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Helicodiscus (Hebetodiscus) singleyanus inermis Baker, 19292\

HHEORTT - fIH KT

First record of Helicodiscus (Hebetodiscus) singleyanus inermis Baker, 1929
at Takiyama town, Hyogo ward in Kobe city, Hyogo prefecture, Japan

Ryoji TAKADA * and Taichi WADA **

Abstract : At Takiyama town, Hyogo ward in Kobe city, we found a lot of micro land snail
Helicodiscus (Hebetodiscus) singleyanus inermis whose original distribution is North America.
This is the first record in Kobe city, and we will report about the characteristic of their shell
and the environment of their habitation. Moreover, we report remarkble decrease of the
number of Hawaiia minuscula (Binney, 1840) which have been distributed all over Kobe city,
in recent years. The facts may mean that Helicodiscus (Hebetodiscus) singleyanus inermis has
encroached upon the habitation of Hawaiia minuscula.
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Geographical variation of color band pattern in shells of the landsnail Euhadra latispirva yagurai
(Bradybaenidae)

Takeshi SUZUKI *, Takuto MIYAI * * and Ryoji TAKADA ***
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Setting up of the deer-protect nets around endangered fern Monachosorum arakii Tagawa
population on Sasayama City in Hyogo Prefecture

Takeshi SUZUKI

Abstract

*, Sei-ichi HIGUCHI * * and Tomiki KOBAYASHI ***

: Monachosorum arakii is an endangered fern in Hyogo Prefecture. Only two

populations are known in Sasayana City, one of which has disappeared due to deer-eating
damage and another still remains dispite of partly damage by deers. We have set up deer-
protect nets to protect the remaining population. The 180 square meters protect area costs
only ca.¥30,000 and two hours’ working of twelve people.
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First record of Ricania quadrimaculata (Ricaniidae;Hemiptera) in Himeji City

Taichi KITAMURA *, Izumi IWAI * and Takeshi SUZUKI * *

A AT R NT v E Ricania quadrimaculata Kato,
193E BB T 2T ERORRTHDL, M
E (1933) ICIXEEHE O D0 T W 7 —KRIEH D
HODOFHE LN, F4 OBBEIEITRET O S HA
b5, ET-BETIX Ricanula |8l 5286550,
AW TIX L OMPE (1933) O%L &>, A4
FAR NI B EBXEETAN L Wi E T TR20mm E 22 0,
[EE TIX R E Wy 3 7N 1 & Orosanga japonicus
(10mmAfE) EHARTHEHLNIREOETH D, =
NWETHARENTHEBDHRE SN TWDD, TN
TIIHMOH T, BERNTIIWEOA AL TR T
NEEBRELZOTI ZICHIET 5,

20164F9H 21 A & 07, BRLRK T7 S B 5 55 A AR W
TR D ALA R —1%, BN O VFEEE RS TR Ot
RE LERGORRMRY 3 0w 7EORITH > T
52 BRSO, BN OAPRE &R, FEEE A
BLED EIEDWTHEDY 9 &35 &, il =ik,
FORRITIEa—EBRTZ EOREREN, T<D
HiebIE b, TOEE»o A LITBWz <, #
LTHhDE, "TdaEDMiir-7- (5H1, 2),
FEONTEELVHALNIRKUTHY, 17 —F
MREBET DL, RBICHMAT A F T TRy AR
T (BE4 - JEREEEAEE) ([ X< EITWie, FE/
4, Tquadrimaculata] OET 2 TR DD O HEE )
WD Z L, AR REOAPEOEDEHNEL IC)
TR D EORFHM D KL< —& LTz (BE
2004;/NE 2011;Denb31 2016), E Dk, WAz A& B
OIEMEE O LA - KRR RICGFE2Z%EY, F
FITRINTaEEEELTCHENWE,

AT TR ANTrEOARKENTOREITDT
NTH D, RO T ILE RIS R (&
2012), ZHEIRABTT (2 2016) BdH b, ¥ —

w IS T SO AREE AR T 672-8031 AKS i fifi i X FE /672
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2017T4E3 H 19 H 528
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Annual, diurnal and vertical changes of water qualities at the shoreline
of Koshien-hama beach, the innermost area of Osaka Bay, central Japan

Masaki SAKAGUCHI " and Ryohei YAMANISHI ?

