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® 1 RERIEEN A PR Rock-Eval 73 # 45 4

Table 1. Rock-Eval analyses of organic matter from the Lannigou gold deposit

i GAS OIL  S»/ (mg/g)  tma/ C OPI TPI TOC/ % HI
BEH (T.h) 0. 00 0. 00 0. 00 — 7. nn n. nn 0.14 0
WAL4l (Tox) 0. 00 0.02 0. 00 — 1. 00 1. 00 0.11 0
PR (T\D 0. 00 0. 00 0. 00 — n.nn n.nn 0.18 0

A HE (T 0. 00 0. 02 0. 00 — 1. 00 1. 00 0. 33 0
W (Tab) 0. 00 0. 01 0. 02 449 0.50 0. 50 0. 90 2

VE . BT REEE T N 3 BR A 2 B 2

K 10 GAS HTOIL A FF bbb WP e Bl 28 A8, S* N ANE AT DL i i 2R ™ 21 1 e
OPI F1 TPI 43 5 A4 7= 45 BUM 7= 1 45 30, TOC N WUBR & &, HI A S35 80, & b Hois ]
CUE . S, FUHT KBRS A 0, WA D Hi 2 w7 BLTT I st BEAR . A LI & 5, DA Ao
(Wi 5day) WA dm, A ARz, s 2 WA 2 6 )L, R\ &M 105 Lk 2 8] ]
RE A XM NAEMIE R, 1E AR B BE AT IR B 22 JLBR 56 AN Fy W 2445 R AE 1) 13 NMFE O
(IR B T SR s Rk WU S N 0.62% , W ZEN 0.28% 5 & FHIMAL2. 32 g/t,
W25 42, 80 g/t HI T i A T 84 47 P I AN 38 — 4 & L AR RE S rb B AT LB RN B i AL 2 TR AN A7 7E
MRKFR, WA, VIZHW AP A YUK & A & UTBE B, AN AT e 2 & A AL R A K
ERM LR, EH NN, X&EE AV R F AR EHRUESE 2 —, BB A AU e
WMAAETE A K,

2.2 LI A

¥a (W) AFEMEEER 200 H, B R KHEE S CLE D i 72~96 /AN, [R B 46 A
iw, &AMk, K, o BEE, SR0ME, SE. BRMPTE R, A 4150 5 5 2
767 M Bk 4k 2% Frdb AT 1, AE AL R 3R 1, (HRT A8 1 20 288 S b A DB B R 308 30 B K
ms 5 MR 2 MR TE U E CA” (WK 2).,

® 2 AN IR 45 o0 B S ok S A R

Table 2. Proximate analyses and calculations of organic matter

ST A P G g E|F R
B PR /g | Wit | B | WA | @ | W | fa | Wi ma | Wi | A | (A/O/%
/mg | /1075 | /mg | W/% | /mg [H/Y% | /mg | /% | /mg |[|K/%
AL (T2 170. 0 1.6 9.4 0.3 21. 4 0.0 0.0 0.8 57.1 0.3 | 21.4 0. 86
I B A (Toh) 81.5 5.0 61.3 1.6 36. 4 0.4 9.1 1.6 36. 4 0.8 18. 2 1- 86

VE R RHBE S R AL 2 7 4 B

M 2 R LLE M, B HEREE “A” S8, A/C BRI A EE S, 1M
ARRE 5T U LB SE ALK . R WA [ AT LTS R R B — it 23 A AL 5 R A AR

Q FIIRAE, 1096, THANE SR CRMRED S0 i il B2 o s R BT 4 T, v 8 8 kL
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I KB AT e SRS T B WAk s @ I BlA AT P B AL 4y AR A S | AR 3 (P 2 A
5 72.8%), MOFE /P =2, KK/ AR+ P T ) =0. 83 ;5 11 B 46 41 # 2 A7 WL BLAE &
MW A E (EZ L 78.5%), WK/ WHER=1, KX/ AEE+WTFHF ) =0.27, 1&
AXAHTORIE . KA BB AT 1) & A GFF W A HLB o A — 15 IR 4L 4 AN TA)
FENSHEYRWITEEEA L CHRERE” BN @ MNENRK S EE, AN A—ik
W — B AR R PR, BRI A0 & d e i, AR AE AT HUBR 35 m O™ A o 200K fig il 38
“A7, KA A LT S, ) B IE R I BH 2L LR 0 i D) R 0% R BT SC IR 4y
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Fig. 1. TIC of saturated hydrocarbon.

