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Variations of behaviour of Carrion Crows Corvus corone
using automobiles as nutcrackers

Yoshiaki Nmsr

Department of Psychology, Faculty of Arts and Letters,
Tohoku University, Kawauchi, Sendai 980-77

We investigated the curious behaviour of Carrion Crows Corvus corone
that make use of automobiles to crack walnuts. A typical sequence of the
behaviour is:a crow puts a walnut in front of the automobile that is
stopped by a traific signal ; then the car run over the walnut and the crow
eats the fragements of the walnut. This behaviour was frequently seen
during the 21 months of the observation period and 43 ocecurrences of these
were recorded in detail. The behaviour is found to consist of several vari-
ables : the procedure to get walnuts, the state of walnuts, the way to set
walnuts on the road, time of the day, places, whether there are other
crows around, how long to wait before abandoning, whether the crow
tries to change the position of the walnuts, and the way the crow eats the
cracked walnuts. The analyses of these variables suggest that the car-
‘using behaviour of the crows is not accidental but rather systematic.
Crows sometimes drop walnuts from more than 10 meters above the
ground to crack them but some walnuts are too hard to crack by this
method. We suggest the car-using behaviour is an alternative invention to
crack walnuts that are too hard, or walnuts covered with pulp. Taken
together, we consider the car-using beheviour of Carrion Crows to be
intentional behaviour.

Key Words : Carrion Crows, Learnig, Nutcracking behaviour, Walnuts,
Automobiles.

N B H SR Corvus corone BEH T AMI NI BANIZZEREILHOATL S
(fo & A, MapLE 1974, B5iR 1988, B2 A 1993 2E). 233 1g % b 6.7 keal
Lhe ) —@RRVAEYTS 34 (WTHEREREERSE 1982), # =7V I Juglans
mandshurica Maxim. var. sachalinensis 5 ¥ REHEBEVLH, BTHoo0W AT TR
NI, BECTHIRMERZFEDO—21}, I NI ELS DI TEEBRBUTSE, v
ZY - FREEVHECETLTHAAETH S, BT AFEIHESENRZ 2L E
bh, O [TTEE] 345 ACRECBEINLTEHTH 2 (Zacu 1978, 1979).
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BRBAE, THOL [HAAE] Th5. #5 R0HFAES LVWiITHIR, chET?
Pl I n T3 (MaprLE 1974 ; GROBECKER & PIETScH 1978). MapLe (1974)
i, BABAFELERTICRE L A —PonBsERAETH 2VERERIICTE L
fo. fe#E L, ZORE, —FOT 2 U HAH 3 A Corvus brachyrhynchos 3, H¥ Eic 7
NWiELFEHLEELT, TOHKO LERATHWAZOEHBLAZZ LWHERITT ERW,
MAPLE REFOFFETEDEHOT, Z7AIBHERL-TOONREOLE S IERS
N ots, LEkd-T, BEFORIS A vk [H 7 ARKROEH v ic HEIE % F|H
TELT] EVHENXEE TS, FRICH L T, GROBECKER & PIETscH (1978)
bR, T4 5 2ARROFEH Y cBHELFIHTE] 20551 FLVORXT, Hakd
DL i—TDH 5 2OTHHBERNCEFIBTHTES LHE L. 51, #Y 74
V=FQuvFE—FT, —~FOTAYHH5 A, #H10m D LZEH»S5—HO palm
fruit Washingtonia sp. 28 Lic#E & LT, #hhBicobn 02 E, B %2
bA &k, g, WHRACIIUTHEFEROELATEEZRELL. LHL,
WODHELELARELEREGATVE., TOy - 20FTEHE, 10m b0 EEMSHE
ERETLTED, BEOHRTEEERL -t 2043 L bHRRTEL VWAL TEH S.

HHBETHAERNETEHE LTHEETE &R, ~YHYH 5 R Corvus corone it
20T, IBEHORIERENAF » v RELDIBY BRI LY REEshi (TF
1992). Ny E Y H S ALBESRHLCEEL-AHHOERO/ K I VI 2EE, BERD
i, BRATHIEECHEShZDOTH S,