Abstract : Water qualities such as water temperature, salinity and chemical oxygen demand
(COD) which may affect the condition of littoral organisms were surveyed in detail at the
shoreline of Koshien-hama beach, the innermost area of Osaka Bay, central Japan, by the
following methods. 1) Year-round observations from 18th July 2015 to 31st July 2016, every
day at noon, at the fixed point with a depth of 0.1m along the beach. 2) Intensive observations
at 6 hours’ interval for 6 days, repeated three times on December 2015, March 2016 and
July 2016, at the same point. 3) Vertical observations at depths of 0.1, 0.5, 1.0, 2.0 and 4.0m,
monthly from January 2014 to December 2015, below a floating pier installed near the fixed
point. As the results, water temperature ranged from 8.9 to 33.5°C, and salinity ranged from
2.14 to 31.3 per mille through the year-round observations. Higher values of COD appeared in
the rainy season while lower ones appeared from mid-September to the last of March. Results
of intensive observations suggested a diurnal cycle of salinity. Those of vertical observations
showed a wider range of fluctuation near the surface both in water temperature and in salinity.
The results are discussed in relation to rainfall, influence of river water, and flow of sea water.
Comparison with the records of automatic observations of water qualities at specific points
in Osaka Bay conducted by the Minister of Land, Infrastructure, Transport and Tourism is
attempted.
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M OESGERE & 3T < DV X G ComEZLLORIE %
TV, AR EF B2 LT,

Ak
1. FAESET
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4. WPIEEH
1) #EKiR

POKEIZ > bR D LRI KSR B 0 R AT
EEF 272 LiIAZL0.1CE THtlito 7=, FFIZIE, Tetra
Japantk &M T VX VIBEF LHER L, TV
HVHEIR Bt o Te B TAE A A IE LT,
2) Hoy

JAAEZEAL I L O6HER & & o EE I E TIE, BRIk
L7=iiKE Xy bR MAEBRBICANTERELIR/D, #
#AXF 2 45 EFF METTLER TOLEDO Seven GO™
Conductivity meter SG3% fif > T=EWN TR2MM ) % £
EOTHE LTz, %G CORELLOFA TR
BRI E LIREF O S (%, /S—3L) %
KTz,
3) CODfH

HEAGEBE D%, BRAKGATIZE N Ty bR FLE
BDOUEKE Ny 75 A RCOD (R - I EH#iFH X0
~ 8mg/L) (BRAAEIANTHYL2AFIEAT) % fi > CTH
E LTz, RUBREAILIEE Uo7,

R
1. JEFZEE)

20154F7H 18 H ~20164F7TH31H M380H W D7 — %
ok = N
1) kiR (K3, #£2)

B EIE33.5°C (20154688, 10H), HAKEIES8.9
‘C (20164E1H25H, 2H1H) THh-oTz,

20154E7T H 27 H 2258 H 18 H dREIZ30°CLA L% 19[EIFE
LTz, ZD%, HRaIZ/KIEMETL, 1037
H25CLUUTIZ/e o7z, 1IAHREIZ200CLL T, 12T
NI CLAFIZ 72 o 72, 1A A B2H AN R D
W AKIRAME <, 20164E1 A 14 H 25217 HIZANT T10
CHRWGZ10EFEE LT, D%, WKEIEERL, 3
ARIZISCUL B2, 47 FAICIZ20CE B2 5 B
NHY, 5HTFAINIE2CEBAD AN H 72, TH E
AIZIF0CE B D ANBND X927, TH28H
DIRE, FROMKREAIIZ30°CLL Iz 72 » 7=,

20154E8 H 72 52016457 A D 14ERIB66 H A2 £ & 0%
L, 10°C R A30.3 % H, 10°C LA 15°C ARG 283.7 5 A,

15°CLA_E20°CAT232.5 # A, 20°CLL 25 C AR 232.5
# A, 25°CLL E30°CARM 2.5 # A, 30°CLL L2305
» A CThHoTe, A KREZTELIZ1H E2H DY
WEAKIEL, THhZEN11.9C, 114CTh oz, 128D
KR OFEEIEIT20.38CTh > 7=,

2) sy (X3, #2)

AEIORIE T, H/MEIZ2.14%0 (20154E7H19H),
B KABIE31.3%0 (20154E11H 13, 14H D2E]) Th -
7= (X3),

201547 H 17 BT & B3 25 [ 1L R 20 e ofs U RS &
Hi=bH Lz, EEOISHHIA FEICHT TREHIC
DIV o T, EHEDIBH35.69% Tdh -7z
D, FDH%E%LL T OIRBENRFN T, D LI DA
B 720, 9H29B1Z30%Lh &R o7, ZHLAKELH
RE T30% A BT LR SHER LT, 20164F2H 13t
DOEFNKE DT, 3SHIXHF « FAIT30%LL 28
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AT MNE L 72D, 18%lh BiZr o722y, THR
T H30%olZ T w2 o T2,
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D18H DL 4y 735.69%0, 19H 132.14%0 E 1Ko 1=, 7
A22H29mm, 23 H25mmdD %, 24 H 1Z22.95%0 O fii/]ME
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BIIBERNIC L s THEADIR T ZHERN L bRAIC L
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ZOXIICHEMICHHE L TS DR TR A LT,
R H0~3 A RZICH v MEA R LTz, EHI2Z
L%, R EEMRTE RS &, [RERICEERZ0~3
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Oligohaline (5%0>S=0.5%0) (253 Hivd, 7272 L,
BERE e DT OBR S 238 T 5,

