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Abstract: In this study, stable carbon and nitrogen analysis of humans (n=12) and animals (n=42) was conducted at the late
Longshan period site of Wadian for better understanding the contribution of the new dietary items (rice, wheat, cattle, and
sheep) and practices in shaping the late Longshan period societies. The human & C and & "N values are clustered into two
distinct groups. One group of nine individuals (& "C = -9.9+0.7%¢; & "N = 7.5£0.5%c) had a predominately C, diet based on
millet grains with little protein input from the domestic animals. The other group of three individuals ( 8 °C = -14.3£0.8%o;
3 N = 10.2+0.3%0) had a mixed C,/C, diet of millets and rice and were consuming sheep and cattle. The animals also displayed
dietary diversity with the pigs (8 "C = -11.322.5%0; & "N = 6.9£1.0%0, n=10) and dogs (& "C = -10.121.0%0; & "N
=7.2%1.1%0, n=7) having mostly a C, plant based diet (millets). In contrast, the cattle (8 "C = -12.84#2.1%0; & "N =
7.6+0.7%0, n=9), sheep (8 "°C =-16.7£0.9%0; & "N = 7.6%0.1%0, n=2), and cervids (& "C = -20.8+0.9%0; & "N =
5.0+1.2%0, n=10) had diets with a greater contribution from C, sources such as rice and wild plants. The different subsistence
patterns indicates dietary complexity at Wadian and that rice agriculture, and cattle and sheep husbandry practices were already

an important part of the local economy by the late Longshan period in the southern region of the Central Plains.
DOI:10.16143/j.cnki.1001-9928.2017.04.008

Hh I b A Hh A SO R % e g A A LN . IRZE . B 2024 KRV Iy
WIEZREEV P B EE N, o D, B TS A 0B 585 BUA S
SRS BE, BI4600 BP ~ 4000 BPRijJ&, 1 KEABE438004FHT i, Bl — Wk sthk iy
T vl D e ) PR L e X B T B A PURN — B S SCAb P RS, AR M I B MRS
SHSCfkstl . BTSN DA . B MRS AT IR Z EA “—1R” 1)

HABFE G BHEE T H (45 : 16CKGO18 ) M teZ i 5 i ST ST ZA TR ——i LB STk
PR SR SR BT R o



RERMESTX RATEWZFERBBR: LIRS MRS 5] 71

IRE R, b RS e SC B AR R AR R i A
TN LADAUR o2 S DU RVARREI

HAAFEENE, XUt &= 4
T2 i 2 i 2 st 0 30 [ S IR G 47, R
iP5 S 2 T T RHE S L AR X
BROMEREPE . OKWORE L PERE. P A5
itk R Y S P % A ST AT AL, DASERIZR
AR | R B 35y 3 N A SE AR AR
b 22 B T A A e v D b e R
AT, BRI, SPIAROE SR ik
T D sAL K RS RK REALRE AR 2 HEAHT
A BRI Z )G, AR SR 25—
R RE, AH KRG A B AR RN A R
I, WEAKEE O BUN . B SRR R T E
kR . o, B AL K R Y
A9 80 1 AR R 2 e T SR T 17
EARE IR, BRI FRAT & N3
PEIRA T, FIRt o 4L m
HEAE KRS | LM . Hres . E 3l S s bk
W, B, ARHLISE . RAGRTEA
FIAFE N EBENFERR AL G T, £
A ARAEYIRAE (DISERE, SEE R . M.
) MEZMEFRERE (. M. 84 4
) bR B 2 A 20 U T A AL
B, 3% R A R IR Y = R =AY
FarE RBRE TR 2k eamt

KGRI IR N3 5 B 2R FZR 215
RALE A T 54 B ey e Al 1), BT
fig 2 [ - Mo A 5 N 07 B e A A 4
AU IR, — 5T, K AR A fin s DA
e B A RN 2 1) ] 37 0] DU S DT e L
e B B RBP4 4 i 4 ) I A
NIIE = A Wi IS e S Y NI B ) |
L K SRR s 53— Jr i, K JF &1
iR A B P 51 R A 0 3R G BB 5 S 5 JRE T
AR B R R A, X Rl A
AR W R QA A N A R (9

YRR AW, HEMIHE S 2 2H 454 (1998
B P, AR O f AR AR 2
PrETEAL, N T IR IR 2 B A S
R i 3 e A B3 R R0 miad A P A T S
HAARFHERNE L.