KS—Near ore wallrock; T,x—Middle Triassic Xinyuan Formation; Pr—Pristane.
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Fig. 2. GC-MS spectra of m/z 191.

KS—Near ore wallrock: Tz

KS—ioh [l Tex Jo g L

Middle Triassic Xinyuan Formation: m/z—Mass-charge ratio.
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Table 3. Parameters of biomarkers and their implications

B & Pr/nC17 Ph/nC18 Pr/Ph
EW WA (T 1.16 1. 68 0. 60
B4l (T, ) 0.92 1. 32 0.51
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I FE RO SE 411 m/2191 R G (8 2) b, KT KEE =R RS9 L
o =wie s KHE =B Cop—Cooy HHBL Coy M Coy N E, Con M Cop & BEUR, R
T Cos K BE =W e & At ik, IR =i MR BN Cp —Cyy, B E D)
WL 4 A BE =R s LW AR S B A P BB 4 T AR AE T ORI K R R SR R i N (R DT
PyAn g h S SR AT A sl e, AN K BE = IR D TR R
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Fig. 3. GC-MS spectra of m/z 217, 218.

KS—Near ore wallrock; Tsax—Middle Triassic Xinyuan Formation.

e 10 € B UG A AL ) 28 B SOAN K, H I SZ AR R Y 1 AR A6 A7 Bl T 000 B ) R
AL, YRR RE IS 178 (HD 218 (H) 22R FIRY, Bl A5 Bl 20 5 100 386 I, 328 38 3 A% Dy 4 )it
Fa Ry, BR BRI K, MARZ BL Ba U o BY, ACIX Bk B34 K off BEHT Bo BB, 56 B AT LR
PR RERE A, TR =31 SRR, Co h AR IR 7, ARG iy, B R A4
B S MBLR A, 3P, S/R=60: 40 (Bl S/(S+R)=60%), AXIEH HlAHC,, S/
(S+R)=54%, Cy3S/(S+R)=59%, CysS/(SH+R)=60%, CyS/(S+R)=57%., F¥hN
57.5% s M4 C,S/(S+R)=55%, C:S/(S+R)=53%, C::S/(S+R)=57%. C,,S/
(S+R)=58%. VK 55.75% . "] WA U [ 24 AE 6 41 b 59 HLTT Rl B2 AR e, 2
i AR, AN, ARG R Tm/Ts Kbr @ A3 AL AR RE , AR IEA F A 3 Tm/
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Ts=1.25, Hs4l Tm/Ts=1.27, WRYT A Y5 B8 1) RS
B R A AW LU H B 32 (B 3D, TR e o AR S e (Co) M S BE (Coe)
AE, HEBAR D (R O,

*a K 2.3 ERESFX NG
Table 4. Compounds corresponding to peaks of Fig. 2 and Fig. 3

M2k X1 1 1046 2 1 Mk 51 4L 22
o S R 5]
i f i 5
Ts 18a(H)-22.29,30- = P HE (Ts.Csor) 6 ]3{3([‘1);17&([‘1)—5?—1'5%@ e 22R(Cag)

Sa (H)Y, 14a (H), 17« (H)-H §§ £& 20S (Cs7), 58
Tm 17a(H)-22,29,30- = P 55 (Tm . Cop) 7 (H)y14a(H) s 17a(H)-H § %E (Cy7) 4 13« (H) L 178
(HD) - HE 22 /1 #8552 20S(Cag)

S5a(H)  14B(H) L 17B(HD) -5 IH 558 20R(Cy7) 41383

¢ | 1) 21RGD-30-RAR (Ca) 5| ) 17aCH)- T8 43 65 205(Ca)

6 | 17BCH).21a(H)-30-F& 3158 (Cao) 9 EQH()Hi7;?5;‘%;;;%?2?&:?((2)13“
7 17a(H) . 21B(H) -4 5t (Cy0) 10 5a(H) s 14a(H) 17« (H)-H i HE 20R(C27)

9 17BCH) » 21a(HD -4 (Cy0) 11 13B(H) , 17a(H) - E 45 i £ 20R(C19)

10 17a(H) . 21BC(H)-30-FF 4 % 22S(Cs)) 12 13a(H) . 17B(HD-HHE 2 i 5% 20S(Coy)

11 17a(H) 4 21B(HD-30- T+ &% 22 R(Cyy) 13 5a(H) . 14a(H) . 17a(H)-Z 1 {5 & 20S(Cyy)

15 17a(H) . 218(H)>-30,31- =+ £ 22S(C3y) 14 13« (H) , 17BCH)-F HE 75 i 5t 20R (Cy)

