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Geological characteristics and metailogenic modei of ‘“Changshan-type”’
fluorite deposits

LIU Dao-rong
(Zhejiang Institute of Geological Exploration, General Bureau of Geology and Mine, Hangzhou 310002, China)

Abstract: “Changshan-type” fluorite deposits are a new type of deposits discovered in the Qinzhou-Hangzhou
metallogenic belt recently. A study of orebody characteristics shows that they are different from filling-metaso-
matic and stratabound type fluorite deposits in carbonate rocks in location of orebody and characteristics of ores.
The orebodies discovered in the past are located on the southeast limb of Yangian brachyanticline as well as the
outer contact zone of Yangian granite and Cambrian carbonates. The discovery of the Kumalin deposit in the
hinge zone of anticline enriches the metallogenic theory of the “Changshan-type” fluorite deposits. The lithologic
differences of Cambrian carbonates had no obvious relationship with mineralization. Filling is the main metallo-
genic mode, as shown by the CaF, content of immediate roof and floor. Studies show that the high-F magma
that invaded in the late Yanshanian epoch was the most important factor for the formation of the deposit. The
roof-fall structure in the outer contact zone of Yangian granite and interformational tectonic zone seem to be the
main ore-controlling structure. Based on the study of the geological characteristics and metallogenic regularity,
the authors have summarized the genesis of the deposit, established the metallogenic model and provided the new
train of thought for the same type of deposits in northwest Zhejiang and even the whole South China.
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Generalized geological map of the Bamianshan orefield (modified after Liu Daorong et al ., 2012)
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1—Lower Ordovician Yinzhubu Formation; 2—Upper Cambrian Xiyangshan Formation: 3—Upper Cambrian Huayansi Formation; 4—Middle
Cambrian Yangliugang Formation; 5—Lower Cambrian Hetang Formation; 6—Lower Nanhua System Xiuning Formation; 7——granite; 8—granite-
porphyry; 9—fine-grained granite; 10—silicious dike: 11—allgovite; 12—diorite porphyrite; 13—stratigraphic boundary: 14—fluorite orebody:
15—measured fault; 16—inferred fault; 17—strike-slip fault; 18—reverse fault; 19—Yanqian brachyanticline



% 3 3] KTEZRE: WL “H

X7 A PREFE S Bk 345

NS 2 FE R AH A T R R 6 B RV
TR ST A o DX PN R B A 2 A R A T AR A%
5 I TR DR SRR 3 i S A B B K T K3
K ST Rt . A RIS, - TR
HEE, it 1, FEANAT R o KR
o FlA AR 5 2O K HE b m dh ik AL, SRR
N KA EEAT G S S
1.1 WHERIFE

CHL RS AR TS — Ak, 7T AR A AR A
Pefolty ) 28 IR RIR Fhom b o TR [l o 32 B0 5 ik
Ve HCE e I 25 Ve I KB A K 5 TR IR
KA FHpARFEE AL CE p ) KB A IS R A i
YLCE 5y ) V8 K E A Ak AT 6T 4 4, i 75 B 1 41
CE 3 R A & e UK, BE AR I, o™
XL 22 o W BRI TT QO AR B = T UK & (Tl K

FOP MG 17 S RN T REE G AKE T
DATE ) A 5 SR 0], AR SR 2 2 P oA R T R
(VR A, I R0 ™ A R o B RIS T Q0 44
(I, BB I (R 2B 1 ™ LF 38 08 R AN % DT,
PPk I AR IR Y J 0 2 B 45 A, 3 00 W7 174 I e X G
b 5 T A B SRR AT R, R R B E .
1.2 #iREEHER

WAREZA 3 R B 77 TR A AR A i
T RE M E VR 7R Gl 2 55, 201 1) H I BUE AR 4
U RIS IO A EEBTIY 17 S0 4K, 77 T IR R &
S Z R IE AT R IAUZAR BB R Can s X IV
SO LU T BEAUAA WA R RO R . 1P
Tl AT 5 FGR 78 EE AR AR B IR B8 A0 1 R (G S 4
8, 1996; FULAE, 2013) 8745 AL IR Ak (5 X
AR, 2008)H AR, JE B R AVH A KGR Do