20122 7OAFAR K J S SR AR E TR 32 3R
Pk AT e 2o i 74O kS I 5 % |
FRAEWVSEE YR RNABMNT-BZ—.
SHFRWY, NS A U T R R E [
PERAUR (INC, NEE R R ) HHARE
OIS Pk, o B A A
C. NEE R Z L st T A R BT B
iR AL T XTRSE L RTE SRh SE R
MR &I RO R M kB, 4
I SEAE A AT S AT T B A 7 1) 2075,
EUK R 2 T Mg bk 0 B B AR A 5 2
o KEWIFRITH, BHAF . SENEYEin
SHEMAWA RIS, B X SRR
PR BRI B AR, R R R R R 19T
ARSI T A M5 & 1 37 7 SOME AR 94
B RIS IR AR A AR R
Ji R 3t SR A A AR ML 2 55 1 K AR DA T
BEIMZRARINIR . SR, AT 5 A A 5E
PIsRA R, EHB R LR, BT
I, ABESE LA R A M EC I s hE e R A
AR NI R, TER sk e Rk
T 1 7 SR B el L, o v S o £
o IS ARSI AR SC a8t 41k 5 B AN 7 W AR TRz
FHE AT ARG, T D R A
A A A b 22 5 WA

—. BEUNA

FUNE I T3] 1 45 A N T K e & UG
kL ZRACIEBET, RSN X 47Tk,
AT AGA 100075 K, S5 s AR
AP R R SRR 22— F19794F &
BZJ5, TR A S T TS e A B R g



72

EEHXMIFR

VAT T 2R R, S PR T M R A Y K Y
AFILAE | PEILTARE BRI, LRSI
. BB RS KR MEMPEEALEE
wigy 0 HEAMS CINAERE, RN LAY
AEAR 4250 BP ~ 3900 BP, HAT, #ARANT
FUJ 38 1k 7 R 300 ) 5% 00 A VR 9 o ) 2
ARE BRI, Bk A B BR RS
WE SR %Y

AH 56 24 35 %6 FU K a8t ikt o R 0 A
AT T RGEMWIE . BN SRR R AT
xR, MAMKEEREY. TEIHH 5k
e, SR, KRS R4 X Bl it
SR ES =Y SR &
WY, REALEW LFL Y E s v i B o i
SRS, BRI . . g, H
L GOR I SRR B e RR A £ BE R )
gy,

= MBETE

AHFFE e BURC S Bkl I 1L SCAb )2 A Fnsh
Vg ak 54, Hbads AN12, 512,
7. BA10. 4E3. BE10. FrikkEs A

. FE . HOSEEES W —.

BIUBBAT B - 22 B T e A R T V5 o 4
FEFT I E VR TE . FRERZY0.5g8F i B A 0.5M
HCIE W T5°C N IR, EEFEE A,
KEFRBEETHE, MA0.001M HCIE K
75°C T etk 48/ o EzeedAdE, B0k 46
(U5 TR AR TF30KDIKEY ) , BET
SR B RR . R, TR RIEASR (1
R R A )

FEME IR A TPC . NJTR & B A E [
FLZR IR #S A L £ A Vario TG 2 43 )
Isprime 100 & MM R IE L, C. NEEH
A2 LA 23 501 LA B bR i USGS 247 5 i 9 L
S (LIPDBAIEME ) FITAEA-N-145E ZUANIH
OCUAAIRDHENE ) brifE, ZHrks 5 5h
+£0.1%0F1 £ 0.2%0 CIRIZ 153 A4l SR LIAH
Xf 52 FE R R 2 S48 ( Caroline ) Y& Rzt
HEi4 ( Cretaceous Belemnite ) CFlfii ZFF
[k (PDB) B8 "CHEax, NI E B 5Hr 4
BLMIXTEA (N, &) B8 "NER. kE
MIC, NEELLLC, NFUE R & HfE L
Fz—

FK— AmEMNEREELEE L ERSIMHEREERC NRERMRITHER
(BHRE T AR )
Eiie) g <2 Ei§im %BERBESBE | %C %N C:N | %86"C | %6"™N
190 b4 WD2T4144@ Bk 5.7 40.8 14.7 3.2 -12.3 7.7
191 W WD2T4143H27 N7 0.1 9.0 0.8 13.1 27.7 42.8
192 % WD2T4044H6G) AT 15 36.7 12.4 3.5 -11.8 5.5
193 I WD2T41443) N = 6.3 42.1 15.3 3.2 -12.4 75
194 W WD2T4144H282) N7 0.1 11.3 0.6 22.0 -24.2 -
195 b4 WD2T4144H282) RB 7.1 421 14.2 35 -11.3 5.7
196 I WD2T4143H27 RB i 43 39.4 13.8 3.3 -13.2 6.1
197 i3 WD2T3944H213) N 6.3 416 14.9 3.3 -11.3 7.2
198 W WD2T3944H17 A 2.0 37.1 13.3 3.3 -16.1 8.7
199 b WD2T3944@ A 3.4 37.4 12.7 34 -10.9 8.1
200 X WD2T3944H19 ez 5.9 421 15.0 3.3 -9.9 6.4
201 JiE WD2T3944H21 KRBk 2.2 45.8 15.1 35 -19.9 5.9
202 b1} WD2T40433) A 1.4 43.2 14.1 3.6 -11.0 6.1
203 b} WD2T4043H2 A 7.7 42.1 15.0 3.3 -10.6 7.2
204 4| WD2T4043H24 = 45 38.3 13.0 34 -9.1 6.5
205 b} WD2T40443) AT 3.1 40.1 13.8 3.4 -10.3 8.5




