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Seeking how to use Red List as a biodiversity conservation tool. Daisuke Sakuma

(Osaka Museum of Natural History)
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Conservation strategy for endangered species of wild fauna and flora. Hiroyuki
Tokuda (Office for Conservation of Endangered Species Nature conservation Bu-

reau Ministry of the Environment)
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For activities of conservation at the local area. Noriyuki Oshima (Hyogo Aquatic
Zone Network/Environmental Assessment And symbiosis Promotion Division,

City of Kobe Environment Bureau)
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Examples of conservation of threatened species and a proposal for improvement
of Red List. Toshiya Yamazaki (CIVIL ENGINEERING AND ECO-TECHNOLOGY

CONSULTANTS Company Ilimited)
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Occurrence of ayu fish Plecoglossus altivelis altivelis larvae in the estuary of the
Yodo River. Hiroaki Omi and Takayuki Kusakabe (Research institute of Environ-
ment, Agriculture, Fisheries, Osaka prefecture)

The occurrence of ayu fish Plecoglossus altivelis altivelis larvae was investigated in the estuary of the
Yodo River from November 2010 to March 2011. In the surface layer of the central part of the river
and offshore of the estuary, a total of 77 larvae of 4.6-18.7 mm in body length were collected from
November to January, but the individuals of 8-12 mm in body length were hardly collected. The lar-
vae smaller than 8 mm in body length were mainly distributed in the range influenced strongly by
river water. In the bank water, a total of 268 larvae of 5.8-34.4 mm in body length were collected
from November to March except January. From the water temperature, body length distribution
and estimated hatch date of ayu larvae in the bank waters, it was inferred that ayu larvae, hatched
from late October to late November, migrated to the bank water as they grew larger than about
10 mm in body length, and then inhabited the bank water until the water temperature fell less than
10 degrees or they grew larger than about 20 mm in body length. These results suggest that the

estuary of the Yodo River is the important nursery ground of ayu larvae.
Keywords : ayu larvae, estuary, occurrence, Yodo River
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Fig. 1. Location of sampling stations in the estuary of the Yodo River and offshore of the es-
tuary. Closed triangles indicate the sampling stations by NORPAC net in the surface
layer of the central part of the river in the estuary and offshore of the estuary.
(Sts.A1-A6). Closed squares indicate the sampling stations by seine net in the bank wa-

ters (Sts.B1,B2).
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Fig. 2. Vertical profiles of salinity in the cen-
tral part of the river in the estuary of

the Yodo River and offshore of the es-
tuary in each sampling day.

O 20

o =0=B1

S

215 A\ -8-B2

g

a 10

£ N

£ s B

Q

g

(T

; 0 1 1 L 1
111 1211 11 21 31

Date

Fig. 3. Seasonal changes of water tempera-
ture in the bank waters in the estuary
of the Yodo River from November
2010 to March 2011.
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Table 1. Number of ayu larvae in each sampling
day and station in the central part of the
flow in the estuary of the Yodo River and
offshore of the estuary from November
2010 to January 2011. Sampling stations
are referable to Fig.1. "N" indicated the num-
ber of larvae collected. "N/50m" indicated
the number of larvae collected per 50 m

HUOBREI NI 12A AN X TEA IR &
<D Ltz (Table 2),

RESINIT7 IFROKRRERSE L URBRRE
a1 g & O A R4.6~18.Tmm D 7
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R E 8 mmoAiili O B K (3N ER T fa s K ORille H
W, L2mmPd Eo @k eI s L Ok
Rl Th - 7co —4, BV TRERKS.S
~34.4mm®D 7 AFESTRE S NI, mfJI[HRER
FKETHREINIAE 8 mmAi O HAKICNZ,
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Table 2. Number of ayu larvae in each
sampling day and station in
the bank waters in the estu-
ary of the Yodo River from
November 2010 to March 2011.
Sampling stations are refer-
able to Fig.1l. "N"and "N/50m"
indicated the same in Table 1.

