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The distribution trends and range of Carassius eggs were in-

vestigated in three rice-field drainage systems connected to Lake
Biwa, Japan through field collection of eggs and DNA identifi-
cation. In total, 1,208 eggs (38 egg populations) were collected
from 54 points in the Harie drainage system between April and
July, 2020; 607 eggs (30 egg populations) from 114 points in the
Chounogi River drainage system in June and July 2020; and 344
eggs (19 egg populations) from 48 points in the Eguchi River
drainage system in June 2022. DNA genus identification of 696
randomly selected eggs, with 8 eggs per egg population, iden-
tified 525 Carassius, 48 Cyprinus, and 18 Gnathopogon eggs,
with analysis failing for the remaining 105 eggs. Subsequent
DNA species/subspecies identification of the 525 Carassius eggs
identified 220 eggs as Nigoro-buna (Carassius buergeri gran-
doculis), and 57 eggs as Gin-buna (Carassius sp.), with analysis
failing for the remaining 248 eggs. Among the 277 Carassius
eggs for which the species/subspecies was determined, 79%
were Nigoro-buna and 21% were Gin-buna. Species/subspecies
compositions of pooled egg populations in surveyed 2-m eleva-
tion intervals and those in 500-m direct-distance intervals from
the river mouth indicated that higher altitude and longer distance
from the river mouth were associated with higher appearance
ratios of Nigoro-buna to Gin-buna and Nigoro-buna eggs (here-
inafter, Nigoro-buna egg ratio). Scatter plots of the Nigoro-buna
egg ratio for each egg population against the altitude of the
collection point and its direct distance from the river mouth re-
vealed similar trends. Survey data collected in the Harie drainage
system over four months showed that this trend remained con-
stant regardless of the survey month. Almost all Carassius eggs
were collected at points within 2.5 km from the river mouth and

up to 88 m above sea level (4-m height relative to the standard
water surface of Lake Biwa).
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Fig. 1. Locations of three study areas (squares) adjacent to Lake
Biwa, including three rice-field drainage systems where Car-
assius egg distribution surveys were conducted: A) Harie, B)
Chounogi River, and C) Eguchi River.
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Fig. 2. Flow chart of the DNA identification process for field-collected eggs. Colors correspond to those used in the pie charts in Figs.
4 and 6; adjacent species/subspecies codes are as used in Figs. 4, 6 and Table 1.
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Fig. 3. Egg search points (flags) on a Google aerial

view (April 15, 2021) of the drainage systems for A) Harie, B) Chounogi River,

/

and C) Eguchi River. Egg population codes (Gxxxx) are provided for points where eggs were found; X indicates that no eggs were
found. Further information, including Global Positioning System data, search dates, egg population names, and numbers of eggs
collected, is provided in Table 1. Blue lines indicate main waterways; direct distances from the exit to Lake Biwa (river mouth) are
indicated by solid (1, 2, 3 km) or dashed (0.5, 1.5, 2.5 km) white arcs. In B, two yellow bars (D1 and D2) indicate significant drops
in the main waterway; red and orange stars indicate the survey areas of Mabuchi et al. (2019) and (2021), respectively; and dashed
orange line delineates the reclaimed Hayasaki Lagoon area, which was excluded from the current search due to its drainage system

