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Altered country rocks of No. 807 pegmatite vein in the Kalu’an ore area, Xinjiang:
Ore-forming element diffusion model and its influencing factors
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Abstract: Based on our studies on altered country rock samples from No.807 pegmatite vein in Kalu’an ore area in
Xinjiang, it is found that major element oxides such as Fe,03, Al;03, K;0, TiO, and trace elements such as Li, Rb,
Cs, Be reach their maximum contents at approximately 0.5m away from the contact zone between the pegmatite
vein and the country rocks, and tend to decrease in the direction from the contact zone to the country rocks, while
the content of SiO, shows an opposite tendency of variation. On the basis of the available mineralogical and
electron probe analytical data, the occurrence of muscovite and tourmaline in the altered rocks probably indicates
the following reactions, e.g., 3NaAlSi;Og+2H™ +K™ =K A13Si;0,o(OH),+3Na’+6Si0, and 2KFe;(AlSi;0,4)(0OH),+
Si0,+5A1,8105+2Na"+6H;BO;=2NaFe; Als[Sic015][BO315(0H)4+2K+7H,0. By employing the data fitting of
variation rates of component contents and the corresponding distance away from the contact zone, it is suggested
that the component migration patterns are controlled mainly by diffusion. Among the factors that influence the
diffusion distance, the variation rate for component contents is the primary factor, while both effective diffusion
coefficient and diffusion time are the secondary factors. Meanwhile, we found have that the diffusion time is
proportional to the diffusion distance. The Isocon diagram for the altered country rocks of No.807 pegmatite vein
shows that elements such as Li, Rb and Cs exhibit higher migration rates, which is consistent with the results of
the previous study that Li, Rb and Cs exhibit much higher mobility.
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Fig.5 Photomicrograph showing replacement of altered minerals
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Table 2 Analytical results for the major elements in altered country
rock samples from different locations (x = 0, 0.5, 1.0, 2.0 m)
of the pegmatitie vein

5 807-A 807-B 807-C 807-D 807-E

x (m) ~0 ~0.5 ~1.0 ~2.0 30
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ALLO; 14.25 15.46 13.45 11.60 10.17
Fey04 1.97 6.77 5.45 428 321
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Na,0 0.18 0.23 1.62 1.71 0.75
K,0 4.63 5.46 2.96 2.35 2.61
P,0s 0.56 0.15 0.19 0.14 0.10
LOI 2.34 2.73 3.32 1.11 1.39
BE 9948 10059  100.21 99.89 99.94
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Fig.6 Diagrams showing variations in the contents of part of the major
elements with sampling locations in the altered country rocks
of No.807 pegmatite vein in Kalu’an
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Table 3 Analytical results (pg/g) for trace and rare-earth elements in
different locations (x = 0,0.5,1.0 and 2.0 m) of the altered country rocks

related to the pegmatite vein

e 807-A 807-B 807-C 807-D 807-E
Li 313.00  798.00  540.00 41200  137.00
Be 6.83 61.66 47.72 13.77 2.39
Rb 841.00  981.00  407.00  294.00  105.00
Cs 402.00 536.00 287.00 20600  30.60
Nb 26.40 13.60 11.90 8.38 8.55
Ta 10.38 3.33 2.60 0.62 0.68
Zr 132.00  147.00  158.00 14500  214.00
Hf 3.89 4.14 4.32 3.96 5.80
Y 13.90 21.40 21.40 22.30 20.50
La 10.70 11.5 12.6 20.6 29.8
Ce 40.30 33.5 27.1 38.1 61.2
Pr 2.87 2.84 3.00 5.00 6.75
Nd 11.20 10.90 12.00 19.40 25.60
Sm 2.43 222 2.52 3.93 4.84
Eu 0.51 0.45 0.63 0.90 0.87
Gd 2.47 2.21 2.56 3.64 420
Tb 0.41 0.42 0.46 0.64 0.67
Dy 2.38 3.05 3.15 3.71 3.73
Ho 0.48 0.73 0.72 0.79 0.76
Er 1.35 2.43 2.27 2.28 225
Tm 0.20 0.40 0.35 0.33 0.32
Yb 1.19 2.56 2.32 2.20 2.04
Lu 0.19 0.40 0.37 0.32 0.32
YREE (Y) 90.58 95.01 91.45 124.14  163.85
SEu 0.63 0.61 0.75 0.71 0.57
(La/Sm)y 2.68 3.15 3.04 3.19 3.75
(La/Gd)y 3.56 428 4.05 4.66 5.84
(La/Yb)y 5.92 2.96 3.58 6.17 9.62
1000
2 5007, .
A .
T—a
0 —
600
B 4008
2
S 200 =
0 i
30
é,g 201
2 10
0 . . , , .
] 0.5 1.0 1.5 2.0 30.0
PE B (m)

