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Long-term variation in oceanographic conditions and relationship between recent oceanic currents and

fishing conditions in the southern Joban-Kashimanada area
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A study of short-term fish catch prediction method of shirasu (larvae of Japanese anchovy

Engraulis japonica) in the coast of Ibaraki prefecture

Shinnosuke OGUMA
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Estimation of the pond smelt Hypomesus nipponensis population in Lake Kasumigaura

at the beginning of fishing season between 2010yr to 2023yr

Takashi NEMOTO, Yukio YAMAZAKI, Misako KONNO*!, Hayato IIDA

*1: Fisheries Administration Division, Department of Agriculture, Forestry and Fisheries, Ibaraki Prefecture
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Abstract

We estimated the number of pond smelt Hypomesusu nipponensis at the beginning of the fishing season in
Lake Kasumigaura using Baranov catch equation. Total daily catches in Lake Kasumigaura at the beginning
10 days of fishing season in July were calculated using the partial pond smelt catch data used by the pond
smelt processing plants near the lake. The number of boats operating in Lake Kasumigaura at the beginning
10 days of fishing season in July, was compiled by the Kasunmigaura-Kitaura Fisheries Office of Ibaraki
Prefecture, was also used.

The estimated number of pond smelt at the beginning of fishing season were 8.3 million to 275.1 million

individuals in Lake Kasumigaura between 2010yr and 2023yr.

Key words: pond smelt, Hypomesus nipponensis, population, Lake Kasumigaura
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AR (BE) | 8(&) | ®(ka) (ko/®) | B/ (%) (kg) (9)

78218 1 5[ Goe5] vao| 72706 Tea] zsz[ o3| Tavean 7R238 3 163 oL 198 u
e > . 2172 R Ry mEE 78248 4| 35 1,102] 315]15895] 163] 5130 1.98] 2,590,830
s s e e o 78258 5| 33| 76| 21.7] 10,958 162 3,515| 1.98| 1,775,207
7ﬁ24: a| a7 2.522] 525] 51001 158 8300| T.03] 8.058.192 7R26R 6 162 o 198 0
TheE : d : . B s R 78278 7| 36] 976| 27.113,685| 161] 4,363| 1.98] 2,203,360
TheE Y] Ry BT e e Tl Y BT TT 78288 8| 24| 646]| 26.9]13.594| 161] 4,334]| 1.98] 2.188.678
. > 140 : . 319, 78298 o 31| 626] 202]10191| 160| 3,228 1.98| 1,630,499
78278 7] 30| 1,528] 36.4] 35310| 156] 5674| 1.03| 5508,322
7A308 10) 160 o[ 198 0
75288 8| 42| 1,746| 41.6|40349| 155 6,442| 1.03| 6,254,103
78318 1 20] 539 186 9,387| 159 2,955| 1.98| 1,492,529
75298 9 155 o[ 103 0
7H308 10| 43| 1,000 44.2|42,888| 154] 6,803| 1.03] 6,604,719
78318 [ 42| 1,950| 46.4]45065] 153] 7,102| 1.03| 6,894,903
8A1E 2 o[ 103 0 _ _
- P N T T -
8H2H 13 39] 1,850 46.3| 44,903 152| 7,030 1.03] 6,825,243 2018% | #2388 | MBI KB ~5E | CpUE RkE
AE | @S |u® |wio | PHE | A ®
76218 1 25[ 2.047] 81.9] 41,563 140 11,463 1.97] 5.818.883
78228 2 139 o[ 197 0
2013% | moa | Amue|Amre| 2T AT ey (e | mpe | waees 75238 3| 23] 1190| 51.7] 26,264 139] 7192  1.97] 3,650,629
4 .
A8 | (BR) | &) | Bk9) | /) | /e | P | & | © Nl 78248 4| 24| 1336]| 55728257 138 7.682| 1.97] 3.899,492
78218 1 2[ 120 60.0] 31,746 143] 8580 1.89] 4,539,683 7H258 5 138 o[ 197 0
7H22H 2 44| 2,283 51.9 | 27,453 142| 7,368 1.89] 3,898,341 78268 6 25| 2,019 80.7 | 40,985 138| 11,142 1.97| 5,655,898
7H238 3 44| 2,245 51.0 | 26,996 141 7,194 1.89] 3,806,457 78278 7 26| 2,102 80.8 | 41,039 137| 11,076 1.97| 5,622,296
78248 4 141 [ EED 0 78288 8 11| 608| 552 28034| 137 7,566| 1.97] 3,840,678
78258 5| 45| 2351 522]27.637] 140] 7,313  1.89] 3.869.136 78298 9 137 o[ .97 0
78268 6| 44| 1,800] 40.9] 21,639| 139] 5685| 1.89] 3,007,822 78308 10| 26| 2136| 821 136] 11.170| _ 1.97] 5.670.207
78278 7| 37 1.616| 43.7] 23,103| 139] 6,069| 1.89] 3,211,331 76318 11 22| 86| 37.1] 18,826 136] 5044 1.97] 2,560,277
7H28H B 139 o[ 89 0
78298 of 43| 1.826| 425 22,462 138] 5859 1.89] 3,099,779
78308 o[ 39| 1,701| 43.6]23,077| 138 6,019| 1.89] 3,184,615
78318 1 138 [ EED 0 2019 | 88 | Kigire | s | ZET | KET | g BT [
BE | B8 |8® |8k || DE | @ (o) [MRERRCR
8B1E 12| 41| 1,071 48.1]25436| 137 6,586 | 1.89] 3,484,669 2 |82k | om | e | & 9
78218 1 27 2,687] 99.5] 42,712[ 136 2.33] 5,808,806
7228 2[ 30| 4441| 148.0| 63,526 135 2.33| 8,576,073
7A238 3| 29| 3.563] 122.8| 52,723| 134 2.33| 7.064.896
20145 | 8 | Amire| A | AT AT ey i | # 7248 4 134 2.33 0
RE | (BR) | B8 | Bka) | (oe) | ge | @ (9 78258 5 29| 3,349 115.5] 49,556 134] 2.33] 6,640,506
78218 1 1 75| 75.0] 37129 119 2.02] 4418317 7268 6| 28| 49014| 1755 75322| 133 2.33] 10,017,811
78228 2| 38| 2.202| 60.3] 29859 118 2.02| 3.523.398
78238 3 118 2.02] 0
78248 4| 33| 1a85| 45.0]22270] 118 2.02| 2.627.828
78258 5| 36¢] 2180] 60.6[ 20978 118 2.02] 3,537,404 2020% | a8 | Kok | 201 IR gew (wees | ape | s
78268 6 36] 2174 60.4 | 29,900 118 2.02| 3,528,155 RE | (BR) | 8(®) | 8k | (o) | @ | ® | ko (9) (R
78278 7 118 o[ 202 0 76218 1 27[ 1.232] 45.6] 23,756 99| 4516 1.92] 2,351,823
75288 8| 37| 2.728| 73.7] 36,504 18] 8,701 2.02] 4,307,458 78228 2 98 o 192 0
75298 o 38| 2.592| e8.2] 33,761 118 8,047 2.02| 3,983,807 78238 3 97 o[ 192 0
7A308 10 118 o[ 202 0 75248 4| 25| 995] 39.8] 20,719 97| 3,859 1.92] 2,009,719
78318 1| a0 2444 1.1 30248 117 7,149 2.02] 3,538,960 78258 5| 2s[ 1,413| 565 29,440 96| 5426 1.92] 2,826,200
75268 6 % o[ 192 0
78278 7| 24| 1,926] s8o0.2| 41786 95| 7,622  1.92] 3,969,672
7H288 8| 23| 1,797| 71.9] 37,444 95| 6,830 1.92] 3,557,156
2015% | maa | Amirs e | 28T | AT wen |wos| ape 75298 9 94 o] 192 0
H .
AE | (B8) | 81 | Bke) | (o/w) | /e | * ko) | @ 78308 10 24| 1.774| 7.0 36,956 94| 6,670 1.92] 3,473,888
78218 1 40| 3.260] 81535435 111] 0,047 23] 3.933.261 76318 1 21| 1,403| 54.0] 28,107 03] 5019  1.92] 2.613,948
78228 2 109 o 23 0
78238 3 75| 1,888] 1259 54,725 | 109 13,719| _ 2.3] 5,964,986
78248 4| aa| 3,725| 84.7]36,807| 108 9143| 2.3 3,975,190
78258 5| 42| 3.033] 722] 31,401 108 7.800] 2.3 3.391.267 2021% | se |xmrs e | 2BT 1 ABT | wew |wems | aue R
78268 6 107 0 23 0 AR HB) | 8(®) | #(ka) (ke/® | (B/% (%) (kg) (9) (B)
78278 7| 46| 3.338| 72.6] 31,550 | 106] 7,692  2.3] 3,344,310 78218) 1 23] 680] 29.6] 13316 122] 3,606 | 2.22] 1.624,516
78288 8| 42| 2,790| e6.4|28877| 106] 7.040|  2.3| 3,060,942 78228 2 21| 54| 264 11,877| 120] 3.64| 2.22| 1425225
78298 9 105 o 23 0 78238 3 o] 177 19.7] s8864| 120 2.361| 2.22] 1,063,664
7A308 10| 41| 3.045]| 743] 32.291| 105| 7,798  2.3] 3,390,509 78248 4 77| 390] 23.0]10346] 120] 2,756 | 2.22] 1,241,494
78318 11 30| 2,985] 76.5]33272] 104] 7.959| _ 2.3] 3,460,290 78258 5 17| _635] 37.4|16.828| 19| 4446 | 2.22] 2,002,568
78268 6 119 o[ 222 0
78278 7 18] 725| 40.3|18146| 119] 4,704| 2.22] 2,159,332
78288 8 21| _636] 30.3|13,644| 119] 3,605| 2.22| 1,623,679
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& 1 OfFE

