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Abstract: The Madigou (MDGQ) site provides a new archaeological sequence for the Early
Pleistocene in the Nihewan basin, North China. This paper reports on the archaeological
sequence, which is attributed to an Oldowan-like (Mode 1) industry. Emphasis is placed on

analysis of site formation processes and lithic technology at the MDG-ES Paleolithic site within
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the MDG site complex.

The Madigou site complex is located in the key area of Early Pleistocene human occupation
at the Cenjiawan Platform in the eastern part of the Nihewan basin. The MDG-ES5 site was
discovered in 2007 and was excavated by staff from the Institute of Vertebrate Paleontology and
Paleoanthropology, Chinese Academy of Sciences in 2014. A total of 22 m” was exposed and 143
stone artifacts, eight mammalian fossil fragments, and 235 cobbles were unearthed from the site.
The stratigraphic profile, 8 m in thickness, is comprised of grey-yellow, grey, and grey green fine
sands, silts, and clays. The archaeological materials were located in grey-grey yellow fine sands
and silts. The site is characterized by the concentrated distribution of gravels (roughly 4-8cm
diameter) in which small numbers of stone artifacts are contained relative to dozens of cobbles
and pebbles that are varied but size-sorted by hydraulic action. The current study thus indicates
that MDG-ES has been preserved in a secondary context in a lakeshore environment. Multiple
lines of evidence include the distribution patterns of archaeological and natural lithic materials,
size sorting, artifact abrasion, and spatial patterning. The MDG-E5 archaeological deposits
most probably were buried in lake margins deposits of fine sands and silts that were moderately
transported and disturbed by relatively moderate energy hydraulic forces. This indicates that the
MDG-ES5 artifacts have been buried and re-worked by natural agencies and are not in primary

context.

Technologically, lithic raw materials were procured from an adjacent area ca lkm’ in size, in
which silicious dolomite, chert, and volcanic lava dominate the rock types. The flaking technique
is direct hard hammer percussion without core preparation, and modified pieces casually
retouched by direct hammer percussion. The flaking strategies morphology of the stone artifacts
were simple, producing a Mode 1 assemblage which most resembles the Oldowan industry of
Africa. Preliminary paleo-magnetic dating indicates that early humans colonized the site most
probably at 1.20 Ma. Excavation of the MDG-ES site is particularly significant for study of
site formation processes, which helps us to interpret the adaptive behaviors of hominins in the

Nihewan basin during the Early Pleistocene.

Key words: Oldowan-like industry; Site formation; Early Pleistocene; Madigou-ES site; Nihewan Basin
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Tab.1 Stone artifacts classes and frequencies excavated from MDG-ES site

2K AU (Categories) # = (Frequency) B4 kL (Percentage)
f1#% (Cores) 25 17.48
f14% (Retouched pieces) 5 3.50
J% Fir (Detached pieces) 113 79.02
SEHA i (Whole flakes) 19
% Fi (Flake fragments) 12
Ikt (Chunks) 82

J 1l (Total) 143 100
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MURERE, 7308 d7 20.28% 1 16.78%, TMLAZIIA . K BEACH SFXEE K LA
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AN ] JEORHE 3 A0 ) S 2B B b R FH 2Rk, A R R 8 1) JEUR B R AR LU A R A i
HE, GERA T LUB AR LS JEORL R 2, TR R URE T 1 2 A i
AHEEOERY, BEEEEA . R E A MATRE NiZK A R R R sh b
(REE, s JEURE S Bk st bk IR 2 R — ek B alis 7, (HE B e
lkm Z P,

32 AflmANEER
WA 3 o, ATHlE A A LU RO, ANRIZRACA S KBS T R, A
B, PR 36.20mm, AR, FHKE Y 80.84mm, SE¥EA . IR ATRE F
()RS IE 22 AN K, AR HORIE B (R bR O 22 B KT 58 480, RS8R/
AR LN o ATl I SRR O, % R P EE R R RN S R R R
3.3 EF
25, HAHlsdlA 0 17.48% . R b7y A AR 4% 41 4% (Chopper cores) (n=9;

36.0%)\ T 2% (Heavy-duty scrapers) (n=5; 20.0%). 41 #% &4 %% (Core scrapers)
(n=2; 8.0%). Z i1k 41 4% (Polyhedrons) (n=5, 20.0%) 1 & 47 #% (Causal cores) (n=3;

= 2 MDG-ES Al & ER gt
Tab.2 Lithic raw materials of the MDG-ES site

R} A HERATzE AiRE K& Hith
AiblmAE N % N % N % N % N %
Fiks (n=25) 10 6.99 7 489 8 5.59 0 0 0 0
£1%% (n=5) 4 2.80 0 0 1 0.70 0 0 0 0
SEHEAT i (n=19) 7 4.89 4 2.80 2 1.40 6 4.20 0 0
R (n=12) 3 2.10 4 2.80 2 1.40 2 1.40 1 0.70
Wik (n=82) 5 3.50 50 3496 11 760 12 8.39 4 2.80
it (n=143) 29 2028 65 4545 24 1678 20 1399 5 3.50

