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Abstract: Lamei iron deposit in Central Yunnan is located in the middle section of the Jinshajiang-Ailaoshan-
Honghe alkali-rich porphyry belt in the “Sanjiang” area of Southwest China. Its mineralization type is unknown and
its metallogenic mechanism and resource potential are unclear, which restricts the in-depth study of prospecting and
exploration in this area. On the basis of detailed geological survey, and according to the output characteristics of the
ore bodies, magnetite is divided into three types: bean-star point magnetite in syenite porphyry (I-Mag), dissemina-
ted-agglomerate magnetite in diopside hornstone (II-Mag) and vein-shaped and sac-like filling magnetite in interlayer
fracture zone (Ill-Mag). Through LA-ICP-MS in-situ micro-area composition comparison, it is found that the three
types of magnetites are generally enriched in Ti, Mn, V, Mg, Zn and Ni, poor in Sn, Ga and Sc and other
elements. [-Mag—Il-Mag—1Ill-Mag, the content of Mg, V, Zn and the ratio of Ni/Cr gradually increase, and the
content of Cr, Sn and REE gradually decrease, reflecting the evolution characteristics of the three types of magmatite

from magmatic origin to hydrothermal origin. Combined with Ni/ (Cr+Mn) —(Ti+V), (Al+Mn)-(Ti+V) diagrams and
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the ore facies characteristics of magnetite, the deposit is considered to be a contact metasomatic hydrothermal iron
deposit, and its mineralization material source is closely related to alkali-rich porphyry. The formation temperature
of three types of magnetite is about 300 ~500°C, and the oxygen fugacity of [-Mag—II-Mag—Il[-Mag tends to de-
crease gradually. Geochemical characteristics, mineralization temperature, oxygen fugacity and other information
indicate that the deep part of Lamei iron deposit has the metallogenic potential of a porphyry copper polymetallic
deposit.

Key words: magnetite; mineral chemistry; magma-hydrothermal interaction; contact metasomatic type; LA-ICP-
MS; Central Yunnan
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Fig. 1 Geotectonics and distribution map of Cenozoic alkali-rich rocks in the southeastern margin of the Qinghai-Tibet

Plateau( Based on Hou Zengqian et al. , 2006; Ren Jishun et al. ,2013)
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Fig. 2 Plane geological map of Lamei iron deposit

(according to Li Guangdou, 2010)
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Fig.3 Map of the distribution and sampling location of the Gongshan section of the Lamei iron deposit

i].h'!\‘-.i"la'fll -

2020
2000
1980
=
{1960 =
sl il [ R PAEIERANE |00
1200 Y=34417700 Y-34417900 1900
W .
b 0 30 60m ; B
o 12130
717
A’ 2110
2090 42090
b=
2050 2050
5
2010 12010
1970 ¢ 11970
Ca. Di. Hs |
1930 . ; 1930
Y=34417700 Y=34417900 Y=34418100

P4 ek R VI VIS 6 4 ) i P
Fig.4 Profiles of the exploration of the ore body VI and VIl of the Lamei iron deposit



REHAE PR R B R AL A AR S AR 7R B 597

500 pm

200 1um

SRy !
111 ﬁdgg )
N o

K5 AR R 3 2E@iska s Al i R R
Fig. 5 Typical microscopic images of three types of magnetite in Lamei iron deposit
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a—Dbiotite in syenite porphyry is dissolved to form magnetite, apatite crystal form is complete, single polarized; b—Dbiotite and hornblende in syenite

porphyry are dissolved to form magnetite, crossed polarized; c—Dbiotite and hornblende dissolve to form magnetite, reflecting light; d—magnetite and

biotite are closely symbiotic, BSE; e—diopside and biotite at the edge of magnetite, single polarized ; f—disseminated-agglomerate magnetite, reflec-

ted light; g—galena and chalcopyrite associated with magnetite, reflected light; h—magnetite oriented arrangement, quartz veins are seen, BSE; i—

chlorite, single polarized; j—calcite dissolution edge, single polarized ; k—pyrite and chalcopyrite on the edge of magnetite, reflected light; l—mag-

netite, pyrite, calcite veins, BSE; Mag—magnetite; Bt—Dbiotite; Pl—alkaline feldspar; Qtz—quartz; Cal—calcite; Hbl—hornblende; Ap—apatite;

Di—diopside; Py—pyrite; Cep—-chalcopyrite; Chl—chlorite; Gn—galena
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£ Ti Mg ALV, HA7{E 551k 13 084, 815%107°
4 820.122x107° 4 478. 824x107° 2 452. 455%x10°¢;
% Cr.Co.,Zn, TALE S5 6. 723 %107 51. 574
10°°.1 712.799x10°°