2022%F | #HBR | KBFE | KSFE CPUé CPUE RER | HAES | ARE | KRERHK
AR (B8) | &%) | Eko) (ke/®) | (B/®) (%) (ka) (9) ()
7R218 1 24 446 18.6 | 13,676 119| 2,213 1.36] 1,627,500
7H228 2 12, 386 19.3] 14,191 117] 2,258 1.36] 1,660,368
7H238 3 21 438 20.9 | 15,340 117 2,441 1.36) 1,794,737
7R248 4 21 225 10.7| 17,868 116 1,241 1.36] 912,647
7H258 5 22 297 13.5] 9,926 115| 1,553 1.36] 1,141,544
7H268 6 19 226 11.9| 8,750 115| 1,369 1.36] 1,006,250
7R278 7 18, 240 13.3] 9,804 114| 1,520 1.36] 1,117,647
7H28H 8 20 228 11.4| 8379 114| 1,299 1.36] 955,169
7H298 9 19 316 16.6 | 12,214 113| 1,877 1.36] 1,380,139

&2 DHYXOBBEMARK L ERBES

1984 £ —1992 &£ IRAK (1992, 1995)
1996 ££—2000 £ A {RHE (2000)

2001 &£—2009 &£ Sakamoto et al (2014)
2010 F£—2023 &£ 1BA (KIR)

FORHNARS REE| F ORHNARE K8
(BAR) (b)) BAR) ()]

1984 623.31 1290]| 2005 25.6 78
1985 281.89 857] 2006 14.5 44
1986 251.08 872 2007 49.0 147
1987 80.49 330( 2008 41.3 98
1988 97.28 229| 2009 1m2.7 377
1989 74.43  305| 2010 1411 499
1990 119.22  312| 2011 223.3 383
1991 158.21 421] 2012 176.5 192
1992 105.2 328| 2013 139.8 190
1993 363| 2014 226.7 199
1994 251 2015 275.1 247
1995 169 2016 66.2 159
1996 68.0 177( 2017 33.6 83
1997 82.8 265( 2018 80.0 92
1998 39.5 91| 2019 117.6 118
1999 10.3 30| 2020 58.0 72
2000 7.2 19| 2021 17.2 34
2001 11.3 30| 2022 22.4 16
2002 7.6 23| 2023 8.36
2003 15.0 52
2004 5.8 29
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Observation of appearance of the pelagic larva of Macrobrachium nipponense in Lake Kasumigaura

Takashi NEMOTO

F—O—F:T77h=E, YT, Hril

Abstract

Pelagic larvae of Macrobrachium nipponense were collected in Lake Kasumigaura.The survey was carried out

during July to October in 2012, within their summer spawning season, in the Lake Kasumigaura. The density

of zoea larvae increased from the beginning of August, peaked on August 20, indicate 121.6 individuals/m? at

the peak and then began to decrease. However, a seven-day moving average of the results of the number of

collected larvae shows the density shows four ups and downs. The growth of zoea larvae was observed from

the difference in some frequency distribution of cephalothorax length of zoea collected during July 24 to August

31. It was suggested the observation of the density of zoea larva could be used as an indicator of future

recruitment to the fisheries stock in autumn.