®3AtlRAXNSEERITR

Tab.3 Size frequencies and weights of the stone artifacts

RNEEBFIT — AR (mm) EE(®
AflmE | ME RAE FHE s.d. &/ME BAE FHE s.d.
Fitk (n=25) 46 121 80.84 16.55 43 791 356.12 22239
Fidk (n=5) 17 50 36.20 14.29 5 83 35.00 3238
SEREAT T (n=19) 40 99 60.42 19.55 17 337 91.47 77.55
W (n=12) 30 110 55.92 23.70 5 337 81.42 107.16

Kbl (n=82) 20 119 59.56 32.18 3 2127 183.06 275.35
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FEITE 60°~99° 2 [], ~F-¥ 81.5°, REHI A Akx At — 23 s,

%= 4 MDG-E5 Hi s Az =
Tab.4 List of cores from MDG-ES site

g O AEMmmgep
oM R Y e %
MDG-E5:0082 FUMMKALZRATAZ Ak fMiRAE  74x56x39 140 1 §] 6 0 49 50 76 U

MDG-E5:0098 FUMIMKALZRAAZ TR FEITE =% 68x61x28 139 1 §] 3 0 16 90 70 Vi

i

d
&

MDG-E5:0002 XUHIfRABA A% AHe  ffka  101x86x53 467 3 H/ A 10 2 46 30 78 5
MDG-E5:0058 XKL A AT#: 4 WA 99x86x59 486 2 H/ AN 7 3 51 70 91 g
MDG-E5:0147 XURIKAAS A% B GBI =% 87<71x53 340 2 H/AN 5 0 68 40 87 Ak
MDG-E5:0203 XUTMKAIZS £14% ik WA 70x59x40 181 2 H/ A 8 0 42 40 67 5
MDG-E5:0269 XURIAAdAit% BT A 52x47x39 140 2 H/A 7T 0 51 60 80 Vi

MDG-ES5:0377 MUMWKHIZATHE  Frdk AT 46x40x23 43 2 H/AN 7 0 42 30 60 5

MDG-E5:0380 XUHBKALZS A1 A A 70x55x37 166 2 [ 5 0 32 60 79 W
MDG-E5:0024  HEALHHIAE Wit MERE 101x74x54 422 1 A 5 1 46 40 85 bl
MDG-E5:0157  EMEEIZ A HERE 80x77x75 650 1 8] 5 0 69 70 99 bl
MDG-E5:0181  FEAIHIEIZ  FH GEA S 75x74x65 553 1 §] 8 4 65 70 95 bl
MDG-E5:0214  FEAHIEIZ  FHH A S 83x74x63 422 1 A 5 0 5340 90 bt
MDG-E5:0328  EAEIHIE  BRf MBRA 94x71x42 436 1 AN 10 0 42 30 83 5
MDG-E5:0003  FiAZEIHI%E Wi fiRgs 94x47x30 110 2 A 10 1 370 18 &
MDG-E5:0221  fi#%0EI# Witk #ERA =S 67x56x35 173 1 A 5 0 22 55 86 Ak

MDG-E5:0016  ZT#EA  FH¥ fEIA % 76x66x64 525 5 [/ AN 18 1 52 20 82 Vi
MDG-ES5:0159  Zififkfit% 4k AT 81x66x62 396 5 H/A 18 2 45 30 75 5
MDG-E5:0209  ZHikfits  #Hik A 95x82x69 778 4 H/A 13 2 69 35 92
MDG-E5:0242 LAt R4 AT 211x81x78 791 5 H/ AN 12 1 70 40 73 5
MDG-E5:0315  ZIiifkfit%  Abk A 77x66x64 304 4 /A 20 2 60 20 85 MY
MDG-ES:0118  [fizifi#% S fRRE T2x68x21 1171 A 1 0 67 80 73 i
MDG-E5:0249 B fit% R A RS 70x65%59 290 2 H/A 3 1 52 8 96
MDG-E5:¢05 Rl A % Wit faRRE 97x87x50 533 1 §| 2 0 52 40 76 5
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BHEICH e s B 19 1F, R LA RS S, 2o T R 6 1F, b4k
B AERER A A 0 2 PR A R LA TR TS A B e el R ok 28 151, st
HERA T LI BRIV B o, A T /6 1F, Huch TR A B34k o T ALY
Q@A) M VIERG R (U AF), RILIVRLA T (€5, B12) .

