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Emotion and social map in self-organization of a group

Yasumasa Annen (Institute of Psychology, University of Tsukuba, Tsukuba 305, Japan)

Two colonies composed of four male and four female rats of Tsukuba High and Low Emotion-
al strain were organized in a 180X 140X 60 cm wooden box. Social structures of both colonies
were studied from intra-colony observation and intruder tests for a month. After that a partition
plate separating two colonies was removed, and then social interaction in a fusion of two colonies
was observed. It was found that only one interaction of dominant males determined the dominance
between both colonies. Males from the subordinated colony were exposed to furious threat, de-
creased their body weight, and were inhibited from access to estrus females. From those observa-
tions, a model for self-organization of a group was discussed in regard to emotion and social map.
Key words: self-organization, Tsukuba Emotional Strains, social map, phylogeny of emotion
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A LUCHEEMEICO B R - TV b, EHIBFMWIC
BLTE, 205 %H U TR 2818013 1C
HEEH-TWHDOTHS. L L, HEORWIR
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CNETI, HEHETRADIZE 5T AR
i, 57U FVICASTEBAZT~OBEST
B ET, WEHMEORE LTREbh T
(Blanchard & Blanchard, 1980; %24, 1986). #
DI, Wt (bite), 22 (lunge), BWEEIT A
(chase), BLEER2FHEV (aggressive groom), W
LBEILTERYICRS (on-topof), BRWRAY 7 MM 2
5 DR (lateral display), M WE-TEZ Vv
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VTR % #EfHIREBICRE L C305MBVwThs, 2
0 = —EFDZIRIRRE % 30564 L, ZFOEBIZ,



L EHOATHBMLIc BT A% E%Hi%ﬁh 75

&A%%ﬁﬁobéa A, 155§k L7z,
VIRBAIZE ST, EE%SEH@@EW%&
BRBEND IO —D YD E L BAELED-9
EOZEERIZONWT, SHEOVARY R « v
TN TR R o7z B VB A MERGROENE
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ABLERIRETSHE, FRIEEEREL, B
HRICARMEEDH LD & 7% 5 £ TlREMH
WBEONEMEEL SN EFFP o THBE(RE,
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ANEEETERT HHOMSEM IR SN h o
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CHISH LT, LRau=—Ti, 4COHELD
BABEITH LT LY bite %77, R,LN, T
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Fig.2 Frequency of bite and lunge against intruders
in H and L colony male residents.
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Table.1 HDHEDFEORE (mm) &LEHK (FEHRAN)
BIUHE (5, TR)

sk H#auz=— LHoo=—
H HN HT HR HL LN LT LR LL

144 | HWER RIS EE ST 5(1) 102) #HF 10(2)
wEL BEL 552 HEHL
546 480 524 | 440 428 436 396

152 ] b

170 | 64(11) 121(29) 10(2) 137(34)|121(11) 137(12) 56(6) 103(11)
546 500 564 544 | 340 336 360 308

Table.2 MDKREXDOHOES (mm) LA (FEIMA)
BIUKE (5, TH)

FLEk HFaOo=— LFao=—

Bl | "E  HW HS HA | LE LW LS LA

44| mF BB EE S| BE O ORE BE EE
314 3 356 334 296 256 280 334

152 A i piqm

170 | 13(3) 15(1) s(1)  8(1) 31(5) 28(6) 56(5)
360 334 326 356 266 292 284

BE#HSOS D L, L1 (B 23835, Fig
12M) 128V, HR LR H 5 retreat L7245,
HN HYLR #% lateral display L, LR S vetreat L"C, HR,
HN, LR BOBEAZ Nt R ALEY) Tid, HN—LR
—HR DJENHENSTEDI oL I ICR2 A L
2L, HENZBWTIiE, HR EHN ZEM@ L, HN
WHR IZHRHEES @)% & 5 TWTWw3b (HR—HN).