Key words: Macrobrachium nipponense, zoea larvae, Lake Kasumigaura
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£ JIPORERER

#&EH BER%K B AR FREREAER BE
=]=] m ind. ind./m3
7H18H 1 276 352 8.4
7H23H 6 294 180 4.0
7RH24H 7 287 128 2.9
7TR27H 10 301 384 8.4
7H31H 14 295 320 7.1
8A3H 17 312 264 5.6
8H6H 20 248 176 4.7
8A8H 22 293 696 15.6
8H10H 24 290 504 11.4
8R13H 27 312 528 11.1
8H15H 29 331 864 17.2
8R17H 31 295 1,792 40.0
8RH20H 34 284 5,248 121.6
8H21H 35 270 592 14.4
8H23H 37 284 480 11.1
8H24H 38 280 112 2.6
8H27H 41 303 256 5.6
8H29H 43 294 1,104 24.7
8H31H 45 234 464 13.0
9H3H 48 299 296 6.5
9R5H 50 292 412 9.3
9R7H 52 313 1,248 26.2
9R10H 55 316 304 6.3
9H12H 57 300 232 5.1
9R14H 59 231 408 11.6
9R20H 65 294 896 20.1
9R21H 66 315 1,016 21.2
9R24H 69 321 224 4.6
9R26H 71 329 672 13.4
9H28H 73 343 576 11.0
10A1H 76 317 232 4.8
10A3H 78 335 336 6.6
10A5H 80 275 68 1.6
10R9H8 84 304 14 0.3
108118 86 360 13 0.2
10815H 920 316 0 0.0
108178 92 309 0 0.0
10819H 94 386 1 0.0
10822H 97 293 0 0.0
10824H 99 290 0 0.0
10A26H 101 297 0 0.0
RAE 386 5,248 121.6
&=/ME 231 0 0.0
Ti3fE 300 521 11.7
SsD 28 850 19.5
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CL(mm) 7/24 7/27 7/31 8/3 8/6 8/8 810 813 8/15 8/17 8/20 8/21 8/23 8/24 8/27 8/29 8/31
0.1= CL <0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.2= CL <0.3 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
0.3= CL <0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.4= CL <0.5 12 0 2 2 3 14 12 15 20 24 9 7 N 5 8 13 9
0.55 CL <0.6 8 8 8 18 8 5 8 7 14 13 10 13 3 116 17 7
0.6= CL <0.7 0 7 4 7 10 0 0 0 0 0 0 0 0 0 0 0 0
0.7= CL <0.8 2 6 3 4 0 3 12 3 8 7 7 9 8 0 3 8 3
0.8= CL <0.9 4 0 0 0 1 9 4 7 6 4 113 3 1 2 7 5
0.9= CL <0.10 4 1 0 1 o 10 6 1 4 0 2 5 2 0 2 1 1
0.10= CL <0.11 0 0 0 0 0 6 3 0 0 2 1 2 0 0 0 1 1
0.11= CL <0.12 0 0 0 0 0 2 4 0 0 0 0 1 0 0 0 2 2
0.12= CL <0.13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.13= CL <0.14 0 0 0 0 0 1 2 0 0 0 0 0 1 0 0 1 0
0.14= CL <0.15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.15= CL 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
total " 30 22 17 32 22 50 52 33 53 50 30 50 28 7 31 50 28
min 03 04 03 03 04 03 03 03 02 03 03 03 03 03 04 03 03
MAX 09 08 07 08 07 12 15 09 09 1 111 12 07 09 12 1.1
average 0.54 0.55 0.48 050 0.50 0.69 0.68 0.51 0.51 0.49 0.53 0.63 0.55 0.43 0.52 0.57 0.59
sD 019 072 011 0.0 0.09 0.26 0.28 0.18 0.18 0.5 0.8 0.8 0.21 0.14 013 0.20 0.23
BiaR 200 8 10 20 11 19 20 22 35 37 19 20 14 6 24 30 16
R 100 14 7 12 11 28 25 11 18 13 1 29 13 1 77 17 10
eHpEr " 0o o o o o 3 7 oo o o o 1 1 o o 3 2

1359 15 /M Chotz, £z, ALl - A (1979)
X T RIOREOKFEEOFE RN, 6 A THNG 10 A
FRFTY=THAHEL 8 A TANRE—7 L Lz,

INB D (1984) X 6 BIOKFEROFEFRE RN,
TT7IETH28 A5 10 A 19 AE TORIHELL 8 H
18 AN —2 LR LIz, ZDIFDy, /MNE (1985) 134
5 [E OB OBREMLRN S 1983 4£1L 7 H HaH»
510 ATPEICHELL, 8 H 10 B3 E— 7 T 24 {E{k/
m, 1984 41X 6 H M2 H 9 A E cHELL, 8 A
25 HAE—27 T 15 f8{&/m & 7R LTz,

N7 v tEotBiEmiE, BET 8
AP TANHEOE—7 ThHELTWADATHY,
HED W RS TOZEALITR S TN W DIXEMER
RHRTH-Iz, L LAEOREENRL, YT O
B8 APREEEOEY—7 L Loob, HEikElOH
REEOREVNALND Z LRGN RST,

AlEOFRERBIZ 7T A 18 B CTH DM, TORERT
VETREMEN TN EZ ED, 7T H 18 HURIIZ
VT EEOEEY DS DHAHEMED ) B R T,

FHE, BA (2012) IZEIUE, ZOF 2012 FICE
IR W TIIN L= T F = B IR 2 010 TS L
72DiE 5 A 156 ATH Y, EBITHIME A A e L7z
DIT9 A 18 HRRK ThH o, £, KA ER
BRI K S5 OBLEARE, FEE 100m O THK
Wim SOKEIZ5H 156 BB 6 H 14 BETOD 1)
AW OFHKIRIZ 21.3CThHo72Z & &, AL (1983)

PIELBEL 77 T B DRI Z KR 20°CThk
F OB LR DB KIRZ B L% 600°CH & HE
ELTWDZ LR, AR (2012) BAMEHEEBICL DR
Pl B &K 20CTSbE TOMM A8 L7k R
1E, B LRIl e o 80% A SMb5E T LM %
31.0 B, FEHIEME 6200CHE LTNWDZENnD, T
TR OFRIME R 5 1% 2012 4F 6 H FAICIEY
TTAHB LTS LHERSNS,

ARG CHEE SNT-Y =7 OB E L LTI, #
HLENTEOHZOFERNSHD L, F/ME 0.02 fE{E/
o, BORAE 121.6 EA/nd, ¥ 117 @K/md & 72 - T
W5, — 5T, BEEAMRTHONTWOEETIISA .
AL (1977) OFKRME 15.6 f8&/m, fLH (1979) O
e KA# 3.5 fEfR/nd, /B (1985) DEKIEA 24 fER
Im&ieoTND, ZOLE, 197T4END 1985 £ £ T
D IR 2 A OB OEFE R EIT 2,828 ko
ThHDHOIZH L, AWFFERFD 2012 FF0 2 OSHDOER
RN 272 P EEDEITREVN, £oT, Y7
B LR R & ORI E A TV,

EtelX =T O EOEREE S T o BB R & BT
Dl0ERT 22 LT, Y7 oSN &5
BIROMAENN & ORARRHAMIZ D LB 2 bz,

EI
BRI 27 T 0= B OSSR IR~DOHHL



RIFAKRAT R 49, 30-35 (2024)