towing. ; -
Sampling stations
Sampling Date Bl B2

Sampling Nov.5,2010 Dec.3,2010 Jan.13,2011 Sampling Date N N/50m N N/50m
stations N N/50m N N/50m N N/50m Nov.17,2010 18 8.7 5 2.5
Al 2 0.14 8 0.55 2 0.13 Nov.30,2010 17 8.7 24 15.6
A2 1 0.10 24 1.97 1 0.06 Dec.8,2010 40 20.8 89 43.6
A3 8 0.56 7 0.66 0 0.00 Dec.21,2010 35 18.2 27 14.4
A4 3 0.33 7 0.56 0 0.00 Jan.31,2011 0 0.0 0 0.0
A5 7 1.11 1 0.09 0 0.00 Feb.21,2011 3 1.6 3 1.6
A6 1 0.10 4 0.30 1 0.08 Mar.18,2011 2 1.2 5 2.3

Total of ind. 22 51 4 Total of ind. 115 153
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Fig. 4. Comparison of body length distribu-
tion and developmental stage composi-
tions of ayu larvae collected in each
sampling area. "N" and "n" indicate
the number of larvae collected and the

number of measured, respectively.
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Fig. b. Comparison of body length distributions
In each sampling day in the central
part of the river in the estuary of the
Yodo River and offshore of the estuary.
"N" and "n" indicate the same in Fig. 4.
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Fig. 6. Horizontal distirbution of ayu larvae in
each sampling day in the central part
of the river in the estuary of the Yodo
River and offshore of the estuary. Left
side of figure represents the horizontal
distribution of ayu larvae smaller than
8 mm in body length. Right side repre-
sents the horizontal distribution of ayu
larvae more than 12mm 1in body
length. Size of the circle indicates the
number of individuals per 50m towing.
"N" indicates the same in Fig. 4.
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Fig. 7. Comparison of body length distributions in each sampling day in the bank waters in
the estuary of the Yodo River. "N" and "n" indicate the same in Fig.4.
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Fig. 8. Relationship between sampling date and body length of ayu larvae collected in the estu-
ary of the Yodo River. Markers indicate the period of hatch date.
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R &

FUREIRI T F R DEER & 5L PR D F5 1L

KERFIAFTEESEMISR BEYWELYI-X F B M 3
KRFIAS TEESSPIFE BEMELYI-2 & £ H X
KRR A TESSSPIEE BEVELEI-2 U KN B R
KRR AYTEESSPI¥E BEEL¥I—2 B B M #H

Tree decline and degradation of soil chemistry in Japanese beech (Fagus crenata)
forest at Mt. Izumikatsuragi. Kazuo Ito, Shinji Jiko, Yasuaki Takeuchi and
Kazuya Okada (Environmental and Materials Chemistry Course, Osaka Prefecture
University College of Technology)

The beech (Fagus crenata) forest of a Japanese natural monument is distributed near the top of Mt.
Izumikatsuragi located in the boundary area between Osaka Prefecture and Wakayama Prefecture.
However, in late years it is pointed out that the forest has declined and degraded. To clarify the re-
lationship between soil acidification and forest inclination in the area, we investigated the degree of
the tree inclination and chemical properties of the forest soil in detail. Results of our study indi-
cated that the forest inclination is correlated with soil acidification, suggesting that the soil acidifi-

cation associated with acid rain is probably one of the causes of the forest inclination in the area.

