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Second Record and Recent Status of White-tailed Sea Eagle Haliaeetus albicilla
Breeding at Rishiri Island
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9Rishiri Town Museum, Senhoshi, Rishiri Is., Hokkaido, 097-0311 Japan

Abstract. A nest of White-tailed Sea Eagle Haliaeetus albicilla was newly found at Rishiri Island in 2019. A

pair found in 2017 continued to breed both in 2018 and 2019.

% ¥ w7 ¥ Haliaeetus albicilla 1% [E o KRG &
Y, EINGRLEEEMEYE, B XOBREEL v P
Y2 MIBWCGEEGEETE (VU) IliEI N, %2
DREVEB T onTws, FAEICE VTR
DAL 2017 FEICH O THER S L7 (JARH &,
2018). 2019 4EICEH S ICL > THIPLEITB W T
2HIH & 7% 2 BDHER I NI DO THRET 2., bbb
T, 2017 SRICHER S - BB o 2018 4E DL
DEIRRDUC OV TOME T 5. REOBLE» S H
B ORFE 2t 572, R CEE YO
Mzt T o7z,

1. RE 2HIB0A Y07 > DEFET R

201845 Hffuh 5 7 H FAIZ» T, Bodl
HIC B T2 F7 5 RN T 2 AR & 2 3 4 mT 18 ¢
SN, FE6 HTaICIE, 2L R 2M
Rz BURSTIC X DBEERL 72 £ 2 5, FHN ORI
HMEDLEDPMRINI 20, HETERLTWS
EMWRRI NI,

2019 FFizBWTH 5 H T AIH & [l < % £§
BN T 2 AR BRI S S 1 f-. R
X 2018 4 L [ARECTH - 7. FHH S BAUENTH
EXFDEMAEZIToTED, AP0tk 3
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1. 201946 ATHICRr—Vick W fanit4yny
vORL 1 PFor ),

Fig. 1. The nest of White-tailed Sea Eagle containing chick
photo by UAV on late June, 2019.

2. 20194F 10 H 21 HichggE I e b F=vich i sl
Fruveolt (%H).

Fig. 2. The nest of White-tailed Sea Eagle (white arrow) on
Todo fir photo on 21 October, 2019.

AERPFNDOHBOWEZRET 272012, £¥n
TDYWEBBICERLTWE, FRERL WY
BT Z D FEZ MR T 2 08236 - 72,
207, EES (2018) IfEVWEEREFAD
MR L2 e, AR 6 H N AN

Bt/ < L+ a2 7% — (Fu—y, Phantom
3 Advanced, DJI) 12Xk b 2 b B oER s e
DHERZIT- 72, Fu— Ik 2FETIIBLE 2 TR
UL ted v X9, IRATE 2 #45 150m 12 f/%F
L7c, R —BEPRO>Th EF D
HEP PR WEEZSNDL 6 HDO—HIRE L 72,
OB X W EENICEER SN, BNIIE ]
HorFoiERshs (K1),

HWoFE %, o 2.5km FEEE BN 7 BT 12 E
HE@l, 7H T oHfmmicBlsEziro7, 2
D, WS IEEAOM 2 M L 72, HEiiic X
LB D ERDP S RN F 2 HERST 5 2 L
ZTERLoLD, 7TH 23 HITIZHE IR E D5
ELTW»3 C EDMER S N,

10 H21 HiZ, A4 a7 DAY 2%
WZE, BROCHEDBHEIHEL Toiknd
EMER L 78, BOE M E oL L THEKRDH
TEIT- 7%, HERARZMEERE 69.7cm @ F Py
Abies sachalinensis Td - 7-. HILEH FARDOEIHE
HZICh e Tni (K2),

2. 2017 FICHRSIh-EHERT D 2018 FELUE
DEFEENA
JA S (2018) 12X b 2017 H I A HEE T

)

3. 201846 H 22 HIciER SN Aymny v B ho 23
DeF (KH).

Fig. 3. Two chicks of White-tailed Sea Eagle (white arrows)
on the nest observed on 22 July, 2018.
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B4, 201946 H I8 HICHER SNz AYu vy Lo 1Y
DeF (KH).

Fig. 4. A chick of White-tailed Sea Eagle (white arrow) on
the nest observed on 18 June, 2019.

WIHER S N ABER R O 2 0% o)A % 0E T
27002, 201845 A LA»s 7 HTH, LW
20194Em 5 A LA & 7 A LA £ CWisai iz F 3
D ERfTo 7, BlE1E, BEPE FICHEL T
Xk AT, Hp o 2km FREEHEN 7 B0 &
fiti L 7=,

20184E5 H 19 HICEF 1 PZ2MER L. 6 A
22 Hicide 7 2 UDMER SN (K 3), wInok
FOLHEETHIE-EEZ DKL WA, THI12H
iz L RBEAZ RN 202 MR L 72, C
DIEDRBOBL L e o727 H 22 HIciE, Hiio
e F 2P\BHROMNED b R =i BIc#ifEL <
Wiz,

201913, b H24 HIZ2 D e F %2R L 7-.
6 HI0HICIFEF I HoAHERIN, 6 A 18
Hicdh 1 Fo AR Sz (K4). 6 HTHIK
WTAEEL W T 1 HDOATH > - uREM:
WEro, 1o Fi37HEAETCHlERIN
7o, ZNDREIIBIEEERL oo, DI
DY L DHERIZTE Do 7,

KB X O REOF 7 mEBFER I N, HPLE

DRBUL 2 & %o 72, HATIREEILIEE % b
ICARED BRI L T2 (AR, 2013), #l
PUSBIZBWTH I 5124 { ORI R I N2 THEM:
SIMETE R V70, 58 OB 2T E 3 HE T
b5,

KA T, 2017 FICHR I N ROEGN 2
D% 2 AERIHERE L 72 2 & bR S Nz, Sedo &
IS, K ZORPEDOE S D S REDEH O
SNTV 5, ARSI FEEEGR & SRk 4 72 Nl
BRBWEOWEZZIRTV (AK, 2012). 4
%, FIFLEICE T 2 2 JIC B CARE O Eh ik
Hid b &I, FL ORFEREEICE O TEEADR
EaRD 5B,

e

W BRI 7V — 7R e K7 & DN HU T
ERFARE T HEBIZIIBEF ROV E
W, TNS DL EHT 5, AFE I,
BB IR A HEEEE T(4-1803) ¥ LE ¥
BT OEH D & FERGS B ZF 52> T4
vy 7ORTE) B X OTHAR AR B2 R 7 i
JeEH A (19K06083) DWWyl % 32\ F FE i S 417z,

SEXM

JE\ B AR R BB - R JRR R - AR FE K - Catherrine
Lee-Zuck - FARET - (KEEMEE, 2018, FIpLE
2B 54 Y a 7> Haliaeetus albicilla @ &3
wIEtEk. FIFAWIZE, (37): 101-104.

HAR¥ET, 2012, dbifEIc 85240y >
Haliaeetus albicilla @ J8\ 77 % 5% ' JEHL~ o) i 22
FHLDBLIR, RAEREAIFYE, 17: 85—96.

HAET, 2013, dtiEics 240y s 0%
THOBUR & 4 EOE, Btdedi- KB —1-
KA (), AR—Y 7 DERERE Z DR
41 319-324., AtiEE R, ALIBE.
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Sea Birds of Teuri Island in 1959

Yuzo FuimAakt

Higashi 4, Kita 2-6-1, Bibai, Hokkaido, 072-0005 Japan

Abstract. Sea birds were surveyed on Teuri Island situated 30 km from western coast of Hokkaido main

island in early June and mid-July, 1959. Sea birds recorded were Histrionicus histrionicus, Phalacrocorax

capillatus, Larus crassirostris, L. schistisagus, Uria aalge, Cepphus carbo, Cerorhinca monocerata. A total of

26 bird species including sea birds were recorded during the survey.

KGRI OB E LTk{HSoNTED, &
T I A IR Uria aalge OEHiik & UTHAEDLD
ETIEM—DEThs, ZOBDEEIIOWTIE, &
{1¥ Udagawa (1953), FfH (1957), HH (1963)
DWEDH 2. ThZzoBIZHHEIZH (1986,
1988) DI (2000) DFEHELE L H B,
KBTS, ALz B 38045 BEUIF
FLLE s TEY (WEIZA, 1988), EH
IZb7bINsDEHOEBBDOELE ST 51
RIS BI 2B DR PE R NTH S ).

AL, 195946, 7 HIC RGeS CREDBIZE 2175
7203, ZOFERICOVWTIERFEETH -7, Ktk
TlE, Udagawa(1953) 231951 4F 6 H by, HH
(1963) ¥ 1963 4 5 H THICHHEZIT>TED,
1959 DL I Z OB ORI fThb - 2 LI
%, COFITITE B ICERNUEZ ol ziTo 7
7o®, FifkE LTREATRED H 5D, 1959 F
RELOMFIPIT 2 BRI R B LEZ SN DD
T, BIERERERET 5.

BRI & BIERE
Fe k3 AHEEA S O AW H D, PaHERED

PR 55 30km I E T2 TH 5, HEIFE L
# 5.5km?, JHIHIZH 12km TH 5. BEEIEOR S
DX LV IERE T LR >TWw2, ik
VERNCIEPRECE, Z BB 7 & RN DN E 3% o,
195946 H6, 7THE7H 15 16 Hick I
BRSO, Pris, W RS R A 5 B LR
TEIEZfTo7. ZDIlEh, 6 H6 HIZIZHREDLS
T COMEMCHE RS bBIZE L, 6 A
IIFBS I N2 T 2L, 7 HICIETTRE 22 R
D fAE b B A 7z

BREEE

>/ YA E Histrionicus histrionicus. " #%
fE AR D3 5 DFFRHE W L CBIZE S i,

¥ 277 Phalacrocorax capillatus, 6 A I V4
R DO THICWL 2 ENP R 4, BhEL
TW3 k) TH-o7., ZDIEh, HEHOHIEIC
WBEED7 S 2t —fEcED, 209 bhiRA
TEHCix 7 HI2 5 P HE S sz, Udagawa(1953)
EHEIEE CEIH L T3 LR TWw 523, 1959 4
D6, 7THIIFFRBEICHES LEbDId M5 %
ot EHE (1957) & HEH (1963) & %W
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IZOWTIEM S IBRT LR, fJERICOwT,
Udagawa(1953) 13% < Ok 235 Eo Blicwvwiz
EIBRT 523, 1959 FDOBZETIEL W EFT RS
ZEoEBUIBE S Y, BH (1963) 1% 100
PEHELTED, ZoMRICZofIzZNIZES
{lehpolkHThH 5,

¥ 3 22 Larus crassirostris. 55w vHE o0 R
Lot Lo RO R T% { O AkH %
JHLTED, ZoE»EiEFTE < O icb
Sy LkfEIcR s N, HEBUIIEE IS, B
AHTEE Lok, 73 xanfiifiicown
T, BH (1957) EHEE 10 TR E L T 253,
Udagawa(1953) & HH (1963) 135 773 EH#EEL
TEh, HEEMEBICEEVERD 5.

F Ak ahERX Larus schistisagus. * %
wruAhE X6, 7THE EEoMHIER S
T, BEAESLZORADED ETERHN Y 2 7P
72 Rak Lo EEsnk, 7 HIChEE
HORSNEZ 7THD I L, 4 PNLEMIE O S 2
PFoTkh, 2P0 L) IlBbhrdy, Eo L
LD, BELCVWIRT IR NZd >
7. Udagawa(l1953) I3 A At Z'm € A7 2 %

1. FEEBOY 7 A0an=— 1959
T H.

Fig. 1. Colonies of Common Murre Uria aalge
at Akaiwa, Teuri Island in July 1959.

3 L BT B L TWw b LT w3
25, B PEBEE LD EI DI OWTIEEKILT
Wigws, R (1957, 1958) 1XEIHT 23 & L
CTIIHTA, DIARA, 7 by, 2323, 7
SUEHIFTCNBN, A4 TahERXITOVTIR
ik CTHE 5T, WEA AL k70 hE X OEEHE
ALTouhkwEEbns, 7, BH (1963) b
C DOFEDBEEIZ O LTI bR T2, 1950
~ 1960 FERHETEICIIRBE T A€ 7 u A€ A 1X
FHIL TR0 TRV EEZOND,
Udagawa(1953) & fH A EI D W TR T 2z
7%, HH (1963) (#E 100 E LTk Y, £
BE Dotk H)Th 5,

7 24 A Uria aalge. 20 =—13EHITHK
O F /3 o (K1 1), b JaE o TES (1K1 2 £2),
A (K2 45) I2dH ok, fiEEE 7 Hick
TR 250 J, prEVE T 200 HTH -7, ik,
THETED T S H 5 AT OWTIIER L ed o 72,
Udagawa(1953) 1 2 0 = —23R5 & RS ICH 5
EBRRTVBH, T3 1959 FEDO R & —
FLTW3, LaL, WIFEIZL MHkicownT
FARRTE ST, BORMEAEEIC >V THEIAAIZ X
% b T (FEAARE) LR ¢ 6,000
PWEHHL T bR TWw3, ZoiErnan=—
ELT, BH (1963) BRANEORER &2
TE Y, ik %R 8,000 P EHEE L T3,
D) BAREIC 1,500 3, bEEE 1,000 F & LT
B, FAOBEMEEL D 1R b L\, 1959 F Dl

M2, BERE () ERBTE(FH) DY A7 ADan=— (5
¥8). 1959 4E 7 .

Fig. 2. Colonies (dotted part) of Common Murre Uria aalge
at Byobuiwa (left) and Jorokoiwa (right), Teuri Island in
July 1959.
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220, 6 HITHARTT7 Hi i3 g7z < k-
Twi, FH (1957) Itk 2 & 7HBE» S8 L
MBIV IO L L WIDT, ZDXIRTE
TT7 HIEEEBD % hoTwltFEZ 6N,

7 4<7Y Cepphus carbo, #ERADHEE
% A SN, 7THIZERERIE ZDMa TR
3,000 Mz 67z, ZofildBH (1963) @
AR A% 3,000 HEF L TH 5.

Y+ Cerorhinca monocerata, #ExHFED
B S LRI T DB LR E I
L ODRARDBE SN, ZDH)NED LB
fr &bz, Udagawa(1953) iZa o = —2350
JVEEICH B EBRT 553, B (1963) 237
Fyoaw=—& L TRR L5 1959 Ol
ZERAR & FRRICRPE DM RN TH S, 7 F 7
AT, ZRR oD Z DA THRIIES
RIZESTHhoTH>7-DT, MEREEZEZ >
7o A AREIL R (1963) OHEETIX 10 7 HTH 5,

CDIEPICBBE S NI e S E £ TICUUT IS
el

Y ¥ K Y Cuculus optatus, 7 v a 77 Cuculus
canorus, 75X Apus pacificus, 7V AA Jynx
torquilla, &R Lanius bucephalus, 37 "5 A
Corvus macrorhynchos, -3V Alauda arvensis,
74 A Cettia diphone, #7433 ¥ Acrocephalus

1959 4 7

orientalis, 23 %Y Acrocephalus bistrigiceps,

rwy 7S Turdus cardis, /3= Luscina calliope,

/E% ¥ Saxicola torquatus, 4>t 3 R Monticola

solitarius, AR X Passer montanus, ’>7+t¥L A

Motacilla alba, 7177t Chloris sinica, &4 77

Emberisa fucata, 774 Emberisa spodocephala,
DLk, 5% e 26 fliZ GleR L 7z,

XAk

BHEA, 1963, Kkt (MR, 1Lk
FHERFZEATER S, 3: 363-383,

K=, 1957, KO RE L Z OREICD
W, WP, 22: 136-140

R, 1958, 7 3 ZA A X KIEHICHEMT. &

(70): 22-26,
SFIEERL, 2000, AGRE- H OB, GRS,
FLIBE.  176pp.

Udagawa, T., 1953. The avifauna of Teuri and Ya-
gishiri Islands, Hokkaido. Tori, 13(63): 68-85.
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First Reported Occurrences of Three Carabid Species (Coleoptera, Carabidae)
from Rishiri Island, Northern Hokkaido

Rydichi Saro

Systematic Entomology, Graduate School of Agriculture, Hokkaido University,

Kita-9-Jo, Nishi-9-Chome, Kita-Ku, Sapporo, Hokkaido, 060-8589 Japan

Abstract. Three carabid species, Sericoda quadripunctata, Harpalus affinis and Dromius matsudai are

reported for the first time from Rishiri Island with additional distribution data of Harpalus affinis in

Hokkaido.

FU&IC

TILVHLEIEIWHHABRAY L RO L, NV
TavH, AV LA HUNCET ZEREORKT
b5 MEEDOAY LT RO HE - A

(1993) ARH (1995) 7 &2 X bk o SCHik
HOFLOON, ZOBOHME, Hroifl, Hrodsk
FEAEM S T 2 (B8, 1999 ; Morita, 2000,
2001, 2002, 2017 ; Imura, 2004 ; #H, 2004 ;
e #E, 2009 ; Sasakawa et al., 2020), F 72, &
WiE2> (2018) WA IC X hHBfMKaLr 7y a
VI OERED I I LD, FPED SR ICE
R,

Alal, #2018 48 H 19~ 22 HICHIFLE
NIZB W TREZTV, ORI S N EREM
OFr SR ERTSEO I Ao EE SR WA
L7DTI I ET S, £/, ¥4I FYTE
7 ¥ Harpalus affinis 122\ T 138 AL ik 45 b
TRELTED, BMOSfiGHE L THRET 5.
REZF I TRTEETH S, ¥F413 Lobl & Lobl
(2017) I2fE > 7=,

Eoisx

1. Sericoda quadripunctata (De Geer, 1774)

AYRTEIZTILY (K1)

[EART—% ]

Japan. [Hokkaido] 1 ex., Mt. Pon-yama, Oshi-

domari, Rishirifuji-cho, Rishiri Is., 20. VIII. 2018.
A6 & i oA L EIN T RiEE, AN,

VA, Sl 6 lEkd 5. R TIRILAAFE

BICHFET I E L THIS N T3 (Bousquet,

2012), 7A=Y OHEIR EEFT L To Rk

R 72,

2. Harpalus (Harpalus) affinis (Schrank, 1781)
¥y IFYITEZLY (K2)

[EEART—2% ]

Japan. [Hokkaido] 4 exs., Oshidomari, Rishirifuji-
cho, Rishiri Is., 21. VIII. 2018; 14 exs., Nakagawa,
Nakagawa-cho, 9. VIII. 2018; 3 exs., ditto, 7. VIIL.
2019; 4 exs., Tomamae, Tomamae-cho, 9. IX.
2019; 14 exs., Shosanbetsu, Shosanbetsu-mura, 9.

1X. 2019; 1 ex., Kutcharo-kohan, Hamatonbetsu-
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1-3. 1, 2V > & 5% 33 L Sericoda quadripunctata; 2, ¥ % 3 BV 2%€ 7 L3 Harpalus affinis; 3, V' 7%
Y7 k¥ 33 LAY Dromius matsudai, A’ —)L : lmm,

cho, 5. VII. 2019.
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FlOEE W&, FIAE A ORISR T b BREE
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LRI, I, @RI C i i AR s 8w C
FELTV S,

3. Dromius (Dromius) matsudai Habu, 1952
IYFEYT XY TILY (K3)

[BEART— %]

Japan. [Hokkaido] 1 ex., Oshidomari, Rishirifuji-
cho, Rishiri Is., 18. VIIIL. 2018.
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7 b %Y 32 &Y Dromius prolixus Bates, 1883
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B L 15,
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Southern Asian Dolly Varden Charr, Salvelinus curilus
on the Higashi-Nodottomari River in Rishiri Island

—Along with a review of the distribution of the charr in northern Hokkaido—

Genki Sanasur’* and Kentaro Morita®

YSalmon Research Department, Fisheries Resources Institute, Japan Fisheries Research and Education Agency,
2-2 Nakanoshima, Toyohira-ku, Sapporo, 062-0922 Japan
?Uryu Experimental Forest, Field Science Center for Northern Biosphere, Hokkaido University,

Moshiri, Horokanai, Hokkaido 074-0741 Japan

Abstract. Southern Asian Dolly Varden charr, Salvelinus curilus (syn. S. malma krascheninnikovi), is a
salmonid fish and distributed in northeastern Asia. Rishiri Island represents the northern edge of the distri-
bution range for the charr in Japan, and several studies have reported their presence. However, no basic
ecological information, such as body size distribution and population densities, have been reported for the
charr population of Rishiri Island. In this paper, we report the body size distribution and population density
of the Southern Asian Dolly Varden charr in the Higashi-Nodottomari River on Rishiri Island and review
previous reports regarding the charr on Rishiri Island. In the Higashi-Nodottomari River, 76 immature in-
dividuals, 12 mature males, and 5 mature females were collected. The fork length distribution showed a
multi-modal distribution, and the smallest size group (ranging from 40-70 mm) is considered to represent
age 0+ years (Kitano & Nakano, 1991; Kitano, 1995; Sahashi & Morita, 2018). The estimated population
density was 0.37 ind./m®. Based on the literature survey, collection records reporting the charr were con-
firmed in five rivers on Rishiri Island. In the Higashi-Nodottomari River, collection records of the charr
dated back to 1947, before the hatchery transplantation of salmonid. In addition, Yamamoto et al. (2020)
reported that the Southern Asian Dolly Varden charr collected from the Higashi-Nodottomari River had
a unique haplotype that was not found in the fish collected from rivers on Hokkaido or Sakhalin islands.
These findings suggested that the Higashi-Nodottomari River represents a natural distribution area for this

species.

Introduction 2016). In Japan, the Southern Asian Dolly

Dolly Varden charr is a salmonid fish that
can be found along the Pacific Rim and North
America (Dunham et al., 2009). A subspecies
of Dolly Varden charr, Southern Asian Dolly
Varden charr, Salvelinus curilus (syn. S. malma
krascheninnikovi) is distributed in northeastern
Asia (Shedko et al., 2007; Dyldin & Orlov,

Varden charr is distributed only on Hokkaido
Prefecture (Morita, 2019) and is classified as a
vulnerable (VU) species on the Red List of the
Ministry of the Environment (Ministry of the
Environment, Government of Japan, 2020). Most
Southern Asian Dolly Varden charr in Japan are

nonanadromous (Morita et al., 2005).

*E-mail: genki.sahashi@gmail.com
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Fig. 1. (a) Location of Rishiri Island. (b) Locations of the
five rivers where Southern Asian Dolly Varden charr
distribution has been confirmed in the literature.

