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Abstract: The lamproites in the Southeastern Guizhou have been widely concerned due to the discovery of China’s first
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original diamond-bearing lamproite body in the Maping area, Southeastern Guizhou. Based on analyzing the geochemical
characteristics of major and trace elements of lamproites found recently in the Daping area of Shibing County, Maping
area of Zhenyuan County, and Shibanzhai area of Majiang County in the southeastern Guizhou, the characteristics of
mantle source, tectonic evolution, and crustal dynamics in the southeastern Guizhou have been discussed in this paper. The
characteristics of major elements (SiO,, Al,O3, CaO, Na,O, K,0 and P,0s) of our samples show that they all belong to
typical lamproite. The geochemical characteristics of trace elements show that our samples are strongly emriched of HFSE
(Th, Nb, Ta, and U), but depleted in LILEs (Rb, K, Sr) and Ti. The REE geochemical characteristics show that samples
have relatively high contents of total REE (EREE=797x10°—1488x10°), with obvious characteristics of enriched LREE
but depleted HREE ((La/Yb)y=112—254). The elemental pair ratios of trace elements and REE indicated that the
lamproites in the Southeastern Guizhou could be formed by the fractional crystallization of parent magma, which was
derived from garnet buchnerite mantle lower than 100km in depth, with no noticeable crustal contamination in the uplift
process of magma. Geodynamic analysis shows that the lamproites in the Southeastern Guizhou occurred in a
non-orogenic continental dynamic setting of stable craton which were jointly influenced by the intercontinental orogeny
between the Yangtze and Cathay plates from the Late Ordovician to Silurian, the Dongwu orogeny from the Middle to Late
Permian, the Yanshanian Jiangnan intraplate orogeny, and the geotectonic evolution of Tethys tectonic domain. The
favorable conditions for the diamond-bearing lamproites in the area are given below. 1) There are stable tectonic units (the
Yangtze and Cathay blocks) for a long time; 2) The lamproite magma was formed at depth deep enough for the diamond
stabilization; 3) There is deep fracture cutting through the lithospheric mantle as the magma uplifting channel. However,
the beneficial part of lamproites for prospecting diamond might be eroded by the weathering. The targeting areas, which
should be kept eyes on for prspecting diamond in the future, are those of the less eroded footwall of the deep fracture and
the ancient un-uplifted Caledonian plane.

Keywords: lamproites; geochemistry; source characteristics; Southeastern Guizhou
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Fig. 1. A geological sketch map for the study area.
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4.0%~10%. w(TiO3) 1.0%~5.0%+ w(CaO) 2.0%~10%. w(Nay0) 0.2%~1.5%+ w(K,0) 5.0%~10%-
w(P,05) 0.5%~2.0%, K,O/Na,0>3.0. FEZFAFE. B LEE. BRITARIE 3 LAMEEIEBE AR E TR
HM N 1: w(Si0,) 25%~38%. w(AlLO3) 3.6%~4.6%. W(TiO,) 2.0%~3.7%. w(CaO) 11%~18%.
w(Na,0) 0.05%~0.22%. w(K,0) 0.08%~2.66%A1 w(P,0s) 1.89%~2.47%, T4k 24 pEia A, & di 7
(P BE A o

1 BRERE (DP). G (MP). AR (SBZ) HEEKEFETER (wp/%)

Table 1. The compositions of major elements for lamproites from the Daping, Maping, and
Shibanzhai areas in the Southeastern Guizhou

i SiO, AlLO; CaO Cr0; TFe,O3 K,0O MgO MnO Na,O P,05 TiO, LOI Total Mg#
DP-1 27.36 43 17.55 0.1 10.24 0.32 10.8 0.62 0.22 2.09 3.01 22.58 99.96 51
DP-2 33.32 4.33 14.9 0.15 10.58 0.17 10.35 0.68 0.08 1.8 2.98 20.06 99.88 49
DP-3 28.87 4.17 16.7 0.12 10.62 0.16 11.35 0.59 0.12 2.11 295 21.81 100.12 52

