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Archaeological estimation of origin of milking in the Eurasian Continent
and monism-bipolarization hypothesis
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The purpose of this study is to review the origin of animal domestication and milking of domesticated animals
and then study the transitional history of milk processing techniques in the Eurasian Continent. Pastoralism, one
mode of subsistence, was a result of the invention of milking techniques. As the results, human being could have
adapted by using animal products with agricultural products to the land where was more disadvantageous to
residential environment. In the history of pastoralism, milking has been considered an important factor concerned
with the use of animals as a food resource as well as the management, breeding, and selection of livestock. Stable
isotope analysis of fatty acids extracted from archaeological vessels revealed that the milking and milk consumption
were already started by seven millennium B.C. at least in West Asia. On the basis of archeological evidence,
interregional comparison of existing milk processing systems, and analysis of the physiology and interactive
behavior between female animals and their offspring, we propose the monism-bipolarization hypothesis of milk
culture in the Eurasian Continent. That is, animal domestication, milking, and milk consumption originated in West
Asia and spread to surrounding areas such as Central Asia and South Asia, and then, milking techniques were
separately developed in the northern and southern Eurasian Continent. Cream separation, butter oil processing
from cream by heating, the use of fermented milk as the solidifying-additive, alcoholic fermented milk producing in
the northern Eurasian Continent, and extraction of fat from fermented milk by churning and rennet using as the
solidifying-additive in the southern Eurasian Continent were attempted separately. As the next step, we plan to
study in detail historical texts in which milk products and ancient milk processing techniques are mentioned and

conduct substantive experiments using the information obtained from these texts.
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TR P OMERIIEEEIN TV A, — ., WRIL -
REDS, FRIETET/ARL, BHRE~ &5 0idhE
B TRBNANmD ) EL SIS TS F 7T
FEILA AL B, Fio, BEEE S RILICM YD ED
AN HEEED [fRBOS - E V03 2T 58H] 25k
ELTWL, WENET &0 L0104 12 43 4F
Vg - T - EABREELSEIZLIBES N TV A,
THAE & OBFETIE, BIEHICBWT, REOHEK
RESLBET, AR E LY, EHATRE L0,
FORESHHEODL L\HEE 2T, LY
Balmllbididbsb, HELEY TV ORETHY, TH
ORI R L A OBBITEICE 2 T REs
LhRWVHETH D .

3. REREICIOWVT

E2HIIBWT, BHIEMIC BT AR EAEOEM Y A
7eAs, FOE. BRI0EDLS 20 4F F TORGILER
i, FEt o Rz - ERAG AR E RS- L TETY
Bo MEEBRIZRIFIO Z 8 AREAL LTO R LL
TEE ST 7228, T8 20 FER O A1 H b R
O R L, REMBELIOEFNSRE DD % ) O 5
REFELCOEIEL S5 72, FO%, BHEORS R
Ee, BRMAREOBEIZIEEY, BEREICESY
B &) i3 no7h, BEMICIHRKRE LT LK
WA E. HAT46 FIZE WO 5501 2FHL, B
BrHs 2N R e hdol. ZOFEMERIZIZ, H
KTHHTOEED -5 —1) — - =T —PREENS
e, SRR S L FRE O R ASE L LTV b,
B, AEWRLEOENE, RVAY [ UHEREY
HIEHEZ, FORLDOATEL 1HESNTWE,
FO%, Yy —V—HMOABICES YL, BOEET
5L o S EEM S IZI IO TiE, it
MEOFREIIT R o Twivy, 22T, TOMOFAESE
BrAbILIZT A,

9. 2EOHBEEEEFAL L, K1OEBYTHL,
E2HIZBOTRLAZ L) I, BBz wTid, wif
B O(EEER, G 2~314E, DLTHL) FEG
OOTEF T 6128, BEH (HIE32 ~42F) X
SL.3WA. AFERITEILHAA 27 550, LAY 3450
EhoTwh, AIFFREORG 20 FEEIC36HYEA L
AR, BIZI~4ETBALLELS L. £ 04
TEBAE LT v, L, BE38FEIZIE. VL
7 VEFRBBROBE, MBSO EEFRL., #Hizi
AFHEEA AL TS, HEOHEERRIEL D