RERMES AL EWEFERUMBR: LU S M E S A5 73
ek —
e hE B Eiia %ERBERBE | %C %N C:N | %6™C | %6"N
207 i WD2T4043H2 Jiid=grey 4.2 42,6 15.0 33 -21.4 5.1
208 Ji WD2T4043H2 ESEera 3.4 41.1 14.0 3.4 -21.2 4.0
209 e WD2T4144H46 T3k 0.8 413 14.6 3.3 -20.5 5.7
210 e WD2T4043H2 I 4.3 39.4 13.7 3.4 -21.5 4.7
211 JiE WD2T4043H2 e/ 5.4 41.1 14.6 3.3 -21.2 2.8
214 e WD2T4144H28 HEHA 4.2 42.2 15.0 33 -18.8 6.9
217 i WD2T3944H17 _EM1/% 0.8 41.4 12.7 3.8 ~13.4 9.1
218 #A WD2T3944H17 A 1.6 41.3 13.9 3.5 -11.7 8.1
219 R WD2T4043F1 JRE 8.8 45.1 15.2 35 -12.9 7.3
220 g WD2T4043H2 T P4/ 6.1 43.6 14.3 3.6 -15.1 7.7
221 R WD2T4043H2 HEEA 5.2 42.2 15.3 3.2 -13.5 7.8
222 R WD2T4043H2 JiiNEdzs 7.0 37.6 13.8 3.2 -13.1 7.7
223 piges WD2T4043H2 INGEPZR 6.8 42.6 15.5 3.2 -13.2 7.8
226 R WD2T4044@3) 11k 1.5 41.4 14.9 3.2 -10.0 6.0
230 Gt WD2T4044H283) M/ 2.3 39.5 14.0 3.3 -9.4 7.4
237 e WD2T3944H19 ek = g 1.9 42.3 14.4 3.4 -21.6 35
238 4 WD2T4043H2 M2 6.3 48.3 16.8 3.4 -17.3 75
239 EES WD2T4043H24 JEEIT 0.1 19.7 - -28.5 -
240 it WD2T4044H28(5) JR-E ke 6.9 48.6 16.6 3.4 -21.0 5.6
241 ) WD2T4144H28 I 5.7 48.3 16.5 3.4 -20.8 5.3
242 Y| WD2T4144H28 Jl&E e 44 489 16.8 3.4 -85 8.4
244 A WD2T4043H2 B 1A 0.4 31.4 11.0 3.3 -10.1 8.4
245 A WD2T4043H24 iigEdza 2.9 465 15.2 3.6 -15.0 10.4
246 A WD2T4043H43 BEE AT 1.2 29.9 10.7 3.3 -13.4 10.3
251 A WD2T41433) PR A 6.3 43.8 15.0 3.4 -9.6 7.3
252 A WD2T41433) JAIE e 10.1 42.9 14.1 35 -10.1 7.3
253 A WD2T41433) JAME AT 6.1 433 15.1 3.3 -9.6 6.8
254 A WD2T4143H27 R 5.4 427 14.9 3.3 -9.6 7.3
255 A WD2T4143H27 S g7y 7.1 443 15.3 3.4 -9.9 7.7
256 A WD2T4143H27 A 2.7 42.1 15.0 3.3 -14.5 9.9
257 A WD2T4144H46 e 9.0 443 16.2 3.2 -10.8 7.3
258 A WD2T4144H46 A 5.3 43.1 15.1 33 -10.8 7.4
259 A WD2T4144@ BBk 6.0 438 155 3.3 8.7 8.4
263 R YHW97IVT6@ BEE AT 3.2 449 14.8 35 -16.0 8.7
264 #E YHW97IV T4H27 A 6.2 42.6 15.2 3.3 -16.0 7.7
265 b1 YHW97IV T4H4®) L& 6.9 44.1 15.5 3.3 -8.1 6.9
266 b1 YHW97IV T4HA@ ey rAe 3.1 429 14.7 3.4 -8.3 6.8
267 ¥ YHWO7IVT4H13 AT 2.5 43.4 15.6 3.2 -9.2 7.7
= 8% R

FEA R S e U SABIRE A, AR
T EREEN, BB R0.1%~10.1%,
AF S B DR, P R M A 2 P
R R, BICIRC, N 5I7E15.3%~47%
H15.5%~17.3%wHE N, HC/NEEREN T
2.9~3.6F, ATPCAHTLIG YRS, L PR AT

HU, ABIRESIS Y, BT RAAIER, HA
S06FEM T TR EE (SUER—) , H
8 CHI S PNME L —. AT, BATR
PSP B R S A LA

e EARE [R5 28 14 40 BT SR LRl 22 3 2
A, AEER . fFrPESCRX
S NI S 7 K e ST s N N e s



