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Fig. 1. The Shinjo River system and sampling locations (closed circles). Sampling was conducted at 8
stations from the headwater through the river mouth in May-October 2012. Concrete dams (closed

rectangles) are also indicated.
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Fig. 2. (a) Width, (b) maximum depth, and (c) discharge at
the 8 stations in the Shinjo River. See Fig. 1 for locations of
the stations.
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Fig. 3. (a) Water temperature, (b) pH, and (c) dissolved
oxygen concentration in the Shinjo River. See Fig. 1 for
locations of the stations.
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Fig. 4. (a) Chemical oxygen demand (COD) and concen-

trations of (b) ammonium nitrogen (NH,~N), (¢) nitrite

nitrogen (NO,-N), (d) nitrate nitrogen (NO,-N), and (e)

phosphate phosphorus (PO,~P) in the Shinjo River. See Fig.

1 for locations of the stations.
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Fig. 5. Density of chlorophyll in the Shinjo River.
Chlorophyll was divided into active pigments (chlorophyll a)
and inactive pigments (pheophytin a) based on the method
by Lorenzen (1967). See Fig. 1 for locations of the stations.
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Fig. 6. Biomass of the benthic invertebrate communities
(excluding crabs) in the Shinjo River. (a) Wet weight and (b)
dry weight per square meter. See Fig. 1 for locations of the
stations.
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Fig. 7. Biomass of the freshwater crabs, Geothelphusa
dehaani and Eriocheir japonica, in the Shinjo River. (a) Wet
weight and (b) dry weight per square meter. See Fig. 1 for
locations of the stations.
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Year 1900 Biology River Environment
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Era forest
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1928 Ban on hunting A
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Showa v
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1963 Sighting 1 (A) Greenhouses
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v
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1974 Sighting 3 (A)
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1979 Last sighting (A)
1980-1982 Sign 1 (B)
1990 1990 Sign 2 (B)
Unconfirmed sighting (C)
Heisei
Era
2012 Extinction
Present

Fig. 8. Timeline of events related to the Japanese river otter (Lutra lutra nippon)
within and around the Shinjo River. Events were classified into three categories:
events directly related to the otter (Biology, left column), improvement or develop-
ment within the river (River, middle column), and environmental changes around the
river (Environment, right column). The degree of confidence in reports on the otter
was classified into three: highly credible (A, witnessed sighting with evidence such as
photographs and specimens), credible (B, remains or signs of nail-marks, footprints
or feces of the otter), unconfirmed (C, reports without evidence or remains).
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Fig. 9. Changes in biological oxygen demand (BOD) from
1973 to 2009 in the Shinjo River according to NIES (2012).

ORI HAT b LTV (ENZBRBEFZERT. 2012)0
BODIZE L Tld, Z DAVERITH AT % DIMHANK
V5 HENDH Y (Fig 9. 777V RBIES L
WA OB 5 STk 70 WO AS19734F DURIT LA 12
IKENE o722 EITEZ ONR WD, KEDEAL
PEBE= RN T OFEROER & 7 5 720 REEIE
QR

PAEN O —REFEF 72 DA LT,
Stn 1TIEITEEZE b 727 2 FREOEEH
IR E Do 72D 2 O EIIEF TR E W
KD, HRETHIRWI EWEREEZ BN D, —H,
Stn 8TEZ U7 4 VamA Vs 57225, D
HAIEIICTH L 2 ENBEITTEY . AKiidwE <t
BRI Ch D, /o BEIKREOREIZLY
% L DFFERH I EVIEETH - 72 (Fig ).
JEAEBICE L TE, SRR T3 2 i
AR SN, GV L XA Y (Tricladida)
O R TEIRE SN (Table 1) =12 LT
. BRI A= AER L, FRETIEES X
H=HER LTz (Fig 7)o Y7 W =3I % K
T D DI LTy B2 XA =X TIT 7% 9 1al
WEPETH B0 (IR 2000; LR, 2009). 2D L9
R BB ARONT-OTHAH, I F¥H 7
i AYFTE ERD S FiiWiz b3 E A LD
I CTHEE S N7z (Table 1o Stn 61281 KR
FHHHICE L Tl & TN 22 7 — 7 1315
SNEDoT2705 FHEDSENEZADHNEIAD D
D PR R BREEAALICE A RIS AV K -
TVl P ERIIZ > Twizrd Ltk v (Fig
10)o FALN DREAEBIYIZEE L CTIX19804EA I A28
fTebnTBY (FEHE, 1988). KA B oA I AN
ZEOTAEERE L RL STV R o7, KERIE
G, REERE T oML - THE
P& 72 N5, B AL L CHRE N o fa 3RS
AR G2 TR 2 W EAVRIB NS, £
I AT I L o TEELRHERTH 505 HIED
PN 7 27 Eoqli L REMRA200E, 24 %2 &0
Migokf (15M), T XA ok (19f) o
GRS 2 EDG o TV D (FEHIE, 2012b),
L2 L. BEOAEHICOWTHE L Cn b Tk 2
Vo