Keywords : acid rain, Mt. Izumikaturagi, soil acidification, The beech forest, tree decline
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T-oBEBLTWE 7+ Ko GREBRE4) %R
Lico TEANORKDEELZTINS 120, K@
N (KN pHEcEEEEE L, BRRoR
B wEHEESNS, B#D 550cmBfn 7o
HOERD» S FEE20cmE coOHEEHE & L1,
REEOOBZMRE, TRIIL 7, RE (1993) @
o L hiE, IWTEMHED 7+ DA OE
SF, FH4emTH - oo A0l ERAL Rk
i, KEADPAETHY, —HBEEZEATVS
LEZOND, T, LG, $XTH
RT—HSIEEHRHR L TH - 72,

Lo tcs, EEzti#E  kxE1 0 1&33
K A (CRIBAK oI AR EFK L,
pH, BXUCa*, Mg, K', Na 41 4 Vi
(ICPF A trE  SHIMAZU ICPS-7000),
SO, NOy, Cl 4 A ViEE ({47 a<b
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X 2. FUREWIL T FHROLEAROH (BHEpR
HREADT ).

75 7, DKK-TOA ICA-2000) ORIEZTT-> 720
F 1o, MR A A Y ORIESICPIZ L VT - T,
SHNERG A A v 1F, Sr&EAM A 4 v & LT
T hEEMV (BAHE - 581, 1997, 1
F VRBRERR, BB A v o SEE LA
G A A AR E (ECEC) &L, #HatkAlE
RHEH I, WEFIC X DAIE L 72 (The Sec-
ond Interim Scientific Advisory Group Meet-
ing of Acid Deposition Monitoring Network
in East Asia, 2000), +#EpHiEpH» —% —
(HORIBA pH METER F-52) T#liE L 72,

BRBLUERE
TFDEBRE L TEDLFE
#11g, 7FOoFBEOMEHEEZR LI, B
B EeAR, 2 @BRMAER, 3 HS M
R, 4 FEAREHE, 5 BRI VWEIETH

%o THELMHED 7'+ 2 MAFAITEY, FBE AN
E LT 1L, BOERICL2EEE2EZEL T,
ZHE R L OWESEICIE W 7 F kg, F RS

HEHELTOVWS 7+ bt 7, 51T, MillEoE
BAEZ, ﬂﬁ%@ﬂﬂﬁ@f%%@@ FSERTit]

THEATOLE L, 72720, ESEROFELT
BT B0, WALALBEERED 7 ZEE L
fo MSEEPBHCARZE Vb DR/hasnb D
Br<Do T DFEHR, FER AN, FRE 4281
R, FRE 3N IR, TR 20 4 AR L RN
FiIcR o, FHEROHTE, HREL1BLD
5DbDIFRD SN - T, MEERIF20.3~
46.6cm T, FHHI33M4.TemTH -, BH, FWE
KRG ARE DIV, EIIEEROFE & 1
PRS0,

PSS o T ¥pH (KD 5 S 20cmE TD
BONY) 13, £1DXHI3.95~4.24F% TOH]
Pico L, SEEMEE, 4.13 (£20.29) TH - 72,
H oy aNFBBEFXMTH 5, BEIEEICLS
2000 DA i i (BRBEd, 2003), HAS
EoEtHEkLoXih» SEE20emE TOED
SAMEF5.0 (£03) B -oTWB, B, At
T, B ik=1: 1 chBpHAEREL T
WaH, BREHOMETIE, T Kk=1:25
THESN TV, LoL, hHICHOpHE
frRED d v, 13 KDOLRITIFZEALKELE
Wi, TOFE IS AgETH S (FiH, 2014),
Pibkoc &ns, iMoo +EpHIZ 2FE T &
HARTHS IR, BV TIETH 2 &F
Zohd, 1, HEMTOEPHE 7+ 08