(807-B) LA B & &1 Li.Rb.Cs.Be, 435K 798.
981. 536 1 61.7 ug/g. ILAKIMAERE(x=0.0m, 807-A)
FEAMXTEA Li. Rb, Cs. Be S &, 4514 313,
841, 402 1 6.8 ng/g. HiE x ZHHK(x=1.0m—>
30.0 m), MAEAA (807-C. 807-D)F Li. Rb, Cs,
Be TE & B B/REHEMNHE, IFHTELEHER
AL S AR 0.5 m BRI LT,
MBS EEREZHERX —HRHE -2, %
Bl Li. Rb, Cs M Be ¥ TEX I BEMHHBZMERL
B RMAREREwN, HSESEMNENb, Ta TES
BN ) B S MR R, REZEIMAERR
FOGRERMEE 7).

3.4 MTEZE REE AR4ST

H#E 3 M, RMTEsABRzB8akksE
(807-E)LA&# ZREE (Y) 163.85 pug/g, 551 Eu %
(SEu=0.57)M4F4E, H(La/Sm)y. (La/Gd)n. (La/Yb)y
B 3.75, 5.84 F19.62, BRR-BHLZHE., B-
PR L2 EAE-ERH L ZRIFERAN SR BRA
BAMRAEL S X B/R A LREE EEMFA R
( 8)oFH &l 8 AT L, x=2.0 m 4 4 55t 45 I 54 (807-D)
DL R BB A (x = 0.0 m, 807-A)BRGRMEAEA
HPIE® REE MR, M5Z3HE, x=0.5 m

10001 .
500 L
[]
u
B |

Rb (ng/g)

0
1007
)
?0 7/
1]
@ /
m ’
/
4
/
0¥ —
15
CEETH
o
2
& s
ol . . .
0 0.5 1.0 15 20 30.0
PE B (m)

B7 F&% 807 ShiEMERAEFHIME TR REREMEELE

Fig.7 Diagrams showing variations in the contents of part of the trace elements with sampling locations
in the altered country rocks of No.807 pegmatite vein in Kalu’an

CHEN Yang et al.: Ore-forming element diffusion model for No.807 pegmatite vein in Kalu'an, Xinjiang



276 Wk %

2016 &

—o—807-A

= \\\ -a-3807-B
r —A—3807-C
‘\’\\ -Q—M'_»I)
\ —o—807-1

10

| e P e gt B . f sf M b T f
La 'S¢ Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

B8 R 807 S kAL B & BB b AL 1A
Fig.8 Chondrite-normalized rare-earth element patterns of the altered
country rocks of No. 807 pegmatite vein in Kalu’an

1.0 m &b 25 %5 A (807-B, 807-C)LL & & 1K MY
(La/Yb)N(4Y BIH 2.96, 3.58)R4%1F, R AALBHKR
Wihar J5 S 3 HREE /AT E £,

4 T

4.1 TERHY#-SEENEIMNERKE

SEFRTAY HER
ERAVEMEMHT, BAuMBANESEET
PR RMREMERNT BYRE GERYT BER)
5ZBAEAMKESEREL, XBIERSE —E
. By #0E x oy ma#tT, HRERX N