74 EHXWHAR

EART15°Cc 1, XA

S iF(n=10) L [ ]
B 58 3N N AR T2 " 7|2feen .
CHMmERK ", x5 || B | e .-
RERESIIBARI S e g | M e s R &
WEER. RO ER S £ ; 5 fﬂfﬂy
¥ (N=10) 15 “Clk (i
F5-20.9 £ 0.9%0, FHARER} 4
B A L C N
LI R A I BRI ‘2 2 20 a5 s s oz a0 s s
MR LA C M. B 51C(k)
A & N (5.0 1.2%0) Pl STHEE N F JE IS S EIC . NS [ 32 H i e

HAAT & AR IR B B S aE L

Xof e L XGRS, SR S CI.
PIE R-11.3%0; IKFEN—24.9%0, BFA=CHIMIYY
HZ)H-25%0, Gk, 433ILA100%3EAIK ARG
T (SOLET A Y ) AR A, H
S CIE %Y BIHE—6.3% F1-20%0 547 o ZIX
A e IR RS YR, RIEY
ZUISERZRARACHY) N E, KFERNEC,
HYNTE— Sk A BB, g Y D R
JE DT AT R 2 e A — i TR Y BT
ko PRI, FRATATAKRE & CCIE R W SE A
Al 7= e BLIN Je RN & & h B BTk

LB (N=10) 0 (N=7) By%k
WA FE—mA M, S PCHsir, 1
B35 H—-11.3 = 2.5%0 F1-10.1 + 1.0%0, 15
EMEZUCKEBEY AT, R, EERIL
PR R RSB R SRAE, K
AR SER MY, KRR S UCHy
Ho dUNMEMT, “HMEHLAK, 50N
6.9+ 1.0% 7.2+ 1.1%0, 5HFEHLEFixAE
B AT . UL, A S
BT R, FEA LRI = oA 1

itk (8C=-12.8+2.1%0. 8" °N=7.6=0.7%o,
N=9) 5 BF A4 R 2 W & W 250 25 Bl R
BEA Co i A C s, Hp UG & N F,
IR AR B A Y FEECAHE Y, AT

IR EEA CAEY A CHY, FATIA
Sy, AW C A R R N T2 B FR R
AR (REFF . B ) ESRMELR L ™ &
Ky BEE R, CofE 9k 5 Tl REBE
AEPR . EA. MY ETAEY, XAy
IKFEREFTZE A AEY . 482 (N=2) 8 “ClE
H-16.7£0.9%0, T REIMLT R4, XEK
EMHFEEYH A —ERMCEKEY (s
FOMEE ., B, BRI EEA R4
Fo M UNMEKE, A MAFERYEL S
FRE, XTSRS IETEA K
FLRG R (N=12) 8 PCE A kL
H-15.0%0 ~ —8.7%0, FIIE F—-11.0 + 2.1%o,
RUICKEYHERREE D E LS, 4
A FUE B hE ) TR 45 RN R B R SR 1 & R
RO, FRATIN A X LEC K EYNIZK A T3
PLRSRAEAR O ™ S SR K &, A= s
St R B RS ST AR . & UNIEAE (L TLFEIH
6.6%0 ~ 10.4%0, “F-YIEN8.2 % 1.2%0, {LILHE
B291.3%0. FIUL, FLIEEREY RS
W, FHGIBAR. [EMRFEENE, 245% .
246512565 = FI L BLHAK & YCrr & NI
fiE, BAMEHE EA, WA SYC, 3 "NAA
43 51-15.0%0F110.4%0, —14.9%0F19.9%0, 13,
WA I CAR BB i %2, 5



RERMESTX RATEWZFERBBR: LIRS MRS 5] 75

S TS AT —SE 925,
moi

(—) # B R F X F RME%
Ak 22589 T AT

PER RBAERMAZ X, Hp U A 2=
B IS T LA 2R e ZE 2 L Stk
PR, RS O B SRS ARl i & T
BN T 40, A v i b 7% T A
T UASERIZE B A BB RAEL L. 6000
BP UK, AEAE AR Az 7= 05 2 1 o 5 15
B, BRI TR gtk 2 AN
R T A R T A A 55 22 A ast bk R K R st
12 2 A R S 2, BI5000
BP ~ 4000 BP, HBUKAE A7 138 bt E— 253
Z, WM ZERRE Y BE T B
wrs 0 EMTLE T S, X IL%
bR U, KRR R, EE RS
(AR ZY SR iNga WA s A et 5 A
We? AT RER AL A Z G X e RAEE
Dy, FRATEE AN PEIL . REP
B mmBEARE Y mEEeE Y R
W O SRR A © A S PN IR