T, COBEMMEE, THER, OEATERMCERROTHTH S Z &iT kL
B, NYRYH S ROFZFHOTEEREEZ 3 LtEBfioEWiTH#ITH 3. L L,
HFHTHRZL 0B ORESN2EEOBVITRITE S, KEXE, 2V %0D
HEDIEFNEBEB Iy b5 [RyFavZEEl LVI3ERELVBTTS, 8
HETEHLLBEOHKONNICEL, $23VRENDEFSUER ELOMBIS LML D
B, EVWHERMBEE LA ((CF 1992). LE#-T, TOTBHERET 342003,
FTHHOEPOERIC> VT, TOXEROFWHEMET 5 LEMNHD. 2T, ARX
T, BERHTHOZROEEEH AT AT LXBNE LT, BIMOBEORRIC
SVWTHET 3. '
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1) SBRENRH
BRINETNNOHERES » v A REATITE -2 (Fig. 1), ¥RMEIEEGSH
BEETEF» SR T, 7 AOEFATHEEACRIBSHE S, EFATEHNS
St 2hOHEREHR T S -TWA JIIRXy vx23, L#NicEEhE
IFhEE (FERE —ols i U=0HHT, AMicRR¥ES<, =71 I BEHEE
LTWw3, TNWAF » Y NARE (RICRSEE, BENEENLE, NEEYEAD
L) T, A5 R3320 108 THEBECHEINE. Fig.10APSHETD
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Fig. 1. Places where behaviour of Carrion Crows using automobiles as nut-
crackers was observed (A~H), Each number below the circled place indi-
cates the number of obsevations there.
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DRDREWVTHAERESTERYS S S, &0, TORDRIEEIORFEERL® LT
HBIY, ERRITLAVEIELLD T20ENBIBRIEPRAN—T 6B, TLRE
HbFEAET 5 (Fig. 18B).

2) WEPREEAE

ERECHARS L, 199242 A5 1993411 A2 co 1 EILAMTHS. Cofic, @
ELASGSRIITEERL T2, 30 REEPFABEFRE L b SRBRRTEE R
FrEnHERERALC L0 AR TS, o TV AMIENATBHIERET LT 2
NEHEST 5, QEEMSOE CHTH S ANEHANBFIE LTV EDEEELNE
RICRELEEE, 70T FEEEET S, OLTFhh THRELTE - . ERATHE,
HEOMLEL, L —ETREV. F04%, 350LDRI Y P 2BELHELSZT
THEELIIELTHERYCUIFESE, - . BONLHEI, # 5 2 HHF|
AT %24 TRRA I~ LTVAOREARRP T L ENSTEREMB LIy —2 (@)
BETH -1, MRUAEEAR, AtBRATH- 2. 7L, ERATHEELT TS
BIZEGLEr- -2 ZOEKEES - . %12, AR X 3BEOfIc, TIEE#R
BER VIR B, EERELXH OETITE o 2.
3) TEHOEROZH

HFATHRE OTERER (FH) 2 b-FROZVIHTH- 12, FOEHIZE -
TLEDRKROL IATHOERTH - . Q<o NI OB LFEE>—ED LI
HEOZ AL FERD2VELD, $3VEEBERFSTOLD) £, FOXS5 L THET
&, @<B5% - 87 - BES>—HAHATHE T 20k, Yo k5 UMKE, RERO, &
DX D WIBHTITHI Oh, &1, [THORBOBEE L ThoREEC KFET 5 & &
PRI had, @<ty Fa v HES>—EDIS o2 BRIy T B2, @
<BEBITEHTH O OBEREMEA>—B L7 VI 2BWTOPhB302E>0DI, E¥DL
SVORMARA X L TBA2{IbT20, O<ESELTEH>—L, HhrA 1%
PEHTRALZY LTI VI BEYENELSTLLE, BXEHLE2TS,, @it
FAE~OMRE>—F L TERTThOMESE Sbhiz s %, EH36T 20, @A
B> F0kdc I NIiEANED, THB,

PlEo X5 GRG0 SEAHTHOAMNE2ITE - 2.
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FEENBRVICHEPRATHAEE L0, 1992F 2 A 15 040 9 Rl X, HEEHA
DO CGEIERENR+ » v 2 ADOTHH5) BRBORELATH-% (Fig. LOAH
B, ToEE, —FONYEYHTIZAMBLODATVWI I VNI %, ke ES/HETEE
LEEEZESNEET 3y 94 7ORPBEOERFCEVWCEBRIGES, Eios 43
2UOhELS T EARSEMES N (Fig. 2-a~e OEEOITEER. #27°L, Fig.2 0
EHZ, Al 19921113 #88). 24, Bk 7 v 12ES, HodbhioziEs,
SELHEROARAEI NI ERNZETO—EHOIFHERNc e F Ao, FH
2HI9BFRIIBTATH »r. BYOHBLURERETE > B8 ALz N
ik, DTFo#bTH3B.
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1) M & B