BB o (K1, M3), tiEpH
ﬁ@?ﬁé:%w(ﬁﬁbéﬁﬁﬂjéuﬁmx
TLRE IS 2B S, FEEE L
HEpH & ORAR O AT I BB 2 HREE T 2 B
TRAET = v ORI E RS2, #EE, RET
~ v OMBFRE CKEF - BEH, 1990 5 i,
2015) ¥ 0 =-0.92Tp<0.05& 7, L1HEpHE 7
F OELRE ORI s OB & 2 R EV &
FEAHND,
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£1. MREWL 7 F K EHEO R 1 4 v &, +i#EpH, 8L PHERKOEEE 020104 (KL
19904 (BEUEH, 1994) OHIE(E.
S 7 ko HWERS A A (ecmole/kg) R
R Ex-Ca Ex-Mg Ex-K ExNa Ex-Al Exn PH
2 121(1.29) 025019  0.03(0.10)  0.16(0.22) 10.95 058 4.24
2 2.19(2.33)  048(0.37)  0.09(0.3D  0.06(0.08) 553 020 4.24
2 1.23(1.3D) 0220017 0.04(0.14)  0.06(0.08) 5.83 068 4.2l
20106ED 2 12101.29) 025019  0.06(0.20) 0.06(0.08) 6.43 018 4.18
BAETE 3 0.95(1.01)  0.34(0.26)  0.05(0.19)  0.07(0.09) 613 0.63 4.10
3 267(2.80)  0550.42)  0.08(0.29)  0.06(0.08) 543 070 4.03
3 1.33(1.42)  0.28(0.22)  0.07(0.23)  0.06(0.08) 9.80 0.60 4.09
4 1.82(1.93) 0410031 003012 0.07(0.09) 873 133 3.95
S 2.4 158(1.68) 035027  0.06(0.200 0.07(0.10) 7.35 061 4.13
1 2.93 114 0.60 1.28
1:;3%; 1 1.96 0.85 0.44 : - - 43
1 0.26 0.25 0.26 4.56
T4 1 172 0.75 0.43 440

C ONDOEUE ESriEIz £ 2 JIEE

Wiz, PO A 4 v OWEREFE 1 ITRL
tzo KEHETH 5Ca, Mg, KBLUNak, HF
PETHLAIONTERTH 5, Fio, BERK
Mt o2ENY GREEE, 2003) &L 7cfER
24 1TR Lz, K4 » 5, FlRESLIFEED
THEoOLBEHREE DS B, CalR2E T
1/4, Mgldf91/10,Ki3#91/6 & 2ENIG L 0 s
DIED - T, K4 iTid, TNTNORIEMDIS5Y%
EHXEZ, RLTWVZ, 58, BEE (2003)
TENalcoWwWTEBRESI TR L, PIcHHE
AR REPEE O/ 2 5L 78 » Thiz, FHE
MO TIEORFERE I EETE & L TRV L
Ntk BEEAOND, T, £2ICIIEAL
g (Ca+Mg+K+Na)/ECEC) &/RrL 7, £<
O 13EE kT, SRR 20T E 2D, P
E1320.49& 78 5 7oy & 51T, NazBioctgRA
FIE IS WC, BREEE (2003) o &[ENE & g
Lo HAROFHMLE TR, A+ v omid
— i, Ca>Mg>K>Naodllficibd 52 &
BHIGNTWS (i, 1989), ZD7H, Naz

BRI o iRic b, +aEwsSH B &
EZ oMb, Nazfro o GHAaREE 13, Fa
O E T3 F19.89% TH - 7245, HA
RETRIE NG mRk T o5 370.1% &
WEIhTws BREEEE, 2003), TDXHITH
B OB AR L OIEREIE L, HARO ki)
BAMKL LD 202D KRV, 95 LcRWiEHE
FIEE R, —EOWYIDEE LT 2 nlfEMENH 5,
—7%, &t gAML L 7 R0 R
BEORICIAKEEHEEREDONT, 2ET
< VOB TS o =-0.12 L HHBEAMEA 55O C
EERRLTV B,

