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Fig. 1. The Kagami River System and sampling locations
(@). Sampling was conducted in the summer of 2010 at
five streams in the upstream region: Nishikawa Stream
(NIS), Takakawa Stream (TAK), Kuwao Stream (KUW),
Shigekura Stream (SHI), and Amikawa Stream (AMI).
Samples for water chemistry were collected in a down-
stream point (DS) in addition to these upstream locations.

KE  KEIGHERERCHllE L7z REICELT
&, pHIZ/7S vy 7 7 A b (KRpH. 237 BAL 58
AT). AbAEERZCRE (COD) (&~ v Vi)
7 ABMED (HARGHT b A dbiE 30, 2005), 7
VESTRESEE NH,-N) 34 ¥ F7 2/ — V5
(Solérzano, 1969), HiffEREZE R (NO-N) &V 7V
{t#: (Bendschneider and Robinson, 1952)., fifiEE %2
# (NO;—N) IV FVEEF MY v 4k (Kalf and
Bentzen, 1984). V) YRV ~ (PO,—P) IZEV 77
> #H#: (Murphy and Riley, 1962) % JHWTHIE L 720
BAMBERREICOWTE, BT > 7, il
DA T TIE 3V ¥ T FOMNIKEZ L., Py
flize /2o BHEEEZIZY 4 v 7 5 —ETERD 2,

EEE MIO—RAEEETH BHAERHEOHNE
ZHEET D720, HFAHIZBWTINERPS 320
AZFHLL 720 Ny b ETEREROAERZ T 5
T . T LIk E &I ETE
BRAF U 7o MHEBEEOFREE L 7 A A ED
ruau7 4 lagxWE L7z, 7087 1 ald, iF
HDHZEDELRNBEDIHT NG, HEDOH LDV
U7 4 vak, TOGEEYTHEEEKS7T27 =
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Fig. 2. (a) Width, (b) maximum depth, and (c) discharge
of the five streams in the upstream region. See Fig. 1 for
stream abbreviations.
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Fig. 3. (a) Water temperature, (b) pH, and (c) dissolved
oxygen concentration at upstream and downstream loca-
tions. See Fig. 1 for stream abbreviations.
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Fig. 4. Chemical oxygen demand (COD) and concentrations of ammonium nitrogen
(NH,-N), nitrite nitrogen (NO,-N), nitrate nitrogen (NO,-N) and phosphate phosphorus
(PO,-P) at upstream and downstream locations. See Fig. 1 for stream abbreviations.
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Fig. 5. Density of chlorophyll a in the upstream region. See
Fig. 1 for stream abbreviations.
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Fig. 6. Biomass of the benthic invertebrate communities
(excluding crabs) in the upstream region. (a) Wet weight
per square meter. (b) Dry weight per square meter. See Fig.
1 for stream abbreviations.
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Fig. 7. Biomass of the freshwater crab, Geothelphusa
dehaani, in the upstream region. (a) Wet weight per square
meter. (b) Dry weight per square meter. See Fig. 1 for
stream abbreviations.
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Fig. 8. (a) Index of diversity for the benthic communities
including freshwater crabs in the upstream region. See
Fig. 1 for stream abbreviations. (b) Relationship between
index of diversity and wet weight of freshwater crabs. (c)
Relationship between index of diversity and dry weight of
freshwater crabs.



Table 1. Benthic invertebrates collected from five streams in the upstream region of the
Kagami River. Units are individuals per 0.48 m?. Stream abbreviations: NIS, Nishikawa
Stream; TAK, Takakawa Stream; KUW, Kuwao Stream; SHI, Shigekura Stream;

RPGHA L - IERTCHE

AMI, Amikawa Stream.
Taxa Stream
NIS TAK KUW SHI AMI
Amphipoda
Gammaridae Gammarus nipponensis 1 2
Coleoptera
Lampyridae Luciola curciata 2 3
Psephenidae Mataeopsephus japonicus 1 3
Decapoda
Potamidae Geothelphusa dehaani 3 8 4 47
Diptera
Athericidae 1
Chironomidae 3
Tipulidae 2 1 1
Ephemeroptera
Baetidae 1 1
Ephemerellidae Cincticostella 4 1 1
Drunella 13
Ephemeridae Ephemera japonica 3 1
Heptageniidae Ecdyonurus 14 27
Epeorus 4
Leptophlebiidae 4
Megaloptera
Corydalidae Protohermes grandis 2
Odonata
Calopteryxgidae Calopteryx cornelia
Gomphidae 1 1
Plecoptera
Perlidae Kamimuria quadrata 1 2
Neoperla 1
Oyamia lugubris
Paragnetina tinctipennis
Togoperla 2 1
Chloroperlidae 1
Trichoptera
Glossosomatidae Glossosoma
Goevidae Goera japonica 2 6
Hydropsychidae Hydropsyche dilatata 6 6
Parapsyche 1
Polycentropodidae 1
Stenopsychidae Stenopsyche marmorata 10 3 1 1 1
Hirudinea 1
Oligochaeta 1
Sum 45 49 32 49 63
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(M, 1976). —h. Liiiso i Tl % B
HER S TRRE S, H8)IITTI2048 m*d 72 1) 47P8
THhotz (Table 1)o T H=0AYEIZ, EH)IE
HGN T AR B R X D b {REROMELE <\
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Abstract

In lotic ecosystems, the downstream environments
are affected by the upstream environments. Surveys

- I

were conducted for water chemistry, attached algae and
benthic invertebrates in five headwater streams of the
Kagami River, Kochi Prefecture, western Japan. The dis-
charge rate among the streams ranged between 0.24 and
2.46 m’/s, but there was no correlation between the dis-
charge rate and attached algae or benthic invertebrates.
Attached algae were dominated by diatoms, and the den-
sity of chlorophyll a varied between 4.8 and 30.5 mg/m?
depending on the streams. The invertebrate communities
in the streams were dominated by mayflies, caddisflies
and freshwater crabs. Streams with abundant freshwater
crabs tended to have fewer aquatic insects and lower bio-
diversity, and vice versa. This indicates that the inverte-
brate community structure in the upstream region of the
Kagami River is strongly affected by the abundance of
freshwater crabs.
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216