being separate from that of the Chounogi River.
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Fig. 4. Scatter plots relating the altitudes of egg search points to their direct distance from the river mouth in the drainage systems of
A) Harie, B) Chounogi River, and C) Eguchi River. Pie charts to the left of each scatter plot depict the species/subspecies compo-
sitions of pooled egg populations in 2-m elevation intervals, and pie charts below each scatter plot depict those in 500-m intervals
of direct distance from the river mouth. In each scatter plot, circles indicate egg collection and crosses indicate no eggs found. Pie
charts within each scatter plot correspond to the pooled egg population of the drainage system. Pie chart size reflects the number of
eggs analyzed. Further information, including altitude, direct distance from the river mouth, and species/subspecies composition, is
provided in Table 1. Altitude and distance data were derived from maps of the Geospatial Information Authority of Japan (URL),
primarily with reference to a digital elevation model (DEM) based on aerial laser surveys (DEMS5A). In B, altitudes for the three
points indicated by arrows were obtained from a photogrammetry-based DEM (DEM10B) of lower accuracy than DEMS5A.
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Fig. 5. Scatter plots for Nigoro-buna egg ratios (the number of Nigoro-buna eggs divided by total number of Gin-buna and Nigoro-bu-
na eggs) for each egg population against the direct distance from the river mouth (left) and the altitude of the collection point
(right) for A) Harie, B) Chounogi River, and C) Eguchi River. The number of data points (na) and Spearman’s rank correlation
coefficient (p) are presented above each plot, with those in parenthesis shown above the right scatter plots in B being the values
when excluding the egg population G2263 due to the lower accuracy of its altitude measurement (89 m) from DEM10B (see Fig.
4). Asterisks indicate significance level (*P < 0.05). Further information, including numbers of Nigoro-buna and Gin-buna eggs for
each population, altitude, direct distance from the river mouth, is provided in Table 1. Triangles, diamonds, and squares indicate
egg populations collected from Harie, Chounogi River, and Eguchi River, respectively.

(DEMI10B) 1ZHD L (KiEldE %) 2RV ] TOX
I U CIRAEm OfE, /KEEDKIIR/KIEDEE Tld /s
<, IKEEZELD L HIEBROEEICOWTOETH B H
NHT =2 SRR LT VEDTH 5728 T DOff
Rz

COHEAARICIA T, WO 5 J 720 H
BURIAO, fafElcodnzEd %720, FEI N
OfafEfZ, WIS OFRES00m Tk, E84m (F
B O REHE KT OFE & 1% 84.371 m) D 2m T & DX
BNCEEGT L, M7 I 72ER LTz Usds, KEOEEHICY

127 —2F FTOKXMICED t fl 55 86.0 m DT —
213 84-86 m X[HIC EFHT2). FMEHKOMN T Z 713, &
IKEERD BRI DN TEIER LTz

FECDOXHE DR TN Otk 2t L7z & T 5,
I 7 FIRDF T F IR B EIE I IR &
B L TW B ATREMED G C & 7o 728, WD 5\ i
e, BIBNICBY 3 _dua 7 FIiodEEg [ —dn T
FONR = a7/ (Zda 7 FiE+ F 7T
B 1CBLT, ZNZHUKRRT L OBUNZIER L,
Spearman D JIEATFH B R 5 Z #5571 7 b R (R Development

Ichthy 42 12024 | 20



A

Mabuchi et al. — Carassius eggs in paddy drainage channels connected to Lake Biwa

F2 [ “Nigoro-buna” (diploid: 2n)
F3 “Gin-buna” (triploid: 3n)

FX Carassius spp.
(2n/3n unidentified)

kw [ Cyprinus sp. (Japanese)
kD M Cyprinus sp. (Eurasian)

K Cyprinus spp.
(Jap./Eur. unidentified)

mH B Gnathopogon caerulescens

M Gnathopogon spp.
(G. ¢./G. elongatus unidentified)

? |l PCR failed

Altitude
over 86m
to 88m

84m to
86m or under

2 1.0

) N

> 0.8 \\

5 N
= 0.6 N
g

3 04

S 02

>

Z 0

April

May

®
n

June July

5
86-88m
84-86m

June July

Fig. 6. (A) Species/subspecies composition and (B) Nigoro-buna egg ratio of egg populations collected in Harie from April to July in
2-m altitude intervals, starting from 84 m. Pie-chart size reflects the number of eggs analyzed, and the number is shown at the bot-
tom right of the corresponding pie chart. Further information, including species/subspecies composition for each egg population,

altitude, and collection date, is provided in Table 1.
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HEICHED S RORIEEDINME L 72> Tz, SIOBRRERHH &
LT, TEAIDKEEREILOIDKEER T, ZE6 HO
AR GiETE 1 IR OR T AICHEER
L, S L), SHIUKEROME 4 HD 7THD 4 77
AT > THEMTabh, SHAOHEREM G (BXUE
AU HHTE) &, 4 AAY 13 T (134T, 5 AAY 18
Hip (14 Hi50, 6 HAY 9 il (7 i), 7 HAY 14 gt (4
Hig) 2otz