LA S5 2011.3
Mibd2A, RO TFIEFLELRIL 21 4THEETH S
NZOT, FEEBLTHADLE, BEHEFEENLLODN,
EILL TV 30%REIZ L2274 5 2w, o
o TWDbOOHFIZIE, BIFOEF, BT Ao
TwbDEBbits, EFFOR Y iz oW TIEH
S THVA, BER 20 FRICKE TH o 2B OFE2 S
42, ZOFFHALLTHEFLTVWZLOEE
Dilbe TOX ) RIRPUTK LT, WEDIL O FFEEFE
BOFHITI6ETH Y, HEMMoTHIZE<S L 1.7
~225RETH D, WEROEL AL &, 2.2~3.0
oot 2 b, TIUIEEHTATLEHRTH O,
22~32fEOEMTH L, Thxdnbihih
HHNT 120 FPTTONOBRE L AL PR AIIFRL T
HAHIH, BLETLE ) NE VGGt OREFMIZE
W, EHIERTFE LS ORRELEETIIZIORED
MEFIBELECHo72EBEL L), Tl I2FEELEC
RLUIERE  WRENS VO, HHORRKELH 2 DD
Lo Bt CHEAR TR OPEFLAE . I O B AL A 1T
HoTWbEANPL DI LD L, FLFOFRFH 40
Hr BT EIEwiaol, AFReETHREREV D 2k
bd DA, MFi~OBEX WIRT % PLE T5ERSET
ThoTwbILiZLdbDTHL, BEIIDOWTIL,
BENELOFL AL A— FHELZEZEF LTk
b & - 7ohy, BERRO BRI FLHTRFOLE L »
AT ELHY, HETRETY v — Y —BOEF L0
HEWH) ZEIZRELTRYVEATYS, 8 2H T,
TVLyFAFTAT CHEOBE (BE) 12owTiE, T
BLHRP»THEERTH ., ALH - AL O 3 HEE
BORETHLEENTVEY, Vy—J—HORWHEIC
DWTRN STy, 2B, B (B v
SEL, B IEE SRS TR AT ER G R 5
Wi ZERB ol FOB, BEEBEDS LEV
Tl ol

R 12 SEEICHET 2 5 O AGE 2 BT RS 2 B2 BL
DL, BRFEROMR: Y BiF L7z, T Oia Tid.
B2 A AFTCOMATOTFLBIMCRE L2 —7
Ny FTHFLTVS, LOBIDOELENH L), B
WEIBE RIS T TR L, BELIERTH 5. 3
~6 r AOMIZA—/S—h — TNy FCHET OB L.
FOHITY - AR THIUTIAIZHE LT B, BAH
BE SN2 A— 7y F T, EHENFLE A BN
RETLIENTE, FOHTUFFEZHETY L. FHK
20MF8BICKE - BEREMETABRZICR o -BICI,
IDH—=TNyFTFEE EICRY, BRLb STy
B METORENH o703, FL 17 EE I HNT
RS Y % — ¥V —FEIEA 2 A B v LIFCTHE /2
ZEMNERLTVAE L) TH LA, ErLEEEMRTIE
NE—NEVETETHCTWA R E, EVWHEHOEA L



FEAFLELRIZE %54 2011.3
£1 FORBEKRCEERK
fEREREEN (CRAFFEIRTARD) R FEERS (SRIRIR)
4 ER) A& | B F 4 e | ow | ow TR
mik | BEE | M st s | BHE | HEE H o R g
FERk 7 74 38 16 128 34 16 11 61 189
8 81 45 8 134 18 11 5 34 168 29 32 — 61
9 85 45 5 135 8 42 2 52 187 24 45 — 69
10 75 45 12 132 12 37 12 61 193 36 43 — 78
11 82 35 6 123 19 38 11 68 191 36 39 — 75
12 77 37 10 124 12 33 11 56 180 32 29 6 67
13 81 50 10 141 12 32 15 59 200 31 32 1 74
14 84 47 12 143 13 17 13 43 186 36 39 10 85
15 85 37 14 136 10 16 9 35 171 35 44 5 84
16 92 44 11 147 10 20 9 39 186 31 47 8 86
17 89 56 10 155 10 21 21 47 202 39 45 4 88
o 82.3 43.5 10.4 136 14 .4 25.7 104 50.5 187 32.9 39.5 4.4 76.7

W AFRETI Y-V —HTH D, LEFIE.