B HICB T DT A EoilEs E0 BB OV T 35

IIABN A OIEIR L T 5728, TOMEIMICHHE TS
Lt D =T A 284 L2 o HBiEh i &2 BlE2 Lz,

20124 7 H 18 H2v5 2012 4F 10 A 26 H £ THEA
428, I WXy 7 3y FOKERIZE Y BREEITo T2
FER, Y TYERXT A 18 B D 10 H 19 B ORER
Lan, FERDOY T NAEDEEIT 025 121.6 1
Rim & 72 o7,

VT HEOBEEIINLE 8 H AL EED 8 A
20 AICE—7 2% Z OHBFTAITER Uiz, LA L
W OBHiFE R A 7 B BBEIEIC X 5 2k %
BB & EEO ETEOBE ATHAM T 4 BT,

BELILy=T05H, TH24 AnH8H 31 AE
TOMICERE LY =7 O R OS50 OHER
Y ZTHEOKEF A XIS THIE, T, %
WD 3 KA THIRER, ATIREO LB BT L
Z8H1THE 8H 27, 29 RICEEDOE—2 &R L,
HHIREIX 8 H 8 10X 821 H, 827, 29 AIC
BEOY—7 2R Lz, 09 LR & PR o H
BRE—20FTEH L9 EXEOMOY =T HhAEDKE
BENTWDEHDE VR T,

RYIMEHE COY =T EDHBIZERET L Z &
TOPAEE E OB OB S0l - 722 & T,
T A R EINICERE oINS T ) 28 b
DOBIENME Z 721E0y, A% OT — 2 OFFEIC L 0
SHREIRA~DOIMABNE & OBURAHFEIZ 2> T &
Ezbhic,

#H O
KRECHESTDICHY, REREICITH IV
TR T\ NI K PERRBR S PR K I 355 D RIF AL
RICELS BILEHR L LT D,

x &

/NBTER] (1985) B 4 i - AL OWIIhE IC Bl L HEfT
& E OBEEFEFE OV T, R IR PN K T K PE R
GtgeR 5 22 1 1-44.

JNBYET] - EARTE - SRR - BRE IES (1984) B
HICR T D IERAEBMOEFEICET 2% — 1. —
NEBEEOT T AT EOARE EBFE—. ENA
EWTFEHTHIZEAR T 5 53 : 61-84.

Kwon Chin Soo, Yutaka Uno (1969) The Larval
Development of Macrobrachium nipponense (De
Haan) reared in the Laboratory. Bulletin de la

Societe frsanco-japonaise d’oceanographie ; Tone

7 : No4.

RYROKPERERYS (1912) AIIRER & ARSI
TS 5 1 113-138.

ROFROKEIRHLY (1955) & o ICRIT 2 2 USHDFE
I DWW, FRAE R 17 : 1-5.

SRR - TR (1977) & 7 kBT D EgIR
DAEFERIEICT -1 AmEsHIcBIT 5
U J3 Y R OMNT.  RIRIEPIK K PE BRI S
& ;14 : 1-10.

AREE (1983) B4y liET 4~ v EIE OB B
T AL P72 12OV T. RIRRNK
i K FE R IF SRR 5 20 ;5 36-42.

ArEBE - AR (1979) E 7 T H = EERO
EREICBET A% — 1. =7 Ofdm G, XK
IR K 7K EE R BRI S0 5 16 : 99-109.

A 2 (2012) By ifioT 7= e RipEk o 5t
RS 2 AR DR, Rk 24 R HAKETS
KERSEFE ; 926.

WA # (1995) By iHlcB T 57 7 Vo e ERED
TRAFEAEE. IR N K K PERRBR AT 207 5 5 31
1-22.



36 WA

BRI B EBRC K D8R o HPET 77 = B ORI & R R KIR O BA%R

WA %

Relationship of incubation period of Macrobrachium nipponense for hatch out and

accumulated water temperature

Takashi NEMOTO

F—O—Fk:TrAxE, fagn, Sk, fE P, BRUKIE

Abstract

The number of days until the eggs hatch from shrimp holding fertilized eggs, Macrobrachium nipponense ,

were examined in a water tank. These shrimp were incubated under five different conditions of water

temperature, 20°C, 23°C, 25°C, 27°C, 30°C. Observations showed that the number of days until the eggs

hatched became shorter as the water temperature increased.

The period was about 28 days or 560 (‘C x days) of accumulated water temperature at 20°C, and about 12
days or 300 (C x days) at 23-25°C, and about 10 days or 270 (C x days) at 27-30°C.

Results suggest that the spawning period of Macrobrachium nipponense would be longer or that the number

of times shrimp spawn would increase because the water temperature in Kasumigaura has tended to increase

in recent years.

Key words: Macrobrachium nipponense, fertilized egg, hatch, accumulated temperature
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Observation of the process of growth and maturation in a population of Macrobrachium nipponense in

Lake Kasumigaura

Takashi NEMOTO

*—DO—FK:TFFAhxrE,

WAHE, A=, AR, B

Abstract

Observation of the process of growth and maturation of the shrimps, Macrobrachium nipponense, in Lake

Kasumigaura shows as below,

When water temperature reaches about 20°C in the spring, females begin to mature and then spawn. At the

beginning of the spawning season, the larger females begin to mature, and the smaller females begin to mature

later. Newly born shrimps were sequentially added to the population from August onward. In mid-August,

very small shrimp with CL (Carapace Length) sizes of about 4 mm to 7 mm also began to mature and then

embrace fertilized eggs, indicating that females newly born in its summer also begin to spawn as early as the

parental generation from the summer of that year. After the spawning season in the summer, most of the

larger individuals involved in spawning both males and females disappeared gradually because of its life span.

During the winter months, the overwintering and surviving shrimp population show little growth due to the

low water temperatures.
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Apr. 0 0 0 2 6 3 5 2 3 1 1 0 0 0 0 0 0 0 0 23
May 0 0 0 4 11 36 28 22 5 0 1 0 0 0 0 0 0 0 0 107
Jun. 0 0 0 1 0 7 23 15 12 0 1 0 0 0 0 0 0 0 0 59
Jul. 0 0 0 0 0 3 12 39 25 9 1 0 1 0 0 0 0 0 0 90
Aug. 0 1T 13 22 11 6 12 14 17 15 3 0 0 0 0 0 0 0 0 114
Sep. 0 0 3 10 5 13 3 5 10 6 2 0 0 0 0 0 0 0 0 57
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Dec. 0 0 2 12 24 26 19 11 7 3 4 0 4 3 2 1 2 0 0 120
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Aug. 0 5 20 51 48 49 163 164 101 82 112 105 60 23 9 2 0 0 0 994
Sep. 0 1 3 23 39 47 83 171 117 48 23 14 8 9 2 1 0O 0 o0 589
Oct. 0O 0 0 1 15 45 60 61 61 36 30 6 O O O O O O O 315
Nov. 0 0 0 0 4 27 37 39 44 31 15 5 0 1 0 0 0 0 0 203
Dec. 0 0 3 16 32 37 35 16 11 9 3 0 0 1 0 0 0 0 0 163
Jan. 0 0 0 12 27 18 16 3 12 3 3 0 0 0 0 0 0 0 0 94
Feb. 0 1 4 23 26 34 33 20 17 8 4 1 1 0 0 0 0 0 0 172
Mar. 0 0 2 8 8 27 39 33 26 16 11 2 0 0 0 0 0 0 0 172
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New distributional records of trawled fishes from Ibaraki Prefecture, Pacific coast of Honshu Island

