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Abstract: Yuanjiang River is an important source of diamond placer in Hunan Province, where the garnet and dia-

mond are common heavy minerals in placer. It is of great significance for revealing the source and formation condi-
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tions of diamond placer in Hunan Province to analyze and screen garnets related to diamond. In this paper, detrital
garnets (160 grains, 80 grains of DJZ-7-1 sample and 80 grains of DJZ-10-1 sample) in Chenxi area of Yuanjiang
River, and inclusion garnets in diamond (5 grains) in Hunan Province were selected and analyzed by mineralogi-
cal, geochemical and statistical methods. The results show that the fluvial detrital garnets are mainly Fe-Al and Mn-
Al garnet series, a few of them contain diamond inclusions. Cluster analysis, linear discriminant analysis and logis-
tic regression analysis indicate that some G3 eclogite garnets may have genetic relationship with diamonds. Major
and trace elements are certain differences between the two sites; analysis result shows that the garnets of DJZ-7-1
samples are more closely related to diamond. Based on the analysis of the Si value of detrital garnets (>3.02) and
the limited temperature and pressure conditions of Hunan diamond in previous study, it is considered that Hunan
diamond may be formed in the mixing area of peridotite and eclogite with a depth of less than 220 km, which is the
dominant source area of lamproite-type diamond. Therefore, it is suggested that G3 garnet and lamproite should be

further searched in the upper part of Chenxi, Yuanjiang River, in order to prospect the primary diamond deposits in

Hunan Province.
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Fig. 1

Location of the Jiangnan orogenic belt(a, modified from Wang Xiaolei et al. , 2017) and geological skeich of Yuanjiang

River area (b, modified from Liu Zhiwu, 1987) )
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Fig. 2 Characteristics of detrital garnet in Chenxi area of Yuanjiang River, Hunan Province
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Fig. 3 Raman characteristics of detrital garnet inclusions of
Yuanjiang area, Hunan Province
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F 4 S54&NIGHEE AR TA Cry0,— CaO(a) 5 Ca/(Ca+Mg)— Mg/ (Mg +Fe") (b) #RE (S8 Sobolev et al. , 1973;
Schulze, 2003; Griitter et al. , 2004)
Fig. 4 Cr,0,—CaO(a) and Ca/( Ca+Mg)— Mg/ (Mg +Fe") (b)plots for garnet related to diamond( after Sobolev et al. , 1973;

Schulze, 2003; Griitter et al. , 2004)
MY -SD-Kim— I 4 52 B A1 R 5 T A A8 777 ( Wang et al. |, 2000; Zheng et al. , 2006b) ; LW-1-Kim—iZL T FL B & &AAF) & A #F40 ( Zhu et
al. , 2019) ; GZ-MP-Kim— 5t S AAFE P AT (1855, 2019) ; HN-NX-I1-Lam— i F5 7° £ #EEALBEA Th A 74 5 DW-Lam—ib]
TR P B RS T A 0 SWT-Lam— b 08 H WAL P AR T4 (FREEMS, 2007) ; HN-D-IN—I R R0 4 M v ZE 4404 1
FAI (IR, 1989; TKAEFISE, 20135 XB/NFE, 2018) 5 AUSTERALIA-Kimberlite— BRI SE VG341 R 4 i (9 G 1 F43 ; AUSTERALIA-
Lamproite—8 K F) SV P4 FF 4R EEFLBE S P 9 A 1 F A (Lucas et al. , 19395 Jaques et al. , 1989, 1990; Ramsay et al. , 1992)
MY -SD-Kim—xenocryst garnet in kimberlite from Mengyin, Shandong Province ( Wang et al. , 2000; Zheng et al. , 2006b) ; LW-1-Kim—=xenocryst

garnet in kimberlite from Wafangdian, Liaoning Province (Zhu et al. , 2019) ; GZ-MP-Kim—xenocryst garnet in kimberlite from Maping, Guizhou

Province ( Xiang Lu et al., 2019); HN-NX-I-Lam—garnet in lamproite from Ningxiang, Hunan Province; DW-Lam—garnet in lamproite from