WE &y, RS #shE R § PC
I F 003 SCAR PG Lt bk o A 7 BE AR TR

WU R S e R s CrRr B E
(p=0.00<0.05) . Z5& LIS stht & I K i
KFEBAE, RATAR G CREWHICE
YT RE 2k A TRER ™ & JoI
BOLB S UCHARMA R BL, B R T RS
VEA ML AE BUIE 56 B A b 26 5 v (1) S B2 1
VRS, Xk SRR 28 7= it T 9% i B8 1) AN 129 My 1
A B SRAS Ml R AR 5 52 (] 26 3107 A B
ZFIIRM, Sish, FEREshE R TR
EAREPIY A QX NIE Y AP A E S
Wy, LRt ANBERR S AEAESNRAMA
8 PCHAMi T BB ECE gtk R AL &
FeMEA K. Han, 245% . 2465 f1256°5 X =
B 8 °CL 8 PNAYAMA, AT AR A FESE
RAEX . (Hl TR EMITERER T, &)

RS E T SR AT
55 i AR ST 5 I ) B 55 AH B AT
FUEXTC Y CHDSEVEAR ) Ao AR5 A 3
%, AR IR ST RE AR TAS 56 s ke 5 388 ik 51 B 10
3 CERAEIE (p=0.113>0.05) . X HiFik
SR ELRAT . LIS R AR RE A 5 2
RANEY BT B 126.2% , (KT 3E51.6%,
PEFEEE Ao T H S gt ik /K RS TGS S 1 A5
B SR B AR TR AR . X ]
A, FRATTIA R AT BE SR PR R T R 45 R A2 BURE o7
B BRGNS 2

16"23?;&13391)) EEEmB K, ABIFA
1@ % (n=5) S et R AR b 1) B S T
I )i 1, TEARGE RS %S
8 12-{mET =) O W&k e I meas bk o R
D ||@ =2k (n=5) N
> A A7 R W 1T B AT
£ 10 X 2 #
[Ze] i H; o
8T T * ISR RS o R
Q e , L ) 25 4 AT IR 3
16 14 12 10 8 5 4 FEREHLIXH A AR R

3 "C (%o)

FO S ARG e R & PO S UNHIR 2 4

e B e I BT YIS, i
55 U3 AL Y B = A O



76

EEHXMIFR

AR E BEAT LB LUK B, & 1L g A M
XSeER S PCHI RART <5 5AE (Ui
N o HERTIL, AT R A Y L
M DX A1 o AR A AL X Se R AR5
A A W Y, BRIV RO R 5

FTE XS KRS BB AR AR BE RS A AN . XA
ARBL B S PR — 7 1 ] BE -5 AR T K AR
K2 IR M A AF SR R Y AT G o X

BB S, KO REHAE KRR
U LR AR A A A B Ml b

] RUET R S Y, BN A
SAGSE EL K B AIRE 0, TR Ak
AR KAG AT IF B AR K RS o 59— TJ7 T, S Hl
AT RS A W 2 )P I IR g
{5 R A 307 ST . ARG IR,
AR BRI, R R A A T SE
PESRVERE ) R SRYE R RN L 3551 L
TR ERERTE S 7, 820 FIAT M 1A 11 4 Ml
VEUR L e bR B 7 AR B R i
Wi, AERAT g R T B R R R
S K FE T R R A R S A T R AR A
95— Bk

(=) PRARYTEE
# M

FE4-60004F LUK, Bl SEVEAR ML 225 19

B I 75 X B AR

ZARGE B LK Ak, R 8 CCH
BAL. (BE=) FER S BhE R E A
Fe Bl K R A, AT AK RS B WTE B
i 35 hk R A £ ) 2 A8 v i L A T R R T AR
B PR L

ARG I AMELE R E, Fife
A A AT 0 46 HH BT o B ek
RPN DN SN TR A N R TR B Al
B Y ETInR, s A EY
CAEPIAY L AR5 W, 1 Z ok [ AR
FFo BRSO ™0, P RER A 9 At bk
AR B, BRAEC, 2R M et (00 (A
R, LI B2 5 S PO T H A ik
B, RWUFENEYRIEZRL. #50
MEDSESEY N ER, 2265 . 230%F;
WA T ZHCARY), 12205, FAl]
K, B S5 R 1 22 7 A H
T SR MG AN A o X AN ] 1) ) 57 2R g AT g
n ek H TARRMEIERIG, WO R
B WAk, FIERISRN B R S R & A7
TESNRAA 00 R HERRHR 2 A4 AR o A
TR AT g

SRy —25 T i S T A iR R R, FR
Mgt 7Tk he S B A E (N=5) 530
SF (N=6) . SERSUb LR B (N=5) #%

BoRRR, wEm .