ABNCR 2 &, 3@ (30%=S) DIX20154F
10H ~20164F4 H T, ¥Ry (S=18%0) D1%2015
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HEZKIR (°C) ¥ (%) CODfA (mg/L) i timm
WERES  H $=30 30~18 18~5 5~0.5 0.5>S 0 1 2 3 4 5 6 7 8 Xllal¥k ‘F¥HE  HMNE
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7H 31 29.3 0 14 16 1 0 0 0 0 1 4 4 7 9 6 6.2 106
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{&%m&)t (I4A) 53 OAR T IX R &@11512
B (19.8%0) 12 2%, %@?&185%* (26.3%0) , 13 H 18FF (23.0
%o), 14H18KF (23.4%0) T o7z, 18HEIT KM DR
WM 720, 4RI K X < 51 < FHIREZI TH 5,
BOTEIEHM A H E VKT Ly (#£3),

W AKIROZE T/ & < JAHMEZ FFIZFRO RV, K
EREPITE T L& (14H02 1 20, 9.6°C) D6
FEDOMWEAKIRIZI2.8CIZHIRT L7, F7z, 6512
H120.9~2.2CHO EH R H -7 (#£3),

2) 20164E3H 14H ~19H D6 = & olE Tlx, B
M%3AIZ 2> THADIK TR H o7z, TDO%IA %
B O S oOEKER D= (K4B), 16 H248F (19.9
%o) , 17 H 2485 (24.0%0) , 18 H 2485 (25.0%0) T - 7=,
16H 17RO =0 — B LEIO T T, WAL
INEWIETCH o7 (F4), 15 H LA O 24K X85>
LRI AR 2 I LR DA ThH - 7=, 18H L19HIZ
IT—H2[EOFH & 7o 7228, WINLZET /NS0,
WK OB IR X < 6D 5 120223 1F T0.6~
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FHMECTH D, FMNE1716mmiZ201548 A

4.9C L5 L7z, Bl FIZRIEMEW & & (16H04 :
w®1m4mn0mﬁ@@mmumﬁt’ifﬁTb
70, RIEAEWE X (18H02 @ 30MKIR11.6°C) D
6H%50>{ﬁ7k{m 136 CLEMNoT=, £7=, FriFDA
RIF BN < KEAE VW (1TH4.6h, 128 0 &R
14.2°C) & %1%, 68 (11.6°C) 72128 (16.5°C) I
WEAKIENRKE S EH Lz (#£4),

3) TH26H ~31H D6 = & ORETIE, Mg <

WP DR T 25807228, BN AR bk
Mmooz (X4C),

26 H 6B DE KR (25.9°C) NHE S22 < (FFETD
HREERFE % 0.0h) SURS E 57220 (12 : 0005%IE
25.6°C) &, 1200 #EKIE (26.0°C) H36HF D HEAKIR
LIEEAEEDL R oT-, LinL, Z0OHUSMIH
6REFDWEKIRIL— H DRIREA AL, 128121 BA L
2o FRITICHE N Dol & & (27THO.5h) Th,

HF LR (12 1 000%1829.1°C) D% % 1F CifE
KIEN EH Lz (27AH6:00 25.7°C, 12:00 29.3°C),
T2, FRITORBERSH D L& (31H5.1h) (X128
O AR 260 DOEKIE L V5.0CH EHFH L7 (31H

6:00 27.7°C, 12:00 32.7C), &i& (31H12:00
DEIE 30.6C) L LEFR Lz, ZoREEoMEKIE

[Z6HED S 12051225 F T0.1~5.0C LH- L7z (35),

CODfEIZ DWW T, 12H, 3H, TH & HICEHM
REFHERD RN 72 (K4), LavL, 12H 1F2meg/L%,
SHIX2FE 72133meg/L%, THIZbE 72 1d6mg/LE /rd3 =
LR ot

3. MmEEZAL (45, 6, #6)

D 2FMORER R TR, HES4.0m Tk
1510.5°C, HE27.4°C, FEH18ACThH 7=, HX2.0
m TIE%9.3°C, % @29.0°C, FEHI8.7CTH - 7=,
R S 1.0mTIEHRK9.3°C, % ®30.6°C, F#J19.2°CT
B otz, TEE0.5mTIEAIES.3C, HKH30.8°C,



