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Preface

China, as the major tin producer in the world, takes up about one-third of the
identified tin reserve and tin production in recent years. Three super-large scale tin-ploy
metals sulfide deposits, as named by the Gejiu and Maguan tin deposits in Yunnan
Province and Dachang tin deposits in Guangxi Province, account for about 70% of the
total tin reserve in China, they are also the major tin production base in China. That the
cassiterite-sulfides dominates ores is the major feature of tin ores in China. Gejiu,
known as the tin kingdom in the world, is the largest tin production and export base in
China, its tin production takes up one-third and over of the total tin production in
China, its mainstream production by the brand of “Yunnan Tin” is well-known around
the world and awarded with the “National Golden Prize” . Yunnan Tin Company is the
super-large scale enterprise of the national class, and the largest non-ferrous enterprise
in Yunnan Province, and it plays a critical role both in the international tin industry and
in the social and economic development in China and Yunnan Province.

Currently, the major issue in the Gejiu tin deposit is on the mineral resources. With
the continuous mining in the past years, the Gejiu tin deposit exhausted its major
resources, most of the mines can not be operated at its full designed capacity. The worst
is that some mines, such as Zhuyeshan, Kafang, Hongqi, Cuyjing, Gexing, and so on,
can hardly be operated with their current identified reserves. The resources issue has
already become the fundamental factor that restricts the sustainable development and
even threatens the existence of the mining company. Therefore, it bears important
social and economic significance to ensure the normal production of mining company and
prolong the service life of the mine by strengthening exploration in the depth and
surrounding area of the deposits and increasing the mineral resources. The analysis and
study over the existing data shows that it is possible to find more mineral resources
through composite research and exploration in the potential targets in the depth and
surrounding area of the Gejiu tin deposit.

Gejiu tin deposit, as one of the earliest discovered deposit, has a long history of
mining. It initially began to produce tin from the Han dynasty but lacks of detail writing
record. Since the establishment of the P. R. China, many famous geologists from abroad
and China have carried out research on the Gejiu tin deposit, especially, the Geological
Party No. 308 of the Yunnan Nonferrous Metals Geological Bureau has done exploration
in the Gejiu area for the past 50 years, lots of commercial tin deposits have been
explored and identified, and the Geology Party No. 308 has contributed much to the tin
industry in the Gejiu area. As for the genesis of the tin deposit in the Gejiu area, most
of the geologists from abroad and domestic consistently agreed with the viewpoint that
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tin deposit genetically related to the granite. Many foreign geologists (Groves et al.,
1972, 1978; Ishihara, 1977, and so on) concluded that tin deposit genetically related
with granite, and it formed during the evolution of the phanerozoic geosynclinal folding
belt. Many Chinese geologists (Deng Yushu, 1951; Zhang Zhixing, 1984, 1991;
Gaozhibin, 1958; 1983; Yin Guodong, 1985; Liu Yuanzheng et al., 1987) have
carried out researches on the Gejiu and Dachang tin deposits, and concluded that the tin
deposits are of post-magmatism hydrothermal origin of the later Yanshannian
crust-soured re-melting granite, and the granite is the parent rock of the mineralization.
Under the guide of this theory, some positive exploration results have been achieved in
the past, whereas, the writers of this book found that some geological phenomena can
not be fully explained by the genetic model of granite’ origin. For example, the tin
mineralization hosted in the Gejiu Formation of the Middle Triassic(ore-hosting strata in
Gejiu area) in the Niujie area of the Shiping County, which is far away from the granite.
And ore-body-group No. 10, which is newly discovered in recent year in the Lutangba
section and multi-layered and paralleled to each other, are hosted in the siliceous carbon-
ate of the Gejiu Formation, the ore-group is 800m away from the underneath granite,
and the ores have the typical straticulate banded structure, and the ore contains Au, Ni,
Ag, Pt, Sb etc. besides the Sn, Cu and Pb, all these are difficult to be explained by the
granitic metallogenesis. The basalts(it is known formerly as.the epidiabases in the past,
but now it is identified as the basalts by that it is widely distributed with stable strata
and lots of amygdaloidal structures in it) which are located in the Laochang, Kafang
area and their adjacent area with conformably stratified massive copper and tin sulfide
mineralization within it(the ore-hosting rock of this type of ore-body is wrongly identi-
fied as skarn, but it is really the diopside and actinolite basic volcanic rocks) and the
ores have the straticulate structure, and the cassiterite is finegrained and dark colored,
probably the cassiterite is of basic volcanic origin. A lot of the intra-strata ore-bodies
(identified as the stratiform ore-bodies by the writers), which take up to 50% of the
total tin reserve, have a large amount of the remained pyrite and pyrrhotite, widely with
concretionary, strawberry-like and bioclastic structure inside. And all of these charac-
teristics are also difficult to be explained through the granitic metallogenesis.