F1 “BUXN"HAETRESF-TRERSTHEBRERGY REEX

Table 1 Comparison of characteristics between “ Changshan-type” flourite deposits and normal flourite deposits in carbonate
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Fig. 2 Characteristics of fluorite ores in “Changshan-type” fluorite deposits
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a—black massive fluorite ores (in Jiaokengwu); b—weathered fluorite ores (in Kumaling); ¢—fluorite-tin-polymetallic ores (in Kumaling); d—the

contact zone of No. XIV orebody with granite prophyry (in Gaowushan); e—fluorite ores and limestone and granite (in Jiaokengwu):; f—fluorite

ores and limestone (in Kumaling); g—sericite-quatz-fluorite type ores(in Jiaokengwu); h—quartz-fluorite type ores(in Gaowushan); i—diopside-

vesuvianite-fluorite ores (in Gaowushan); y—granite; Fr—fluorite; Ls—limestone; Ser—sericite; Qz—quartz: Di—diopside; Ves—vesuvianite
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Table 2 Chemical composition of several common types of fluorite ores
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Fig. 3 Chondrite-normalized REE patterns of the
Changshan-type” fluorite ores Cafter Taylor and Mclennan, 1985)
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Table 3 Characteristics of immediate roof and floor of No. 17 fluorite orebody in Jiaokengwu block
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Table 4 Characteristics of immediate roof and floor of No. Il @ fluorite orebody in the Kumaling ore deposit
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Fig. 5 CaF; content of immediate roof and floor of No. || @ fluorite orebody in the Kumaling ore deposit and the

variation of grade with single engineering
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Fig. 6 Metallogenic model of the “Changshan-type” fluorites deposits
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1—Lower Ordovician Yinzhubu Formation; 2—Upper Cambrian Xiyangshan Formation; 3—Upper Cambrian Huayansi Formation: 4—Middle

Cambrian Yangliugang Formation; 5—Lower Cambrian Hetang Formation; 6—Lower Nanhua System Xiuning Formation; 7——graite; 8—granite-

porphyry: 9—silicious dike; 10—stratigraphic boundary; 11—reverse fault; 12—calcilutite; 13—marlite; 14—nodular limestone; 15—marblized

limestone; 16—dike; 17—fluorite orebody; 18—Sn (Zn) orebody; 19—W orebody; 20— direction of hydrothermal migration
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%3 4 I

Hﬁ_a: «:M'—» iﬁ»

AT R AE B e A =X 351

Me LI, & AR A AR A T R TS ﬂ*
g T FEIR R KBRS 21350 0 W 10 i LB TR 6 2
L ERCE & R Cf\WSn%%ﬁmmﬂJﬂﬁ
TR 2 R4 3 5 PR ORTG Bl A VA BRI S5 A
A G kel BRI T 1 R i B VR A), Bk B

IR R 3 A i) o B 5301, BT 3 A4 Lo K
FL HA W Sn 55 s 0 W TR IE T U of

JERK RSB 2 B R A e Ja KR K U B 2R Al e
N5 A KR A T PR AN T AR, &
oy FBlE R A R A e, Ry i IR AL £ &
JERTCAED e BT I 3], B 2 i P s g gk 2D B
%, KA AT I D N PGBUR G P C0E R AE S Aty
B AL A JSABLJZ AR A5 308 20 PO J= T AR 3 A7 e 78
TSR BT AT J2 18 R IE BOIRAT 7 5 2 B POt b
TR, FEIFOE B BEMTA R KR 44 o

(1) 5 BRI AT B PR K A B, R WA (1 2 )
55 A U IR 6 RO AN E YL ﬁxﬁﬁﬁﬁiti@lzﬁ“’%
T A S L S RS R, R AR SR G

2) “HFlia 7w A0 IR 5 5" TR EPE‘Jﬁ

AT R AT PTAS [, AT A AR LA AR
{7/ RE NS R U Nl
(3) JLRTIRAR CaF, & HAFE AR B,

W ASRR R, A A Rl ) S SR 28 5 Jlh™ 4 R LA
FH E.

