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Studies on the Usefulness of the Bluegill Sunfish, Lepomis macrochirus
Rafinesque, as an Experimental Standard Animal

I. On the Breeding Habits

Nakaroku NAKAMURA, Shogoro KasanarA and Toshiaki YADA
Department of Fisheries, Faculty of Fisheries and Animal Husbandry
Hiroshima University, Fukuyama
(Figs. 1-6; Tables 1-3)
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BEADRENHSCELFEIN TS, EHEHRIIBUER BATRTS T2 AhSBAIH
bluegill sunfish (Lepomis macrochirus Rafinesque) % tR#eEERFY & LT AL BIB4DNBLMN R,
RS LTOH—, MEER, %G, RE, FEBREEEE—ICOLTHRRT ST ExHMEL
THREAED T A, RTHEChI2RE, AEOTEREEHOMCT E1DOHE—~HLLTED
PEINEHIC DL TERETE - 1.
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sunfish —f¥ iz >U>C BREDER (1936)1, green sunfish j2->1>T HunTER (1963)9), F AL DTR
Morcan (1951))9) D#ELENSH 208, WAMOE FERINTLIHS F L. A TIRBKKKED
FFHOMTETE L7 bD, ZTOBRKMICEAII* L4 DENIKHL SN TLSA, AREICBT 5 E
LF o e MBI R BETH S, S ERENTICET 2 XEORIITH 2R 57205 H
T, 3TRaOMHE 1 BEMAGDEIZ DI DL THEE LIHEROBRERET 5.

e ERE CIRELTTRD, F - ABOERICHET 2 ARIT O THEREZ DI 0IRIKKIK
GERFRIT, KUK B RERE B O UK SRR D - (IR IS O B R T 5. F R FERITH D
A R A 1o 72 WD 7 AR IR EL ) T R O AR AT S AL L e,

MHRUFE

@ U7z bluegill sunfish (Lepomis macrochirus Rafinesque) (3, 1968425 A KBUNBKMABRE LD 3

* YK CRE 27T v o — P AEOWMY & (BEF, Hull : FFCH A Shic Blue-Gill Sunfish
DBRITOUT—1966) itk 3.
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TG R, MBRAEWTHVZIbDTHS, FEINHIEOBLITHIE Liciid 3mx 1.5 m, ki
0.3~0.5m OH#POIICE = — vy — FEF D 4MIE, EHIT0.5mX]1Im, HX0.7mdskil
1240 cm DIEXNTK AT D KB 21718 o 72 IBERE &7, 405 b 3 Hoikicld, KHloO
1/3124% ImxX1L.5m OFIC 2~0.25 mm FOHPEFES 15 ecm 1T E, Lo 1 fici3hiE 0 Ris
53O EZzNTHh lmXLim, FX 15em [T E £ DBITRBELE BT U, oG8
KEEICi3H 10 mm ROMAEFFH & UTHES 7em (27,

ERFBLD bluegill {3 284 i I % © 23° C D IER /KM HERHER 2 1IN U, 3B ~L v + (Rfa
M No. 5) Zfafit Utc. pEINEME, BIBSRE, PEONKRMER, PEO, B X OUMFORESOFTBIc DL
T, LAk E X CIEUKR TRIS U3, MO BIENER A L2 70, FEINHR O S0
DOTHREIBOUEEATIE o 72, B IRMITH UTIZEINb, AHICIZ Uik b simism < v
v FREIT R Y AYnhis EABREH LU,

BRRUOER

1. Mgex

HURMIT OV TARRE, KK, K, Wi, R, ROKEZIEL, ThoofBicwd suaz
D ZFHE U7 #iRa Table LIGRY, ChEis &, HHIMC S SNTAIETH 21Z MO I
AROZEIZD ONIL, REOMHNC B 2 IKEIE D251T>1T, Scamirtou (1965)9) (3 I ik A
B MEDREDEBNTOBDITH L, Morcan [FHHIMIC { & SREMSEL EBANTS,
72 BREDER (3 sunfish —{IC DO THED SiAS K& <, CTHIZHEDPEIRIR AR T 2 81 & MEHH 2
D BIHNIZHLE BT B (AHICOWLTIE Husss® o ®4GA25101). 4 0l © 5 4413 ScumirTou,

Table 1. Morphological comparison of the males and females used in the experiment.