dc
J=-D— 3)
J RY EORE (mol/m? ¢« s), D RV #L R E(mYs),
de/dx AR E (mol/m’ « m), “—"F/RY B0 K
WREERE R RO ST 1, BRI v R [ (IR B X T
FEERBYBEHT, EEE x &, EEREA
B ¥ AE b S Tz A 0P BOR B FEE B L R
i FERB_ER), HRERXRN:
éc dc
aPa @
WEHRERR, AT B ESH YRk
AR, HEENRERES N ZEMEAE
B (e, B5%%). dit, EREATRARE
BN E MEBRAY B, A MRE TR,
¥ HGA B,
HAEAONLERAEL THERE, KR R4
P BAEM, AR ZILA BT AT R IR F R E
EWEREER, My 8UERNE A -4y 81EM

4.1.1

FERE _ERMREERRRR, W@,
4.12 FETHAHESR
FERBERT, STV 8RR G RBERL S
B(ADHRRATRBWT:
RASIKER, THERE, ZvEFam, F
REPEER
MFERBPULEYRERTBHTE, B
Kohlrausch B§F¥ 3 #BalEmd, HRRERGEE
ALANREABRGEAYHE FRBERESEY
Mo M FHMEERATS, B HENREHPE
R4y F.B.PXHFHRALBHNIBEEEENIER,
JuHE FUS R A SR B FAE N EERAH, S
HUAY LiF . RbF. CsF && MM EBREBHITHR.
WEREERBFRIADMZREELEE+ 502,
— B HLA LT &k

[+]

A,fy, = l,:’,zgs., skl +a(T —298.15K)] (6)
a=0.02K™", fLAZIE T LTS B4R PR BE /R i 5
FEIR AL T B RE A,

R4 Arrhenius WREEVEMT HEARK. BE
Y BIEREE)Z B RMHEE LR, RS Fel4
EYEL/BPY B ABERETANZE R

E
Daq = Do exp(_ﬁ) (7

# Morgan et al. 2%} Tanco 1§ f % R &)%)
XRIAI LM 3 SHEdR A PKAITTSR, MR AM
RHBEZ K4 8 B AR KR FE 500~550 CRET
B, B9 7=773 ~ 823 K,

FEHFE RS, WEEREAPERY BEEE
EZ BN FFLBRE Ak 37 7 o s m Y, mT RN

D, e
|

Deff_
T

(8)
e AEAILEE, « MEAaMMTEF, BT
BTN F R EENE, TEEO)VEEER NI
B B B 2 56 R )
D'=Dy /D,y =¢lt=¢" ©)
m REWIRE, BELE 2.0~2.5 Z[H, HEHH
RXMAMARER m=2.0, BEFREAELY A
R
-< RZT;j;";’ exp(-—) (10)
MAENX, FHENESYEAATHRYT AR

D eff

Geochimica I Vol. 45 I No. 3 I pp. 268280 I May, 2016



E£34 B PRE: MEFERN X807 SHEREMKEKBEMTEPRT TEI #HRAREE MRS 277
I T 4. clcy = erfe(x/ JAD41) (16)

4 HHBHLF. ROFRMCGFERZH-AEFETHH
RN

Table 4 The calculated diffusion coefficients of LiF, RbF and CsF in
biotite-quartz schist

z & LiF RbF CsF sk
(:Z,::}:Zg 94.1 133.2 132.6 Coury!"!
E (J/mol) 20600 24100 22200 Ejima et al.*¥
E 0.093 Marciniszyn!?®!
T(K) 773~823 K&y E
Dex107(cm?¥/s) 2.89+0.50 2.42:0.45 3.20+0.58 A
x10%(a) 1.73£0.31 0.80+0.15 0.85+0.15 A3

413 &AMERTHSRAER
BTEAFNHEEERTREEY #HON TRE
FEABMETREENBERIER, BIBWRAITA TAE
%[26]:
Ji=vec (1)
S RBIER, v AR S FRIBEE, e
NRE AL, c FHETRE.
4.1.4 ¥HRABEGFEER
TESChRi RVE Gt B, MAMEBEEREY
MBI RER L R E M R N EBRER,
HRFFLBRAAREAE R, ¥ BB EBIERNK
HRAXWTF:

