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Abstract: Refitting of chipped stone artifacts is an increasingly common research method in
China. Grouping artifacts into raw material units is always the first step as the preparation for
refitting. Refitting studies are very time consuming and sometimes only little is found to be fitted
together. However, the units formed in the refitting process still yield useful information. We
discuss minimum analytical nodules (MAN) and their analysis approach (MANA) as a means
of further understanding site formation process, technological organization and mobility at the
Xujiacheng site. The site buried in the Malan Loess overlying the second terrace of the Shuiluo

River in Zhuanglang County, Gansu Province. Archaeological materials were mainly unearthed
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from the 4th and 5th layers. The assemblage used in this paper focuses on the 346 stone artifacts
which were unearthed from the 4th layers. 11 different raw material nodules were identified

including 124 stone artifacts.

The minimum analytical nodules analysis shows that the distribution pattern of stone artifacts
in the main archaeological layers were resulted from in situ stone flaking and retouch. The
interruption is much stronger on the border between different layers. The stone artifacts have
strong expedient characteristics. Basing on the limited area, it is difficult to separate different
types of activity areas within the site. The MAN could not be refitted completely, suggesting
some artifacts were moved in or removed from the site. The implications are that occupants of
Xujiacheng primarily employed relatively short foraging trips around the local site, and there

were likely several living centers coexisted in this area.

MANA is applicable to assemblages that contain materials which are highly variable in color
and texture. Limited by the lithic materials which were dominated by quartz and granite and
small excavated area which is around 20m’, this research does not show all the potential of
MANA. Future studies should combine all potentially useful methods together as a means of
building more robust theory to get more information on lithic technology, site formation, spatial

organization and human mobility.

Key words: Xujiacheng Paleolithic site, Minimum Analytical Nodule Analysis, Site formation,

Spatial utilization, Organization of mobility

J5RHR /NG HT (Minimum Analytical Nodule Analysis) & i 5 2= & EBE &5 &
WR IR R FEKIEARENME (B, Fiihss ) RIEEHT (W XAT9EE)
b RN I 15 5 WA N P N i3 TR £ v DN i iy B S i 7t | 15 SO I S 1 50 N 2 o
V1) 1) FE 25 15 T (A4 6L o Frison!™ 8 JLAFF 9% Hh i S AR % JsURH B8 /0N 587G 1) 23 A (37 B A e DUl st dak
B 32 X IR ) o A s Kelly™ 8 H il 138 S0 b X 161 Abagt ik (1 47 1) S 2647 T R GE 10 S50k}
INFTC AT R TR A R AR 5 (R B S, W70 A P At e A S BT S5Ok R G 14T T
BE—20 %14y Larson™ /e 4 A o & 0 97 S B SE Rl 1 AT K 8 T 50k R /N BT o Hr
PR, FREE NP3 T T RS .

KA K AR E PRI 2> FROCREAT IO, 2 PFE MR g SRR, HPtE 4Ll ah
[7] — J5UR .76 A At A i oo N SRAT S B RS AT AT 25 2 i 2 o JsURHR /N T ) D fig
2T APFE IS AR, BT A 5 IF B ST 1K) 23 B 40 v B T A 425 b 5 v
HH0EW, FAEESHAE SR DB 15 5 07 S iz o gk i 248 B, A
B DA H IR AR S A A8t b 1R )t A 2 M RE, BRI OB /N R T I B
ESE RG], DTEPEFS IR B R A T Tt i e O R AR
RIAT AR L etk (Al R 7 X5 7 1 A R .



+320- A K R M 34 %

1 WF5ERsRL

IR AL T H A FE IR EL T IR 2 AR SR A v N, M B AR AR R 35°04'44.8"N,
105°47'49.0"E, 4K 1398m (& 1) . thk R ILT 2009 47 6 H 29 H, R a5
i BRI R A 2% BT T 244 7-8 ABCE R, 8 BT 20m™,

TRHESE T AU A RS i B R B A b, MERR A 9 =, Hh AR 35 2
H AR, AT EEA 4.6~2.3 JAE Tl A 6000 434, A gy 5442
15, S 573 4. Al CAr . N, RREFEIRANAM (7.1%) « £it% (2.6%)
B (24.6%) . WrE (12.6%) . #EHL/ 7 (49.4%) . F s (3.2%) R4 2K#E (0.4%)
AR LAAEIR SRR T, AHE BRALES IR, A /DR MEES . iG] a8 R U ) 48 .
Al ot R B R ERIMERR AT, DA S, fRREE O A5 R R EUR AR H AT o, D
DA A R N AN —, SRR S AR TNIESZ AN g B
FRAE, ZRHMIEN T, W AanieE, seie st a7 1k, EZ 48 (Bos
sp.)« HJE (Equus sp.) M5

e | g 8 A 3

35°15

35°10

35°05

A
T

‘Dbwos /K 0,_1900m
105°50 106°00°

1 SRRyt B
Fig.1 Geographical position of the Xujiacheng site

2 Jkk /N B Lo A

Fril i “#.I5” (nodules) 52 F5 KAl i H2 ORI ARSE . B, B g, WEHLL
JAT B AERFAE I — BRI o R AT RE /AN ALRE Bo bkt R AT DARRIS i N0 555U}
AT AR . BRI, A AR RS X REVE AR I e B AR BB
PR 2RI R AR T [R— S e A A il %% E SRR TR — iR, Sizelin
o AR, A5 AR Uk /N 57T A A il A B B IR TR N e e IR .
R SE P, BB BN IUAR S I M B sl S e F S WA AR. 7E S Pt fE