KM ORI 7 /04 1 Fig. 3A-C OHIRD L350, &
HiS oW RS KOS & WS a5, KR I N
7z, ElidEIniaho SO i%XIRT % & Fig. 4A—
C OHHERIC IR > Tz, $HIKEESR (Fig. 4A) T, 7KEED
FIRTH AWM BH 1.5 km, FEE5K) 88 m X T CHIAER
TEInk., TEHAIDKEESR (Fig 4B) T, MO 5H3
km OFEE THEBINMDER I N, IMFRESNZD
(#92.5 km £TT, FEEHK 88 m X TIIFIFREN T
7z (B 89.0 m @ 1 HipS < iR G2263 WS Ni2).
LK SR (Fig. 4C) T, /KEED EBRTH 2 1h
5#)2.5 km, fE&E T 86 m E TTUARES N (i
86.3 m O 1 {1l THISMNZREREE  G2915).

REOREHEM SHIKEER TIX 38 I0RE (JP 1,208
i), TEARNIKEESR T 30 GIAE (BF 607 fli), YLEIIIK
FRFRTIE 19 ONEE (U 344 i) DERES NIz, BINEED T2
D &M% T VA LITEY, &t 696 fHDINIC DT DNA
FEFREICHE U 72RS R, BLLEOHIRNC RSN Uiz 591 fE sl
DS B, TFHBEBEOINN 5258 (89%), A JRFAFD
G 48 flHl (8%), X ET JJ/FSHADINA 18 3%) 72-
7o, TFBAEEHRIE N 525 HOONRE, —du
T FHIA 220 flil, F TN STE, T2 fafEDONT
NHTH B LHPIE NN 248 T, AR () £T
HIRTE 727 FIBAEON 277 A0 5 5 220 i, $745bbH
79% N=dua 7+ Thot.

%E, w0 PCRYGITT FEfaLEINED
D, RO PCRYFITT daw T FnZEnLIND T FE
PN DHE T E D > 700E 106 H 5 - 7z (Table 1).
INSHICDNTI hay RY 7 DNA OEERZIE L
el A3DDONTuRAT (FX1-3) Walik S Nich,
BLAST R D#ER, choiddXRc=dar+/ o7
7 (li#lE 2 h 3> R 7 DNA CREKPITERL) DY—
Aol UEORRMNS, SmERE - ST
FlEFHDIN 525 [Hodhh S, Frduaw 7 FoiliE—>
LT NI o Tz

ko fafEfZ, KSR L, B - WIS &
WICHERT U 7TeRE R Fig. 4A-C IR LT ST D EED
FHIIKE&SR (Fig. 4A) Tl 304 (AU E N, JE8LLE

OHRFERDE S N2 267 D S B 215/ (81%) M T F
RO, 341 (13%) Has @ik, 184 (7%) »
ZEndEfHEEHEI N THEREOIND S B 77
filld=da 7, 35{ENF>TF, 103 {@iET D2 D
Ebohcrryduy7F TRV ERHES N TEA
JIKESSR (Fig. 4B) Tl 240 DI ENT E 1, JEEA LD
HIBFERME SN2 198 D S B 193 (97%) T F)E
FHOINT, 50 (5, 3%) BINTas gLy
ESNTz. 7FEAFEOINDS B 134 i =da 7, 16
TNF T F, BAECO28EOEELENTT > d0
T 7 F TR HEEI N, LE)IKEESR (Fig. 4C) T
12 H DI R E N, EEL EOHIRIR AR S e
126 fHD 5 B 117 il (93%) W7 FI@FHFHDIIT, FRO D
9O (7%) By NTas@fetEEni. 7FER
MOIID > B 9l =da 7+, 6 iz 7F, 1021
BFZo2ffOL 5T ydn Y T TidEn e HE
Nz

