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Ecology of Bluegill Sunfish , Lepomts macrochirus RAFINESQE

in the Lakes and Reservoirs in Kagawa Prefecture

Koji YOKOGAWA

Bluegill sunfish, Lepomis macrochirus RAFINESQE, which was imported
into Japan from North America in 1960, recently propagate extremely
also in our prefecture because of its wide adaptation. However, that
propagation becomes great obstraction in inlandwater fishery, sopres-
ent study was carried out in order to clarify its ecology. Two reservoirs
were selected as the locality of investigation, one is Sendai pond which
is emptied periodically ones in a year, and another is Manno pond which
is the largest pond in Japan and never being emptied. The studied items
were the analysis of the stomac contents by using the volumetric meas-
ures, the’ presumption of spawning period by studying the fluctuation of
gonad- somatic index, and the presumption of the growth by studying the
annuli on the scales. On the food habit, bluegills in Manno pond were
very similar to them in North America, namely, they fed principally
insects especially the larvae of Diptera. While in Sendai pond, most of
them were O age fish and rather small, fed principally Copepoda. On
spawing, they would spawn from June to July in Manno pond, whereas in
Sendai pond, O age bluegills which occupy most part of the population did
not participate in spawing. And on the growth, it is evident in both ponds
that the body weight of bluegill is proportion to more than third powers
of its length, and the body depth and the scale radius increase relatively
accompanied with the increment of its length. In Manno pond, the annulus
formation occurs twice in a year. One is autumn when the level of water
drops down and the food of bluegill diminishes, and another is fromwin-
ter to spring when the growth stagnate because of low temperature. The
relationships between total length(¢)and number of -annuli(n)was expressed
by the next formula, ¢=58.453{3.941(1-1.076-¢**}*"" Bluegills could



be caught comparaiively selectively with trapping and angling. It seemed
that they had a fancy for lard that was placed in the trap as bait.
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Table 1—-1. Stomac contents of bluegills
in Sendai pond. (in 1983)

{volume %)

Month August  September October Novewber
Total Length (mm) <50 505 <50 505 50~ B0 <50 S§0~100 100~ 150 50
Teseet T
25.0
33 187
08
23 128
05 05
15 1.0
Unidentified 44 2.8 15 25.0
Crustaces
Copepods(7 v i) 990 786 960 778 933 950
Isopoda ( #7383) 22
Decapoda ( Ay ) 287 65.5
Pisces
Gobtrdae ( €5 ) T 483
Scale of Fish (#) 50 63
Aguatic vegetation{&x#¥) 10 155 9.3 5.2 25.0 125 34.0

% 1—2 BRMCETB I L—FALDOEREY

(19844)

Table 1—2. Stomac contents of bluegills
in Sendai pond. (in 1984)

{volume %)

T e T Hjug Augus { Seplemher  Oclober  December
Total Lengthmm ) 80 50 <50 50 RGUIU B0 50 B0 50

Insect

Honatal b ooy

n (VD)
« (TN )

Col w AP ) 250 11
Irpeeca ( y P 10.0 250 206 264
Hymenoptera (o5, 74 ) 40 0.6
Unidentified 100 25.0 359 33
Crustacen
Copepodu( v v i 2o ) 860 800 857 600 1000 27.3 800 727 1000 714
Lioppda ( v d o) 176
Ieenpods ( A2z )
Pisces
Gobredae (-~ 2H1)
Scate of Fish {($) 100 25 17
Agquatic vegetation { K& ) 143 150 16.7 2.2
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N

7

X3 LD 7 —F 0 ERNEDHERK
Fig.3. Composition of stomac contents
of bluegills in Manno pond.
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Table 2—1. Stomac contents of

Fo-1 WRLCRIE7A—FLOBRNAEY (1983%)
bluegills in Manno pond. (in 1983)

(volume %)
Month July August September Qctober December
Total [:ength (mm) <100 1003 <8O0 505 <50 50~100 100 <B0 505 <50 50%
Insect
Odonata ( b v ) 213 24 27
Plectoptera ( #7 % 5 ) 04 81 23 91
Hemiptera (F8H ) 05
Trechoptera( €4 5 ) 19 54
Lepdoptera( F ow, #) 260 263 768
Coleoptera ( Bl ) 04 31 07 83 355 135 04
Diptera{ ~=, %) 864 848 475 405 206 130 156 348 73
Hymenoptera( s~%, 79 ) 1000 836
Unidentified 62 02
Archnida ( 7 %) 09 16
Annelida{ 1 b & § %) 71 02
Crustacea
Branchwppoda ( $ Y vz ) 844 507
Copepoda (r v ivva) - 167 47 02
Decapode ( ¥ ) 13 08
Pisces
(Egg)
Phoxinus (775~ ) 55
Carassius ( 79 )
(Larva)
(Scale of Fish) 68 02
Aquatic vegetation (K#HE) 59 08 525 352 48 7
Gravel (/)8) 50 18 137 57