DP-4 27.4 442 16.55 0.1 11.28 0.19 12.35 0.5 0.09 1.94 3.07 21.51 100.38 52
DP-5 24.4 4.06 18.55 0.12 11.74 0.23 10.35 1 0.12 1.9 2.73 24.07 99.89 47
DP-6 36.51 425 14 0.12 9.91 0.2 9.98 0.52 0.08 2.04 3.17 18.1 99.44 50
DP-7 25.51 4.15 18.1 0.1 10.16 0.32 11.25 0.61 0.22 1.82 3.06 24.11 100.24 53
DP-8 30.29 4.63 15.2 0.11 10.97 0.13 11.25 0.45 0.28 2.23 3.19 20.1 99.4 51
DP-9 28.13 3.81 17 0.17 12.24 0.08 10.1 1.04 0.07 1.64 243 22.75 100.11 45

DP-10 25.67 4.04 17.65 0.13 12.28 0.16 10.4 0.98 0.1 1.78 2.59 23.47 99.79 46
MP-1 32.25 4.33 14.4 0.15 8.17 0.08 15.25 0.1 0.07 1.9 2.28 15.11 100.72 65
MP-2 33.16 4.18 14.45 0.17 8.31 0.08 14.9 0.1 0.07 1.91 2.26 14.6 101.36 64
MP-3 31.45 4.22 14.61 0.12 8.05 0.07 154 0.1 0.07 1.91 232 15.31 100.45 66
MP-4 32.98 4.26 14.65 0.13 8.38 0.08 15.1 0.1 0.07 1.89 23 14.36 101.44 64
MP-5 32.07 4.26 14.45 0.12 8.42 0.08 15.28 0.1 0.07 1.93 2.28 14.65 101.3 64
MP-6 31.47 3.85 15.7 0.12 8.44 0.08 15.05 0.11 0.07 1.93 2.26 15.38 102.1 64
MP-7 32.24 437 14.35 0.13 8.21 0.07 15.7 0.1 0.07 1.96 24 14.88 100.9 66
MP-8 33.37 4.49 14.2 0.13 8.36 0.07 15.45 0.1 0.07 2.07 2.42 14 101.82 65
MP-9 31.15 4.15 15 0.13 8.32 0.08 1535 0.11 0.08 1.84 2.28 15.13 101.02 65
MP-10  31.25 4.15 14.75 0.15 8.94 0.08 155 0.1 0.08 2.08 2.4 14.11 101.28 63
SBZ-1 32.24 4.56 13.01 0.11 12.54 2.07 8.15 0.09 0.05 2.18 3.77 17.12 115.35 39
SBZ-2 37.35 4.25 11.45 0.08 12.09 2.19 7.78 0.07 0.05 1.98 3.44 14.11 110.23 39
SBZ-3 31.05 4.5 13.85 0.12 11.95 2.03 8.69 0.09 0.07 2.16 3.83 17.36 116.56 42
SBZ-4 37.87 3.59 132 0.11 10.3 1.07 11.19 0.12 0.06 1.36 2.38 12.87 109.42 52
SBZ-5 38.1 3.89 10.9 0.11 10.76 1.04 12.5 0.11 0.06 1.31 2.49 13.91 110.57 54
SBZ-6 34.25 4.45 13.5 0.08 10.66 2.38 8.8 0.08 0.06 2.09 3.54 15.52 111.37 45

SBZ-7  31.65 439 14.15 0.1 11.16 1.94 8.5 0.09 0.06 2.4 3.67 15.77 111.47 43
SBZ-8 34.45 4.6 13.2 0.08 10.58 2.66 8.21 0.08 0.05 2.12 3.56 15.59 112.14 44
SBZ-9  30.29 4.52 14 0.11 11.65 2.06 8.75 0.09 0.06 222 3.83 18.01 109.92 43

: Mg' = 100n(Mg) /n(Mg+ Fe* )13,
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Table 2. The compositions of trace elements for the lamproites from the Daping, Maping, and Shibanzhai areas in

Shibanzhai areas in the Southeastern Guizhou.