B 1 BERIRIC S, LANCT, AN ASLR 2By

HEEHNDHY, F758IIC LRAYHN 28 L
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D, Zhd, BBE%2EMZBELLE-5D
LT&7. '

BB 2 BER 3 412i%, L3WBWTE %, IR
BHN OB E N5 LM T8 & 5L 912
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Ik, L4BI&aEAL LI hoTwoz.
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B4 1 AR, 1HERM%, 157 ABROHEERBOK
F#% Fig 5 {TRT.
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mount $5. LL, R, RAMIZFZIZNWE
M6 DBERZZITHDOT, WIHFORE~A S
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L2 L, EOEFMBOBELE IE-EY) LTL B L,
Sk o R, EXESDIT - DM
L CH TR S D, ELIE, B O
DRBAET ITHATENITEE TH 525, brok
LB RFICIBRICRET AL )T b7
W, EBIZEARVHIRINBEZ LIRS,

17 AR, @D FRA L% 72 HR I, H—
FIBEL TV LW ZMidi L Cmount L7=. HR 2K
BECBRIREEIZ 2\ & XTI, H ROBMHED —EIC
FETHWEIZ mount T & 7245, HR ASBUERMRRE DR
&, HRIZEDIFY, HR PREEM s MET 52 &
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& EROBETHBLIC B 218 L SR 79
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Fig.5 Social interaction between H&L colony residents one day, one week and one month after the fu-
sion, successively. Upper: Intra-Colony observations. Lower: Intruder tests.
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BT OTICEE ARTE S, SAlE
EEPIRNTWD, b L, BiIIkVTHE, o,
bo ST LIZRA. UL, BAHED, dL
HMOBMEZE L TEVTW42S, 200D Tt

2w
BEATHEAEITENCIER LTV A L BT, R
v, ZOZEERICALT, HBINREHIE
HE, ELOMEIIm LTHBE DT ZEbH 5.
CHERAEDLYLIETT, BELT, retreat LTLE
IEMHETYH, HTEZ IR CTEMBED 2T
HEDTATHL. HHni, BU#FEDL, broLald
T, WELTWHBAHEED, m LTWw5hE &ITIE,
BB EMA RN

I LT, BAARRESHTFOZ L bR
V. B L W HMoOEEO L2k

C HACHER, MEAS, WEATEHEIIIREITLES,
lunge DSFALNT, bite ITBL IR SV, BAH
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L7z F I bite $5Z EDE W, THIXFLT,
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Sy bORETEHERALE, ThITUREL
CEZTWRDP ol nsTh Iw, Fhid, 59
FAMEREFEBIASCE B EZZ TR D o250 b
Az, Tsukuba FER T v M, BWiZko
THREERUCTEDLZLEIRENTWD (e -
M, 1990) 4%, 4EIOEETIE, JHEFALELHE
BN 2T o TCVD I EITRBENLE  OFEFDS
R ans.

Bz, BEHESS R - - TOHRRHETH 5.
HNHB Ao TET, LR, LS DWHEB~ASL)H &
LL7zEE, Z05EI1CW2LT b F0@lEEA D
ELCHEICENZAY, HN id@h L d o7, Fh
i, LR & LS %%, lunge BeDHI % (X720 h8 T,
BAZMIE L2 5TH5 (Fig 6 BIR).

L2L, ZOEBHLIILW 2 m D285
TRBFIZIE, BB FOBRBEELCLE .
LT, ZOEHIZIE, LRIZA-TE/ZHL O
% bbite) LTW5D., ZOBEXNKE LI, ETNT
WA LL & LN 1%, L R OEREE < ~kT7-.
FOEEIZ LT, LRIZLL & LN 8B L, 7-%
F2EFFREICEL LW R b0 Lz L L, ZOEXIZ,
HN BB LY, 20BBE,LHICAAIELT, B
WNLR, LS i L7z, 22, LEERK @S
IELT, TARY LMND, HNIZBIZIZAR
THHA LMol

- O, L1212 HN 23T 2112 LR W, LR i

HN OBAZMHIEL LS & d LTHIRZ F04
TWah, LW B L1IZWT, L2IZAAI ELTWw

Hi

L1

LT

L2 LR(LS

% 13 5

LA, WODHARES T LADBI LR L B
L7 '

Z0t#%» (L1) T, LSWEHA It bco L, HA
LS 1 o LTW TN & o 72 LS D RS
2%, HN OFIZEV720T, HN & LR ~ORB% <
LSO g M2, FRIRWT, LRIZL1T
HA~m L7z IR LIKWZZHA K m L72).
HN OBBIREN 2 b &, LRIZZIEIC HN 25
Thal EWTEZ RO DTH L.