—daJFE 3 DOKEROVWITNTE, B LD
FaREHR M T E 2B 80% LA EI& 7 F IO TH D,
ISR Oy FEREF T FOINTH S EHEEN
Te. EEL0MBTHLINETE RN SINEZN >
1ehS, HIBNC I UT2BR D 60% LA - (BHT. T 69%, T
AT 89%, LT 60%) Z=duarF+DEDiz-oTz.
TLEIKEE R T 7 FIE DI D 12% (15 lH) L
R TE o2k, 100 872 8 2 % 157 DL Lo ¢ ]
NS N UTe$HIUKES R & THAKIERICDOWT, 2m T
& DR %&Uﬂ”m;&@ﬂﬂﬁ%@ﬁ@%kﬁ@@@
IDLERE RS &, FEEAEY, B3V H SEDX
Mz e, ﬂ:m7%®m®w$ﬁ WEAYD - 7z (Fig.
4A, B ORI OIN DI 75 7).

—du7FeF T FOXRIMNTE N2 Z TR
FHLT 19 BREEL 72D 38 BIEE), TH AT 30 (30),
LENT7 (19) Eokh, ThoDORIEHICE TS =T
07 FHIRICDONT, ZOREMSIORIEH % W IR
%a®%%%m%@&wﬁﬁnwﬁ%aFgSACm&o

. FIRDXE & DEEHER L FRRIC, EEDEY, H
VI ID SIEWIE & = 1 7 F GO LR AVE W IR
Z { 7Z B I R THN,  Spearman O JIAALAHBEFREIX X
FETANT 02 L EDEDEE - Tz L O 1k (Fig.
5C /) OFREDAE]. T2 U, Hatica B e e &
NI DFEHLOM CIERAE & HEm (Fig. SA DG &) DH
otz

BEERE N7 FHNRORAZEE 4 7 HICHE-> TR
BZITH T2EHIKEER DT — 2T DN, FEELIZIND
FERH A A A A« FE X RN 2R U 7245 R 1X Fig. 6A D &
BY. EOHOERXME, MEEHHNCHY) LR )
L ENLLEE 7 FIEAEOINT, 3 =du 7 S
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Mabuchi et al. — Carassius eggs in paddy drainage channels connected to Lake Biwa

BENTOED, F2 750 5-7 DR 7T OB X
il (84-86m) &5 HDEW DX (86-88m) T
DA ENTz. =da 7 FIHEOHZH)d Fig. 6B D&
BOT, 4 HIEEHDEEXETEF 2T F IO A
TholzlzdEld 1 TRUZS7H, FNLIEOA T,
EDHEEW OGO DR TH > 7e.

£z E

5D DNA FBHIBIDRETHE AW TIE, IO DNA i
R 72, J, 1, HiRE & S BB 7 fifi 01 (Fig. 2) I & >
TS, KEDDAT Y FCBNTEETHRIFERDE S
Niz. T bV FY7 DNA ZH5R & T RS A MR
75 A <—I &% PCRHFITORIIRIZ, JEHH] (Step
1) T85% (591/696), 7 F@fiidfH|5] (Step2) T
79%(416/525), 21 & Fa i ORH]HI] (Step 3) T 81%(39/48),
2T FEOFHRI (Step 4) T 39% (7/18) THb,
%D Z €D aJFHEEOHIHILIIEH 80% M ZNLLED
FRTEN L. —F, BT/ Lo 7ud 7514 %
EEMk;57/A%ﬁ&ﬂE($w®'Ui5%ﬂ®
BN (47%) D248 {iX, —dw T - FU TS
@&B%@ﬂ%?%ﬁ@ok 7 NS EERIE DR
WHENI by RV 7T L% d 5 bidoritkett
NTENEW D KR, SefThigt (EHIEH, 2019, 2021)
TERENTVED, BZH 5L TS DNA FHEHOHM
WHz0Da¥—EHWET /) LTEIbary R 7y /) A
ICHERTHEBRIC DI N T E DR L TWB EEZ BN 5.