HAEATEASASBEENL LA v M iE Pig. 1 OHIBISR LB TH 3. KK
OFA v P A~HOFRIBEBERKERFECRL. L, BIBERS 1 Blic-T WV
318 (F, G, H) T, DREILE, - LBEENDARSEFRTHEL TR 12
5, FOBRTLHEAATHRERRS Sh. L KAMIEENRATHSR LER
REHEINEFT, SEH0EFED TR L, BEELQSOTHEMIC L 3
NATABHEOT, THEOEFFBFTEOTHOEEFELI(RIBLTWALE S
PREBBHNETIHENS S, Bl « BHFOER W TbEKRTH 5.

HFAFTE MR, T RTAVERY T IRV THESR:. 2055 VIREHEE
LZ1BITcl, nv Ry T35y F LTEMEE >IN I Y TP AMRP R
SEDRAATR~NAENY ITHMNA LN (AR, 1992.2.19.). L L, ¥ T bH S
REFLZEHATHR IALAEI Wb o7, Oz, A, 2RO~V EY
HERENVTIMVHGABBELTAPY SN LEZEMT 5L, EFAGEHII A~ *
VI G AR hATEEE VA B,

KIS VLT, BRAGBESETHD, HEEOREGCLZHEL SMHH > O T,
FEOHSEE AN T 3 boTRE VY, BEAROCASIDHREKOL I T T
(v aNRERAKD. 1992428 (4), TH (1), 88 (19, 98 (4), 108 (3),
11H (4), 128 (2), 1993461 8 (3), 28 (5), TH (1), 98 (5), 118 (1).
1993 4E 8 BIcBIERN I - 12D, — 2K RBEEEBHEED D 7 Vv I BELOHED -
fefehEZEI o5 A8, AFI10 AOREASERTH 0 RBESSAEL SR
IDEBRELEL - D THS. LipL, Sl VIOEBZEROHNTZE, D
&b 8 A%¥N S 2 AETORMIE, & LGN >EEHIch A 2R OBERETHIT,
BHRATHPARNOVLTRPOHCRATEI - TWA T LEEETE5LEbh 3.
(FE : Bifask, 19944Ficid, 4 A& 5 Bz b@iEmani)

BRHTEORIE, CRLAHEARE, BRLAL Sy —REZDLSLIEADH
Fpodre, /NIBRTIAXISCIANICHU THELHEMT L. BE L 43
Fl17HA8 AL I ARBERSNEDTHE. COBMOL 3 2M 7 V31 28T 3
Hikicid, SELXERHELS0 (BD), 25 RFBHC IV AF/ETEE, TLEH,
SERMLYTREFBITHRIZVEESNE Lo, —DIi, » 3 2A0EDTHREL
TEVRINVIEZROHLTERTIOIMEHASBE K3 LR L THEHAEEZ D
B, B30, ok bORENEHTHIITE B0 b LAB L. THMAT,
BOroHRHITR, Riedbd7 VIO FREESEZLEELTWEVWELIERbL S,
TRIZ, 7VIZBERICE Y FLTR-TVWEASZEHAL, T/ I 2R LE -
THEN, EEAETHABHOLOKBEHTSH >0 (CHUR, 1993.7.24). Bfih S -
T, MEKETEHE LWy — 2 ThH o fo.

2) TEoNY -y a v EEK

eIl & S i, ERATBRES OTUELER (0 26201 —var D
FVTEITH - . ERATBECNSOEREZRLTITEOITED, ThETHOE
Mo EIhib2E0 55, DT, 2hThoZBROGEHE>VT, IBREBENTHL Z
i Lz,
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O 710, BIUREE