3 WEECOMEKE R R (2015412)

12H11H 125120 12H13H 127140 12H15H 12H16H
PR - O /K R SR iE 6:00 - 13.8°C 14.8C 12.8C 14.1°C 14.5C
12:00 16.2°C 15.8C 15.8°C 15.0°C 15. 6°C 15.4°C
18:00 15.7°C 14.7C 14.7°C 14.1°C 15. 6°C -
24:00 14.8°C 14.6°C 14.3C 14.3C 14.8°C -
MEH AR EONEME  12:0005%I5E 16.9°C 13.7C 14.8C 15.2°C 15.5C 15.7C
H e U 22.0°C 14.7C 16.1°C 15.8°C 17.2°C 15.7°C
(05:50) (12:50) (14:30) (13:30) (12:40) (12:00)
H i IRRUIR 12.0°C 10.5C 10. 7°C 9.6°C 11.5C 8.9°C
(23:50) (08:30) (07:10) (02:20) (05:30) (24:00)
H FRIRFTE] 2K 0. 8h 2.0h 2.9h 6.9h 3.5h 2.6h
(PRl - T12) (0.8h+0.0h) (1.4h-0.6h) (1.6h-1.3h)  (1.5h-5.4h)  (2.6h-0.9h)  (1.3h - 1.3h)
RGN T ) T 00:49 15em 01:19  7em 01:54  3em 02:31  2cm 03:12  7em 03:57 17cm

Wl 07:28 139cm  07:58 144em  08:32 147cm 09:12 146cm  09:56 142cm 10:45 136em

Tl 12:39 89em  13:15 87cm  13:54 87em  14:39 89em  15:30 92cm  16:34 9dem

Q] 18110 139cm  18:47 142cm  19:27 l4lem  20:09 136cm  20:54 126cm  21:46 115cm
RZATLAEHA TH D, Z OWIFNIFAOTERE OB MENAS, BOFHRZZ U SR 2y, 7 BT HICRE b 5,
OB O H 5| & IR E VAR, BHOBMHE &3/ Suy,

#4 FHEECTOWKIE R FEZL (201643 7)

3H140 3H150 3H160 3H17H 3H18H 3H19H
FH - [l e O ¥ 7K T SR e 6:00 — 10. 0°C 8.6°C 11.6°C 13.6C 14.1°C
12:00 11.2°C 12.8C 11.7°C 16.5°C 15.4°C 14.7C
18:00 10.5C 11.2C 11.9°C 16.0°C 14.9°C 14.2°C
24:00 10.5C 10.2°C 9.9C 12.5°C 13.7°C —
MEH T RREDONEME 12:0005%R 6.6C 10.9°C 10.0°C 14.2°C 18.2°C 14.4°C
H e &R 8.7C 12.8°C 14.0°C 18.0°C 18.8C 16.2°C
(15:10) (15:30) (15:30) (14:30) (11:10) (17:10)
H i AR 5.9C 5.6°C 4.5C 7.2°C 11.6C 10.3°C
(05:20) (06:10) (04:30) (06:30) (02:30) (24:00)
H BRI 2 0. 2h 9.2h 4. 6h 11. 2h 3.9h 0. 8h
(/FRi - F#%)  (0.0h+0.2h)  (3.2h-6.0n)  (0.4h-+4.2h)  (4.6h-6.7h)  (3.7h-0.2h)  (0.0h - 0.8h)
RETIWINL A T ) Tl 04:13 72cm 04:52 92cm

i 10:08 117cm 10:33 106ecm 06:06 106em  06:04 114cm  06:33 117cm 06:42 116cm
Tl 17:29 28cm 18:50 33em 20:19 36em  21:39 35em 13:04 85em 13:19  82cm
i 23:45 102cm 15:33 92cm  16:28 100cm
ARl 22:35 33cm  23:14 3lcm

SHIGHIZ E5ZD T2, T & OB DD /NS W Th 2,

- T Emm ——HE/KIRC —— /7S (%) ——CODfE mg/L
35 70 35 35
A
25 , 25 25

20 A ﬂj 40 20

20

15 m} o = o= O Sy 30 15 30
O
10 20 10 20
A
5 | 10 5 10 i
! L M A
& A
AII 1 I |
0 Sl G S Bamans | 0 "i' 0 0 II 0
(= =] (=3
8 8 8 8 8 8 8 8 s 2 2888 8 8 8 8 8 8 8 8 8
- B N- N o 2 S a8 5.8 S
M m m M M M m o m D oMW Mm@ mom m MW m m m m m
©O -~ N o ¢ 1 © =~ Tl e L © @ Q =
i T B B B B @ s B g @ =2 A A a4 & & »® »
m m o
N o~
— [22]

