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Estimation of age from the opercle of the freshwater goby Rhinogobius sp.
OR in the Echi River, a tributary Lake Biwa, Japan
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The freshwater goby Rhinogobius sp. OR is distributed in rivers throughout Japan, including
Lake Biwa and its tributaries. The movements of this species around Lake Biwa are bidirectional,
as hatchlings descend into the lake on river currents, grow there for approximately 1 month, and as
juveniles migrate back into the tributaries, usually in August. Previous studies have categorized

age classes based on frequency distributions of the standard body length, although age had not
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been accurately linked to standard length. Furthermore, the age that the species attains is
unknown. Therefore, this study aimed to determine the age of Rhinogobius sp. OR based on the
growth increments on the opercle and to clarify the relationship between age and standard length,
referring to the methods used in previous studies. We sampled fish at three locations along the Echi
River in the eastern part of Shiga Prefecture, in June, August and December (before, during and
after the upstream migration of juveniles, respectively). The results showed significant differences
in mean standard lengths among age groups, except in June, suggesting that age estimation from
standard length is possible, especially between ages 1 and 2 years. In the Echi River, only fish up to
3 years of age were collected, and while standard adult body length is said to be 50 mm or more,
these fish were smaller than that. Future investigation is needed to validate differences in the
growth of this species in relation to periods of drought, which frequently affect the rivers around

Lake Biwa.
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1. Bx

N33 7 R Rhinogobius sp. OR \EEEDWJINZAER L TWANERHEHETH L. BEMTA
MINCSERLTBY, ZOMEREZRAII & IEEN 217 &R 2MHEERTH L. KREIL6
Mo 7RI TEIIL, LRI oI BEN E TR+ 5. 2L CRENT—~»
HIFEBE LA, 7THTU2S 8 ARKE T A2 # F3 242 F> (Yuma et al. 2000;
Maruyama et al. 2001; #1374 2016). — K, FEEMBEATIINCAEER T2 b3 s 7R3+ 73
33 /KR Rhinogobius sp. OM & a5% SNT2hS, FDtk, WRERZEZET L L REE 254
BhoHIlnrsb, M7/ R)ELTEEDLN (PR 2018). FEBEMBTAFIIIO b7 3>
7R OFEE LT, REITHORE 1 FiE»E  CRIEBFROME S, BAaofiERE (Standard
length, LFHOENA S RIEREKE TORE) 3#HF50 mm ~ 70 mm & ENTW5D, KENEIL,
DR 1 FEPK L, BEAEE230 mm ~ 60 mm Th o (Pl 2018).

MNOWEINBEEL by 32 R 0¥ EEOREREHNZZRHITZA (2021) T, FRERRE2E
WM A R L, MR Ao e e 2N LIRTOFEIH E L7z 1AL Lol Fiek G g
¥ wIE UL, @0 RIRHoOME2 5 @B Ny 3T R ol & HET 2By s
FEE L2 &) ERMEETRETH 5 2 LAVRIE SNz, TN &L, WIOFREL WD L, WK
FEH L TRAKDPBYNTLE ) IREOZ L TH Y, TOEMIIEARED D% S LHUKIER ¥ 4 TO
HUkgEOER, RIFNNFEOWEOMEENEZ b D, THE TOEEMRAMINO bY 3> /K
(2D COBFZE T ATE DO il 72 (SRR R OB A 2 AT b T & 7225, KHIEA (2021)
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DIREGAT T — 5 O EUEA L 1A LB LA TE LRl orz/c0, BRIV IL /RO
b A HET 2 BN OFE L7 BARN R ERT TEERLTE T 2w,

FETIEIN T THEIRIERICHBR A, BEE2 EPHWONTE . Kt Cf-o - FilEE &
X, HEOMELZBET 24 20F0ONDO—2THY), FHFFIIILEROTELITIIEE LA
B L 2D M EERN L o T, WA I EICHFEL TB Y, FERMEEI I F ISR
LN TH L (=4l 1959). EM (1986) OffeTix, I3/ RUERM (~3> /K R
nagovae \ZHH2Y) DN S OERHEEDLREETH - 72720, EMFHICH I NEWHE L INEHREZ
v CHERfEE 2 1T o 72

ZFZCRIZE T, EH (1986) OFHEEBEIC by I3 K O EMEE D S ERIEE AT A
fERE L, W R RN A BT 2 BT Fin & RERROBRIIOWTHIT 22 L2 HIy & L.

