M3 0B 2019F H$64% F15H: 1545 ~ 1566 ¢ CPEREE ) Zek it
LA LA B SCIENCE CHINAPRESS
F630R B LA F LN - HXLRTFFR

D el AL

g A, EAL, A

o L R B BRI BT, AR BRI S BRI E A 5B, B 100037
* BXZR A, E-mail: Li9968@126.com

2018-09-12 Wk, 2019-01-06 &1, 2019-01-08 437, 2019-04-16 MLk 3
e RN 25 R B B AL 45 TR (TY YWF201814) . EIF H R B2 542 (41872096) Al v [ b J5 4 #5751 H (DD20160346, DD20160056,
DD20160055)%¢ Bl

WE R, ERMAIAFVREN XML BRE HR LW REXREEENNERE, THNTEREHF
GWL K REAFILE SR RET R, S - BB AL K RGN RE E X AL 72 B A a5 2 47 48 3 OR.
REMREAFREENEH LR, LRFREE, mESRRRER, EXHR&HMERMRK, KRS ARETRER
D, MARRAHBRERNC B TR. RETEREERRAANRET REEQP WA R F. WB-HA L EH.
B FAE-EREERE R W, Ry EAETENERY. GXMR LY, AP EREAE LY, BERAS
WA W E BB BRI G BRRAGTEERT W, KT LB R EE BT, HATL & H R
R, ARERRYT RENHZ2BERERT WREZZHAERT - FEATEANET WEE . AT ERLE
AHERZBANRARENELE, S VB RERERT A, EHF TEREERANRTRRARK, BT
JTAH R KRR, A OHRYT TS, KEMZERNE-HE. MAEK. THEHE. AEFERLER IR
RER, mAFEE &R FRERRETRG ), AEERLLER GRS FRABRLTR, F&
WA AR, ENEWE. AEARKHKGHT KPR ENRETIR, RS L5 ATR.

Kbl G, EFR, RTE, BRE&E, KR, RTTEX

Pe. PEAMINEL: i JERVELE . TR h
PSR AR TR AR, SRR BUTRE. T W

NXAFAE—E LS. FENET IR, RE —H B RN
BRAL A R ERONTIE A B SURWREE A ok

B AT T E 2R, 7EE B UL mBT
AR S P AU EAT A P, N, P8, SN
DL BORT S OCHE SO R, B R IT R D, if
WRR N D, Fe P TR A, (HXSFMEHT
i, Sk TR E A PR SRR A . I, R4S
3 M el e B S DR ) BT R AR R, 45 3k
FE PP IR AR TR R AR, WAl THE
BT AR A R I R

He. AR AR ERFEBOUR, —FHEk{
FRAEARR AL, 7EM O FEh s DI AEAE, (A iotr

Nb, Tafs& A6 Y K BIE YA7AE . A G- e for BTy
AUBS T A A =, o, s s
PRAH A VE B sZ 3o B . ke ARk 1y s
PRI, e R A A P I S 5 A R T 348 22 T
TE3 88 B A T BE ALY B 2 s ), ELAR R A
SR Vo TR IR, PRGSO R 45 ot
TN/ TaR&AE". FEGRIE A, Nb/Talb284k k25~10,
TERRIR S TH A T50~100, TEAERG A oA 12~5, Ml A
HHATIAEN1~0.5" ZERIR I B FRAE B I T, Ta
HINDI TS S I BT Na, Cs, ROZEHHIELL S0

10.1360/N972018-00933

SIAREA: Aedehe, 450, XA, 55 PR B B Bl R, 2019, 64: 1545-1566
LiJK, Li P, Wang D H, et al. A review of niobium and tantalum metallogenic regularity in China (in Chinese). Chin Sci Bull, 2019, 64: 1545-1566, doi:

© 2019 (plEREE) kit

www.scichina.com  csb.scichina.com


https://doi.org/10.1360/N972018-00933
http://《中国科学》杂志社
http://www.scichina.com
http://csb.scichina.com

MG 8 & 2019558 %648 #1154

HAARREE, WaS8de. mrasEes. x
SERFAERI], A IR R GURRE R L A9 22 5 ] LA AiAH
PRk —EREN D EEE. Wik, ASHULUE IR
BlPE N LR, T [ B AR RIS T AR 417, BFE
Hh FE P RH B TR A G R, e A SR B AE, PPA R

L IX.