Taichiro TOYAMA™!, Makoto TAGA, Kouta MIZUTANI, Takashi URAMOTO"2, Kazunori ARAYAMA™

F—T—K: T RAAUY, AF~Tray, eA7ray, 7LV F, eFESx, =738, TA~wHT LA,
Ay H—tu—i, VU R b, Sfizcek, KR

[ZL®HIZ

DRI BI & B3 e L IR B e 53
M, RO SRR AENR R ONDWHE TH
%5 (KT 5, 1955), T4, ARE A & T AL ACERA
WER LY, B — R O R ME 2 B ME NI & 5
—75C (Kuroda et al., 2020), Hleimiddt HAE I
H % (Kawakami et al., 2023), F7-, KA i
& 92 B O OWHE O F B KiR I, 100 4F
f17C 1.02+£0.48°C LR L7z (KT, 2023), 2D L)
IRBPEBRBE OB, BRNTIEY TF oAy U o
72 & OREKMERFEORIERNIN L >2dH 5 L [FRIFFC,
WARMED~ H VA O RN BAMENIC B 5 2 & D3
Lk ot (KD, 2024), £72, BRRTIEINE
TRUERD 7293 o TR PEESAOWE B 2L TV D
(B2, KR - S, 2020 405, 2021 ; #0075,
2022), D K DT, BRI HEEEBRER O 2L AN S FRAR AL
ICRBE RIFTH, TOEEBAIERTL-0IE, 4
IR 1T DI R T — % OULE & O C, SO
WRET2HAEEHL TN ZEHEETHL, M
T, fAEHEHLNICT S BT, BEEEEEETS
729, EARSLEE|IZESW - HMHEE T RE/Rsiik 2 E
THIENEE LY,

2021 4F36 L U 2023 FFEO B IRAKFERBRS I L D I
B E HWZHEICRSNT, KRNSO NTF AL T
Sagamichthys abei Parr, 1953, A X ~7 2y
Lophiodes mutilus (Alcock, 1894), b A7 > =y
Lophiodes naresi (Giinther, 1880), 7 % A ¥ %

IR R RR K PE T K PEAR BULER
*2 IR IR SRR K PE BT I BGR

bEF B X

Erythrocles microceps Miyahara and Okamura,

Caprodon schlegelii (Giinther, 1859),

1998, =% I /¥ Heteroplopomus barbatus (Tomi-

yama, 1934) B L Q7 X~ 4 v A Symphurus ori-

entalis (Bleeker, 1879) & 7ML SN, Zhb

FARRICBNTREDLRWETHY, SbeAT =

U, THAYF, eFEXFBRLOT AT LA D47

MM ORETH T 5720, BEABLOERIZES
ZZITHET D,

Vil S
BEARNE, RIRRRERER SRS & (179 t)
TiEA vy #—bhr— (i@ 10m, #E 16 m, =
Ry R 3m, MIEF 10m, #EH 1.5m, 2y =
Y RFOHEAGW 20mm) %, FEEERARDME A
(49t) TIHAKTHIAY Yy N BIOIE2m, H
£ 2.0 mm) ZZNTNERSETRET L L TR
HivTo, B LEARITKM S L <X 10% B~ Y o~
KEWRCTHEE L, KERBRG bR/, =7 I
Y ER SRITAELRED D VITmEEZIC, =7 3IE
A~ ) CEERICEERE 21T o7z, BIEAILR
= ) VEERIC 50%A Y 7 u BT L3 — LK
HCHEA U TRAF LT, IRARDFHEL - FHTEITIEA
B HY - il (2013) IZfE-72hy, EAT v a v
Lophiodes ® 2 FEIZOWTIIE S (2022), =T
NBIZOWTIEHIZ S (2013), T A~ H LA 122V T
1% Munroe (1998) (T2 7z, FHINET V¥V ) ¥ 2 %



50 SRl -

SR KA - A - SR

1 A:F A AU Sagamichthys abei, INM-1-96901, {AF 257.5 mm ; B-D: X ¥~ 7 . 2 Lophiodes
mutilus, NSMT-P 147988, A& 81.8 mm (B OALAKHR).

FAVT 0.01 mm BALE TV, /DNEEE 2 (& T0HE
ALTe, B4, F4 38 L OEERLITAR (2024) 1
o Tz, AT AEWIL, EAE S, EEAE (U
T, KRR &KL, BELT, KREHR GEE%ICEMHE
L7okEe), BEFA B, Mk, BRESEDIRIZE L,
ABFFRIC AW AE AT E LR R A (NSMT) &8 &
MR 2 — VT L3— 7 RyRR B AR EE (INM) (2R
BENhTW5,

i &
INF A AT IF Platytroctidae
Sagamichthys abei Parr, 1953
NFAALUY (K 1A)

ZAR INM-1-96901, &K 257.5 mm, ZK¥ilkA T
HIAGERT I, KR 550m, 20244E3 A 14 A, v %
— hr—, KEZEK.

o ACEEARCEE I, TR E ERRM, B
ith, MBS, Ah—v g, TEIIEKEER, 5
DT v w WAERIE, N—V 7Y, FRED S AL 40
FERFEIZ T TR J— LR, HOREE (Y7
S waana BT~ T x =T, FU~
AL IITINT TC) M B RLED B D (- FZE, 2013),

BE AMERIYORBNROTHN &, N0k
BBNIROGIGEBZD 2 L, BEE% T E AL e
WZ &, g ERFICBINERS D Z &, AR
DI 8RB D Z L3, Y- HEE (2013) AR
L7enT AL U OE#EE IS =B L7z, AR
FIE SN,

T E TR T D AEOFEERIT R <, AWM
THF D IIARANARRMITLGR & 72 D,

7 > % Lophiidae
Lophiodes mutilus (Alcock, 1894)
AX<T7vay (M 1B~D)

ZRK NSMTP 147988, {&K 81.3 mm, AR A
SRR, JKIE 250m, 202345 A 15 H, 4>
Z—bhua—, £8 H.