Rishiri Island represents the northern edge of
the charr distribution in Japan (Morita, 2019),
and several studies have confirmed their presence
(e.g. Nakajima, 1969; Yoshiyasu, 1996). However,
no basic ecological information, such as body
size distribution or population density, has been
reported for the population of Rishiri Island. In
addition, although many anecdotes have reported
the occurrence of Southern Asian Dolly Varden
charr on Rishiri Island, no comprehensive reports
have described their distribution, to date.

In this paper, we report the body size
distribution and population density of the

Southern Asian Dolly Varden charr in the Higashi-

Nodottomari River on Rishiri Island and review

the distribution of the charr on Rishiri Island.

Materials and methods

Fish were collected from the Higashi-
Nodottomari River on November 28-29, 2019
(45.23° N, 141.27° E; Figs. 1 and 2). The study
area was a 724 m long section of the river,
featuring two erosion control dams (Fig. 2; Table
1). The study area was divided into three study
reaches: upper, middle, and lower (Fig. 2). The
charr were collected in the study reaches by a
dip netting (30 cm width, 3 mm mesh), or bait
fishing. To perform bait fishing, we used a 4.5 m
rod (long rod, without a reel), a 2 pound line, a
0.5 g sinker, and a small barbed hook, to which

salmon eggs were attached, as natural bait. We

' Former =------
\hatchery site
! ’

Middle
reach

Fig. 2. Locations of three study reaches on the Higashi-
Nodottomari River. Black lines indicate the river's course,
thick gray lines show roads, thin gray lines show bicycle
tracks, and dotted lines show topographic contours. The
hatchery was built to release chum salmon.
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Table 1. Length of the study reach, river width, and river depth in the
three study reaches on the Higashi-Nodottomari River (mean + SD)

Upper Middle Lower
Study reach (m) 260 237 227
River width (m) 1.3 + 0.6 1.5 + 05 1.5 + 0.5
River depth (cm) 6 + 5 7 + 4 9 + 4

measured the fork length and determined the
sexual maturity of each captured individual. Sex
determination was performed on sexually mature
individuals. To calculate population density
estimates, individuals captured on the first day
of the study had their adipose fin removed, as
fin-clipping markers. On the second day of the
study, the presence or absence of markings was
determined during the fish measurements. The
population density was estimated in the middle
and lower reaches using Ricker’s modification of
the Petersen formula (Ricker, 1975; Urabe, 2019).
The equation used to estimate the population size
(N)wasN=M + 1)(C+ 1)/ (R + 1), where N was
the population estimate at the time of marking, M
was the number of individuals marked in the first

sample, C was the total number of individuals

captured in the second sample, and R was the
number of individuals collected in the second
sample that were marked from the first sample.
The equation used to calculate the variance of
the estimated population size (V) was V(N) =
M+ 1DAHC + I)C-R) /R + 1R + 2). The
equation used to calculate the 95% confidence
interval (CI) of the estimated population size was
CI=N=1.96/V(N). To measure the size of the
river, we measured the width and depth of the
river (Table 1). The river width was measured
at 20 m intervals, in each study reach. The river
depth was measured at 20 m intervals, with three
evenly spaced transects (1/4, 1/2, and 3/4).

We searched for collection records describing
Southern Asian Dolly Varden charr on Rishiri

Island, from books, magazines, and articles on

Fig. 3. Southern Asian Dolly Varden charr in the Higashi-Nodottomari River: upper image shows

a mature male and the lower image shows an immature fish.
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Table 2. Collection records for Southern Asian Dolly Varden charr from Rishiri Island, Rebun Island, and other northern

regions of Hokkaido. * The Mumeisawa River on the Rishiri Island is most likely the Higashi-Nodottomari River.

Place River Reference Year of Memo
research
Rishiri Island Ochiushinaisawa Nakajima (1969) 1947
Kotobuki Tanaka (1994) 1993 The possibility of transplantation.
Higashi-Nodottomari Nakajima (1969) 1947
Yoshiyasu (2003) 1982
Nodottomari Nakajima (1969) 1947
Motoriyaushinai Noburogu (2009) 2009
Mumeisawa % Maekawa (1977) 1971-1975
Takeda & Yoshiyasu 1981-1982
(1982)
Yoshiyasu (1996) 1982
Rebun Island Nairo Dolly Varden charr's 1986 Only one individual was captured.
forest blog 5 (2014)
Kafukai Yamamoto et al. (1994) 1990-1991 Only three individuals were captured.
The possibility of transplantation.
Other northern Toimaki Morita K. (personal 1993
regions of Hokkaido observation)

the Internet. For this report, we selected literature
in which the river names could be identified.
We also examined the collection records that
describe the charr in the rivers in the northern
part of Hokkaido, north of ca. 45°N.

Results

A total of 93 charr were collected from
the Higashi-Nodottomari River. The sampled
individuals included 76 immature individuals,
12 mature males, and 5 mature females (Fig. 3).
The fork lengths ranged from 41-138 mm among
immature individuals, 105-195 mm among
mature males, and 134-184 mm among mature
females (Fig. 4). The fork length distribution
showed a multi-modal distribution, and the
smallest size group was found in the 40-70 mm
individuals (Fig. 4) . The estimated population
size was 252 + 160, and the estimated population
density was 0.37 = 0.24 ind./m? (estimates + 95%
CI). No other fish species were collected.

The literature survey confirmed -collection

records of the charr from five rivers on Rishiri

Island (Table 2; Fig. 1b). The collection records
were concentrated in the northern part of the
island (Fig. 1b). In the northern part of Hokkaido,
outside of Rishiri Island, collection records for
the Southern Asian Dolly Varden charr were

limited to three rivers (Table 2).

Discussion

Southern Asian Dolly Varden charr that
were collected from the Higashi-Nodottomari
River included immature, mature male, and
mature female individuals. In terms of body size
distribution, the smallest size group was found
in the 40-70 mm individuals. Based on previous
studies that examined the relationship between
body sizes and age (Kitano & Nakano, 1991;
Kitano, 1995; Sahashi & Morita, 2018), individuals
in the 40-70 mm range were considered as age 0+
years. In addition, most of the collected mature
fish were post-spawning, and spawning redds
were also identified (Sahashi & Morita, personal
observation). Thus, the reproduction of the charr

would occur in the Higashi-Nodottomari River.
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Fig. 4. Fork length distribution of Southern Asian Dolly Varden charr from the

Higashi-Nodottomari River. Open bars: immature; gray bars: male mature; and

black bars: female mature.

The density of the charr in the Higashi-
Nodottomari River was estimated at 0.37 ind./m?.
Population densities in the rivers of the Shiretoko
peninsula, which represents a major charr
habitat on Hokkaido Island, generally range from
0.1-0.8 ind./m? (Kishi & Maekawa, 2009; Sahashi
et al., 2018). Therefore, the currently estimated
charr density in the Higashi-Nodottomari River is
not considered to be particularly low.

Some references described the possibility
transplantation Island
(Yoshiyasu, 1996; Shimoda, 2003), but no specific

of charr to Rishiri
information was specified in either study. In this
study, when we checked collection records of the
charr on Rishiri Island, we confirmed that chum
salmon fry was transplanted from the hatchery in
Hamatonbetsu Town, in 1954, and masu salmon
fry was transplanted from the Soya Branch
Office of the Hokkaido Fish Hatchery (Wakkanai
City), in 1955, to the Higashi-Nodottomari
River (Sakano, 1985). However, based on the
distribution of the charr in the northern part of
Hokkaido, the charr was unlikely to have been

introduced during the transplantation of either

the chum or masu salmon. In addition, the
charr was reportedly collected from the Higashi-
Nodottomari River as early as 1947, before these
transplantations occurred (Nakajima, 1969). Even
more noteworthy, the analysis of mitochondrial
DNA revealed that the charr collected from
the Higashi-Nodottomari River have a unique
haplotype that was not found in any of the rivers
on Hokkaido or Sakhalin islands (Yamamoto et
al., 2014; Yamamoto et al., 2020). Therefore, the
charr in the Higashi-Nodottomari River are likely
to represent a native population, rather than of
transplant-released origins.

The Higashi-Nodottomari River, like other
rivers on Rishiri Island, is highly fragmented
by erosion dams. Erosion control dams reduce
the density of the charr by reducing the canopy
cover and increasing the maximum water
temperatures (Kishi & Maekawa, 2009). Habitat
fragmentation also increases the probability of
charr species extinction (Morita & Yamamoto,
2002; Morita et al., 2019). Furthermore, the
genetic analysis demonstrated that the charr

in the Higashi-Nodottomari River had minimal
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genetic diversity (Yamamoto et al., 2020). Thus,
future extinction of the charr in the Higashi-
Nodottomari River may be possible, if the effects
of habitat fragmentation become more apparent.

The literature review confirmed collection
records of the charr from four rivers on Rishiri
Island, except for the Higashi-Nodottomari River.
However, all of these fish collection records
were reported over a decade ago, and more
than 70 years had passed since the reported
fish collection for two of these rivers. Thus, the
current status of charr populations outside of the
Higashi-Nodottomari River must be reassessed,

as soon as possible.
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Zeuxo ezoensis (Crustacea: Tanaidacea) from an Open-air Pool on Rishiri Island
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Abstract. The tanaidid species Zeuxo ezoensis Okamoto et al., 2020 has previously been reported from

among brown and red algae in the intertidal zone at Oshoro and on Rishiri, Rebun and Okushiri Islands,

Hokkaido, Japan. Here we first report Z. ezoensis from an artificial environment, an open-air pool in the

Rishiri Sea Urchin Seed Production Center on Rishiri Island. The pool is used for the temporary storage of

laminarian algae, and tanaidaceans may have entered it with the algae. Our sample collected in October

2020 contained females with marsupium scars, indicating that Z. ezoensis reproduces in the pool. The sam-

ple also contained male individuals that are larger than the largest male collected in fall 2011 at Oshoro.

This occurrence of large males in the pool may be related to the absence of fish, which are known to prey

on Z. ezoensis.

IFU&IC

A A8, FELUTHRERI Y A= IVERE
DRAEPFIHAD —~HTH 5. INFTICHA» S
1500 f@23 5 X 11T\ % (Anderson, 2020), 5
KD SR E CHBL L, I B »TE, W
70 5K 9000 X — b L E CAEDER I TV
2. % OMIEKETICEZ Eo TEIFELTWS &
INDD, WEE LI Z > TEATVR 210,
YEAVDEIICEHOBEEA > TEFEL TV
b Dl SR EERABH o NS, ¥ A4 AFIE

Pl A Z R 3, X ADYE BN TN BRI
RO (v AR EIEINS) ETRAEL,
it 2 47 ) EEFE A OB ©H 2 (Kakui et al.,
2017b). ZD7-OBWIWBEI MR EFZ 51
T 5703, KA O KK e ST O B AF AR 70
E, NIBREANRALZHARPE Lo @E SN
Tw3 (e.g. Kakui & Hiruta, 2013; Kakui et al.,
2017a; Tanabe & Kakui, 2019),

IYV'F ¥ F A R Zeuxo ezoensis Okamoto et
al., 2020 1, WIEH OMEE - FLEEOE LIcH %

*E-mail: keiichikakui@gmail.com



22 FFGC - SR T - AR

fEo THEATVSE Y F 4 2T, ZRETIIYAL TS
PEHL O BB D Z 0>, AR, fLoCE, YWPLE X
DG EN T3 (Okamoto et al., 2020). FJ
BN, AN, BE, ks, BlonED» R
EENH 2 (MHIFH, 2014; Okamoto et al.,
2020). AEEBOMAEEIC OV TIET 2 5 H
cEnTkh, O%GMHIZ5 A5 10 HEFTTH
22k, QB> ohICEEN, 20D
PICBI21T ) THEMAL CQHEAM EEEN
%) b, BIHHOMKERICAE TR, &L CREICHE
TAAT ) DA, PEAET 2 2L, @MAEAR
DA A, BEAMHARDA R XD bk A 9N E
B oI o KA 20 £ D RO ZHBIE E 5
&, @EHIBINC H 7 AFKITIZ KL & 2 D3R
FEINHWI EREDRbPro TS (Kakui et al.,
2017b). AfEIZ 2 0 THABREID S Lot &
NCwhrods, Sh, Gy kg v
5 —DERIARMEN &) NTEREEN S BohotzD
THET 5.

MEl & AFE
FEEEIZ 2020 5 10 H 5 H IS H Uiy v = fifi i 2B
vy —DEINKE (K 1A) CTfro7. HETK

B 1. FRERT- 7 BIKRY &
RESNETY TS84 R,
A, JKMESMEL B, KIEPIEE; C,
D, * Afifko#iE (C) &M
(D), =%/ — ) VEEEA,

RENEEE (K 1B) Icw 2 fEiEZEL, ARA b Z
7l vy b CERE, 80% ¥/ — )L CHEL
7o, BRI W T, 56 B A o b A il 22
HOAMICHEDESMMEZ AL 720 b, YA X
BT 2 E IR &, SRS EZFHL 72 (cf.
Kakui ef al., 2017b: X 5). # Zf@kDF— 12>
Wi, Kakui et al. (2017b) 12k 2 2011 44 H
5 2012 4 6 HICABE CREL 72 4 A ik D
T—% L EbICHAK L L, iRzt &
W98 CRISE & 4T o Fo AL, DU SZ A 12 8
Bk - WU L 72 (BEATES RTMCRU202-214),

1 MR e X ONEHITRG R

RTMCRU " L BRI
202 F A 0.59 0.41
203 F A 0.54 0.35
204 *A 0.64 0.42
205 F A 0.60 0.40
206 F A 0.61 0.39
207 F A 0.46 0.22
208 F A 0.42 0.19
209 F A (T 4H) 0.27
210 AR 0.44 0.17
211 AR 0.45 0.18
212 AR 0.40 0.16
213 AR (T 4H) 0.17
214 AR (T 4H) 0.22

Lo&Tmm; ", BEBESS Y.



FEAKIED S Bodhozn) Iy A 23

BREER

RO HETORETH 57208, 4 A 8k,
A2 5 kDG 13 k2 RE SN (R 1 K 1C,
D). X R 5 EMRICHIMEAR I E F Nk h o D,
BAFEED X ACH 6N 2 BRIER (cf. Kakui
et al., 2017b: X 4F) D &H 3 X Z{HEBE& N D
T, BUEESNCH D, AN TER L T\ 5 Al
HrEEEZ 5Nk,

EAKEN DR AR & LTlE, A Lk
Z T 0B KEDGAIZEUKE 2> TRAT %
Rl &, AP A L 22D 2B I TR
TOREEDHEZZ 6N D, STV F ¥ T4 ANA
Do e BAVKIEDHEKIE, BT K DD 5 K
B LT bDTh B0, AKERARNICHA 0.075
mmonAyLaTEBINTE), =VFI8F
A AD2 v AYEOERIEL 0.2mm §9TH 5 T &
(Kakui et al., 2017b) #%ET 5% &, HUKED»S
DRAGE 21T, KEIZKENICEA S il
DEYE (FAMIEY — oo 2y 78z %2 A
NHHMTHEHINTL ) TN TRBALLLD
LEzZoNn%,

SWERE L 7oA 2 8 flilfkD 9 b 3 fkix, &H
23 0.60mm 22 T\ (F1; M2), 10 HD

uw»
o
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e ? o
q
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P L 0.
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2. A ADERIE L SHEIRE 0BG, BRI KE D
51535 ik, AALE K EALIE Z i F L Kakui et al. (2017b)
I X 2 MAREAR & AR A% £ T, BT IZ SR
DIRAMERDOEHIE (0.56mm) %2FKT,

HLE DA AEEED T 4 ZHRICBI T 2 i 2o
7%, 2011 D FEEE (9 H2» 5 11 H) Ic B#E
TRELLT Y TNICIBZD X ) KD A AD
GENT, mOBKREALA X THEHIR0.56mm (X
2), #999.5% DA A HIE 0.50mm BT 725 72
(Kakui et al., 2017b), 7@ FkZ= I KA 4531
SENRVBRICOVBTIEbhro TR S, VB
1B W BN A R IR T A ADED
HERT ZEPMEINTS Z L (Johnson &
Attramadal, 1982), 1 fE{&d O HNAYHE
DFER, KFEORKID A A%, A ARNIDF 2 &
DL FFICHREINPT LI ENRBEIN TS Z
Es (AR, 2015), fEOfifIC X b P
KD A 2035552 & BUY B i cdh 2 )
etk EZ o s, 20T, SRR
TR SN2 ElcoWwTiE, KEPICHESTH
BIENFE LR W EDERELTELLND,
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FEICH 720 TR LR R
EREX VY —DEHFTER, H EERK, SRR
B L T\ 7z 72w/ Matthew H. Dick 8+ (2 2@ H
L EF%. AEo—ifiE, DisMEEAKEES
HEBPITFZEIT 2020 48 FEAR RIS I AL (R R34
FERATIZ) O EZ T CEMI NI,
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Finding of Irodes pavlovskyi (Acari, Ixodidae) from Oriental Greenfinch,
Chloris sinica, on Rishiri Island, Northern Hokkaido

Masahiko Sato", Mamoru Takanast” and Aya Zamoto-Nikura®

"YRishiri Town Museum, Senhoshi, Rishiri Is., Hokkaido, 097-0311 Japan
“Department of Anesthesiology, Saitama Medical University, 38 Morohongo,
Moroyama-machi, Iruma-gun, Saitama, 350-0495 Japan

YINational Institute of Infectious Diseases, Musashimurayama, Tokyo, 208-0011 Japan

Abstract. One adult female of tick was found on a road-killed bird of Oriental Greenfinch, Chloris sinica, at
Fujino, Rishiri Island, northern Hokkaido, on May 26, 2020. When the bird had been picked up from the
road, the tick was alive and bit on the bird's throat. The tick is identified as Ixodes pavlovskyi on the basis
of the morphological observation. This is the first finding of the adult tick from landbirds in this island. It
is assumed that the tick held on to the migrated landbird in Rishiri Island because of the dominance of I

pavlovskyi in this island by comparison with the other distribution places and phylogenetic analysis based

on the mitochondrial COI gene sequence.

AGHEE L, MpLEOHNE Eolb i 7 sSa g
FEEbNZBELD, 1Ao7 o7 2% —<
%"= Ixodes pavlovskyi #137- D TRET 3.

2020 4E 5 H 26 H, feifHEK (FILIT2%)
12 & O RIS LNTEIR O LR E AL O HiE LT
bhnBHEIE, H7 5 7 Chloris sinica ®F A
ETH o7, FERRFITIZIERFEIR E > Tk
B, HSRT ZHICHEAEINSE I bR, KEXR
IMEREFRDRIES 2o 7oz, FRNT NS fE
DRFaL 7y avHE LTHINE N, FIE N
T BHOWILICE, AR>S AL TCHTE 213
EMEEDMA U 2= & =81 1 Rl g 4 L <

Wiz (K1, 2), 22T, FryryvI/ff&r=—4
OHFTRBE & bIC AR CRiE%Z Lo &
%, BENIZWEIL S v ¥ =i - 20, 70%
IY ) = VOWIREARE L TR EE2TR -7 (R
F5 RTMebb2031, FIFLHT 7 B EHFTIE) .

fpE O~ =%, AV <28 = xodes
angustus, ¥ 2 )V =% = I. persulcatus, »%7
07 A¥x—<%=1L pavlovskyi, ¥ X ¥~<% =1
tanuki O 4 FHBWEICHEGR S 1T\ %5 (Yamauchi
et al., 2013), B ~OZFA L L THER I L4
1, RETRBOHTELY, %56, 1990 441
K&, FIPUHTSZ YA Cl32S@ FOLe A 7 A 2251
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e HTE (EEA) fE

K1, A77e7FETE 707 A% =<y = (LLFOGEMED 707 2% —<4# =13 3_XTRTMebb2031). X2, A77L7h5
gL 7R 77 2% —<y'= (J§H). K3 ~5. varyeey= (a dEEALRLFE) L7 a72%—<28= (b) DAL,
34k, 4 JEEIAVEE, 5 TR A0S, 24 —iE Imm,

78k o TRICHPLE N D 6 4 6 17 K% 500
AL EZEINL TETWBE, 2o 0EEH»S
DL B EHPRINLZ L hh ok,
7o, BEESGREE % 1993 FEh Skt L, Flb
BT 10,176 ik (HE X2 ) DEHES
DFERE D 2 /MR (HAE S 0238 I035)
k2 E, DO RSN BHEIIe Y =
HEPEFE L TOEEEE R EDZ LT, ABD/N
BRI & v ¥ ZH0F R S IRl & L TRy
DHDEBbN,

RESINTMERED~ ¥ =13, (1ZIZRUMIRGE T,
KEZRIAEHOEE 5.0mm, # KlE 3.8mm,
B O EZ 1.0mm, iE1.0mmTHo7 (X3
b). FEEEEMBECEEL 2L 25, AEMAIEEE
MDY 2Ly = v ZICET 243, DATFoftkls
5707 A¥x—<¥ = LS N (Filippova,
1977 ; Nakao et al., 1992),

- W& B R PR oAk ERIAS, BRI 2Ly 2

CHZAZEDORKI R HROERL TV (K

2). Fh, ARKOMIEY 2 VY 22 F IR

3 Leefirore (X3).

c 4 RDZNZNOMEEE I AR E NS> E D &
Do, FHIE—MHIEES ONBIO S emIZ#<, 5
CHERIRTRE PP ARSI Tho. F,
DA~ ONA DS B, SHROZEHDY 2
WY 22 IR THM -7 (K4).

cH MR O&IZW S CR->TED, Yalyzw
= DS RMAE RO TW 5 DI HARTH
ShIcHeoTw» (¥5).

e, JHEREREEUEICOMT 2 L3 NB T 2H
¥ < % = I nipponensis & O g TI1x, AKEET
BATDEC, BUTH D, 1 AR O B 2
K ORI Z 2 1ZEORIICHET 2 2 LTl
Ins Lk, 1980 ; Nakao et al., 1992)

JERERIZEH%, BiA (2020) DFEIHE, BT
DI HMEN 2T o7, 5 =D 1~V (K
o) 26 DNA ZH#hitiL, w5 =D Fav P
V7 F b ra—ABoKEREEY 7 2=y b EER



HRBICBIT 28707 2% —< ¥ =0 EHE LG 27

T (COI) (¥#B43His1, 420bp) % PCR IR L 7=,
PCREMDZ A L 7 by — 27 v 212 & b iR
IZPE L, RO ZH 774 X vk
& RAMENT (clustal W) %2fT-o7 el b, 2O
F=pn7ay L 73BN T s "HAY A4 7 L
BN ThHDZ EPHSLE RS (X6).