X4 WEEOHEAKRO B EZ A 2016612 11 H 1285 ~16 B 120508k, B 1 2016483 14 H 128~ 19 H 18K DERK,
C : 201647 H 26 H 6F~31 H 24FRFDFRAK, KR (CC) - #2453 (%0) « CODJE (mg/L) 1XAHhOME%E, MiE (mm) X
Flh Ol % Fede,
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#£5 BRI COWKIEHEZL (20164:57H)

TH26H TH2TH 7H28H 7H29H TH30H TH31H
FF - 5] 1 OO /K T8 SRR i 6:00 25.9°C 25.7°C 26. 8°C 28.3°C 28.0°C 27.7°C
12:00 26.0°C 29.3°C 31.2°C 31.7C 32.0°C 32.7C
18:00 26.3°C 30.0°C 30.5°C 30.1°C 30.8°C 30.8°C
24:00 25.4°C 27.8C 28.8°C 28.3°C 28.7C 29.3°C
M R G R ONEIE  12:000% R 25.6°C 29.1°C 30.6°C 31.0°C 30.5°C 30.6°C
H e U 27.1C 29.9°C 31.1C 32.0C 33.4°C 32.4°C
(15:10) (13:50) (13:30) (14:20) (14:30) (17:00)
A R 24.4°C 25.3°C 26.5C 26.2°C 26.5°C 25.9°C
(06:30) (05:50) (05:30) (05:50) (05:30) (05:10)
EECETETHEES 0.2h 7.8h 10. 7h 9.7h 11. 5h 9. 4h
(FHi7 - /F#%)  (0.0h+0.2h)  (0.5h-7.3h)  (3.5h+7.2h)  (3.9h-5.8h)  (4.9h-6.6h) (5. 1h - 4.3h)
KETHIN R T T - 00:04 140cm  00:57 136cm  01:57 134cm  03:03 136ecm  04:05 141cm
T 06:07 84cm  07:34 T6em  08:47 66ecm  09:47 56cm 10:37 45em 11:22  35cm
W 11:29 1265em 13:05 117em 17:10 123cm 18:14 134em 18:39 142cm  18:22 149cm
Tl 17:37 86cm  18:38 104cm  20:06 117cm  21:49 124cm  22:48 123cm  23:28 119cm

TH2TRIXFEOA TH 5, T &l O O ZED /NS WREHITH 5,
FE7-H (TH2TH~31H) T, BI2BEOWKIEIXFEI6RFOMEKIE L V3. 4~5. 0CEVMEL & o7,

192CThotz, £/, BX0.ImTIEHKIKES.0C, i
F30.8°C, WH#J18.8°CTH o7, T E4.0mTHEAKIELD
FERFEN R B/NEL, EE0InTRbRED-T-, &
EEIZ20144E7 H L8 HIT, AANEIZ20144E12 A L2015
HF1AICFEE L7 (M6),

TR E0.1m & 4.0mDO KR A R L= 01X, 20144510
AL11HDM, 2015%2H E3H O TH -7, 20144
1A E2H DTS, HES0.1m& 2.0mDUFEAKIRAN A L
77 ZORNIHE S0 ImOWAKIBBK o7z, D1k,
201548 H £ TR X 0. lmDf/KIR A @ -7z, £ LT,
107 L1 ORICHEE, WiiL, HFEI0.1mOHFEKIED
K< 72 o7z,

2)  HEAIE, R S0.ImTIX R AKAE2.3%0, & fi30.7
%o Cd > 77, T S0.5m TIIEALAA2. 4%o0, FicrmifiE31.0%o,
B E1.0m IR E2.4%0, f & E31.0%0, 78 £2.0m
TIXFRARAES.0%0, i fE30.8%0, F 771 X4.0m Tl
R AEAE18.7%0, HrEf31.1% CTdh - 7= (M5), FRAKH]

35

4BAMORENRZ W EEBMEL, MERDRWES
Mol
FAREZRE L 720k, RS L 5 KRINO®%TH 5,
WLV AKIE EHE A DZEEN AN D 72 < EN L E LT
Wz, D TR E THEOMIIEE LUV DIX20144F
47, 5, 94, 20154E10H Th o7z, Z D& ZHFk
BIXEENS TRETIEERIC TH-7-, LD
A EEATRELY LS ME ST,
3) CODfEIZEZ T b3 2~8mg/L, F 7132
~7mg/LZEk L7 (X6), &S DCODH D EM
Img/LLN (24EIH o 15[E]) D A b HiiE, CODED
ENMREVA LB o7, 20144E1 A HIE DT S4.0mD
i (Tmg/L) M@V, TN FRIEH 7-E i OUEK
DOCODEDOEE) L FIEF ULE 2R LT,
4) ARG & W TR OWE KR A2 T 5 & (36),
WEA FOIm T FREED TR LEWME 2R LT,
20154F8 H22 H T, Hmix L <El7aflE (7% % 1%456.5