Sex TL BL BH BW s.L Ep BLIL BE/TL BW/TLY SL/ED
18 151 76 140 10 17 80 41 4.07 59
200 160 8 180 11 18 80 40 4.39 61
202 163 78 159 10 16 81 39 3.67 63
Male 203 162 8 195 11 17 80 39 4.59 65
203 159 8 175 10 17 79 40 4.35 59
25 163 80 200 10 17 80 39 4.96 59
Average | 200-2_159.7 79.3 1745 10.3 17.0  80.0 39.7 4.34 61.0
+0.45 £3.0 +3.4 +24.0 +1.1 +0.7  +0.66  +0.62 0,45 +2.8
175 1% 67 100 9 14 78 38 3.98 64
181 143 65 115 9 15 79 36 3,93 60
181 143 70 125 11 14 79 39 4.% 79
Female | 183 146 70 120 9 14 80 38 3.86 64
18 144 67 125 9 15 78 36 4.19 60
185 145 74 135 9 16 78 40 4.76 56
199 159 77 155 10 17 80 39 3.86 59

184.0 145.1 70.0 125.0 9.4 15.0

A 7 4.12 63.1
Verage | 16.8 +7.3 +3.9 +18.3 +1.0 +1.2  +

0
.4 +0. 30 +7.3

TL: total length, BL: body length, BH: body height, BW: body weight,
SL: snout length, ED: eye distance.
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HusBss & Dk &—HT 505, COMITOOLTHIGHT 3720iTid, I SKEHOMEKITOWLTH
NBBTENH A, MHEOEIEIC DT, MORGAN 3ZERLERNTE YRR TN E—HT 5.
12WE, BREOARBICHT 2ILED L TRIFTETED Shiih o fods, MOV IKREHFT T
BOICKL, MEEVRsTEESICRAS, KO3l s B KRS EHREAT, $a%e
DORRER LTS, BEBIHCGED SN, KE, PN, ROR#EOHIM D, MM < S~y
BRODH XOMBEBEERT S, 2 COHMPHIHIRAESEEREZRLTL 248, BRI
BEHESEIC IR B ASRR A5 U, BN o BRGSO B 5. MORGAN (3 breeding season [Tt
DB LBME D bEBTLEY, ZONEHIZE> salmon color 1T755 &ilixTW5. L LA
B U IR O TIREEPSHHT S S~x—F B2 CLRE(RDSNEP 2 T2,

FESRII LA D MEHEDFTBNCIZ 4  SERDSED S Ds, BRI h D BEIISREE, PESRIRITEIR, AT
MRS, &34 {fio fo vitality ICHARFTEZRT. ChICDLTRUTICEL Cilx3,

2. EREHOEHE

H o0 UHREIhTORBEER | REEIINCRA—L, SUIKIcAnS L, 1~2 AUAITERE
& & BICHIRDOMIRHIEE B L 51T, PR THIDTEDbND. TO#KS S ITHEOEI
BB XN DO, SIVESSHELE L S HloBHRIC L TRESH, Ths0RkB%E—E L THRY
5& Figure l X5 TH5, WH, 6 A6H»S 9 HI6HET (Kilh 20~28°C; /FRjlOMIIE) D,

Placing into a tank

Transfer into another tank
No. 1 Fé-0———ea /
.2 Léwno NI DY GHEDUUAS. SN VSV, SR S
£ 3} Yo—eh
£ 4t % — A
2 5F €0t OO
.é 6 YOO e aem = A
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&
¥ nmOmrese
L Water temperature 300
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Fig 1. Diagram showing periods and intervals of serial breeding behaviors exhibited by each pair
of the fish through a breeding season.
O Spawning. @ Swimming-up of fry. a Termination of experiment.
—~ Nest forming and following (male). —— Nest guarding (male).
-—— Disappearance of fry.