(4“7 AT AR S AL 10 i e 1L e 300 7
(K PRI R GEI AT RO IR . A R A2
IR B3 T AR ) DA 3R S A M A 1 R B v
a3 B T RA RS o 0 T B R 0, N T A +
F) 3 [ B B

Bift AXmEBIRFTHIFPAHFTLES
WL MR BB R RS B AR R RS R &Y

W, FREREAIMSHIRFRETZHENL,
1 s — It T R

References

Han Wenbin, Ma Cheng’ an» Wang Yurong, et al. 1991. Geological

and Geochemistrial Characteristics of Fluorite Deposit-Take Wuyi

Ore Field in Zhejiang Province as An Examplel M. Beijing: Geolo-
gy Press, 82~92(in Chinese with English abstract).

Jiang Xuliang and Li Changjiang. 1993. REE geochemistry of fluorite
deposits in Zhejiang ProvincelJ]. Mineral Deposits 12(1): 55~66
(in Chinese with English abstract).

Li Kai and Liu Haitao. 2013. Mineral resource predcition of veined fluo-
rite ore deposits of pengshan in De’ an county of Jiangxi province
[J]. Journal of East China Institute of Technology ( Natural Sci-
ence)s 36(s2): 27~33(in Chinese with English abstract).

Liu Daorong, Chen Chunfa, Wang Xinli, ez a/. 2009. Study on ore-

controlling factors and origin of the No. 17 fluorite orebody in Jiao-

kengwu ore block in Changshan, Zhejiang Provincel J 1. Geology
and Resources; 18(3): 177 ~ 182 (in Chinese with English ab-
stract).

Liu Daorong, Yan Shengxian, Chen Yin, et al. 2012. Geochemical

characteristics of the Yangian High-F Granite and Its relationship

with the new-type Bamianshan fluorite deposit in northwest Zhejiang

Provincel J 1. Geology and Prospecting, 48(5): 884 ~893(in Chi-
nese with English abstract).

LLiu Daorong, Zhang Yimin, Yang Guomei> et al. 2011. Study on geo-
logical character of a new type of interformation tectonic zone hosted
fluorite deposit—in case of ore body X IV of Gaowushan domain,
Changshan county, Zhejiang Provincel ] 1. Contributions to Geology
and Mineral Resources Research, 26(4): 433 ~ 439 (in Chinese
with English abstract).

Nie Fengjun, Xu Dongqing, Jiang Sihong, et a/. 2008. Geological fea-
tures and origin of Sumoqagan Obo superlarge independent fluorite
deposits Inner Mongolial J 1. Mineral Deposits 27(1): 1~ 13Cin
Chinese with English abstract).

Pan Zhonghua and Fan Delian. 1996. Isotope geochemistry of vein fluo-
rite and barite deposits in southeast Sichuan[]]. Acta Petrologica
Sinica, 12(1): 127~136(in Chinese with English abstract).

Taylor S R and Mclennan S M. 1985. The Continental Crust Its Compo-
sition and Evolutionl M]. UK, Blackwell: Oxford Press, 1—312.

Wang Jiping; Shang Pengqiang, Xiong Xianxiaos et al. 2014. The clas-
sification of fluorite deposits in Chinal J J. Geology in China, 41(2):
315~325Cin Chinese with English abstract).

Xia Xuehui> Han Yuchuan, Lian Weis e a/. 2009b. Genesis discussion
and REE geochemistry characters in Bamianshan fluorite deposit in
Zhejiang Provincel ] ]. Geology of Chemical Mineralss 31(4): 193
~200Cin Chinese with English abstract).

Xia Xuehui» Han Yuchuan, Lian Wei» et al. 2010. Sedimentary genesis
feature of Bamianshan unusual large fluorite deposit in Zhejiang

Provincel J J. Acta Sedimentologica Sinica, 28(6): 1175~ 1181



352 = AW W

¥k & %345

(in Chinese with English abstract).