N7 7 AF—=2¥ =%, 1992 EicdbimE (L
A, I, ML) i CENR E L TlRE S LT
HH, El - BRICREL, ZOREEKEIZY 2L
Vel L W E SNTWw3 (Nakao et
al., 1992 ; th )&, 2013 ; Takano et al., 2014),
20—, BT EZ MG 2018 D RICE
VB EREE T, T S e Ixodes & A8 i i,
583% # X7 m 7 AFXx —=F b, KEIC
BOLTIEAEEHECHMT S 2 2R3N

(Fifr i3, 2020). [FfEE, B 7Iic BT
PRI N T30, BINTb InETic T4
¥ Emberiza spodocephala 7> & %5 W2 gh s H >
o T %53 (Miyamoto et al., 1993; A g,
1993 ; P, 2018), EWNIZE T 3 BEH» S D
MBS, FHEELTOAY 787 ORskEE S 1
Twiw ([N, 2001 ; HiE, 2013).

AT ERPETIEE RS THY, 4~ 11 HET
BRI H5 (2, 2000), BHHEPRERLEDE
FrCIB72D, ST E S e £ 0 B T 72 Fl

TERETT 2RI 6N 213D, HEGE T
FBLholt ¥V RRREZOVLIFLRDLIFLEIZL SN
%, B, ISR/ MBRICKZREICEITS
BRI A T, 1993 4E005 2019 LT Hic 87
PDAT LT DHHESNT OB, HHEOHIEA 2
RS 1 D &AT, 1995 48 5 HICH AT AR A B C
B iR A, 1997 4 10 HICHPFIC T
nCws, fltlig cER SN/ AV 7 e HRE T
TSN AIE, FEHSOMBRDEBLNTEST,
FIRBICRET 2 A7 77 DWEDFIEIIAHDOEET
b5,

PiaED (2020) 2k 3 &, EATES LS
TRIZAFX =Y ORI WINY A4 7" & H
JAZ A 7" EMEND 20D Ty A SITEINE
n, IholFuy7EAA7e7A%x—<v5= (X6
D"MTT"IALT) EFREENICXIIE NS
WEAEDALIE, I, FIFLEIC BT B HES D ki &
e ERHEETIE, "THIIY A T RS
A 7 FEPNCOAE L, EDHIETY "Y1
TUBEBRORD (HiE, KRR, SEATIE
T sGenk "FILY A4 7" ok, ENSAE
Mo ZofifkThoTbELLLIER W, L
L, v =M&hkroirsi7m7ax—<¥=
i 3 R DL TH RS TEL (hE,
2013), SO AT FeT7h6Foni N 7r 7 A
=2y =, EiD oL T EAERIFE N &

Bz A7

AB231669 1. paviovskyi Hokkaido
1. paviovskyi_EFIEM1
78 1. pavlovskyi EFIRFS
KJO00060 1. paviovskyi TMS12-02 Tomsk ]
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I. persulcatus_1L#EF1

5l (420bp) 12HE2 GEALRHM, R
DEFIE 1000 D7 — ATy 7lE (%),

AY945447 |, ricinus I. ricinus
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B,

KEHNE, MEEL FEEZL 20707 A
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Two Records of the Ferruginous Duck Aythya nyroca at Toyotomi,
Northern Hokkaido

Makoto Hasese", Toshihiko Funmoro? and Masayuki Senzaxr®

)

YSarobetsu Eco-Network, Nishi 6 jo 6 choume, Toyotomi, Hokkaido, 098-4100

282 Horonobe, Horonobe, Hokkaido, 098-3223

YFaculty of Environmental Earth Science, Hokkaido University, Nishi 5, Kita 10, Kita-ku, Sapporo, Hokkaido, 060-0810

Abstract. We observed Ferruginous duck Aythya nyroca males in the murshes at Toyotomi, Nothern Hok-

kaido in April and July, 2020. These were the first records in Northern Hokkaido, and the first summer

record in Hokkaido.

Aya e Aythya nyroca |ZFICHE I —nm v o8
»o, 'YL, HEBETICOTTOL—F > 7
JRCHEIE L, MR, P, A v FlRBET
%3 % (Reeber, 2015), HATIE&ETHA%L
BEEREE L CEERYH 2H (P - dLiR,
2006 ; B, 20125 HABY¥ 4, 20125 K -
KJi, 2015), LML 5 DAL T AREE o fHE,
TAFRIANT CRLERD D 5 D AT (B, 2009; 8,
2018), AbiEEILERCcIkELERD e\, F e, AMDL
MTh 6~8HDHLEIT BV - B - Hr
HWEO AN IO 3HoATH B (P54 - TR
2006). ¥ 513 2020 4 4 A MaIcdbBEALET I
H 2 FIRHB =W o0E, 7 AR AN RITHEDE PIRD
HOMET, APuher2BE - BHELLOTZD
Az RmET 5.

2020 44 A 17 HIZSRE A RN o A Tith (45°
13'5"N, 141°41'57"E) ¢, #H#E0 &GN an
£ Anas crecca DOF) 10 POFEAUIE L 2 LT DR

EROAERBE I PMEBSE L (K1), T%
bbb, KEZFFrr7unya A fuligula KT,
SHE IS ARt A, S, M, 32RO AR e 7 o e,
# LI REE T TREREIZAO» 5 72, BIZIKET
SESROWE L D AR > 72, HIZHLEL A -

1. AyuF ek,
EILAE Y.

2020 4 H 17 H. SHE RS,
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7o, TDETEHEED D 2 A TR D ) B, AfEE
D & 9 ICHED 5 osRtE T, TRREAL,
ERAGERIZ A e iR I ch s (KE - K
J5, 2015),

—}T, EEENTIEAY O EET NI R A
baeri £7z1ZR N0 A. ferina & OHHEKD EEZZ
EINT»3 (K - KJE, 2015). 22T, AR
DWTHINS DI AE OO HEE R D AT REM: S 7
WA L7, £, APuAEET AN OO
b TIE, AYaAEXD RN, BEFICRODN
RO S, BRI IIEARD EHTAZHT NS &
Lo RIS (RJE - K, 2015), F&, 2
e LRI N BDZMAEEEETIE, AP AELD
PR, WO R OEIA U TRk s,
EOBO~RAEH VD, LIk 2 R D
REER RSB Lo, (KE - K,
2015), AfEfETIE, AHE TR NS DI
BEINRBII RSN -7-, DLEXD, Kfikz 22
uaEEEHE L.

COffAIE 2020 4F 4 H 17 HO AR SN, ZD
BEBRFMERINTOR, BIZL7GITISE AR
» % iz 2> Phragmites australis + 7= Typha
latifolia + 7~A Nelumbo nucifera 322 N T.H7%
T, PREILLA ORI I3 S 5. MRS
ZF A FHOBEFTT, ARZHNLDIE-H O
BHIZCHABEENO NIZRSTn 7,

FEHORBMIE, 2020 £ 7 H 24 HICHEWEN i
R EM D (45°6'58" N, 141°37 44" E) T,
v runvu A fuligula i 9 IR U 2 L

AtEth, R LipsEEd, B RE0, TR
A2 <, HOXEPH WA THE 1 PHER L 72 (X
2). ZofEtkbE LIuasER L 2 ik & RO IE
BRI 2 R > TR D, ZCHHEERDRR T 2 Rz
FioTuhdro7/zd, xyubelf & HEL .

oW MMz FE ISR v Abies
sachalinensis, =277 Quercus crispula %575 %
M DLITED, BiFas &AL, WiEgn
EBOKI AT a7 & % Nuphar japonicum, t3
Trapa japonica S\ EH b7z,

HEWE NI LR DWNATRE TIdd LRI » 7 mo
v OB S (BEEIT, 1979), 2—n v
NTEAYRAE L X V7 any aORH b i
I T3 (Reeber, 2015), Zn7v¥ v 7n
nyn LBz A AR S H 2, RAain
2020 4F 6 H 23 HIF Ui 6-7 HITIEBEDIHTF
vruanyaEEgR L BRI X Y a e R I 1
o te, MER L 7 2 AR 3 H — 8 IR A 12 B EL
SIFHIETE ok,

JLEIC BT 2 XY u e oBgilitiz I nE ¢
2615 D VN AMRERET 2 o 7o, ARGERIE 3 -
4HIHICH 70, dupEdLE s X CHALL LD H o
L LTz TRt 5.

BEAABEIIR SIS >TED, BB I N
T 27N FIFRIC K 2 SHEBIGE DRI AT
HITTEHS, HEWEPE R kI3 AHE b 2% <,
Hlo 2 a 744 Mergus albellus + 7HZI ALY T
Y Podiceps grisegena DEIEEFEREIRSE (EAHK -
Bt 2019 ; Bl - 4ot 2020), EHEKE

2. AYuEMEE () £X¥xvruny
vk (7). 20204E7 24 H. BEHE ER
ERY.
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Recent Petrological Studies at Rishiri Volcano

Hajime Tanmchr*

Graduate School of Science, Hokkaido University, N10WS8, Sapporo, Hokkaido, 060-0810 Japan

Abstract. Geological and petrological studies at the Rishiri Volcano started in the 1930’s and have been

carried out up to the present day. In this paper, we review the research history of the Rishiri Volcano and

introduce the origin of the volcanic activity and the petrogenesis of the main stratovolcano (Rishiri-san)

based on the recent three original papers.

FU&IC

AL, A S B8 =il ot o SL
&, ZO LRI S 2 FEPURE R & 722 % K
L (e.g. ¥, 1999) THbH, 2EMiICIEFIA
il (Rishiri Volcano) &IEIZN T3, FIFR K
LI DTEBIBHIEEE I D W C I ERDNE VLTV 3 23,
N E TR A0 FAEET (A - TRk, 2011) $#Y
20 HAERT (HE, 1999) L v ERDBRES R
TED, BLZ 108)i» 65 10 H4ERT £ Tl %
bDEEZSNTWS, —J7, WHDIEHIZE LT
&, KIIAEREER O ﬁv—w%ﬂkm BT
THEMEOBIH OB Z s TE D (L
1999 ; WTHEIE 2>, 2015 ; {EBEIE2,, 2013), A%
ERMEET 2 2E 111 DI Ko D& LT
ALNTn3S

% DIREKITIE, BOEEYOREIZE > T
B O HIY) % EEEEI5E - BINT 5 2 & D3R
AR %, L L, FlFKILo KilfkiEE L
VB2 ZII T WA 2 S, PO KRZR, H
WMoY LFAR, 77 ru<r AR, HEEENR

R ETRILEBENERESRCHENT S, 20740
B KIS 2126 D 5T, KRN % #E K
T2 dE VIR OW Y b &0 TIHEEBILZ - T
ZIENUETHDE LI RKRERMELH B, 2
DEHIRBEFRLHD, B KIUHE A
T T &7 (FFK, 1934 ; WIEED, 1967 ; /I
M, 1987 5 k%, 1999). F APk, b
LTG5 K H I LT 200 km BL_E B
752, #1000 FAERICHE 2 IR KRz
WOEBI B L7 £ 5, H@%%wi@f@
KIUTEE D> & DB E N 22 508 % BEd 971

2 DIRANCDWTHEEWRETH 2 7R T
bH5 (- Il 1999), 2o Ens, kil
B2 e TSR IS A A2 - HBERIL22 1 25 Sl & i
WMofEREz&bE 22 Lick by, KlohERZ
B FE SR & A 0A AAF KRG B DO BRI D W T
b S LT & 72 (Kobayashi, 1989 ; 133 - b
J1I, 1999 ; Ishizuka, 2000). AR TR
M DM % IR & LTz~ 7 DI oL
BT A DRI iThb i Tw 3

(Kuritani,

*E-mail: hajimetani@frontier.hokudai.ac.jp
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1998 ; 1999a ; 1999b ; 1999c¢ ; 2001 ; Kuritani
& Nakamura, 2006 ; Kuritani & Nakagawa,
2016 ; Kuritani et al., 2005 ; 2007 ; 2008 ;
2010 ; Taniuchi et al., 2020a ; 2020b).

DX HZ, FRKINERAEICH 2 ) T
LNTVRKILTH S, ATl xd, ULz E
L7 1T, SEEOME AN - BRI O JERE
7o T ¥ (1999) B X O - 1T (1999)
12 & B HPLKILDTEE) DZETEIBI T 2 iR 2 i
WMAT 5., 20T, 2010 EDEICHS 2 E 2o
TMRKILOEB OAEIR &, Fras TR
F2E) offi R T—HERE L 72 ML 2
WERR 9 % TR KLk D < 72 DRRIFICE] L TR
5. BEAHRETHRIE ~DERTH DT
BAEPHEYYZEME L0 ALADRL S HEND
EVITIRDE, TEZLITHICHB T LR
LRT 7, ZNZFNOFEARNEIC VT, JF#H
MXE LOZENS DI RS I N v,

FMRXLOMES - EAFORRE

FFRAKINZ B 2 B 0 B £ RIRTS2 13 1930 4R
Rzl 2. 41K o i ER A 0 2T
B o 7 FRREALG & 12 X - THI O THIFLAK LI O HE %
A TDI, ZOMRE TR ER K E
ARG vy EEOREERC (B, 1936)
ICE LD SN, K, FRKILERNRE LK
BYIOHE 2 - AHFNHIETH 51E0 D TR
<, RIS b &0 72 BN RIS B OB A &
TV, WEMZERS R, BED &) ICH TR
DIFEE L T 0 MRE IR - WFZEBREE & & T h
1, FFETREERTH S, T, RSO YR
DRPFLENZ B LB ELRE / 7 nEEL IR
NTw3, 20K 1953 FEICiE, FIE (1936) 23
F2hli U 7= VL2 IS 2 JEhE & LT, Ak e
P DO WM B AL NI &2 1T, F
KD RFENR Y OALERE 2 & TR L 7%
(Katsui, 1953). Z® 2 >DWf%ens, FlFAKILIC
BT DL AN - HRENIIRORAYITH Y, 42
R T OREORFLAILZBRE L THIHTD
HE A R - RGP L o SR T

N ERFETE 3.
ZDH%BD 1960 FERICABE, ALHEERTITOEEE
CLEERMBEHE F T 21T, BRI
57450 1 WEMIE TR LTSN (I
Hiz, 1967). MSHOHE T Gt —
P2 EOFRTRLER) 1Tl TFERIRDIFEA
ERT, OERORELRIEREDEOHLE E TR
PNTED, BHOHSIC TANIIEHISI 3 I H3 60
TIEIET, ¥HFEEH 28K, (HEICESIEZE R
W, BRI Z LS, #ATEIIREECH -7,
LRI ENTHAEIED 6D, BLVHEZRETERE
NN, ZDOHRBAPFLKILEAEDOHVE A -
EAEIIIZE I 1970 ~ 80 fE AL K (#
WCHEVLERAE) /R i+, 21T 1990 AR
IFAREE R E DR S G (B, EERAHR
GBI IckoTThh, HWEKDOKIEEE -7
ED i, KILOTEEIE &7~ DA B S
iz, MR, FILKILICB 3w e D%
ZHEHL, 2N oD LIEH TR BRI
3, PV PVCERLA KRB v 7 < o N O
ML, MW EPVERT 2050, H50ikiiso
AT VARIEE D& Lo T2 7 DL D % BRI
ZALTHE V)BT ARIREL, M KILDES)Z 3
BHL 7 (/I#K, 1987a ; /bk, 1987b ; Kobayashi,
1989). fikfE+1%, HWEHRA 2L ITHED W AT—
Py, WEHEROMEEREICEEEST, HOFNT
Er TR AT — e BT 2@k~ 7~ DRIE
P, XA 2O~y DVORTEIE (5 i
FE) Zsko, KIEEIZ <Y PLVNEICEBIT 294 Y
L (B o LREBEICESTHRLSNDEN)
“LV IR ELET L CRIRKILOTES) 2]
L7 CHE, 1999 ; i - dll, 1999 ; Ishizuka,
2000). 512 1990 FERDIREICZ 2 &, HAETRY:
DERZEM L (B, LK) Sick-oTlEIl
M N 2% - MEiRAR (Kuritani, 1998,
1999a, 1999b, 1999c, 2001; Kuritani et al.,
2005, 2006, 2007, 2010), FEILETHASNDEH
BXO7 79X 1LIE AT (Kuritani et al., 2008), #
LCEDr =y 7 &6 L LEE (BRI ~FT
L7855 A (Kuritani & Nakagawa, 2016) 7%
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E140%

1. G o fE, Ko = A KlofiEzRmd.
WHIARA T T DEEE L OV HIAZ DT IE Kita et al.
(2010) 12 & 2. FpLKETEINCE T 25 KLTH 5.

EE &2 DRI B0 TR 2 A AR - HhER
{L2ETFEDM T b, FIPUKILE T O S 2\ 1
<V MVRICE T B0 = 70 2D FREASR &
L7, RRCHTE - BEEA RO ETRICBd 25—
WO, EaEE L E LR RIAN T O &4
757, BORETADSDWMEER TN D7 E LIk
TRk TRITSNTEY, MHE~ Dol
FRICBI LTI CI KR SN IR ETTRD—2
ThHDHEERD,

—7, T 2EIR S D & DIFFE &, =ik L,
SEREEAL, MARESM LR SIck > TiTbn T
EFTC03, IS DFEDOHFIZOVTIE, KD
MO NANBIOEADIZ LR VD, s Dk
Rodcb KIUHE Y - HEAINTEYE & RO
WO OEMRIERS R (Kuritani et al., 2007;
WA - ¥THE, 2008, 2010, 2011 ; Tk - A,
2009; 81D, 20133350, 2015) 1L T,
FHA - 35 (2010) 3R (2015) 1B WTHIX
TRAFLEDLNTVLEDT, Zbo 2SI NI
W, IS ZRE UL, ik, HAOHSD
2 KILDHT bR TIHEIITHIEIMTh N T E 1K
HD—2ThsEFZ L.

FIRNXILBER

FIKINE, RTPPET L — b OMAARIES T
e S 12 T 5l & 3L H AR Bl 2 &3 AT
WAZE L, KILE T DWLARIAZR T L — F DUEEH
300km ISE T 2 HIlKILTH 2 (K1), —fkIC,
AR B D KL 7L — b DYLAAARICBIHE L 72
R D o3 2 78§75, RPN iR b TG K
(12> & ¢ b KR LT 200km DAL Efny L
THIELTED, REAGMIHFIEL TV EEZ
%, RBIEDORPLE DALEIC KIUATE 7z Dipic
DWVTIIEIZ Ll S,

FIA S D EIER 200m & b RGBT (K,
BNHESA) 123, bTHhTRHE b0, FlA
KILDIEH BT O EADEHT 2. NS DELD
—#iZ, #1000 HAERTLARTICTZR & L7 Kl T
HY, ILXFIZH SN 250 EALEMRP RN
FWT 2 (FED, 1967 5 Mk, 1987 5 f185
1999). oI Lths, BUEDRREIET 23
PFricis THFIDUS) £ THE I RNEMIBNLZEE D
DIEL TV EEZLNTWS (I, 1987
%, 1999), Lo L, HHIZE VLT Z Ol
B100m gL -7t EZ2o6NTED, BEov v
PILTH B BHPULZEIRD & L 7 BHLED T D K
I ZDRIEAES Nl KRB X 2 Y TH %

(K 2). ZoFKILOWEGEEEMIBIT 2 RHiD
HWEANE X G AEInigE, 1990 FERIqTH
N-AEEEHLIC L 2ol Tch 5, DN T
1E, A (1999) B X O - PIIT (1999) o—
ORI HUSEN L, FIPLKILOIEE) OB &
9 5.

