2 43 B 6 W
2023 4F 06 H

W OB

Scientia Geographica Sinica

Vol. 43 No. 6
June, 2023

Xinxin et al. Cultural exchange indicated by geochemical characteristic of pottery from neolithic island type sites in Fujlan Province, China. Scientia Geographlca Sin-

ica,2023,43(6):1101-1112.] doi: 10.13249/j.cnki.sgs.2023.06.016

BiE BB BIEF A=Y T 18 ryih sk
WEFIEREIETENX

TRA, BrdsE", Zurr”, 7@?%“ F e,
KA, EAF, BRA, Bl

C 1. AR EITVE R 2EAR A AT R S AT T SRR ==, AR 48 350007; 2. ARV K2E AR B i s,
R T 350400; 3. P E PR BIE R AR, AR P 3504005 4. EEEEEIIAGE, fEE #E/ 350001)

T AR TR T R R DT S MU S5 B3tk (9 32 AN A X 22—, 2 T % VB e AR S 1) Rl AT B U5 3% 1)
TREEDCIl o A A M RSBt L PR B S B BRI SO AT, 6 T AL X N SO A A R F e R
T E R TR 78, DIAR TR R S b5 o skisthl, A6 FasthbAn £ Lgk bk P A SO0 5,
AR T 10 A H R M A0 52 AN LIRE R BRI S o0 5, LI BRI A BT X 35 P AR [ SCAR B A 199 58 i S0 38
TRRFAE o [N 255 6 18] 7 PVt DX PR b PRI R A0 0 50 AT A28 TE 3, BRTHX — SCH A A = A R R o 25 SRR
O M A e AT s sk, il RAGTE 3 NStk (e L SR AN = bt B R 58, Ui BA 3 ANtk 7E i
B3R5 FAALEAR I (H ALtk DO1 5 F A b oe R RS FIAR G i Fist bt LR R OR E . @ Al
RN RIe R H B 7o SIS 38 L ST X A ZETES3E B RS ms s . @
SETEN S AT A SO IR E SR 25 Bl B A R 1 2 A RV [X ST A8 TR I ) R R

SRR [ s Aot ERs SCIASTR AT T R AR R

FESHES: K72 NEMRRIRIE: A CESRS: 1000-0690(2023)06-1101-12

W 5 AN 2R ST ) B L A, [ 2 4R
WA R T E BUA . &0 U H R
S NFE BRI B LA i ) e g 2H
FCH) 3 M, T LAR 58 Joe il W) 5 XAk 21 R A 7= iy
BETT AT FE SR NS s IR ks . Bl A 3
Sof [ A 1 X0 L PR B St R b i
BEP 22 oA S M R S b I P 2R AT T AR
AT BT, I DA A A, of - e 45 1) B2
AU, 77 DA R AN [ 3k ) ) 53 SO S8 AT R M B
ST T iR

B S 1 XA A s I AR U EE ILE A 9 T
W, LV Z AR TS, OB B IR R AT, ot e s Al

WehE H#H: 2022-03-06; #&1T HEH: 2022-06-22

NFRAE TIEH A DA TUREL, 18
IRIE LX) S AT A SIS BB kA )iz, A as Al
Ve a5 SO IRAF W 3 a, HLRA WL I v S )
FRAE™. STEER, HEFLA L Y & E R
S A AT A TR R 2R U A S
7 — 2 TAE, T8 Tz X AT SR R
A NI S0 Fe a0, (HAT X H R s ARk 7 A
RIS BB A X85 o

AT T LAAR TR R By AR AR 5 o Skastht |
LA MR AL Pt ik (6 S P R oA SR R, B
Vi Py R BRAL 2 A BAFAIE, X 3 AN asthkAS R g
Wi - SRR AT 1 20 HT, SR X LS R H X

EEWH: F R H AR I L TH (41301012, 42077407) 48 E 44 H AR 2L 4100 H (2020J01185) 46 & ifi 31 K 2241 35 [41 BA 11 H

(IRTL1705) %t Bl .

