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Abstract: The origin of diamonds from the Shantou diamond placer in Sixian County, Anhui Province, has
been controversial. After the discovery of alkaline-basic-rock-type diamond in the Lan’gan area of Suzhou,
Anhui Province, some scholars believe that the Lan’gan area might be the source of the Shantou diamond
placer. The electron microprobe analyses of indicator minerals (garnet and chromite) in Shantou diamond
placer show that in the formula A;"'B,’* (SiO,), of garnet, A is mainly occupied by Mg, Fe’'and Ca”", while
B is mainly occupied by AI’" and a small amount of Mn®", and the garnets are mainly almandine (ALM), fol-
lowed by magnesium aluminum garnet (PYP), and belong to G3, G4 garnets of Fe-Al, Mg-Al and Ca-Al gar-
net series. The chromites contain more than 40 wt% Cr,0,, average 8 wt% MgO, and 0.11 ~ 2.26 wt% TiO,,
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and belong to the medium-chromium chromites and are the same as those found in kimberlites of Shandong

and Liaoning provinces, which indicates that they did not come from the alkaline-basic-rock-type primary dia-

mond deposit in the Lan’gan area.

Key words: garnet; chromite; Shantou diamond placer deposit; Sixian County, Anhui Province
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Fig. 1 Sketch Geologic map of the Sixian area
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Table 1 Composition statistics of the middle section of the Douchong Formation (%)

Wizt R oy R
B Cmm) pn R wobEfAR MR TR A AR TE BERE Res ey BB
> 50 11.3 23.8 58.8 6.1 8.0 86.7 0 5.3 46
50-20 9.3 25.3 57.4 8.4 30.0 59.9 5.2 4.9 8.9
20--10 3.9 17.4 50.0 28.7 33.6 56.8 4.0 5.6 9.8
10—-4 0.7 8.1 41.3 49.9 53.8 7.6 38.6 11.4

4--2 0.2 3.0 27.6 69.2 75 25 10.7
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Fig. 2 Distribution map of sand and gravel in the Shantou area
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Table 2 Composition statistics of the up section of the Douchong Formation (%)
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Table 3 The list of diamonds features from North of Anhui
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Table S Molecular formula of typical garnet in the Shantou area

AL AR

HFEFE T

BRAT - BRI
BT - R - ARG
BRAR - AN - BRI G
AR - B - ARG

(FeyasMgy 53 Cagor Algos)aso(AlygsMng1)51451.070 1
(CagssFe; oM, 31)208(A Ly 0 Mng 00)2.03515.06012
(CaggrFe; ssMegg0)2.04(Als 0 Mg 04)2.05515.06012

(Fey16Mgy 56 Caggo)agi(AlygaMng 5).179130,,

6.2 $EERH LR S 4F1E

BARMART Y ZHAT&AEES 4
NI B2 v, B a3 2 ml Ol o A A T
Yo 24 Cr'™ B i i b 9 B0 K T 8 B Sl 4%
B, ANT 8 O A CERA b M 3 4 FH
BFECR 16071113k b X H b H B A A 2R
WY LLSS R 3 58 R dl A KA 4 8L, Iir i e
IR/ o

MFE 6 ATHL, B R AT Y Cro, M5 i
e /ME R 3517 wt%, 46K Z 80K T 40wt%; MgO
B h 3.75~17.11 wt%, K ZHUHE 8 wt% I fis
TiO, &1 A 0.11~2.26 wt%.

718

AR DX A - TP R B 2y R LR AR
(AIm) K T (b 35.78%~75.79%), Hik 2404
41 (Pyp) (5 [ 16.44%~44.04%) (32 7), 45 55 18
11 (Grs) fi Ho B (1.99%~22.67%) 5 HoAth 35 51 20
Oy ESERMRAT R AR A ARAR AT B AR A,
FEAT] LA Z W AT T 0 69 4440 18 A Ak i -l ik
GERFR: KNFE R WA A B R - B
B - E5 58 A 1A F 91 4% 1 Dawson Stephens X A7
AR5 G 8), AR AT IR
o G3.G4 AT E 3), Hoiok A FRs s