Xia Xuehui>» Xu Shaokang:; Yan Shengxian, et a/. 2009a. Studies on
genesis of unique fluorite deposit in Bamianshan Zhejiang Province
[J]. Geology of Chemical Minerals, 31(2): 65~ 75Cin Chinese
with English abstract).

Xu Dongging, Nie Fengjun, Qian Mingping, et al. 2009. REE geo-
chemistry and genesis of Sumochagan Obo superlarge fluorite deposit
[J]. Mineral Deposits 28(1): 29~41Cin Chinese with English ab-
stract).

Xu Shaokang, Xia Xuehui> Yuan Chongjian, et al. 2008. Magnetite-
flourite rock: A new rock type of hot water sedimentation[ J 1. Acta
Geologica Sinica, 82(4): 906~910.

Yan Fei» Xia Xuehui» Xu Shaokang, ez a/. 2010. Study on fluid inclu-
sion geochemistry of Bamianshan fluorite deposites of Zhejiang
Provincel J 1. Geology of Chemical Minerals, 32(4): 215~200Cin
Chinese with English abstract).

Yan Shengxian, Chen Yin, Zhang Yimin, et al. 2008. Geological factors
and its prospect for prospecting fluorite deposits in carbonate roks of
Cambrian system in northwest Zhejiang Provineel J 1. Geology of Chemi-
cal Minerals, 30(2): 85~90Cin Chinese with English abstract).

Yuan Defeng, Zheng Xingquan, Chen Yin, ez al. 2005. Geologic fea-

tures of fluorite W Sn and polymetal mineration of Bamianshan mine

in Changshans Zhejiang[ ] 1. Geology of Chemical Minerals, 27(3):
139~149Cin Chinese with English abstract).

Mt eh 325 25 Rk

WEICM, Thikde, TR, A5 1991, WA PR M T K Bk Ak 2 REE
— B T o BIIM D, st HUBT R, 82~92.
AR, 2RI, 1993, WL A R IKA Lo s MR LR .

W RHLT, 12(1): 55~66.
4= g, XHEE. 2013, YEVEAE sz BoR A T 1. AR

P TR 24 FUARBREIR, 36(s2): 27~33.
XIS, BRER, THA, 52009, Wil H BT B 17 54
B RS R 3 SOl R0 ], MO 5 %85, 18(3): 177 ~

182.

XITEZE, eAENE, BR OB, . 2012, WoHdbE e s v Rk 1k 2
FRAE B L 5B R A Rl R RO ], Hu it S, 48(35):
884~893.

XS, EER R, EEE, 22011, 7712 A I A s
e b TR AE—— LAWY L B L™ B X IV S S i ]
MR A B AN, 26(4): 433~439.

A, VPRI, LSS, % 2008, W50 IR0 AR KRS
A RHTURFAE RS HIL T . 0 RS, 27C1): 1~13.

Wi AE, SUEEAE. 1996. NI Z8 B RCIR 0 — T 4 A0 B B [RL A7 36 Hh Bk Ak
20T). AR, 12CD: 127~136.
THF, @SR, fEE, 25 2014, PEBE AWK RL]]. PE M

Jit, 41(2): 315~325.

e, s, E B, %5 2009b. WL\ 3 AT R A o

FHRA R AR S AR T ], AL T 5T, 31(4): 193~
200.

HEE, )N, 3 T, 2R 2010, WL\ LR AL AR
VOB AEL) 1. DORRZAAR, 28(6): 1175~1 181

H2 G, /bR, UANE, 4L 2009a. WL\ L4 K BB AT IR Ik
BIFAEL) . A6 T P 3R, 31(2): 65~75.

VERTT, R, BUPE, %2009, A THOHE KM AT K
s G Z L ERAL 2 R E R ISR 3 XL D, 57 PR, 28C 1)
29~41.

Bk, EEA RARE, A 2010, WIT\HNLE AT R AR
PR ZEDE R ], AT 5, 32(4): 215—220.

AV BR OB, AR, 4. 2008, Wi LSRR Shoa Py
AR # s ] E FERU, 30(2): 85~90.
=, IR, B, 4. 2005. WA S NN XA

B2 R A SRR AEL ] 1. AT ST, 27(3): 139~ 149.