2. ik

WE IR 2 S A BB AW o—>, %
FNZ B\ CRA M 2 T2 5 R G
25 OEHEE 53 km), MM (113 km), /AT
4G (161 km) o 3#mEELZ (1), #4
EEI1220224E ol FRIC A B AT 6 H BLAJIC 1
|, 1 F#ie 8 H &S 1 [E], # ESsE4ll#
TLTCwR12H EAIC 1 MR 3 HfTo 72 R4
EEHA, 920 m OFPHN O TP TRES
T8 2 NIE~205 M L fg— L, & B (CERAE
GHH R I8, KEWE35 cm, #8 H3 mm, % 35
cm, {60 cm) A HWTT v ¥ AR EXIT- 7.
PR L 7281370 % =8 7 — VCREIE LFEL R
D, E#EAE (SLimm), BE=E (g ZHEL,
MEHEDHE A AT o 7. MEHEDHIEIZOWTIE, 4
L EENE2- B3BHELIYDDREVLOLHE,
WhOERME L7z 72720, kL CE YA
BLUEEPRIEETH D 0 RAUZDOWV TR X1 A& X
MHEEL TV WO MO EIZTb %D 5
7. ZORB, AEEHEEICH W2 FEEFF AT L e 5H0) 1L, 525 S €O EMEE (OLYMPUS
CH-2) % M\ CH kg% 5 L7

MY R O SE) ML EEEE AR R SR, GBS ORISR LR, NEHE
LEWESHER SN, EWEPEVLOZ 0FKA, 1BOb DX 1KfA, 2E% 2%A, 3BOLD
3MMAME LTiko/ (M2). L2oL, 8HICHMEL CE&AEROEMBEG21E, REWHE L

0 5 10 20 km
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REINT, BRPEHTH 7275, MEATHLILDS 0L LTHo7.
il - VR O PR EAR R 2 BT 572012 L BB O Steel - Dwass % iV T 217 -
7o F 7oA MHT I COFIEEARE R LT 5 72912 Mann - Whitney @ U #%E %47 - 72.
TRT OV 7 b R (405) 2RV

2 +IIAV/R)DOEBEESDHBATE (KHIIEAEZEIET)

3. fEFR
(1) r732 /7K OEBHIOEZEEGR

202246 H, 8 A, 12HIXAT o 72REREOMR, BRANEHETEY I/ R)IE, 6 1333 4E
(Omefi o 4R, HME 1A LOMEMR, O 1 Atfi @ 1K, B 2 sdi o 4 MR, o 2 %M 0 4 JEM),
8 HIX103ME A (0 dh - 68ME M, HE 1 mkd o A, M 1 sfi @ 200844, M 2 e fi © SAEME, ME2
et SRR, ME 3 AR 2MEMK), 12H1366MEMA (0 o 2 MEMR, HE L AR s 12MEAK, M 1 AR
I5MEAER, HE 2 medi o I7AEMR, M 2 edR  17MEMR, ME 3 A 2EfE M 3 1EME) SBRES
7o ATEOREHIL % & A H B R ORI, RN, B3R L. 6 HIIEEARED 28
mm 7546 mm ORI L, K50 B> TEERDZ WA X7 Z AR 6N o7z (K3 -a).
INEERINICAZEEZ, FT6 X 0EALS 2AFETBY, AL EOMEIER SN LD -
7. F72 1 AOKRESA I CIRL < 0 M L RS0 A XDEEL, 2L FEOF A X
OEEZERR SNz (K3 -a).