7T EBRAICK ZKAMTE & Z DRADDERIGFRFIA
2 BFEATIC B H L 72O 591 D) 90% 137 F B &
DCTHoTe. i, ZD5 B - Hifl X THHITE /280
277 fHDK) 80% k=117, 58D DK 20% l&F > T F
DIIT, Frduw 7 FoiE—D2&miT iz 7k
CTORERN S, EEHELOKHAMEOPKERE, =d
07 eF T FICENGE LTI TVS 7,
Frday 7RI N TOERWIRAV RSN, T
D& D BREFFDEABII DO AIRIUE, AR SLDEAEST
N Uzl (2005) 72 EAVEMRNICTR LIz 7 FIEfaf3
fii - fAEOEEEN 5 O B L IFFIC K < —H LT
%. TOTEMD, SRIOFHILTRUIET— %1%, f
FEM D EEIRG T DN 2 BARINOR T I56E T — 2 & LTI
WICHERZEWVWAS.

SEFREZTT > T2 THA)IKEESR (Fig. 3B) ICBI L T,
ZORMTH 2 TEARND 1525%, #H)I (Fig. 3B DR
BHD &, RO H 2O T >4 (Fig. 3B
ORFEHD THEOHA & [H CFEIC K 5T H
% (SHIFEA, 2019,2021). ZTNHOMEICK S L, JEFE
DiERL I D & ACHBUKE TE 7 > Iy 7 F OFiRn
BEHELUTWE /5T, EHROIEHN GIEIh 5 2 km High)

TR rduy7roidedmEhdic=dnrrL
FUTFOIMMREEINTED, Lkofin (2005) DX
AT R EELBEELET—2EE>TWV5.

ZOO7FRELIESOEGE HEdH WV TR
DXy T I EEINORFERK 2% 5 &, EahmEmn
FE, £, MOMSEVKMIZE, —duaT FioFy
TFINCHT B HBILEE (Zda 7 FIiR) HE< AR5 (E
hF: 5Nz (Fig. 4A, B DT 5 7). Fiz, SUIEEO=
du 7R e, ZORER R OEER D 5 WIS
D Bk fiftht U 7455 (Fig. SA-C) T%, Spearman DJIF
NAHBEIRENE & DIKEER T E M 02, LOIEDEE D,
ko fgn & BEANTE S Tz

Spearman D IANAHRI (R EUE, W EEHOEL 5
T, SHIKESR, TEARIDKEER, TLE)IKEEROIER
TS WIS IR - T, $HIKES SR (Fig. SA) Tl B
#E p=0.51, 1= p=0.50 T, P<0.05 DMEENSEBLHE
AREEMIZo 70, THARIDKESR (Fig. 5B) Tid,
PREE p=0.35, & p=0.30 (BEED L mOADEEEHEORE
JEMMEW G2263 DT — 2 Z[R< L p=028) T, £H56%
AETIEELS, {LOIDKEER (Fig. 5C) Tid, WHHAEC
DNTIFEDME p=-0.64 L 75D, FEEIT DV T p=0.26 T,
ELLEHETEMN >, IIREOHRER - SR DI 18E
Bt - A P E oA (Fig. 4A-C) ZH B &, $HIK
R, TEARIDKESSR, TLEVIKESRIE C DOIED TKESSR
DEENRL B2 TW0BHT b, KEEROABIEL &
213 EYRFO =07 IR FiRofEm (& LS

g, MO 5ENIE EEROIIPNZL /5 5) XN
WA EVAZDE LNE.

—dn 7 IR LKERAE & DT DX D RBIRIE,
E%ﬁ@#/7%# dn 713 EREBFHNEE 21T

3, [HEIAZ L B3O THIRFES DIV HEEN K> T
m%%kbt@hﬁwéjeﬁﬁkjﬁﬁmim%,wm)
EWVSEEET D EMBLRT V. AECDIERICHED
KR OEEE, RO I HNERE R U X S ke
IRKTROEEMNPERE S £ ThiZ, N5 H % R
L CEFE VT FORENFPNCABTEAS. SHEHHEZIT>
TALEIDKEERIE, 2 km EIRTEF 27 F DI
NTHEH (Figs. 4C, 5C/E), TDT =AY TIXE B L
WEND. TOKEROWM RO T 1y ~ THBIRED
BOfE (p=-0.64) L7x->7 (Fig. 5C &) BHO—D &K
WHENHZ LEZBND [T— 28 GVEEED MW7 &
5L, hoZdudF / FUTFOHBNTEIIE 15
eV oteT bnBL 2T —2DORHEREEHZ725
5].