Great progress has been made on the oceanic geology in recent years, and many
tin-bearing sulfide deposits formed through the oceanic volcanic-sedimentation and
exhalative-hot water deposits have been discovered continuously(Franklin et al., 1988). In
foreign country, the mantle ultramafic rocks containing 20X107% of tin and cassiterite-sulfide
mineralization formed through volcanic hot spring have been obtained from deep sea
drilling in the middle range in the Atlantic ocean(Chen Jin et al., 2000) . In domestic,
geologists such as Tu Guangzhi(1987), Jin Zude(1991), Pen Zhangxiang(1992), Zhou
Jianping et al. (1997, 1998) and Li Chaoyang et al. (2000), and so on, have put for-
ward a new view of the non-granitic metallogenesis, which challenges the traditional un-
derstanding of the “pure granite tin metallogenesis” .
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The project team(including many doctor’s tutors) of Kunming University of Science
and Technology, with Professor Qin Dexian as its leader, consisting of Qin Dexian, Li
Yingshu, Xue Chuandong, Fan Zhuguo, Tan Shucheng, Liu Chunxue, Li Lianju, Gao
Jianguo, Yan Yongfeng, Cheng Aibin, Gao Zhiwu, Hong Tuo, Zhang Xueshu and Tian
Yulong et al., has put forward and confirmed the hypothesis that the epidiabase in the
Gejiu area is really the oceanic alkalic basic voleanic rock formed in continental rift by
the comprehensive research on the tectonic setting, basic voleanic rock, ore deposit and
metallogenic dating combining studying on the occurrence of ore bodies -and in-house
geochemical analysis by applying the modern metallogenic theory of the volcanic metal-
logenesis, exhalative and strata-bounded ore deposits. And the basalts play an impor-
tant role in the formation of the tin mineralization. It is concluded that there exist three
metallogenic series and eight ore deposit genetic types in the Gejiu tin deposit. A kind of
brand new metallogenic theory has been pu;c forward as the mineralization structure
model of the “two stories with one ladder” and genetic model of the “rifting back-
ground-volcanic sedimentation-superimposition and remolding by granite” . And new
exploration discovers have been made under the above-mentioned mineralization model.
This book is a part of the project results, and compiled and edited by Qin Dexian, Li
Yingshu and Tan Shucheng.

This book is financially supported by the following projects and fund, i. e. the pro-
ject of “Study on the volcanic-exhalative sedimentary metallogenesis and minerals targe-
ting” (Project series No. 2003D00008Q) from the Yunnan Provincial Nature Science
Fund, the project of “Study on the exploration targeting in the depth and surrounding
area and resources increasing expectation in the Gejiu tin deposit” (Project series No.
2000YK-05) from the Yunnan Provincial Cooperation Projects between Provincial Gov-
ernment and Universities and Institutions, the project of “The demonstration study on
the exploration technology and technique for the new resources in the Gejiu tin deposit”
(Project series No. 2004BA615A-03) from the National Science and. Technology Key
Task Projeéts, and Yunnan Provincial Publishing Fund. The book could not be have
been written without the helps of experts and Professors from the Kunming University
of Science and Technology, Yunnan Tin Corporation, China Academy of Geoscience,
Guiyang Geochemistry Institute of China Academy of Science, Guiling Minerals and
Geology Institute, and Central South University. The authors are deeply grateful to
Senior Geologist Dang Yutao, Sun Shaoyou, Academian Pei Yongfu, He Jishan and
Tang Zhongli, Professor Gao Zhenmin, Senior geologists such as Wu Junde, Tong
Xijang, Li Yuxin, Mo Guopei, Yang Baofu, Wang Haiyun, Kang Demin, Ma Zhenfei,
Chen Xingshou, Lai Daxin, Shen Silian, Li Zhouwu, Lu Hongji and Yang Wenbao, Professor
Jia Guoxiang and Huang Yongping for their great help during the completion of the book.
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7.72X107%, EHE K 6.70 X 1070, 2.00 X 107%, ‘B2 A1 BB i Hb 5T o A 4 gk R
(0. 35X107%~0. 50X 107%) FEEEFREA (0.90X107°~1.20X107%) H&EHEMP
HWERCANEHEEE, ARESEIAENANESSHE (3.5X107°~3.6X107°%),
PR PR AL, FHTHORNFERMEN,; ERSFNET RhEE WIS o
BRn ik, REATT XA B AR, 30k (1987) MBAE . EEER. SO RARE4R
A ARG EEUKS RSN, B THkE M2,