s olzhb ZE2ZER T,

AT, PR ORI O FZETREOR MERIPEILE IR
20BN THHEMMELTOLH LS ) oWEAFHEL.
0FEMOPHTIR2EIIETH ). BHIFEH T 5522 B,
G 28 TH L5, 25~3. 21822 &
W2hbe L LEVS, HEOKNFERERIIBEILRS

®2 HAFABRFBRUEEIER

| s | FHLH | % W | 101
RS sk | paR | FoaE
TR R - B B|/H kg kg
3 25,110 68.79 374,397 14.91
9 26,987 73.94 404,312 14.98
10 25,582 70.09 369,550 14.45
11 24,711 67.70 362,701 14.68
12 25,637 70.29 377,406 14.72
13 24,415 66.89 372,431 15.25
14 27,116 74.29 419,486 15.47
15 25,635 70.23 415,155 16.19
16 27,744 76.01 448,886 16.18
17 29,192 79.98 452,925 15.51
o 26,213 71.82 399,725 15.23
N | 1
I 8,225 22.58 42,081 5.06
AR
I 10,321 28.25 79,523 7.64

TE  BIGEE IS AR AR OBE 23 25 38 4 T,
BIGER IR E A RO 39 £ R 24 £ T
DENFNOFIETH B,

B, Pr-V-HERENHEOF] RUANLR— FHEL &FHC07208
10 FEURIIBEFbETY v -V (3 OATHE,

HEIH BPNEAT T 7= vbTWATL H
0. AEKE TIRBEIEATKECEAL LIS A2V
THAHH. THIZiE, BB L )iz, BREE,HL D
EREWZHERRE CBRboT WD L L H DA, A%
FEAE LToORHRERL - LS OER, SRENLE
HbdH b,
FROEILRIL. 2O 0FEMTEAMEZ TH VB,
400 b RBRETH D BHIBE T A742,000 ) v b, BH
HEBTIAT80,000 ) v PVEETH > -DIZ_B L. 5
~9fEIZ o T\ A, JAUIEEHAEZ TW A Z LI
Z. FIHWMFLED 15kg BEE L BEFD 3~4 1282 T
WARREDL H D, BEOWRFLEIL T 8 E LI L B0
OIEMICH 5o 7272 VB 12 SFOFRFECHRIETE B IZ T,
Py —V—FiionTh, ABIIOVWTOREITR S
TWhHYS, FOREOEECHKEEORKTH Y. H
BLIEED»RVELVOHLLDOTHE, ZHITIE.
EDWEPEATOW RV ELH DD, INBDOKE T
HEFICABRL WAL EEDLET, 6~9ERES
TEIEFE LCHAL, AL TwAZ E LB L Ty
ALDEEZ SN,

FKIRVELA I, ANOFFLEER L REFEHOHE
LEARL. @ROAEETAHALE, 525 10H

®3 BROHIEER

LB A BIVETLE S B}
R At
48 | 58 |68 [ 78 [ 8B | 9A |18 [ 1A 128 | 18 | 28 | 38
T il .
8 | 30150 | 32,460 | 32,120 | 35,672 | 37,830 | 34,747 | 30,717 | 26,706 | 27,387 | 27,442 | 26,550 | 29,666 | 374,397
9 | 26,490 | 33,900 | 34,399 | 37,588 | 40,867 | 40,170 | 35,816 | 32.587 | 33,425 | 30,817 | 25,956 | 32,284 | 404,312
10 | 34,975 | 39,581 | 35.884 | 35,223 | 35,633 | 35,407 | 34,338 | 25,947 | 23.731 | 23,751 | 20,338 | 25.310 | 369,550
11 | 27,527 | 35,488 | 34,257 | 32,177 | 32,272 | 33,083 | 30,714 | 26,505 | 27,907 | 28,374 | 26,037 | 28,270 | 362,701
12 | 29,984 | 34,637 | 36,557 | 37.208 | 39,246 | 37.566 | 33,225 | 26,660 | 25,893 | 25,161 | 23,612 | 27,657 | 377,406
13 | 28,525 | 34,749 | 34,625 | 36,255 | 37,757 | 34,540 | 32,974 | 28,181 | 27,413 | 27,389 | 24,134 | 25,889 | 372,431
14 | 28,592 | 37,051 | 33.984 | 41,297 | 41,585 | 40,155 | 37,505 | 31,923 | 31.434 | 29,627 | 27,217 | 29.785 415,155
15 | 30,971 | 37,910 | 35,733 | 30,285 | 41,391 | 43.867 | 41,797 | 35.340 | 31.623 | 29,266 | 26,106 | 26,197 | 419,486
16 | 33,771 | 40,660 | 41,065 | 41,207 | 42,124 | 40,601 | 40,032 | 37,019 | 36,637 | 34,073 | 28,962 | 32,645 | 448,886
17 | 32,457 | 40.261 | 44,601 | 45,207 | 44,831 | 42,844 | 30,805 | 33,467 | 34,038 | 33,572 | 30,897 | 30,765 | 452.925
S | 30,344 | 36,670 | 36,823 | 38,130 | 39,354 | 38,208 | 35,710 | 30.443 [ 29,944 | 28,947 | 25,981 | 28,847 | 399,725