F2 -2 BRBCEFLIA-—FALOERNEY ( 19844 )
Table 2—2. Stomac contents of bluegills in Manno pond.(in 1984)

(volume % )

Month April May June July August September  October
Total Length (mm) <100 1005 <100 1005 <100 1005 <100 1005 <100 100 <100 1005 100
Insect
Odonata ( F v ") 250 119 53 91
Plectoptera( h7 4 3 ) 52
Hemiptera( 418 ) 19
Trichoptera( P E# 35 ) 13 57 83 100 13 447
Lepidoptera( F 597, %)
Coleoptera ( HHIE) 08 150 32 87 04 86 1.1 13 20 18
Diptera( »~x=, 5 ) 435 490 803 600 613 243 801 378 889 600 468 446 430
Hymenoptera( ~%, 7Y ) 54 125 39 146
Unidentified 71 83 156 19 124
Archnida( 7 %) 18 04
Annelida (4 + 3 32 63 04
Crustacea
Branchiopode ( 3 vz ) 37 125 11 18
Copepoda ( 7 v/ 3 L va ) 112 313
Decapoda ( =¥ )
Pisces
(Egg)
Phoxinus ( 77 5~ )
Carasstus ( 73 ) 413 375 59 69
(Larva) 13
(Scale of Fish) 17
Aquatic vegetation(K®) 81 135 47 119 241 52 24 172 502 18
Gravel (/hg) 07 13 29 17 50 17 17 69




B4 BB 7A—FL0FNAEWHER
Fig.4, Composition of stomac contents
of bluegills in Manno pond.
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Fig.5.Relationship between totallength
and distinct feeding index from sex
of bluegill in Manno pond.
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Fig.6. Seasonal fluctuation of feeding
index of bluegill in Sendai pond.
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Table 3. General food habit of bluegills in various localities.

Researcher MCCORMICK?BAUMANN®GOODSON® MORGAN'® LEONARD'V PARKS® R R o
Locatity ( Lake ) Reelfoot Wingra Pine Flat Buckeye Ford Winona Hitotsuse Biwa
Size of Bluegill(mm TL) 80~ 123 ~ 75 102 ~ 250 - 132 ~ 160 106 ~ 138* 99 ~ 177 ave. 138
Method of Analysis™ Voo N VN v v ki v W
Insect ’k

Ephemeroptera{ A% 29 ) 1.0 1.0 16.7 9.2

Odonata ( + Vi) 2.8 5.0 13.8 5.6 + 6.0 824 0.6 1.4
Hemiptera ( J23H ) 1.6 4.0 1.5 1.6 + 0.9.

Trechoptera{ b4 5) 5.3 07 85

Leprdoptera(F 4%, W) + 29 6.7
Coleoptera ( Iiffi ) 0.1 1.0 26 L2 0.2 0.4 0.2

Diptera( =, #) 346 56.0 53.8 498 240 0.5 328 23.3 16
Hymenoptera( »~3, 79 ) 27 3.1 0.3

Other Insects 0.2 2.0 6.0 4.6 46.6 0.1
Archnida ( 7 %) 68 23 +
Annelida ( f F £ 3 X)) + + 4.0
Crustacea

Brancheopoda { § v v a ) 74 300 4.9

Copepoda (& v ivva) 1.2

Decapoda ( =&, ¥ Y #H = ) 0.5 90.2
Other Crustaceas 58 210 a1
Mollusca ( B¥) 13 5.0 2.2 0.5 2.6 45 0.3
Pisces

Egg 76 364 135 0.8
Larva 89 + 6.7 31
Aquatic vegetation(kH ) 526 830 20.1 0.4 23.1 165 0.2
Other Contens 6.0 0.1 9.2 82 0.5

*  Fork Length

#% V! Volume percentage V LB, HHBHOBRD G HNEHhoYE

O @ Occurrence percentage (e]
N ! Number percentage N
W Weight percentage W

(+) means less than 0.1% or trace.
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somatic index of bluegill in Manno
pond .
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Fig.13. Relationship between total length
and body weight of bluegill in Sendai
pord .
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Fig.30. WALFORD’S growth transformation
with average annulus radius.
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Table 4. Average values of each annulus radius in each annulus group.