#& 8 Dawson-Stephens S EFRAEFEALEABTANTFHEADEE

Table 8 Average oxides contents of garnets from different rock types

122]

%5 KR TiO,%  Cr,0,%  FeO%  MgO%  CaO% T
1 B - A 0.58 1.34 9.32 20.0 4.82 K.GL.GOW.D
2 ek - BERAR A 1.09 0.91 9.84 203 452 K
3 5 - SRR - PR A 0.31 0.30 16.49 13.35 6.51 K.GL,GOW.EC.D
4 BR LS B - BRERHRA 0.90 0.08 17.88 9.87 9.41 K.EC.D
5 BE - BRI 0.05 0.03 28.23 7.83 2.44 K.EC.D
6 BEERMRAT — FARMIA - BRI A 0.24 0.27 10.77 10.38 14.87 GP,EC,GR
7 Bk - B - SRR - PSR A 0.29 11.52 5.25 8.61 21.60 K.GS
8 Bk - BE - E5ERRA 0.25 0.04 6.91 4.69 2477 GR
9 PR 0.27 3.47 8.01 20.01 5.17 K.GL.GOW,GH,EC,D
10 IR — % - BEARRA 0.04 7.73 6.11 23.16 2.13 K,GS.D
11 FEECAR A - B 0.51 9.55 7.54 15.89 10.27 K,GL,GWH.,D
12 BEARARAT — FAR R A — AR 0.18 15.94 7.47 15.40 9.51 K,GS

T K- S AFE CL- AR T MEROE & s CH- A M7 MR 4 GD- A RAIAICS s CS- AMIESCE ; COW- A — & cP- A

WA s GWH= AR DRI s GR— MEAR M Al s EC— M s D-

e MR A X SN A B P AT A
Uiy 03 20 43 3 B DL 4R R A (Grs) o 3 (41.64%-
80.29%, - 34 Ky 72.88% ), H: Ik S 45 4k 4 A1 (Adr)
(18.45%-48.58%, V-4 4 25.75%""), BE 4 18 A 1)

SRIE A

TR (0.29%-1.14%, FH4°8 1.01%), FE R 5
B -5k - BEER AT A R, H R A ek A
B AEAE L R T GO RANAHE A4 P e
WL Eb W s AR A FE R W) 5 AR AT H X
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Fig. 3 Classification of garnets from the Shantou area (after ")
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Fig. 4 Composition diagram of chromites from the Shantou area
Sk [2] #¥, mkd, REAEE . [ A A8 WA s R AR BER

[1] Tappert R, Tappert M C. The Origin of Diamonds[M].//In:

Diamonds in Nature. Springer, Berlin, Heidelberg, 2011: 1-14.

[J]. Fe A Hb )5, 2017, 38( 3] ): 95-102.
[3] Gurney J J, Helmstaedt H H, Richardson S H, Shirey S



$37 %52

A B I B LSk SRR RS R R IR Y 163

B. Diamonds through time[J]. Economic Geology, 2010,
105(3): 689-712.

[4] RV, i, R, REUK, ik, sk, =Ek
AR L B KA 2 R AL A AR E B
o5 AL FRAE [J]. H B H BT, 2020, hitp://kns.cnki.
net/kems/detail/11.1167.P.20200507.1415.004.html.

[5] ek, 43 i, sk BL, BOACHE, 5K W . AR AR P A
W A R AL P RE NS SRR B X EE (0], 3
Jii2E T, 2017, 41(4): 535-541.

[6] Stachel T, Luth R W. Diamond formation—Where, when
and how [J]? Lithos, 2015, 220: 200-220.

[7] Tappert R, Tappert M C. Diamonds in Nature[M]. Berlin,
Heidelberg: Springer, 2011.

[8] Stachel T, Harris J W. Formation of diamond in the
Earth’ s mantle[J]. Journal of Physics: Condensed Matter,
2009, 21(36): 364206.

(91 ZEi, BRIEDL, 5k W, #ph sl FHESC . 2R A IX
BRGNS o R A~ R A B G 4 WA TR 9 0% 2R
[7]. YR Ar S ER0E | 2014, 35(4): 245-253.