the Southeastern Guizhou

FE Rb Ba Th Sr U Nb Ta Zr Hf La Ce Pr Nd
DP-1 15 493 335 1335 5 180.5 8.2 832 20.4 303 540 54.1 198.5
DP-2 7.7 649 324 1525 5.56 181.5 7 970 227 291 516 53 191.5
DP-3 73 435 35 1475 6.33 169 73 744 19.4 300 544 552 199
DP-4 8.4 533 29.7 1690 3.67 197.5 6.9 1250 28 300 539 54.5 196.5
DP-5 10.1 484 33.8 1395 9.11 172.5 6.8 886 19.8 252 463 472 172
DP-6 9 646 38.7 1500 5.67 189.5 9 688 18.8 324 581 58.4 213
DP-7 14.9 411 419 1350 5.39 182 8.2 835 20.4 310 558 56.6 206
DP-8 6 439 28.3 1485 9.89 192.5 8.3 1100 26 328 596 60.9 220
DP-9 3.6 374 28.3 1380 5.28 1525 6.2 624 172 239 455 46 168
DP-10 6.8 407 275 1375 6.06 164.5 6.9 829 19.7 247 460 46.2 168
MP-1 26 653 328 1270 4.73 1375 6.6 693 16.2 310 583 592 211
MP-2 2.7 513 31.9 1205 437 131.5 6.5 682 16.2 300 561 56.9 206
MP-3 2.5 485 338 1305 4.16 146 6.9 746 175 319 595 60.8 217
MP-4 24 561 333 1265 4.69 140 6.7 706 16.4 317 588 60.1 213
MP-5 2.5 990 325 1255 432 141 6.7 739 17.6 311 578 58.5 210
MP-6 2.5 719 325 1060 6.3 1415 6.5 704 16.9 340 631 64.8 233
MP-7 2.3 1220 33.7 1325 4.06 147.5 7 742 18 328 616 62.5 222
MP-8 22 580 33.7 1330 4.87 149.5 6.7 798 193 318 600 61.3 220
MP-9 26 620 324 1190 4.44 139.5 6.6 691 16.8 316 585 58.8 209
MP-10 2.7 662 343 1135 5.71 148 6.9 726 173 318 599 62.1 220
SBZ-1 41 670 35.8 1070 6.33 165 7.7 1080 263 338 640 67.2 247
SBZ-2 39.2 487 28.1 811 5.99 157.5 6.1 1150 27.8 263 496 51.5 191
SBZ-3 39.1 479 385 809 6.09 163 8.2 1000 253 357 681 722 262
SBZ-4 32.1 1040 20.6 785 4.12 99.4 45 672 16.9 182.5 364 37.9 140.5
SBZ-5 35 1020 20.7 687 432 106 48 735 18.1 182.5 369 38.5 141
SBZ-6 39.4 505 28.4 858 6.35 153.5 6.3 1130 27.6 272 506 53 193.5
SBZ-7 40.1 526 34.1 1110 5.95 161.5 7.8 1090 27 340 642 67 243