Number of  Annulus Radius in(mm) & Standard Diviation
Annulus Group
Specimens Ty I T3 Ts Ts
1 73 064+ 018
2 92 055+ 016 1.29+ 025
3 62 049+ 011 1.23+ 017 1.74%+ 022
4 24 046+ 008 1.20+ 016 1.75+ 028 220+ 043
5 1 044+ 0 1.224+ 0 1.604 0 231+ 0 256+ 0
Average Annulus Radius 0.552 1.256 1.741 2216 2560
MEcERL , TOERRITLTO®ED TH - %o 150
Tan+1= 0793 + 0799 rn (YZO. 995) """ @ Y5845 (3941 (1 107667 0T .
N ke DA - ./
ENEiaie v @BV HEBESAE ORI, T RILER —
B BB e b IO RS -\ B & LR L /./
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RD AT 42— & —, T.=3.941, b =0.224, to=0.328
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RIRAT S &

I'n= 3941( l__ e’0-224(ﬂ-—0.328))
=3.941(1-1.076 « ¢ 02 ")
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D ef - HBERMEARXOOMBEEI AT S &
TL=58.453{3.941(1-1.076+ ¢%- 227 )}0-118...... (%)
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Fig. 31. Expected growth curve of
bluegill in Manno pond.
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Fig.32. Various growth in many
localities in North America
and Biwa Lake.
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Table 5. Number composition of small
fish caught when Sendai pond was

emptied.
i Number of
Species o Frequency (%
Individuals
Lepomtis mocrochirus 203 42.20
Carassius auratus ( 7 3 ) 237 49.27
Grathopogon sp.( €= =2¥) "41 8.52
Cyprinus carpio ( 24 ) Q 0

Palaemon paucidens ( 2 37> & ) uncounted -

%6 ST L0 RAE SRR
Table 6. Weight composition of fish caught
when Sendai pond was emptied.

. Total

Species weight (kg) Frequency (%)
Lepomis macrochirus 150 1.26
Carasstus aquratus ( 77 ) 11,500 96.40
Gnathopogon sp. (& m 2¥) 80 0.67
Cyprinus carpio ( 24 ) 150 1.26
Palaemon paucidens ( A =& ) 50 0.42
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Table 7. List of inhabitants in Sendai pond.

Japanese Name Scientific Name

(vr#FH) (Anguilliformes)

74 a Ed Anguilla japonica
(= 1 B) (Cypriniformes)

hooT A Y Zacco temmincki

Z & = =3 Gnathopogon elongatus

Es >4 = Pseudorasbora parva

=2 A ’ Cyprimus carpio

7 v Carassius auratus

A Misgurnus anguillicaudatus
(F=xXH) (Siluriformes)

+ = x Silurus asotus
(AR%H)D (Perciformes)

BRATVED T Channa maculata

7o - F o Lepomis macrochirus

E + 7

ERED VA S

voF =Ly
CHEFFHERYY )

A vy o= €

B A B =

Tridentiger obscurus
Rhinpgobius brunneus

Chaenogobius annularis

(Invertebrata)

Palaemon paucidens

Sinotaia quadrate histrica
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5 BRIMIBEE (Selective Catching
Method )
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Table 8. Catching condition of fish caught

with cast net.
(Individuals)

Manno pond Sendai pond

Species Jul. Aug. Sep. Oct. Aug.Sep. Oct.

Lepomis mocrochirus 51 137 55 29 3 6 109

Micropterus salmoides 8 6 2 4

Carassius auratus llQ‘ 2 55 74 90
Gnathopogon elongatus 2 15
Pseudorasbora parve 1 7

Cyprinus carpio

#£9 HEC L AEIERR
Table 9. Catching condition of fish caught
with trap.

(Individuals)

Manno pond Sendai pond

Species —
P Aug. Sep. Oct. Aug. Sep. Oct.

Lepomis macrochirus 185 45 21 18 18 22

Carassius auratus 1 1 2
Pseudorasbora parva 1
Palaemon paucidens 46 24
Clemmys japonice 3

R 10 NI RES LOVHIEIC X B R i)

Table 10. Catching condition of fish caught

with beach seine and gill - net.
(Individuals)

. Dec. 1983 Jun. 1984
Species N :
Beach Seine Gill - net
Lepomzs macrochirus 132 6
Micropterus salmoides 1
Carassius auratus 7
Zacco platypus 10
Channa maculata 6

F11 i IR (R, 19845 )
Table 11. Catching condition of fish caught

with angling.
(Individuals)

Species June July  August September
Lepomis macrocherus 102 119 38 29
Micropterus salmotdes 6 7 5
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