SriiTllE L 7o A HUS O S ERG A A v &
DFER (F 1) ZBEE (2003) ONH, #hic X
BRAERE SR & g 2 720, AH (2011) @OSr
i ONH N EF e W<, NH, %
FA 72856 D AU D SSHRIERS 1 4~ B HEE
Lic (1) 158, AH (2011 OEEFRHUL,
KIS, &b, REREOWEOHER ISV,
Srikds L UNHIETHIEZITV, £ OMHBIBIGR &
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9.0
4 Y 8.0
70
% 3 o ® 3 60 1
" > 50 |
°
‘E-’ 4.0
2 r (X X ] < 42F
30
1 20 f +
3.80 4.00 4.20 4.40 10
+ipH 0.0 - -
Katsuragi | Ave.of | Katsuragi | Ave.of | Katsuragi| Ave.of | Katsuragi| Ave.of
TN N J J J J
3. FMREWIL T FHt D L HEpH e e e wwn
& . ‘ErEF Ex-Ca Ex-Mg Ex-K Ex-Al
sk I+

4. FUREWRL 7 FHRtHED 1 A 221t Ca, Me,
K, Alf&2EFEE 0K,

K2, MREWL T FHRLEOCEC, BRI, Nabk EEMEME, LHGsKO TV, BLUHE
AR D s B2 O JIE .

7+ #A®  CEC K Nat< o ERERS i

WESH " Lgum (emol/ke) tapECy) ISR e R A

0 (mol/mol)

2 13.16 12.45 11.36 2.24 0.6

2 8.54 32.98 32.53 5.66 35.6

2 8.04 19.17 18.61 1.93 20.3

2010(ED 2 8.18 19.27 18.68 2.06 23.3

HTE fit 3 8.16 17.24 16.54 0.951 40.5

3 9.48 35.40 35.01 0.933 46.6

3 12.14 14.35 13.91 0.906 27.7

4 12.38 18.81 18.34 0.346 42.7

Tt 2.4 10.01 20.49 19.89 2.10 33.5

D REREE RO TV B,
wictEEEOEMTH 5, tH k=11
O DCa, Mg, KB L TAIDERE (mol/L)

BHOLNTWD, 2L, HEthcHER& D
D OLNIDIFENHIL69E084D AT, 5.34T
RBEBENFED LN TV,

o, TV, (Ca+rMg+K) /Al (mol/mol) FEHOFED LT, 1EEERV TR 2
ZEFE L, CoEMHIEG, THHBRHLoERES UTThb, FHOARENILTFTH - 1,

EELLCHDLNTVESDTH S (Sverdrup
& Vries, 1994), &2 DX 21T, 50k,
1L NOE%/R L 72, Tzuta et al. (2001) DR
BT, 7o 3FERERWICFERT, BV
109 CcoRERITH LT, E/VEHA5.34, 1.69,

0.84TiE, ThZNH5 %, 25%, 35% Dk

Tzuta et al. (2001) DOEEFEEICHS &, <
nooJVEIVILE, FEAHICE O TEBRED 113
N7 FOEFERESSHEFLS 5 E2RET 5,
7, K5icid, tHEOELHE TFDOEBED
BIRE R LTz, ATHTOENLILE 7 DFIRE
ICIBIR DY o, EBEL B EIco0,
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FRE
o

1

0.00 1.00 2.00 3.00 4.00 5.00 6.00
EJLLE (Ca+Mg+K)/Al (mol/mol)

5. FUREWIL 7 Mo FERK T O €IV
((Ca+Mg+K)/AD EEEE,

FLRESEINT 2SR S, AET 2V
DFABEIGRE 7 KD THEG T IS BGEE 2 17 - 7o R,
2T < v OMBIREI 0 =-091Tp<0.05& 72
v, THEpHEREREIC TV E 7 F OB O
IR WHIBD b B RN E W T EAURE NI

Lo L, IEABIRIE & SR DBIR &~ 7o fE
R, 27 = v OMHBEREIEr=-0.29 THBLA
DONBh T, T, HREE 7 OEER
LDOBIREFNIET A, AET < v OMHBIRKK
idp=0.587TCTdh -7, BEMREIp>0.05L7
D, BEIKEDL B TEHEBENED Shiar -7,