_20_




FEAsgLaige S50 2011.3
*4 RARIOREGFEHIE

SR H 1L TR B e 8
FRE : LELG | 17 4R158
4 A 5H 6 H 7H 8 H 9H | 108 | 118 | 128 1H 2H 38 s wILE

Rk kg kg kg
8 6.1 | 16.6 | 18.0 | 16.9 | 16.8 | 15.9 | 13.6 | 125 | 12.8 | 12.8 | 13.4 | 13.8 | 14.9 | 5.438.5
9 134 | 157 | 17.1 | 16.9 | 16.0 | 15.9 | 14.4 | 145 | 14.4 | 13.8 | 13.6 | 13.9 | 15.0 | 5.475.0
10 149 | 164 | 16.3 | 15.3 | 15.4 | 14.9 | 13.7 | 13.4 | 12,5 | 13.2 | 12.5 | 13.6 | 14.5 | 5.292.5
11 141 | 166 | 16,5 | 16.0 | 15.1 | 15.0 | 15.1 | 13.8 | 13.2 | 13.4 | 13.5 | 13.7 | 14.7 | 5,365.5
12 150 | 152 | 167 | 16.1 | 15.8 | 155 | 14.8 | 13.1 | 13.2 | 12.4 | 13.2 | 14.5 | 14.7 | 5,365.5
13 14.9 | 17.7 | 18.1 | 17.8 | 17.6 | 16.7 | 155 | 13.4 | 12.4 | 12.6 | 13.3 | 13.4 | 15.3 | 5,584 .5
14 144 | 174 | 18.4 | 18.1 | 183 | 17.9 | 17.2 | 154 | 149 | 13.9 | 14.1 | 13.7 | 16.2 | 5.913.0
15 144 175|160 158 | 16.2 | 17.8 | 16.2 | 150 | 13.9 | 14.2 | 14.4 | 13.1 | 155 | 5,652.5
16 6.4 | 18.3 | 19.3 | 18.1 | 19.4 | 185 | 155 | 14.1 | 14.4 | 14.1 | 13.2 | 13.6 | 16.2 | 5,913.0
17 14.9 | 17.2 | 183 | 176 | 17.8 | 17.2 | 153 | 13.2 | 13.2 | 12.9 | 14.7 | 13.7 | 15.5 | 5,657.5
¥y | 14.9 | 16.9 | 175 | 16.9 | 16.8 | 16.5 | 15.1 | 13.8 | 13.5 | 13.3 | 13.6 | 13.7 | 15.3 | 5,584.5

BHVR A 1 1 1

I 824 1 898 | 7.79 | 7.38 | 8.23 | 9.42 | 8.68 | 7.96 | 7.31 | 6.66 | 6.46 | 7.50 | 7,862 | 2,870.6

E R ISR 2 0L E L

TTHEL SNRFAOFTER, Blcv 7 hrYy—2
DEAUTEIZEDE T, HLREOFEHEM LT 20T
WHZENDHH, MAT, BRI EFIHRILELHD L,
5 FUBOMBIICE( hoThBY, ELTWE Yy
—V—BAPHEOMUIIL LT, REEHRLTED. i
BHEPHLEDEEZ NS,

4. IEZORE LR

AERC L AT E 2 L 910, WiEKs CIBE 22 £h
L3N Ny —) ORERIRSO, FLL D SBIERIT
o TER, COESERELALFFE. BT L, H
SERTET A &) it - FRIE. BED ZT#IN Ty
Bo FITEHSEEDS I0EMOILEFOREER
T AAOMAMETALE, REIWRLAZER) TH D,
ZEAR AL E LT, BEFLE LTosibiid s b .
TAIUTFETHRSL & 20%BEL o Twb, RS
DEFIE. ETHHAICH L EFMOMEBETH NI L T