8 UL DOMEMET /AU 1 ~ 5 8], &t 19 [AOHIIAR Sh iz, MorRGAN (T X AUFEEINHIMIZ 5 A HE L
Y 8 HOWEICRY, COMDKIRIE 66~87°FTH5 Lili~xTHY, Iz BREDER [CL 2 & Lepomis
HD nesting temperature |3 Centrarchidae DD 7" v— 7D bD XD MBIEL, F 7o bE LK
BARL, ik 20~2°CHLU24.5°C TH5 LS., Kk O OKIEFEHAATD I & 5L
B EMHELS. RICTHSDEINCHES B —EDTEIC DL THAMNTE~ S,
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1) EESRERDER

ESRDIERIZE SRIC K D TR b B, ZOBEHIKEND LAY, REAERICT YD
GEMBOHMUCERITRD, BEEMBICHQ LTS, KTBRICRESES AT | ~136 20T
THUTTHo 7. COLIBIATHERZ (BT EITLD, BHLT VI BIROR GEIIE) HMES
05, o THENANOWEIIESDPLRICED, FLbSEIH I DNMESN LS. 72
B, MORGAN [IAHD /R D fTEHCIZREDEFDIZHLEE A2 EE W, ¥ 72 BREDER & [O04{#
HUTKRERTAWIZ, BEIKX VECHT LBNTHEY, EELEOBRTIRCOL S BTHIZLL
Ronigipotz, ENKSHEEZETORBMRILELT, DOELIDBEICFAE->72LSICRET
o b, EEICHNZ CICRTERBTEDLINS FT/IED T8ITEEL.

BERIR ST & L2 600 & MEI BRIV ICHEZ 2 CICATIT 21808 {153, H3Ih-MiE, BEHD
I BREIRNS 20 ZDEL TLURE SIS 3723 T Ch, Hibzhitd Uiio -0 Bl
RICR Y, E7E0 21785, COLD REHERKBIEET S bICKEICRRIERICTEbI S X
2Ry, MITBHETIHU NS &S SEMNNBITEDNS,

BEIRIRAE ARG T & & DBIRIC DL T3, Table 2 TR T & 5 RS MR ORI 3 3 BORRA

Table 2. Grain-size composition of three kinds of bottom substance placed in the tank.

Di(z::lntz;er Gravel Graveslgzd Coa.rss;nd
>9.52 7.9% 1.0% 0.3%
9.52—4.76 49.5 7.1 0.2
4.76—2.00 38.9 32.9 5.2
2.00-0. 84 2.3 25.3 7.3
0.84—0. 42 0.6 14.8 49.8
0.42-0.25 0.7 12.5 25.1
0.25> 0.3 6.3 11.4

Wi RO THES I, O Ui No. 4 O3 4 BIOBEIIAETE - 7288, LFEhoBe s
HOBERO BT EON, MOBHTEMHCE 2 HELRECR SN hote. COEDSH
L3 EOWBONTRIROMOMKO bOMEINRE UTHET 2 L5 TH B, 2hih—EEdih
WHLED (Table 2 0% 3 ) DA %EM>7iTH No. 2, No. 5 DMK AKILTEY, LhHbRUE
BBREMB SRS CEBBMEINTL S, —F, BROHLBOMETI, BEIRD D &%t LWL EEIRER
DIFRBRSNIz. COMBICOOTIR, HBPMBOEINEKTIZZ O R EIC KRS O T
WE CERBOEIKRE UTHIESITRY, BENCKBENTSC LIk EEZoh3, BElD
TRONERNKIIHDOBED LI BT VR BRO SO TILL, BOMBOESICBE - 7-,
WE, HRICAOEMOWHE EENREOKSE S, ZOERBNH%SZEMOK S X L3R d & Table
3&Um@mzmiﬁﬁﬁé.ﬁﬁ@éﬁ&%%%@k%%&@%%moufu,&mmnmﬁﬁwﬁ
EAFEDK 215 LB TOEY, AHROBARBLE 1.5~2.6 EIKOHERE 2GR/ 2E)
LY, BIEOMBES. —F, EHEENROKE SBLOES, &5 CEBEYbZhTh B8
Roh, #1ZF, No. 3, No. 4 OMOKOKICHHBKH TS &, EIREL, REZIHNIL, %
72 No. 2, No.5 @ & 5 ic [ UATIC Il b BRAsfT7s b 5 &, IR IC DNBEIRER IR A & 72
B, TRAEOINIHAEINTHBOTRE CPBITHET 2 H DBIOFRZ DILD LD S BTRETH
BLEEAOND. o THESMDAOBERO L TIRMD LD ERRD T, AR O % B ik
DEREICLVEZHES T30, ZOKES, BUBRSIBHLTOLDTH A5, F-iIBEEH
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EILBICONTHEINKOBRHBKE L2501, WREHMHITIRICER SO TL 2M1p0LBEID T
WO HER, HEIRKOBBRENREbDEEZOND.,

Table 3. Size of the nest formed at each spawning.