Changde , Hunan Province; SWT-Lam—garnet in Cretaceous red layer from Shangwutong, Changde of Hunan Province( Lin Weipeng, 2007) ; HN-D-
IN—garnet inclusions in diamond placer from Hunan Province ( Guo Jiugao, 1989; Zhang Beili et al. , 2013 ; Deng Xiaoqin, 2018) ; AUSTERALIA-
Kimberlite—xenocryst garnet in kimberlite from West Australia; AUSTERALIA-Lamproite—xenocryst garnet in lamproite from West Australia( Lucas

et al. , 1989; Jaques et al. , 1989, 1990; Ramsay et al. , 1992)

oy IC K (Fe Mg, Si Ti) KFKa i BRAGFE #4177
In(Mg/Fe)— In (Ti/Si) & fi# % % ( Hardman et al.
2018) , £ 5 & B R 6 i i) e DC VTR I3 s IX Y] 7 A
JE& AR 43 AT TE A 53 L 5E X 8, 9 o AT T
KRB X B, 1 K DIZ-7-1-78 ( G3) 53l #1575 5 Hb
2R ) R WA 1R A G3 BLA T
A1 IEAEHDIR Y X, 1 K0 GO A SRR A A 1 41 TR AE
Hi5E IR 5 AR KB X B (18 5a) . BT W
Bt2£2)” (Hardman et al. , 2018) 2P0 51 245 0114
TR (doyapy 5 doyg TH) 728 H 53T 358 5 b e 520
L Wy 4 W T 4 DIZ-7-1-78 ( G3) J& Hb & 3k 5
(deyipy>=0.264, dy 1 >0.000) , HeATHE B A1 T 41
Y@ e kiR, A R KR 2 7. 88%, R4
GO FU AR A 1 A P5E 72 SR YR B Y Rl deyipa <
=0.264, deyix<0.000) , B R KIREN 21%, 1
N T AN RE AR T M R IR 0 B 5, 2% I Bk
PR e 485 7 25 0 B 4 NI B A, I Pl A A R

R

Ryt — 20 A I R DO TR R b DX TR i T
TAMEEA R T H AT IA AT R B (AR A,
2020) HI A8 T 41 Mg —(Fe'+Mn) — Ca 845> =143 i
€l (Mange and Morton, 2007 ) , XJ£E & 7] BE A1 A2
BIGEAT TR (K 5b) o S5 R Bos, e b e Wl
Hie A B (G10) LR A IS 1A 3 A 12 C2 5k
P X, FEAT S (IR LT P IR AR
15 AT AR A Y DX TR R A 2L (G3 L GO) L 1A
AR A5 ATE C1 AR R LA Bl HHRR M KBS
DI, A TR AERRNE A MO 5 AR B R
T BAEAT I, B DOV R B e s A A
KA EE SR AE B R R KA Xk, 5 0 e
HE LR X LR AT A ENA T
RO A (GO) HETKTE T Bl A%, 5 C2
WEIAFE AR FAfFTEE . FRER 00
iR R L PEY TR 2 /70 d
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Go et
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DIZ-7-1-62 INZeTe1 T

K5 AT Ln(Mg/Fe)— Ln(Ti/Si) (a, 28 Hardman et al. , 2018)5 Mg —(Fe"+Mn)— Ca 52K (b, 21 Mange
and Morton, 2007 ; Kueter et al. , 2016; HZR4F55, 2020)

Fig. 5

Ln(Mg/Fe)—Ln(Ti/Si) (a, Hardman et al. , 2018) and Mg —(Fe"+Mn)— Ca plots(b, after Mange and Morton, 2007;

Kueter et al. , 2016; Hong et al. , 2020) for garnets
Fh g5 S8R IR E 4; A—m GURKLA AR TIBUS TR AE R A I R TE KOS CRIET M 7e VR, & Mg fIk Ca) 5 B, —HRIE XA
(1 Fe 5 Mn) ; B, —"RGUBTIRVAE , o EAINAM (K Mg, Ca frmA—); C,—A83LMES; C,—lILMEA (R Mg, C, 5C, D Mg &
50% A5 ) 3 D—ARGABIENE A B A AL T (5 Ca)

data sources and numbers are same as Fig. 4; A—high-grade granulite-facies metasediments, charnockites, intermediate-acidic igneous rocks

(derived from deep crust with high Mg and low Ca) ; B, —intermediate-acidic igneous rocks( high Fe and Mn) ; B,—amphibolite-facies metasedim-

ents (low Mg, Ca content varied widely) ; C,—high-grade metabasic rocks; C,—ultrabasic rocks( high Mg, the zone between C, and C, is bounded by

50% Mg content) ; D—low-grade metabasic rocks or contact metasomatic rock ( high Ca)