D T IVBHEENOARXTY, xR T
F, ma—HhL R=TL, A=A Z IV TIENLHE
KIZTTOA » R=FRKFHEICIRLS o4 L, BARE
WIS IR, THER, BERE, =N AedrdE, +
VEls, JUNBEERF KOS b B i (Rt
e R T TR ST, TUN— 8T AR A
LRLENH D (IH 5, 2022),

5 AERIEROLRBENC &, FTHEOWS
NRESOBRRD 45 TOHENDLTeD 45| THERLS
N5 &, BHENLMSMETHD Z L, FHolFEN
BRELIFEROTHD Z L, EHELRENRLOR 2Rk
RCe—HRICEAaTHD Z L, Mg 17 kS (RN
HELTWDLAMTEHE) ThdZen, RES
(2022) WIR LIz AZ~T vavofEge < —%L
Tele®, ARIZFEE SNz, AL (2022) %, A
DOFEAEARD 5 HRE 100 mm A O /NEEARIZ BV
T, 21%DEEDIEIENZE L /NS, BTICHE
FTHRETH 72 LHE LTz, AWIFRICE T DB
A (FE 81.3mm) 1B\ TH, BEH (2022) DO
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2 A-C: b AT >av Lophiodes naresi, INM-1-96896, A 111.4 mm ; D: 7 A ¥ Caprodon
schlegelii, INM-1-96900, A% 60.9mm ; E : & F &% Erythrocles microceps, INM-1-96898, A&
99.0 mm.

BIEA L FER, JEEENAS & BT TH
Wiz, 7ok, AMEOEE LT, %%%3%@%85%3
FIBIC AT G DB OREBRFT 650 (i b,
2022), AEAOHER 3 BIIBHEL TH Y, REL
MERT D LN TERNDIZ,

IHETHRHIRIC BT 2 AROTLEIT e <, AR5
T D IIAEANAR IR & 72 D,

Lophiodes naresi (Gunther, 1880)
EATay (¥ 2A~C)

ZBX 2 i ((fE 108.4~111.4 mm) : INM-1-
96896, {Af 111.4 mm, INM-1-96897, (A& 108.4
mm, ZKIFIR A SLHGRET, K 150 m, 2023 4F 10
A12H, Fv&F—tue—L, ZE H.

D A RRYUT - VX T EEN, RNTT=a—
X7, Za—HVL =7, A=A NTYTHEEE, 7
4 UEY, BBBIOCBRARD, A > REEREIE & KF
PEVEEBIC A L, AARENCIXBERNE, /N, Res
W, TN, RSO RS D RE A )
LRLENH D (IH B, 2022),

BFE AEARTEMEDS 68 HETHD Z &, Hifl
WIRICBAORRIRAED 2 BFETDZ L, MkEn 15
METHDZ &N, MEDL (2022) BWRLIZEAT
AU OB E L —E L, RREIZFEE I,

INE TN TOIARKFEOLBRIZEERE TH - 7=
7o) (VB D, 2022), ARWFSETH DIV ARAIT KL R
PIFeEkTH D LRI, JLFRFLERE 72D,

INFHAF Serranidae
Caprodon schlegelii (Giinther, 1859)
THAYF (K 2D)

ZA  INM-1-96900, A5 60.9 mm, KIRULH i
IGENT IR, JKIE 150 m, 20234511 A 30 A, A v ¥
— bhe—L, HEEE.

A EEREED S IUNE RIS 75>7L10>E|7L<‘Z’1§%
K OB R, W, FBE S IUNEEIC
TOKRNFER R, BIREE, W, G}L-/J\%JE
hk, VLRSS, B2 Mo KENRZE, NkE
e, HErE, BAR, BEKRE, MWKEEE, S
B, MR, B - NEILGER, SRR, BN



3 A B: =% 3I,Y Heteroplopomus barbatus, INM-1-96907, A% 37.7mm ; C,D: 7T A~H LA
Symphurus orientalis, NSMT-P 147987, {&F 87.4 mm.

B, B, A=A JVTHE R, UL,
FUnbitkrH 5 (=i, 2012 #ige, 2013 ; 77
5, 2015; 55 HF - AKF, 2017 ; A4 5, 2017 ; Motomura
and Harazaki, 2017 ; Nakae et al., 2018 ; &Kff 5,
2019 ; Koeda et al., 2021 ; Motomura, 2023),

&5 AEAIEIURS D2 &, HED 10 ] 20
R CRAPES, BARE e L iGN ITIER Ud S
ThdI &, BRENIMEMETHL Z L, IEEH
WRDHZE, REDENCBAR CTHLZ L, HiERE
WCEE D BBED D 2 Z & [mBRIC & 0 # < &b L7z (M
2D)] A3, WHAE (2013) 2R ULT2T A VX OEH L
EL =& L=, RREIZFEE I,

ZHETH O TWEAREO LIRS Th - 72
72 (RE, 2013), AWFZE TR bV TCAEARIT KR IR W)
LR CThH D L [FIRRIC, dLBRFLERE 72D,

NFEFF Emmelichthyidae

Erythrocles microceps Miyahara and Okamura,
1998

eFex (X2E)

FA  INM-1-96898, 1A% 99.0 mm, KIIRO7=H
Zgmatig, KR 150 m, 20234E 12 H 14 A, 4 v ¥
— hr—n, HASES.

o AUERE G, SoERER, S, &
ERE, TUN—T RN bRENH D PR -
FIE, 2013 ; MY S, 2017 ; Nakae et al., 2018),

BE AEAIEIMLS, FRPIERD 25.7%TH
5L, fEESBESIC 1 D ORERENRS D Z L,
1B LU 2 WHES L L, £ TORICER? S 5

Z L, HfEA 20 ETHDHZ L, BFICHEERN 2
W2 A, B - #KIE (2018) ARLTZEFEFO
T E L —F Lo, RREICHEE Sz, AW -
#IE (2013) 1ZeFEXFENTUA F X Erythrocles
scintillans OFHIEE & LT, KEIZHT 3 EMED
A Tld 6.4~8.8%, %% TIL8.4~9.6%ThH
5L ERET T, BFEICE TS FEIBEEAT
IIARHEN 92% THY, "NUAFEXOEMBIZEE
NI, B FEXOHRPE DOFEIT 0.4 A 2 N D
ThdZ L, TOMDOBEIT FEFDORE K< —
HTHZE0D, REICHTDEMEOLFRIZONT
TFENEROFHEHNTH D & E T,

INFETHOLN TR L, KM T
AR, BRI C I B R B B ORI AR
BihaTholzizd (WP - #E, 2013 ; IR D,
2017), AHFFETH O NTERIIHIRRAGLETH D
LRI, JERRECERE 70 D,

N\EH Gobiidae
Heteroplopomus barbatus (Tomiyama, 1934)
=7 3Int (X 3A, B)