PDibko x5z, #HatioEafkklopH, &
FAFIE B L 0 (Ca+rMg+K) /AlD € VI,
2EO b0 & IR L THS DI, - 7, 12,
FEHIcBLT, HEopHB L E VLG T+
DOFERE EHHBEADBED S, ThoD T &I,
IS TR SN B 7 F DR O —R D
T H 2 AREEERIET B,

TERMEEDRERIC DT

ASEIORPELIHTIC &, 19904 I FIR Eyk 1L 7
MOITERHE (S8 (e B034) ML) 3
Ao LA ATbA TV (RE, 1993),
DHio 7 =4 4500 57— OigE, & 1ITR

U7zo 1994E 0 (REED, 1994 T,
REWIL T F K3 AT OREE (0~ 5cm/E)
O+HEPHARIEE N THE Y, TOfHIF, 4.28~
4.56THY, PH3440TH -7z (F1)o
—fRic B oREELOpHIF, FELL K
AP HRES N TOE (PIAIE, BIEE,
2003)s 1990 IS N7z BRI o8 iRk +
ToREBEBLO TOH2/E (14emlIZE, BE)
T, 4.52~4.847T, Lilko kS icikEBEO L
FohiobEmon (REED, 1990, AT
20104E 12 ERAL L 72 0 ~20cm & D pH3.95~4.2413,
1990 IClE S e LIEDpH K © S S 2T
Vo RELED (1994) &AW T HEOHEHE
B S 35275 2 7o, BRI TE R0,
KIS TR LS HE A 72 FTREMEA ZE Z S B,
7o, 206ERT, RHERGA A v DCaldid &
AEELLTOI D 5 728, Mgididizl/2ic, K
FIFIFEL/HBICE Tk (Fl1), ThEhoA
I VIO VWTHRIEIC & » THEEZ MR,
Ca<Tld, p=0.81, MgTIdp=0.035, KTldp=
0.00008TH b, MglIEEKIED % THEEHE
»oN, KbERHICHEENED St 72720,
BREEE (2003) OMIERERTE, 0 ~10cmfgo
SESEY T, Ca=T7.1, Mg=3.3, K=041icxf
LT, 10~20cmE2EENETIE, Ca=5.0, Mg=
3.1, K=0.25Th b, KEEDOHBEVENES
NTWb, TDIH, THEDEWEEEST S L,
FER DTN A A v DI DIF R D/ N8B LHE
FaINB, UL, T O04ER I o5 #
Mg EKA A v A3/ Lo algeE s m» & & A
bNd, TDTEF, TEREEREICENT,
NS DIHRIERG A A > DS L 72 ATREM: 2R L
TW5, PLED &S ITARTIEIB T, 208ER-IC
TIEORMEALAEIT L 2 vJREENEZ 50 5, 13
B, KO Na, AlZ, 20581 ORIEMESHEG
INTVRVICDIIRTE 100 - 7o,
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3 —uo oy Eulie, BREERIC & 2 HIERRE(L
MBS, REBSHRMEEPFEL TV 5,
TAETs, BEicbicvBRENIEIIShT
Wa i, TEBREOBREPEF N TS, L
»L, BNotHETE, BHEHEos0wtEs 17
DRMISRE L, F—a 5 DL S EREIES+
EWMELIEELTLVEVE VDA TL S
(Takahashi et al., 200D, Yh&d, HEOH
AL (to et al., 201D %, BEREEOEM (B
5A, 2009) &, HIERYELO RTREMEATERE S
NTO B HIBDFEES 50 KB TE, FkopH
DEAFERE S N, 19994F & 0 pHA4.82LL F o [k
MABD VT WS T &0, BREE, HBRERSI
vy —, eEREVH RS L 2 RENAE
(URL : http://db.cger.nies.go.jp/dataset/acidrain/
ja/research.html. 2014.10%8) ITHEHE SN TV 5,
FMURE LD & 5 KEFFFIHT O 7 — 8 13075
W2y, 2007 O fIE T, KB @ pHAY4.69
(6 H), 479 (10H) LT, FEfEMI4.57
(6 A), 4.99 (1I0H) Tdh -7 CRPFEEHENIE
[FF8E (APSN-OSAKA), 2007, FRHHTM<T
HbRITEED SILVIRBEDORAE > TS &
BAoND, BOFHLRE—HICBRYERN IS L <
PREEOREREE RS & s (RS, 1997), &
PERRITH 9 B itEAs 2 g i< v, FIREIR
tiotg Rk tic BV T T 2204 THRMAL DS HEA
TWeis o, BYENSZOFNTH B Al E
oMb,