BTESS - & SHEBRTL b 2 RILRFNINEIE R T 1992 i 5 1993 i iF
TEhi o VI OBASIR2HMLEY, FholRBEELOERRSZ 00T RTE
SFNITEH-To Fhh s AVHEMATHTE LIty P LAV IERRLAEZ3MD
Blb, FRICESTE= VI TH- 1.
HHRAGHTERASNZ 20 1, OEEXIOES $BH) &, @ R0 WiEE
Inioigs (98D O LB TH-Fo, BARUTHL, Fr A1 0HE, TH (26D,
8A (44D, 98 (38D KBRS TW. CORMICE, BEETEIV-THIERD
RENLEPDORBOB -7 VI OMHbH -4, COSH8ATHPSIATHE
Tid, AP BHERE 7 L L 003Nk BBEHO L S K- TV .
FEOINIEN S ADFETIHER, ORRLE7 VI 28T OoR-TEDE
FEHTS, QAR OH I NI XEERNT 2, QHDTHEBEL TH - BRETD S
NIAFERTEEVSEENG S CEABESh. 88, AR, BESICL - TER
TEINVIBHECHD, o ZR - THNAHEI T CEZMEHT I —R bbb o fo.
BiCl->TVE 20 2HKOAS5TH (BBLUCHMBOART 1992.8.30. i3t 2
B, 330VEENETCSTHEOL- PRy F T8 (AHSBOAT1993.9.21)
SEESNL, I, WoTVAEARD OMBBICEERE Lty — 2 b LAIBRS ht
(CHifR, 1992.9.3). EhlAi, BADTIHFBL ThH- 7 VI ZMOB L THAT S C
EHEBVEEBOLNS, EEE, sV IOBTFTREVEF» 7L IFEIHLTHERLL
-2 (AHiE, 1992.8.25.,1992.11.26.) %, WorAMKicky F LTERKERZ -TH
BOEY, 7 vizEEooficHb CATRLES y— 2 (AHE, 1992.103) »#
Eahi REL, BEAEHBITIRRAY - LTV B TEEABE L2y — 2 0%
Wi, EREEOEHEAN AR TSV,
@ rsnioty 71 v I HEk

HIOhRBDIc I VIEBERE Iy T 230RE, ROLIBVLS>hOBE
M&H o7 (Table. 1 28).
(A)—O<HRIEE>

(2 n:2Ha--8HRK) &5 HN—FEREFROLERFEEES S - & EWITEI, &
SRETEELHBEOEROFIC IV I A DbATW-TEBLFETH - - (THEBT
&% |, Fig. 2 OF7E).
(A)—@<EFIEE>

FOHE (1) i}, RELTE ARG HOHOAICERI TV > THE LW, %
DORIEC EVH3FEMEA LR (AR, 1992.11.13.), chid ME5|EX | & TbR
HWTE3#55. COLHOEE, 2Oy 7« Y FETHEL WHT, S5t LBEY
LT, HAEXITWoBAZ V38D iclRI L.
(A)—@<HAB >

FBIRRER (18D o), ESESTRITL TV AHOER~NRI T, < bATL3
7 R S0 B ITEIb & o o (AMEA, 1992.10.2.). Thit TEETEITF
ERBELTEVWESS, ZoEMZTFO 1HIR, Rick~2Lr—tEE2LESLKBYT
Wi, A 3R hATHBBTEMOBI Ly —2Th o7, (4B, Table. 1 Dk v
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Table 1. Variations of the beheviour of Carrion Crows in setting walnuts on
the road to use automobiles as nutcrackers.

How to set walnuts Number of observations

(A) Setting in front of an automobile
@ Direct setting ; 12
Put a walnut directly in front of an automobile stopping
at traffic signals.
@ Compulsive stopping ; 1
Stop a slowly moving automobile by walking in front of
the automobile, and put a walnut in front of the wheel.
® Direct throwing ; 1
Throw a walnut from its beak directly in front of & wheel
of an automobile moving slowly.

(B) Setting in the path of cars
@D Put a nut in the direct path ; 28
Put a walnut in the direct path of cars where cars are
likely to run over it.

® Meaningless imitation of behaviour of other crows ; 2
Put a walhut on the road where cars are unlikely to run
over it.
@& Muliiple setting in the path ; 1

Put a few walnuts in the path of cars,

F 4 v ECEOBEEREE, BEo2fliconTiE, ¥y 74 v FEER A H TV b
LTW3).

B)—O<r=rEE>

Bt 54 7o, EAB-TORNE ZIOER FOBENEY FS5 BRIt { bR TE
SNIEEE, ARBLT TR >FEMNEON: (M~ MEED. V—FEZICI, BEE
LOBBI I VIR bATEEY, BEKHEETH BTy PFBESLEZENE,
CChHETFETRAEL, »— PEETHIEEI LA LIOBEEICE, W 2hoHBH
B 83, EROBRTEOLHKR, BELELLDEBE-THRTLUERT 3TEHHE -
RiAShITWT &, o3, BRIrSOBTELSTS, BTk -T2 v g
fr—2B3—FtEEsNIb- AT & BIioR, TERBESRNELDOERL TW
BRI W L INEHINIREEE - T ETH B,
(BY—@<FAHE By B>