AR 9K (AF 23.5~37.7 mm) : INM-1-96903,
AR 26.0mm, INM-1-96904, {AK 28.5mm, INM-
196905, (KK 30.1 mm, ZAIRIEERHTH BRI, K
17 m, 202143 A 12 H, YU x> b, silifnfl ;
INM-1-96906, &£ 36.0 mm, ZRikE&4 M = mHih,
AKE 15 m, 202145 A 11 H, YU x> b, slifn
Al « ARBZEK 5 INM-1-96907, A& 37.7mm, ZKIRIE
SRETEMM, K% 10 m, INM-1-96908, A& 36.5
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mm, INM-1-96909, A& 37.5mm, ZAHREEMATE
Hf, AKE15 m, 202146 H 14 H, YU Xxv |,
FeLFnfl « KBZZA ; INM-1-96910, A& 36.5 mm,
Ay EEEETEEM, KK 17 m, 20218 A 5 H,
VU 3y b, KEZZK;INM-1-96911, (K 23.5 mm,
Ry ERAT KA, K% 17m, 202149 4 13 A,
VY b, KEEKR.

D HERE RS D EEBICHT TORTEPERE,

AR B 00 b Ry BRSO B AR KOS
W, AU, WO RSN H D (S
2013),

FE AERIFESHRETL 2L, BRAKESNZ
&, THMEEICHAR R ERH D 2 &, RiflEE OB
AN ME N 2ETHDLZ &, %IRERE ORI
K& Lo 2Thsd L, WhERiikRHDZ &0,
BI= 5 (2013) FBLONEAE (2021) 2R L7IE=F I
Porgge k< &Lz, AMICETEShE,

TIE CTHRBIRICER T 2 AEOFRERIT A <, RIS
TR L NIAEANARBYIRSRE 2 D,

2>/ LA E Cynoglossidae
Symphurus orientalis (Bleeker, 1879)
TA<vHALA (K3C,D)

B|A NSMT-P 147987, KK 87.4 mm, ZISLH
ﬁﬁa\;‘mmﬂ, KT 250m, 202345 15 H, A v

—he—1, 28 =H.

/\i’ﬁ BRYE, ZEIREE, T, HiR IR,
@m%%tﬁu% R R BAER, T, B

HELE2 B2 (ILH - BT, 2013 ; Lee etal., 2013 ;

BEILS, 2020 ; FHHED, 2021)0

#E FAERTADIZTERIRTHL 2L, HEE

WA AR R 22 2 &, ﬁﬁﬁ‘dﬁl ORI, 5hE, BiEC
ZL OEHERH L Z &, HIRMORAN—HRICH A
ThodI L, WHENITIETHD Z L, HiE) 821K
FTHDI L, REEDP 12 KETHD T L, BFIBEK
P40 ThHT L, MENFRNI LA, LT

(2013) H XLV Leeetal. (2013) 2R L7=T A~ A L
A Sy. orientalis DIE# L L < —F Lz, 72k, BARE
7 A< 7 LA J& Symphurus FEILZ TENE SN (K
Fr, 2024), ZNOED S BNV TFT AT A=A LA
Symphurus longirostris Lee, Munroe and Kai, 2016,
Symphurus robustus Lee and Munroe, 2021 35 L O
Symphurus oxyrhynchus Lee, 2022 ¢ 3 f&|ZiTH5C
fENTZ, AT HT X~ T LA 1TEED 81~88 #k
%, BEE) 68~74 kS, MSIEES 21~26, Sy

robustus (X157 85~88 #k5%, g )Y 72~76 #kL,
RSI55 Y 31~34, Sy oxyrhynchus IZJREEDS 14 K
%k, RV 31 TH Y (Lee et al,, 2016; Lee and
Munroe, 2021; Lee, 2022), AHEA & (30 52 57
%o LEXD, KERZT A~vH A LFEE LR,

INFETHON TOWEAREDOILIIEEIE TH > 7=
728 (UM« #¥IF, 2013 ; Leeetal., 2013), AHFZET
3 BRI KR YRS T D & AR, JEEREE
Gk 7o, fep, WWH - WIT (2013) I3ATEO Sy
WCEEEZ SO0, ABOFELHI L OO OFEM
IefREt&21T 572 Lee et al. (2013) TiE, #EIZHT 2
DA E BB ORMNH B & LicTod, KRB TlIks
IZHEW BT E 2 S Db o7z,

il i

AREEZPETHIIH0, WIELEABLTEA
DV E 7 b ONIRMHB ORI TEROREIZS
KD ZHA%TEN Tz, ESCR A EAE O BRFASE A K
BEOI 2=V 7 53— 27 Ry B R EWEE O ARG

TIFERDOBRGIB L C I EE W -7, KK
SEHIER - MU BRI K BBIEREE 7 4 — L R AT —
T a VOKRARBRITITY U Ry MEEEROHEEIC
TWIIN TR\ W, KPERF MBI SEET O g R
RIZIET A~ LA @D, Jeiuimisn gkl - B
SR O B LB A RIIEIANT EXREOED, T8
KEOBHMNHERKIZIZE A7 v a v BAEOREIZE
Lfﬁﬁk WS &G o7, ESIAFSERRIEIE AKPENT

- BB B K PE G JRAFF ST %@%#Ek&kioﬁﬁ
Aﬁ?ﬁhﬁi%@ﬁﬁka& IE3CHRO AT
ﬁwtkmkouimﬁ&:ﬂb,5<ﬁ%%$bi
F 5,

X ak

B - SORIS— - MM - BHEIEZR (2013) B
H, pp. 1347-1608, 2109-2211. H 5k (i)
AAREAIERSR RRORIE 5=/, 3R
Mz, ZEF.

EEELE - FAME - BA K- AT 5 (1955) K
SR EEE B AR B 208 - TTAEJHIZ OV CL
KRR K PERRBR S a B i B Fn 27 4R 87-97.

P g - #FIEE] (2013) ANFEXEL, pp. 911-
912,2000-2001. Hhfik (fR) H A PEREERR
PREDRIE =R BRI S, REF.

AP - ARG (FW) (2017) KiLE LicEEdE
R EE O, BV EKE A eE, e -



54 Al - 2 - KA - AR - TR
SRR AT meE, FEIRS. 302 pp. VRS - PR B - B (2022) HAPET v =

Kawakami, Y., H. Nakano, L. S. Urakawa, T. Toyoda,
K. Aoki and N. Usui (2023) Northward shift of
the Kuroshio extension during 1993-2021. Sci.
Rep.; 13: 16223.

ARFSHE - HEREPACSE « =R - S8 - /MEER

() (2017) FkD Kl AKBEEORIH.

R ERFREIEEmeE, BYRE. 200 pp.