Bo FEMIZAIUL, BERMLOFNEEZ RO LI LW E
ETHY, YRTHER 0% BEETTT 2oL H 5,
L2 L, sltidgm L -7l EEE 2 AR & LTl
LENLWIREEE 20 1), NIRRT OEI LS T
DT, FEEWIZELLZ>2TwEELF 2 5,

AMERUAN TR ZOEH7HILE T, ¥I5
100,000kg BEHETH ) . AEAED 475D 11455, 2
ML YW DBEES L7 ) — AR ey — s Db
TRy, HES 000 R (3.600kg) BED/NS —
PMMEONT VD, NY—id, WELR LGB A5V
Fr— vy HRUTL 0. NS —DOEFETHITT
Who FOPT, BRI, FEFAXTWLIE
EANTV Y=V —HETHLI NS, FFHPOSTF
EEVE L, N —OELKRDSECHATH), T LT
YN —RpELEbNT, BEENTWA, Lo L,
NG — BRI S BN E R E R Ea A MR
B bbb, FEE LITADOLEREH ). F0
FORENDFGEITRE 3k v, FRRERASHE /NS

®5 ZAFIOLHE (FEMH)

e ML VTN |y oS | SEERGE | 3OV AEELE Ny — F=Z | TARIY =4 L HEER
Sl EAsE | EE Uk A R | T kER Uk B8 B Eslmw
TR kg kg kg kg kg kg KR kg kg kg kg
8 | 369,075 | 48,250 | 68,270 4,262 42,410 | 105,492 9,822 2,354 | 3,305 5,093 86,247
9 | 403,751 | 75,684 | 68,739 2,612 62,591 | 133,620 | 12,976 7,939 2,972 6,127 44,867
10 | 373,919 | 88,658 | 59,873 2,089 54,077 | 115,280 7,001 8,815 2,341 6,811 35,975
11 | 364,608 | 78,970 | 55,031 2,639 49,200 | 116,387 8,724 5,900 | 5,286 963 50,393
12 | 379,994 | 85,567 | 51,19 2,384 56,800 | 107,450 | 8,128 9,312 4,725 — 62,560
13 | 376,231 | 89,165 | 52,106 2,284 49,610 | 105,318 | 6,436 7,010 3,875 — 66,863
14 | 414,135 | 90,325 | 53,591 1,964 53,200 | 106,059 | 8,394 | 11,778 | 2,688 — 94,430
15 | 416,757 | 86,443 | 56,647 1,854 46,000 93,932 | 6,326 | 14,184 2,150 — 115,547
16 | 448,542 | 89,512 | 50,078 1,761 42,000 | 105,292 | 7,804 | 12,101 1,905 — 145,893
17 | 452.845 | 81,491 | 51,403 1,704 39,200 88,276 7.016 | 17,39 1,935 — 170,719
Fi391 399,986 | 81.407 | 56.702 2,355 49,509 | 107,711 8,272 9,679 3,118 1,899 87,349

(20.4) (14.2) 0.6) (12.4) (26.9) 2.4 0.8 (0.5) (21.8)
EZAIEL, FIESOHBRLERBOMBRET, RIOAEAB ST LV, FALEHBEIEN (tRE) ESALE

ELMEIARESD B FHMO () 13, ZAILBIIHTLEETH LA INHHEEDOBRTI0%IEZ - Tk
Vo B, GHEHE LR, Ny —BEL LD, Z ) —AEEIZEDNILDOTH Y TRADLNY = HHELRTWAEDT,
FARBIIN T HEEGERIEL Tk,



ERgeLESBIE 5% 2011.3

— D8 - PIRIOEBS AT O 2 EmE LT,

EEYRIITVIEHbH A, THILESZVLW) 2
BEEILSZVwEWwy 2 Th b, BRI, MILT
LOFEE LTHEZONTW BTN, BEFEOFERE L
THRHWLRT WA, TR 10 E0 5 12 FI2h TR,
CRICHRMIEEMAT, K74 MY A —VOEERIT
hol:lbld LA, BERL-> Ty, DI,
fEHMERE Cld. WA S ARB YT o TE225, &
NFEHREOBELYSS 500k TEH 5, L
PLEDE, BEWIIANE, RELOFEBST5TH
BLEREAWIRIIIC S B,