. ; Nest size (cm)
Pair Sex BL BEwW Spawnu;gund ! Spawning
(mm) (2 & f Diameter Depth
M 153 161
No. 1 Coarse sand Ist 40 40 5
F 143 146
M 155 185 1 st 50 40 7
No. 2 Coarse sand 2 nd 70 % 50 10
F 155 157 3rd 70 % 50 10
M 153 170 1
No. 3 | Pebble 1 st 30% 30 3
F 139 115 |
M 142 120 | 1 st 35%x25 2.5
No. 4 Gravel
F 136 106 2 nd 40 35 5
1 st 60 x40 8
M 142 135 2 nd 60 % 40 8
No. 5 Coarse sand
3rd 70 x 45 8
F 137 125 4 th 60 % 45 8
No. 1 No. 2 No. 3 No. 4 No. 5
X X ¥
000 X ®x X %
e} o o o o
00 o o0
e o0 O
O o o oo ®
eo o 0 . . O Co o) A o .
e o 0 0@0 }la) a o@o
. 0( N e oo asa o 00
oo@ o o o0 :Nest A A b A o o o ©

Fig. 2. Position of the nests formed by the males shown in Table 3.
O: Pebble, x : Coarsesand, @ : Gravellysand, A :Gravel.

FESURDJEHE 1T DT, MoORGAN [F KADMIPTIRELE, #Mihvk, ROREL T AINCEINRD
H, FNIFIURAO/NG, N B, SFEICHE LTS ST S, KBUFGRK SRR
CIRbEICK 10cm DR+ A HEEmIEE LTHIA L T3, BEAKRATRML LY (BN
1 mm) ZBEICHN LTW5%, %72 BREDER (3TT3K sunfish JHpE JRKICIIE H OB D BTN E L
T3, 20X D SN ORZBECHTOREMD, HIC3ZOWEIN1 71— U LRITHE
FBCEhHDEMRTS, FHFICOEESE L TS & EMBHEREOLE D EFIT MEZ CHRTT
Hhid, ZOLRIIMEDPBTHDLEDERKEITHEINTEHOEHELEE > T 5.

CRED T &S ABOFEIBRAEN: 2O RE IO TR ENUE EHAREERMAZEL, DEDIND
EOBEEEER OO ETEA LS, W, EEENTBRLNT THE LCHEATINEORSLRIFED
ZEADBR SN E DI, AHEOHET 2KIEORESINOHE» SEAT, 120 KRSWBOSH



6 ORISR o BT TLN © 2% [ 5
PHEIBR DA E LT bi#id 2 bDTHAS.

2) RETH

| REOMEHEAR—c AN S &, 1~ 2 Qriiciliofic st 28R 5. ¥ HEHITHK
M IITHHIGE S S IRICB LR B TEI AT 545, KIS R 2D DX BLMF B X H I
D, FERICHTE T~ IR E RS 5. PO THEIHEL D B R RBR AT 328, D
BRITEZZT 2R LUSHIIBORETE  ORIBITTEPUFRA Efp ik U2IRTETHREIIN £ TRB 5. 7
JUR DGR 5 ICPREOHEIRBICH U S MABWLANIT S X DIy, FIZIE, MEREINE»SEIDS
DEIZE->72D, HZ, EIEOHFITALEASRPTIES EZhIC->TU X DIGBRLIL TSR
E, BRPICHEEEIIRIGEST XD &9 5, MBEIRKICES S ESF2ORMEE52~3
[m485,. MRS SHEND EHEIE CIBLMT B8, M, RBITRAK T IBLEE, HIZHE
SURICIRD, )R OfFTENCE 5. BR, SURD E5d 5 5 Bic, HHIMICK L Titho RZHEE
B 10cm BEDOMAE S, 4 [MANEERSEINRKITRSTEHEZRT. UL UHNCHICSRIEERIN
VW, BEIAFEFLAE AR DR DDL TR TS, COMRRITENBEL TS S Bic, #i3
PESRIRICSR T HE & ZEICHER, HRS2ih 205, CHICDLTRIRICHEL {ifin 3,

