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Abstract; Study of geological processes including: (1) establishment of energy gradients to drive the system, (2) generation of
hydrothermal fluids, (3)extraction of metals and chemical ligands for metal complexation from suitable sources, (4) transpor-
tation of metals from sources regions to trap zones, (5)deposition of metals triggered by chemical and physical processes that
alter the make-up of melts or fluids migrating through trap zones, and (6) preservation of mineral deposits through time is the
basis for mineral resource quantitative prediction and assessment (MRQPA) since the forming and preservation of mineral de-
posits is a spatial-temporal function of geological processes. In this study, geological process-based mineral resource quantita-
tive prediction and assessment for Makeng type iron polymetallic deposits in Fujian Province is implemented. The focuses are to
study the critical geological processes and evidences that these processes have occurred, and to evaluate the probability of occur-
rences of the critical geological processes. This study offers a new prospective for mineral resource exploration, and provides a
new strategy for further Makeng type iron polymetallic mineral exploration in Fujian province.
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Fig. 1 Simplified geological condition of study area
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Fig. 2 Ternary plots of TiO;-Al; O;-MgO (a) and Ti-V-Ca-Al-Mn (b)
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26°0'0"N

SROauAmR:

cocoocoooo

25°0'0

118°0'0"E

B 6 B A A B
Fig. 6 The fuzzy prospectivity for skarn Fe ploymetallic deposits

SRR DR A B X B B A S PR B A DG B
W IR AR ()R 6T b B R A 7 B E i
TIN5 VAN T3 s R R BT R B AN DR A7 04 G B
Jad A PRI SR i A A A B UE SR b HE A
(A PRI 22 i B T 0 ) 3t i A3 R I 4 g T
A7 T PR A5 B LA R S R 1207k
UL BT AR R RE 75 12 B ) S B i o
H A B 7 TS0 S5 [X X6 F00 e 5% D AT HE PR L RE
ARPRE B (5 B R A B2 b, & TRl
NGB SN A L R R TS T3 2 X7 i 5
VA S I AT B8 5 AN ) A R Y 0 328 5 X (Por-
wal and Kreuzer,2010). JLAh, AIRZERI 5 K 0] 58
AT SRR DAk 3207 ¥ R R BT R B R 4 R



55 6 34

FEATTT A T U R Y B VY 1 SR 2 G R AT e 1189

(McCuaig et al., 2010; Porwal and Kreuzer,
2010). A S H ) PSS Y R AR T 7™ T ok —
TR ORRIRER A b 2 5 e LA AR AT ST R
PRI b LA v M 38 190 T 0 5% DX s NS S 4R
Bk AL BRI A Cu . Pb 1 Zn §7 K.

Bt B AR I A MRS B R IRARAE T 3R 4
W R A ARE B WRRAE R IR L H# K, GE
AR I, EH M EAE R AL AEZK, XM
BT ARELRT L IS B2 AEEFH T,
2 KA HLE AR E G A AANNTHE LTS
LT TREHRD G ELAREAFHLH THS>AB
P, A2 3t —5F R T A

References

Agterberg, F. P. , 1989. Computer programs for mineral ex-
ploration. Science,245(4913) :76—81. doi: 10. 1126/sci-
ence. 245. 4913. 76

Agterberg, F. P, , 2011. A modified weights-of-evidence method
for regional mineral resource estimation. Natural Resources
Research ,20(2): 95— 101. doi: 10. 1007/s11053 — 011 —
9138—0

Bonham-Carter, G. F. ,1994. Geographic information systems
for geoscientists; modelling with GIS. Pergamon, On-
tario, 398.

Cargill,S. M. , Clark, A. L. , 1978. Report on the activity of
IGCP Project 98. Mathematical Geology ,10(5): 411—
417. doi; 10. 1007/BF02461973

Carranza, E. J. M. , 2008. Geochemical anomaly and mineral pro-
spectivity mapping in GIS. Elsevier Science, Amsterdam.

Chen, G. Y., 1978. Genetic and Prospecting Mineralogy.
Chongqing Publishing House, Chongqing (in Chinese).

Chen,S. R. , Xie,]. H. , Xu,C. N. ,et al. ,1982. Discussion of
the relationship between volcanic rock and the origin of
iron in Makeng deposit. Geological Science and Tech-
nology Information, (S1);69 — 72 (in Chinese with
English abstract).

Chen, Y. S. , 2002. New knowledge of the information cause
of ore deposit during the exploitation process of Mak-
eng iron mine. Metal Mine ,11:50—59 (in Chinese with
English abstract).