2
Dy (12
MR IR EEMEE, THBE BT BUIE

AR TR A

BHREME c(0,0)=cp (¢>0) (13)
VIR EM c(x,0)=0, (x>0) (14)
XA R4 E:

¢/ =%{erfc[%]+exp[%]erfc(%]} (15)

coFl ¢ AP BHEFREEPAENRET R
HENWIESERE x NELHEIRE R, x WP #
FEE, 1 Y BT, D HARY MAE, HBREH
Y IR F AR EE L,

R A B MR A A R AT RS R R K
BAS)FEAH REFINEIE, BT RBE X 8075k
1R A B FLBR R 29 0.093, 7EFLBREE /N S AT
ZEHARKBEAER, MRQS)HFTEAFBRR
Ry B AR R B

42 EFE8Z 307 SHEANEXHNEERTIEHR

TEIBREAR
421 BEEREPTLEIBF-FHER

fN(6)ATH, MY S ITHR AL B TEKRE
(c)EALER R T HATIR R (co) . ARBY BRE(Derr) -
PHUBER x ARG BB, BE Do EY BT
PARREE, RIMRE R erfc 76X BN R H
B, VBEEE x 5 c HHRMEXXR, HHY #EH x
wm, o ERSBEMY BEE, B c BT LREY
Y HERENREERR. TR EE MR
T, ATHEEHAEEME x=0m4i Li. Rb. Cs.
Be S W KAYrAi (B 7), Jouk 048 H o (090 bk
BB (co)o 1BEHTF co HEM, FHRITAT LIRS c/eo
BAERY MR (Derr) . TR ES () LA KU #UET 1H] ()
HIRBKE R BIE RS % 807 Sk SEI A EMHE x =
0.5, 0. 2.0 f130.0 m ZLLBRIMTF 25+ Li. Rb,
Cs B REIMEEMEMELRHE Li. Rb, Cs &
RARK16), UEH o ST HBEEMEBERLR
(F 9,

WA 9 fi7R, LiF, RbF, CsF £ K& % 807 Bk
JR] B o 2 B 5 o O B AR (L A A B B
o MIE 9 FRLTTF Y LiF 76 As B4 oh TR BE
B R, CsF F RbF K2, TR AR E 450k
(1.73 £ 0.31)x10° a, (0.85 % 0.15)x10° a F1(0.800.15)x
10° a, XEFATH) AR BE 85 &£ iF Lo IR A SR B 10L&
R BARENER T —RBREH,

422 BEEBEFHALPCLERI)NITIH

FlEmBdBP R UEEdsm AMEL, m
HAT 4w R T E AR E1 . Gresens?”
RN T A AR - E Rk, FIA
RETENEETELMTERENTS ., FILE
B I, Grant*H42 1 ] Isocon B ¥E (BRI LR 1),
AAEEEA MR P E AR, ATER
FEHILETASTH,

HWHEINN AL, Ti, Zr, Y. Nb H4MEK-HHE
fEASRRED, @it 807 SkABMERYTE
AR R RBETRARSTHT, BB Y R R
RARLAR/N, RARGE S TTE, H B
30.0 m S PBERIEA AT RE), Bk
W 0.5 m ARG P BERME YR, STEERHTT—
ERENEF LB fEH x= 0.5 m A ETAS RS

CHEN Yang et al.: Ore-forming element diffusion model for No.807 pegmatite vein in Kalu'an, Xinjiang



278 W e

2016 &

l.Oq
0.8
0.6
S
K
0.4
0.2
0
0 100 200 300 400 500
x (cm)
(b)
g
<
0 100 200 300 400 500
x (cm)
(c)
g
1%}
0 1 L1 1 4 1 ) 5
0 100 200 300 400 500

x (cm)