A (1999) (EFE 2 B A c ko =, Al
KINDFWRGL D AT 2 W & i L7z BT, Wi
Fr CKEAZE), WA, B, KELEEz
HeE L7z, 2 LC, Rkl iGEh% mild] (Early
stage) - th ] (Middle stage) « £ ] 7% #) (Late
stage) D3 AT —=YICKT L, ES5ICHIEA E-1
stage & E-2 stage 12, % ] % L-1 stage & L-2
stage ICZNFNMI L, 5 AT =TIy L7 (¥
2). E-1 stage, E-2 stage, Middle stage, L-1
stage, L-2 stage Z L ZFN DM IE, >0.1 km?/
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Middle stage fZ233353 Basement rocks [T

2, B3 (1999) (TMEHEIEL 72, FFLAKILOMEIX,

ky, >0.4 km®/kr, >0.4 km®/ky, >0.35 km?/ky,

0.09 km®/ky T&H h, JEBEFIMHD E-1 stage & iG#)
KD 1L-2 stage THEHFEIMEL, 205 DD A
T —YTdH % E-2 stage, Middle stage, L-1 stage
I TEEENEr> -2 2SI L (K
3). IouchHE Il (1999) T, ZhZno
TR BT 2 Y O A 5 AR AL LR &2
L, v/ vORAZEEL . 205 DRAU

—

w40 - ) ) %=
g | esmeownn {EIR
@) 30 _L-tstage; >0.35 kmoky — _ T T T

""E' Middle stage; 0.4 kmky

E | T

=

W |

L-1 stage; >0.1 km?ky
10 -

K
i

<—i§§11l3§§§ ?7—>

% Q50 100 50 0
il (1000 £E10)

3. R (1999) ITEEEIEL 72, FIBKILO R - ft5
WEGH FRL P B,

Ko THG D & 7o 2 FZIEEIH O HY ORIE T
b THhs. F9E-1 stage I2iF, HAEDOHI
WD UHAD FEBIZAziE L, K4EHR % &R 2
B INFRDEFBCHEIT 2 MERE KILE L,

R L E Lia F— AR TER L 72, VI
AN TIVHY)RINORINED»S T AV A FThH
%. E-2 stage 1%, AGRINFEORFICEHETT 2 Ef
REAI L, WE, BT, X—243—YH
RV O HIED & 75 2 R B ILEE KL D TR A 151
TIEEICH 5. WHWER L, & Na/K o XikE
BLXUEYLT7A FRIDLIETH D, hIHIGE)
1%, BEORIFILZRE T 2 T HUE KL DI
TH D, TBEEKILEEZ, BEOAFILILTERMT
BIEH L 22 h L 7 7L A ) RHNDRIE~ T A A4
MEDOVEADE L BT KD HIED o Wi S 15,

Z D% E-1 stage 1%, SWAARE L OHERS
MOTGE TR T 6 s, Tns OEHYIE, &
Na/K ko XHEEHIRA LV L 74 P RAILILIA~
FAYA b THB, Z L THEEARHD L-2 stage (2
W&, ED S ALHILEEATR T 3 2 B AT - 1L
MHEBIC B AR ONEE), A2 7 ROEK, %
LT /oK K 2 E ORI H - 7. KD
W DAAERRIE, 8 Na/K o ZivaE 7223, #
ZASTPREETACAE ) BN K ic & Fn i
7E, bIPICTA VA b~HECEEEHEY S A5
hz (X4)., 2L T, SLEBYOEHEI, EH
RORWEE, JOERENE, WHWHRR, Sty
MROE R E L wolke—HDF =05, FHKX
IHDIGERH D= VYA TELDER LW
k- CHHTE 2 WEREZERL 2 (A%,

1999 ; A - HJll, 1999 ; Ishizuka, 2000)

FRAXLDOZFEDER

BTN 78 D, AFLKILOTES) BURTIC  diF]
DUS L CHMEEREMBINEE D BH -7 EZS
NTV3500, ZOREEIZE LV 100 m &
Eoh b, BEOHPLE DL E-> i KROER X
10 )74 DARR IS TG B 2 Bt L 72 KILTESh©db 5.
Lo L, WHRIFLE 2L 7249 1000 74 5 D
FEWNCIE v KILTEEN S RAN L, BifE b PRI IG K
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5 9
# L-2 stage [
x L-1 stage 8k -
4 || Middle stage i /XN BNa/K ZR&
O E-2 stage 7k ! %( \
[ |
Q lo=lsme | virarsn Qgl )
g 3r %X X X r , ﬁ\ \ %?é%}(l
* O r 1 E, 1o
% oooq@%o o §5¢ Sa, @CC@OO
L 2t o Z [ OQ& X
i o )| =
< <@ [ @%
’ 3 ANTTIVAY R 3L B
r " ZHREE [ Py
Tme | 2UE | wuE |Fqyar | BNKIRE 1
45 50 55 60 65 70 45 50 55 60 65 70
SiO2 (wt.%) SiOz (wt.%)
4. (a) FeO*/MgO-SiO,, (b) Na,0/K,0-SiO, iz 7 v v b L =KL O 20 F iR, WEE o BIEAaE (1999) |

H5< ., 7—% 1 Ishizuka (2000),

ISPl WP IC B VT, REH 10 JTERTICSE
W E L CTRIUNEEIDME E > 7- DD &\ 9 IR 72 5
M, RFIED KEThH> 7,

Lo Laiilc 7> C, dWmEREOERE A5 12
& o T, FIRKINDIEB DRI KT % —D DA
PHRE I N7 (Kuritani & Nakagawa, 2016), %
513, L-2 stage ({3, 1999) H]pulllTEE NI
MEST 2w —y 785 (v 7 <M iGaE0K) 268
TN L2 Bpgiasaim (K2, 5) Z2xaRe L

AL

Middle stage @
(BHRBERDOBISEIR)

PIHhANETAHA

B 5: VIO BT E GE D & B5E U 72 F e KLk o 58 H
i, FEHN DR Fzld Middle stage DA V7 7L A ) 2k
<, Z®_Ef7ic Middle stage D7 5 A NEFA FA R HBA
5N5, Ik EALFEEEGTH & 2 o aikch s —Y 7
HTHD,

Kuritani & Nakagawa (2016),

Taniuchi et al. (2020a, 2020b) X Y 5[,

T, BOYN - HIBRIL 2N 22 0 b7 & T 21T 7z,

ZORER, WHRALERFETL—F (R77) »
SIS NKICE D A 7 7HERED e~ b L)
MBS AEITTINT 5 2 812 & o TEHIRIEEROWE
v e ERE N EEWHS I L (v L
AL AR, KOMINEZT 2 ERUEE T LT
WAlT 2), 61, EilTHL2IcE NI =
DELET VD6, BHREEROERDOEIR & 7% >
72 A7 7HHKTAED ED X 9 miRELACiH s
D%, A7 7HKGAED HO/Ce thid & HEE
L7z, ZOfSH, WMEKHEROA T 7OMREL L
T 860-1040°C & W I EDMF S 7z, Z DRI

iz 2 iL—yavholifiEdIng 2y 7OEMA
XD D 100°CHL EE ., 61k, Zok)%k
FOLIRES D 726 SNAFREE LT, A7 7 o
2 b6 AT TN, ERWEE AL oA
REMEZ R L 72, RIDLKINE, AL F vV B LEED
SO TRINE, HAtHA 2 & N3 Bk H AR
EDEBIMEETBIET 2. 2D &I RISIMEEE
T, MARAAE T L= BZNZENDEINTOIL
AIARIZH SR SN B Z L2k > T, IEWERDE
NEHPEL, RIEWERET 2 2 e IcHs T
W5 FMPLKILD KILGEB ORI & 7 > 7T
1, TR E HALH AN IEAIAA 7S 2 5 7 D38] >
Rot, A7 7N@ERWEOEAT S LIck>T
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X 6. FlpKILD~ 72 iG8oEiRICB$ 2 8&X. Kuritani
& Nakagawa (2016) (ZII4EEIE L 72,

gl o s n-ngEtt 2R L 72 (X6 ; Kuritani
& Nakagawa, 2016),

DI, KRUNEEIOERK & LT, JAEN 2%
T2 b= ACENT B, A7 T NOERWEDE
A RO X o TH SR I N TWw» 5 2
ERHSMIcEN. Lo L, FIRKILOETRHE
BFIARDORHRZ T 2 12l E > T, 2o
DAY, FALHAR~TFEINC A T ORI
BTV M= ADEEBRFICHS TS I LI
£oT, 5%, Mo»ORELKLILENTELD
TR EEZILNS,

fIRWL (ERBALE) OREA

H5 5 DR 7V — 7, TR R 52,
2 ED o O EZ, FPulE R 2 FRUE K
k% Eo v 72 DA ZH S 2T 2 72012

2016 42> & R HNT 4 A HNCE > TR ST
2E0 - HERIL2EI T & Z S Dt % FEhi L ¢ &
7. NS DRI OWTIE, 2020 412 2 HRDJ5
T E LTI NAD, 22 THOTE LA
L, MELE ETHRANT 2

AL LTE A2, Middle stage (W H L 7
ANTTINHY)RINOLILA~T A A+ (K4)
225 7% 5 BEREKIEIC X > TR E s (1K2).,

ZDH Y, AT TNAYEIEZEFR A,

TATA MIEFN EMLICE S 1, REOE I

NI TN RIE DTG L K Td 5 (X

5). & MR LR VDT A %A + D Ar/Ar
FERMER T, 2029 34.6 £3.0 ka & 35.5
+ 1.4 ka (Taniuchi et al., 2020b; ka ¥ 1000 4
HizRT) Ths., ZhoDERIEIE, FREDHIPH
WCHEF & FEIZ% <, KILEMRO TR 2
BELIZEERT, ko), ZolfEo K
TEANTTNAY) RINDENED S5, —#
12, KA, ZEH 2 0IET A4 FME~
TIREDE N L0 s, ZNHEHT S EE
WIEEFEOKIUEZIER LT WEF A5, DD,
FIpLKINZ B O TRIAERTA A PR EZH S
PICT B T EIE, PRI S =Bz 5 5
T3 2 LicfliZ s v, FEHSOWRTIE, vV
FAUTHER L 20k~ 7~ (ZE) P32 % TR
DIREKRBDY S, MREKEICAEZS 2 LR E
XA~ /'~ & LUEIBT 27, Pk~ r~<
5% BREOEGKETH GG, H@tHRkoE
wxmwﬁﬁﬁ77v&ﬁ T2ZEiCkoTH
MR ZIEE~ 7~ e b 2 L RO DT LT,
DF D, FMPULOEEKEEZ, 2v PLvlke S0
KEICEoTHRED T ONTVREEZLS, &6
12, IO FAZICAZE L, flibLo llgEo—f (4
JUEESEL) BRI T 574 A bR FEIC T L 72
£z %, #9 35,000 4E /T Middle stage 12 1] 7
ETO<Y FLATICEB T, ALTZT7ILAY
ﬁME®@$777T%%KﬂEﬁ777&X77
HEEDTAHA F Ev, (FHROKE SRS
2HHO< SR L T A L2 RB L,
Flx, MARAATL TV — MicHiRd 3 R A
2V RVAERIZB BT E AL MZOEET 2 £ 9
Tae 2 EHETERLTWELEELI SN, W7ok
AN & B 72 R RIS SEER I CRAE KD &
FLELRICIRA S B IR o 72, UM IC 2 0l 2 R~

RILEDEE : BEKEWEVIVICL BHHEDOE
RiEYIVRE

ANT TNH ) EINEELT 5 8WE, A
5 AH, HARMEG, #TEH, RHRO T, 280
Si0, & A &1 57.9-61.9 wt.% TH 2. B D
IR D ZEL & oo 7o 2N e BSR4
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L e B A I R
100 RRMCEKERASTIV
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ST
E gl B E
o 6 P vo . NINEAT
> MeEHE Ry X R
= 4} mEavIv
2 EREBRATIY
0 ‘ ‘

45 50 55 60 65 70
SiOs (wt. %)

X 7. MgO-SiO, ¥l LIci LAz 7 LAV ZlED < S
2iRA L YRR 7 DILER. AL T A
ZIEE L2 Dl a ~ 7'~ D5 — % i Taniuchi et al.
(2020a), Z DIZH» DMWY D 7 — % 1% Ishizuka (2000) X b
5.

, Si0, & 'O I L o 7o AL 2ERH R i
FfzRL (7Sr/%Sr - *Pb/*"Pb 7 &) D R#iHI%
ZAbe & & oo T HERAEIN 22 5007 - SRS A,

AN T NH ) RUEDNEREEMRS < 7~ (&
Si0,, EMgO &HEDTA YA +), Kbk
Bk < 7= (1% Si0,,  MgO &a =20 %R
B, 2L O gERR I~ 72 (K Si0,, K
MgO & ROXRE) D 3T DEAITL->T
EhzZtzrd (M7, 22T, Z2hEn

15

~—~ m
® =
E ot
1 10 5%
T 3
S 23
F 5 S
w2 1 @
Y |
; k e.g. L-2 stage @
0 . . . =z
0 20 40 60 80 I

FKIMY DFERCE (Wt.%)

cHENITIDEKE =5wt%
cHENITIDEKE =3 wt%
NEXITIDEXKE =2wWt%

X 8. MR DFERALIE & XV b h o & KRB R
Taniuchi et al. (2020a) % MZEEIE.

D2 7 DR EHEE L, <7~ DA% H%E
L 7o, ZOfEH, BERE = 7 < 13 O sl k-
T, R~ =id= PV A S A EDIKIFED A
MEZTAEMT2ZEICk-T, 2LTab=r =ik
Ko7 A A DNE RN T 5 E12E>
THERINIZEDBIHS P E ST,

IoI, ANTTUAVEZIAICEENDRHEE
AP & XV F & DTN PR S, B
GHIORT = 7~ DAL & Gk R % HEE L
7o, ZOREH, LI Si0, = 49.6 wt.% O 7
LAY XIRET, ZOHEKEIES wt.% HithTh 3
TEBWSE RSN, RIT, TS DHIR%E L-1
stage IZMEH L 2 ISR E £ O L-2 stage 1M
ML 2B E RO kO EH e kL 72, 20
FEW, A7 7 h ) R O W ERE AT I B
WTHEE I N, 5 wt% v e v bLHkERS
b~ 7 e D &kE R, L-1 stage DFBIEET (-3
wt.%; Kuritani, 1999a) % L-2 stage DY SIS

(~2 wt.%; Kuritani & Nakagawa, 2016) D Z#
SICHRTERICE VI ED3bhotz, Kaofh~r
v EARED 3 wt.% EfEESIN TV HIEE L U
BAGTIE, 7= E D O AR S
236 fikh o6 2 R IS SRS X > TRz
2T h, XiE (HBEER) ~Y L7 A
FRINZIE (EEAEGR) Bo~ /<L LTEN
L T\ % (Kuritani et al., 2005, 2007), # L <,
Kot~ 7= EGKEN 2 wt.% EHEEI N T3 E
BEaAmiE, bIoaiilato sz xiEa <
7w & LTHEEI L T3 (Kuritani & Nakagawa,
2016). —Jf, Kofb< 7 <DEKEDS wt.% T
HBHNTTNAYLNWEDKIIRR T < 7~
1, HWRHEOHEREE /v ERATEI LIk
TRIEE~ 7~ & LTEE L T\w3, Taniuchi
et al. (2020a) T, TNHD2 /27 0t AP
YRR OMHEE b 72 6 LI E R E £k~ 7~ &
KETHDEEA, =V PILVTREL AL~
2 OSHENICEE T % &, TEOET & & bicFIc
A S AG, B, FHEA L Vo 7 BRI DR i
LONETS 2. K ORGHLHETT 5 &, X
IV HOEKEDIEMT 2 L PRINDH, 2Ok
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I~ 72 GKENEOGAEIC K DS L 25
(8). AT, SIRIGARRICEL 72 XV b D
5%, FEOHBAKDPBBING EEZ 6D,
ZLTHH S NIKIC k- T, RERRT 250
DRI L, BERE~ /'~ 2 EMT 5. 2%,
vV PIVHR Y 720N EKETH 8, FED
HFREAVER S 2 2 LIk o THREE - V'~ R T
ZDITKL, EEKETH 251 I3 R k0

RE~I7~R3ERLEVEELONS, HERE~ Y

PR L 7SO, R REE Y /v
HEH< /e PRETLIEICKST, ANVIT
VAV LA 7 PNEKT % (Taniuchi et al.,
2020a; ®9). 2% b, = FLlikERDL~
Y DEKEDEND, HBNICE T3/~ 7 nx
2 WY E TEMTTE Y, HEKETH D
B AN 7 RINDLINIEZ LT 5
EBHO E o, 50, BEHEYHED HTH
BLEET 2o TchiuL, fpulnd<y bk
TRBEEGEKETHo TS ZZERINEE L
£9.

TAYA MOBRA : BERFEREDKEXILADS
BIC & DY Y DER

—JTDTA YA MiF, e L 7 Middle stage @
ANT T NI ) BNE DIEBNER IS L T %,
PRI R T Z OEH RIS T <, IITEA
e L CHEEENNNERICEWTOT»IcERT
20RTHD. EAMEL L SI0, = 64.1-65.3
wt.% ¢, & Sr/Y « La/Yb [k 7 ¥ A 4 + k%%
AL, REAOZHPREDIREE L 42 2 Eu £ %
RE e, BEREEY) & U TR, R5HEG,
FEAPEGEENDID, 2/ iRE7Tue A 2R TE
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A Report on Remain and the Time at the Peshi-Misaki Site

Fumito Yamaya

Rishirifuji Town Board of Education, Oshidomari, Rishiri Is., Hokkaido, 097-0101 Japan

Abstract. Three archaeological sites on the cape of Peshi, "Peshi-Misaki", the northern part of Rishiri

Island, are reviewed. It seems that the Peshi-Misaki Site and the Oshidomari-Ko Site were used as the

main sites of the Oshidomari area in the latter period of the Okhotsk culture based on the comparison with

potteries excavated from the surrounding area. Because residence space and disposal space have not been

found from the Peshi-Misaki Site and the Oshidomari-Ko Site respectively, further investigation is required

for confirmation of the above hypothesis.
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Records of the Group Spawning of Pacific Herrings (Clupea pallasii)
from 2018 to 2020 in Rishiri Island

Shinri Tomioka", Fumito Yamaya® and Toshihiro Nasu®

YRishiri Town Museum, Senhoshi, Rishiri, Hokkaido, 097-0311 Japan

?Rishirifuji Town Board of Education, Oshidomari, Rishirifuji, Hokkaido, 097-0101 Japan

FRishiri Fisheries Extension Office, Oshidomari, Rishirifuji, Hokkaido, 097-0101 Japan

Abstract. The group spawning of pacific herrings (Clupea pallasii) occurred eight times from April 2018 to

November 2020 in Rishiri Island, Hokkaido, northern Japan. We report their date and location of occurrence.
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Distributional Records of Chrysomelid Beetles (Coleoptera, Chrysomelidae) from
Rishiri-t6 Is., Hokkaido, Japan

Hiroaki Sticeron” and Wataru Yamapa®

)

YNaha Plant Protection Station, Ministry of Agriculture, Forestry and Fisheries of Japan,

2-11-1 Minatomachi, Naha, Okinawa, 900-0001 Japan

?2-13-17 Katase, Fujisawa, Kanagawa, 251-0032 Japan

Abstract. A total of 26 chrysomelid species collected by our field surveys are recorded from Rishiri-to Is.,

Hokkaido, Japan, including four new recorded species: 1) Cryptocephalus nigrofasciatus, 2) Chrysomela

lapponica, 3) Xanthogaleruca seminigra, and 4) Sphaeroderma tarsatum. In addition, a list of all the known

species (68 spp.) is provided.

FU&IC

A3 B HE N T 0 P4 5 9 30km 12 f7 i 5 B FI AL
IR 182.11km* OO KILETH 5. i
HEEE 1721m TEAEHIPLLIC X > TR S
T3, MAERREERY Y% <, LRk & i
FEHMRANDRBITI TIC H 72 0, WAL o FEtha
Lans (BEARIED, 2004).

FIPLSICB T 20 B BICBI T 2 38k 13 %
C, ks LTI TObD0H % @ ERIED
(1968) : 13 ffi, Kishii(1976):48 fifi, ¥ (1978):
16 f, AJr - R (1994) : 42 f, FIPLHT7 Y
fif (2000) : 23 ffi, 7R (2006-2014) : 47 fifi
L L, Zoflucd g miciigsancsh (il
PO S5 2 B 2B B, 1965 ;5 Chjo, 1956, 1959 ;
Ch(jo & Kimoto, 1961 ; Gruev, 1986 ; Kimoto,
1964a, b, 1965 ; Ohno, 1968 ; 7§ % 2012
Suenaga, 2020 ; K £ - I, 2013 ; Takizawa,
1970, 2005, 2007 ; 5 fii H K %% & ¥ [ 47 43,

1980 5 fRH 2>, 1991), 7, Zh5DadkiE
LA EBHINTOHRD,

ARG T, FEESDPHGITE T T o B4
AT 6 N 4 WIGMEREE A G 26 DN A TR
R ZRddt L7, £/, SCiEEZTY, BE0R
AL, ShESRT 2MEAbe e EREF
L7,

mH & AE

PSR IE 2019 4E 7 H 18 ~ 20 HE X OF 2020
8 H24~26 HIZAT > 72, $REEJTEIZ 2019 4R
DFETIEAY 4 —E v 7k, 2020 SEOF A TIE
V=74 v R, ki, SR L ZEAR
WFEFEIRE L T3,

4 E X U413 Lobl & Smetana (2010) # &
ARG - W (1994) 12fE- 7258, DLUFofiilco
WTIEZNZNDOERIAES 72 7 a v by (55
B, 2012) BL KSR FH A% ALY (Nadein
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& Lee, 2012), 7z, HPID¥EHIZOLTIEKRE:
HeH (2003-) Ift-> 7. 75d, AR CIIERE
DTLHEHE R AR 1342 Tl bl § 2 D TEIET 3.

PREEECHR

AV %
Chrysomelidae Latreille, 1802
NS
Cryptocephalinae Gyllenhal, 1813

1. EE/uFryy sy (Fig 1)
Cryptocephalus exiguus Schneider, 1792

BRBEEAR + 1 ex., MM & & T8 I 2 [,
20.VIL.2020, [LIHEE,

2. ZTAYX YLy (Fig. 2)
Cryptocephalus nigrofasciatus Jacoby, 1885

MG EEA 1 ex., M A& L 0T R A i,
19.VIL.2019, I1IHIEREE.

7 M BRI Rl gk, AR TS A 23 25 48
DA &SP OFIE TR S 7 L) B B LEI O 5Ry
EBSEFEET 5, BE e ltEcAasNn, 22D
TIFFEIY YN LY C. kimotoi Nakane, 1963 £ &
T3, Kimoto(1986) T C. nigrofasciatus ®
) hEENT, FDg, Takizawa(1990) Tlx C.
kimotoi ML ETHBELTB%, fER (2007b)
ICEWTIINSZ AL LTS,

PANLMR
Eumolpinae Hope, 1840

3. FrAuynsy (Fig. 3)
Basilepta balyi (Harold, 1877)
BB AR 2exs., Ml JAE L 0T SR,
19.VIL.2019, b H $% %51 ex., [ Hl,
24.VIIL.2020, EFEIRLE ;1 ex., FIPLE LHT4H
K%, 20.VIL2019, [LHFHERLE ;4 exs., FlAE -
WY, 24.VIIL2020, FFERE
fili %: 3 ¥ = »n v 7 % Alnus alnobetula

maximowiczii DE—F 4 Y 72k o TS,

4, 7Fuysy (Fig. 4)
Bromius obscurus (Linnaeus, 1758)
B AR 2exs., M PLE A+ HT O,
24.VIIL.2020, FEEELE.
fii : v 7 B Vitis coignetiae DE—F4 71
oo, AfE B0 R W EGRE Rt
L2 OERBASNTED, SRIOFETHES
N7-ERz ST EEN et Tth o7,

YTy
Chrysomelinae Latreille, 1802

5. 7¥F~_nsy (Fig. b)

Chrysolina watanabei Takizawa, 1970
BEA 1R, s 4 0200 N AEE,

18.VIL.2019, [LIHEREE.

6. FEX L (Fig. 6)

Chrysolina aurichalcea (Mannerheim, 1825)
BEEA 1 1 ex., HIPLE L0740 N 4 A,

18.VIL.2019, ILIHEREE,

7. h7H3INsy (Fig. 7)
Chrysolina nikolskyi (Jacobson, 1898)
MIGIEEA ¢ 5 exs., FAMNETY, 25.VIIL2020,
HRRAE.
fiti# : A4 4 2EX Artemisia montana 55407z,

8. wX=¥ Ly (Fig. 8)
Chrysomela lapponica Linnaeus, 1758
MR 1 2 exs., FPMIEIE, 19.VIL2019,
W H O FEs2exs, Ml E LN E A,
24.VIIL.2020, EEEERE 5 1 ex., FIPlE LIT#H
K%, 20.VIL2019, 11HIEREE.
%« FIA R R, AEOT MY THE/ Y
aY ¥ Salix caprea 7515547 (Figs. 27, 28).