[Foundation: National Natural Science Foundation of China (41301012, 42077407), Natural Science Foundation of Fujian

Province (2020J01185), Fujian Normal University Innovation Team Project (IRTL1705).]
FEEEIA: DRAR1998—), T, IipEIbB N, Bi-EiF Ak, EEMNEREE I . E-mail: jj_weil006@]163.com

BIEEHE: 918 . E-mail: geojjh@fjnu.edu.cn


mailto:jj_wei1006@163.com
mailto:geojjh@fjnu.edu.cn

1102 Hh H

B 43 %

SRSCACAEAN R SIS A SRS S IR R AT 1
TRVF, DAIYI s iy R 2 T gt DX 9 5 IX SRS it
BB HIES .

| BRI AR SRV AW RES

1.1 B

1% % 7 T 119°32'E~120°10'E, 25°15'N~
25°45'N, 2R @A 5 — K5, B3 K%,
W AVRL I, R E Y. s B m m e AN
i 460 m, DA HE E B A iR oA T E g 2R A,
By R DAL, SR MR EEON R L, B
- 2RI R, RS 2 IR A TR
EE AR, FE PR E 2 R, Ll R E TR
HOSRAN T B A BRI R, (R T R S S
HH A AE R

H TR 5 2R 26 Ab S igt bk, B ) g
IFF s AR TR AR, TR T AH X 58 8 1) SR A S
SR v S Uipt A e 1 B> S K BT TR N
BIFEMEAE D, R ds Jembiy St 90% LLE,

a iR R

L IR g P AsE K, R K B ™Y, LA 44 1)
Fek SO AR AR H A OS2 Sk
W, FEARTE N 6.5—5.5 ka BP. 2™, filigthkfr T
A _E B RS RZ) 200 m AL, WIEHIE A
A B 5 AR QR b, P g
PASERDBE & 2, HorpJeRb AR B I o LB I 172,
U S g AN B R G Y, TR DR R AR
EL3R L stk AR R I AF 1 35 L S04k, SRR
N 43—3.5ka B.P.", ZRAE st hkAr T 5% Sk ist ik
(AR AL, 55 kst ik FL R BE BS 40 200 m, A—
bR T G b, W RS DL IR B A 3, Ak
AR K A, Dy AR A s, JE 3T
AR, AHAE 2 I IR A1) R G T AL s
3 ANBEHELE R (8] 741 A 2 P
1.2 MEHERR

WEFCRE ok AR PR X AR A Fedgt i, T i
SKIBHEAI L st il A 3 AN ILASH A SRtk . Ho5g
Fr Sk Bt hk B A SR U5 T 1985 4E 1% RIRA R %
16 B st bk A gt bk Fr Sk T 2017—2019 4

119°40E
bR B FRRE

119°50E
1

T
25°40'N

T
25°30'N

la fEH &S GS(201701267 ‘S HIARAEMEIHICE, JIEEITEIEE. B 1b, ¢ HdfE 7 Ik F R [ 4 =
(https://www.gscloud.cn/) FIZ I ER Chttp://earth.jszplw.cn/)