344 AR TR R R SR LA R SRR RN T A +321

o, I T R R A B, ok b e e iR Oy T B R R R R s
WIAA I TEREN), Hor B RS AR RIRAE g PR AF . Bk PR 3R I 2 5 38U/ k)
BTG AL ) T PR E B R BRI . BEREGRIUCE 24805 B, BNV E R R T AR &
R Bk, B “lkHg/Noc 08”7 (Minimum Analytical Nodules Analysis) o

Al R AR E, BRI 2, A3 B N RO R A N R, 1
HEFF R Bk N B C o AT R AT AT Pt . [RIINE, 255 BrORL R G (R~ T 20 A1 @A T AH B
R A2 e Bk g /N BTG 43 B w4 B PR DR

Larson %K J5URHee /N BI040 g W RZEI0 AN (3 P J5URIARS FLAAE 38 i 2 B0
A R, AR A 2R TR 2 TR A Frs W) R 2 A
R TRIE, WRIILN BRI 5o A R U T RE TR kgt e A-h
R JEORHE A it A H AT OOR I T 1, IR SV EE W A AR R AT T B2 ASCA
P UAAMAS O R e, T B RN T N TS A SR AR, RN R
BRI AR BRI IT, 2RI,

AN AR B G 2R AAT B AR AN R R A ZUE L bk 2R A, R oo nI ko 4
AZHIG. APIT. AR R (UIESEEAEEA ) Boo. W/ sERe (k.
Peo ) BoosE, eI ORI RO A B AR B R AR — A BRI AN B e,
A A RZHTCR P i, IREGEANAT A de T A I L R b (R ™ i, AR A X e A
i Y. EH R AN OR s A A BB ER / 4 2010 A R I R 0% ™ 2B 3K S8 A 1) i PR A
A, T BRI AR 3 DRSSPI 4P 44T A, (R ARz n] ReAE gtk N 584 T
FEIR S T 2 oAb 7 AR, A s ARG 20 A W] Rl iy Hh st ik gk AT b0 T s ff
Mo ZRB BTN HA R AR SRR A S, A5 X2F. tn, “A%+A
AR W RS WoR T NSRRI T R A AN, O T stk A A
SERE A AR A P AR, (H P EUX LA ] TCE SE A PE A R R DR AT B A A B B A
AT I TEAE A . FREEULEH ), IR HETR HOR E A R I RAS R o BE 8 7
oy WS HE AR SR R Bz B NS, A AR UER AN gk JUH 2 B2
AUl 70 o SE R E R ok . SR, JEURHR /N BT B ER IRIE S8 A A A SR N RAT N
FE, HABAVETE i S A stk N DL RGE R R AR SR ah R T — AN, A
TIA TR AR H AR A A

JiRk g5z /)N BTG )~ T 23 A6 TR stk (K O RR R A R R . #ig |,
/28 5 2N ot o o S e 0 R 1 R /7 S T W 35 v = S D 1 o T S o T

= 1 Larson fER&/NETTH RS ERE

Tab.1 Classifications and Explanations of Larson’s Minimum Analytical Nodule types

ARG EZ L/ LTH
TH VEDas JTETH HILH
RAE LA eI R T A RS B3R | Jsthil Py A7 A2 OO L IORE SCas) | thl P AE B 2= .
HEAT YR AT G A e AR R 1) =) AR e g DL 57
THAE PR
H. D H. 4 B R4
T HAS I+ 5 T HYEy -+ A TR THAE PR AL




©322 PN SO SO 34 %

I M S OG0 Hr—FE, LU BRE oA RHE B A R sl R, BE M ST IX e 3 )
(K1 AR HEB) T o

3 A il R IR /N BRI o) 45 R

ASCEEUBUE . T, A Y LSRR TDIR AR S A, ek i i (0 JsOREEAT fe /)
ST SN o I 9 A AR TR AR 3-5 A A AT SCAkastd, FLrh B 3.5 S A op ) S R AR A Y,
TCIEIRIAT R SRR N B TCHEAS, MR ASSCIT IO o 5 4 JRARAIET 5420 1F,
AMCECREROR, I H 22 B R A S W e LUK AT s AR O AT EJeioin AR 24X 73
WO A SCRUE PR AR IR IR (1 J5UREEAT T 08, SRR UICH . MK e 9t
A SR I KA Tl o AT SCREAT IR N L T OB AL 346 F, A fldh
Bl 6.4%, WA IR AR SR AN T 1T AL AL OB s N STt AT
Ak 124 fEafldh . RS S g . Jebdn . BERCA  BEBURCE DU AR . ASCIURES
A /NI OB R 5% IR T A 44

1 8. GERUACE, B, FUbdiy—, Aekamm (& 2:1).