30 o

25 "/\ ) 50

ol \"/
\/

15 ¥ L
10 i

g : %

0 | B | . g % % g § . ! g/ . 0
m m m m m m m m m m m m m m m m m m m m jung m m m
<+ © o~ o~ <t 2] N — o — = © <H [Tel oo} — N [=3 o N © [°¢] © —
N N N N N N N N (o] N (2] N N N N N N N N N — N N N
e O - G N - O O SO B s G N R G N O &
— N o <H o © o~ o] fe2) = =i N — N o™ <t 0 © o~ oo} [=2] = i N
'm__ — i -4 'Hi_ — — L |
= =
= (=3
N N

X5 —XFay b7 77 TOHESOEEEEFRKIAABNE ThTNORIDOES (%) O

HEEV 3z, 14 B E (mm) (3402 Hide, 2014F2H &4 13 E0.1m & 2.0m TOBERIK,
B LAMIEE0.Im, 0.5m, 1.0m, 2.0m, 4.0mTHEK L7, 140 MM EIZEAKE TOI4H [
DK EEZ AR LT TH D, 201448 A 10H BRI 4 B, 107130 BE195 25 HA
Bl 55 & e, 20154E7 A 17 B AR 15230 L2 EFE, 8H20H Z ARIHROMER LR,
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#6 —XFI vy b7 TT7ERTEREOENIE E REEA A (12 0 00) ARMEO K
BLNS T TES  20154E7H 24H 8H22H 9H18H 10H23H 11H26H 12A21H

—X7ay b7 T 7EME 0. 1m 26.5C, 2. 3%0 27.2°C, 6. 5%o 23.7°C, 28.6%0  23.4°C,30.7%  17.1°C,29.2%0  13.9°C, 27. T%o
-0.5m  26.3°C, 2. 4%o 27.2°C, 6. 3%o 23.6°C, 28.7%0  23.4°C,31.0%  17.6°C,29.6%0  15.4°C, 29. 7%o
~1.0m 26.0°C, 2. 4%o 27.2°C, 7. 4%o 23.7°C,29. 0%  23.4°C,31.0%  18.1°C,30.0%  15.6°C, 30. 0%o
—2.0m  25.2°C, 7. 9%o 27.2°C,16.2%0  24.0°C,29.7%  23.0°C,30.8%  18.5°C, 30.2%0  15.8°C, 30. 2%o
—4.0m  23.4°C,27.0%0  24.8°C,28.7%0  24.3°C,30.6%0  22.9°C,30.8%  18.5%C, 30.4%0  16.1°C, 30. 7%o

- ThEEAS ] ERIE —0.Im 27.1°C,2.95%0  29.1°C,7.08%0  25.4°C,21.4%0  24.8°C,30.2%0  17.0°C, 27.9%0  15.2°C, 30. 0%o

1A PR IR BLIES AR 0. 5m 26.75°C, 11. 96%0  26. 86°C, 26. 22%0 23. 96°C, 26. 25%0 21. 75°C, 30. 08%0 18. 14°C, 30. 98%0 13. 66°C, 28. 1%0
~1.0m 26.08°C, 13.53%0 26.84°C, 26. 22%0 23.69°C, 26. 78%0 21.57°C, 30. 09%0 18. 16°C, 30. 98%0 13. 73°C, 28. 22%o
—2.0m 25.02°C, 18. 78%0 26.79°C, 26. 24%0 23.73°C, 28.07%0 21.46°C, 30. 1%0  18. 18°C, 30. 98%0 13. 82°C, 28. 59%o
—4.0m 23.47°C, 27.19%0 25.56°C, 29. 21%0 23. 78°C, 29. 53%0 21. 25°C, 30. 12%0 18.17°C, 30. 98%0 13. 98°C, 29. 57%o

TEJ T A AE -0.7m 24.19°C, 23.63%0 26.45°C, 23. 69%0 24.31°C, 29. 94%0 21.95°C, 30.98%0 18.31°C, 30. 28%0 15. 73°C, 30. 76%o

BAZENT R A FRAE -0.5m 26.59°C, 21.33%0 26.46°C, 30. 32%0 23.96°C, 31. T7%0 22.38°C, 31.91%0 19.18°C, 27. 76%0 14. 09°C, 26. 27%o