ChF Tl fe—EDBRTEICEDLTHMIBESE > TH 5 ¢ Figure L IR Uz kST, BEIIKME
BWETFATUTI~3HMTKTTA54 b, Bl No. 2 0 2 ME OISO X 59 Hik: 85
655130, THODITHBHHAB TP LIAbH o7z, F72 No. 5 OHLTRAFMAIFE Lk U7z
%, BRI THOMINAER (WiE) CSBRMBHE DEISTEbOI. UL L—iEiciz, mIuic
L oBERE UrciG, 1~ 3 ARMPICEINRIER, LB ROH L ROMIRITEbh5 & LTE
WTHAD.

3) ENTH

PEIRFTENIC DL TiE No. 2 4l 1 [mH, No. 5 DML 3 A H OREIRITY » TRE L BT 3 B
REW/IDT, ZNOIIDLT, WREITEES HIIE DL e T & Figure 3 0L 5183, M
(PEIRD P D ITPEIURICA B & 2 DFLIBIT kT 2 X 51Ty, BT Z0RMAAE kX { £t
ITHRD 785 4, 5 MA@y, ki LIORGBAS CEbh s, I LTH 3D
SRR DT A S I EMT X DI L THED EY, PETHS COfTENCBT 2 X515, D
DD bW HGEESATME TR LB B TH B8, LIES {45 MMM, MEANRONEE S,
—HICHED X 51185, COREEEIEIVK D PO A E UTHEIIRO L Tiiltbhads, 205
LHHIHED TICA D & 5 ICERAEMICEP R E DOEIMILEBE X $720 5, RAELL (BT L2 ET)
IZ4, 5 [EHRS. COBRMICHIISITEbNE LS THB. COMEIBFTEITKE LT LMD ST -
TREDPOTKS T E, RO BN ICIRZBICET C &1 sunfish B—fRICR OB T ETH S &
BREDER [Zi~NT> 5, HOBK GRBICTEONE DO EEDLNEY, ThICtO>LTREHE LELD
27z,

BEJIIR L2 1 lEB9 2 i, No. 2 ol T3 1 EOKEIDFT b N2 ICHBE 721058 No. 5 0TI
¥4 MORMIRAFED Shtz. 2EOKINEEIT No. 2 OHLTIIH 732 [ (FIHID 20 53 [ HE8 D 4 i
ZHSE T E I 22 O THEEIEE I A8, No. 5 T3 501 MTdh 272, Yok SiclERo
DB E AP AR O BIBIEGL, WDKK E S RUREIRRZOMICL D hIE0ENS 2 X 5 IKBb
ha,

BRI AN R LIS SITRbN B BHBINCIEE L —HE L L Th ORI BB L5, IE
EREBOAEBY TR ONEN, TOHHOFERRHED T ICH B, MBAMICAET 2 20D
BT OIRETIGES Y, TOF FTREHEMI S TEED IR A I 3 & MEiZH3 7 hichk
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50 | A pair of No.5 —

10 f

) A pair of No.2

50

Frequency of egg-laying act

724
|

30

5.00 p. m. 5.30 6.00 6.30 7.00 7.30 p. m.
Time
Fig. 3. Variation in the frequencies of egg-laying act during a span of spawning.
Filled column: Frequency of egg-laying act in a consecutive swimming in circle.
Cross-lined column: Frequency of circling (about one egg-laying act per one circling).

LCled 3. @i oERAENS &, HHZMOEmO AR Y L, S TH
FiE 73 IR A ) 5. MR IcEFEE &b LIELIEH B0, TOHEHEHIE
EHEABOMT, B TH 10 com OHERO TR O B EINKICH > Tk D, Hl>TH S
SRR DA AE K AR X AR BHSTY, 3 SITEIKNTHRER D LIC UTREZEAICKE
CEAFRBART. COMBIBEINKRIEKO/IBOR OO LRAKTHZH, BERMYESZON
ik o T3, Chizdz s ks Eicky, BcERShefBIlcELzHRLTRs L
¥z 5h05. HMNCTS LTS Bk EIUECRY, BOMEO XS BENTEHEGES. —7,
Wb ZOBICE bKEEINS & 5 IBA IR SHNSOBRON, ZOBMIREINKNICHE D
LT B T EBEH 27,