=R AT VBB S BRI 23 T
AL S, 19284 ICHiEER I st S 7z, B
P DSIER il 72 5 727200 F O L BN X, A

224



EHIBHTHENICBW TSRy AT OIS E 42 5 2 7-5H

REDSHR L 72 (BTH, 1998), BRIz T, ik
FAOHY iR T2 VIEC L7 R D A7 2w (1]
M. 1998)c & 512, AT 7 IZILBEEA» S, Z
L CHECES FTOIRVHIFAZ EGEE LTns 2 L
M (L 2008). R - CTHEEAi S L7z [EE 25,
& B & DB OHRZ HE L 72 ReED D %o )I1R°
W TOAE L EOFEROWPANTE v, I

RO TMED LA 7 AN ORICH» 5 R &L
THIE L7z (B, 1997). iSO f%ZH-> TRA
L7247 7 3 FEHEL I ERI L S R 'Y C
ZERIN TV (EHFTREFE. 1997, HTH. 1998),
71 IR CENE R A Z LS, FEbike R
FTIUTERT 2DIB A TH 7L E 2 BND,

P oML, 19504E W F CHEREHA TIEY B

Table 1. Benthic invertebrates collected from 8 stations in the Shinjo River. Units are individuals per 0.48 m?. See

Fig. 1 for locations of the stations.

Taxa Station
2 3 4 5 6 7 8
Amphipoda
Gammaridae Gammarus nipponensis 3
Coleoptera
Psephenidae Mataeopsephus 1 1 10
Decapoda
Atyidae Paratyinae compressa 1 2 1 9
Potamidae Geothelphusa dehaani 7 1
Grapsidae Eriocheir japonica 3 7 1
Diptera
Tioulidae Holorusia mikado 1
others 1 2
Ephemeroptera
Ameletidae Amletus 1
Ephemeridae Drunella ishiyamana 2
Ephemerella
Ephemera 6 8 1
Heptageniidae Epeorus 21 3 5 3
Hirudinea 1
Odonata
Gomphidae Sinogomphus flavolimbatus 1 17 4 2 4
Onychogomphus viridicostus 1
Plecoptera
Perlidae Kamimuria 5
Neoperla 1 5 2
Oyamia 1 1
Megaloptera
Corydalidae Protoheryx cornelia 1
Trichoptera
Rhyacophilidae Rhyacophila nigrocephala 1
Goeridae Goera 1
Hydropsychidae Hydropsyche 2
Psychomyiidae Psychomyia 1
Stenopsychidae Stenopsyche 3
Tricladida
Sum 41 35 21 18 34 19 1
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Fig. 10. Landscape of the Shinjo River at (a) Stn 4 and (b) Stn 6.
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Abstract

The Japanese river otter (Lutra lura nippon) is an
important species in ecosystem conservation, because
it has a wide range of its habitat including mountains,
rivers and coastal seas. In Japan, the last witnessed
sighting of this species was recorded in the Shinjo River,
Kochi Prefecture, in 1979. The objective of this study is
to elucidate factors that were related to the extinction of
the species in the river. We studied the present status of
the Shinjo River, from the headwater to the river mouth,
in terms of water chemistry and biota. We further con-
ducted literature surveys and interviews with local people
to investigate environmental changes in this river. The
population of the otter has been considerably reduced due
to overhunting since 1920s. In 1950s, temporary wooden
dams were replaced by large concrete dams. In addition,
natural forests along the river were replaced by artificial
forests for timber industries. In 1960s, farmers around
the river developed greenhouse culture which exploited a
lot of water from the river. These environmental changes
caused reductions in water flow and fish biomass,
resulting in degradation of the river as a habitat for the
otter. We concluded that overhunting of the animal and
reductions in water level and fish were important fac-
tors affecting the existence of the Japanese river otter in
the Shinjo River. Around 1973, the nest site for the otter
was broken by a climatic hazard. Destruction of the nest
could be the critical factor leading to disappearance of
the otter from the river.

Key word:
Conservation ecology, endangered species, Lutra lutra
nippon, river otter, Shinjo River

- BTy

228