[10] B 5E5E, ¥ 4=} . 2800 1 M L X B WA B 25145
TFTE AR [R]. J6W) « RS R 5 — K SCTRR
Hu s AR, 2009.

[11] B2 ¥, 5k 3, i, B sl 5T, X3 58, fR
B, JT 05K, AR, M NI, RAERT, Ak . AR dE et
TE P G SR A WA R R —k A £0A1E 35
HEHE [J]. HF AR, 2020, 94(9): 2736-2747.

[12] FRANEF, KL, S5 v, % 52, B5EaE, LAk, 26
2 AR T 7R R I A R A O 1 — IR LR A
i 5 R Ak 2= R AE TR AT [J]. AR B T 2018, 32(6):
1242-1253.

[13] ¥ 5EE . G WA ISR RZE A R 22308 G WA He ™ Rip
ST [J]. LT 2012, 22(2): 103-105.

[14] SRATF, R SC . KR W28 v A AA e e o« Uk
53R [T]. HbF AR, 2008, 27(9): 1371-1390.

[15] A0, VIRA], 15 18, B Je, AL, doE v . me i
a5 BT 4T ) S S FEHEACRRAE [J]. Mo T 2%, 2007,
14(3): 102-113.

[16] & W, 5K 1052, KL, £ 4R, B Iy, AE0E . AR
CERUBE ) M IES 24 A -5 8 ISR Ak 24 38 U5

[1]. A4, 2016, 32(4): 1087-1100.

[17] B &, R, SREEAR, (S R IH, 2k, 2% . 205
W7 24 T B AR A AT T LS [0, 35 RO 2% 25 4 Gt
BB, 2013, 43(3): 820-832.

[18] Z&i ¥, o Vit #Eph 2}, WIERY, 1 100, 2 O, AL,
/2Ry S AN o | =Y S B R WA R Ave s AT i Py
LRI EES U-Pb 454024 S Bk Ak 2 1 24 [7]. Hh [
J&, 2018, 45(2): 351-366.

[19] 5 3%, £ B, B 7, BEOREE, 22895, Bk 48, X8/,
SR . W R A WA P A AR B O A
WZE - TE LA AT B R 48 7R [3]. S 50615 4 #r,
2018, 36(8): 1753-1757.

[20] ok i, g, HAP L, SR, Y0, BRAR AR, 2R
B, M L . BT S R I RE S LT R
BRACAFRAENTSY (1], T ME A 4% . 2015, 17(5):
1-11.

[21] bEE e, #E B, B2 B, o] 55, £ 200 . Rk A AR H
WAL FAE S R 3 S [J]. b 42, 2014, 33(12):
1929-1932.

=y

[22] Dawson J B, Stephens W E. Statistical Classification of
Garnets from Kimberlite and Associated Xenoliths[J].
The Journal of Geology, 1975, 83(5): 589-607.

[23] K3k U, 5K i, BEET, kL., I s, #ah ), B
I A BT S S WA S T AR T A
PIAARHIE (). HUSGE A, 2019, 38(1): 18-28.

[24] Grutter H S, Gurney J J, Menzies A H, Winter F. An up-
dated classification scheme for mantle-derived garnet, for
use by diamond explorers[J]. Lithos, 2004, 77: 841-857.

[25] B& &, & 71, Biti K, Richard Stern, Thomas Stachel,
PN %, 5K A, BT B, 2N, AR . 1T s Je e
b v 7 38 R i e Ay R W i () A7 2% 2 R S 22 S
<2 WA Bk [ 2 2R Do KU Al (0], B2 a4, 2013,
58(4): 355-364.

[26] Jiti bk, B 5, ZRR . YL & RIA I SRR
FAIE 5 R (3], AL T 77 H)5T, 2010, 32(1): 39-43.

[27] 53R Ve, AR MO, B ER R, kL., 5K 3, BEAET, i IE
Sy, AR, BT R BT & B WA S o
A1 BRI AL SRR AE U], M BT , 2019, 38(1):
1-13.