HN BT D BEMRIREE IS % 5 72D 12 2 D108 % T
Holz. WO, bLLLEXRFREEWLEL o T
25, L2LCW/z LT 23t L T2 160 5 &, LR i
MTTLIP»HL2IRY, dREICE 57,

LaL, LRiZHA (L12) ~m LEH & LT,
HN DL R L el om b LI E LT
2o TN LTCIRIE Lt #1ToT, HANDOm %
B/, Zofk, HNPSHEHN SHLICHTWwW &7
2, LRASHA ~m LR 7.

INSiE, LRAWHNDPVWT EZIZWBO0%HE
WERLTWAILERTY. ZNETHH, HNH
WEMZEZLIIELTCWEDIDEREFE O LY
RET 5. Lo L, o HOHSAHEICH LT,
HENELERL TV ARP 720 TH 5.

HNASL1 I TRE-28, Lo W THE LB
TWAHLT 2FAL, Blo WE L. 21T, LT
L2, L3INERIFTEL, ZhzB0HIFCTHN
ML2IC Ao, LRATHN Nb T 5T &5
X/, ZO%, HN ZTOREREBETH 720, |
WKLo THELHMB LB LA, L2 THIR A
FoNFIT, 1 LT, » REPY i, L2 Tk
LR DAL, HN I LLI2IKRS 852 B4 d 5
7. AN LI2ILR KD, T CIIERESY, —A
IRZtLTHS, DVWTHHEALRERT, 8
CLI2ZILR - TWA, Zhit, ZoFFhiFCL

H1
0
L1 HALapg 1: bite, on-top
2: mount
RN
HN 3: mount
4: lateral display
41 5: retreat
L2 LR LT

Fig.6 Social interaction 55 minutes after the fusion
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Y&, BAOEMFES LI LIXBLPETHA
5. 23 LT, BUY, LI2I2W/zHN & L21i2\w7s
LR DIZHAEVITRWA:, FIANIR DFIEANLT
AR5 TET, IRWPLT ¢ L7z, HN I
IR %BoTLI2ZICADRAAL ZHLT, HN &
LR DI HAEWVIFL23B 7= Lo L, LRIZ¢
&k oT, HNZ L2 DOHBARERIEL, bt
LT, LINRIFTEL 2B hdr o7z L, B#
"5 5100 TORKFETH . (Fig 6 )
ZORRIZT v MIHRISUROBTHFEL G L
CHET2IT8% &L 5 TWAEDTH 5.

2. H&HK

Z 9 Lk, HENIROS T, BERBROWERS
PEHELLABE, HUHEB, MOISIHEHED
R C %, BAZI A RELLBE, BUMEAR
FOLENMEB 2 HET L EDVEEICEBIES
N7z, Fig. 3 & 4 OISR L7283, £ OMEEKH
BMZEaRTHDTHAH. HIL/13INT TlE, HN A%
BAZELZHRETLE (1), RIZHR BEAZEAD
B IEDT, INTHEL (2), FOBRTEA
ErWE (3), BOHN * W% (4), #LC, &
AEBEELLE (5) LTwa.

¥ 72, L11/13/INT T3, LN FREAE * 5%
F5E (1), RICHR ZBAZE~OKEY ILHT,
LN BB L (2), ZOHBTRAELLE (3) L,
T<HMEBT2S, $BI, LLALT 2 BT
5 (5) &, IRBEILLZHE (6) LTWBENT
H5.

&5, BEREVDIX, FUSE-4-1C0 (Bi&1445
Shb 1 BEoIo=—NEE) T, ONKMIR %
BT (1), LRATHN IZIREERIC 2 1D B &,
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