SBZ>8 48.2 559 2912 869 63 161 6.3 1180 285 273 513 534 1955
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¥ i Sm Eu Gd Tb Dy Y Ho Er Tm Yb Lu (la/Yb)xn
DP-1 27.2 6.75 16.15 1.94 8.64 352 1.4 3.02 0.37 2.12 0.26 143
DP-2 26.8 6.21 15.65 1.86 8.84 38.5 1.42 3.41 0.42 2.33 0.33 125
DP-3 27.6 6.48 15.75 1.82 8.42 35.6 1.37 3.09 0.37 1.98 0.25 152
DP-4 28.2 7.11 16.15 1.95 8.96 36.9 1.42 3.21 0.39 2.12 0.26 142
DP-5 24.8 6.26 13.9 1.7 8.13 34.6 1.31 2.97 0.38 2.03 0.26 124
DP-6 28.5 6.61 15.55 1.92 9.01 36.3 1.46 3.23 0.36 1.89 0.25 171
DP-7 29.6 6.68 15.85 1.93 8.79 36.7 1.44 33 0.42 2.38 0.33 130
DP-8 30.1 6.94 15.9 1.85 8.27 324 1.33 2.82 0.34 1.77 0.22 185
DP-9 23.8 5.55 12.9 1.6 7.32 31.7 1.22 2.95 0.34 1.83 0.22 131
DP-10 242 6.19 14.3 1.75 8.38 35.7 1.38 3 0.35 1.88 0.24 131
MP-1 26.8 6.18 14 1.48 6.89 26.5 1.05 227 0.27 1.43 0.19 217
MP-2 26.9 6.88 13.95 1.46 6.61 254 1.02 22 0.26 1.39 0.18 216
MP-3 28.6 6.61 14.15 1.66 7.15 279 1.07 2.3 0.28 1.43 0.18 223
MP-4 277 5.99 13.6 1.51 6.66 25.6 1.08 2.23 0.26 1.45 0.19 219
MP-5 28.1 6.78 14.25 1.55 6.9 273 1.06 23 0.28 1.37 0.18 227
MP-6 29.1 6.7 14.4 1.53 6.76 26.3 1.08 222 0.26 1.34 0.17 254
MP-7 29.1 6.51 14.65 1.63 7.31 28.4 1.1 2.44 0.27 1.46 0.17 225
MP-8 29.2 7.43 153 1.76 7.35 29 1.18 2.45 0.29 1.51 0.2 211
MP-9 26.7 5.65 13.6 1.57 6.72 26 1.03 2.1 0.27 1.46 0.18 216
MP-10 277 6.47 13.8 1.57 7.15 26.5 1.06 2.24 0.26 1.44 0.18 221
SBZ-1 339 7.84 17.8 2.03 9.28 37.6 1.44 3.29 0.38 1.99 0.25 170
SBZ-2 26.9 6.76 14.95 1.77 8.57 37 1.37 3.26 0.39 2.04 0.28 129
SBZ-3 347 7.68 17.9 2.07 9.38 37.4 1.45 3.17 0.39 2.11 0.27 169
SBZ-4 19.5 4.66 11.25 1.3 6.2 25.1 0.94 2.17 0.26 1.45 0.19 126
SBZ-5 19.3 4.49 10.95 1.31 6.32 254 1.04 2.34 0.3 1.63 0.21 112
SBZ-6 26.6 6.47 14.85 1.79 8.21 349 1.35 3.17 0.41 2.08 0.25 131
SBZ-7 32 7.41 16.65 1.92 9.23 37.6 1.44 3.36 0.4 2 0.26 170
SBZ-8 26.9 6.87 15.2 1.83 8.48 36.1 1.38 3.23 0.39 2.07 0.28 133

19.9~25.8, Zr/Hf WAETEHEIN 36~47, WERHIRX MIE S 7 50 E A SRR SSARIER, BAKM
Nb/La LUAE (0.44~0.67) thift B S U X 87 52 B3 /i 0 - A A A2 GEIKIR A /ERD s, ARX
BRI Th/'U (4.5~8.3) Al Nb/U (18.9~36 ), Ui WA 3 X ik K AT BES2 2k /K 1 2R -2
R RXIRATERD So&EMHIBIRIX, 1A RAE F TR R AT 52 30 5 i e e,