FEBBIG SN AP O ~ TORFE{R/ 154 5 WD SR E A OMZ L D TH 27243, No. 5 MO 2 il
Ok 5 i 12 bR Bl b b 272, EL LB L2 2@ 2 BIopEIntimic 2 TR BEND
I ST E TIRBE LRI 2 I TdH 272,

4) B, [FROREEME

PER, M3 E: 2T UE S HSHEAEINRICIR D, BRSO & 5T 0 1B L ATB &R L, F i
PRKDEH Y ARELAICAS (I BHBOKET B, MELHIVRIGET { &, H3Z IhoRTIL
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THEZB LS DS TOBE TR Z OHBRR L | mPfTH 27, D& S BREITHIIINAMAL L,
FRISIE LT 2 E Thd 5h b, FEEBEOFAUIHIRD FOBIT I OE ) — %23 i & 5 ok
BALTw30, 1~2H9%5E20hOHEEOEHTTL S, ChoDIFMIIRARUMATIKS LS

BATEZRL, #4, 5 HTRETALSICEs. FHOFEETOMBPHEIZHZ I8, Fhicm -
TKRZERLTL 2D TIEEL, HHOHENZOIEMEINRNS 2 IZEDIE THIEL T

BHDHB. L LIOLS BT HEELMPEINRKICTEFEANS EREDOLTETRL,LDE, &

TeRESIROE ETEEB M LTS &, Kilik D Pl > THIR L TL 5.

FESRIORIT I, BIAI3 9 AICHIIATisbhsz No. 6, No. SO TR I iz X Sig, LM%
BETOHFAOWEBRSNBO T LRF MBI A B ETHFABERRASNBLT L bH 2/,
BL, 2hSIIBRICANSNISODEFTEIL L2 bOPR AW TEH 5. MIcHAEL Z Dt (1969))
13 bluegill larvae s hydra [tk > TEKRINB L EB~TEHD, AREBICH Uiz d hydra 3
ZRICHEE LI EH D, WML SNED 2—HE B 2 TS AN,

5 ESBHRUEIREH

RICEIBITOOTTH B4, BT U7z No. 3 DM OFEIN U8 D0nT, %d il
TBOMLE S cm NOBAR L, NARITERE 15, 25,65 cm OO { M T Figure 4 10RT LS
(T Sem MOWRITEIVR DO BEETBIND L, ZhoicfE L TORINEERR L, WY B Lo

Nest
L J
30cm

Fig. 4. [Illustration of the concentric division of a nest used for
determining the distribution of deposited eggs.

BUIFLATAE T ~TIRIEL, FHMESE (T 96.5%)* XD WL LTHE Lz, No. 3 oo | [H
Db DT H YA T & DI IR 5 om D (Ul ICHIM S B iR D TH L
JEE Figure 5 1R Uz, Chd 555 EINRUOBICE: bISICH R U, RGBT S ICHE L5
BETIT B EPBEb oM, ZTOMBIE 21,000 TH 272, A—BlfaEIBEEIL, BEic Figure 1 iz
RUTCE DI, 1~5EfTbhTEY, ChoOMETREINNINAIC 4 BIF#%OEIIETES o &
EZOoND, FIHHI T OBEORMKIELIID O ORUF R OIR Lk &1 BREINK AR T 2 8 h 44
HLTW5X5TH 27,

* PR TR S & T BT T 5.
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Fig. 5. Number and density of deposited eggs in each division of the nest
(refer to Figure 4).

Remarks:

found one egg in the stations of 8.
found no egg in the station of 9.

il — B8 DPEIE DI O ZBIC DL TiE No. 5 Q#lic b Till~tz, ZoBsoloy» 7y ¥ 7
12, Sem O H — F 35— FERL, EIEOHGEBRY EAICKbIERLICIERY ~ F7 — F 2B
T2 OBENR LY, ThicHELTOERAT, £hBEOMELTHIC &0 L TIIERE
fes L7z, chick % & Figure 6 1079 & 5 IR I # 36,000~21,000 (-3 26,000) THY, #

40, 000

30,000

Number of eggs

20, 000

AN

1 1 ] 1

@ et &

1 2 3 4

Number of spawning times

Fig. 6. The number of eggs spawned by a pair of
the fish at successive spawnings.