9. vvr7i sy (Fig. 9)
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Phratora laticollis (Suffrian, 1851) 7 F AN LB
AR ex.,, FPUE £ W41 K, Galerucinae Latreille, 1802

20.VIL.2019, [LIHEREE,
11, WUNLERF (Fig. 11)

10, ¥r¥Fnu,nasy (Fig. 10) Atrachya menetriesi (Faldermann, 1835)

Plagiodera versicolora (Laicharting, 1781) MR B D1 ex., FI LT 252 25 08 I 4 13,
MR A © 2 exs., FIAMN &, 19.VIL2019, 20.VIL.2019, [LIHIE#EE,

ITHERLE, i RIS BEEoEHERT, ZonEHibHE

24 T 25 26

Figs. 1-26. Chrysomelid beetles collected from Rishiri-to Is., Hokkaido, Japan—1) Cryptocephalus exiguus, 2) Cryptocephalus
nigrofasciatus, 3) Basilepta balyi, 4) Bromius obscurus, 5) Chrysolina watanabei, 6) Chrysolina aurichalcea, 7) Chrysolina
nikolskyi, 8) Chrysomela lapponica, 9) Phratora laticollis, 10) Plagiodera versicolora, 11) Atrachya menetriesi, 12) Galerucella
lineola, 13) Gallerucida bifasciata, 14) Fleutiauxia armata, 15) Luperus laricis laricis, 16) Monolepta dichroa, 17) Pyrrhalta
Jfuscipennis, 18) Tricholochmaea semifulva, 19) Xanthogaleruca seminigra, 20) Aphthona perminuta, 21) Crepidodera japonica,
22) Longitarsus nitidiamiculus, 23) Longitarsus succineus, 24) Sphaeroderma tarsatum, 25) Stenoluperus nipponensis, and 26)
Psylliodes viridana.



58 TREH - L A

A % Bl Poaceae £ & O v X F} Fabaceae, 7V B}
Cucurbitaceae, 7 7 7 7 F} Brassicaceae, v
F} Lamiaceae 2 &% K O FHZ XS (HAIGHEIY
B2y, 2006), SHOHFHECECTEINT A
Brassica rapa var. glabra ~OINEDMER STz,

12, neoNansy (Fig. 12)
Galerucella lineola (Fabricius, 1781)

BAUEA 1 ex., AR, 19.VIL2019, 11
FHEREE.

13. AZFY sy (Fig. 13)
Gallerucida bifasciata Motschulsky, 1861
BEAR 1 1 ex., FAMIEE, 24.VIIL2020,
HBERE 2exs, FAE LITEREN,
24.VIIL2020, BHERE,
% KEOF MY TH LA A A% NV Fallopia

sachalinensis »> 513501 7=,

14. 79,2 (Fig. 14)
Fleutiauxia armata (Baly, 1874)

B AR A 1 ex., I PLE IR B,
19.VIL.2019, [LHERE,

15, AFF AV F AL HHRE (Fig. 15)
Luperus laricis laricis Motschulsky, 1859

BB BE ARl ex., H P E & WO,
24.VIIL2020, BHERE,

16, A% 2ny (Fig. 16)
Monolepta dichroa Harold, 1877

B O A2 exs., Il JuowE W7,
24.VIIL.2020, BERLE 5 2 exs., M LHTEIN
BN, 24.VIIL.2020, HEEHERE.

17. A%v»2sy> (Fig. 17)

Pyrrhalta fuscipennis (Jacoby, 1885)
BEAR 1 ex., FFRMIEIE, 25.VIL2020,

H OB 2 exs., M A E L WY R G E G,

26.VIIL2020, HHERE,

%« WA 2T B 574 Acer sp. 925
Boir,

18. 7485574y (Fig. 18)
Tricholochmaea semifulva (Jacoby, 1885)

BB EE AR 1 ex., FPLE L TR A I,
26.VIIL.2020, HHERE,

19. A5 23 (Fig. 19)
Xanthogaleruca seminigra (Jacoby, 1885)
PRBIEA © 2 exs., FIPUITETE, 25.VIIL2020,
HREERAE,
%« ML IR,

20, v773insy (Fig. 20)
Aphthona perminuta Baly, 1875

ML EE A 2 3 exs., MGt s 4 0T S g 78 I,
26.VIIL2020, WRERLE ; 34 exs., FIELITE
N, 24.VIIL2020, mEHERE,

21, IRV rELY (Fig. 21)
Crepidodera japonica Baly, 1877

MR AR 2 exs., M ACE L WS i G,
26.VII1.2020, HERERE.

fifi% : REOF MY TH 5 Y X8 Salix sp. D
S A C =Y (Ve

22, vARYNFTIFHIENLY (Fig. 22)
Longitarsus nitidiamiculus Kimoto, 1965

M AR 4 exs, Ml pLE £ HT W,
24.VII1.2020, EHEE.

%+ HY472 ) OFEOMGEIEZTHEI Y eI
) Eupatorium glehnii 6835417 (Fig. 29).

23, aEFXre sy (Fig. 23)

Longitarsus succineus (Foudras, 1860)
W AR5 exs, M A E L& HOR I,
24.VIIL.2020, HHEERLE 5 2 exs,, FIPLE NN

M, 24.VIIL2020, HIERE.
% WM Z T B 4 F 3 E X Artemisia
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montana > 555 117z,

24, emaryy~</inny (Fig. 24)
Sphaeroderma tarsatum Baly, 1874

WO AR 12 exs., F LE = HTOWE,
24.VIIL.2020, WL ; 16 exs., FIPLE LN
JiE, 26.VIIL.2020, EFELRE.

fifi% - MPLERIFLEk, AEOHF FMELTH
2 WY Sasa kurilesis D3F1 5TV 308 (TR,
2013), SEDOHETIZZ<AY Y S, senanensis >
sbfEsns (Fig. 30).

25, eI ZANLY (Fig. 25)

Stenoluperus nipponensis (Laboissiere, 1913)
BB A T ex., M PLE L 0T & H KK,

20.VIL2019, [LHI$ERE,

26, FAFHAFIEANLY (Fig. 26)
Psylliodes viridana Motschulsky, 1858

MR AR 13 exs., Ml L E b TSR i,
24.VIIL2020, BHERE.

fii % : AFEIZY ¥ A € Solanum tuberosum <°
+ A S. melongena, +~ 1 S. lycopersicum 7z £ D
FHELTHONTED (HARIGHBY R R 2%,
2006), SIROHFEEIZB LTI ¥ A EZEECINEL
T (Fig. 31).

STOBREDDERE
WEOHEIZE W THPLE» SRR IN TS D
DD, LT D 2RI T O FE RS 23065
Th 5. Table | TIEMHAE L RELDHIC “2”
AL 72,

Phratora vulgatissima Linnaeus, 1758

fifi#% : Kishii(1976) (2 k> CH] A K45 Phratora
longula Motschulsky, 1860 & LCalStINT 5,
AR —ny A Apoffos 7ICaALTED,
Kishii(1976) O ik 2 R < L HA D S I3 FlE I N T

Fig. 27. Salix caprea on which Chrysomela lapponica were collected. Fig. 28. C. lapponica feeding on S. caprea. Fig. 29.

Eupatorium glehnii on which Longitarsus nitidiamiculus were collected. Fig. 30. Sphaeroderma tarsatum feeding on Sasa

senanensis. Fig. 31. Psylliodes viridana feeding on Solanum tuberosum.
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Table 1. List of chrysomelid beetles recorded from Rishiri-t0 Is.

TREH - L A

wx

: new record

No fii#; 4 it (FEUIE)
1 T7IAPYINLY Cryptocephalus bilineatus (Linnaeus, Kishii(1976) ; At - gk (1994) ; fik (2007b)
1767)
2 EEZOFEYINLY Cr. exiguus Schneider, 1792 Kishii(1976) ; £&IHIE2> (1991) 5 AJG « FEIR (1994) ; Fliy
SEHESE (2000) 5 BEIR (2007b)
3 TARIINLY Cr. hirtipennis Faldermann, 1835 S (1978)
4 FTINIIINLY Cr. hyacinthinus Suffrian, 1860 Kishii(1976)
5 FTFACFYIYNLY * Cr. nigrofasciatus Jacoby, 1885* At
6 YY) IINLY Cr. nitidulus Fabricius, 1787 A4 (1978) 5 At - iR (1994) 5 IR (2007b)
7 TEFEIINLY Melixanthus pumilo Suffrian, 1854 Kishii(1976) ; f44HHiE2> (1991) 5 Ayt - #ER (1994) 5 FlJry
SEHEER (2000) 5 FER (2007b)
8 FARINUNLY Smaragdina aurita nigrocyanea Kishii(1976); 54 (1978) ; A7t - FiR (1994) ;¥R (2007b)
(Motschulsky, 1866)
9 AFYINLY Pachybrachis eruditus Baly, 1873 Kishii(1976) 5 A&JG « #ER (1994) ;5 3G (2007b)
10 A%y Ly Oomorphoides cupreatus (Baly, 1873)  Kishii(1976) ; AJC « &R (1994) ; Jigi (2007b)
11 Frfadnnsy Basilepta balyi (Harold, 1877) Kishii(1976) ; 43¢ (1978) ; AJG - R (1994) ; #EIR (2009)
12 7F¥nsy Bromius obscurus (Linnaeus, 1758) Kishii(1976) ; 3% (1978) ; AJt - iR (1994) ; iR (2009)
13 A/ FALy Syneta adamis Baly, 1877 Kishii(1976); 53 (1978) ;£#HIZ4> (1991) s AJ0- 7GR (1994) 5
fUﬁmiﬁ%ﬁE (2000) ; ¥R (2006)
14 FAIEPNLY Chrysolina angsticollis (Motschulsky, T FD (1968) ; Kishii(1976) 5 Ayt - iR (1994) 5 FlJry
1860) VISR (2000)
15 FEXNLY Chr. aurichalcea (Mannerheim, 1825) I IPEEE2ECAMRT (1965) 5 645 (1968) ;
Kishii(1976) ; S'RHAIR 2 (1980) 5 AJE - FEiR (1994) 5
AP SZEYIEE (2000) 5 W (2007a) 5 7 (2012)
16 7Ly Chr. difficilis (Motschulsky, 1860) Kishii(1976) ; AJG« IR (1994) ;R (2007a) ;751 (2012)
17 Ny ANby Chr. exanthematica exanthematica T PE S AR (1965) 5 fEaMEh> (1968) 5 Rl ~7
(Wiedemann, 1821) i (2000) ; 757 (2012)
18 ATHhINLY Chr. nilolskyi nilolskyi (Jacobson, 1898)  Chiijo & Kimoto(1961) ; Kimoto(1964a) ; {643E%> (1968) ;
Kishii(1976) ; Kimoto(1989) ; f&HIZ2> (1991) 5 AJG - FEIR
(1994) ; FIFLITZ I8 (2000) 53R (2007a) s 57 (2012);
il (2012)
19 YANYIEF ALY Chr. pirka Takizawa, 1970 %H:é ETR )(1991) s FINTSTHEEE (2000) 5 25 (2012) 5 &
2012
20 78FRNLY Chr. watanabei Takizawa, 1970 fREIED> (1991) 5 FIPAITZ A6 (2000) 5 FER (2007a)
21 TRRIANLY* Chrysomela lapponica Linnaeus, 1758% A5
22 AFRININLY Phratora grandis Chtjo (1956) Ch1jo(1956) ; Chiijo & Kimoto(1961) ; Kimoto(1964a, 1989)
23 Y= FIonLy Phr. laticollis (Suffrian, 1851) Chujo & Kimoto(1961) ; Kimoto(1964a, 1974) ; & (2012)
24 =7 Phr. vulgatissima Linnaeus, 1758 ? Kishii(1976)
25 YFENINLY Plagiodera versicolora Laicharting, 1781 1'6’6‘{03# ()1968) ; Kishii(1976) ; FIFHTZ 265 (2000) ; fii
R (2007a
26 XVETANLY Agelasa nigriceps Motschulsky, 1861 1@)!1752%%?&@%%& (1965) ;44 (1978) s ARJT- 1IN (1994) 5
IR (2011
27 JUNLTERF Atrachya menetriesii (Faldermann, TEMED> (1968) ; Kishii(1976) 5 f#HHIZA> (1991) 5 AT - iR
1835) (1994) ; FIFHISZIIAS (2000) 5 #ER (2011)
28 JINLY Fleutiauxia armata (Baly, 1874) Kishii(1976) ; 4% (1978) ; AJG - iR (1994) ; @i (2011)
29 SYNFNALY Galerucella calmariensis (Linnaeus, 1767) Kishii(1976) ; A7t - iR (1994) ;5 #@iR (2011)
30 FavyavesS ALy Gal. chujoi Komiya, 2005 K - ¥ (2016)
31 AFansy Gal. grisescens (Joannis, 1865) TEARED> (1968) 5 53 (1978) 5 AL - IR (1994) 5 FlHT
VLA (2000) 5 FER (2011)
32 NININLY Gal. lineola lineola (Fabricius, 1781) Chiijo & Kimoto(1961) ; Kimoto(1964b) ; 54 (1978) ; AJt -
TR (1994) ;5 FER (2011)
33 AFZFYNLY Gallerucida bifasciata Motschulsky, 1861 44K (1978) ; SARHEYAIF2: (1980) AJG -GN (1994) ;
FART 266 (2000) 5 @R (2011)
34 LFFXERVETFHNLY Luperus laricis laricis Motschulsky, 1859 {t43Z7%> (1968) ;Kishii(1976); 53 (1978) sf#HiFA> (1991);
FIANTSZERAE  (2000)
35 RINANLY Monolepta dichroa Harold, 1877 Kishii(1976) ; At - gy (1994) ; fiik (2011)
36 ZZUNTTIANLY Pyrrhalta esakii Kimoto, 1963 Kishii(1976) ; A7t - iR (1994) ; J#@R (2011)
37 AFvnby Pyr. fuscipennis (Jacoby, 1885) Kishii(1976) ; AT + R (1994) 3 #R (2011)
38 Yravanhy Pyr. humeralis (Chen, 1942) EAIFD> (1968) 5 FIFNTSZEAAE (2000)
39 A=y hnny Pyr. konishii Kimoto, 1963 Kishii(1976) ; A&t - gyl (1994) ; fi@k (2011)
40 THITALY Tricholochmaea semifulva (Jacoby, 1885) Kishii(1976) ; fFHIEA> (1991) 5 AJT - WER (1994) ;5 FJriiT
SZEPIEE (2000) 5 #ER (2011)
4] AZFNL* Xanthogaleruca seminigra (Jacoby, 1885)* At
42 THNFAZFINLY Altica oleracea oleracea (Linnaeus, 1758) Kishii(1976) ; AJG - &R (1994) ; &R (2012) ;

Suenaga(2020)
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No fii#; 4 it (FEUIE)

43 VTV EINLY Aphthona perminuta Baly, 1875 Kishii(1976); 53 (1978) ;f#4H132> (1991) s Ayt-jiiik (1994) ;
FIFHTZ IR (2000) 5 R (2012)

44 FUHALPENLY Chaetocnema picipes Stephens, 1831 Kishii(1976) ; 4% (1978) ; AJt « &R (1994)

45 EXRIAZIENLY Chaetocnema concinnicollis (Baly, 1874) Kishii(1976) 5 AJG « &) (1994) ; @i (2012)

46 XAFITPENLY Cha. discreta (Baly, 1877) {EAriEn> (1968) ; FIFUNTZIGYIAE (2000)

47 LHIREALY Cha. ingenua (Baly, 1876) Kishii(1976) ; AT - ¥R (1994) ; #ER (2012)

48 ¥FEIPY PN Crepidodera plutus (Latreille, 1804) e3> (1968) 5 AIFMIZIEAE (2000)

49 IRYFENLY Cre. japonica Baly, 1877 S (1978) 5 Aot HER (1994) ; #ER (2012)

50 PAHFIEALY Hippuriphila babai (Chijo, 1959) Kishii(1976) ; AJE - i (1994) ; #6R (2012)

51 EIRUNFPLFHIENLY Longitarsus nitidiamiculus Kimoto, 1965 Ohno(1968) ; Kishii(1976) ; Gruev(1986) ; AJ¢ « iR (1994) ;
FEIR (2012)

52 F2¥a7 7 A RENLY Lon. ohnoi Gruev, 1995 KE - (2013)

53 EF/ Y RTLFHIENLY  Lon. okushiriensis Gruev, 1995 KE - (2013)

54 FANarenNL> Lon. scutellaris Mulsant & Rey, 1874 Kishii(1976) ; Ohno(1968) ; f&iR (2012)

55 AEXFTITHIENLY Lon. succineus (Foudras, 1860) Kishii(1976) ; Ohno(1968) ; {#&iR (2012)

56 NIV TITIFHIENLY Lon. suturellus (Duftschmid, 1825) Ohno(1968) ; fEiR (2012)

57 AANFENLY Mantura clavareawi Heikertinger, 1912 Kishii(1976) ; AJt « #&IR (1994) ; iR (2013)

58 ZAUNEZYRENLY Man. japonica Jacoby, 1885 Kishii(1976) ; AJG - ¥R (1994) ; #ER (2013)

59 RYHILFIENLY Neocrepidodera Kishii(1976) ; At - 7R (1994) ; @R (2013)

interpunctata (Motschulsky, 1859)

60 AAFAT)INLY Neo. obscuritarsis (Motschulsky, 1859)  Kishii(1976) ; AJG « #R (1994) ; iR (2013)

61 FAY/INLY Phyllotreta striolata (Fabricius, 1801) Kishii(1976); ATz - 7R (1994) ; Takizawa(2007); R (2013)

62 FAFHAFIENLY Psylliodes viridana Motschulsky, 1858  Ch(1j6(1959) ; Chiijo & Kimoto(1961) ; Kimoto(1965) ;
Kishii(1976); AJG 7@k (1994) ; Takizawa(2005); g (2013)

63 A aVFHARRENLY Psy. subrugosa Jacoby, 1885 Kishii(1976); RJG- 7R (1994) ; Takizawa(2005); iR (2013)

64 varyyw/INnLT* Sphaeroderma tarsatum Baly, 1874* A

65 B FHTIANNLY Stenoluperus nipponensis (Laboissiére, — Kishii(1976) ; 23 (1978) ; f£HIEA> (1991) 5 FIAMTZ 4

1913) (2000) ; R (2011)

66 FEIANNLY ? Ste. bicarinatus (Weise, 1874)? Kishii(1976) ; A% « 33 (1994)

67 AR ANLY Cassida nebulosa Linnaeus, 1758 TE3D> (1968) ; Kishii(1976) ; AJG + #ER (1994) ; F iy
SR (2000) 5 R (2014)

68 PANA ANLY Cas. rubiginosa rubiginosa Miiller, 1776  Kishii(1976) 5 £HIZ2> (1991) 5 AJG - FEIR (1994) 5 FIfHT

SEREEE (2000) 5 FER (2014)
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Stenoluperus bicarinatus (Weise, 1874)
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Terrestrial Nutrient Supply Contribution for Kelp
in the Sea of Japan off Hokkaido, Japan

Tadashi Kawar* and Takanori KURIBAYASHI

Hokkaido Research Organization, Central Fisheries Research Institution,

238 Hamanaka, Yoichi, Hokkaido, 046-8555 Japan

Abstract. Nutrient supply for the kelp Saccharina japonica var. religiosa and S. japonica var. ochotensis

was investigated on the northern and southwestern coasts of Hokkaido, Japan. For the investigation on the

northern coasts, data from government official reports for four sampling points in Rishiri Island were used.

The reports indicated that submarine discharged groundwater affects NO4-N concentrations in and concen-

trations at Shinminato were similar within distances of 0 to 500 m from the coast, and from O to 20 m in

depth. Analyzing government reports for Tomari in southwestern Hokkaido, NO,-N concentrations increase

from October to next March in river water. NO,-N concentrations on the coast of northern Hokkaido are

higher than values of southwestern Hokkaido. Levels of d'°N support values the saccharinian kelp assimi-

late terrestrial NO4-N in Oshoro, southwestern Hokkaido.

Keywords: freshwater spring, NO,-N, PO,-P, river, 0 °N

Introduction

The kelp Saccharina japonica var. ochotensis
is distributed in northern Hokkaido, Sea of Japan
and the known range of S. j. var. religiosa is
along the southwestern coast of Hokkaido, Sea of
Japan (Yotsukura et al., 2008). These two species
form one of the most important kelp resources
in northern Japan and are used for human
consumption as well as food for sea urchins
(Kawashima, 1993). Since two decades ago, kelp
resources have been decreasing sharply and
sustainable utilization is urgently needed (Kawai
et al., 2014). However, the reasons for decreases
in kelp have not yet been clarified.

Nutrient conditions in coastal waters certainly
affect the structure of marine forests (Agatsuma
et al., 2014; Tada et al., 2014; Zimmerman &

Robertson, 1985). Especially NO,-N accounted
for more than 90% of DIN in southwestern
Hokkaido, Japan and has been found to influence
the growth of the kelp S. j. var. religiosa there
(Kuribayashi, 2016; Kuribayashi et al., 2017).
Dynamics of NO,-N in Oshoro Bay was reported
(Nakata et al., 2001) and experimental studies
have confirmed the effect of NO,-N under
laboratory conditions (Kawai et al., 2004; Mizuta
et al., 1994, 2001).

This paper showed the possibility that terrestrial
nutrient supply: freshwater springs (or submarine
discharged ground water), rivers, and direct inflow
from land areas (anthropogenic waste water)
contributes to the maintenance of a rich kelp
community in the Sea of Japan off Hokkaido, Japan,

using previous data in government official reports,

*E-mail: kawai-tadashi@hro.or.jp
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® institutions (Kawai & Goda,
2008-2011)  were  analyzed

to understand the nutrient

dynamics on the northern and

Oniwaki southwestern coasts of Hokkaido,
Japan. Surface seawater from

o &= Om in depth from Shinminato,

Tanetomi, Senhoushi, and
Oniwaki, on the coast of Rishiri
Island, northern Hokkaido (Fig.
1) was sampled monthly from
October 2008 to March 2011
using a Van Dorn water sampler
(Rigo Co Ltd, 5026-A) to clarify
the submarine

influence of

discharged  groundwater on
the beach shore environment.

