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Effects of habitat degradation on trophic structure of communities in mangrove
estuaries
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The impact of habitat degradation on fish production structures in mangrove

areas of natural and eutrophic rivers in the Yaeyama Islands, Okinawa Prefecture, was analyzed using
carbon and nitrogen stable isotope techniques. In natural rivers, there were species utilizing
marine particle organic matter, microphytobenthos (MPB)-derived organic matter, mangrove, and
terrestrial particle organic matter. However, in eutrophic rivers, species that assimilate MPB were
more abundant, and trophic flows derived from MPB were more dominant. Additionally, the nitrogen
isotope ratios of food sources, prey, and fish were significantly higher than those in natural
rivers, indicating that external nutrient inputs elevate the nitrogen isotope ratios across the
entire food web.
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Fig. 1 Map of the Nagura, Fukido and
Udara River estuaries in Ryukyu Islands,

south Japan.
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Table 1 Mean carbon and nitrogen stable isotope values (= SD) of food resources, prey and
fishes collected in the Nagura and Udara River estuaries. n, number of samples, MPB,
microphytobenthos; MPOM, marine particle matter; FPOM, freshwater particle organic matter;
SOM, sediment organic matter. Descriptive codes used in Fig. 2.

NaguraRiver UdaraRiver
Sample n L (mm) 5BC (%) J 5N (%o) n S (mm) 0 13C (%0) I 15N (%o)
Food source
MPB 6 -20.1+0.8 —0.1+3.5 6 -20.1+0.6 23 +1.3
MPOM 6 -19.6+1.1 3.6+3.8 6 -23.1+03 3.8+32
FPOM 3 —283+0.1 -33+1.5 3 -293+0.1 -1.6+0.8
SOM 6 —263+19 34+1.6 6 —28.6+0.2 0.8+0.3
Mangrove 6 —29.7+1.0 53+3.1 6 -31.6+1.6 0.1+1.8
Prey
Polycheates (Po) 3 -19.5+0.8 87+02 3 —21.7+03 42+04
Harpacticoide copepods 4 -20.1+1.7 5.1+0.7 4 -18.9+0.2 1.0+0.3
Gamaridean amphipods 6 —-219+28 4.7+0.7 6 -183+1.1 1.0+0.6
Palaemon debilis (Srimp) 6 -18.1+25 9.1+0.5 6 —24.0+25 5305
Macrophthalmus convexus (CrabM) 6 -159+1.7 8.6+0.8 6 -16.2+0.5 43+04
Parasesarma bidens (CrabP) 6 —239+14 62+07 6 —249+0.7 43+04
Fishes
Zenarchopterus dunckeri (Zd) - - - - 5 79.9-91.0 —243+1.1 6.0+0.3
Fibramia amboinenss (Fa) - - - - 5 47.9-56.5 -21.1+22 7.1+0.5
Ambassis miops (Am) - - - - 3 38.6-43.5 -26.0+04 69+0.1
Caranx papuensis (Cap) 6 47.1-86.7 -18.7+0.5 8.1+1.3 - - - -
Sphyraena barracuda () 6 40.0-171.6 —21.9+1.9 9.8+0.3 - - - -
Acanthopagrus sivicolus (As) 6 59.6-1449 -185+2.1 9.8+0.8 5 101.2-1745 -22.0+1.7 7.5+0.3
Caranx sexfasciatus (Cs) 6 120.1-157.2 -183+2.7 93+0.6 - - - -
Chelonodon patoca (Cp) 6 37.7-151.4 —224+09 8.6+0.5 - - - -
Lutjanusfulviflamma (Lf) 4  19.8-112 -16.6+19 99+19 3 69.1-1009 -19.1+1.1 82+04
Lutjanus argentimaculatus (La) 6 24.0-127.2 -23.1+2.0 8.7+1.1 6 138.2-2155 225+14 7.5+0.7
Lutjanusfulvus (Lfv) 5 58.6-102.9 -183+33 9.6=+1.1 4 749-952 -183+1.0 7.7+0.2
Pomadasys argenteus (Pa) 5 101.0-104.9 -17.4+0.8 12.1+1.0 - - - -
Hippichthys (Hippichthys) spicifer (HS) 5 111.2-151.6 —20.8 0.4 7.7+0.5 - - - -
Favonigobiusreichei (Fr) 5 29.6-36.0 -19.9+0.8 9.9+0.5 3 20.0-30.5 -199+1.1 65+04
Gerres oyena (Go) 6 553-90.7 -204+3.6 9.6+1.1 - - - -
Gerresshima (Gs) 6 71.6-103.3 -17.3+£09 109+0.8 - - - -
Gerres erythrourus (Ge) - - - - 4 60.5-93.5 -18.7+0.2 7.6+0.1
Yongeichthys criniger (Yc) 6 29.1-319 -16.0+1.8 10.0+0.3 - - - -
Amoya moloanus (Am) - - - - 3 44.1-545 242412 55+0.5
Acentrogobiusjanthinopterus (Aj) - - - - 4 72.0-81.8 -253+0.6 59+0.6
Exyrias puntang (Ep) - - - - 6 67.6-92.5 —24.0+1.4 62+0.1
Monodactylus argenteus (Ma) - - - - 3 68.5-70.2 —24.1+1.0 7.2+0.7
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Table 2 Mean carbon and nitrogen stable isotope values (+ SD) of food resources and
detritivorous fishes collected in the Nagura and Fukido River estuaries. n, number of samples;
MPB, microphytobenthos; MPOM, marine particle matter; FPOM, freshwater particle organic
matter; SSOM, sand sediment organic matter; MSOM, mud sediment organic matter.