SRR ICON TR RS T 2EABEAShS, 05 b4 EOERESEIMDENLD
ETBOOR, WEOEBE TORBESHEL VW2 HBREZOLCLORERP L BEDLIS, TOKKD
VLTIREEIC HUNTER BSEREDRBGERITEIC V4 7 vidb 50 TRRBOLMEORFEEH LT 4%
X5 ISR & DBIEIC B LT bR LTI & 72l
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Morean FABO IR ES, KE ST DL H D, 2,540~64,000 O T, HIZIT thi 634
4V FTREBINI T 19,288 M TH Y, A 120~129. 9g THHIHIIF# 18,240 T H 3 &k~ T
V5. Zhid No. 3 DMK 1 [HHDEIRKE, KU No. 5 DD 3,4 4 [ H O Ik O IIFIIZIT
—H LT3,

= )

bluegill sunfish (Lepomis macrochirus Rafinesque) ZHEREIM E L THWL A 72DOHED—IHELTZD
AR Z BN & U EETTIE o TR0, TORHOEBERE LT3 T 0%E 1 5 DA L5
A OEIFEEIC OO THME B 21T18 o 1o,

1) HERBHET  SNAERDPPREVE, WD F 55085 i O MR BEENTH 5.

2) FEINRBHESEELR RO BEOBBRER VB LI B2 ik kS h, ik 30~70
cm, X 2.5~10cm OFL T YT HIRERT 5.

3) JEE & UTH—biT 3 BFE ORBEHLKD BRI/ B54, IR b LB (& LT
2.0~9.5 mmf%) IKDAIEoNTch, REEOHY (1L 1L T0.4~4.8 mmiE) THEZhEH—ITH
WIS AT EIRR DIE IR KBRS {178 bhic, 7o/2fid TIBEINR DS IN O IR H % S Ttz DTkt
U, %ETRRAL OBREMEH Shi,
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SUMMARY

As part of research-work on the usefulness of the bluegill sunfish, Lepomis macrochirus Rafinesque, as
an experimental standard animal in fisheries research, we have tried to find out a way of obtaining its
fingerlings throughout the year-curriculum. As the first stage for this study, observations have been
conducted on the breeding habits of this species, using specimens of full three years old in rearing tanks
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— 3x%1.5m, 0.3-0.5 m (depth) and 1x0.5m, 0.7 m (depth). The results so far obtained are as follows:

1) The male fish is slightly larger than the female. The tip of the snout is somewhat rounded in
dorsal view in case of the male, while slightly pointed in the female. No definite difference is found
in other external characters between the two sexes, except that in the breeding season the color of the
breast is brighter in the male than in the female.

2) In the present observations, the breeding season lasted from June until middle September. Dur-
ing this period, water temperature measured at 10 a. m. varied between 20°C and 28°C.

3) The male fish forms the nest by excavating through flipping and fanning out the sand and gravel
with his tail. The nest is a shallow bowl-like depression of 30-70cm in diameter and 2.5-10cm in
depth.

4) When the bottom of the tank is divided into three even parts respectively covered with a layer
(about 15 cm thick) of gravel (mainly 2-9 mm in diameter); gravelly sand (mainly 0.4-4,8 mm); and
coarse sand (mainly 0.25-2.0 mm), the nest is made exclusively at the portion covered with gravel.
However, a similar nest is made on the gravelly sand when a part of the bottom of the tank is covered
with this material and the other part is left nake. The nest is formed anew at each spawning in the
prior case, while it is repeatedly used again in the latter.

5) The male continues to prepare the nest until the spawning begins. Meanwhile, he follows the fe-
male, kisses her near her genital pore and compells her to come to the nest.

6) The spawning act took place in daytime, often beginning at about 9 a.m or 5 p.m. The usual
span of spawning takes about 2 hours. The male swims in circles around the nest side by side with the
female, always on the outside of the female. Eggs are laid when the female reclines on her side and
vibrates her body, while the male continues the upright posture.

7) The eggs and newly hatched larvae in the nest are guarded by the male. When other fish or
animals approach the nest, he vigourously drives the invadors away from it.

8) A pair of the bluegill spawn 4 or 5 times in one breeding season. The number of eggs in one
spawning varies from 21,000 to 36,000. The number of spawned eggs progressively tends to decrease
by repeated spawning.