16 17a(H) . 213(H)-30,31- = FF i i 22 R(Cs,) 15 5a(H) . 148(H) L 17B(H) -7 M1 i HE 20R (Cog) 5

19 17a(H) ,21B(H)-30,31,32- = FF 3 5t 22S(Cs3) 16 5a(H) s 14B(H) L 17B(HD -2 #i1 f§ £ 20S(Cas)

20 17a(H) . 21B(H)-30,31,32- =Tt 22 R(Ca3) 17 5a(H) , 14a(H) . 17a(H)-Z 1 §§ 52 20R (Cyg)

18 Sa(H),14a(H) , 17« (H)-45 #i 5t 20S(Cag)

19 S5a(H), 14B3(H) , 17R(H)-43 5 5t 20R(Cae)

Sa (H), 14B(H) , 17B (H)-%% §§ %5¢ 20S (Csg) » 5B
(H) , 14a(H) s 17a(H) -3 £ 57 (Cag)
21 15¢(H) v 14a(H) . 17a(H) -2 %5¢ 20R (Cag)

20

— N R WA DR R SR A R S SR E Y IEE I e, BEA Y EEE A Cl,
R Co S5, B 2w & Co M S EE, KA (FERE ULC, hE, Hk
A Cog (85 B, b S5 1038 A8 1T R 11§85 0 [R) P L A7 X AR RRAE . (AL, WTHT Cur /Coo B Cor /(Cog+Cog)
KFRIEG PRI, AKX Cpr/Coy=0.29,Csr/(Cog+Coy)=0.17, _ANELAEBHE AN, KA
BUTR RN T8 2 10 Bk 05 s SR . 855 2840 & W0 1% 37 A b 280 Ah ] e e L 1) ol s B8 . Lk
FE e KB /N K 5a14B17B>5al4al 7a>>5R14al 7a, AKX B &A% K 5148178
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FIREFN Saldad 7o ) Y, 350 BH AS DX AT AL TT 14 RS 384 4 v 5 o HE 55 00 1) ARG o 1 — R v, AL
AR b 0t B AR 3R WA BB L B v I R s AR LA 20R D, Bl A R R 1Y s, S
R A X 32 7 e A O A5 IR 20R R 20S TRA W, X 20R Al 20S JL 55 &, Ul B A ML T A 34
B,

g LPTR, A AT [ AR s 2 M2 A HLBOR IR R A — B0, R T R AT HLT R
VT EES . AU W T WA R, vl Re AT Bl R S AR A RN s AT AL O BB
&R, S Ah, AR Hl e AR sE 4l = TP A AL TIC B (B 1) Fl m/z125 Jit i 1% &
(EIBg) B TS M, T Mot ATRE MG, H AT P R R L JE A 58 A4
RETS LAORAT . SRR XA HUE BT 38 S i P HERUABE , 5 AR X =& R Hb )2 b % 3 17 75 1
MAE TR — 3,

3 AT HLAL ZEAR SR IR A U A4 R AT LB ko)

FH T4 R T PR, Pl TG LA 2 A T 45 3 1 B SRR ) BRI DL ) SO AR L AR AN 4 H T
TR B REAE . SV S0 IR IR B AR (210~280C), J@ RN IR s BA™ 944 1 46
JERE 0.7%~ 5.5% NaCl), % &EF %% (0.80 ~ 0.95 g/em®), FHETLL (Ca*" ), Na',
K" hE, FBEFLLSO: | Cl . F h3E, Na' /K", F /Cl HANE . B M58 3 204 59 18 1%
B SRR B
3.1 ARG G E T (MPV-1T) %

VZWFET Ak, B HEIEMZHMEDE RPN BTN R., Rifi, o
TRV FG: 1 I A 22 R AR 2 S 0 6N . 7 N RE B I B | AR s i 59 HE 2 0 R 98O
RN, T 43 5 B R BN R B PR AN, B SRE — S A R, T AN S R B
wahn, A GRS KA LS

FE it ph b [ OBOK A (PO MK A0l e . 2O EUE A i R AT, L 6.3 A, R —
b 900 V, ] 900 V A RERF BDGIERE, SR 1100 V, B, AT AR B4 AR A B
WG, MR K YEE R 400~700 nm, WESE RN E 5 (K.