KIZ# HIICH 5 8 HCIHE#AR 218 mm 22549 mm TH -7z (M3 -b). HHESAH,SIF18
mm 2526 mm OETOEODOE - PR LN, TRHFETHMELTEL0EATH -7 30
mm P ETIRE— 27 3RS N %h-72. 30 mm D EOBEFEOEMKIZIEZOEMD ROoND, £
DIFEAEN 1 RADEOMOEERTH 72, F726 AICIZR SN0 72 3 AT 2 K72 I HRE
S, EEHEARIZ40 mm A H 2 T

1251330 mm 7548 mm ORI L, A LTIR—IICRA AL LT, Zohizizo
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NN TIIMERER TOREEERROENIR SN 2o 72,
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gz L7z (M4). cofE, 6 0TI, Ml b2 Tho PIgRERRICIEEE R ZE
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PR EHED 2 M E OMICITAE LN A SN (Steel - Dwass % P <005, M4 -b). 3kl
FREBH 2R TH - 72O EE R L3 TE L h o7z 1281, MO 1AL 2 5%
MEDOHMTHEBEREDPHR SNz (Steel - Dwass # 0 P <001, M4-¢). Lo TI2HTIEMEREE 12
1L Db 2N, EEAENEEICREVE VRS, $72, 2KAICBVTREERTLES
Z#EA A bz (Steel - Dwass 5 P < 001, M4 -c¢). 0mft (305 * 657 mm) (3 2 fEfE, K
D 3k (406 + 530 mm) 232 MEME, MED IWAL LG L PRESN Lol O AR R AT
Rontehror:.
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IEFETH o7 (K1), BEHTHL8HIE, EERBTIRIRAIROL CRESH, KN T2
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1). 2HIEEERECIIoMER & k1
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7SI BTz (Steel - Dwass 0 P < 005). TNHOZ MRS HIZ 1AL L 2AD
REGEROTPHERIIREVEVZ D, 2B, NTREDOSDIZOWTIE, RET S 72MEEEAIE
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EHEARISED D 5 N LR, CofR - WIS FRELZIRO SN o7z (UKGE
P > 005).
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6 AEMEBOER- - WHHNTFHELEFROLEE (a:EHRME, b: #FE, c: \TREE,
M : male, F:female, Steel - Dwass j%;(@) A-B, A-C, A-D, C-D:P<0.01, B-D:
P<005 ()A-B, A-D, C-F:P<001, B-E, C-F:P<0.05 f#OTEOFENLE -
TimEE 1 - IMEAMIR%E, MADKFERISPREE, XIEFHEE, OGFERX - RIMEE,
7Oy MIShEEZRT.)

4. EE

by I YR OTMESZBIE LR =4 - Ak (1959), EH (1986) & [REIEkIENE &
AEWEDZZHNIAE D % STV D 2 EpEaltick, ol EQICEMBZETIRES 207200
FEEWEHL CHELTWeo, EWEOFERE by 3 /R Ofie LTHl-> TLw ey
Wransg.

ZOEMBFELOHEE LFEMEIEIS, by I Y R OERKER X UERO A % 72k 3,
AR B o SR oz BRI CTH 5 6 HICITEEARIE28 mm 22546 mm OH
WAL, ZORTHERSADRLL L) ITHFIEL T (M3 -a). EH (1986) 2kzp&3a/
RV HEBRTIIPIL L 2FD12H 25 4 HETOEMEF TEIAERRBOATH Y, AHBH 1 FHD
5H%5 8 AIZBW TEMETOEmISENFATRE I N T Wz, EHIEDO MY 3T /K OREIIH]
126 A5 7H (Yuma et al. 2000; Maruyama et al. 2001; #1372 2016) TH 5L &H» 5, EH
(1986) DR & FFRICEINAIZTH S5 A6 7T AT TEHBPER I NG LEZEX N5,
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COZEDS 6 HOMRIIEMEFTICEVNEPEL SN TH 27202 A XD F7ATYH
Bex RAERANRIE L CW o E2 6N5, 8 BIZ# B TH 2720, W26 b LT & ZEkER
DNER OFADL L ALNS (K3 -b). E51230 mm 2540 mm §5F TOH 1 XIWEHEE D12
1A% <, 36 mm 2*550 mm §5F TIZ 2 L 3MANL{ AbNiz (K3 -b). FhploF
WIEERRIZBWTEDND 2 0T L72ER, 0 E 1ikf, 2RADZTNTNOM THELRED
Bonzz (M4-b). 120 TREEHEERESS0 mm DTOMEGERIEZE AL RSNT, 30 mm 7548
mm OFIZEFR LTz (K3 -c). 12H$30 mm 548 mm ORI 1A 5 3% F TOMMAKANE
RTE7 (W3-¢). 8HEMERIC, MELDICIFEALD L 2HRADHVPERICRE 27 (X4 -
. INHDOZERS, 6 ArST7THIL, EMEFEFTOEHEIEESINLENTH L7290, FllEE
IHEETH 225, EHEORHSILE L8 H (R DETHIIHL - b, c DL H I, Fhnd
FEDFERTHIAEEAROLBICB N THERENALNIZZ LD, EMZFFIC X 2 EHEE I
REThiLLEZONL, INEEZERLLEE, My I L 7 RYIIEEARREI mm 252 1ML
& 2RMLIEDHEENTTRETH 5 2 LAVRIEE N7