1 [ENAME. BT

TH AR IR 32 B A A BV (2095%) AN 2 K (24
3.5%), HABYEHTIRE B L. MAHE .
B, Wbk 2. ThfidE. P M. BAEMSEE, ELPih
REIAREIR BRI - 4 > IR E B AR TE
ELPG, ELPGARAE R Z910.6 700, 295 4Bki40%, H4y
s e )R 2 RY PR Wy I N AN RIESE S N2 R A

B ZR . hERAEI . R A IX . b SE R
PO T B IR T S R IR A 4 A K T Vol ta-
Grandeffi it A X B KRB A 0 IR A 5, K FIIE 1Y
R R A R A

W E AR IR E BB EN S A L. FEE.
B X (), H SR R E R R a e, 4
o T 4 ER AR A 19 63.4% A1 Tl figE 1982.7%. Hh
FEH F LR Wi . T, R,
VOIS B S N S A4 X (&), AR s S T
VLV A4 AFR dE m SR B R . A [ AE i
AR E AR R R, (AR S — A B it
0.02%, Fet M AEAE. 20174F & B RE 48 UL
BT A 5 AR A R R SR v TR AR 0 U i
okt Tl VAR R U A

70°E 80°E 90°E 100°E 110°E 120°E 130°E 140°E 50°N
.
Ty,

40°N

B
A s mw
H, BB,
o

——————— HERITHRT
400 km
i

T MEER) BE-ft ORE): 17T FKES e T s, W
e e N p R I
TREsel 0 |00
g0 [meEi O [O[ofe . -
e T 5 A
WESE > e ,
(L= (-] 2 i 1
ggﬁ g e 7 = \ o )
Li2aglmrnrz O[O0 ] o : éﬁ«yﬁ -
Shpm |PROT | == R i
=g | == ‘ F
90°E 100°E T10°E 120°E

B 1 FREYAEE IR ARG X N B R BRI &FR: 1, AT RIFEIE; 2, RECHIE; 3, $LT8; 4, IR, 5, 3L, 6, B 7, B 8,
ZERET; 9, M; 10, Wi, 11, 18 12, B 13, MR BTLL; 14, JEA; 15, 21615, 16, B 17, 22HTHL; 18, THEW. U RS X0 A94R(5H)

WIR(A)AFR: 20, PEHUCRIR; 21, FUH BEEHS; 22, A =shid; 23, 0

24, F85h; 25, AEFA)IL; 26, il 27, THigdh; 28, 4

Figure 1 Distribution of Nb and Ta resources in China. Names of tantalum (niobium) deposits corresponding to deposit number: 1, Koktokay; 2,
Dahongliutan; 3, Zhawulong; 4, Keeryin; 5, Jiajika; 6, Hede; 7, Guanpo; 8, Lijiapuzi; 9, Suzhou; 10, Duanfengshan; 11, Renli; 12, Yichun; 13,
Huangshan; 14, Limu; 15, Jianfengling; 16, Nanping; 17, Jiangkengli; 18, Huangliangou. Names of Nb (Ta) deposits corresponding to deposit number:
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Table 3 Metallogenic ages of main Nb-Ta deposits in China
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SR %ﬁﬁ%ﬂﬁ%ﬁ%@ L?-Be-Nb-Ta fzﬁﬁ; S 182~179 EiAr-Ar / [§9]
R AR Li-Be-Nb-Ta ity 140 Mz FFAr-Ar ik

ol QR 00N Li-Be-Nb-Ta e flibs 268~252 H = BEAr-Ar [30]

B e VR Li-Be-Nb-Ta pAskiiiE= 240 Rk U-Pb [90]