HEENS BN AR RAGT REE M, RN, F5 R
b X (BRRH34E, 2005),

B 20 H42 80 SEARFILASKE, TEARD2EEWMIFGHATZ T WS, Wil vkt
BRE X (BB, 1986; BEIC, 1991; BRIE, 1988), MHKIEFMB LT K (K
5%, 1988) ZHufE T HLERMAMITAE, BUE T RIEAUR.

20 42 70 SIS, MRAMEXT ST KU I E S MR RKTTRE T IE T
B0 B ERF AR T2 TR S N BEAFEE B, So &b HMY

BHESH thZ Sn I EHEM R F AT BRNEARNKZ—, #iFRk+ Sn T
.« 3.



ROMWRAY—E, WRMAIER . Fik kLR A4S 1 P VE B %0 Sn 761
TEFMREENAARAXRGTHEEN . BRI HNEEST RERE LT
AESGHRET RGBT IR, BRI XFE T R 305 R B 5,
AT AIXT 55 B 2R AN, BB AT BT RE R AL 4 R f R
B, BESGTWEERDE R BEBYR,

BET RESZ S KN R BMLBRGREZESBTRE, e, ATERIARS
BEYVREENMESNAE, RAtSEETF—E, MTRESEE, AMESHAEZ M —
EH IR,

—BEAA BT RTE R SR AR R B {HE 25 4638, 1R7ERR e i k22
A ETE BT PRAER KR, DAY ZHIFIRRN, MR8 It 54
THRREY] . BTER R R e mit . SRR, — R S E e
3R, RN T HIERS SR ORI I T I IR SRS R AR . M A AT A
AT RO E ST, Lehmann(1994) MY, B4, ZBA4RIEH. =
WBRAERMTN T RVER, B7EMIE, THFE A M35 803 B4 B4 0. 13X 107°,
L.5X107°, 2.5X107°~5.5X107°, £FA{LXT HBRA [l 2 BB OF [/l i S fdt, T L
FERPRN AT RERERNR S, TUEE—NRT NS, B2
. EXEH N, BERRRE TS S IR T E, fn, JLFKl-5%
ENBZ SRR Kb, BREETA. BHRE. HBRAKE. BREERE. S0
A BPEEFTHNEH 7.0X107°, 15.3X107°, 22.4X 1075, 40.3X10~°. 14, 8X 10~
12.3X107° (CBFICE, 1986), tHA & 8220 i p ek . REGl. BA)
YW, WAL, EEVIR IS X, b A5 X 0 8B 5 2 BRI 4 B R
0.7%, HEPTHABT FIHEMN 30% U B, — Bl 2. MR m
2, W HHARB RN R W R B A SR . SEIFIINIOHE GAFSE, SO R B Bk
TEKPT Y RIEENGHEES . R AIER TR LB WA RS B2k 2 fet
BHAFE P WA, FESEAB R - 2%HE (Ma Hong, 1984),