WIS, FAH T CIEERLL A LT 5 (1), e oMb iofi] T8, FAEmENIC
HARZAER, KT ET 2EEAMEI6H, 8H, 2HZEL CRELE{IR N o7z,
3OORAEMBMOPHIAE ST 2MFEHETIE, 8 HIZOMANL CRES N, g, 8 H2%5E
WTHH7-DEH S 0D, R MROESRMGELEB L CHzfFI bl TEeErbn
5. AL, ZOROATRIETIEIOFMIITIEALRESN o7z, ATRGICHELTIZS AL
T2 6 A, ZRICBVWTHMO 2L ) QSIS by Iy ) RYBRES N oz 2
A S BV TRERED R AR496 mm TH Y, 50 mm Z# 2 5 EEISHEZRE ST, FETid
4B ORI SN o7z (X5).

A /RVEE, BELZESM EE T 5720 FiicqT I3 SEEEAREIRE (, BFmAOEHE
DEL %A (KM 1986). LA LAWZE T, Fal L7z & 9 ICBMINOWHE Tlodh /-2 3 #m T,
S COZBERRIZEIIA SN R 2o 72, FFICATRIE CIEREEDIEF ISR e s, H5E
BEATREEDOHEEZ by 3L 7 KA EHRTWAY, FAERERRIICZ > TV Z &5
PHZL. MEOHEEL RZERE L THETONL O, BREET R &MY N L&Y
DEAETH L. Lo L, EHINOMEFAE L ANTREDOHIIZZO X ) 2 IR IZFE L Tw e n
ZD10FZONLHPPWUNOFEAETH S, KFFEOFAEM T H 2 ZHNOMHFEE & NANTRIED
FHZB W CTRBBE N AFET L 2 Mo Tnd GEE - KH 2021). S 5122 DT
EoThya v/ R)OWMENHESINTVDEZELHLRIIR->TWD (KHIZA 2021). ARiF%E
IZBWTH 8 HOFERIIINT RGO A EDI0 m TiEdh 72D 25 km 120> TOREEZ
I OFEA 2 R L 72, NFRE RS COREM SO TIE ERIZH 725708, ZFHNEETH
B EHRICAET 2720, ZONTRIELD b TRICH HHEEA M7 32 R O B Bt e
EWFERIZCV. DE N3 - b OMEEFOBREEREOSMIE, byI TR OB EMTH L EY;
WZEEAE L7 K o TEHEM A SM E L CE72 0ARNNATAE L Tl LA RS, MsEihT
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TEHLTWA I EERLIEREEZ OGNS, 726 A»H12HII2 T, ATFRIETo by I
J R OFERIEFMICBNCHREIL o7 (1), 2F VUL ORAEICI VA EDOS A
IV T RR) EXZOR, WINOKENEEL, WUNPHHINTLHE2ETIZ, TO5ICHE-
TWhEEZLND. EOICTAEMSOR Mt Td 2R RGBT 8 HLIREIC 0 M2 L <
WhhrolzZerb, by IR IFZLOETIELTH bkm Vo LHHEORETIEL 2wED
EZx oz, 7233 7 R)EITEIVEEICES 2 W R T H —ReaI) 25K & 2
BE) 21T (EH 1990 ; TAEIEA 2006) A%, FHIM O BICHOEYN5ET S &, # Fagfic
TEZBIEV LRI LADON, ZOF FTWYINDIENE SN ITIUIERT 5 7% &, Fifeiic A8
T5IEDPHELRBREREANLE Lo TVWDILLEZONE. EHIIERTHBRRZ L) ICEHHEBIALR
5 b3 RYITKRETH Y, FEARITEFES0 mm 22570 mm & ST 5b UL, @
30 mm ~ 60 mm) CFlE 2018) Z & Z2BF 2 2L, BHINOEEZHEYI N O REIZ LY HEE RN
BV TEEBFEENIFEICE 2D, HEFEAEREDTZORECHETE RV REIEZ HN
5.