ERO 7 FHERINL L EHIL L OLLE

ENT 7 F RO LR BEE S & LT, R
JEFHRIMA D 5 [FIHR D 7' F MR FR I,
ZOFPFNILL, FROBE G L <, MIEAN
M3 kATWEIE, BILEE, O
MRELHE L >T0E (LUIRED, 2000, FHR

T, 7FOEOHERKE LT, RRIGHICELS
VVBELAMNERETHLIEFEIAOLNTVLS
(iR E A, 2001, FHRTO A /' v EEE 3
42~46ppb (1995FE~20004F) < (FalfiZA», 2001),
Vv ORBRAERTIEED > ThH 5 A0TA0
(12h) ofii (v v @ 1 EfEEH40ppb A H A 72
A ORENME) 1F, THOEWER (5 H~9 )
ONHHT, 17ppm « hTH - 72 G IE D, 2007
HWE S (2007 IT&NR, 7 ORESIHE N
5705 4 VL ~VIFAOTA0 (12h) T17ppm *
hTdh %, 7, Matyssek et al. (1995) ®AOT
40 (24h) ITXB7VF 4 INLARNUPLHDE,
FHROMEZ, 7V F 4 HVL LD 2fEEBAT
Wi, INLDTENG, £V VvBFHRO 73+ 0
HEBHEAZHEL>S2EZAOND, ZOflic T+ D
FHEOFKRE LT, vHORENEREIN TV,
FHRTORETIE, ¥ H Tk BHERAEORAIC
v, FEowELE LU HIERESES, T
BRIEESEAL, #E, 7r2rEBd s —RHIciE
LEZoNTVE (#Eh, 20100, i, fIE
PD T FANFOYHRICLZEORES, T
BOBERDO—2EFZZLOLNTVS, FITHSHD
JRRCTER L7 7 HRRICiE 7~ F i L
TREWS 5720, EORHFMETL T, Miic®
pEHfEEINTVWS (b EiEe, 2000, —4,
[ o> + 3 (3 E L & Rk otEEARfR L TH 5
B3, 20024F @ T HEpH O JITE i 13495.2~6.0 (ki
137>, 2005) T, I HMERE A A v DCatt E M
DOFNZHI 5 ~12cmole/kg T HEDO (L IR D
SNTVWIEWV, Lichi->T, FHRO 7+ 0B
TEBIELICL 2 b0TREL, vHOARE, 7
FANFORE, TLTHEEOL Vv EFITLD
BENRERTEENETLTVWEEEASNT
W3,
ZOMICENT 7 F ORBSIRESh TV A
B, mEEEEL & LEs, 2002), #RRGE
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gl (FhPEEs, 201D BETH B, TDHEIR
JFKIic>WTs, &y, BIEE T+ 5%
ohE, fREEFEORE, wEl, LHEL, g
gk, v oRFELELOERBERHI LTV
205 (EH - /MR, 2012), 72, FKIEZH S5
ZENTOREL, 2L, Fidmiiss &, 3%
OEHALIZ SV TOFHER SN TV,

