18 HERXKEREDADERMR Y T —0 EEIMICEI 56

oo

>
SRR EER R PEFT
(FFESE) WSATBUEA - KERESITEE 2 —
THRKEERFIERT « POKIEATZERS « A RER IR EMTIE= P

ZNEREpIy
JE T

(FERER) RIFROKERBSG IR 5 Mz FE—
MV B
RARZ

(FERER) s R AEREIEE v 7 — wmm F
SemiEh
HLI e AT
FREAR A R

WEFEIATR] SRk 18 AR~ Rk 20 4R 2
18 £EFE Y W) T Hi%H 13,388 TH

Design of ecological networks for the conservation of
endemic freshwater fish

(FY2006 ~ 2008)

Hiroshi Hakoyama, Yusuke Koseki and Yuko Harada
Ecosystem Conservation Section, Freshwater Fisheries Research Division

National Research Institute of Fisheries Science (NRIFS), Fisheries Research Agency

Motokazu Kawanobe, Yoshihiro Sawamoto and Akira Hosoe

Nagano Prefectural Fisheries Experimental Station (Suwa branch,)

Noboru Okuda, Jun-ya Shibata, Hiroki Yamanaka and Noriomi Fujimori

Center for Ecological Research, Kyoto University



Many lake-resident fishes (e.g. crucian carp) migrate seasonally to river, irrigation
waterway and paddy field for spawning. Recent habitat fragmentation by artificial barriers
inhibits such reproductive migration of endemic fishes and increases the extinction risk of
populations. Exotic fishes (predators) is also a threat to the existence of endemic fishes. The
timing and location of their predation and the relationship between the predation pattern and
habitat fragmentation must be taken into account in the design of ecological networks.

Our aim is to develop a method to assess the effect of alteration of the ecological
network on extinction risk of endemic fishes. We examine the population dynamics, habitat
suitability and habitat use of the endemic and exotic fishes in Lake Suwa and Lake Biwa to
conduct a population viability analysis (PVA).

In 2007, we collected basic information for the PVA of curucian carp Carassius
auratus in the area around Lake Suwa and Lake Biwa. The NRIFS group investigated the
distribution and density of curucian carp between the paddy field, ditch, river and lake, and
analyzed the pattern of habitat use and the suitability. The Nagano Fisheries Station group
investigated the distribution of the exotic fishes (bluegill and largemouth bass) between Lake
Suwa and the influent rivers, and compared the seasonal pattern of fish distribution with that of
water temperature. The Kyoto University group investigated estimated fish migration between

Lake Biwa and neighboring endorheic lakes using stable isotope analysis.
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Th—-H N 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 11 11
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200748 A
e 632 1 4 7 8 9 10 11 12 13 14| &E
FFIFNR 5 1 3 0 0 5 0 0 16 13| 43
TN —F)L 69 41 0 0 4 517 0 77T 90 145| 943
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NER 4 0 82 0 0 47 0 115 1 87| 296
Z 0t 0 0 3 0 0 30 o 0 9 4| 46
BE 81 42 251 0 4 641 11 215 116 336| 1697
20074108
HhaEe 1 4 7 9 10 12 13 14 17 18| &F
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Tn—EN 31 0 0 4 50 0 12 25 0 129| 251
a1 ®lsp 0 0 0 0 35 0 0 9 9 0| 83
NER 0 0 0 0 31 0 0 14 1 o| 46
Z O 0 1 0 0 0 0 0 8 2 0 9
At 32 1 0 4 118 0 16 54 12 129 366
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1 F# 2.0 25.6 6.66 25 38 13.1 38.19 1.08 2.13 5294
2 HIFER 2.4 232 6.82 25 83 11.2 36.61 1.39 7.10 3672
3 BIE PR 13 208 6.42 18 254 7.12 71.65 2.60 1.33 9850
4 LRI 0.7 26.5 7.5 16 14.7 8.33 76.95 3.48 0.99 5660
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6 /80 14 22.6 6.97 16 324 4.02 119.70 3.30 2.98 1088489
7 fFEEFTE 0.4 20.3 8.02 17 9.1 7.09 45.60 0.65 24.30 286123
3 HERIZIB 0.8 23.0 7.34 31 21.9 3.43 105.60 2.85 32.09 1818
9 BIRIB 0.7 24.5 6.91 26 18.1 3.84 63.18 1.45 3.79 34328
10 EIEEFHIE 1.6 254 754 30 14.3 16.33 116.90 3.05 44,74 8037
11 TP 0.6 26.3 8.36 14 14.3 18.52 25.81 1.11 14.69 6368
12 AL IR 1.6 222 7.61 16 6.4 12.62 46.09 2.29 13.95 6368
13 BJIPTHE] 2.6 234 8.76 9 5.1 4.75 87.21 2.05 9.29 24996
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16 AR HE 2.1 235 5.98 9 15.7 5.43 60.75 2.97 69.96 9969
17 /R 1.0 204 7.77 10 54 5.35 68.22 3.66 0.57 94989
18 T2 it 14 23.6 7.2 11 4.9 6.56 37.23 2.94 42.41 9341
19 EEHPTE] 1.1 22.9 6.9 14 67.0 5.03 95.91 2.87 4.80 9759
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