Nagura River Fukido River
sample n__ S (mm) 5°C RN n__ S (mm) 5C 5N
Food resource
MPB 3 -21.0+0.8 —0.1+0.8
MPOM 3 -19.5+02 20 + 05
FPOM 3 —-282+0.1 -33+15 3 -250+£05 50«15
SSOM 3 -21.7+1.1 50+ 03 3 —242+0.1 58+04
MSOM 3 —28.0+0.6 33 + 04 3 -257+02 46+04
Mangrove 3 —29.1+0.7 23 + 05 3 -279+14 09+0.6
Fishes
Muscle
Mugil cephalus cephalus 4 74.1-81.7 -20.5+82 82+0.5
Planiliza macrolepis 4 1102-1194 -169+1.0 9.0+0.2 3 1104-1362 -288+18 7.0+04
Planiliza melinopterus 4 1394-1612 —247+£13 74+12
Moolgarda malabarica 4 90.8-109.2 -19.8+23 88+1.0 4 1089-207.2 -23.8+20 52+03
Nematalosa come 4 958-102.1 —21.1+1.1 75+02
Pseudogobius policilosoma 4  248-358 244415 72408 4 33.1-36.1 —254+£53 5409
Stomach contents
Mugil cephalus cephalus 4 741-81.7 -261+1.1 63+08
Planiliza macrolepis 4 1102-1194 -268+13 4.6+0.8 3 1104-1362 -269+03 3.8+0.8
Planiliza melinopterus 4 1394-1612 -28.0+03 03+33
Moolgarda malabarica 4 90.8-109.2 -239+14 55+1.1 4 108.9-207.2 -248+30 3.7+1.7
Nematalosa come 4 958-102.1 241412 63+0.8
Pseudogobius policilosoma 4 33.1-36.1 —27.6+13 50+0.5 4 331-36.1 —27.6+1.1 3.1+0.58
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Fig. 3 Mean 5°C and 5 N values (= SD) of food
sources and detritivorous fishes in the Nagura and
Fukido River estuaries. MPB, microphytobenthos;
MPOM, marine particle organic matter; FPOM,
freshwater particle organic matter; SSOM, sand
sediment organic matter; MSOM, mud sediment
organic matter.
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