k5, AHETHLNMCIR > TEEEA EWIEE,
A HEWKEIZE, —da 7 FiRNE< R3] L)
e, FHIKERSRO A« EEmEm XK ER O LR #EHR (Fig.
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Mabuchi et al. — Carassius eggs in paddy drainage channels connected to Lake Biwa

6A, B) WoYIlILT, EOHATERAMICHLEEZT
REZ5Ths.

—ZOdNJFOEBBFROEE SRIOMENS, T
JEfE 3 - HEOIORTRE HRE THfidTsDIE=
Ja7FOEZENS T EMNHBH LN, TOHMEDORES
YMIHEE T 88 m X T, WIIEFEEETHY 2.5 km £ TOHIPAT
M E N7z (Fig. 5SA-C). SHIIKEER L VLIIKEE SR DG
BT, BROREH (i TE&EK 88 m, W IFEAER
1.3 km, %% CHESEH 87 m, W1 2.5 km) £T=
du7FoihmHENTEsh, 2Ll Lo - HEc
DREBEINDERICOWTIIMGEE T E ah>Tz. —F, TH
ANKEER AN 5K 2 km (B 88.0 m) &4 2.5 km
(B 86.5 m) IC/KERDIBIR & BEMTHEEY)IC & 5 K E757%
7= (Fig. 3B M D1, D2) MMFES 5D, TNz 515
K192 m, {IIFEEER) 3 km F TOFKEIT- 2 BT, KEB
OO FIRAEE S 88 m, [ 1FHEER) 2.5 km 105
HERTh- . ks, EAEDERTE DN SIIEED R
FEN, %A DI 0T < LT G2261-3 BRI T N,
NSO IFEEEZ R 2.0-2.2 km, FEEl 87.7-89.0 m 725
7o (7272 LR 89.0 m DR HIGEREE TH B). LLED
5, 55Nz dn 7 F OPEsNHEiIFH & T 88 m & T,
FICEREE TR 2.5 km £CJ &, W EZFHET 55040 7%
TN KDL 2 AREMZIE L T2 D0, EE R
&, ARGV B SEFEDIKER R TS & NI RARBR O BUfiE
HERHLZE WA BTZAS. a8, EE8mETEWVI
GREEPA D FRRIE, EEESHOREAE KR DR AY 84 m 5875 0D
T, WEHSDOLERE TS L 4mHicins.

EEEE I JE A DK M O R EEHKESIC B 5 =du T
F O FEIPHAE AR IR & & B IO B e TR
ELTWE, W EBAOEY FY I K > TKEERICE
D % EREEREHANTKEIZD (2010) OBIELHS. T
DD Fig. 1 OMFITRENTNSEY B Of7EICH
DUVVTARNIZE & AR D 7715 TR DR & 1R RE 2 #E
EY B E, MEMTONTZMEIREICH 5 FEETTD 1 7K
T, B FI3kEE 86 m, [ [IFEEE 1.6 km X CCHE
WEINTVWBCT LIS, TORETIE, Thikb BT
DB EN T DITH LD LRRIGARIAZED, RS izl
HEIPHII A THH S D U7z PEOREPRIC N E > TV 3 D
T, D EBBIEMICIZE 5D L iR K TEBINOD R
HHESTHS.