Bl 9 LiF. RbF, CsF EB A E-AEN G PR B
Fig.9 Diffusion model for LiF, RbF and CsFin biotite-quartz schist
o RENMBERERLE SR SYHBEME
c/cy represents the ratio of element content after deducting the

background content over its primary content

i Isocon EIf#. & 10 Af W, A @2 A
2, Li, Rb, Cs, Be, Ta B/REEMITA, Na,
Zr BRI BRI . AN, Al Fe. K. P, Nb, Ti
BaRALBRIEA, Si. Mg, Ca B/RDVEN A,

TR, phAS A (807-B. 807-C)# Li, Rb. Cs.
Be. Ta S EEEWMK, BafhfRaEABREHEY

FEMPEHEEEM LI, Rb, Cs. Be. Ta & &, X
5 Shearer et al.'""#}%¢ South Dakota [ Black Hills
Bt 3 4~ S5 1K Etta . Bob Ingersoll No. 1, Peerless
HEMmE, KRAOR-ZEFEPAE Li. Rb, Cs,
F. B, As, U ZUEMT BE (<30.0 m)PI KB~
Li> Cs=Rb 3R —B

350 -

300 |- O.gRb 090Ta

0 0.35Li 389Fe,0, 16.7A1,0, °°o°
250 b, 0-5Cs ° o 3
[o] o]
4Be ° 18.1Nb
200l 42.1K,0
5 9y o °
2.98i0, 1.2Zr
150 |-
L 024.2Mg0
100
o68. 10,
50 | .5 90.9¢a0
00P.0, ©106.7Na,0
0 1 1 1 1 I
0 50 100 150 200 250 300

c
B 10 F&% 807 S kiR F A Sk L B Mgk

Fig.10 Iscon diagram of the altered country rocks of No. 807
pegmatite vein in Kalu’an

C° Ry RN B A AR B AR AR AR 4, O BRI 0.5 m Y
MRS . EAY AR T (%), TR LARE (ng/g) LAY
BEATHE, FIPRERINRMITE Y FTHEM Isocon &, AP AL
ERHFRRILARK

where C° represents the compositions of fresh or least altered samples,
C* represents the compositions of the samples collected at 0.5 m away
from the contact zone in the country rocks. Oxides are plotted in weight
percent and elements are expressed in per million. The straight line
indicates the unified Isocon defined by Y; the numbers before the oxide
and element symbols represent the scaling coefficients

5 4 i

() B EEE 807 S bk E A TR
ERMTTYETESEN ST AN, BRI M
0.5mbHEZFEFERBHAZ A, B AL
THEERENAER. kA, B8R, HHA
FITE Fe,05. AlLO;, K,0, TiO, & & B K {E, Si0,
SEOW/MERMEITE Li. Rb, Cs. Be & £/
KIE, MESEITHEE Si0, 4b, DL E#H 3 0E B
FE1, HREE 7E107E & & BOmZUR A R AT & 4.

() BEIX-E&2 807 S hkiknhAs A hH S
EBEX T, RIHSWIBFXUT R E,
BIEERE/N, BWASTREEMNFENERA
SEEEAE AoMNIBREMEIBREREEL,

Geochimica | Vol. 45 | vo.3 I pp- 268-280 || May, 2016



£33

M PBRZ: #E

ERTVX 807 SEREKEREERETRT TR HREREZMEER

279

[l I s i S B K B T LA LR T — IRV
Fef; AR AR LS A EE AT 0.5 m ALKE & A L,

Rb.
Rb,

Cs HEKRERME, M Isocon ElIfEHHE H Li,
Cs fEE A MAR BT AAERMITIAR, S

ARG Li, Rb. Cs HA RIS SR S50
H—.

£ % Wk (References):

(1]

(2]

(3]

(4]

1]

(6]

(7]

(8]

(1

RN, EERE. FEFBERA AR LSBT KM Lt
T AR AL, 2006; 1-284.

Zou Tian-ren, Li Qing-chang. Rare and Rare Earth Metal
Deposits China[M].
Publishing House, 2006: 1-284 (in Chinese).

Milkereit B. Ore deposits and exploration technology[M]//

in Xinjiang, Beijing: Geological

Galeschuk C, Vanstone P. Exploration Techniques for
Rare-Element Pegmatite in the Bird River Greenstone Belt,
Southeastern Manitoba. Canada: Proceedings of Exploration
07, 2007: 823-839.