3.2.2 HitIuREHE

SR DT IR M X 4 NI 08 H 160 441 4
THT AT TR ETESN, SRS E
(2020) FIARRRE 7+ ABONE 7 LA BORE A7 25 A A A
HILRE PR EMR 0K AR SEu, 8Ce KA 7H +
JCRMEHT TR (I AT AR L TEEZH
B ARMERHER X o) Ko th i B AR A
H&RIA A SCHERT T REWIRE

DJZ-7-1 5 DJZ-10-1 X P HE 5 B9 oo R F
TEAEAE R B 1Y 22 5% 0 FE & DIZ-7-1 WA 9 ki DIZ-
10-1 45 1 R0 B A 18 A 16 o0 R IE AR
M DA ROV A 2 =3 R SGE , oRs o D B
AARREIEERE, DIZ-7-1 R T 6 Kiu™ ) Wik B
AAHXTEARR Y e sh WEA RSN Y A&
B O R AT E A Y TR AR
AL (I 6a) ,8Ce (KT 1,8Eu 5 8Ce EA MIX 2
FEM A X8 (B 6 b) |, R BT A AT A 255
X, TMiFEd DJZ-10-1 th,Y 5 ook dm 20l
BB IEAH G R, A M r=0. 98, A RIE R =
0.96, o Y & i Rl ff 1 o0 R T mn i s )

Ak ([ 6a),90% L I 8Ce fE/NTF 1,8Eu 5
3Ce LA AN FE1Z ) oA #a i (1l 6b) . FIRPIASA
[ RAE SURE S 25 SRAFAE R B B 22 S A A 1, R
VLTL AN 7] DX B VD 1R 8 5 & RILA A DA A
FEK I 53 A AR

hFHBT P S SNAMHXEN AR T A, %A
K4 55 S BB dey oy 5 dewn TEAYH
S, R 2 KRR LT R S VR AR A WA
R PR A, B AR TRl 9 I A A R T A REAR,
W& DIZ-7-1-74 F1 DJZ-7-1-78 (& 7). Hith DJz-7-
1-74 7 Mg —(Fe"+Mn)— Ca 324 702 ) 51143 4 (&1 vh
AL B TE C1ASFEVE A O, S A A A
X3 (& 5b), DIZ-7-1-78 W47 F G3 H#E A A 5 4
NI AHSC A A B 2, B Sa A AT
BE (d gy iy > 0.264, dey e >0. 000) i HAT AE K
U8 T HumZ | DJZ-7-1-78 ( G3) ¢ o N Hy B by X P A
BEA TS AR A S A E SN TR S
o, HABRMNER Lo R 58, TR S WM &N
AR AT A . DIZ-10-1 3o & B 24 s s
AT R T DIZ-7-1 58RI BMICE T bl



1124 a oA 8 W % & & 95 40 45
- - =
10000 F|® DIZ-T-1 sl u DIZ-7-1 Py
o DIZ-10-1 O DIZ-10-1 =
-l
1 " .' : ‘I.
1000 b 1ol s @ :
2 e B
= o
= m -
>_ P
T 100 " 1 2 o ]
o o a
=
o o 5 o° 9 a}
O o oo o’ o 2 g @ %
oo o -
10 F 4 . 0.1f &
| |
" a b
1 mmheanhemsnbdadateh L e icteitaai L 0.01 PP | A4 a el O PR T |
1 10 100 1000 0.001 0.01 i 0.1 1

w(EREE)/10°°

F 6 WA TA REE B FS50EY R
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4.1 BEBEABFENERNART BT
HR A 1 255 (2019) X088 A 1A kb Ae 57K 3h
S PO AIF 5, A SCHA T A 8 1 R AR RN A
WK BN 14 E IR, 9262 GO ,G3 G4 AU
PR A SRS MARES, 5 EEH G0.G3.G10 A
M) a NI RN AR T4, & HH GO G3 PFf
I I RV B A M A, 5 IR R I VG 5 BT 5
Hi DX 1Y B BE A5 B S b A B A A B T 40 (Ramsay,
1992) FEAEARAUME: | 7R W e 4 WA 1] B8 5 4 6 6L B
FARRBER, H5EI XK G T 2R
WEBROR T4 U RT SRS TSSO T

A(G10,G9 23 F) (Mibr i 4, 19965 KB4,
1999; Wang et al. , 2000; Zheng et al. , 2006b) X H
A—E W25 (B 4) L -F ] DLHEBR — 3 9 i A
AR,