12

L o o (FE, n=7)
g s Uais g o)
e 10 ke R 22 SR 10 D% (%, n=11)
(%) KW (EERN . |[o% (5 =) |
e e\ e 8 X3 (B, n=5) B a3
ﬁﬁ‘&%%%ﬂdj ) Lﬂﬁ%% e 8 + Ai’ﬂj (EE:!; n=7) J
GIEORIET RPN SN | I
W < L) s T Ak 6 |
T3 R A R 2R A0
BT, R AR 1R . | 1 | 1 | |
2, S (F) Layxt 18 16 14 12 -10 8 6 -4
TR IR £ 00 285 1 B R §3C (%)
B, SR, fERRYS B= PRI G R b A ERT 1



RERMESTX RATEWZFERBBR: LIRS MRS 5] 77

1 8 °C, HIMEABIA-14.1 + 1.2% 7
~11.3+2.3% "1 9.7+ 1.4% " ik
B, RUERER S FCETAE, MR TS
#EXB, AT, S XA we AR I R VK
AT B T /N T A RN T e
MATREA H 2N E o DUUcE 4. &
FERIE#A 5 Cf% T M < gk ) 7T g 5 H4%
F A AE R A DG o B 8t ik T8 A
M O R B TR R WK RS A 2
EEEREAIEY, W SF s bk W AR AR 5E
VEge e 1) BRIk, FUIE e A AT RES 1)
A B S IR B D SR R AR AR R
b o AREE LB HE A HE A, S SO BB 5t
¥ A Y B FEAR F AR R, X
R B 1 T A 2 G R IS 3O AT DX 8 2 1) ] 3
R Y MR, B E X AR
W AT AR

A ST R BB R, 48 AR
T EZWCAHY . FIERIKRE (Col)
PR . FEFFSERI = Shid O MR 2, MAH
NERERTE Y BRI F O 4 i
Hh C IR AT RESK [ B BOME 4 2f A R
PR ERr, MiEE T —ERNEREY. W
I, FRATTIA R FL S 20 2 04 1) 5% SR w107 L ik
NEL FENE XS RINE Y R
LY FE 00 | SERTI SRR XR T g
I EYEERIAALL . X PTREE WA 4 A A
BRI A R X DIk, 2 S i
HAR SRR NG — BN, A EEN R
SRR A

w2 AR S B B B (S SR e BT
o SRS, ENEEHED A
FIRCR FIFAS L E, Ol H B R s
9 B, SEREFREITSIR A7
WATHNIE, ZIELZZYh £, (HENEFRE
LA, BRI E A DL AT S R
RAAERRE, Feile s SR A H B4

Yo AR A, 4L R
TR 32 5 2 4 R R A . RS AT
SRR N, TR TR — RS
N Ak, ANEHFFETEI . b3 A&
PRBF A T AT T X & 3R 16 3, AT
B AAIAS RE ELIETH 2 R 1k 9 D5 v b M
AR R AT LR B S P SR . X AN {URT
AR R U DR A R B T DT 1T
FIRETE, WA FEBYE . FIIMEHEFR
G AR TATRE L AN, MR —
PR B LETTD7 3, B AR AR A 19 4 57 X0 AR
A AN BT R SR . Sh T
U WE 15 7A 9% A5t 2 15 SOAL 2 T 52 R g
HHEALF R,

B AR, B9 = SOk R A
A, RIS XSO AL R ] AR, A S
TE T H U A R S SO R 3 A R g A
Moz o T = SO Y BSR4l
B IX SCAG R R AR R S AT ok AHE
TN SCACAZ L -5 il A28 1) (R IR, i Y A 7
FORBEZ SIARE, IFFEAR AR 2 5F
KAEREAE B2 i B AAYE D R AN 2 B0 5
(SRS

RNV A7 f AR I o 5Ll A
M BF BT , AR SOV =0 SCfk & M R
JEIHESE R . AL ML B AR
A T TCL NEGERIGER 7. sl i e
AN, BRI S SR EY R ILE e RE
/IR LN SV RS S /[0 8 €S R AT
Gy IR, JUHAE—SEA R B 45 40 vh 4 2
PRSI EY A LT . XAl feEA it
Alb 277 5 2 CELARAS A EE 6] A A7 R )
AL e RETE P IR, Ml REEIRE
FUM e NAER IR S 2 1k o VR ARl 2 5%
M ZLA NGRS, R R E RO T —



78

EEHXMIFR

e fl . BARTEAERO T M . B A H
H SRR R WL, (HREAR ™ 5 AT et Bk
YERRE RN 7T, BARIARIAE FULS K5
PR T W 5 25 ) B 3008k S TR A A § °C
o SUeRIE:, YENREvEshyy, AR
B4 HH B B 55 2 AR A T 5 SR RN Bl B R &
J7 B TARME & IRl AL G To e i H R
OB AT E A BRI —.

A 28 5 1) B 2 A R AT A Ab 3
ANHSC R T LA, mid =)=t
B SR A TRAS . &
Y7 i MR & SRR A3 L . 0 AN 2% A &
AUy R RS . 95 sh 1A
PR 6 2R S 2 RN SC Ak )2 1 i — R G AR
b o X EEAR AL X T4k 23 52 A Ak iR R SC
WL AR B 52, (EAS FRAT TR AL 25
WF5E o T FIRRBR ], A8 SCHAHC o B 22
TR R PLRE, IR
A1 AR b RO s A R B A8, T
JLTEE W 5 R A 2 B R B .
U, AR X ARSI AN R T Y st bk
AT R G ELEAIWFSE , DA B 4 1 9 1A
T I A M 8 5 114 ke J AR Ak A R b SC B
e iR rh FEH

