and 
Kurihama Bay (white). Bottom, bottom swimmer; Surface, surface swimmer; YR, year-round resident; 
SR, seasonal resident; T, transient species; C, casual species (see Table 2 for details) 
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Fig. S3. Species accumulation curves for eDNAin (green; eDNA collected from within eelgrass meadows), 
eDNAout (blue; eDNA collected from above eelgrass meadows), and sledge-net sampling (yellow) for (a) 
Kasado Bay and (b) Kurihama Bay. Shaded areas represent 95% confidence intervals. For sledge-net 
sampling, the species accumulation curves have been extrapolated to 4–6 samples (dashed lines) 
 