HIANIAH G10 .69 G4, G3 BLA R A1 54 WA
B B B AR (Sobolev et al. , 19735 Schul-
ze, 2003; Griitter et al. , 2004; Stachel and Harris,
2008) ., H:rfr G10,G9 7351k J7 WERINS 7 5 — MR
BEA TR T4, ORI T 1 ( Schulze, 2003)
G3 NS AT A, G4 W 5 M WS
RS A G, GO RAERI IR G3.G4 AT /1
IR ( Griitter et al. , 2004; Hardman et al. , 2018) .
A H FE TR G ] AR EUX 754 1 A Y
b5 5 2 Ok PR ( Schulze, 2003; Hardman et al. ,
2018) , fEICE Ti0,(>0.5%) & A ¥ 15
JCR (Ti Zr Y Hf) 5 1E% B# LT R A il
AN R S S R ( Hardman e al. , 2018 ; B4R 46
%, 2020), AXHMNERITR GBSO
FRoR T Hb WOk TR R B AR A AR TR, B
DJZ-7-1 5 DJZ-10-1 Wi 70 R FiL 7345 R HAT U
Fy2e5t Horp RS DIZ-7-1 R Z R B AT A
R LT R I8 ARG 5 MO DL RO A =
REGE R W, DIZ-10-1 $k 2> G3 A 1 41, HAE
DIZ-7-1 AT A h R T &AL 2, R HE
FEIZ M B DJZ-7-1 19 F 3 AT BEAFTEBLUF AR 25 X
AT LA B X P ik — 20 T e b )4k A
4.2 WHEREENARKIE

W P A 4 M Ay S0 A 7R VL R L B
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LW AT AR 55 3 T Ra e 1 vd P38 PR B AH 56 (%
24, 2012) o H RS0 RERD BT 4 WA 0 ok R 32
FENLE ST ST B ST R G B B S 1R ) SR
R AT 4 WA 8 A Y5 A D Y 3l A 05 Sk 53 2R
T H R 5 N A b X WA A BRI
W 4 WA (B0 ) ZUn i 3N X 3kd iz 2 W R b
PRI, 1983) o HJE, BT 5 M 4 I A s
T 4 NI (R 2 RN 5t T A5 R IE AR AE W I 25 5 i
Ui — BTG AR B UE 92 (#E R, 2009; B L LA
20165 XB/NT, 2018) o AR UEAE I A 4 NIl 1) ok T
VA kRt P R A T TA R i R b DX K R AR A 4 W
A SIAE TR AR AW, B R AR 22 1 DK A S
(MR A . PG R4 M ) AT R TR 4 il
2z R 4 WA YR A T SR 05 7E sk 20K
AGTA B R e A R AR 2 L A — i 4 AT
JREEZAT SR HZE (B NSR, 1985) B i 1 i
WAL FERE T AR . AR UL IR ZE XS XN
ERIAMCHARE O Raha B A 3T TR
TR B2, DO R R A P s HAT 4 W1
OB A R 254, 4 NG vT BER [ - H: X3y 5
(X, 1987; BEFR o, 1999; K4 M4E, 2007; &
Wi, 2009; BEFEIEE | 2012; KEHE, 2013; AR/,
2018; iM%, 2020)

Mg —(Fe'+Mn) — Ca & (&l 5b) &R T34 /e
W™ 4 WA AT BB -5 90 e i 78 3 b DA A e G
R, 5ERIAH RS A8 A R oo R Esr
5 b PR AT 1) S P AL TS T B b XA 5 A A T
ARG BRI ZES, IR VG S0 8 K A i e e
(VESh S, 2005; Wang et al. , 2020) , HEI 55 M| T B
i XA S A 4 W AN 2 S 1) P D 4 A A B R
Ui, DLV IR Hh DX 0] B A BT R G101 Bk
& WHE—E S G10 BRI HTA R A (AR A
k) FAR IR T A 1 A B DR IR SRR R, F6 7
X ERIAAKATEER A T 2MARIEX 8 X)
P da AN ] i XA [R) 2870 18 7 A X EE & B
JE AT SR A2 4 N A ARG T A Cao
RIS LA 0% ~20% , 55 18 R 1) S P 350 B 55 7K b X (1)
PREEIEEEE Th A E AR S LA R A T R 2R
7 ) P i A NI I 27 258 AR BRI 2 ]
REMERCR BRI TR AR 5 Sy vy kst 0 T A= TR
(BRI 55 3 ) 38R Bk = A5 FTR0ESE . 91 RS 4 WA
534 AT ELERRAE ( ik )%, 20145 X
/NFE, 2018) LA B Dt 1T = V8 Hiy DX YT 3 e i LA % 5