NW—PEEOBRICR, LE-ABROCETUALER, F-(EHvELI L
RUBOOLIARZVINIAM-TS, ZOETIMNBEEMELEVLE, EREAGL
SHEr—Rb 2B -7 (CHIN, 1992.8.26. ; CHitSR, 1992.8.30.). & DIFA, THHS
DEFIUMEBERINIEL Y b T3] LOIERATHOXERS 2R 0, &
BOLIhics I E2FEL WS RAMNTRSFE2RBL T AEHEHNE Y. Thi
FIEALA R | LRE~NZITHAS. L, ThMHEFHREOBETHI L%
HET AR, ﬁﬁﬁﬂk&éﬁ%ﬂ%%ﬁmoﬂﬁmia
B)—@<HEHREZ>

EHk, V- I 033']?&%’:@5«-@ 1 HOREHICT TR 2FENTH B 7031
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Fig. 2. A carrion crow Corvus corone, (a) waiting for automobiles to stop by
traffic signals with a walnut in its beak on a fence, (b) approaching an
automobile, (¢) putting the walnut in front of the wheel of the automobile,
(d) getting out of the way to wait for the automobile to run over the nut,
(e) eating fragments of the nut run over by the automobile.

mA<C, 3EHO 7 VI 2EEARP BN L TS TELTH, [EHREZ] b 1 AR
iz (AMIA, 1993.9.21). TOME, FHEAKICENHD 7V I 2BPTVIHATS - 7.
ZOBIDBE, 7 VIED X SIFHRMITERT 2701, BREVIFLVEHEE
ALTzEBBTEBEREP S LTV, ZacH (1978) &, BXHORTNEEZEZH 5 2
B, FNIFEFIC2EMOHEERT TR EMHEEHMEL TV S,
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fTEIOEER, T TRBEC VINELATOT, 17 AMEHREPRETH-TL
ZOXHELTHOR2S - b LEBESBED -1, TOBE, BRUDLOAL—~FBEETE
ok, ZhEHEMEZELEHES TL0WTL AT, JBHEZOPNIDERE-
TOWHEIAREEELIL Y., LkL, 2hEFbOT8c 3 TEEoE Tv— 1+ &
| ELTAHTY P LIEE, vy 7 a v VAL, BRfExE 20BN (HEHK
F, BmElEE) 140, r—rBELEzolRE BEHES, FFEHER N HTH-
fz.

/o, HAEXOREMI, HicliSAL 2 ZIGEVWE, DV I ->TWi. A« B
DS TEHES Ny F 4 v VKR, HAEE] 75 2 20TmRMN 146, -+
Bx| H17THLZ0HL T, 2hilflols (CEFGH) o&ftiE, »—-rB2L £
OBBOFHAEENH DA 14 FTH > 7. ASRZERMBEHRHE L, ESTEHME
HEHWEMLEFVEDE, 55VRBEORENARKROELTEH L TWE L, &
OBROCOBBHRAHEHTH 2.

(3)  E§A « 53T « B 0ETE

HARTHOTSbhAHSCE, W oOLBLREENEEL T, B—11, &
ZEPE0iE (A, C, E, F), BURETLHEN -7 (G, H), o— % ) —jcfia
TOTHNPEG H S (B) &, ENEELLD, bEDORITELELDTE2EHTS
5. 820, KERSHEE S5 ThH5. ZEBEDRFTETCLF vy 2300TVWL,
Wi HARUIN A CGENE, 4345y LD ORIV IRBREF+» I (N
W EAE BER, FIARS I NI ORBE A - P A EERTEOWIKESREET S
ETHB. EAE, ERRETYHOHEENRE LR, - A BERBERRESR (HAA)
REZSRIC I VI ORDEDELTWS.

HFETEHR, TR THE20F7BBAZ T, Yol LT HBES R,
KL, REMIL, FRSHEL IRGHABAFBHAEEDHTHE, BREOITHIFAIC
b4 T AMS D, BELUHASE LRS00, RHOEVEFOBESAEIIN 3
155, LhL, ChooBRTORERLEEAEALL &, SHO#RIENEILEED
Baa & b sh T WiV EBbn s,

¥/, MOBENEEST ZDIH 3 ANEFHATHEMET 20 LHEL for — X i3
i S S il
@) HoELdx5HEHE

FNIEBEOBYEIEAN-PEEEYy FLTH, TCREMNDEEEBSH W, 53
ARTOLHIBEE, LES E 2l Eick3, LbL, CORBITEICRBEREVWS =
A Wi s, OB HEELZRBFORMERLITHICE C LV IEFMN I X A3
2 FEIBEE, #7 RBELTHAITEYALREIRE. 33008 3ELTEHO
BRERITEDL SV EDRA S D,