5 REURM A A B S O 5

Table 5. Fluorescent spectra of organic inclusions in the Lannigou gold deposit

CEOR Fi EER ALY EARAER X (A/nm) Amax/nm Q" (Agsor500)  HHE/V
oA P ik Ve Ji A A 530 530 — 1100
CELEE Y S i Ji A 4 AT jﬂgin‘)f:ﬁo 700 4. 71 1100

AR T R A A e ik A1 e Js A U 480~700 680 1. 69 1100
4R T R A A ik A1 e KA 440~700 660 1.43 1100
A AR T R A A ik £ %€ J A= A 440~700 700 1.03 1100

DQ ML LE . Ry Asso T Asoo IR AH X 58 FE LE 5 by o 1 s o 2% () 3K v o0 43 B

CLREVETE B ) BRAT B B A A 2 A4 i 5 3 35 A 98 D60 ot Ol T il 5 X 28 98 6 ) i e
AN A S F A T A X A 58 7 WA S A B B0 36 3 0 5 Ol 1% 11 U WY X 28 )
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BN R BRI B G A% L TE T UE B 26 AN S i T W BRI R H I i e 2 A )
U6 5 W) TR R, e T BRI el A AT L .

(LT A 16 Q 3 KT 1. H 6 1% 19 AH % 5 FE AN AR o (— 3 /N TF 90%) L i 1
A AR AT LTI R BEAS S AR e, BRI, AR DR A0 2 A LU 206 D0 32 BRARRAIE , AN B2 U &5 0“9 K 3k
N7 2 BRI LEHS it N A0 R A3 ML 20 S Bk, () BNt 2 B R ™ 4 A WL B ol 380 R A v

(A G K Khorasani (1987) 858 #“ A& & A HLST Y TTAR P AL A A 8] b 32 B AS [\
12 1oy 5 R s O R 4 R U T HD A VA BT IR DGR A S AW o
3.2 SO N AR e 2T A0 3 O 6 BE T (FTIR) 5

AP ZEAAR R FTIR J6 1% H i K% 1% R PERKIN ELEMER 2 #] 242 7% ] System
2000 fd 37 AR e 27 Ah Ol I s, I E B REIR AR N e KR 0.3 em ' KR T 0.15
em 4l DTGS G AU R = H O K I 2% . KBr 2> R #4%, I LL 4 em ' 20 HE R W & 5 B 8h 15
B L >30,000 : 1 RMS,>6,000 : 1 WEUEAH; 2% 806 76 AT T i 1< AL B 331K T 52 B B &t 19
0.1% ., KA HACE B3 ER, 1Y) Wl i 28 B 52 SO S5 9 () 20 4006 08 L 4R )P 4N B
W 5 45 e J % 8 A LB 4 Kk 6

70.00
60.001
50.00- \
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' HIALR = 1017.86
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Fig. 4. FTIR spectrum of individual organic inclusions in calcite.

® 6 PYRVAET AN EARK FTIR W0 45 8 12 5% € 14

Table 6. FTIR analyses and identifying basis of organic inclusions in the Lannigou gold deposit

L [ | 259 R R Het CBCF SR A em )
J7 AT B TR SR W WL % . 1420~1430, 850~870, 700~730, 310~370
ok A e SR f, B TP AT HLE B W . 3600~3200, OH ™ [ 45 e sh e (T8 530%) ; 3000~ 2800, Ml 1% 1)
7 1 A ik CH M 4ifesh (A ; 2590~2350, SH MWl ; 2300~1900, C, O, N A sk = ; 1870~1550,
C=0 WP 4i4Ezh; 1200~1000, FEE C—O 81 45 4 3h
B R AT B A YER W e . 1300~1000, 780~800, 698, 513~462, 398~375, ML EEAhn] figdy (1 & fiE

mwmrnk | T | W, SsH, C. 0. N WK =R, C=0. KiER L
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(1) AHEREARR FTIR LM% & TAE, ERERL T 2K B, TR EAPE L
B A BE R EN, B B R LA ) w0 A, A B R ARG T Bk XY
TRRWAINEY, E£ZIETRED, AR R 7 P05 0 3 28 5 [ i WOl % 41— K58
Wi, A0 ER 25 40 2 B0 2R 1 e AR 4, 1 ] S B o R g AL B, A A A, H A A
B4R, DR b P A AR, A AR K R HE I