W2 T oY= ~OftmE (V7 7 U—A3y
7 ABIE) H780,000kg i3 EH B, VT by ) — AR
30 ERDPLDRTTH L, WTITidE$, FALFD
DOWRTH LT, FFH D X<, HED &0, &R
ABEFN EIFOFLTHY, BREOFEE LT A,
DABTE, BOBERIDFRIE TR A 13003, — 5 OBRIE IZE)
FTETTH o205 TR SFEFELMIL, HHFEYIZIT

o HEN N Bz 7z, FRUCIE. FRAEEEN LY,

BRIZEBITELIEDDEN, LI Y —DEHER
BRROBBL ECREEVHL L2 MAT, ¥55
A LORFETIE. RETNELR EI2E 0. BEITREE
Wb EdbdHoln,

FAELIZOW T, BRIZHERFOMA N5
LRGERESE SNTELD, BIER 1Y v MLo#k S
v 7 AN OABIEL TWEH, TR 10 ELFEIE. BRSO
EEBAEENL U T, AR I SRR LY
gL, BEEHIE WELALIEZ 4. FoMmoEEIE
DR S o Tz WY v — Y — 48" v i
ZTHFE - WL TW5E, SOXH L7720, I8
REREE AR A BAEE IC BT, oM
PERICLTHBIFARE 52 THIZD, HHVIEH, B
FARSDETHGNOHINTFEEZ THLZDTER
EHENRE ol ELT. HEEIFAITEICL -
TEATLELDTHAIEREBELTLHHH I LITdX
VoTwh, LEZTWAD,

F—AlZonTiE, E2LFHIT TR E A ik
1NEFTR, FHLCEBYPTELKUEIIF 25— %
A TOF=RETREEL Tz, ZHICEFWEM O
BV ODOHEMPEFTL ETHIFRNA LR TVEVIED
Holzk ) Thb, FHIZEIZ00Y Y FADOAH =
HNF =AY v ZEA LD EoPIFIZ, T—F%
ATDF—AHEEL, BITEMPELTORE, BTt
DI HEIC R o 72,

INSHDER, PR TEEDRrS, REI—F N P OHE
- WSEbIT R - T b,

PED XSz, FER400 F v BEOLALEER TERE
DHBREZEEL TVLDIZE, EO»0EBANDH S,

B2, ARBEAL LTOEFERICHEDOREMT
WCHETLELW L AEMEIBITONTWE I LB 5,
WHE, AT EIT R o TV ARTI WL, ERRE
OEMAFOEFIIIS LS AEHIE SR TWVL LW
AETHDLH, Tz, FiHE - EFORBELTH. SRAEE
Mo, KE - FIHOEE, SO EBEORREEYT
HLABFHELI TYREBRTLILLEETHY., 20
EZIILHATVWA, MAT, B BESHho0ihd 2

L BHE LTOFELRRIT O, HEE O
DEVEREFAE - WL, 882 L T LB
HLEPHLThHb, COLIH)LIABBOREES I ~4 A
DHEFEE T2 - TT Iid, EEFREIZDVWTH TR
PLETH L, FlZIE, MROFEN*BEAEETLIO
TIER, V7 Iy A koty 7 EFULKIER & &R
HicHEL, 2oMoEH 2 oB S o8EIITTL %
ETHbo FOLHITIE, FHLTW LM - 38428
H. 5 v L2 d e s vz EOVESES S
o TL AN, THZEVEENERFNLOFES L <
BT EWIFIEL S5, AEEEFFLE L
THBEEN TV D [ SNdVEEE] HEs) - OEA
OHZIE, WERGEOBBIIFLELOEEL XL LR
PR, HEW - 2RE OB S BIEIZHE LT A DI
Bz, BEBRTIADS/NEBEOM T2 h0 5 &
FTIuE, FIETHELITNELZ S WHERL, 72
EEELTWALAL WD,