—XF Iy b7 T T OESSITAREATREE R LIREF TR, WEIROESSIET V2 NS F TR T,

T HE IR BB

CTEJINATE - BZENTRIE AR SN T =4 25 Lz, 12:0007 —4 & ] L=,

BAZENTR D11 H 26 Hid—1mDF — %, E£7-12H 21 H1%14:00, 0. 5bmO 7 — Z Z4HH L 7=,
TH16 B & RS i@ amtE e B, 178 ML AHEICH B L2, 6~19H205. 5mm, 22H28. 5mm, 23 H24. 5mmD A - 72,

By
%

825 HILH A5 A REA Z @i, Z D

%o, F 7 RIIET.08%0) %N L7223 MEZKIEAN1.9°C & )
o7z, 10H23HX, HEHEME, BrEE MrEesd
B HYDETH 1273, BFEOMEKIEN &)
of, Fio, BEEAGEATHETIE, SRS L BIEK
IR EE S MIFIER CEZ R Uiz, 11H26 H o= #EIT
REA.0mE THEOVE CEE R LI, BEEETH B
T O INEIER CEE & 572,

=R

KBS O CTOBERERB N Db 5.

HPEE D> (1991) 30 CHE T e oo A7 5 ) 7
A2 W, [RRFRKIC X 2 K ERNE % 19884F4 A
2 H19894F2 A £ CTOMICHE Y K LI L7z, HIEIX
KIR, AfFRE#E, Y4y, CODfE, pH, 7 mm 7 ¢ )la,
7 AR, BREMEOTHRICE S, Z O
TN B ) UA~DH FITHE S 35 W O 223 B

-
—

—+—-0.1m O -0.5m

35

<

-1.0m

TI9ANH21H £ TIZ8ImmD &3 B - 7=,

THDHN, WELZKETEEOF T, HIEMIEK
BAL LD OHRTH -T2, ZDOZ 0D, Y
DAL 52 COWDREERIE, B Th DR
PEDFRD TEWE B LT,

B0 (2001) 1%, BAAMEEECm L 72 KFN R C 19964
4R 5199844 H FCo24M, Al L2fal E
MICERK U, MK & 55y 2 J0E Lo, HEKIRIE9.1
~26.8CTH Y, H/HIE31.2~32.9% Th-o7=, 7,
FARBIFR] Z & D1 OEA{LEZRH T2 A, —HD
IR ZAIIFEIC L > TRAR D 81.0~1.5CT, ¥y
B 72130.4~1.1% T > 7z, WEAKIR G E DS —HHIX
FRICEEZ Y, ZE LW, £, KAa-4 (2016)
1Z20144F & 20154F O24EMIC D 7= 5 M A 10l 7% & B A
DOFT, YT T28.9~32.1%0, 10.1~27.6°C%,
YT R IR T30.0~32.1%0, 9.8~27.6°C%, A
i F B Pk T30.1~32.1%0, 10.2~27.4CAE#HE L T

=%=-2.0m O -4.0m

ol

vy

&Y

0 4 T T T T T T T T T T T T T T T T T T T T T T
m m m m m jund m jung {11 § jing m m m m m m m m m o m m m
T 8 FE 5 ¥ 8 4 2 8 8 2 8 % 8B 8= 848 3 8 3 8 &
mEZT O D DD B oD ENERDSE R e e o
W — - —~ = =
< 11
= =
N N
X6 —3XXFa v 777 TOERBE: KR (C, EOKRKWE) LCODME (mg/L, FOMIVER)

FNFENOWES OWEAIE & CODEIT AT A Fde, CODEDH

I fof

ERPHIZ0~8mg/LTH D, 201442

HEARAITHES0.1m E2.0mTOHERK, T HLAMIEE0.1m, 0.5m, 1.0m, 2.0m, 4.0m TEAK L 7=,
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W5, KFEOHEKEIZIER CETH -T2, ¢ %@m
WK TE OHEK DS, 1RIEZ O F FIRBEBINFIZH
%E@M%@of%%ﬁk@ﬁ%ﬁ%%bfﬁé&%
z bbb,

—J5, ¥R F AR TIE20014E5 H 2> 520024£10
Hﬁbkoiﬂm@wﬁ%ﬁﬁﬁmfﬁmﬁ,ﬁ%&
CORERHRNS D (BKHE 2004), ThiZLD &,
WF/KIR1E8.0~32.1°C T, H4y1%12.3~ %O%T%oﬁo
7R Cr Al L iRERENPAREL, £
T EDY RE Mo Tz, — HORERFE1320.4~3.9
CTEMICZICTH o7z, FHERED B2 AT T
2.2°C, 15HFIZ/TT39CERH L=, 72, ~HDIE
LI L D B 508, 0.8~4.8%0 T o7z,
B BRI N K O 5B % 52 T T ik % 7235y D KSR
MMTERZHIZLERLTWD, F-E0RFICEHA
Wl 1 0 & BRI R B oW KIS ER LTz,