Seawater from each depth was

Fig. 1. Map showing the sampling stations in Rishiri Island, northwestern coast

of Hokkaido, Japan. Aerial photography from Information Authority of Japan

(https://mapps.gsi.go.jp/maplibSearch.do#1) .

and investigated in southwestern Hokkaido, Japan.
Moreover, algal species synthesize components
in the tissue by assimilating nutrients from the
surrounding water. This property indicates that
the 0N in algal tissue is expected to provide
integrated information on biological uptake of DIN
(Costanzo et al., 2001). 05N in sea algae have
been often used as an indicator of DIN source
(McClelland et al., 1997). Authors have developed
a technique involving analysis of the stable nitrogen
isotope ratios signature (0'°N) in algal tissue of S. j.
var. religiosa.

These contribute to enable management
proposals for sustainable conservation of the
kelp forest on the south-western and northern

coasts of Hokkaido, Sea of Japan.

Materials and Methods

Reports from government and public research

sampled at Stn. 2 (0, 5, 10, 15,
and 20 m in depth) and Stn. 3
(5 m in depth) in Shinminato
(Fig. 1) using the sampler. These two stations
are of approximately 25-30 m depth and have
an approximate 500 m interval distance. This
sampling research was arranged to examine
differences in the nutrient concentrations of

various depth ranges and differences with
distances from the beach shore.
(Hokkaido, 1998-2017)

were used to analyze and clarify the influence of

Government reports

nutrients on seawater concentrations from inflowing
river water. Surface seawater and river-water was
sampled from 0 m in depth. Seawater was also
sampled at Tomari, southwestern Hokkaido, Sea of
Japan. The sampling points were a river (Horikappu
River), Stn. 1 located near the estuary of the river,
and at Stn. 2 and 3 located in coastal waters. There
are no large out-flow river in this area, only the
Horikappu River with a total length of 27.4 km and

an outflow volume 1.62 m/sec, area of river 262.5
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Fig. 2. Seasonal changes of nutrient concentrations at the
four sampling stations on Rishiri Island, coast of Sea of
Japan, Hokkaido, Japan based on reports from Hokkaido
Government and Hokkaido Research Organization (Kawai
and Goda, 2008-2011). Surface seawater (in Om depth)
was sampled from 2008 to 2011. Location of the four
sampling stations are shown in Fig. 1.

kmi (Wikipedia, unknown) (Fig. 4B). Seawater and
river-water was sampled every three months from
1998 to 2017. The sampling protocol was the same
as used for northern Hokkaido.

Seawater samples from the northern and
southwestern coasts of Hokkaido, Japan were
filtered and the NO,-N and PO -P concentrations
were determined wusing an autoanalyzer
(QuAAtro2-HR, TRACCS 800: BL-TEC). Salinity in
subsamples were determined using a salinometer
(T.S-DIGI-AUTO  MODEL-3G, T.S-DIGI-AUTO
MODEL-5: Tsurumi-Seiki).

Sampling stations were arranged in Oshoro
Bay, Otaru, Shiribeshi, southwestern Hokkaido,
Sea of Japan (Fig. 4 A and C), sampling points
were conducted in the mouth of the bay (Stn.
3), middle-bay (Stn. 2), and inner part of the
bay (Stn. 1) to clarify the influence for absorbed

nutrients from terrestrial sources of direct inflows

on the kelp. Sporophytes of Saccharina japonica
var. religiosa were collected randomly by SCUBA
diving from April to June 2017 when the blade
length of S. j. var. religiosa was at a maximum
in size (Abe et al., 1983, 1984) and three
individuals were obtained from each sampling
site. Levels of 0'°N in the algal tissue of the
S. j. var. religiosa were analyzed following the
methods in Kuribayashi et al. (2016). Samples of
algal tissues with few cracks, tears, and attached
organisms on the surface were selected. Any
dirt attached to the sample surface was carefully
removed, and rinsed with filtered sea water,
followed by washing with distilled water. The
samples were dried in an oven at 60°C and

homogenized. Levels of 0N were determined
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Fig. 3. Seasonal changes of nutrient concentrations at
each depth of Stn. 2 and Stn. 3 in Shinminato based
on reports from Hokkaido Government and Hokkaido
Research Organization (Kawai and Goda, 2008-2011). In
Shinminato, seawater was sampled at Om, 5m, 10m, 15m
and 20 m in depth at Stn. 2, and at only 5m in depth at
Stn. 3 from 2007 to 2008. Location of the two sampling
stations are shown in Fig. 1.
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using an elemental analyzer equipped with an
isotope ratio mass spectrometer (Fisons NA
1500-Finnigan MAT 252). 0"®N was expressed
as per mille (%) deviation from the standard
(atmospheric N2) as defined by the following
equation: 0"°N = [("*N / “N)_ ./ (*N / *N)
— 1] x 1000 (%o). The analytical error was within
+ 0.2%o.

standard

A 14l°I E 144°I E

Sn3@ -

(] 200m
—_

Fig. 4. Map showing sampling stations in Tomari (B) and
Oshoro, Otaru (C), off the coast of Hokkaido, Japan. Aerial
photography from Information Authority of Japan (https://
mapps.gsi.go.jp/maplibSearch.do#1).

Results

Seasonal changes of nutrient concentrations
at the four sampling stations on Rishiri Island are
shown in Fig. 2. NO,-N and PO -P concentrations
have a similar tendency: increasing in winter
from December to February, and decreasing from
March to October. They were relatively high only
at Shinminato Stn. 1 compared to values at the
other sampling stations. The NO,-N concentration
except Shinminato Stn. 1 reached 5¢M in winter
and did not exceed 0.5 M in summer of all
years. Similarly, PO,-P concentration reached
0.5u4M in winter and did not exceed 0.1 uM in
summer for all years. On the other hand, the
NO,-N and PO,-P concentrations at Shinminato
Stn. 1 were higher throughout the survey period.

Seasonal changes of nutrient concentrations
at each depth of Stn. 2 and Stn. 3 in Shinminato
(Fig. 1) are shown in Fig. 3. NO,-N and PO,-P
concentrations among each depth of Stn. 2 and
Stn. 3 are similar without any exceptions.

Seasonal change of NO-N concentration at the
four sampling stations in Tomari (Fig. 4A and 4B)
are detailed in Table 1. Maximum and minimum
concentrations were observed from January to
March and from July to September respectively.
Values from April to June were lower than those
of October to December. The values among the
four stations show spatial variations, values in
the river (Stn. 1) are ten times higher than those
of Stn. 2 and Stn. 3, and mean values of Stn. 1
are higher than those of Stn. 2 and Stn. 3.

The relationship between NO,N and salinity
near the estuary, Stn. 1, is shown in Fig. 5. Autumn
season (from October to December) and winter
season (from January to March) have negative
correlations whereas spring season (from April to
June) and summer season (from July to September)
do not have any correlations. Especially, the autumn

season exhibits the clearest negative correlation,
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Table 1. Comparison of NO,-N concentration (mean value with standard

deviation) in each sampling station in Tomari, southwestern coast of

Hokkaido and Horikappu river, Japan, based on Hokkaido Government

Reports (Hokkaido, 1998-2017). Location of each sampling station is

shown in Fig. 4B.

Horikappu

. Stn. 1 Stn. 2 Stn. 3
River
Apr.—June 25.6+15.4 1.8+ 1.5 1.2+1.7 0.6 £0.7
July—Sep. 23.6 £6.1 0.8+1.3 0.5+0.8 0.2+04
Oct.—Dec. 30.4 +10.2 3.4+2.7 1.6 +1.6 1.6+1.4
Jan.-Mar. 51.0 £ 20.7 5.8+ 2.0 44+1.3 5.0+ 1.3

Table 2. Comparison of salinity (mean value with standard deviation) in

each sampling station in Tomari, southwestern coast of Hokkaido and

Horikappu river, Japan, based on using Hokkaido Government Reports

(Hokkaido, 1998-2017). Location of each sampling station is shown in

Fig. 4C.
Horikappu Stn. 1 St. 2 Stn. 3
River
Apr—June  0.02:0.05 30.14=2.78 30.28:2.62 31.68=1.21
July-Sep.  0.09+0.17 31.82+2.23 32.18=2.16 32.26+2.17
Oct-Dec.  0.02+0.04 31.46+1.40 32.63+0.84 33.28 + 0.68
Jan-Mar.  0.02+0.04 32.53+1.10 33.22+0.59 33.38=0.72

in Tanetomi, Senhoushi, and Oniwaki
could represent values in the coastal
waters of northern Hokkaido, the
maximum value of NO,-N ranged
from 5 to 10 uM in the winter season
(from December to February, 1992-
1998) (Fig. 2). NO,-N concentration
in Oshoro, Otaru, southwestern
Hokkaido Japan, Sea of Japan showed
generally 3-6 uM in the winter season.
The NO,-N concentration in coastal
waters of northern Hokkaido could
be higher than that in Oshoro Bay
in southwestern Hokkaido. Seasonal
changes of nutrient concentrations at
each depth (0-20 m depth) of sampling

station in Shinminato, Rishiri, were

Y=-1.4655X+49.526, correlation is -0.76738.

In Oshoro (Fig. 4A and 4C), the 0'N value in
the tissues of the kelp S. j. var. religiosa at Stn. 1
(inner part of bay) is near 7 %o, which is higher
than that of 4-5 %o at Stn. 2 (middle-bay) and Stn.
3 (mouth of the bay) (Fig. 6).

Discussion

There are no large rivers on Rishiri Island
in northern Hokkaido Japan (Fig. 1), especially
there is no river or brook flowing along the coast
of Shinminato (Fig. 1).
Stn. 1 (Rishiri Island in Fig. 1) showed higher
concentration of NO,-N and PO,-P throughout

However, Shinminato

the years of the research (Fig. 2). Abundant
submarine groundwater discharges flow out
along the coast near Shinminato
et al., 1999; Marui et al., 1999; Yamaguchi &

Ohara 1971; 1972). Nutrient concentrations at

(Hayashi

Shinminato Stn. 1 were certainly influenced by
terrestrial sources, freshwater springs (submarine

groundwater discharge). Nutrient concentrations

similar (Fig. 3).

A large amount of NO,-N is included in river
water. Therefore, it is possible that river inflowing
influx cause high NO,-N concentrations near
estuarine and coastal areas in Tomari, Hokkaido,
and is especially higher during the autumn
season and lower during the winter season
(Fig. 5A and 5B, Tables 1 and 2). The Hokkaido
Regional Development Bureau, Ministry of
Land, Infrastructure, Transport and Tourism, is
monitoring volumetric flow rate of Horikappu
River in Tomari (Fig. 4B), this can be downloaded
from website (http://www.pref.hokkaido.lg.jp/
kn/kss/ksn/H22F209.pdf downloaded on 1st
April 2019). The data indicate seasonal change
with much water flow during April to August. The
higher concentration of NO,-N can contribute to
development of rich kelp forest near estuarine
areas, and broad saccharinian kelp forest are
sustainably maintained near the estuary of the
larger Shiribetsu River in southwestern Hokkaido
Japan, while other coastal areas have been

affected by the “Isoyake” phenomena (Kawai,
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1997). We should focus on this function to supply
nuftrients in order to maintain kelp forests in
Isoyake areas.

Nakata et al. (2001) reported that NO,-N

from April to June
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Fig. 5. Relationship between NO4-N concentration and
salinity at Stn. 1, near the estuary at Tomari, southwestern
coast of Hokkaido, Japan. Location of sampling station
Stn. 1 is shown in Fig. 4B.

concentration in Oshoro Bay is highest in the
inner part of the bay, next in the middle-bay,
and the lowest at the mouth of a bay in the
Appendix in the paper. Furthermore, Kawai et
al. (2014) noted that the higher concentration
of NO,-N at Stn. 1 in Oshoro Bay had not been
affected by the large river inflow and freshwater
springs near the shore, but the bay has been
affected by geographical features of subsidence
and household discharge from landfill sites from
several houses in the near shore in the bay (Fig.
4C). Therefore, it seems that some terrestrial
waters that include a large amount of nutrients
are inflowing into Oshoro Bay and remains in the
bay, the terrestrial NO,-N would be expected to
be used by the kelp in the bay. 0N values in
the tissue of saccharinian kelp at Stn. 1 (inner
part of the bay) in Oshoro, Otaru, off the coast
of Hokkaido, Japan is higher, near 7 % than
thed'°N value of NO,-N (5.3 + 0.7 %o) in the open
sea off Hokkaido, Sea of Japan (Kuribayashi et
al., 2017) (Fig. 5). All consumers show stepwise
enrichment of "N with the increasing trophic
level (DeNiro & Epstein, 1981; Minagawa &
Wada, 1984). Humans which form a high trophic

Stn.1  Sm.2  Stn.3

Fig. 6. 0 '"°N values + SD in algal tissues of the kelp
Saccharina japonica var. religiosa at three sampling
points in Oshoro, Otaru, off the coast of Hokkaido, Japan.
Location of stations are shown in Fig. 4C. Dotted line
indicates ¢ "N values of DIN (5.3 + 0.7 % ) in the west
coast of Hokkaido, Sea of Japan (Kuribayashi et al., 2017).
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level organism in food chains also shows high
levels of 0'*N in body components. Moreover,
NH, volatilization selectively removes isotopically
lighter “N to the atmosphere, with heavier N
remaining at relatively higher levels. These
properties promote high 0!°N of anthropogenic
DIN in human activities. The 0'°N of DIN at Stn.
1 may be affected by input of anthropogenic DIN
and would be expected to increase (McClelland
& Valiela 1998; Jones et al., 2001). This result
indicates that the saccharinian kelp assimilates
anthropogenic DIN from land areas.

DIN of the Sea of Japan, Hokkaido is lower
than that of Pacific side of Hokkaido (Nakata
et al., 2001; Hokkaido Reserch Organization,
unknown; Nishihama & Kawamata 1979), initial
growth of the kelp is during autumn to winter
(Abe et al., 1983; Akaike et al., 1998; Shinada et
al., 2014), concentration of NO,-N in the autumn
and winter seasons influence remarkably the
initial growth of the kelp (Kawai et al., 2018;
Mizuta et al., 2001; Okada & Sanbonsuga 1980).
Hence, inflow water (river, submarine discharged
groundwater, terrestrial sources) containing DIN
into coastal sea areas have an effect to provide
NO,-N for growth of the kelp. Knowledge of
relationship between inflow land water and
growth of the kelp will contribute for the study
of Isoyake and sustainable exploitation of the
kelp forest resource near river estuaries on the

southwestern coast of Hokkaido.
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Records of Cucujoid Beetles from Rishiri Island, Hokkaido. Part I.
Family Kateretidae Erichson and Nitidulidae Latreille (Coleoptera)
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)
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Kamisanbonmatsu 6-2, Motojyuku-cho, Okazaki, Aichi, 444-3505 Japan
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Abstract. Rishiri Island is located off the northwest coast of Hokkaido, Japan. Faunistic research of the is-

land is important to clearly elucidate the faunal composition of the Palearctic Far East. Numerous faunistic

studies on beetles, such as Carabidae, have been conducted for this island, however, there are few records

for cucujoid beetles. As a result of the research herein, including field, museum specimen, and literature

research, conducted by the authors in 2019, four kateretid beetle species and 38 nitidulid beetle species

have been recorded from the island. Among these beetles, Epuraea silacea is a first report from Japan. Ad-

ditionally, two kateretid and 23 nitidulid beetle species are newly recorded from Rishiri Island.

FU&Ic

LB 27 IcowTlE, YY)/ ey 7L
AT AXTF LS ZIFLDET AT LS BIOWE A%
(B-H1ZA>, 1991;7%H, 1995, 2004, 2015:¥
1999 ; Imura, 2004, Z7>), ZDfth, <7V anhz
BOCHH, 1976), nNav Rt (5K, 1978), A%
VAR (e - Wik, 1984), >Fas R (FH,
1985), /K& R IH (I, 1994) REDFLENH 5.
LLAds, avFavHOHPTY, 7384y LF
ICEENBIN—TITO0TE, FREBIDRGIE,
HENNSCAERH LN LSO, i
%7\,

FE» 579 Ay ERNE, BIEZTHOT 3
Bt Lok, XXy rex 248 (AME

B, 1985), 7 F AA B (AMEK, 1985 ;5 £/
HE2, 1991), BLOAA*x /7 ans R (RHIZ
76, 1991 5 5B, 1993) RHSNZDHTH D,
HEDHRHDL IR IN TS, ko rs % 2
ABHZDWTIE, #FHHSITL Y IEED S S HDR
SUERE - HARGSFAME S TE D (A,
2015 ; Hisamatsu, 2016, (%2>), JbifgEo iz
SIS T 2 RIFLE 2 6 b, ARG A R
WHRING Z LRI N5,

Kifzecid, fAlRBOEI YL BRI B, &
TRV F AL BRIy ¥ A4 Blo 2 B
IZoWT, FlwReE L TRET 2.

B, AW, 2019 LA PLS MBI T
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EH RN~ ARG, 7 & ISR LR R
SEHLIX R Eh Y o FiERF R (BRAGAE H EF4E 1905091
5) LR CAE o Bl (BRAGHE F FFES
1905092 %) %7 LCHEhiL 7-.

HRE L UHE

2019 4E 12353 & M1 - P E D 1F A, SR
FRAL, MO H R ZAE IC B FTEIE AT A
kb, FRABICBITZ ARy s ¥ 24 RIEO
e AL B E Lok, BMFEEE, FIic
BRLOENE LI — AW Nl 7y 72 #%iE
L7130, ©q4—T4 VY7, A4 —Ev k%%
JHOZRE S To 7. FPLULDAETYH, A8 Fe
R, Z O RIR 2 SO BT b 3
ZFEMLE (K1), EAFES GD, BbToH
%, 20194E6 H30~7H4H, ROHEES A
27~9H 1 HIZFEML 7.

VA MHICE 2 REFILEOMEEII LT 0
ET%, [BTl= N+ Fa2HERXL Ty 7 (¥
2), [FIT]= @& 7 v 7 (113), [LT]= 74 b+
oy 7, [TTl= FHA N7 v 7 (FEEEL 2N F
FIT & BEELIE). FERC, BREHKLOREEIF
T e %, SH= AMER, AK= i,
MS= s, (RTM)= FIPLHIZ A 28
2 b, FIGLEBRIELEREIC OV TIE, A DRI *
EFRFLL .

1. FIRISIC B % T e F s
Ot a—2 (it i —
).

R
L. eEFRY T X218
Kateretidae Erichson, 1846

1.7 FENT X A4
Brachypterolus pulicarius (Linnaeus, 1758)* ([X]
13)

AEEAR] 4dexs., Ki%, #iH, 7> 7 Dil
£ b, 5.VIL 2019, SH.

FIAEWIRLER, AFEIZ Y > 5~ Linaria japonica

(T N7 DIE (X 4) 124 % % (Hisamatsu,
2011).

2. a7aFENF X AL
Brachypterus urticae (Fabricius, 1792) (X 14)
(AR AT lex., @IHII, HHH 19. VIIL
1990, MS (RTM); lex., KA1, i1, 1. VIL
2019, AK; lex., A% F<V3iH, Whi, 3. VIL 2019,
AK; 7exs., #id, #i0, 27. VIIL 2019, AK.
AR, AWER (1985) 12X b fAED S
gRENTwB, ARk A 7 79 Urtica spp. (4
5 79 Rl) OftictEE 2 (Hisamatsu, 2011),

3. ¥ AuFEeNFrox2A
Heterhelus scutellaris (Heer, 1841)* (| 15)
GRAEREA]  lex., HBREA~HPULAEH,
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4. VIL 2019, AK; lex., FF 7> F 4R, HEEE
W, %1, 30. VL 2019, AK; Sexs., HiE&~FIJ
W\ - HEH, &, V=97 baofikbh, 30.
VI. 2019, SH; 2exs., ¥ ¥ v 7E~HFIL_&H,
#iA, 1. VIL 2019, SH; lex., ¥ v v 7B~H| Il
T6 [, #1, 2. VIL 2019, SH.

MR W il gk, AR, =7 b 2 Sambucus
racemosa (L > 77V I8) OICEEFE L
15T % (Hisamatsu, 2011). BHiF#E <13,

L' =7 ka8 racemosa L. subsp. kamtschatica
(E.L.Wolf) Hultén 1 (X 5) X hfFshi,

4, R7aFENFTFAAL
Heterhelus solani (Heer, 1841) (14 16)
[FAEEEA] 4dexs., flL1L (100m), 12. VIIL
1991, MS (RTM); 2exs., FlFuil, 17. VIL 1991,
MS (RTM).
AR, AWER (1985) Ik W AIpLED 5

X 2-9. 2. YoM % v F 2RI ANFF Iy T (5, 2019457 HA4 H, @R ; 3. E2EK ~ 7 v 7 (5, 201946 A 29 H,

IMEEREE) ;4. 7Y IV DIIHERE Y v I v FENFr X 24 (i, 2019467 15 H, AWMERIS) ;5. ¥1nFEN
Frex AL DBEENLTY =T Fanft (¥, 201946 H 30 H, AMERERE) ; 6. T4 7973 2L B H6NkEe 7
F & (WiH, 20194E7 H5 H, AMERREY) ;7. 79 7P F o324 pfFonieansy 7ot Bl 201947 H
3H, AMEERE) ;8. N T ADMICHENRSE R FEF > 24 G, 201947 3 H, AWMNERHSY) ;9. —kzu=L
7YX AL O N WO T I (B, 201947 H 1 H, JINERRY) .
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BEINT 05, ROV A AP B OO MO IZHTEIC

B1% 2%, AREIZAER X D ER T2 2 &, filifg

RS HIEIC 3HITH S 2 LELLIXPITE S
(Hisamatsu, 2011),

L7218
Nitidulidae Latreille, 1802

EZYTIF AR
Epuraeinae Kirejtshuk, 1986

1. AAEe787 %24
Epuraea (Aphenolia) pseudosoronia (Reitter,
1884)* (I 17)

[ EMA] 2exs., Wi, 5. VIL 2019, SH;
3exs., [[¥HT, 29. VIIL. 2019, AK; lex., [AET,
30. VIIL. 2019, AK. ¥ FEldXCofikize b~
F % ’r Cryptoporus volvatus X O £/,

FREORLEE, AL, e b2 F57 (K6) 12
FRNIZEE 2 2 RSN TV D (AIRE,
1985). dtifgitin o AfEOGIEk L, LIK#EEO AT
b5,

2.7/ 78 5 FAA
E. (Dadopora) vicaria Kirejtshuk et Kvamme,
2001* (]¥ 18)

[FAEBA] 14exs., HiEA, #J¥, 15. VL
1994, FEHIZH (RTM); lex., [HEHT, 29. VI - 4.
VIIL. 2019, [BT], AK; 2exs., [T, 4. VIL. 2019,
[BT], SH; 3exs., HAAE~ER, &, 4. VIL
2019, [BT], SH.