(2) WEAP A RRAMNAIERRI N OH , TEW%EK CH, SH , C., O, N 3 =
g, C=0, C—0 %,
3.3 HOth et (LRM) 4

LRM FEAR AR Hb 27 vp (1 3 & A 70 SFEACTF 4R B8, F2 18 DU AN 80 AEAX I 46 . FH -4 4 2 1 A
G, MERECEAPHNH, CHEEAIQEARPHNE, WELTREMNBE, WitiX
— RN g R B VF 2 A e BRI T, WX T A HUE R R A HLR R R e A, T
F B R RAE T TR Z AR KN FIEARA &, A LR S R0 R A B 2244, H Ak %Al
SEMIARAE AW, BT LRM ERE AT FFIE R —Ffr, A 23 BRI T B i B & (1) 0 8 45
S, H A X . 5L Gn-situ) BP0 AT, TEZ 85|k o 5T 22 S AL . A SC 223K
M LRM EE T RSN RS & GR) Ik A selk b AL 24, WHalai R %K 7
(I mgy, WARAAEA: CES & PG L2l BT I Jobin-Yvon /A H 7 RAMANOR U1000 %Y
LRM, Ar" #6288 HOEH K 514. 5 nm, WOLIIE 600 mw ., XU (A 255 4% 450 pm, AHEIE 9. 2
em '/mm, JEHFMEEE 1530 V, RE 20C, @E 65%.,

K7 RREST AR AR LRM 28

Table 7. LRM analyese of organic inclusions in the Lannigou gold deposit

FE &b | B8 | #0& | CO, | H.S | CH, | SO, | H,O | C,H, | CoHy | CoHg | C3Hg | CsHg | CyHs | CsHg | A HL/EHL

1| A | A 14.9 | 29.2 [ 10.1 9.6 14.3 16.8 | 5.1 3

1 fge | UM 19.0 | 33.7 18.2 | 14.5 14. 6 oc

1 g | A 19.2 18.1] 9.4 |31.4]13.2 8.7 4.2
1 A | A 39.9 | 21.4 19.4 19.3 3. 67
1 AP | M 26.4 |37.3 18.5| 7.6 10. 2 2.79
1 | A | M 33.7]15.4 111 15.1 [ 11.7 13.0 1. 04
2 JEw | Ml 12.1] 5.1 | 5.2 58.71 3.9 | 5.9 | 3.9 5.2 0. 32

E: RP WG R N ERGOHN G058 1 AFRGHTETMAAIENK, 2—F R (&) W4 a5k W
SE AN B N WA R rh SRy s i U T BT 2

(1) ARXGAARGE APPSR AN, GHRAKE AR DS & e, thihd &
4 CO,, H,S. SO, &Mk 1.

(2) MH LRM Kl 5 5950 7, Bl € 1 7 AN LA 28 4 b AU b v 1 4 25 AT BIL 4 4y
ST, et HAEARD I EAIEZ . (HF R 2R TS 7R 2R
o PR R R T AR A T A, FR R R N ok B N AT R, W CH, 1)
7 2RFAEWEAE R 3064~3074 e ', B TR CoH, 20 1, 1 A4S 10 43 46 ¥ [ A /2 75 3060~
3080 cm ' Z A, A HELT B2, WE W E AT AEAE CH 2 T, i TR AR R ECR
Snbr S U AL E R I, WITEERLN, BY LRM R 2> F AT 8, 2 25 b2
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FRAEWE £k, Bk, &N, WRATFZ AN LIL D TRA RN T,

(3) M1 LRM KLt i) 73 7 46 K 2 BN S o0 7, 3K AT RE 3 202 K4 H i iE B vl 5E 1
PREE T BLRI B AR TR 2 T REBCKK T A& 2RER D T Z i,

(4) FEIERLI 7 MFER R, IUE R AR A PR I T HO, RGN EARILAZ LA
MR R R BT WS WA TAAERTD . BT A A2 AL & 3911
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THE STUDY OF ORGANIC ORE-FORMING FLUIDS IN THE
LANNIGOU GOLD (MERCURY, ANTIMONY)
DEPOSIT., GUIZHOU PROVINCE

Zhang Zhijian and Zhang Wenhuai

(China University of Geosciences . Wuhan 430074)
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Abstract

The metallogenic process of the LLannigou superlarge Carlin type gold (mercury, anti-
mony ) deposit was related to organic ore-forming fluids, whose organic matter was derived
form marine algae in ore-bearing strata. The MPV-1 , FTIR and LRM studies of organic in-
clusions show that the organic matter in the ore-forming fluids consisted mainly of fairly ma-
tured aromatic hydrocarbon and polyatomic compounds., which migrated in the form of liquid
unmixed with water. The ore-forming fluids had very low salinity and could not form oilfield
brine. the formation of the ore deposit was attributed to the mechanism of “migration at low

temperature and precipitation at high temperature”.