London D. Holmquistite as a guide to pegmatitic rare metal
deposits[J]. Econ Geol, 1986, 81(3): 704-712.

Cai Keda, Sun Min, Yuan Chao, Xiao Wenjiao, Zhao Guoshun,
Long Xiaoping, Wu Fuyuan. Carboniferous mantle-derived
felsic intrusion in the Chinese Altai, NW China: Implications
for geodynamic change of the accretionary orogenic belt[J].
Gondwana Res, 2012, 22(2): 681-698.

Long Xiaoping, Sun Min, Yuan Chao, Xiao Wenjiao, Lin
Shoufa, Wu Fuyuan, Xia Xiaoping, Cai Keda. Detrital zircon
age and Hf isotopic studies for metasedimentary rocks from
theChinese Altai:
tectonic evolution of the Central Asian Orogenic Belt[J].
Tectonics, 2007, 26(5): 1-20.

Long Xiaoping, Yuan Chao, Sun Min, Xiao Wenjiao, Zhao

Implications for the Early Paleozoic

Guochun, Wang Yujing, Cai Keda, Xia Xiaoping, Xie Liewen.
Detrital zircon ages and Hf isotopes of the early Paleozoic
flysch sequence in the Chinese Altai, NW China: New
constrains on depositionalage, tectonic
evolution[J]. Tectonophysics, 2010, 480(1—4): 213-231.

Windley B F, Kroner A, Guo Jinghui, Qu Guosheng, Li Yingyi,

provenance and

Zhang Chi. Neoproterozoic to Paleozoic geology of the Altay
orogen, NW China: New zircon age data and tectonic
Evolution[J]. Geology, 2002, 110(6): 719-737.

Chai Fengmei, Mao Jingwen, Dong Lianhui, Yang Fuquan,
Liu Feng, Geng Xinxia, Zhang Zhixin. Geochronology of
metarhyolites from the Kangbutiebao Formation in the Kelang
basin, Altay Mountains, Xinjiang: Implications for the
tectonic evolution and metallogeny[J]. Gondwana Res, 2009,
16(2): 189-200.

Niu Hecai, Sato H, Zhang Haixiang, Ito J, Yu Xueyuan, Nagao
T, Terada K, Zhang Xueyuan. Juxtaposition of adakite,
boninite, high-TiO, and low-TiO, basalts in theDevonian
southern Altay, Xinjiang, NW China[J]. J Asian Earth Sci,
2006, 28(4—6): 439-456.

[10] Niu Hecai, Xu Jifeng, Yu Xueyuan, Chen Fanrong, Zheng

(1]

(12]

(13]

[14]

(15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

Zouping. Discovery of Mg-rich volcanic rock series in
western Altay area, Xinjiang and its geologic significance[J].
Chinese Sci Bull, 1999, 44(18): 1685-1688.

Xu Jifeng, Castillo P R, Chen Fanrong, Niu Hecai, Yu
Xueyuan, Zheng Zuoping. Geochemistry of late paleozoic
mafic igneous rocks from the Kuerti area, Xinjiang, northwest
China: Implications for backarc mantle evolution[J]. Chem
Geol, 2003, 193(1/2): 137-154.

Cai Keda, Sun Min, Yuan Chao, Zhao Guochun, Xiao Wenjiao,
Wu
geochemical study of mafic dykes from the northwest Chinese

Long Xiaoping, Fuyuan. Geochronological and
Altai: Implications for petrogenesis and tectonic evolution[J].
Gondwana Res, 2010, 18(4): 638—652.

Wong Kenny, Sun Min, Zhao Guochun, Yuan Chao, Xiao
Wenjiao. Geochemical and geochronological studies of the
Alegedayi ophiolitic complex and its implication for the
evolution of the Chinese Altai[J]. Gondwana Res, 2010,
18(2/3): 438-454.