—Odn7FOKEBFROEE SEHSMNIE-T2T
FIE 3 M - RO REA IO S AmERNE, A (2005)
75 EMNEERNCHR LT EEEWD & O e & &k < —8
LTHD, FHARMNTIESFED FEII_EORE R OE T HEfE
TE2LEZ5N%. LhL, —du7HIcBLUTIZwE
PIC Ko TKEANOREEBERM TN TH O GEEIR/KE
IRBL 2, 2024), g EREBOMEEINCE L T, Chic

HR T 21 FREA A (FDIFEDEAR T — 2 TREN
TWADTTIREND) DINTH 2 nTRENE 5E TE R,
SRIFAEZTT - T2 THARIIDKEE R TR, BHEEs (2019)
D Fig LIIRENTWVA X SIS, M5 2.2 km EifO
IKIIRIC F TR TONTED, TOUD F THESINH
MIENTNSE. DS big LI CHEERE Nz 3 DD
# (G2261-3) &, THAJIIARFICH B KE&KigE (D)
X0 ERTHRESNTVS. ThHOHIE, BEETBEKEE
ICEENOWM E LI DTHEEEZLNZD, T5T
s {AEENTREDN S EFERICEE L TO Ak TH 2]
REME S BERBE CIREE TERWL. Fiz, SHIKEKRTEE
Ric=da 7 FoMFiRMIbNTE D, ZOHFHIES
[EfifERE & Nz EFREBOIEE (G1651, 1897, 1889 72 &) d
M s 100 m iR GAIEIA 549 1.1 km) 1CF TR
ATWVD (BFHEE, BAME). b oiE M EAD
LEOWTENZ RIS E TEERWVD, FLOKHZ B
TESTBERDTOICED L, 7FEYUKETHIZT 2D
SO A TH ST &b, ZLBEEHNNMOH LR
LoeHRENS.

—fic, KM ORIEOHIKERX, T EaEDIE
FOEER Bk - &) 12, (REOERET) /KHEIC/KAME
s hixnized, KENIEFICERL KD, FEN%LT3
22, ELUCHKADERIZIFFICH L. filziE, HE
WA 5#70.6-1.2 km @ 3 Hipi ¢ 3 (20152017 fR) I b7z o
Tirb Nl RKimHKEEOF A Rk, 2020) Tl&, 1.2 km
KO EFTIE 6 AT TIIKED 0em 127D (0.9 km Hi
B 6 HDKZEZ 1020 cm 2), 0.6 km HifSE FodC=d
07 FRAOHERIZ 6 HiciZotho GHESHIC
D D). FHE S OINIEORERTIE, BRPKEED
HUNA O EFRESTE ARRDRATH . DK S KK
W EEFRPEK S /NI O FIREBICE BT 5 La
M, TTETLSE FRICHD S KOFEN TEEMICHES
DIFAG R ENS (Kl EDHIKRHCIE M) I IR E
WML EHEREING)., — ), KHEICRES Nz=
Ju 7 FHefald, EEMTHIEINS 00K 20% I
L E2ENHBIEEL L OEEDEENETIRFLTWVS
(B0 ALC EEERATRIRTEIC X B MR ARA (2009) 72 2],
¥z, FEELIKXABUEAAKDOT L A MUGRE T, WEOH
5 1 km DL FEEN 7o R KEE AN DO EEEIN S D CEAFED)
W EREEAHEREN TS CRIER). ThHOHIES L
WOAKSHPKEE DR EE Z DY S L, Sk hniz
—du7rOEENOZ 1, BEEMNSWELZEDT
i eI NS, FEINIIDZFNEND, W
FREAEA, RIROM FAaA, FomkE s O EEAR End
NOEDEDONEXAIT 2 DIFBIR R TIEARATEETZ DY, 5
BIEF TR EAROFEZDOE DR, & LIFET S L
T UL, ZOHBIHELEINC OV TORENILRETH .
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Carassius eggs in paddy drainage channels connected to Lake Biwa

Mabuchi et al.
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DNA analyses, speceis/subspecies are indicated by codes shown in figures 2 and 4. About 40% of the eggs identified as FX (Carassius spp., 2n/3n unidentified) were identified by mtDNA sequensing.

Number of the sequenced eggs and frequency of the obtained haplotypes are shown on the right side of the table. Three haplotypes (FX1, 2, 3) were detected from 106 Carassius eggs, which are de-

posited in DDBJ as accession nos. LC795716-8.

Search area codes correspond to those in figure 1. Data source for altitude is digital elevation model based on aerial laser surveys (DEMS5A) or that based on photogrammetry (DEM10B). In the results of
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