Bl1 HRETRIEHE B AR A8 Fsgt bt st fE e Skast bk st e A

Fig.1 Location of the Donghuaqiu site, Guishan site and Keqiutou site in Haitan Island, Pingtan of Fujian, China
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Table I The information of 10 pieces of pottery from the Keqiutou site, Donghuaqiu site, and Guishan site
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Fig.2 The information of 10 pieces of pottery from the Keqiutou site, Donghuagqiu site and Guishan site in Pingtan
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Table 2 Chemical elements abundance of pottery from the Keqiutou site, Donghuagqiu site and Guishan site
WEICHE/% T TG R/ (mg/kg)
TH
Si Al Fe Ca Na K Mg P Ti Cl S \% Co Ni Cr
DHQ-H4 5592 13.86 2.66 048 036 0.79 0.01 1558.00 3924.00 128.00 48.80 5430 1.50 1590 38.60
DHQ-H9 5697 1643 243 022 0.12 1.00 0.24 310.00 5034.00 0.00.00 26.60 69.10 1.30 830 27.70
DHQ-HI5 5586 1439 185 0.62 032 042 0.15 1353.00 3442.00 184.00 4530 51.70 0.00 17.70 33.80
KQT1 59.45 12,12 1.61 1.51 039 098 0.00 2171.00 355400 72.00 39.00 49.20 1.10 16.60 35.80
KQT2 5852 1340 1.16 142 034 048 0.08 2331.00 3914.00 106.00 81.50 4850 0.10 15.60 34.30
GS1 5820 13.16 1.70 040 043 1.06 0.00 1844.00 4510.00 11.00 7590 59.40 0.00 7.10 31.70
GS2 5434 1444 244 040 025 056 0.01 2948.00 4672.00 37.00 56.70 62.40 0.00 14.60 34.20
GS3 5712 1533 224 027 0.16 171 0.10 177.00  4647.00 0.00 3630 70.60 290 12.00 26.10
AVG 57.05 14.14 2.01 0.67 030 0.88 0.07 1586.50 4212.13 67.25 5126 58.15 0.86 13.48 32.78
STD 1.55 125 048 048 0.10 039 0.08 900.51 543.48 63.22 1794 8.09 098 3.69 3.87
cv 0.03 0.09 024 072 035 045 1.11 0.57 0.13 0.94 0.35 0.14 113 027 0.12
G E (mg/kg)
gE|
Mn Cu Zn As Pb Ba Rb Br Sr Y w Zr Bi Mo
DHQ-H4 142.00 10.00 35.10 8.56 17.70  440.00 57.60 8.77 81.00 13.10 420 11890 090 0.03
DHQ-H9 154.00 6.20 61.00 4.16 28.30  274.00 78.80 6.99 41.00 1620 490 192.80 0.00 0.00
DHQ-H15 64.00 18.30  47.90 9.98 11.00  283.00 46.30 13.20 69.00 11.20  3.20 69.40 0.58 0.19
KQT1 80.00 17.10 3720 12.75 16.00 807.00 50.20 8.54 210.00 18.70 2.20 13090 0.60 0.00
KQT2 55.00 13.50 3940 13.55 14.00 897.00 46.20 7.57 238.00 1580 2.70 99.90 0.76 0.14
GS1 124.00 16.30  36.20 7.02 13.50  375.00 47.00 13.71 73.00 1590 3.40 97.00 0.30 0.40
GS2 94.00 12.30  45.00 10.11 13.60  300.00 49.80 18.14 60.00 18.30  2.60 92.90 0.67 0.17
GS3 101.00 11.80 61.30 4.92 54.50 418.00 125.70 1.18 56.00 25.80 420 187.30 0.00 0.27
AVG 101.75 13.19 45.39 8.88 21.08 474.25 62.70 9.76 103.50 16.88 343 123.64 048 0.15
STD 33.52 3.76 9.98 3.18 13.56  226.57 25.90 4.82 70.81 4.09 0.88 41.94 032  0.13
cv 0.33 0.28 0.22 0.36 0.64 0.48 0.41 0.49 0.68 0.24 0.26 0.34 0.67 0.88
TSI E A R A, CAROAEE . AVGHFIIME, STD br#ElwZ, CV AR RE. BT PAITI G E N H R mg/kg, WA RE T
E LIPS
180 ———. filiigthl D02 5 B A A1 3R AR (93.59 mg/kg) K
160 ¢ Vs I Y= 35-36]
= WS 5 P BRI (37.27 melke)™™ A9 275
140 N N
g + B B/FEH 1+ 5 8B (CLREE/SHREE), (Ce/Yb)N
gmo- AT RSB £ TR A B A&, DOL 5 B T
Sosp e, S LREE/SHREE {84 12.16, &= T fa1liitht: D02 5
W Or ) F R R A (7.9) T ¥ dE 5 A VD T B
&
IR 40 . N
2 : . ' (7.13)5%F £ {H ; DO1 5 Fig J ( Ce/YBIN i1 9
e sis% %%‘.*@%; 12.08, & Tl D02 5 i F Al 43 hE A7 2