(1] a @ RARJS Ry pu i Iy s a3 e . Sc
2000, (1) .
b. £ ATTHET20004F Fif f5 oy B Sz fh 5t
T 2, 2004, (1) .
c. X, P E A S SRR —— S LR JFA U Y
Ji s ad. Se, 2006, (8) .
d. 2. ATCAT20004E : HFRAR SR B9 T 2f AR
KhHd (RO dtat: Blgmprs, 2012,
e. %KL KT HE)T B A EZE BAR AR
Z. =R At Bl2Em e, 2011

[2] a el b smrfll. Zib2, 1988, (4) .
b. BRAZR. FMIVE s hE B+ Sh s i sy, %k
4%, 2006, (3) .

c. LhIRFAR. T R 5 S PE stk 2R LR G ) L
FRIESC, 2007, (4) .

d. 200k, ik - seOFHRIE,  XIHSE. X
HA A AR R R AR RIS T .
2008, (1) .

e. Hwm, BUKIL, REVE WRRIBE S L
Ak B AT AT, HESC, 2009, (2) .

f. Weisskopf AR. Vegetation, Agriculture and Social
Change in Late Neolithic China: a phytolith study.
London: University College London. 2010.
a.fil[2]d

b. bt Bt RSe I s b, M TS
BB, BB . 1999-20004F M8 % &k
Pt deat: e, 2008.

c. XA, JraHe]. TR M FUIN S L AR e
FEOMHT. T 3CH, 2010, (4) .

a.fa [2]d.

b. 5, w4F, BAFAESE. AT0HT2500-15004F
s XS AT DIRISE . I B
L . B (28 ) L b
Blegthfat,  2007.

a. XA ATTHIT2500 ~ 2 TCHT15004F i b X A
WZFFURE. BHCE N (525 ) deat. Bl
Mtt,  2007.

b. 2. AT G AT R RIS e sc]
IR ZR. W PAESCIRIE TR SO R
HAFE (1) dbat: BleEmft, 2000.

c. B, PSR THIR 5 AT LD Th S
eI ER. W AR SO RIR TR R
S (1) Adtat: B, 2009.

A [5].

a. DeNiro MJ, Epstein S. You are what you eat
(plus a few ?) : The carbon isotope cycle in food
chains. Geological Society of America Abstracts with
Programs. 1976, 8: 834-835.

b. DeNiro MJ. Stable isotopy and archaeology.
American Scientist. 1987, 75 (2) . 182-191.

a. R/PNEL, HIME, BRZSE WEHEA L
YA 5 A Y 25 R 9 3% A Rl 0 3%
R, BHECE W (248 ) | dbat. B,
2007.

b, 5kEHE, e, RS ZHULEE . By
8 NG N o RN - e et Y 2 & )
(224 ) dest: Blegmimt, 2007

c. BRARTE, auh, WA, BSpBthl K EF R
SRUERIER. %5, 2012, (9) .



RERMIRSTX LA EWZFERUBNER:

VAR e 2 M L I 1 41k 9 51 79

[9]

[10]
[11]
[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]
[20]

a. BN, [EHT,
S, 1983, (3) .
b. Jr#EWT, SRS, TR N T RS el s fks
HE19974E I &2 4. %y, 2000, (2) .
c. A SRR T, @M ECHE. bt
HRRZF], 2004,

d. Jrae]. @IMTTIN . IR IR LR,
FE Ak, 2012, (5) .

Fek. M TN BHE R A T

iR kSR

W [9]d.
[ [3]c
EUMG. 5 U 5 S s i B S RIS L

PRSI TR S . HOR & (1) . db
U BlARReE, 2009

a. DeNiro MJ. Postmortem preservation and alteration
of in vivo bone collagen isotope ratios in relation

to palaeodietary reconstruction. Nature. 1985, 317
(6040) : 806-809.

b. Ambrose SH. Preparation and characterization of

bone and tooth collagen for isotopic analysis. Journal
of Archaeological Science. 1990, 17 (4 ) : 431-451.
c. van Klinken GJ. Bone Collagen Quality Indicators
for Palacodietary and Radiocarbon Measurements.
Journal of Archaeological Science. 1999, 26 (6) :
687-695.

a. FREY, AR B =00 R AR AT
i, 1984, (10) .

b BREHE, EEE, WA HAKEYEIN
Wi, %y, 2003, (2) .

c. WIREER, EERE. R T A

O3 Al B, 2005, (3) .

[ [9]c

Bird MI, Pousai P. Variations of 8"C in the surface
soil organic carbon pool. Global Biogeochem Cycles.
1997, 11 (3) :313-322.

Bocherens H, Drucker D. Trophic level isotopic

enrichment of carbon and nitrogen in bone

collagen: case studies from recent and ancient

terrestrial ecosystems. International Journal of

Osteoarchaeology. 2003, 13 (1-2) : 46-53.

[{ [3]b.