PR - [ 0 NS 2 R ST M, - R L ST M - PR
I - B RO N LESCR ) — U I E T
Wb, FT, B b X — TR L 72 KD RE) 1]
VR S, BRI R D /NI 00 B - [5 d ~ D
AL DD, EDOWEAKOEE ITEHET, FIKR
FEBBEID DI 0 D BHED 720> 0 ARIE 5y D3 <
ETPRENS, BRECIERMSCHFHNABIEIND
N, TTU0 R PRy MIHEERYBADLZ ERD
DT, KREBHIROWEKGRFICH FREZED Z &
WD,

HyREEis o a7 U — NERBRNCIE, = h
P o ThA OEERIAE DL D, ORI
A R=RF~wFE, H=HH, ¥ RO UDBEEBFENT
W5, LnL, FICkoTHe<BEERRVEL D
STz, 014ETHICIIEE 0N H 0 IR LB LTz
2, 8H10H OEMIIZLARE, BEILZZ 1T h
a2 Rewn, BEOKRWIC LV IEES (X5 8H21H
FEARBOWES0.1m, 3.0%0 ; £ S2.0m, 3.0%) 2NE
IR W72 2 EDRIAT, BRIENRFEATLZDOTHA 9,
D%, 2017TH3A £ CHEE LR, Af 22 7

O, SIENHTRIEICERET S E TUIEDL KRR
VB2 DIEA 9,

4 [al, 380 A R ifee L ~C H - [l e i il 4 o0 g K 2 )
ELZOT, RVFELWEFEEEHAGNITHZ L
MWTET, WHOENEKRNBI0ANBL3ARE TH T
A vE> Z W&z, LT, BESHERE L
TH2 ORFICEVESMELS 2B Z & bRENT,
1) #EAKIRIZOWT

8H FAICik @ fE33.5C%, 1H FAa&2H Each
1&%9C%mbtommmﬁﬁk EAERCEA AT
— &R L, WAKIRITSE EOREEZ KX RS
TWHDTHAS D,

ASEIOWED 5 B, 201598 H 2> 5201647H £ TD
EMB66 B OMEFREREET LD L, BHERERETHRD
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WK IX10C AR 23105 (0.3 » A), 10°CLL E15°C
ARIEA3.7 » A, 15°CLLE20°C AR 232.5 » H, 20°C
PL 25 C AR AN2.5 % H, 25°CLL 30 C AR AN 2.5 % H,
30°CLLEN0.5 » A Th o7, IIMEAFELZ1A &
2H OVHEAKEE, £NFEN11L.9C, 114CTh-o7z,
L7223 > CHAEETIE, 10°CLLTD H 172 < 15°CLL
N8 H, HDHUVNZI0CLL D H L7 <20°CLL LA
5.5 57 H T -oiz, HEKIEDOFEEIL20.38°CTH - 7=
DT, Madden et al. (2008) DAFETIL, Warm (20~
30C) BT 50, LATFICE 54 ULKkETT 5,
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=A =A< Platypleura kaempferi (1)
A X7 vadl ALY Scotinophora lurida (1)
VTN ALY Macroscytus japonensis (1)
THABINIFH T H Vekunta maloti (1)
FFHH  Coleoptera (21FH)
A A 7 3 Staphylinidae  sp. (1)
FA AT A% Mimela costata (1)
2 Jf R LY Scarabaeidae sp. (1)
27X a B Melolontha japonica (1)
727 v 2% Holotrichia parallela (4)
A aHFx Mimela testaceipes (1)
~ A%  Popillia japonica 1)
b A3 b % Anomala rufocuprea (1)
Xa v NTANFT LT YU Protaetia lenzi (1)
w7 alx
aAF vy aHx  Adoretus tenuimaculatus (2)
T AR Anomala albopilosa (1)
TAeTe T X axrx  Neopristilophus serrifer (1)
T UNT LT
Protaetia orientalis submarumorea (1)
TEELUNE AR F
Cryptalaus larvatus pini (1)
R4 T 7 I LY Pheropsophus jessoensis (1)
N2 a v Myriochila speculifera speculifera (6)
a4 Ay Hydrochara affinis (2)
t A H LY Sternolophus rufipes (6)
=t /axVU L IxV Prionus sejunctus
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=T H Diptera (2ff)
a7 a v/t Dyosophila
AT AP T (1)
#1~% VU H Mantodea (1)
FA T~V Tenodera aridifolia (1)

Anomala ovientalis (1)

IE (2

sp. (1)



F a7 H Lepidoptera (1)
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