Yuan Chao, Sun Min, Xiao Wenjiao, Li Xianhua, Chen Hanlin,
Lin Shoufa, Xia Xiaoping, Long Xiaoping. Accretionary
orogenesis of the Chinese Altai: Insights from Paleozoic
Granitoids[J]. Chem Geol, 2007, 242(1/2): 22-39.

Qi Liang, Hu Jing, Gregoire D C. Determination of trace
clements in granites by inductively coupled plasma mass
spectrometry[J]. Talanta, 2000, 51(3): 507-513.

i R, S23E8E. PR 8 L 4T 0 s R i
BX[J]. AAHSR, 1991, 5(1): 100-110.

Qu Guo-sheng, Chong Mei-ying. Lead isotope geology and its
tectonic implication in Altaids, China[J]. Geoscience, 1991,
5(1): 100-110 (in Chinese with English abstract).

Shearer C K, Papike J J, Simon $§ B. Pegmatite/wallrock
interactions, Black Hills, South Dakota: Progressive boron
metasomatism adjacent to the Tip Top pegmatite[J]. Am
Mineral, 1986, 48(12): 518-539.

Linnen R L, van Lichtervelde M, Cerny P. Granitic pegmatites
as sources of strategic metals[J]. Elements, 2012, 8(4):
275-280.

Coury L. Conductance measurements Part 1: Theory[J]. Curr
Sep, 1999, 18(3): 91-96.

Morgan G B VI, London D. Alteration of amphibolitic
wallrocks around the Tanco rare-element pegmatite, Bernic
Lake, ManitobalJ]. 1987, 72(11/12):
1097-1121.

Kew, REE, XNEE, ZEE, #H/0E BRL. H#E
FIRZATTAEHE 3 S5m0 bkE K —H e f g B[]
R4, 2000, 6(1): 46-47.

Zhu Jin-chu, Wu Chang-nian, Liu Chang-shi, Li Fu-chun,

Am Mineral,

Huang Xiao-long, Zhou Dong-shan. Magmatic-Hydrothermal
evolution and genesis of Koktokay No. 3 rare metal pegmatite
dyke, Altai, China[J]. Geol J China Univ, 2000, 6(1): 46—47
(in Chinese with English abstract).

Liu Jianguo, Nie Yongfeng. Fractal scaling of effective

diffusion coefficient of solute inporous Media[J]. J Environ

CHEN Yang et al.: Ore-forming element diffusion model for No.807 pegmatite vein in Kalu'an, Xinjiang



280

W ed

2016 4

[23]

[24]

[25]

[26]

Sci, 2001, 13(2): 170-172.

Boving T B, Grathwohl P. Trace diffusion coefficients in
sedimentary rocks correlationto porosity and hydraulic
conductivity[J]. J Contam Hydrol, 2001, 53(1): 85-100.

Ejima T, Sato Y, Yaegashi S, Kijima T, Takeuchi E, Tamai K.
Visosity of molten alkali fluorides[J]. J Japan Inst Met, 1987,
51(4): 328-337.

Marciniszyn T. Unusual application of porous matrix made
from quartzite schist[J]. Physicochem Probl Miner Process,
2013, 49(1): 323-328.

Fletcher RC, Hojmann A W. Simple models of diffusion and

combined diffusion—infiltration metasomatism{M]//Hofmann

[27]

(28]

[29]

A W, Giletti B J, Yoder H S Jr, Yund R A. Geochemical
Transport and Kinetics. Washington: Carnegie Institution of
Washington Publication, 1974, 634: 243-259.

R L. Composition-volume relationships of
metasomatism{J]. Chem Geol, 1967, 2(1): 47-65.

Grant J A. The Isocon Diagram — A simple solution to

Gresens

Gresens' Equation for metasomatic Alteration[J]. Econ Geol,
1986, 81(8): 1976-1982.

Maclean W H, Kranidiotis P. Immobile elements as monitors
of mass transfer in hydrothermal alteration: Phelps Dodge
massive sulfide deposit, Matagami, Quebec[J]. Econ Geol,
1987, 82(4): 951-962.

Geochimica | Vol. 45 | No. 3 | pp. 268280 | May, 2016