Chen, Y. S. , 2010. New understanding of ore control struc-
ture feature of Fujian Makeng iron mine. Metal Mine ,
2: 96—99,144 (in Chinese with English abstract).

Cheng. Q. ,2012. Multiplicative cascade processes and infor-
mation integration for predictive mapping. Nonlinear
Processes Geophysics, 19(1): 57 — 68. doi: 10. 5194/
npg—19—57—2012

Cheng,Q. M. , Agterberg, F. P. ,1999. Fuzzy weights of evi-
dence method and its application in mineral potential
mapping. Natural Resources Research,8(1): 27— 35.
doi: 10. 1023/A:1021677510649

Dupuis,C. ,Beaudoin, G. , 2011. Discriminant diagrams for i-
ron oxide trace element fingerprinting of mineral deposit
types. Miner Deposita ,46(4) ;319— 335, doi: 10. 1007/
s00126—011—0334—y

Fujian Bureau of Geology and Mineral Resources, 1985. Re-
gional geology of Fujian. Geological Press, Beijing (in
Chinese).

Geological Survey Institute of Fujian, 2010. The report of
iron potential evaluation, 148 (in Chinese).

Han,F. . Ge, C. H. , 1983a. Geological and geochemical fea-
tures of submarine volcanic hydrothermal-sedimentary
mineralization of Makeng iron deposit, Fujian Province.
Bulletin of the Institute of Mineral Deposits , Chinese
Academy of Geological Sciences, 2:60— 87 (in Chi-
nese).

Han,F. ,Ge,C. H. , 1983b. Makeng iron deposit: a subma-
rine volcanic hydrothermal sedimentary deposit. Science
in China (Ser. B),5:438—455(in Chinese).

Jiang, Y. F. , 2007. Discussion the genesis of the middle sec-
tion of Makeng iron ore deposit. Express Information
of Mining Industry,7:69—77(in Chinese).

Knox-Robinson, C. M. , Groves,D. 1. ,1997. Gold prospectivi-
ty mapping using a geographic information system
(GIS) with examples from the Yilgarn Block of West-
ern Australia. Chron. Rech. Min. ,529:127—138.

Kreuzer,O. P. ,Etheridge, M. A. ,Guj,P. ,et al. ,2008. Link-
ing mineral deposit models to quantitative risk analysis
and decision-making in exploration. Economic Geology ,
103(4); 829—850. doi: 10. 2113/gsecongeo. 103. 4. 829

Lin,D. Y. ,2011. Research on Late Paleozoic-Triassic tecton-
ic evolution and metallogenetic regularities of iron-poly-
metalic deposits in the southwestern Fujian Province
(Dissertation). China University of Geosciences, Beijing
(in Chinese with English abstract).

Lord,D. , Etheridge, M. , Willson, M. , et al. , 2001. Measur-
ing exploration success: an alternative to the discovery-
cost-per-ounce method of quantifying exploration effec-
tiveness. SEG Newsletter ,45:1—16.

Magoon, L. B. , Dow, W. G. , 1994. The petroleum system.
In: Magoon, L. B. , Dow, W. G. , eds. , The petroleum
system: from source to trap. American Association of
Petroleum Geologists Memoir, 603 —24.

Mao,]. R. , Chen, R. , Li, J. Y. , et al. , 2006. Geochronology

and geochemical characteristics of Late Mesozoic gra-



1190 HERB i [E B2 4l

537 %

notic rocks from southwestern Fujian and their tectonic
evolution. Acta Petrologica Sinica ,22(6):1723— 1734
(in Chinese with English abstract).

McCuaig, T. C. , Beresford, S. , Hronsky, J. , 2010. Translating
the mineral systems approach into an effective exploration
targeting system. Ore Geology Reviews ,38(3): 128—138,.
doi: 10. 1016/j. oregeorev. 2010. 05. 008

Porwal, A. K. ,Kreuzer,O. P. ,2010. Introduction to the spe-
cial issue: mineral prospectivity analysis and quantita-
tive resource estimation. Ore Geology Reviews,38(3)
121—127. doi: 10. 1016/j. oregeorev. 2010. 06. 002

Tao,]. H. ,1987. An overthrust tectonic in southwest Fujian
and its mechanism of formation. Geology of Fujian, 6
(4); 249—270 (in Chinese with English abstract).

Wang,D. H. , Chen, Z. H. , Chen, Y. C. , et al. , 2010. New
data of the rock-forming and ore-formin gchronology for
China’s important mineral resources areas. Acta Geolog-
ica Sinica »84(7):1030—1040 (in Chinese with English
abstract).