BF5EIA , FIREF= B H MBS | RS R A S SRl - Sl
HFERFTES LI, TR TR IER R PR, ARSI RRE S, K
RiERBUAH B L RIEE K, BER RTS8 m0R s, —Moki, S Er=TF
BB G KPR DR AL . MR8 4 (X 55 5 e 1 3 1 IR LA K 00 0% 5 1 0 o b
o GRETRAER B R 3T P9 B TE AL A B 0] 5 48 Rh L4 2 RIS S Bk L TR B S B 3
W, ENIREESH S TIRK MM IR A, AU e His % A ) — 1
ERAIME . EST RENARRABK, —BEE RS ERE SR GBITSR(E 3~30
) KBRS ZRE WA BB, I 00 b o5 B 0 S w2 0 20
B URER — LG A —— g NE (R, 1984), BEMKX (S,
1985), JURUKRST. B, Fix (ZFEH, 1987; Ma Hong, 1984), PUJI|#3i. ks
(Ma Hong, 1984) 4§, [Fitk, #H248E AR NASH RES 0 F 5845 1 2k
ERBRENAIE, XU T BT TR R . T ARk AR I SRR
/NERFER, THRIRARIBE R KA A H MG R X407, T KB A Sk 55
J TR SR T R S M R AR 2 B0 B R L B e R A T A
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Y, HERRE R Z RAEFRGERE, Fit, EHTRARTX, MRS E
EHEMNRE L RAEED.

AL, FESA R A AIE N AREHX , &SRR I ZE s B R 1 AR A IR
1 b AR L LA B S8 A SR R ZE B R A REARE . TLME R XENEIE. &
SRR I AN (BD BEES T LUEATMBFHRNGTH (B) HWERERY
PRI o

BROCRE (1987) #5ih, “MIRFMBE A&, T RA TG & B BB B R B B e
AR RERERNRGEREK.

=, BRAKNRETERARERNINGY HARER

TIRBENTE—EEY IREFFLNES, ZHEBEkR TKkZ2E” NREIK.
2 W LA 2 B AN R B Y E R R BT X A SXEr, A S0 RN 2AME R
—ERNAE, AERIAER—EREE. B FRERY TRMEKSE (BT T88ET
E4D), T EHRT AR T RAHTT, AMTEREERE LS. FHit, 3@
HER, GfEWEER. WEER. UHEERS, RAERITEE LRI ELK,
FrLL, FESHIRA LT KR EE A, HENAERMLLEE R, TRASIEM S
AR, XFBOHBARZH R IR, X—J7HR BT S ER A E N, B—Fm
22X LT R L AT {E BEAH T B .

BE 1948 4F, BB “BRE” SHE4EHH (21°10'N, 38°09'E) 7k
T1937m Wt R T KBSHEMNFF, BF T AZKANEBRERKERANFE. 20
e 60 AR HHE, 2. B, ENEEMAIOEL THREANEB, MALZRTES
Fe, Mn & Zn, Cu, Cd. Pb 1 Ag MIEZ&RIKIR, #riE 055 i i sy /e 8 7F
o (BRER, 1985). 1978 3. k. S|VIEIERE/NAM Cyana S /KER, TEARKFEE
¥ 21°N WK BB T RHUKFALY (Hekinian et al., 1980), 4E, £E Alvin S ¥k
BREETE, KT IEERENIBE SR SS0CHATE, MESEKIESR, Hil
T Cu, Fe, Zn ZEMmibPtdoh, R TETE “SBIHIE”  (black chimneys) (Cyamex
Scientific Team, 1981), MtJ5, H. M. WAEAREFENR2ZHSFRT X FHE
FIAERTE. B 1993 K, HEHTTRAAABEN AR LIRETRE 120 KBk L,
FEHT 139 AEBRRY k) & B, 1997), Hb, 409 Adantis T3
WEKFIREH BRI (Zn 3.2X10°t; Cu 0.8X10%t; Pb 8X10%t; Ag 4500t ; Au
45t) (Rona, 1988),

AR, AMIFEHIELER . PR AR F AR i MIESE T B A 5 Hh BE R 1R I Y
TEAE, W ER/RHHAMER FeMn-Cu-Pb # 4k, HiP8 =2 Brandlands K IR
YIHE Au, Ag, Hg, TIi F IR K EB MR P K Au, U S FICE,
1993) . X LLFTRIFRIA T BEH B 1E 0 E .

