33 3 Vol. 33 No. 3 517~526

2014 5 ACTA PETROLOGICA ET MINERALOGICA May 2014
1 12 2 3 3 1
L. 330013 2.
330013 3. 203 712000
4
P578.962 P619.14 A 1000 - 6524 2014 03 -0517 - 10

Characteristics and significance of chlorite in the Longshoushan alkali-
metasomatic type uranium deposit
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Abstract: Chloritization is one of the most important alteration types in the Longshoushan uranium deposit. Based on EP-
MA analysis and mineralogical study of the chlorites in the Longshoushan uranium deposit, the authors found that the
chemical types of chlorite in LLongshoushan area is mainly mafic chlorite, with a small amount of ripidolite. Based
on the genesis or the relationship with coexisting minerals of chlorite, the authors divide the chlorites into four
types, i.e., biotite alteration type, feldspar alteration type, pitchblende association type and accessory mineral
association type. Argillaceous rock is the main protolith of chlorite, which is the product of multi-stage geologi-
cal activities. Studies show that the uranium mineralization process of the Longshoushan alkali-metasomatic type
uranium deposit experienced different temperatures at different stages: At first, the hydrothermal solution was
of high temperature and resulted in the chloritization of biotite, and then the metasomatism of feldspar formed
chlorite of feldspar alteration type. At the mineralization stage, the hydrothermal solution was of low tempera-
ture and formed chlorite closely associated with pitchblende. In the process of uranium mineralization, chlorite
not only activated uranium in the granite but also offered a favorable deposition environment.
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Fig. 1 Generalized geological map of the Qilianshan-Longshoushan uranium metallogenic belt
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1—Paleogene-Quaternary 2—Jurassic-Cretaceous 3—Paleozoic-Triassic 4—Lower Paleozoic 5—Proterozoic 6—Caledonian Variscan granite
7—]Jinningian granite 8—alkali-metasomatic hydrothermal uranium deposit ore spot =~ 9—granite-type uranium deposit ore spot  10—peg-
matite-type uranium deposit 11—major fault and inferred main faulted zone 12—geological boundary 13—study area
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Table 1 Sampling position and lithology

1 LSs1001 38°33'59. 64" 101°47'53.58"

2 L.SS10-03 38°33'59.64" 101°47'53. 58"

3 1.8S10-13 38°32'45.36" 101°53'29. 46"

4 1.S510-23 38°38'11.34" 101°39'43. 26

5 L.SS10-24 38°38'11.34" 101°39'43.26"

6 L.SS10-28 38°38'11.34" 101°39'43. 26"

7 L.SS10-29 38°38'12.72" 101°39'45.18”

8 L.SS10-31 38°38'11.22" 101°39'27.36”

9 LSSI12-18 38°38'6.5" 101°39' 47.3"

10 LSS12-19 38°38'6.5" 101°39’ 47.3"
3.2
3.2.1

2b
2008

(1] . 1998. M .
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3.2.2 PWIETE

SRAFEEBRSRAMR, AHEEA(E
2¢), Al RERL RS LH M BT R, HHER DR
R LA, RIS E T AR ATy
A, ERRERTHBEE 24, B2 HEH
KBRS, BN ERIRR A : 1Ak
~5RIB A bR - R 1K = R - BT k.
A BERENBKARDERSER . ER WA
SR Y, KEEFERKANK =SB RN, 5
i FKA N RIEEMBIR I,

ERELLMZRERE, AT AEARILER
B, N REREEE RSB, NTTERITRY
BRAFERNRAZGFLERER, 2000).
3.3 RRANEHLFRIMIRER

SWANMR RS R ER T KEY
REESHEENLBERE A LR SR FEmAET
HEZRAT. UARES 4 TXA-8100 B HL FEREHY,

FEA&AE A E LR 15.0 LV, B 2.0 X 107 8A,
REEHBA 2 pm. AL EREERETHET
Bt B4 i B R R #E(GB/T 15617-2002) #4T .
He, Mg-Fe-Al.Si F 4 MUEBRAGEAER
R, DR R KA R A . & 4R BB
¥ AWE A NawKs CaTis Cr-Mn SRR

