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Fig. 1. Hypothetical examples of reinforcement schedules. Solid triangles indicate the time
when the fish passed through a ring, and open circles indicate the time when the fish was
supplied with a food pellet.

EXT 25 Pa— i ik <o THMEHEZ LGS BOBIEAY U a — 1,
R B 5 &

FEBM & LT bluegill sunfish (Lepomis macrochirus) % 4 BEHHE Lic, M o0 MRITI986E8 A 6 Az
WLTEARE R b TR Y i & o i S 4, LIBSEBRBHAA® 19864 9 J % C 30X 90X 45 cm > Kiliz 351
A LD THD, £1840 bluegill sunfish SR (AARSFHMKKEO~ 41 fiRH~L
b, CEBESE 2.0~25mgMfl, LLTFRby FEVA) BRERASRRVOT, HohUnLry MoBlhi
R 3k e —BICHEL, ~vy MBS LT,

4 EEOSRE L Fish A~D OB TIERI & & L, FOEEIE 6.7~7.0cm Th - 1o, FEZIER
EEER< EADHAY 22K, A4 v—I12L ) 6:00am~6:00p.m. ; D/IL=121/12h ORI L L1z, &
LG oKIRPD 23°C ORI (60X30X36 cm) KIRAZh, ML BEH LAV E2—AY— FTH -
foo iU, FREARESHEEZCEEERLLZ0RET 52 & e, SR S0 BENIC X AL
BHEL, ERAKEY S AmMOSLEN LT 50 TH B,

KREBAFE, DECE U TR EREBL, SERFCHES X 62 N TE B L 51T L, HifS
i3 Taranasut of al. (1981a) BRI b O & H o7z, EBERPIZBEEE LCHER LA, Ehe=
—NMBOJIR: 81x81mm) THY, 2KOH&EFHGTHBRO TR AMRROIES S 70 mm OF
SIRIE Uice SRS & ORI ER & AR TFic o T, Fig 2 1258 Ui,

KBRS EOKHC 1 BZE U CRBRBIEE B S Lic, RICHIRHIIH L CROBMICERL, H< <D
BRI L BOVKIEROBIGE S U BE PRI E SOV, REMTE RO R B
LCREHZES Uk, ZoBiRfHg 2 BB 10T - 12,

W0EOFIIRF T8 AR % < ¢ o Bic 2T, CRFRA Y Pa — e L R A IS Uiz, = 0%
2 BRI 155 AT, CRF 12 & 5 RIGOMROAE 283 Lice CRF A4 Ya —nin b ) RIESTR Eh 5
&, R, BEBELT O L L L, AOBMISHEBI OWGTRIR2RA . S OBE, TH ORI Mo



T e XN Gl R

Food

Filter

i

dispenser

s

Cumulative number of respomse

A E o B
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Fig. 3. Formation of the response on CRF schedule in fish B.

CHEBERETEEZORDZOT, Bkt vy 3 LB ) 10~160IC IR L,

iz, Fish A Tk CRF 27 Y= — )& #l#E L7cshy, Fish B, C Tk FR4, Fish D Tk VR4 o= 4& ¥
2= MELT, HRIOEMEIN S X CERET » 1, TOIERENBE v s LT, ThEhOHIL



66 e B5% -

A7 Y a— A L DSR2 TIET Lic, s, ¥y va L ERSERH OB TH B,

ORIy v a viihicd, £fifkic EXT x4 Pa— 2 HHISHEA, FhEhoiffbzry
2= L DR SHERIEOMHEZBBROMEL: 28 Lic, ok, HHLBEEOETES L, Bitse
CERTLES &M LA,

BREER

CRF A% Ca— iz k9 RIS S 58k, BRSIGIRT Fig. 3 iR L. S0l Eo%
BRALFBCH 7D C, Fish B TOBPEREOL LTH~DE, tyis L ERRZIZHE- T
OFIEHE L LR LT, FREAERENTHSEIICEE < < DIHY 5 E CoRilg, Figd 1K bR

& RBH oMY CEM L, CRF ORISHBHBELZERD D bRBEBH EN T E, —8, B
BB L, MHOBIIZ RS TEEORIGHEE 27R3 & 910/ » 1 Zhik, Takamasm ef al (1984) A5
st “EFODELKEMAT" Bz oGCHBMEh, SORBE A > THH T CRE I & 2 &8 RIEN Y
Wahicd LT3

ZO L CRE L 0 USSR S oo REUSI M DB Cch 50T, WHOW0EIEE%
AACTE LRl » e A RISHIE L U, kv dm VI Fig. 5 R LT, MeRse, FORBGIC
BOCTHEORICHEE R S BIG,/ 5 CREL T, SOLSICRISHE vy a LHCREL, £
EEMTIRESE LV L, CRF L340 BREA s & 2B Qe bELbNE, L2 5

{min)

2 Fish A Fish D

@
-]
-3
1 14 °
° ° e
e ©
L -3 -] Q o

oy S : M | S —

0 5 10 0 5 10
o
B
-3 5-
3 ©
o
1+
=
3 Fish B ° Fish C
o4 44
o
Z

34 3

©
2+ 2
o
1 1
5 e o ° ° ° Y

o e o e ° o O’J ® e ° °

T T ¥ T ¥ T 4 4 T T T T t 3 T T T T T

o 5 10 0 5 10

Session number
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Fig. 5. Change in the responding rate of fish A, B, C and D formed on CRF schedule.
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Fig. 6. Cumulative response curves of fish A (CRF schedule), B and C (FR4 schedule), and D
(VR4 schedule). Solid circles indicate the response non-reinforced, and open triangles
the response reinforced.
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Relation of Characteristics of Conditioned Feeding
Response to Types of Reinforcement Schedule in
Bluegill Sunfish Lepomis macrochirus

Kouji Yamare, Masao Takanasm and Hiromichi IMABAYASHI

Faculty of Applied Biological Science, Hiroshima University,
Higashi-Hivoshima 724, Japan

Bluegill sunfish, which were collected from the Kumano reservoir in Fukuyama, were
conditioned so that they swam through a specified frame for obtaining a reward of food
pellets. Process of the formation of conditioned response in the fish was analyzed. And
also characteristics of the response aquired on 4 different types of reinforcement schedules
were compared with each other.

The results obtained were as follows;

1) When the fish were conditioned under the continuous reinforcement schedule (CRF),
the initial rate of responding increased from a low level at early phase of formation to
asymptotic ca. 5resp./min, and moreover the time interval of initial response shortened
from 5min or so to few seconds.

2) When conditioned under the fixed ratio reinforcement schedule (FR), the acquired
reponses were characteristic in that the responding following a reinforced responding took a
rest. In the response formed on the variable ratio reinforcement schedule (VR), there was
no such a rest but the responding without reward appeared at almost constant rate.

3) Extinction schedule (EXT) evidenced that the responses formed on CRF schedule
tended to extinguish more easily than the responses formed on the other schedules.