Wang,G. S. . Ma, W. P. , Zhu, W. P. , 2009. The Late Paleo-
zoic-Early Triassic sedimentary characteristics and its
tectonic significance in southwestern Fujian, China.
Jowrnal of Chengdu University of Technology (Sci-
ence & Technology Edition),36(1); 87—91 (in Chi-
nese with English abstract).

Wu,G. G. ,Zhang.,D. ,Chen,B. L. , et al. , 2000. Transforma-
tion of Mesozoic tectonic domain and its relation to min-
eralization in southeastern China: an evidence of south-
western Fujian Province. Earth Science—Journal of
China University of Geosciences,25(4):390— 396 (in
Chinese with English abstract).

Wyborn, L. A. L , Heinrich,C. A. ,Jaques, A. L. ,1994. Aus-
tralian Proterozoic mineral systems: essential ingredi-
ents and mappable criteria. In; Hallenstein, P. C. , ed. ,
Australian mining looks north-the challenges and
choices. Australian Institute of Mining and Metallurgy
Publication Series, Darwin,5:109—115.

Zhang.C. S. ,Su, H. M. , Yu. M. , et al. , 2012, Zircon U-Pb
age and Nd-Sr-Pb isotopic characteristics of Dayang-
Juzhou granite in Longyan, Fujian Province and its geo-
logical significance. Acta Petrologica Sinica, 28 (1)
225—242 (in Chinese with English abstract).

Zhao,P. D. , Chen, Y. Q. , 2011. Theories and approaches on
scientific targeting at mineral deposits. Earth Science—
Journal of China University of Geosciences, 36 (2):
181—188 (in Chinese with English abstract).

Zhao,Y. M. ,Tan, H. J. , Xu,Z. N. , et al. , 1983. The calcic-

skarn iron ore deposit of Makeng type in southwestern

Fujian. Bulletin of the Institute of Mineral Deposits ,
Chinese Academy o f Geological Sciences,1: 1—141 (in
Chinese with English abstract).

Bt Hp 3252 STk

Wi , 1978, iR )24 5 3w ™ . SR - T DS WAt

Wik o R oV ET . 45,1982, Thfpak s X K Ll A S5 4k
TR IR BRI R R O R B W25 BT, SRR A ), (SD)
69—72.

PRERTE . 2002, SHun™ IF A A2 ot R G A A A TR, 4
JEW I, 11:50—59.

BRERTE . 2010. X4 S U RIS D A 8 RRAE A B AR, 42
B I, 2:96—99, 144,

AR A WL 7 R 5 1985, AR 4 DX 3t . b st M ST

JEAE.
A b ST A X BE 5 2010, FR A k0T 95 UV 19 AR
Feffe . 148.

W&, B AE . 1983a. fR T BTk RIS K 1L HOR — DT
PR F 5 M R AL 2 A A H B R B A R L R
9T TR ), 2: 60—87.

Wk, BH1E,1983b. DLk ——— NI AR SOl AT — UL
TR IR, o E B (B ) .5:438—455.

F25F,2007. BHTEE T BLET R B R AT, Bl PR L 7
69—77.

MRARIHE, 201 1. [ PO G b IX W6 oy 2 AR — = B 20 W 3 3 Ak 5
L& BT IR AT Q220738 30, bt h E
BT R

ER L WREE, 222500, 45, 2006. [ P4 R H DX G b A A7 B T
PRI R AEAR 2 HhERfh 2 B A i i fk. 2
#,22(6):1723—1734,

P ERAE, 1987, [ P4 R b X AR 0308 T8 A4 s 2 HLIE L
TEHH T, 6(4) ,249—270.

LT MRS  BRER)T  4, 2010. TR E T B M R A L
AEAR AR TR, M BT~ 4, 84(7) : 1030—1040.

FR M, SOcEE R T, 2009, [0 P M AR AV — R =S ik
PURVRHE R M 35 32 . R TR 2722 4R (A 2R
B . 36(1) :87—91.

S, A BRAAR, 4, 2000, I R g R AR A R s
PRI B JFC 55 W 114 56— LA i) G 1 i XAy 6.
BRBp2E— P E TR 2525 4, 25 (4) : 390—396.

TR IR ER R, TR 45, 2012, AR e m RV — B R R A
# U-Pb 4E#4 F1 Se-Nd-Pb [f] v Z 45 4F K H b R 2%
N AL 28(1) : 225—242.

BMET, BRIk TE . 2011, b 24 36 #E 9 BE I8 5 7 . M BR B
2 —— P E TR 2% 25 4, 36 (2) . 181—188.

Xt PR RS L 45, 1983, ) VU R M X E b K A
AR K. v B b SR B PR M BT 5 B B L 1
1—141.