Sc V CrCoNi Rb Y NbHf Tl Pb Th U

LR

3 falitik D01 5. D02 SF 5 52 A hIRA
TR TCR TR M4
Fig.3 The box plot of trace elements ranges of pottery samples DO1,
D02 and 52 soil samples at the Guishan site
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Table 3 Comparison of chemical elements abundance of pottery with the soil background value in Fujian coastal zone and Fujian Province

LR Na Al Fe K Ti \% Ni Mn Cr
B H 0.30 14.14 2.01 0.88 4212.13 58.15 13.48 101.75 32.78
TR - - - - 4200.00 65.10 12.20 290.00 35.60
pngey 0.11 9.79 427 1.22 4200.00 78.30 13.50 280.00 41.30
TLE Cu Zn As Ba Rb Br Y W Zr
W 13.19 45.39 8.88 474.25 62.70 9.76 16.88 343 123.64
TR 18.70 74.20 6.26 - - 4.98 - - -
TR 21.60 82.70 5.78 300.00 140.00 9.73 25.10 3.56 300.00
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Fig.5 Cluster analysis of major and trace elements in unearthed pottery
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Cultural exchange indicated by geochemical characteristic of pottery from
neolithic island type sites in Fujian Province, China

Wei Junjie', Jin Jianhui'?, Zuo Xinxin'?, Fan Xuechun*’, Wang Xiaoyang’,

Wei Changfu’, Ren Yongging', Qiu Junjie', Tan Dianjia'

(1. Fujian Key Laboratory of Subtropical Resources and Environment, Fujian Normal University, Fuzhou 350007, Fujian, China,
2. Center for Environmental Archaeology in Southeast China of Fujian Normal University, Pingtan 350400, Fujian, China,
3. Pingtan International Institute of Austronesian Research, Pingtan 350400, Fujian, China;
4. Fujian Institute of Archaeology, Fuzhou 350001, Fujian, China)

Abstract: Pingtan of Fujian Province is one of the main distribution areas of neolithic island-type sites in the
South of China, and a key area of the spread of Austronesian civilization from Fujian to the South Pacific is-
lands. Pottery from typical sites of this period, as the direct cultural remain, plays an important role to analyse
the process of cultural exchange of the study area. Based on principal component analysis and cluster analysis,
the geochemical elements of 10 piece of pottery and 52 soil samples from the Keqiutou site, Donghuagqiu site
and Guishan site in the northern Haitan Island in Pingtan, Fujian Province were examined to analyze the char-
acteristic of prehistoric cultural exchange in different cultural periods. Meanwhile, combining with the environ-
ment evolution and prehistoric human activities in Fujian coastal zone, this study discussed causes of the cul-
tural exchange. The results showed that: 1) The dispersion of the chemical element composition of pottery was
weak among three sites, which mean the similarities in material and source of pottery. However, the chemical
element composition of pottery sample D01 in Guishan site is different from the remaining pottery and site soil
samples. 2) The results of principal component analysis and cluster analysis indicated that the range of human
activities and cultural exchange increased from Keqiutou culture period to Huangguashan culture period in
Pingtan area. 3) Sea level fluctuation, the continuation of prehistoric human culture and the spread of pottery

firing technology are causes of the increase of cultural exchanges in Fujian coastal zone.

Key words: pottery; chemical element; cultural exchange; principal component analysis; cluster analysis;

Haitan Island in Pingtan, Fujian Province
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