W [3]c.

a. Hedges REM, Reynard LM. Nitrogen isotopes and

the trophic level of humans in archaeology. Journal of

Archaeological Science. 2007, 34 (8) : 1240-1251.

b. Bogaard A, Fraser R, Heaton TH, et al. Crop

manuring and intensive land management by

[21]

[22]

[23]

[24]
[25]
[26]

[27]
[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]
[36]

Europe’ s first farmers. Proc Natl Acad Sci U S A.

2013, 110 (31) : 12589-12594.

afd[2]a.

b. Lee GA, Crawford GW, Liu L, et al. Plants and

people from the Early Neolithic to Shang periods in

North China. Proceedings of the National Academy

of Sciences of the United States of America. 2007,
104 (3) : 1087-1092.

c. Z 30, E AL Ty X 37 b AR AR L 25 T i

g IARKRS:, 2014,

BV, LMRE, XK. =Tk pg 22 K stk

R STAL R 8 A7 119 2 R 3L Rl ity
2000, (3).

LA W T A A ARSI R AR -

KTPALRM BB AR, Kl E T, 1982,
(2).

SRR B A AR RS E AR . Aol

T, 1994, (1).

XA, ). B d TN bk R R 4 IR K Ay

Mr A E Hy, 2007, (2) .

[/ [3]b.

W [3]c.

SR, b, BhAE s IO LAMIEE 3T

AN s s (W PN 7/ L TNV TN S i o
iz, 2010, 29 (2).

Chen X-L, Hu S-M, Hu Y-W, et al. Raising practices
of Neolithic livestock evidenced by stable isotope
analysis in the Wei River valley, North China.
International Journal of Osteoarchaeology. 2016, 26
(1) :42-52.

il [8]a
[ [8]b.
a. BEME, B, x¥E, JrER WS M TR

JE Ak H A S s A Y o 2R R R 2 HE ST
i, 2012, (11) .
b. XA, JrMER. M ECE Sk A A
R A SRR R LA oM. 4R, 2014 (3) .
X AR, VS DX R B A e A U 4 e A
P 2. RIT % (434 ) . dbat: BlER
#, 2006.
TR SO T RESE T, AR BN ST K N
R, TR E NI E R B S RN . K
HRREE, 2008,
W [2]f
a. XA P EF AR AR E R 2 .
B S RREE, 2007

( T84t )



84

EEHXMIFR

[ 31 ]yl R4 SCHIIETE BT 4. i Tty B RS dt ik i 4l o5
EH %, 1987, (2) .

[32 ] VIRg 4 ST RT. Bl VE R A it bk i k4. R
iy, 1989, (1) .

[33 ] BEI/K PRt TARBATT R 23 BA. ] pi ol 1L HE Al

ALY S A, B A, 1960, (1) .
[34] 2Ry LGRS ERTHE e 3. dbat: #
. 2001: 151
(e K R)

( F4279751)

b. VL. ) XSO 1 5 2 gE. L
ate AR EsCER I AL, 2009.

[37] Wl [29].

[38] HuY, HuS, Wang W, etal. Earliest evidence for
commensal processes of cat domestication. Proceedings
of the National Academy of Sciences of the United
States of America. 2014, 111 (1) : 116-120.

[39] Barton L, Newsome SD, Chen F-H, et al.
Agricultural origins and the isotopic identity of
domestication in northern China. Proceedings of the
National Academy of Sciences of the United States of
America. 2009; 106 (14 ) : 5523-5528.

[40] alf] [28].
b. Pechenkina EA, Ambrose SH, Ma X, et al.
Reconstructing northern Chinese Neolithic subsistence
practices by isotopic analysis. Journal of Archaeological
Science. 2005, 32 (8) : 1176-1189.

[41] [ [29].

[42] a. [/ [8]b.
b.[7 [8] c.

[43] [ [3]b.

[44] B8, =uf, ZE08. PHEhEZFR AR
U wtE (R X A T R A B B A 1Y
JEA B S ) —3C. 3, 2014,

(3).

[45] M [3]ec.

[46] [F] [32] a.
(471 [/ [29] .
(48] A [8]c.
[49] fResiss, AR, IR iU NgE

TFRITRYHR. R 5, 2013, (2) .

[50 ] Liu L. The Chinese Neolithic: Trajectories to Early
States. Cambridge, UK. New York: Cambridge
University Press, 2004.

[51] W [3]c.

[62] a. WXEAE, (0. M<pIiik 200248 B IF L A5 HE J
S, Faly, 2006, (5) .

b. 6 [8]b.

[63] [l [49].

[54 ] Wipafelr R4, F2E27 deat: ol i b,
1992.

5] [ [29].

6] I [8]c.

7] m[49].

8 ] Harris M. The Abominable Pig. In: Harris M,

editor. Good to Eat: Riddles of Food and Culture.

New York: Simon and Schuster; 1985. p. 67-90.

[59] ZE:GME, Brunson K, FFFY. o UM DCH A1 #i it
BN HIBH WA I & 1 s 2ot 56
MLe sy, 2014, 34 (1) .

(FTiEsiE: ¥ F)