& GO, G3 BUA A kIR WoR T & RIA T i
A Z W% 05, 5 v P i 20 8 BE A O (BE AR,
1999; BEF R4 2012) o i (2020) 18 33 %5 W
DLyl i ( b ol CE R ) L L2 B A 1
GEAT T, & B R A e e 7 o i R A7
FERT IR BE S IR R, DI A TR R T S Bk
FEBEA O A OB & WA R (ZFF o 4,
1993) , it , A SCIA Ay 1 R 4 WA R AR B 22 20 A
2R AT RS XN AR AR B A %

I XT Siapfu)>3. 0 A1 T 41 B9 HT, vl %
FLAHOC ) 5 R W BR BE R AT R BOHI W (2R B A 5%
2007; Bli¥FSE, 2012; £530RV65F, 2019) , AR K
M1 ki DIZ-7-1-62 WA F A1 Si(apfu) KT
3.05, A ML A B REA A, TEK 8a i, & WIA
W Si(apfu) KT 3. 02 (A4 KA R R b9
T & WA A 2 kL Si(apfu) >3. 05 194 88 14 Y
TREE/NT 220 m, 35 Fi5 A H RIS A4 6 AR A A 4
BARIET Y AR B A A MRS R
A A BB RS A A L 1 T R e R T T i R
(133~219 km) FEA—F (5%, 2013; &I,
2014; SHEGE, 2018) , A A L E&NIA NBaE
TRAS[R) IS A 18 4 6 4 WA T IR 3 T 2%
BT R 4 WA B BR 2 (D 8b) , & B H
M & WA Y LR B 5 &2 4%, BB 75 76
W MRS 2 — 7 W MO 25 7 TR 2% DX 3, Wi o
WM 5 RS A X, Xt G 7% i) g K 0 4
NI SRR B A A
5 5B

(1) 38X T XA F A 0 Y 2F R AE | b BR
T 2E AR (R 255 % FEATF 5, A Ry 1800 g i 1 b DX 3]
R T A R A R A ok IR T e 5 At 47
X 5 A WA DG AR A B 22 R R T g L
HHEM2ES, DIZ-7-1 5 DJZ-10-1 X P~ A A 2R
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DJZ-7-1 BT 8 A1 18 T 1 5 W rg i A 4 W A 22 []
BA AR, G3 BUAMTA WA v 5EF 4 NI
AA BB R

(2) FATRIE AT A S & WA A B R AR
T BB R AR S R BRI RS B
TR VIMIR , SRR M 0 8 4 NIl HAA T
Az A b R YR AR O HA K AT R HL A £ U5 #b



1126 w0 W o R 55 40 %
2 5 8
DIZ-7-1-62 200 3
‘u"\mz-?.l-oz = DJZ-7-1 . 35 mW/m
o DIZ-10-1 ARIE
& HN-0222-1-IN {409 il T
®) s HN-D-IN . ) 40 mW /g
; % g 5 R * .-
“u 4400 = £ 3
£ =2 Cogr
S ® 8 - S0mW/m
= 4500 3
i -
© Joo i
600 o 1
L {1 a2
i e i '
b
I i ” 1 L L 1 1 L L 1 1 1
3.0 3.2 3.4 36 600 800 1200 1400 1600

it

1000
t/'C

K8 i B NI Ao AT 14
Fig. 8 Analysis diagram of diamond forming conditions in Hunan Province
a— 0T 5 & WA B P R RE A T 41 (AL+CrtFe™ ) —(Sit +Ti* ) B, 25 O B R A R4 A B kA M 1 A B IR (2R B4 %, 2007) , i)
R R LR AR T R IR LA AR (1989) L R 148 (2014) 5 b—HEF R A G R P 8 L 2 s B 19 < R4 T IR
Z5F[ R4 Stachel FI Harris(2008) Beyer %5(2015) &2k |

a—( Al+Cr+Fe®* ) —(Si*" +Ti*") diagram of high-Si garnet inclusions in diamond and placer, the circles are the combinations of the high-Si garnet

inclusions in diamond( Niu Hecai et al. , 2007) , the data of inclusion garnet in diamond of Hunan from Guo Jiugao, 1989; Qiu Zhili ez al. , 2014;

b—pressure and temperature conditions for diamond formation limited by garnet inclusions in diamonds worldwide ( modified after Stachel et al. , 2008

Beyer et al. , 2015)
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