FEGIZOVTIL, MEMEE HITRESNIREIRS IRATH o722 ehn, WHEO MY I Y R
) DFFEIS2EDD SFETH LI HRIED H 505, —KIZEEAE (RMIE50 mm LLE) 2562
HEFEMINTIIAFELUEEZLZEPHEEE > TnEEDLEZOND. COMHPEYNIZL L5
BH LD PIIEEBGEEDSLETH 5755, 2008FOFEEW AN TO by 32 7 KYBRET— 5 T,
FZHN TR S N2 K A 1345 mm TH L Dxb L, BT, 2], KE)IZ & Tid50 mm
BPEOTA DL DbTH STz (R RFEFR). KHIETZH, (2021) O P I LK) O#EEOM
FIREO SHEW L 7 T, NGB BRI NS by a sy ) R oMl FICKRE 2
BUEG 2T H Y, ZEINIFEIZE > TEHONOBBAERZ 5 T0 B T EATRBEN TS Z
EPBHYINAFEE LIZ W TS A ZORELEEPEE L TWD I D) 2032 5. HiEf
(24 (2008) &, HEGIAILIZ X 2 AR O R8T O MBI HEIIRE LB T2 L BRT 05,
Lo THEYINIE Ny 3 /7 R) O ERAEZT TR, BEARESCFERZ EOERBIREIZO D0
LFEEL 52 TCwhEEZ LN

INHEDOZENS MY I Y R OFEEEEE AV ERIETEIX, EEAE L O LR F
MM THBEREDALONIZZ L0, FliEEOTEE L THHAP TR THS. TLTINL 2T
A CEEAEZ B8 &, R L2 AOEERRE ORI mm TRYLN L Z EATRE S
oo FREHINCAET S by 3y R OEEREOFEFRIISEMINSC, FmdEnEER
sz,

Stk EINITH 5 6 HIZEIET R 2 AVEA DAL L T b2, E2EH)ITILE 2 THAEED
ENTVL2HALPICTELERDH L. EHICINOOERO—DIZHEYNIC L 2EENEZ 5N
720, SR GRS OFEE LR T Wil & S E LIZS Wl oz iToTwnwZ &
WEELL D,
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5. #iEE

AR, BEARFE S LRI HEE S (202040 ~ 20224F ) 26 O SR B MBI & 0 &
fra3fnsz. AR RFEELMEOHE BERIZE, REREICITHHVZZwE oY%
) CECBILH L LT ET. RECEFEOTIE, WHETREEERZIRX Y 2w/t &
oL ET.

6. ZEXW

KHEN - REY - #BIES (2021) [BEEHMEATMINZBT S by 3y /R &2 ezt i
DFHMi DA | IEHERTS] 24(1), pp. 39-50.

FH—% (1986) [4FE#B L PREOTH NS A7z3 Y 7 R BEBA! (Rhinogobius brunneus, Cross-
band type) DFILIZIF- 725045 [REAAw] 28(1), pp. 23-34.

FH—5% (1990) [2E) iR 817 2 EKIC & 2 SEEEEORED B X OHEIZ oW [FEk4
Yl 32(2), pp. 89-94.
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