4 BHERITE

4.1 FRERARMERREE
4.1.1 HEFEIIEN

biibona e JEWIA- Bt Sdiw: (R L Sty b
THREAMNETREESH: 4 X. KA. fKahE
B, 8BA B FARET WU R T 8.
HRAERRBEHT OERT OB T BARRKEH
H. BREERHNE, AREAETEaEN,
BEAM K KA 40%, Tk — B8 SR wE, 8o



522 33
4f
15% 2% 4c
4d
7% 4.2
2 Laird 1998 n Mg n Fet+tMg -
SIO, 24.44% ~36.34% n Al n Al+Mg+ Fe
29.65% ALO; 14.49% ~21.79%
17.89% FeO 10.03% ~ 28.53%
22.47% MgO 8.12% ~20.34% n Al n Al+ Mg+ Fe >0.35
15.80% Fe Mg Si Si n Al n Al+ Mg+
Fe Mg Fe 0.34~0.39 15
Na,O + n Al n Al+Mg+Fe 0.35 1
K,O+CaO K 0.35 1 0.35 >0.35
Na Ca n Mg »n Fe+ Mg —n Al
4.1.2 n Al+ Mg+ Fe 5
Fe Si n Al n Al+
Foster 1962 3 Mg+Fe =0.253 n Mg n Mg+Fe +0.277
3
4 4.3
Xie 1997 Barberton
4a
6
o b dA" Fe sioAl
1 / Mg
10k Inoue 1995
9 _/% " P
L3
8 /
- /%ﬁéﬂs’:ﬁ
po| EMARE + f: "
st -
] ERRE | BHARE
N 4.4
Al MRRE
Lr BRRE ﬂﬁ%am—%m
& —— —
3

Fig. 3 Classification of chlorites in the Longshoushan

uranium deposit
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Fig. 4 Microscopic characteristics of chlorite in the Longshoushan uranium depesit
a T PSSR TBRONSALT RE: b BEREEGHHETY: « SRAOSFET . AR KOSRE, « SBOSEO.HR
AEKAEHRE; o SRA-THTL: SRS WA S WA Ch—8EA: Cad A Ab#KS: A% Hen HE
¥U 4
a—association of uranium minerals and chlorite, calcite and hematite; b—radial chlorite and nranium minerals; ¢—association of chlorite; hematites
quartz: feldspar and other minerals: d—association of chlofites zircons apatites feldspar and other mineralss e —chlotite-rich uranium mineraliza-
tion; f—association of chlorites albite and wranium minerals; Chl—chlorite; Cal—calcite; Ab—albite; Q—quartzi Hetmr—hematite; U—uwranium
minerals

VARG T HIUR (IR RS, 1982; EHAM, 1994; AT RETR, B EHAE TR

RIE, 2011, R REED AR, &,
HE LMK EZAMGT KTNSO SR A0 REEEARE, Y607 R KIS RS L
F2ZRIBRREZRRAAE T A3 P AP R IR R S I A S IR T, T AR A 9

(1) SgRA xR WEERIE W FeR A R T RAFRI TR A5 .



525

L n(fe)= —1.026 M(Mg)+9.68

2010

3
040 Al /n((Al+Mg+Fe) = 0.253 n(Mg)/n(Mg+Fe) + 0,277
0.39 . *ve
5038 o o o
-
s
Z 037} .
<
Fo36) . 2009
<035 .
=
034} .
033 1 1 1 1 1 1 1 1 ]
0 005 01 015 02 025 03 035 04 045
n(Mg)/n(Mg+Fe)
5 n Al n Al+Mg+Fe —n Mg 5
n Fe+ Mg
Fig. 5 n Al n Al+Mg+Fe —n Mg n Fet+Mg 1
diagram of chlorite
2
2
2000 3
3
4
63r a 8r b
62| .
7k
6.1} . R 4
ol 7(SD=0249 n(Me)+6.73 L\ 6
- | 5T
559 . ol
58} o, =
N o 3t
57f N ‘0 A
56} . 2r
55F * 1
0 I 2 3 7 5 0%
Mg
e 3.5
. - Td
3.0F 1 4 4 . sok
a5l (A )= —0.268 n(Mg)+3.55 \'QF
"’ ¢ 25F
z 20F 20f
= =,
151 =15}k
1.0F Lo}
0.5F 05}
1 1 1 1 | 0
%% 1 2 3 4 5 0
Mg
6 Mg

Fig. 6 The relationship between major cations and Mg in chlorite



526

33

References

Foster M D. 1962. Interpretation of the composition and classification
for the chlorite J . US Geology Survey Prof 414A 33.