MR RS, Bt <X, s s, A
FF 7y SOREI N, RilllEo/EIE, 7R
OBRCHBRIET L, HRIIEEOECTARL
HRMICEE 3 2 LS N T3 (Hisamatsu,
2016),

3.7 7T YT X AL
E. (Epuraea) aestiva (Linnaeus, 1758)* (X 19)
HEREA] lex., ¥ v v 7H~FFILIEAH,

e[

#31, 2. VIL 2019, AK; lex., fthE, #F,
4. VIL. 2019, AK; lex., JuRA~FIFLL/N - HA
H, 30. VL. 2019, SH; 3exs., ¥ v ¥ 7~F L
“4&H, i1, 1. VIL 2019, SH; lex., KA VI,
1. VIL. 2019, AK; lex., FRHAARE~FiE&, 4. VIL
2019, [BT], SH.

FIGLESRI AL e, ARHIE, @ filuf e 23 < s
KTz, MELEEDICKANTE 2, K
HIFKHOLICEE 20, FHRIF A ANFAAFH
Bombus spp. DE»P /515 2 ENFS N T
% (Hisamatsu, 2016).

4.v=eyuke 785 X A4
E. (E.) apiciclara S.-T. Hisamatsu, 2016* (|X] 20)
[FEFEA] 2exs., HiK#A, 24. V. 1994, JEH
17> (RTM); lex., AT, 15. VI. 1994, JEHZ
2 (RTM),
FILERIRCE:. AR, ReimaE IR 2
52k, filfmENEC, B TR E %
Z LER % > (Hisamatsu, 2016).

5.70F7ve587 X AA
E. (E.) argus Reitter, 1894* (¢ 21)

RERA] lex., KAyl 1. VIL 2019, AK;
2exs., FLIRA~FIFRILANAH, 4. VIL 2019, AK;
2exs., RiR&, 29-31. VIII. 2019, AK; 3exs.,
1, 30. VIIL. 2019, AK.

MRS WIRLEE. AR, @ OEEERE 7 Ho
Wil R2 2 LR D—DTH 5,

6. I85> XA
E. (E.) biguttata (Thunberg, 1784)* (1% 22)
[ & A] 24exs., WK &, 24. V. 1994,
[TT] , JEEBIEA (RTM); 5lexs., AT, 15. VI.
1994, [TT] , #E61Z 5> (RTM); 6exs., [H 35,
[BT], 29. VI — 4. VIL. 2019, AK; lex., | pily37
HYfERE, &, 24. V. 1994, [TT] , FERIE
7 (RTM); lex., &+ F % ¥ F 4K, 30. VL. 2019,
AK; 13exs., # M B~ FiR &, 4. VIL 2019,
[BT], SH; 23exs., FiE&~FIIL/N -« HEH, 4.
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VII. 2019, [BT], SH; lex., #% K= ViH, 3. VIL
2019, SH; lex., ¥ ¥ v 7B~FFLTE L, i, 2.
VII. 2019, SH.

MIFLEATRLER. BT, EHd S Sl £ ©
Rons, 2019 fFOBMFETIX, NFF Ty
ZIck D EREI N,

7. FILRETITTFAA
E. (E.) distincta (Grimmer, 1841)* (X 23)

[EEAR] lex., WiK#A, 24. V. 1994, [TT] ,
WEiBIE 2> . (RTM)

TS WIROE:, AHEIZ, AR 2 8% T G
TR E 2 Z L PRD—DTH D, Fv 34
L 7 2 % 7 J&@ Daedaleopsis spp. D F-EETEhHA
EHT S EDHIS N TV S (Hisamatsu, 2016).,

8. RYFLIVr T F AL
E. (E.) oblonga Herbst, 1793* (|X] 24)

(HEEAR] lex., RiEf, 24. V. 1994, [TT],
FEEIE D (RTM)

MR EwEs:, FIABOBHEEEICE »TIE, I
PO =€+ Y ¥ 75 LKL TEEERD
23 - 72,

9. YRRV T AT YT FAA
E. (E.) pallescens (Stephens, 1835) * ([X| 25)
(HEEA] lex., ¥ v v 7E~FIL—&H,
#i1, 1. VIL 2019, SH; lex., KA il 1. VIL
2019, AK.
FIFLE RS, AREIL, BEICRCERDH 5
E DR D—>TH % (Hisamatsu, 2016),

10. N2 FHEF8772 FAA
E. (E.) pseudorapax Kirejtshuk, 1995

[FEREA] 3exs.,, KA vil, 29. VI 2019,
AK; lex., Bk~ Hik&, [BT], 29-31. VIIL
2019, AK.

AREIE IMERL (1985) 12X b, FPLEZ 55
T3,

11. =% BV FET97r e F 24
E. (E.) rubronotata Reitter, 1873* (|| 26)

WA AR ] 28exs., RIR A, 24. V. 1994,
[TT], ¥EHIEH (RTM); Lex., ZRIAAR~ IR A,
4. VIL. 2019, [FIT] , SH; 3exs., HiR&~F 7L

J\ - fibH, 4. VIL 2019, [BT], SH.

FIFLEORS, A= Ry ¥ I8 7> %A
ANTBIB A3, HilgE e B, K0 AT TH
52 LENSKIINS,

12. N7 AT 95 ¥ AA4
E. (E.) rufomarginata (Stephan, 1830) *
PFEEEAT lex., 29. VL. 2019, i~ K
A, AK.

IR EARIRLER, ARIE, Al Bl 384T >
EEDORHHE B,

13. ®a7es87 % A4
E. (E.) terminalis Mannerheim, 1843 (|4 27-28)

[FAEBEA] 3exs.,, HW~HIKHAH, 29. VL
2019, AK; 2exs., K & ¥ (L, 1. VIL 2019, AK;
13exs., ¥ v ¥ 7E~FRL_—&H, #id, 1. VIL
2019, SH; lex., ¥ v ¥ 7H~HFUNLTHE I, #if,
2. VIL. 2019, SH; lex., & % F ~ VA, 3. VIL
2019, SH; lex., [, 3. VIL. 2019, AK; lex.,
FOR&B~HFEAEGH, 4. VIL 2019, AK; 5exs.,
MR, 4. VIL 2019, AK; 2exs., A3, 29.
VIIL. 2019, AK; 10exs., MR~ R &, 4.
VII. 2019, [BT], SH; 35exs., [FZAr, 29-31. VIIL.
2019, [BT], AK.

AR (2015) 1k, dLEEH SHIHTH
Nt FPLE?2 5%, Hisamatsu (2016) it
BhH5, PR TEILEL, S HOFETHEMED
EEDFRESNID, ABER LICB W TIM AT
b5, HEIIIERDPDHD, RilBES-FRICHEE
Oftk (27) 76, HiEHROBRE R~
Jevmhi Y 2k (X 28) bHs15,

14, A-NFET57 AL (HiF)
E. (E.) silacea (Herbst, 1783)* (X 10-12)
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[FAEEA]  lex., 78, 30. VIIL 2019, AK.

KT, HEA» PO CRlftEns, Affilda—
Ty Rel, 45y, TEraN, IR THhLH
SNT»3, [HILXmBH I L, AATIRI
i, HALHT 0 6 bR DODH L EE LT T8 T
> % 2 A E. reichardti Sjoberg, 1939 12 JEH 1T
W7 DS, AKX RTRRES O PGP e e L 2o 2
&, median lobe G2 R % Z EEPSEE NS
L2875 F AL LIXAIEND,

15. X787 % AL
E. (Haptoncurina) paulula Reitter, 1873* ([X]29)

[AEEA] lex., KA, 1. VIL 2019, AK;
lex., ¥ v v 7S ~HRIL_—&H, #id, 1. VIL
2019, SH; 37exs., ¥ v ¥ 7¥~FpllE L, #
iH, 2. VIL. 2019, SH; lex.,, # % F < VA& A
DR, W, 3. VI 2019, SH; lex., i, 3.
VIIL. 2019, SH; lex., [E¥5AT, 27. VIII. 2019, AK;
4exs., TR, 4. VIL. 2019, AK; 4exs., [AST,
27. VIII. 2019, AK; lex., [, 29. VIIL. 2019,
AK; 8exs., % F=VH, 3. VIL 2019, SH; lex.,
KR >L, 29. VIIL 2019, AK.

P FLE RIS, Sl OB 7 « — L FEITE T,
BRDOWD & LB DM S 1f,

10

16. 77 eI ¥ AL
E. (Micruria) bergeri Sjéberg, 1939 (X 30)

[GHAEBEAR] lex., HiKHA, 15. VI 1994, &
#1Z 2 (RTM); 3exs., [A 85 FF, 29. VIII. 2019,
AK; lex., 3/ Fv F=VUJll, #3A, 8. VI. 1995,
[MT] , MS (RTM); 5exs., FEtka B~ HiK A,
29. VI. 2019, AK; lex., [, 4. VII, [FIT] ,
SH; 2exs., [T, [BT], 29-31. VIII. 2019, AK;
4exs., KA, 1. VIL 2019, AK; 6exs., RIS,
29. VIIL. 2019, AK; lex., ¥ ¥ ¥ 78 ~H| AL T
&H, #i, 2. VIL 2019, AK; 2exs., ¥ v 74}
~FIFRILITE F, %51, 2. VIL 2019, SH; lex., ¥ %
v~ Ful =4 H, #i, 1. VIL 2019, SH;
lex., /MR vl %3, 2. VIL 2019, AK; 2exs.,
% F= i, 3. VIL. 2019, AK; 11exs., [@#5F, 3.
VIL. 2019, SH; 5exs., 4 % K= V) BT DA,
3. VIL. 2019, SH; 3exs., kAR, 4. VIL 2019,
AK; 5exs., AT, 27. VIIL 2019, AK; 5exs., K.
BAE~HFEAAH, 4. VIL 2019, AK; 3exs., i
i, 27. VIIL. 2019, AK; lex., g/, 3. VIL
2019, SH; lex., FLR&B~FIFAL/N - HAH, 30.
VI. 2019, SH.

AREIZ, AWMER (1985) 1ok b, MAED»S
SERINT WA, Mot —F 4 v 7Hick h %L

10-12. ARNF'E 587> % 24 (Hifs) Epuraea silacea. 10. #51fi ; 11. tegmen; 12. median lobe.

Scale bars= 1mm.
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OMFEZHER L 72, MIRBICIZSET 2.

17. XN\ FHeI7575 X AL
E. (M.) mandibularis Reitter, 1873* (X 31)
[FAEEEAR] 2exs., ¥ v v 7G~FFILTE L,
A, 2. VIL 2019, SH; lex., ¥ v ¥ 7B~H AL
ZAH, #iA, 1. VIL 2019, SH; lex., MR,
3. VIL. 2019, SH.
LN e

18. 7 A X787 X AA
E. (M.) submicrurula Reitter, 1884

[AEEAR] lex, RIRB~MFILAAH, 4.
VIL. 2019, AK; 5exs., #ijH, 27. VIIL. 2019, AK;
5exs., [A¥AT, 30. VIIL. 2019, AK; 7exs., KK
i, 29. VIIL. 2019, AK.

ARG AMERK (1985) 12 & D FIFLE D & Gl
INTWV35,

19. 7877 > X% AL J@ O]

E. (M.) sp. (X1 32)
(FERA]  lex., B, FHiE, 3. VIL 2019, AK.
@ 1HDOARD DT % A,

TATIFRAER
Carpophilinae Erichson, 1943

20. zantrre 24
Carpophilus (Carpophilus) chalybeus Murray,
1864 (I 33)

[(BEEA] lex., FIFNISZEYEIHY, 7. VL
1991, MS (RTM); 2exs., X X7 a uifi, Wi,
17. VI. 1992, MS (RTM); lex., Rl 7T, 24. VI
1992, MS (RTM); lex., & % F = Y iH, 3. VIL
2019, AK; 2exs., #PA2E, 29. VIIL 2019, AK.

AR, ABERL (1985) 12X h HIFED S
INT05, KEOMWLRED»SIREIND,

2177 a7 A ¥ AA

C. (Ecnomorphus) sibiricus Reitter, 1879

SO E - WAFECIIMHERTE Lo, K
R, BRI (1991) ICEDFIPLE 2SS T2,

FETIFRAER
Meligethinae Thomson, 1859

22. FuAuFEery %24
Brassicogethes haroldi (Reitter, 1877) (I 34)
(AT %%, HiEA&, 29. VI 2019, AK;
2exs., Wik&a~FPuL/\ - 7iéH, 30. VIC 2019,
SH; 12exs., A& v, 1. VIL 2019, AK; 4exs.,
¥ v v 7Y ~FRILA&H, #H, 1. VIL 2019,
SH; 4exs., /R v, 2. VIL. 2019 AK; 6exs., ¥ %
7 g~RFIL A H, B, 2. VIL 2019, AK;
dexs., Wi, FUE, 3. VIL 2019, AK; 2exs., 4%
F=VU3iE, 3. VIL 2019, AK; 6exs., #ijH, 3. VIL
2019, AK; 12exs., &% F~= Y iH, 3. VIL 2019,
SH; llexs., & % F < YV i@ ML o i fE, 3. VIL
2019, SH; 24exs., FEiE)EE, 3. VIL 2019, SH.
ARFEE, AMER (1985) 12k b FPLEH 6 i
gtz PR TIEZREL, R0 7 1 —)L Pl
TTh, FEOME» /6N, RRICIFHHEDONL
RD3H 5.

23. 77O FET L FAA
Fabogethes circularis (J. Sahlberg, 1903) (]X35)
GRHEEA]  3exs., 4 F= UiAKHLOWRE, 3.
VII. 2019, AK; 14exs., [A57, 3. VIL. 2019, SH.
Aff & Hisamatsu (2019) 2k b, FIpLEED
BARZ S EICHAD SRS S e, T ok
Y, kanz¥ 7Y Vicia japonica (= AF) O
(B7) XhiREIns,

24. XLXFET T FAA
Meligethes denticulatus (Heer, 1841)

LSRIORE - BEARFE CIRIERI N Ao, K
REIZAMNER(1985) 12 L D FIPLES D SRLER ST 5,

25. FRYFET O FAA
M. violaceus Reitter, 1873* ([X] 36)
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CRAEEEAR] lex., MUY, 7. VL
1991, MS (RTM); 6exs., ##+, FEE, 3. VIL 2019,
AK; lex., Wiy, 30. VIIL 2019, AK; 22exs., [
T, /e FAD{ELD, 3. VIL 2019, SH.

LSRR, N~ 2 Rosa rugosa (/X5 #})
DIICIZBT EZSH>THVIZE, REIEED - T
72 (M 8). Ay ZDWE»SHRLTWED
T, RE-HHEB AN FREFHLTWE EEZ
5N5, HRERIZEHF IR D 5.

TIOXAER
Nitidulinae Latreille, 1802

26. ara Ly ¥ AL
Aethina (Aethina) inconspicua Nakane, 1963*
(X137)

[BAEREAR] lex., HiEA, 24. V. 1994, EHIZ
7> (RTM); 2exs., £/ Fvy b= V]I, 8. VI. 1995,
MS (RTM); lex., [El ¥; Pr, 23. VII. 1995, MS
(RTM); 6exs., 4 % F~ U iH, 3. VIL. 2019, AK;
lex., #fiyH4, 3. VIL. 2019, SH; lex., F¥FT, 30.
VIIL 2019, AK; lex., WK & ~F A& H,
4. VIL. 2019, AK; %%, #HAEE, 4. VIL 2019,
AK; lex., i, fliik&, 30. VIIL 2019, AK.

FpLEWIRLER, 5D 74— FHFEETE, v
F 7 > O Populus sp. (Y F X8 OE—F 4
MBI 12% (0

27. ¥4 a2V re ¥ AL
Cychramus luteus (Fabricius, 1787) (IX] 38)

[AEEA] lex.,, A F 7> F AR, 30. VL. 2019,
AK; lex., KA vl 1. VIL 2019, AK; 5exs., ¥ ¥
v 7E~RPLLILAEH, i, 2. VIL 2019, AK;
lex., /MR L, 2. VIL 2019, AK; lex., HiR&H~
FPFUL/N « HA&H, 30. VI 2019, SH; 8exs., ¥ %
v 7 ~APUL 4 H, %, 1. VIL 2019, SH;
2exx., ¥ ¥ v 7 ~HPpLLTE I, &, 2. VIL
2019, SH; lex., 4% F~=VU3gE, 3. VIL 2019, SH;
2exs., Wiiyd, 27. VIIL 2019, AK.

AfE I, SRENZ A (1991) B X AMERR (1985)
XD, ARG SRS N TV 2,

28. VR eI X AL
C. variegatus (Herbst, 1792)

[FAABEA] lex., ARAE~EA, 29. VI
2019, AK.

AR, PRENZ 2> (1991) 3 X OVAKYERK (1985)
kD, FAED» SRS TV 5,

29. =kru~Nre¥ AL

Cyllodes dubius (Reitter, 1877) * (X 39)
[FERA] lex., Rl 1. VIL 2019, SH;

lex., IyE, 27. VIII. 2019, AK; 2exs., [A¥%5PT,

30. VIIL. 2019, AK; 2exs., K& > [, 29. VIIL

2019, AK.

13-49. 13. 7 v 7 v F /N7 % A A Brachypterolus pulicarius; 14. 27 0 F o F7’r > % 2 A Brachypterus urticae; 15.
XA aF I X A4 Heterhelus scutellaris; 16. X270 FENF7r v % 24 H. solani; 17. &4t 7% /7> % A4 Epuraea
(Aphenolia) pseudosoronia; 18. 51/ a2k 7 % /7> % 24 E. (Dadopora) vicaria; 19. €77 &7 % /7> % 24 E. (Epuraea)
aestiva; 20. Yy wyut 785> % A4 E. (E.) apiciclara; 21. 7 a5 > e 78% 7% AL E. (E.) argus; 22. > 37 %7 %
A A E. (E.) biguttata; 23. 7 S L3t 7%/ % A4 E. (E.) distincta; 24. Y ¥t 2% /7> % X4 E. (E.) oblonga; 25. 7 A
EVTHETYrT X AL E (E) pallescens; 26. =k xY ¥t 787> % AL E. (E) rubronotata; 27. £ a7t 7%/ % A
A4 E. (E.) terminalis; 28. [d 2L ; 29. < X & 7 %7 > % XA E. (Haptoncurina) paulula; 30. H 7 7> 7% /7> % A4 E.
(Micruria) bergeri; 31. ¥ XF 5t 787> % 24 E. (M.) mandibularis; 32. & 7 %7 > % A2 A4 GO E. (M.) sp.; 33. 7 a,
F7r % XA Carpophilus (Carpophilus) chalybeus; 34. ¥ A 1’y > % XA Brassicogethes haroldi; 35. 7% 7575
X 2 A Fabogethes circularis; 36. ¥ X)) F /7 > ¥ 2 A Meligethes violaceus; 37. 27 0 L7 ’7/r > % A4 Aethina (Aethina)
inconspicua; 38. ¥4 vt 2N’ ¥ A A Cychramus luteus; 39. =+ 7 0= )Lr > % A4 Cyllodes dubius; 40. ¥ R> & 7% ’r
¥ ¥ A A Omosita colon; 41. &2 ¥ 5 ’r > % A A Physoronia (Pocadiodes) japonica; 42. 7 € ¥ 5 7 /1 ¥ ¥ A A Pocadius
nobilis; 43. 70X <% 7’71 % A4 Soronia lewisi; 44. 7% A v a4 =’7 > % 24 Cryptarcha inhalita; 45. 7 € a7 % A
A C. strigata; 46-48. 7 ) A & 7 4 =1 ¥ A4 Glischrochilus (Librodor) christophi; 49. 7 7/N7 /1 > % 24 G. (L.) rufiventris.

Scale bars= 1mm.
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MpLEwIRLE:, BUERE T, EEOTF#=E (X
9) khfont,

30. ¥R I8 X AL
Omosita colon (Linnaeus, 1758) ([X] 40)
[(AEEAR] %, Mk, 7Ixa0RELD,
30. VIIIL. 2019, AK.
ARAENE A ERL (1985) 1< & b Rk o il sk
SN T3, Omosita &%, L 7-8WE» 5
Jonsd (AEK, 1985).

31. xaVy7re A4
Physoronia (Pocadiodes) japonica (Reitter, 1873)*
(Ix141)
[BHAREA] 16exs.,, KA VL, xavsir Ly,
29. VIII. 2019, AK.
FRERIRES. Ra Vs rHivBons Zen
HoNTw5 (AMEK, 1985).

32. 7RV HITXAA
Pocadius nobilis Reitter, 1873* ([X] 42)

CAEREAR] lex, KKvill, xa2V¥r kD,
29. VIIIL. 2019, AK.

FIpLSPIRLER. ALEED & 1%, h4 - H1k (2019)
XD PO ThRlE S N, SRloekix 241H & %
3. HifEFLE, FaV sy i ons (ANME
A, 1985).

33. 7u¥vs I ¥ A4
Soronia lewisi Reitter, 1884* ([X] 43)

[FEEA] lex., HiER, 24. V. 1994, JikIZ
%> (RTM),

RIS WIGLE:, BRICEE D, KL 7 v 7T
BET 22 LK.

AZTIFRLER
Cryptarchinae Thomson, 1859

34. FryA4uat=rr¥24
Cryptarcha inhalita Reitter, 1884* (| 44)

e[

[FAEREA] 12exs., FRMRE, FFA<2 FoFEX
D, 29. VIIL. 2019, AK; 8exs., AR~ RIKE,
29-31. VIII. 2019, [BT], AK.

A SRS, AGEEAR L ORI e, FlR
EEEOMEEIaEC, MR 28K 23% v o)
PRI TH 5.

35. FIEVaATIFAA
C. strigata (Fabricius, 1787)* (IX] 45)

[FAAEEAR] 2exs., MHAE~LREA, 29-31.
VIII. 2019, [BT], AK; 4exs., [[ ¥ 7F, 4. VIL
2019, [BT], SH.

MRS, BHRICHE E 25 TH 208, S
FoThnofiiEs NFF 7y SeRe N,

36. ZYRART7 A= FAAL
Glischrochilus (Librodor) christophi (Reitter,
1879) * (|| 46-48)

[FHERA] 25exs., HiRHA, 24. V. 1994, P&k
132> (RTM); lex., [ME50T, 15. VI. 1994, JEIZ 2> .
(RTM).

FIPL R RIGLER. PR EME AT DT, B
DEFRMFIFIEF ISR E . BIRICATLOZ Db
DD 5, EEPIEEGICEZbDETRsN (¥
46-48).