BB B (2010) I XAuE, BRERTIE, ERLE NS —
R F - AEORFROARTIZILT [BEL] 225X
R E S, AL oREIEZ, 79 AT 19%.
KA YT 2%, KETIZ36%., EETS51% &) F—
FHRRENT VD, —H., HATIHEBAIT 25 60
% EEBIMICE ., FAE [#Er] BEILENTSH S
EB LTV D, MEEFIZBT BRI TOBERIE, 4
T EOMED S ANEEKIEA & 2> T 5, HHIER
2B A WEREOLIINTIR, TRy —HE IR
ERTWL)THY . FHOE dnictnmiFsn
TW-Di, B2HTRLABE»SL DDA 5, F
LT, Bt s Ny -2 —E0 Mz T, f£EIZ
LNEFNCR AL E L D o5, COREIHERZSZ
DR FEREVSFILMEO LRI b
—DOOBERIZ >/ BELTWAE, Y —DAEIZE
TA NP0, BEEo T, BiAME OBBETHEED
FIBLL Mk Poz0E, HEL M@ 2L ) ik
MCHo72LHTHbH,

EZAT, BBELVIBETUD THETHEIOTH
L&, HEEHASCHEE S, FRENTLT,
INF = F— X A RO BEERE o T
Whe FHEBVIZEALL L, MEMIEI TR TV
ONFIEEEBETH S, FRHE b EURREE &, 49
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HERICMTL, SRICWETHEIAFTTEERT
WL THhE, RDET, BIE, BERLVWDILAS
CORFIT, ILEER - EFERTHY . Filemty
BHESEIHN AR > Tnd, TOEERES
ENEZAEDIIOVTUIVANSSHA DAY, HiEL. [E
BALO R TEESE T R T i, FER L WELELT &
BMECHEE L. b PIZER ST LEND
B EE-TBY.. FORMIGFEAERAER L Tk
REBEINVTBboTHWEWVWEITLEH S,

iR, MEREOHIZAI LS5 HE T, BAYE
LE o TEREBRE T ThoTELI L VEHO—DTH
Do MEERBIIOWTIZ, E1HTAHL LI, BB
OEFBE0BEEL 2D, HRFISEM AT TR
T\ Do WBHI 30 FE48H 5 40 FERIDT TR D 55
BAPBINZZELH D, TOH, WHILIEAR, HEE
BEREIZEL L, RETIT 0B TR L Twa,
INRTh. SIEEHORENS AL TELOTHA
AM, ML SWIEE T > Twad 2, GO
WL Ed COLHEPTRETH L 2 L b, HHEE
OWREMEBEORAICLHZ S, HETTEOLD
BREFBEVT WL LEEL b,

&

INFT, B, F2mEa0., MEREGOEIE)
LBEET TORMEATELD, Z2Ih5EBELNTLD
FROTBLLATERL TALZV, B, mddofis
HARDEERIZBNT, DTIZENEMUD0SI2B8W T,
FEN - A TR EEI R R LTELEEZTY
B

B2, FREAHARAOEAFOSE, BiZizFh
WL DO LEBESNCE 2. B ORI LA
ZETHE, HENFEEIEFENAHFEFORD 4
FHTHEH, HEADOELGEVRE (EESL. BERLR
EEENREIEAZOR, ETRKREHEOZLTH A
o, MENGPKEORBEBIZB W TEBIIR LR
DD E LT, BRITTH 722 LIZiFRhEWE
v, FLT, BED ZOEHEZIERE., AR
L9, SHEAMGTELET AREE R T b,

BY, EHEEL V) ATHERITH oz, FS
EofEafEofs SHEc s, oL ERAAE
DEREDPKRERBETH L0, TN THE_RKERS.
50 J7 ha OE M & BHE L, SUEMES OFEREFEL 100 7
halZRAZZ EL DB, TRODEMIT. EEEOK
WIIHREBE 2 HE L CHED SN0 TH A, L
TIRECIHEIIZB W TERROILT 2 24F, BEilE
Bk oTwh, LAd, 30EICESMEOBERSE

AT Y, EHOEN - R TRFENTE Y,

FepefL¥ifge 4554 20113
COETHNNAF =T THol, 72, HWBBIELIHE
B, MHEFICAN LB TEOER T MR L. 120
D) LREE S RITTEL AL RELENTH S,
E, AELCFAAALMIL, BSWELTE
7ol eTHhb, GH. BEOEBHZMtESHEF25% L v
A, EHEFRICERYROLEEELL . BIIZO
EHSERNREELLLEDLNLI L H D5, TOH
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