Pbo XSz, 7 omBicidtks BIHRRKNZE
ZoNTW5S, MREMLTDA Vv ZRE
LRG0, RBIFNTIEAF v 5 v Mg
B vy B LEYE O G FT, AV ViR
ELobDbLREVIEEZRT) BHlEShTED,
20054 o FE -1 4l (3 30ppb (& HAAKR T AT,
2Tppb (BER) & TH -7 I « (LA, 2008),
INSOMEBFHRE L L TERWETH b, FIR
EIRILOREM IS0, FHROA V' VB XD
MHEDEVWEDEMESN D, F7/, FEFHIIGHE
(LR E F TR B4 VIREREEIC L 5 &,
RBIE, FERILEO A+ VR, 7 IcEE e
Bz aLr~uciRishr-r FBEE, 2012, L
toc&ps, Dl EbMRERHLITBVWTT
FHROFRICIEA Y Y 3HEL TRV EEZLDS
Nbd, —4, HREWlNcBVT, T+ ANFD
BFEICOVTEFEMSRER I TV IV,
ENSOEBIIOVWTIE, BHEDLZAWLMLT
370,

Lo

A TR, MREHKILOBT 5 7+ FBRED
WE B £ B O T P 2 J -~ o i
R, ENO—r stk t & T HEHER O
THEpHBMEW C &, Ca, Mg, KEFEOREH D
BCAIBZ VT &, FREMENZF LBV &
WO ET8 o Foo BIEALFRED ©, BRiE L
M7+ OERD—KNTH B[Rtk ZRE L1, +

HORMLIZOWTIE, ARE SEMT 2 LE N
bHBHEEZEZONG,

HEF

MURESRILO L3R E I H 20, UL, Kk
I, FEMET S L OBER, SR
e wicii & Lic, ImOEHEL £,
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PR ER O EERKKIZE
A VX E Palaemon paucidens&h 7V X< EENeocaridina spp. DM

BT KPS R & H F
HEENASAFEEENSHRE B F % &
BB KBRS = B & A

The distribution of the freshwater shrimp Palaemon paucidens and Neocaridina
spp. within canals in Hikone City, Shiga Prefecture. Kiyohito Morii (School of En-
vironmental Science, The University of Shiga Prefecture), Mitsunori Nakano
(Graduate School of Environmental Science, The University of Shiga Prefecture)
and Kenji Iwama (School of Environmental Science, The University of Shiga Pre-
fecture)
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Habitat use pattern of fish in the coastal area of Lake Biwa, Takashima City,
Shiga Prefecture. Mitsunori Nakano (Graduate School of Environmental Science,
University of Shiga Prefecture), Kazuo Uehara (Sin-asahi Land Improvement Dis-
trict) and Misako Urabe (Faculty of Environmental Science, University of Shiga
Prefecture)

To clarify the differences of the habitat use pattern of fish between rice field, emergent vegetation
area and irrigation ditch of the coastal area of Lake Biwa, we collected fish from 2011 to 2014 at
"Mizusumasi rice field" artificial swamp, two emergent vegetation areas, and an irrigation ditch in
Takashima City, Shiga Prefecture. In the swamp, 16 species were caught, and Carassius spp. and
Cobitis spp. were dominant. In one of the vegetation areas, 14 species were caught, and
Sarcocheilichthys variegatus microoculus and Cottus reinii were dominant. In the other of the vegetation
areas, 17 species were caught, and Carassius spp. and Acheilognathus rhombeus were dominant. In the
ditch, 24 species were caught, and Carassius spp. and Micropterus salmoides were dominant. The note-
worthy characteristics of each habitat were that some species, including Silurus asotus and Cyprinus
carpio, that reproduce and their juveniles grow in the swamp, that S. variegatus microoculus, C. reinii
and many juveniles of A. rhombeus are abundant in emergent vegetation areas, and that the
ammocetes of Lethenteron sp. is consentrated in the irrigation ditch.

Keywords: conservation, phragmites australis zone, fish fauna, seasonality, reproduction
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Ethics and codes for keepers and managers of the collections in natural history
museums. Gen Ito (The United Graduate School of Agricultural Science, Gifu Uni-
versity) and Shinji Fujii (University of Human Environments)
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