BN FARBE LA VEEXTH TR, 70iMey PENTH LS VLN
BETHIROR > TVWRKRHIZ6 4B TH -2 (AMA, 1992.2.19.), v —FEXEL
TWT, 2AIHPIRENAEDICH FANNLTHEIT b T TREEXRI LY — 2
H3FlH . EhEh, HESHEBEA, 3343, 254, A8 TH- (FhEFn, CH
A, 1992.8.26. ; CHusS, 1992.9.18. ; AHlAS, 1992.10.3.) #ic, 2 03I MHF (v
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oS b TRORKEF > — 2Tk, REBMIZB I TH -7 (CHIN, 1992.8.25.)
L L, COAFITRT, V-t BEOFBBEITEHERRL TroBEESR Y- LIty —
Aotz Thwi, FERLH S SHREOHBIC DL THISKRFTZET M, b3
SHRMIE B HEREBAHBITHEAI C L IHMTES.

(B EEEULTH

N IEEBISDAFELLTS, S FLERMDEEZIUM-EbSRTRTLE
ST EMBHE. T, Haoh{ BIFS5NMEBICEy bLEZAVITOEBHPTH, B
BiicdhaiiEshTLE>T &b otr. TDE3NEE, Fhizs v 28K EOHE
MEBFCEEETTHSALGNKS, SXicid, _FH, “SHH:EXHITBA LS -2
(AHBS, 1993.103.). LB~ T, 743 2B ~3EHREE L THRXERT 5L C
AEWIRELZERELTVWAASASED, 2V INEOEEIORTNIEE, BEHE
LETICEMBHEEEZONS,

(6 fhiEltk~DxE

feDEEHEFET 5 & S ICHAATHEHRT 2R ERS NI o oh, 47 AW
NWidey b Lk OBESEFOH I ZAOEICHBRLACEN4ARE-1-. TDS
516ITHE, 75 R GERORMAE T VI E2LOATHHL, TEMRT] 2T 357
A& - (AL, 1993.10.3.). 37 13, M2 o5& F<Cim s %L
DATRUE-TLE -7 (DHIAL, 1994.2.24.).

i, B 2BTH, RETBPOAFRE, JVIERL, RICERIEE - i
KOHMERUE -2, BE, R SHALLEEORUE> T (CHEA, 1992,
8.25.; CHbf, 1993.2.21.). HHZ, D 2ME b, BEhi s Vi 2EBICREL 22,
BREBRLFDOBHICHE - TVAEE, ROHFTRAEMEENSENTADBHE-TET, 7 403
MBH-RTOHMEESAIAEBEELEDLIITHEE 2. LIzHoT, Walt ARUES
1217813, BAMMEEOCBOMERU LS CETHOMEERR L TES, BHEY
TOBILES [74 v MTB] ThH-> TR EL LR S, Bichxflo L >3
B ofraRZi S &Thid, ~vF v F 7 2CREA SHOFLTENLECKR I P S
THh5, '

M A&TH

HSABOPNAEINIEZRANLZLEE, SO BPCHSRBTRIEOPETRANS
LB ot HMEECREKSEWRELLLAT, BEBIGBWIENREZILLHE. L
L, BREBET 3 DBl bAzhd, EHARCHELT, TOoxFELLTY
ZHOFTEREBRETLD (Fig. 2-0), X737 v a V2RO LTHABRIT AT
tbdofe. TOLINBG, HEPHTRITLTES S 5 2 LHEPOBRP T LA
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BROLEEETE LM TH -8, T odHRATHOE L T ORBEINE

FTBRILENTER ANYERYAT S AOEFATHIR B OMELER» BRI N B /Y
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TUOLELOEILEVE, R IBE L T NEfiES| B iTdar—20, -
FEE] TERIILAWE NEFEF] cBiTT sy -4 8, —HiEhTcolEoEk
EVRiddid sl EAEREINE. ) LEEr > ERITHOFEFORIEE HEZ,
THoNY 2=y 3 vEEITBRLESIVDESLE S h,

FF, EHHTHEEOL SR LTHILADESE S ?

BEFFTH A KT~ TOMAREBLTWz0R, ERE 7 v oEHEY Y
LT, DELELTREA-PVERRZ LI OAMB -0 TR LTHE. =
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