Inoue A. 1995. Formation of clay minerals in hydrothermal environ-
ments A . Viede B. Origin and Mineralogy of Clays C . Berlin
Springer 268 ~330.

Laird J. 1998. Chlorites metamorphic petrology A . Bailey S W. Hy-
drous Phyllosilicates C . Reviews in Mineralogy 19 405~453.

Xie X G. 1997. IIb trioctahedral chlorite from the Barberton greenstone belt
crystal structure and rock composition constraints wiyh implications to
geothermometry ] . Contrib. Mineral. Petrol. 126 275~291.

Chen Qiping. 2010. To investigate the relationship between sodium and
uranium mineralization account middle of the northern margin of the
North Qilian metallogenic belt of uranium in Gansu J . Gansu Sci-
ence and Technology 26 17 33~36 in Chinese .

Cheng Xueyou. 1981. Sodium hydrothermal uranium mineralization J . Ra-

4 295~299 in Chinese .

Du Letian. 2001. China Hydrothermal Uranium Mineralization Basic

dicactive Geologicel

Rules and General Science Hydrothermal Mineralization M . Bei-
jing Atomic Energy Publishing House in Chinese .

Du Letian. 2009. More on the Important Valueon Alkali Metasomatism
Theoretical in the Uranium Mineralization and Prospecting M . Bei-
jing Geological Publishing House 36~42 in Chinese .

Gansu Provincial Geological Bureau. 1989. Regional Geology of Gansu
Province M . Beijing Geological Publishing House in Chinese .
Hu Shouxi. 1980. Metasomatic Alteration Petrology M . Beijing Geo-

logical Publishing House in Chinese .

Hu Shouxi  Zhou Shunzhi

metallogenic model and metallogenic mechanism theoretical basis J .

1~6 in Chinese .

Ren Qijiang et al. 1982. Alkali account
Geology and Prospecting 1

Huang Jingbai and Huang Shijie. 2005. China uranium resources regional
metallogenic characteristics J . Uranium Geology 21 3 129~
138 in Chinese .

Li Yuexiang. 1990. 201 Rich alteration geochemistry of uranium de-

359~367 in Chinese .

Liu Aiping and Jin Jingfu. 1993. Structure ore deposits of 361 uranium

20 2

posits J . Uranium Geology 6 6

J . Chengdu University of Technology Natural Science
106~111 in Chinese .
Liu Jinzhi and An Weitao. 2010. Study on the alkali metasomatism in

Longshoushan alkali-metasomatic type hydrothermal uranium de-

posits J . Technology Square 7 187 ~189 in Chinese .

Meng Xiaolian and Xie Qiangpeng. 1990. To explore the relationship be-
tween physical and chemical conditions of 201 deposit formation and
rich uranium ore J . East China Geological Institute 13 2 31~
41 in Chinese .

Wang Qingshan. 2008. Longshoushan Alkali-metasomatic Type Urani-
um Deppsits geochemistry and ore-controlling factors J . Gansu Ge-
ology 17 1  23~29 in Chinese .

Wei Jinting Chen Qiping and An Guobao. 2009. To investigate the relation-
ship between uranium mineralization and sodium account in the middle of
the northern margin of the North Qilian metallogenic belt of uranium J .
Mineral Resources and Geology 23 1 36~41 in Chinese .

Zhang Bangtong. 1994. Geochemical evidence for uranium mobilization
and migration ingranites from south China ] . Geochemistry 2
161~167 in Chinese .

Zhang Zhanshi. 2011. Magmatism and Its Relationship with Uranium
Mineralization in Xiazhuang Uranium Field M . Beijing Atomic

energy Publishing House 65~76 in Chinese .

. 2010.
J. 26 17 33~36.
. 1981. J. 4 295~299.
. 2001. M .
. 2009.
M 36—42.
. 1989. M .
. 1980. M .
. 1982.
J I 1~6
. 2005. J. 21
3 129~138.
. 1990. 201 ] 6
6 359~367.
. 1993. 361 I
20 2 106—~111.
. 2010.
J. 7 187~189.
. 1990. 201
J. 132 31—41.
. 2008.
J. 17 1 23-29.
. 2009.
I 23 1 36—41.
. 1994. J.
2 161~167.
. 2011. M .
65~76.