280 Ao, KU, BSSIARERE, KO, WEAEARE (K 2:2-3),

3t froedy, FLAT, RESMiELEE, WHEAR, Skt SRaRg, Jkard
EREEER (H 2:4-7),

4 0 o, IR, S IR AT UL A SRR, By ORRE

B2 FEREs/NETT 1. 20 3 AT &
Fig.2 Stone artifacts from the No.1, 2&3 Minimum Analytical Nodules(MANs)
1,3-7. @ ki (Flakes) ; 2. 3 A (Split flakes)



334 AT HOR R Z IR kA ] OB /N FRC AT +323.

5 HT0: ArUcE, WK, WESMIEICRE, WEAFARE, PR — (K 3).
6 Hot: s, KO, WISMILEE, WHKE, ABRRmES A0, NEE
BLR O PELL

THIC: febda, ARt WEA T AL, M0 R EAE T, WIRZRRGATRIY T
8 Hin: e, KEO, ABOEH, WEYRRRIEE.

9 FIG: MERCA, AaRth, WA th, W .

10 B0 A, K, Fesmloes, WEATARE, BB —JRE.
11 0. A9, KM, HEgmeeE, WHEAH, SHEEBIL

MRAEA S SR 1 JsURH s/ NoT 7 R R, wlRE L 4Laln e A PR3, o,

3 %5 ERER/INRTTI AT @
Fig.3 Stone artifacts from the No.5 MAN
1,2, 11. B % (Chunks) 3,5,8,9,12. & A (Flakes) 4. % % (Core) 6. L & (Split flakes) 7. 4 % (Notch) 10. &} (Flake
fragment) 13. 284k £ (Point) 14. 34 %] £ (Side scraper)



$324 NI

?
B

KA pIn (AK) KA (1. 2, 3. 4)
B B Rt (A1) . 2Kt (B
), Bl “fit%+ fds+ A S+
Pe/WER R 455, 6 W4, B2 “fi 4%
+ AR W R R AEE T, 8 9.
10 PU4l; B3 “A7 2K+ Wbl / i 27
FFEE 11 e (B 4). b 6Bk
BN IR T 2 X EE A4 (K
5, MEGEL ), & 29 HHad, H IR
/N TG A R B 23% (R 2) .

TK\\\\\\\\\\\\\\\\*

=\

I

a\\\\\\\\\\\\\\\\\\\\\\\\\\\

Rl [TT=

SWIR. BAE nER zE6HE aoE

B 4 RREBU RSN ETAATIREEEHE
Fig.4 Categories and frequencies of stone artifacts in
different MANs

Cziesla R 28 Ab IH A7 4% 1581 KA i F 5 - 4] 73 0 0-7%. 9%-13% FlT 15%-70% —
ARG, 2 rE BB R AR TR AT B LA A A N A s B T N A R T e A
PhE, AR IR /N BT A A R A S AR B R . X R B RAIE T JsURHR

/N R O3 D BRFICBE 1Y) W] S
BB 55 A R A o i 2 S T T —
ERUVEP

3.1 FERE/NATTH R B 27
3.1.1 BITAAH M4 E 216

57

KA 56 |*

K6 Box, SH/PNRicia
Qe NP TR PO S N
LR AER AN HL—E7E 55
WK 29 1494.9-1495m 19 10 cm i
PRl py st kb, =25 8 Hot
IR o Al A . e —4E i 54
1K 27 1495.05-1495.4 m (K5 [H P,
4 R T AR R A T AN A

4150 [0 L. B 5. 6L s3]

A (RRETTHE ) MR T
ZH PN Ak B 1 2 B A Xk A
TRRMESN, HRBEADHILHN 52

RO TE A0 SN e 50 51 52 - 54z
NS, = 185G 28855 = 385T
BAPHE 5.9 em-37.9em [ X A} -iai;‘: A — sqa;-m‘ B
W (% 3), FHEE 17.1 cm. . 68T-EH. BB, BR¥E . GHRTNR, R . T, B
3.1.0 FEHT 5 ERHB/NE TS SR T E 4%

Fig.5 The horizontal distribution of MAN artifacts at the

MeFitior A (B S5) K

Xujiacheng site



34 BB AR S A 46 5 BORHEL N PG AT .35+
x2 ERm/NETANPEER
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Fig. 7 Relationship between MAN artifacts number
and maximum coverage area
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