B R LA Li-Be-Nb-Ta P Ak iie= 212 M= BEAr-Ar [61]

s N (RSN Li-Be-Nb-Ta pAsLitEe 208 TR A A U-Pb [59]
- H RS py)iar R A Li-Be-Nb-Ta FiAR Ly 205 LR A5 U-Pb [56]
(Y IEREY)A Li-Be-Nb-Ta ARkt 210 AL G55 A1U-Pb GEES

PANT D= Viiep 3 Li-Ta A b 420~430 Pk U-Pb [66]

i 7 Ta-Nb-Li Ak iiE= 391 HAZTU-Pb [83]

TSR ELIEA Ta, Nb Fidsk= 211~214 M= BEAr-Ar [24]

TPEASEIEA Ta, Nb piAsEas ~218 KA U-Pb [66]

P U BT TR I ER AR Li, Be, Nb, Ta piAs ke 160 B AHU-Pb [91]
TR I ER AR Li, Be, Nb, Ta piAsEe 160 HRERTU-Pb [66]

T e I 0 Be, Nb, Ta, Sn piAsEas 155 ¥ U-Pb [92]

VPG & R 1L Ta, Nb, W Fidska 161 Rb-Sr [93]

SRS Ta, Nb iAske ~90 HeFHELT U-Pb [66]

TLPG IR 1L Nb, Ta, W A 130 HeAH4kHU-Pb [66]

TP HA414 Ta, Nb b 160 HeER A U-Pb [83]
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Niobium and tantalum are critical mineral resources in the world. Although they have coherent geochemical behavior, they
can be separated to some degree during ore-forming processes. The alkaline property of the host rock is one main factor to
control the separation of Nb-Ta. As a result, niobium and tantalum resources can be divided into tantalum-dominated
deposits in a peraluminous granitic magma system, including granite-type and granitic pegmatite-type deposits, and into
niobium-dominated deposits in alkaline and carbonate magmatic systems, including carbonate-type, carbonate-weathering
crust-type and alkaline rock-type deposits. In China, tantalum and niobium resources are mainly present in granite (e.g., the
Yichun deposit in Jiangxi), granitic pegmatite (e.g., the Renli deposit in Hunan), alkaline rock (e.g., the Ba’erzhe deposit in
Inner Mongolia), and carbonate (e.g., Miaoya in Hubei); however, currently, there are no occurrences of carbonate-
weathering crust niobium resources.

In China, tantalum deposits of the peraluminous granitic magma system are primarily located in the tantalum-
metallogenic belts of Altay, Songpan-Ganze, Jiangnan paleocontinent, Nanling, southern Tibet-western Yunnan with
mineralizations in the Caledonian, Indosinian and Yanshanian, and few cases in the Himalayas. The niobium deposits of
alkaline and carbonate magma systems are primarily located in the niobium-metalogenic belts of Talimu-Northern China,
Qinling, and western Yangtze block with mineralizations from Hercynian to Indianian with a few cases from the
Proterozoic. Deposits of the peraluminous granitic magma system are primarily located in flysch sedimentary formations
with a huge thickness that can be melted into rare metal-rich granitic magma during the orogenic process in a
compressional tectonic environment. However, deposits of the alkaline and carbonate magma systems are primarily
distributed along deep fractures or rift regions, bearing features of ore-forming material sourced from the mantle. These
features show niobium and tantalum mineralization separation and alternation with spatial and temporal distributions,
which can be controlled via compression-extension histories of different blocks in China.

Although the reserves of niobium and tantalum in China are huge, most niobium and tantalum deposits in China usually
bear low grades of Ta;O, and Nb,Os and are difficult to utilize. Therefore, in the exploration of niobium and tantalum
resources in China, we should pay attention to high-grade granitic pegmatite-type tantalum deposits in the Songpan-Ganze,
Jiangnan, Qinling, southern Tibet, and western Yunnan regions. Additionally, we can explore carbonate-type niobium
deposits in Talimu-Northern China. The associated niobium and tantalum resources in tungsten and tin deposits may have
great potential for exploration in the Nanling, western Yunnan, and Qinling regions.

Nb and Ta deposits, metallogenic regularity, granite pegmatite, carbonatite, prospecting area
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