R[ARFT (2023) Wik AKIR O R Z(KE R (BROH).
https://www.data.jma.go.jp/kaiyou/data/shinda
n/a_1/japan_warm/cfig/warm_area.html?area=
L#title (2 2024-04-17)

Koeda, K., S. Takashima, T. Yamakita, S. Tsuchida
and Y. Fujiwara (2021) Deep-sea fish fauna on
the seamounts of southern Japan with taxo-

nomic notes on the observed species. Journal of

Marine Science and Engineering; 9 (1294): 1-20.

Kuroda, H., Y. Toya, S. Kakehi and T. Setou (2020)
Interdecadal variations of the Oyashio and
extreme cold water events near the Japanese
coast from the 1960s to the 2010s, pp. 217-244.
In C. T. Chen and X. Guo (eds.) Changing Asia-
Pacific Marginal Seas. Atmosphere, Earth,
Ocean & Space. Springer, Singapore.

Lee, M.-Y. (2022) A new species of deep-water
tonguefish (Pleuronectiformes: Cynoglossidae:
Symphurus) from the western North Pacific
Ocean. Zootaxa; 5189 (1): 233-242.

Lee, M.-Y. and T. A. Munroe (2021) Unraveling
cryptic diversity among shallow-water tongue-
fishes (Pleuronectiformes: Cynoglossidae: Sym-
phurus) from the Indo-West Pacific region, with
descriptions of five new species. Zootaxa; 5039
(1): 1-55.

Lee, M.-Y., T. A. Munroe and Y. Kai (2016) Descrip-
tion of a new cryptic species of tonguefish
(Pleuronectiformes: Cynoglossidae: Symphu-
rus) from shallow waters off Japan. Ichthy-
ological Research; 10.1007/s10228-016-0541-8
(Jul. 2016), 64 (1): 71-83 (Jan. 2017).

Lee, M.-Y.,, T. A. Munroe and K.-T. Shao (2013)
Symphurus orientalis (Bleeker) redefined

based on morphological and molecular charac-

ters (Pleuronectiformes; Cynoglossidae). Zoo-

taxa; 3620 (3): 379-403.

TR E AT v a v BREORERS & BIVE.
Ichthy, Natural History of Fishes of Japan ;
(21) : 47-74.

=HES (2012) E£oiEHHME MmEHhOMRTL.
7 = — 74, IR, 140 pp.

Motomura, H. (2023) An annotated checklist of
marine and freshwater fishes of Tanega-shima
and Mage-shima islands in the Osumi Islands,
Kagoshima, southern Japan, with 536 new
records. Bulletin of the Kagoshima University
Museum; (20): 1-250.

ARz (2024) AAESRBEAEMAR. ZhE TICH
fk S T B AR EAH TR OBUE OIRHERA & 5
4. Online ver. 24.
https://www.museum.kagoshima-
u.ac.jp/staff/motomura/jaf html (X 2024-04-
20)

ARGz - AKIFTEE] - WiRE 22 - TPTHESR (FR) (2019)
RERES OABENE. HMAARERARE L ¥ —,
IR, 436 pp.

Motomura, H. and S. Harazaki (2017) Annotated
checklist of marine and freshwater fishes of
Yaku-shima island in the Osumi Islands, Kago-
shima, southern Japan, with 129 new records.
Bulletin of the Kagoshima University Museum;
(9): 1-183.

M - BHRIKE - ShLK—RR (2022) ZIRIRAIEE
kDO FJA 14 FE. Niche Life ; 10 : 69-74.

Munroe, T. A. (1998) Systematics and ecology of
tonguefishes of the genus Symphurus (Cyno-
glossidae: Pleuronectiformes) from the western
Atlantic Ocean. Fishery Bulletin; 96 (1): 1-182.

FHECE - FE TR - [LIRFHE K« = R30F » FIfIE
WE - dERE & (W) (2021) Hr - FY)I O FAREE
UL DMOMIZE. BRRFERFHME T «—
NV RBFFEEN Y o 2 — e 7 ¢ — L R, JEf.
358 pp.

ik - FI2EEESR (2018) /N A1 U LR, pp. 349-
350, 1828-1829. WU () HAPEMBHR
EHEOFE H=. RERFHRES, B

R - PILEEE (2013) MJEMERL 55 =R, pp. 3-
30. WK (W) HAEREHER SfEORE
W SRR RS, R

Nakae, M., H. Motomura, K. Hagiwara, H. Senou, K.



RIFARAT R 49, 49-55 (2024)

JEE HUAE A B 72 RO IR AT RSk 0 £ 7 A 55

Koeda, T. Yoshida, S. Tashiro, B. Jeong, H.
Hata, Y. Fukui, K. Fujiwara, T. Yamakawa, M.
Aizawa, G. Shinohara and K. Matsuura (2018)
An annotated checklist of fishes of Amami-
oshima Island, the Ryukyu Islands, Japan.
Memoirs of the National Museum of Nature
and Science, Tokyo; 52: 205-361.

KRR - /NpEHE 2T - ZHAERC . (2024) FEERT -
JEE S M S 2 s U D i 0 R A B B KON AR
DUFE &t & DBk, KRR PE BRI S5 R
&5 (49) @ 1-11

RARBER - FMLK—ER (2020) ZKIRRPIFLER7e ©ONC
KIFEMALFRFE 8 0 7 ¥ ¥ £ 7 Decapterus
macarellus. KR ERBEIIICHE 5 (47) -
30-33.

e 2 (2013) ~#F, pp. 757-802, 1960-1971.
PR () AAPERERR SEOFRE %=
iR, SRR RS, R

WRe & (B (2021) Bihl RARD B, SEILEE, R
. 588 pp.

BE L2« SRATES « B8 pRR - WEERE - TEPEA
(2020) FEMLEEA IS L OVEGRICES < ILORA
AMEPESCE A . BB SRR A e R 7T
Wit (1) ¢ 1-152.

NET - Wie 2 - BB (2015) xS QMR
1948-2015 EOFRAENS. BAREYHEES S
;70 1-11

B3RSO« SRR « LEPRG—BR - fnBlfd - By
—HR - EHET VX — TR - F2EER
(2017) AR B AR R 19 50 C 5 b v 7o M
B D AR - S B RO R R — L
Z AR U 72 B AR PE SOEAR O MR B T 72 L
MA—. X7 5 42 22-40.

SMLK—RR « 1 g 5w « (L Fnsk (2021) 2D
DA DAL B - IREVER MR T RHUE 4 B AR
e #%k. Ichthy, Natural History of Fishes of
Japan ; (6) : 54-65.

IRMEDF - B FE S (2018) U/ X FL, pp. 1693-
1698, 2233-2234. WK (fR) H APEFLIERMR
R AFORE H =R RERFEHRS, R



56 B - R - BBEL - BAAR - Bl
JEE#ETE Y O HBOEE KD
BB aiEm e LIS AEPEICONT
EARTEML Y < SERRACKST - B AL - BAARFDRE - LT
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