5.2 JEXKHE

B TS IR YT, AT X AR S B I M BRAL S S R U X (R R AE o AR 1 23 B rh (]
4, 3 A EREEIE BT A 3 Wos AL B A LR R, s E R L T B 1,
AN A SN B M FEARRSRIE . — A, FIGHMIE R Zr/Nb=18, & SR I R Hh 2 (1) Ze/Nb Lh
E¥/NT 18, 5 BihE ) Zo/Nb HAE>18, HF 78 X A BEJE BT 1) Zo/Nb HUAB TN 3.6~7.4, IR
HEEA Rl A s E AR08, A0 Th/Yb HUiE (12.7~24.3) Fl Ta/Yb LUl (2.94~4.89)
B, Wt R T ARk E SRR X T E Ta/Yb-Th/Yb H SR, BB FORE ST
NEEHIEJHX ; 7E Nb/U-Nb (& 6A) F1 Th/Yb-Ta/Yb #H5%E (K 6B) o, Wi XEHEE RS
P R, X B L B 2 AN e R 3 X AR R IR AR L. — MR, R EM LR AR AT oA
B AR, — MO R A L LU R HE W R X 4y, Rl Yo fEA A R s A TR, MM
La MESEAHIZICE, Yb Al La [R50 BN 6.6 1 0.00165), KIk, 7EUR X 45044 Bl i 4 5
R, JERLR B OR AP AR T A S R E, DA A MO IR I RO R
KA La/Yb AR S, K2, DA HERNEA IR A B30 1 Bl E B 5 2% 45 La/Yb HE
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AR B o AIZRACL T VR AR A B0 T A A I La/Sm (4.3~6.0) « La/Yb (17~24) PLICFZEH)
HREE 73 At =X, IX AL A
SORWET MR kg 100 o DP A
0 AH LS 35 20 4 ik 0 I MP
AL 49 % R 2 £ 1000 AsBz
(1) 45 v A AR 4K T LK
La/Sm (6.5~32.5) . La/Yb
(10~ 170> Al $ # 100 —
HREE, #5133 R MIX 5 C_ MoRB | OB ﬁ
R A7 K 4 B 2 4 ARy
KPR, AScrhs 10 g SR
A M A R &M La/Sm
(9.36~11.57) . La/Yb | | |
(124~153) FIsmZi5 i 0.1 1 10 100 1000
ff) HREE $E, WA (X o w(ND)
FHRE T AR A LS
a8 st/ I 1 NE T
FUNR, TR R o b
0.3%~0.4% 7 ¥a ik v] 7=
2 La/Yb=140 & 1AF A,
0.7%~0.9% 43 4 il vl 7=
A La/Yb=100 FI&A0F]E
GBI REE. DhBERIA HR 2E40
BESEBEA T La/Yb (FH 01
ELE 4> A 1430 222 F1
147, TR X KPR

PEIRHE X

TG A——

W(Nb)/w(U)

w(Th)/w(Yb)

0.01

IR EPE AR A AT 0.01
A REME X, RN w(Ta)/w(Yb)
100~130 km"™. 6 BRI, TR, FARAAEERE A B Nb/UND A (A) i

N Th/Yb-Ta/Yb [Efi# (B) 7!
6 f@;ﬁk Zij] jj %q:ﬁ‘ {E Fig. 6. The plots of Nb/U vs. Nb (A) and Th/Yb vs. Ta/Yb(B) for the lamproites from the
Daping, Maping, and Shibanzhai areas in the Southeastern Guizhou.
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JE 1) Th/Nb A8 AEAR LT 340 5138 LRI L AP BEAR B 2 7 WF 5T X BB KR B 2 7 N L X3 (8D,
I s FL BRSO BN AR E 0 e R B ARG (L KRB 12 5o BT AU TR RE US4 i K
B AL HU 5 P b S AR A4 | sl WA ik B e At PR o /5 PR dp B (R o R
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FFREHT T A K-Ar
EMRR, SRELEAAFIE 1
A RN 467 Ma. Mei
2 OV 48 1 F G A R
1) U-Pb 4Fik% 5 438 Ma,
B 2 18 5 A 4
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B 1) Y [ R 442.67 ~
435.54 Ma. X2 R0
X 5 Bz — 5% BH B 2
WG T, B
BEIEBEA R LA-ICP-MS
A1 U-Pb i H(261.3
+ 8.0) Ma. MOV HI4EIE
TR L, AR X I3 S8
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B 7 KPR, DEE. AR ZE w(TiO,)- w(P,0s)/w(TiO,) ElfE!")
Fig. 7. The plot of W(TiO,) versus W(P,05)/W(TiO,) for discriminating
tectono-magmatic environments of lamproites from the Daping, Maping, and
Shibanzhai areas in the Southeastern Guizhou.
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Fig. 8. The plot of Nb/Zr versus Th/Zr for the lamproite samples from the Daping,
Maping, Shibanzhai areas in the Southeastern Guizhou.
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7 APBEERLA SR i
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A AR, R, FFESNARRIRERET. BRItz s, 757 BRI SR Pk & B4 A H
8 A R 1A 235 30, A T e B T IR I & NI 4 Bt . AR 7T XA E & i i e
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