11 MDG-E5 £ A%
Fig.11 Selected cores from MDG-ES site
1. PRI HCHI 2% 41 #% (Bifacial chopper core, MDG-E5:0269); 2. 41 #% | Hil %% (Core scraper, MDG-E5:0003); 3. %5 {441 4%
(Polyhedron, MDG-E5:0159); 4. T A Hl| %% (Heavy-duty scraper, MDG-E5:0328); 5. % [ffifA471#% (Polyhedron, MDG-E5:0242)

12MDG-ES HEMEA R
Fig.12 Selected whole flakes from MDG-ES site
1. 1 %! (Flake Typel, MDG-E5:0286); 2. I1 %! (Flake Typell, MDG-E5:0230); 3. 1 # (Flake Typel, MDG-E5:0276); 4. VI #! (Flake

TypeVI, MDG-E5:0169); 5. 111 ! (Flake Typelll, MDG-E5:0004); 6. I1I %4 (Flake Typelll, MDG-E5:0357)
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Tab.5 List of whole flakes from MDG-ES site
Kox g x B ER =) i PeyTa,
X T, X 1 &
(mm) (@ G ExFE o WE . e i
mm g ﬁ)ﬁ ’?mm) Fi R ¥ n JE ] SR EL

MDG-E5:0001 1T  fifiiis PR 2R 88x69x57 337 [ 55%31 w® 3 ! 60% 106° 87°

FRAG 5 JO R ddE B

MDG-E5:0004 11T WA PR R 44x38x11 17 AR 20x8 b 7 1Y 0 80° 117°
MDG-E5:0067 11 Zuls PR kil 56x57x56 96 HAR  37x22 ¥k 2 e 30% 88 9I°

MDG-E5:0109 I #EFA=% PPk Uil 48x61x16 36 HE  26x11 i 0 ! 100%  94°
MDG-E5:0115 V. =2eillisy PPIR - KL 59x54x23 63 % 12x5 % 1 ! 70%  96° 97°
MDG-E5:0142  V A PR T 94x64x37 206 % 155 R 6 ! 10%  109° 86°
MDG-E5:0148 'V ffiis PPk KL 49x65x34 111 A7y 29%9 3 5 =N 15% 98 103°
MDG-E5:0152 V. EEFH = PPR - DUl 49x42x15 42 A7 33x12 & 6  —e—  90% 121°

MDG-E5:0169 VI WA W KL 61x53x26 71 AN 11x9 A 6 It/ 0 117° 94°
MDG-E5:0230 11 ZutE PR REC 85x68x28 164 [14K 50x18 i 4 ! 55%  126° 75°
MDG-E5:0276 1 fEBiA 2 PPk 2R 41x44x13 25 K 21x9 W 0 100%  95°
MDG-E5:0277 11 Ziky PR R 47<68x26 111 [H4%  37x23 ik 1 1 95%  109°
MDG-E5:0286 1 ZRE PR R 84x54x22 94 (AR 39x16 ¥k 0 100%  97°
MDG-E5:0312 1 HEAA PPIR 3R 44x41x20 37 A% 2017 ik 5 1 30%  106° 94°
MDG-E5:0329 'V REFAZA PR Rk 52x57x29 82 A9 33x12 4 e 50% 116° 90°
MDG-E5:0334 11 A PR KRB 65x49x20 66 [ 31x19 R 2 ! 30%  122° 91°
MDG-E5:0347  V WA PR JEEE 43x33x16 30 A9yE 22x10 1 N 90%  102°
MDG-E5:0357  1II WA PR I 99x64x22 120 HAR 42x22 OF 4 IN/ 0 116° 71°
MDG-E5:c01 11 AT PR REL 40x52x19 0 30 4R 16x11 & 5 le— 5% 114°

AR PAMELNERAR Z (n=9) , HUCHRER (n=8) , AT 2 F 2N, &
PR ARG T (n=12) , JLUCHAEGI (n=5) , &4 2 407 B8 3 G 1
A 120 7 S BT BRI AL S AR BRI AR, A 2 A Bl
FFT R RO A7 R I ER 2 AF TR B A LA VIR Ak, BIASTRIRERE R B B AR A0
A BT REIAE 5096 ZiAys A IR s DT [ BLE R 28, AN R L B B
SETT R RE; AR T R EAN B 3 A T AL, AR DR A A, AR
F 1-7 A, P30 3.8 Ao SEBEAT P AT 1 A AE 80°~126° 2 TH), ~F-EJ{E 4 105.90°; W]
WS S A 1245, ML T1°~117° Z 0], P 91.33% 1 1y I S ik LA
PPRN T, AT 1A R a2
3.5 A2