R4ES Atlantis [T 80 SR HOK VTR VE PRI B 2 5HF5E, RIMUTBRIIY &
BHS5rA Feo Mn 1 S, POKPHEBETERERRSSRY WA Zn. Cu, Pb, Cd, Ag,
Ba, BWRSAHBSHH HSF COXT M ERAEREREM. PoKPHLEEEEUEL
YHEESYAE TR . BHRARAREEBGBRNG KL ARE. B, £BEEW2
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FIBIR, KiE, MR SSRERNBT RN FE, SRERT REE 0T Yt
HEE, HPaE Fe, Mn SEGLSBHEAY . mid. EERLL. BRI
(Fard:, 1994),

20 th4 60 FEARLISR, B TFIIREAR SFRNUGEHMIER, BUFEABY KE FEk
RENE T &M, BT RECHPER SN, 325 — 576 FH PR & i 48 X 57 0 1%
B——WAEERNIMEER . ERT RITUUE RSN, % i — A DL i s FR o s
HEF, UAMMEIERMEER RN ELWMERE 127 @ (geodynamic prospect),
FHMAT KRR MEE LR, EARKNMEEATRIZESERHINS 5HES, B
T R, 20 g 70 R, BSMAFRBGT K, QEKLTTHRMBETE. &
HHIBH K (telethermal deposits) ZFEH MK E, 1REH RSB HI T #1 Fas
4%, [ bR 5 THT ) 228 B AR i B B 2 B BRIHE (stratabound ore deposits) (Wolf
et al., 1980),

MRE SIS, IR MHERILE TR WA L F, 0 —A D R E %
HORERMTELENS, HFUZARELEGHT YMtE, RELREER IR
e ENABUSEIAHE—-RERHNERE X, NEKEEE (anatexis) BFHIE
(source) . FMARKIIEM (partial melting) BHAHIREE S, BIIRT R R
2, FFELUR IR — e AR sk B A VR R R R R ST E T B s h, st
TR A, BEERETY RS KRR, HER, L it R gnniE
PSR, IR HOK TR e VA . RIRSO T AR 1R . R . &
YA SRR E . AR KIS, R (B By . SRSy . By R%45
. B EM s %S RS R AIRATRE, i TR RSN AR,

B PR IR BRI R 20 SF M2 B R R I, ©SE TR BISH 5w
AL, E—RMH RGBT EARBILSRE “9kk” 2%, WahEgE—., STy
PRALH LR “JERCEDSE” BEAREE, DT R REEERE KM R, XaiEk
SR, o HXBT XL 5% —, “BERBOKTIRERS " 21 N EE L TR [ R A
B ARG RS R, SEIREKMEERN, ST RIS EMNER, SRR
TYERE AT RFRIEIRBINT R, AEZEEYEU “BISO K, “WERT R, “Hik
VB R” . “BukUiBw R” SARRIMZIR. LT X80 R0 ¥ Ry Rk T 524
HIENAREXR, BTXTRERR, W EAURETRRE, B & EFEEE
JEUBARE, MEAERE, LR “BURRBUKUTTRG R (MR “BRT Y EhHy
—Lb (BESRSE, 1999, 20 AWML TLT . HKCEANBET T 250 B AR R R
FELE, JEHL T W UK ERIA R 5 5 KRB . (B — L 5T — WS
AHRW, 1925 4, EEERZT IKFEF H SRERMAHEDY “TILIREER LT
R HEREEIE, 1931 FELART XA ASTE 4 00 B A B8 0 7 A VRS R FH e R B
M, XS TE SRR Z B EM ., 3 1958 45, Ch. Oftedahl Bk RS MR T
JRBES-TIERRA B L, Har4 % “Exhalative Sedimentary”, 7EHiZ: A B# THRAH
R, 20 g 70 RS, X8, KT, RAENEBRER 5T, hix
— RS T KR WIIIESE . 1973 45, Rider MM IEMES IS AR L7218
W, FEMFREERZHEENAIN, 1986 5 LRI RREITIES F, Russell ¥
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