37. 7HANT T X AL
G. (L.) rufiventris (Reitter, 1879) (|X] 49)

[FAEEEA] 14exs., ks, 15. VI 1994, ¥
1Z% (RTM); 10exs., AN EI~ Rik&, [BT], 4.
VII. 2019, SH.

AfRIE, AWER (1985) 12X h ALK 55
I T, FERLEEEWEH VS 7y 7 TR
EHOR 2, @, 400 BROOMNDH
20, BHOKRE IRBUCIZEREDRH 5 2 LS
NTws, AREOREETH, M49 D X9 Zilk
BH o, HEHOZHRL2b kb0, 2L T
Hobob o,

38. taves T FAAL
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G. (L.) pantherinus (Reitter, 1879) *

[FAAEEA] lex., 5 7 > F 4R, 30. VL
2019, AK; lex., FiR&~HMFAENAH, 4. VIL
2019, AK.

LSRR

EZ%

AWl AEOE 75 Ly ERIOMROE
—WHELT, BRI ITTXFAABE T F XA
Blo 2B zilko7, 7RV 7re ¥ AL BHZOW
T, WERI N 4fin S b, 2 L FE BT
Hote, 7FAAFHIOWTIE, WERSI N 38
oI, AEEZMELTCWEEI 97> ¥ 248
OB FEZBE, AN LI 24K
CHIEREFAD I G 7P FET S F AL D2 HE
DHAYRSRCH 572, £z, ZDfho HHYIGIR
M23FETH o/, ZDI s, MEDaATF 2
THOWTH, REWVNE L, DO D
WA R EnTwie sy L6y ERHZOWT
1%, FRICHIEEDME L 2 EMEI S A, F7, b
HREAT L 3R 23 F 2 HE LGOI L LR
7l e EDPS, FRED a3 F 27 I 1 E
WRYEC, HEEDOE S8 Ay LRI 5 Rk R o fig
HIZHARD a7 F 2 7HOMHICKE S FHL5 T 5 H
YWhbDEEZOND D, SHBRICBVWTHIIER
HEDTWLE 2\,

KA FLEDDICHID, FHEHER (FIUr7
WYes, MRS RER) 1, Bl
TPEYHECORARE, 2L HREFTHFEOF
& T REBIMEEICZR 57, Andrew R. Cline
i 1= (Plant Pest Diagnostics Center, California
Department of Food and Agriculture) 121%, AfH
ICOWVTaXY MEIEGED, KO %EFT->TIE
Wiz, WG K (ML), IR (L)
Il =Y =7 FadmEER LCIHG 7, RARIIBER (5
BAMEHE) 1, EEHRNANO AT TG
DT, HILEHK (RENBEARE T HBEIT) 123,
HFLILURS 3l CR G s DX N B P D S FE R AT & R 1 3 XN

TAEIOHETICOWTRAE BN, il
G, PEESME TG (FIA) AR T AT R) (1
V&, BUHEIC AR OB IO WTofE R TH
7ofth, ARFIENCEED BMEGIC RS, ECHALHL -
F5.

5| FASCHER

AMNGERK, 1985, 7o ¥ A4 Rl BERE - A0
TERR - e IRTR () R 6 H A B RO 8E: (I00),
fREH:. KB 500pp.

Hisamatsu, S-T., 2011. A review of the Japanese
Kateretidae fauna (Coleoptera: Cucujoidea). Acta
Entomologica Musei Nationalis Pragae, 51(2):
551-585.

Hisamatsu, S.-T., 2016. A revision of Japanese
Epuraeinae (Coleoptera, Nitidulidae). Part 1. Ep-
uraea subgenera: Dadopora Thomson, Epuraea
Erichson, and Epuraeanella Crotch. Zootaxa,
4080(1): 1-100.

Hisamatsu, S.-T., 2019. New records of Fabogethes
circularis (J. Sahlberg, 1903) and F. nigrescens
(Stephens, 1830) (Coleoptera, Nitidulidae, Meli-
gethinae) from Japan. Elytra, new series, 9(2):
349-351.

PHEEA, 1999, JGHEE FAEE R O A A 2 BHH R
. FIGLWF%E, (18): 81-92.

SWIE—, 1978, IR 6 H TR D/ L
Elytra, 6(1): 38.

Imura, Y., 2004. Discovery of Hemicarabus ma-
cleayi (Coleoptera, Carabidae) from the Alpine
Zone of the Island of Rishiri-to, Northeast Japan.
Elytra, 32(2): 235-240.

AHIEW, 1976, dLEM RSO 7Y ah % 2
ffi, Elytra, 3(1/2): 24.

AHIEM, 1985, MO FAv 8, HTlGL
178: 28.

MR, 2015, AGHEEWIELERD 7 > F X A BHH &
7R IRIFR=a—> )=, (18): 20.

[El A Hb B g, 2020, Hb# B2 b X @ https://maps.
gsi.go.jp/#12/45.181553/141.240921/&base=



86 ISR -

std&lIs=std&disp=1&vs=c1j0h0k010u0t0z0r0s0
mOf0 (2020 4E 11 H 20 HBHE).

INFESER], 1994, AuiEE R FL R o AR B, il
Piittge, (13): 7-8.

ARHBAE], 1995, FIJLE O 23 A8, A,
(15): 1-7.

ARHFE], 2004, JdLiEEILBOwL ATy T L
. MR, (23): 45-48.

ARMEk A, 2015, AAREY Y& 7533 LVE
Synuchus OWF%E (1) RS o 2 @Hlic>
W, RIS, (34): 15-17.

e[

RARIEE - MR, 2019, VavFa v H, #71
Jexk T e A R T2 By D M, TR D B &
F AR, 15-47.

L5, 1993, FIsoR=evyFEL A ¥/ a,
HHl& L, 270: 37.

VERRHER B A, 1984, ARG DO A S %Y Ly,
jezoensis, 11: 114-116.

TREER - TUASE - Az, 1991, FFc
B 2R R B OFEESM  —FIFE - 41X
R B RURRRA S —. FIPETZ A, (10):
13-28.



FFLiTFZE Rishiri Studies (40): 87-90, March 2021

M LIRS D 7 = 7 BI4& W Versteria mustelae (Gmelin,1790)

o2 REAs V- iE (HEAR) #7 - (s ¥ - sl Y- bR R
VT 078-8510 ALHEEMHifkAS R 2 45 1-1-1 I ERER2:
2T 208-0011  SERTHREEA LT AEE 4-7-1 [ RARE DTS

YT 097-0311  ALHEEA A AN AL SANT 136 LT 37 Al
YT 305-0005  FIRULD S IFTHRAL 4-1-1  FE7RE YA

A New Record of the Taeniid Tapeworm Versteria mustelae (Gmelin, 1790)
in Rishiri Island, Hokkaido, Japan

Mizuki Sasaxt”, Aya Zamoto-Nikura®, Masahiko Saro”, Akira Stiozak” and Minoru Nakao"

Y Asahikawa Medical University, Midorigaoka-Higashi, Asahikawa, Hokkaido, 078-8510 Japan
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Abstract. The metacestode larva of Versteria mustelae (Gmelin, 1790) was newly found from the liver of
the Hokkaido red-backed vole, Myodes rex (Imaizumi, 1971), in Rishiri island, Japan. A molecular phylo-
genetic analysis indicated that the parasite was geographically derived from Honshu, the main island of Ja-
pan. It is most likely that the Japanese weasel, Mustela itatsi Temminck, 1844, serves as the definitive host.

The weasel was introduced into the island during the period of 1930s, probably together with the parasite.

Key words: Versteria mustelae, Myodes rex, Mustela itatsi, Rishiri Island

PR OB E» 5 7 = 7 Bl £ W Versteria
mustelae (Gmelin, 1790) O%HE %2 ¥DTIHEL 72
DTHET 2. TOFKBUIA & F RIS, TR
YEMFEA T 5 (Abuladze, 1964), Slulo g s
R 6, V. mustelae DATEERD 24 6 OB AT
HoME - WEMRIC X > THRE TREERH SN
TERIEDVBHSL LS T.

2020 42 10 H 22 H, FIpiE BT R ic sy
<, IMIERA N7 (v F2— PMP, HOGA,
) AHOCTHREAFEHELZ. HERSRD
P B KOV I ISR IEAICB 3 2 kA b
EDEIFE XD FF 2T T o7, L 2B U

A 99.8mm, £ 43.9mm DT, FE 7
B kil RYEE 3 ARAMICEET 232D
M5, NFFAIMBIDL I3 XS Myodes rex
(Imaizumi, 1971) EFEL7 (81, 1994 ; 41 -
ek, 1993). Z D AFfIcIZE R 1.8-2.0mm D4k
ML ZBRIRD KRR D EE DD Sz (KI1A).
FENI 2 TONFIEICAE 16 FEEL 7. o
% 10% hEfEfE s v < > CREE L, EERALERY A
ZIERR L 72, SERUIRARBEAIZ2NEL Q0 7270,
JZET =7 RO (FE) 12X2bDEHZ
5Nz (M1B), FEANIIZRBRDLHTERENTHA
otz
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1. A) IFlciEwonzgEm (KA. 1 HED, 1 mm, B) %A

(%),

70%xLy /7 —)THlEShFERIMHICD mustelae ¥ b OHFEEZ R L, 2R a7
W<, I b3 ¥ FY 7 cytochrome c oxidase 95.6% (754/789 1K) ThH o7, T OFEFICHE
subunit 1 (coxl) & {5 F DIFILELY %2 P iE L 7. 2%, NMRBTHRIIN-FERIZ V. mustelae & 55
Simon et al. (2020) @ J7 1 TE M 5 DNA % il TAE L 72,
L, PCRHAFv 7L —1F& L7, PCREIGIC Versteria @D 9 5, BIEFE TICHIMI N
i3 Ex Taq polymerase (Takara) # /i \», JB3 & Mk V. mustelae 7213 CThH 553, dkTlde M
COI-R trema ® 79 4 < —+ v I (Miura et al., YT 2 ARG ENREG SN T w3 (Lehman et
2005) T#J 800bp ZHiE L 728, AL 7 v — al., 2019). TN FTIIAEXRINT W 2 Versteria

7 v A & DA 2 E L7, FER3E BAHIHD coxl FLFl & B4 3R E I L 7 5l
coxl HFERAIZ TR —TH > 7. 5 NSl ZH TS X 2 R8T (mid-point rooted
¥ DDBJ/ENA/GenBank 7 — % X — Z |2 &8¢ L 7= tree) Z{EK L7z (M2). 2R, 2ltXo V.

(Accession no. LC593146). Z ®fit4ll% BLAST mustelae & FiLX D Versteria sp. D2 >D 7 L —
Kt % (https://blast.ncbi.nlm.nih.gov/Blast.cgi) Fic k-, FhuSo V. mustelae 133K
L72&E2h, 74V 79V FDYFR2RIHET RIFTHD=F v A4 ¥ F 587 H (LC593612) &

Versteria mustelae (7 4 >3 > F « ¥ Fxr X 2) (AB732957)

82 [ Versteria mustelae (L& - 4 4 XF) (AB732960)
Versteria mustelae (¥ NV 7 » ¥ F & X 2) (EU544570)

Versteria sp. (F N - Eospalax baileyi ) (KC898934)

Versteria sp. (7 » ') - 73 3) (KT223035)

Versteria mustelae (KR - =R 24 4 F) (LC593612)

99‘| Versteria mustelae (FIR& - LY 7+ X ) (LC593146)

Versteria sp. (7 » 1) /1 - £ k) (MK681866)

Versteria sp. (7 » ') 71 + 7)) (KT223034)
a1 || Versteriasp. (7 A1) 5 « SAHA S > 9—4 2) (KF303340)

0.050
’ 69 L Versteria sp. (7 * ') 5 - A2 3) (KT223033)

2. Versteria JBEH D T2, I Fav FY 7 coxl #HIK 269 3Lz VTR AEIC X D ER L 72,
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— L, JGEEINEKI TR S 7oA 4 X ik
DL (AB732960) & 1Z 7 3 R cdh o7, 2
k3 FY 7 DNAIC X 2001 RMmhmiE, FIFLE
ICEH L Tw 3 V. mustelae D3ANHRD S DTH
L AN A B

) Dl 5 12 1% 1933 4E 2> 5 1935 4F o [ 12 & 6t
41 JH D = & v 4 ¥ F Mustela itatsi (Temminck,
1844) 2307 UBKER o HIV cAtiE AR S L DA I N

(Rfil, 1949), BUETHHBANTLIELIEZ DY
fERI N Tws (ERE, 2007), kv A2 FIEAR
KACHRE I I AT, 1870 4 2 A (Lg%
WiAT 3 2002/ L CHRBTICR A L 72 &L ShTwe
% (#iK, 2005; 5K, 2018). L7Z=»->7T, f
JUSICEASNI=Z R A 7 FIZENTEIL 72 b
DTEH DD, b EEFARMD 5B A I IENISR
i) ZEichs, BEETHLZAVAFFD
RAICEES T, FERS F RN o dEE~EA
L, "2 XIHBOWREZPHETEE LTESL
7DTHAH, ILILZO-HOAREBIBEAIN
THEF TR SN T s eE 2ok, —H, db
HREARBICIIBE T > 71291 T % b D Lo Tl
¥ 7 V. mustelae b LTED (IK2), KHMH
GBALLDD LAY AR LD 2RFVHE
119 % AIRELE DS >,

4 % F 8D I~ 7 Neovison vison (Schreber,
1777) % Versteria JRZEHHDOMKIE LI % D155,
O 1928 FICEMHTT X Y A ARE
25 JLEE~F) O Tl A Sz (8K, 2005 ; #
5, 2016), FIPLE TIE 1960 FICEIff T o F b
PO V7 E2BAL THENED S (PR,
1998), 1972 4RI X v V7 AEEDNFEFE L 5% b %
CAER DI A CEIE L T\ 728, Z 04 BB A
7 F LWL TERICD ol Sh, SRR
MLz EZZonTw2d (MR, 1998 ; £,
2007). SlFIFLE TR A S N V. mustelae DF
FFALKRIC T 2 b D E1XHH S DI @A g 72 72
O (K2), X260 AOTEMEEZEEL TH
MERWEEZ SN,

HATIE > TERBE DR~ DAL S
T&E 7% (RfA, 19495 10F, 1978), L& TiE

1923 fF I B R o BRER & BB A E O H I T T 5
6 7 ¥ % Vulpes vulpes Linnaeus, 1758 23
BA-BfAIN, Y RELHIZ, V. mustelae
LR %
Leuckart, 1863 b EA X1, AAINT XV 3 LI
MoMcHiFffsns X Hickho7, ZEEHRDOYHR
B MCHIERT 2720, POTRWIERIZ#T
%x%@%ﬁthl#/:/ﬁxﬁﬁmﬂéhé
9Tk o, HLETHREHDHI 72T I

V FEHEFIGE VIRETH - 7208, THIANED 720
WA 233 BRIz, SEsEROEIGR
ESERICWiT A, BT @%#%%ém%(MT
1978). —J7, HPETIEA Y FOBAILL ST,
b M ICHEEZR V. mustelae 75 90 01 12b 72> T
Doz b tHanTssk, XL, MRBCB
T 1920 RIS “HIN” OREAEHEIA D - 72 &>
5 (i, 2020), FPRICTX 7 2y 7 AGEDE
IEL % H o 7-DIF K DIBA LT LI 22 H5 0,

4 W Echinococcus multilocularis
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Postmortem Examinations of Avian Carcasses Found at Bases of
Wind Power Generators in Northern Hokkaido, Japan

Tomoo Yosumwo"? and Mitsuhiko Asakawa
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YKushiro Zoo, Kushiro, Hokkaido, 085-0204 Japan

?School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu, Hokkaido, 069-8501 Japan

Abstract. Postmortem examinations of avian carcasses including Haliaeetus albicilla, Milvus migrans and

Larus schistisagus found at bases of the wind power generators of Tomamae-cho and Ishikari-city in north-

ern Hokkaido, Japan, were performed, and each pathological finding were given.
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AR, FATRE T R LX RIS SN, i
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PR OTWS, 20—/ 7T, BAFEEICHE-TEA
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(AAK, 2012; &, 2013 ; WJIl, 2005b, c;
TS, 2010, 2012), SEBRCELIEL2EHI NS
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B, 2004 ; T8I, 2005a ; A, 2007), #22T%
FCIEH SRR L 72 FHNc O THIRT e F
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FERELDLUTICARS, %8, H2BLO3HloXKEH
122004 E3 H15 HE 4 H28 HOWE It oT
W33, ZAULINAIRFIC— 23 E ERAE Sz 7z
OFELEDTHAERFEINTED, HIRKRHIZHRITZ
Kot DX Iatiie ko7,

B 14 (AS 3485) :Avuvy (A
SRR 2004 522 H 5 H)

T O EE IR TR A A S 7 R Tl
INE N (K1), HRFicyE, R, MR, B,
i, MBSO HL S FTBINIFED b o 7o A
EIEECCRERT L, Mo Ul EE L COMNIT, W
] J& B U % o 72 A5 AR & D e 2R LT
7o, ErEdE LoEEREoOET RO, N
Hid V3 I, BN, AR B & O U o kA o3
KAAL, O, R, K5 - Wik X OIRE R L
Tz, BRI IS, RIS 72 & ods i LI ER
Dixlpo o0y, NG E X Mz R 7.

HWa2pl (AS 4336):A¥uvy (MHALMNLES;
YetAERR 2004 43 H 15 H» 4 H 28 H)

TR o JE ) FE MR I TR S e, o
1 & [RIRR I B, SRAISE X391 BT
U & IR AS IR O B2 JE R T L T B D&
Thot, FRAMIEAFICLYERCKIBL, W
HOTE BT AFIC L KIHL TV, ol
DHEMTANZEE 1 41 & MBI L HRlcd > 7%,

H341 (AS 4337) : b (PEMAWISE ;5 JEfk
fifei2 2004 4E 3 H 15 H» 4 H 28 H)

T HIT o JE FEE R TR E A7z, R
RIAL, 5RMFT 2 SE IR L TR D UIWim 3Rl
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TWwiz,

H 44 (AS 4338): A FksuhERX (REFA;
YetktieiR 4 H 30 H)

T HTHT O B MR N TR & e, o
PR DT 8 L EA I @0 & B, B
B & BRMDIRIA L TSI R L Tz,
PV AT B ER 8 2 o 7z, US> & s, Tl
RUTHF T BT RLIEFR O e dr o 7203, B
WIS T HINAH O, BERICtho B X 5 L b
NHRPL2HBDT.

HE5H1 (AS 6004) : A¥wvy (F AR
HeAERR 2005 4E 12 H 19 H)

AR O BRI FEERERBOL < OBEHIR\ T, WD
57 40m BN =B D HICHEL Tz k2 A ZINE
S, HREESI S BITERD Lo 7h,
MISEHE DFTEED D b L H, FEMRFL D & o e,
MR I I Z B 7. A TEMIE I N
5 & SRS & O R Z R, i
FCEL, LBITEOBERSUIHI SN TwE, %
ToDliEE X OBAFIRDE L) oI, IERENIML

1. S ETHNC TR ST S 472 RAEE TR X
nrzAvnvy (GURHEGE 2004 452 H 5 H).
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ot ®, ERIEHAENEEICX DL Lo
7o HEME B SERICEIF T E 2, 4 B &
FEAAE A B KIA L Twledd, Zo 290
DY IR AT [ I YR 9 2 & 13 2 <,
FRAMRE IS M) & O TR X h Ui S iz 2 & 2R
T2, £7/2, 3PIHERZY KIERAEX%L,
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A 7 & D300 S a5 L v 2 el (BT - e s,
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A, fHA%

i R AR (BE RAess)

AR e

2PIEH & A

MaRsEEs PRS- (4/1 ~ 3/31)
#eZEiEFE (5/1 ~ 11/30)
R (5/1 ~ 11/30)

B. flaN s sZa

(FEWI PR 30 4E 4 H 1 H~%R124E3 H 31 H)

& R e 15
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# H I
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# H I

£ B FilGHE

Z H i) FE -
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6 /28
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3/7 HFilawvFy Ak DERAA~
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3/11 55 Al il e 2 @ B 12 TStk
(B DU ASERMIERE N D )
E. A%

FLISFR 31 - SATGEEAME R, £ 2I1HF

KIMAEEB DM 2R L7z,

N E TOAZEEAM
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F 1. TR 3L - ARG E

TR
1 A i MRS aat | paser
N AR A A e A
4 19 168 0 0 187 6 13 19 206 27
5 41 536 0 50 627 4 41 45 672 29
6 37 1,407 0 95 1,539 10 57 67 1,606 30
7 78 | 2,411 0 | 338 | 2,827 39 83 | 122 | 2,049 31
8 142 1,483 1 161 1,787 97 121 218 2,005 31
9 4 452 0 48 504 5 130 135 639 27
10 0 108 0 0 108 24 27 51 159 27
11 0 34 0 0 34 0 8 8 42 26
12 0 0 0 0 0 1 16 17 17 25
1 0 6 0 0 6 0 14 14 20 22
2 0 11 0 0 11 0 3 3 14 24
3 0 0 0 0 0 0 0 0 0 8
& 321 6,616 1 692 7,630 186 513 699 8,329 307
2. AERMASHEE B OHERE (GlZ: 15 4E[H)
TR AR e
e A ik B aat | menx
R A
2005 17 246 7,274 0 788 487 765 9,560 224
2006 18 216 6,782 5 1,676 227 927 9,833 219
2007 19 245 6,128 0 1,287 292 633 8,685 220
2008 = 20 198 5,983 3 1,284 231 840 8,539 232
2009 21 176 5,646 4 1,029 357 905 8,117 223
2010 322 185 5,744 0 768 394 540 7,631 230
2011 - 23 164 5,980 0 1,503 605 531 8,783 218
2012 - 24 143 5,996 0 1,050 421 446 8,056 214
2013 - 25 148 5,697 0 3,168 309 600 9,922 222
2014 - 26 116 4,240 0 800 243 468 5,867 216
2015 - 27 190 5,827 0 776 312 400 7,505 209
2016 - 28 206 4,988 0 935 286 444 6,859 211
2017 - 29 268 6,621 2 1,167 282 426 8,766 215
2018 30 262 5,543 1 616 310 442 7,174 236
2019 F31-4c 321 6,616 1 692 186 513 8,329 307
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2019. A new species of Polyodontes (Annelida:
Acoetidae) from Japan. Species Diversity, 24:
275-279.
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Biology Symposium.
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