BHEACH £ 5 e 5 DI A (K13, BRAR T B LR 6. K
RIALHR TG 3 A7 SR FAR S & 1 AR JORHT 4 1E A, 1A MRS . AdeE
AT 3N SE A Fr s 2R . A EHB B O RIS B, J)GBORRR 1 AR URIRER L 3
NNGEN, HRE VA TG B PEALER ARG = 4h, ooy i, B f
3EH B, 2 PN IET . AT T) SR 64°~80° 2 1H], SFEIfE N 74.2°
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13 MDG-E5 H R A2
Fig.13 Selected retouched pieces from MDG-ES site
L. M 28 (Notch, MDG-E5:0375); 2. fill il #% (Scraper, MDG-E5:0008) ; 3. |/ #% (Scraper, MDG-E5:0369) ;
4. k2% (Denticulate, MDG-E5:0378)

& 6 MDG-ES LM ARSETE—K
Tab.6 List of retouched pieces from MDG-ES site

N % [Z34
R S hxiwr%;@%ﬁdAw%ﬁ  wE wmEmmE P
BEBE  nm) ALY (mm) H/m &
MDG-E5:0006 filFl#% #5A v 17x33x8 5 1 5 34 B kW 6 1 g 77
MDG-E5:0008 EIHI#¢  F A (V) 40x59x26 50 1 B 34 s ErE 15 1 %Y 74
MDG-E5:0369 #IHI#%  #6f A (V) 48x31x19 29 1 24 el Em 13 2 Bk 76
MDG-E5:0375 [M#kd ks £)r (VD) 50x80x20 83 1 M 28  ZEfil w11 1 HH o4
MDG-E5:0378 #ilk#s  f5f0 WEF 26x25x<14 8 3 ik 65 =il &9 2 =31 80

N

4.1 BEHUERL A

MDG-ES L J- ) il 5 il i A 3 2 Y, SCH R 2 B I — IR b =, Rk
BRAT, R ERRAG FRE A, AR T IS IRNZ B, oA R ATl (n=143)
AERAT (n=235) PR B2 BIBRREh A B 51 G . AEF B RRHERL. MK
Al 2L rh SFD s A il KAL AR RO b A 1) SR Ay s S5 4R AR, X
T RRATRIAT B PR )L AT 0 AT, A5 SRR IR R e IS A BT, nT REAL
FEMIEE R /INRL R e AE BRI, A ol i Tl i () KR iR A R 2 T /KU 14 i A A e 3 i 44
ok AMEEUNIARASPOK T H R AR AR AR T
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42 AR TR

1) Jsokk: o AN ZEAE B3R BCE SRR e i s i sk, et DU = a
¥, A MERERKLSE IR, e REH D,

2) AR A dl B AR R ER A (50-100mm) Ji 25 HE R EAARIA G,
L 150-230g 2 4.

3) KA. 143 R LIRS A R AR NI &R R oA (n=113,79.02%)
A FHE (n=25,17.48%) , MAMBELRAZOCE 515, 7 3.50%.

4) FIBEOR: Al i T R, R LS T B, #r R, AR
F AR

5) AR ER: LIEEA R A BB AR 3 4F, S34h 2 A s e R R I

6) AR K/ANSEBEAR: SRR, 3 LTEIHIE, MRS R Uk
a s LA, S DB ER T R

EAKE, MDG-ES5 A1l 14 B FUH BAL g (Oldowan) Tl FIRF .

AR HF R RETE S R b SR O &R B HEAD 50 AEAR LK A 5 1R AT G
sl NRAE TS B ) 77 2 BL S s I R A AR DL, A i N2 Ko i NS
FNE SR BRI A bl sl PR R o e A (O i A R . il AR B R 4R Olduvai A1
Koobi Fora .1 A 2E35 #ygt il K fEwkA AU i i A AR LR B A2 NRIAT N, IR T
“living floors”, “manuports” 5 “home base™'” > (KR, FBUINLEAE T 4 (1) “Uberdiya ot
bR B b B RS TR, LRI (e RS SRl R R AR AL
AR 2 5 8 AR Al L 2 30 B s 220 R SCHROE AR A AN A s B A= 11
MG R ARE A, X H G R X RIS iRt 72,

A IRV FH A A DRSS, DR IWET 2 /) s d T4 db /AN A as DR ge ek s
AT Tl BEAE SRR A e, IR al ORBRIR 0T 704 RS o H AT R IH A 2 AR
HE N TS, 28075 3L E (Oldowan) RIff<5A] (Acheulean) K3
I LI (R PN B o AT TATYES Z b L T (R A 88 TR RO, AR IR s 2
FiAR L P THI 28 IO, N AZ 0 N B gl T sl AL B jal T LR v AT 1. 2= M
LRI AR AR ORME RS . IR LA st bR 7 U8k, R A% s
TYRIE R s A A TIARA ], WRE s LT

Bogh: AT RAERE TR T PHRESRMIAART ARG BB, T
& X HH Bt R BN RBOF AT B Ab R AR BE T EA, MR R R Rl Hy R
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