AR 9 R Bt 76 20 B ( Rudnick and Gao, 2003 ) ,
[-Mag &4 Ti Zn Nb M A TTER, 78 Mg Al P,
Ca; II-Mag &% V . Zn P Cr, F$} Mg Ta Al.Y Nb;
Il-Mag & £V Mn Ni%F A AU R, 7 #1Si Ca Y,
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Table 1 Analysis results of main elements (w,/%) and
trace elements (w,/107") of syenite porphyry in Lamei

iron deposit

S GH-7 MT-4 GH-2* GH-14-1
Sio, 57.095 54.322 65.927 53.389
Ti0, 0.775 0.691 0. 475 0.617

AL, 0, 14.810 16. 869 15. 107 14.038

Fe,0, 6.957 8.075 3.879 5.554
FeO 2.540 2.380 0. 840 1. 900
MnO 0.128 0.097 0. 071 0.130
MgO 1.829 1.436 0.625 1.292
Ca0 2.099 2.589 0.729 6. 807
Na, O 0.508 1.078 3.531 1.297
K,0 12. 486 9.438 7.371 9.914
P,0; 0.482 0.245 0.237 0. 505
LOI 1.560 4.530 2.200 5.080

Na,0+ K,0  12.994 10.516 10. 902 11.211
A/CNK 0.813 1.008 0.998 0.555
A/NK 1.029 1.404 1.094 1.089
Cu 12.516 37.574 24.530 36.876
Zn 111. 664 95.376 90. 421 91.339
Y 52.012 29. 380 23.109 29.309
Nb 35. 681 28.034 29.348 25.314
La 85.629 112.837 102. 347 117.267
Ce 194. 981 234. 849 201. 633 240. 254
Pr 24.256 28.822 24.215 28.712
Nd 96.519 110. 882 83.354 106. 394
Sm 15.518 16. 696 12. 154 15. 188
Eu 5.167 5.534 3.063 4.462
Gd 11. 024 11.934 8.584 10. 886
Th 1.392 1.426 1.025 1.293
Dy 6.487 6.357 4.658 5.840
Ho 1.025 0.942 0.742 0. 898
Er 3.052 2.693 2.195 2.598
Tm 0.482 0.377 0.309 0.359
Yb 3.852 2.986 2.253 2.627
Lu 0.635 0.569 0.355 0. 449
Pb 61.312 87.536 158.976 149. 091
Th/La 0. 441 0.462 0. 670 0.501
Nb/La 0.417 0.248 0.287 0.216
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Mg Al, II-Mag B Ti Zn & Cr.Sn(E 7).,

4.1 HEEH RE

[F]— 2" RAS ) B B I 8 P s k0 il PRI 2 8 I
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al. , 2012, 2014; Huang et al. , 2016) , #HEHY T
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MnO) =1 [ fif 7T FH F 405 R AR 1 R 2R, G 4F
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85 (2014 ) 3 5 BIF 58 L AR HTAH DG 1Y S 2R s PR 1 2k
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(2011 ) XoF A [l it J5 PR 58 rp BSR40 A9 ol it oG 3 2H Gt
1T L85, #577 Ni/(Cr+Mn) = (Ti+V) & (Al
+Mn) —(Ti+V) B DA XS 0GR 0 RIS 5 BL Ak,
EREE =T, Ni Ml Cr AT I A EA /A TE, Ni
He Cr B B & VA % FE ( Dare et al. , 2014) , R
Ni/ Cr {88 F T HDMNRERA i R 2 A

FERERRAT 1 R S DR A R 340 53] el e (11 8 )
[-Mag #8548 K 25006 A T 25 5% B R g Bk 1K J]
Ni/Cr<1, BAGRKBEEDN L, )t ]-Mag 3
B A K A B 4 a8

[I-Mag 5 55 (&l 8a) V& A 2% W R 5 Bk ok 1R 1
R PEAT, FEWT R GRS 1A A (] 8b 8¢ )
[-Mag #57 ARY A RUX ], Bk NizCr<1, H
A AN R RE R YRR, TE 4 Al s AR A
BRA IR, BT RAR ROk A S Z AR A,
AR B 1 B AL, T REAT SN I AR S 4 43 T
Ao BT R Y GEMA) 5B Rai )
GEINA) [FEFHHEE, Smff At B R Ak, B
B - P R, R -Mag BUA VAR 32
BURUE T RE I AE K I R e R R T

II-Mag $5 55 (&l 8a) Y& A PRI Rl PRI 4 4 [X (1]
Ni/Cr=1, HAMERIRLR B FRE; Nis (Cr+Mn)
=Ti+V K (Ti+V) —(Al+Mn) Ef#EH, £ EEAR R
AR CHRCARVIBE AR = T b a5 A
D5 AT S ) 7 AR AT, BB T-Mag AT BG5S
R i B ) AR FH 25 VAR O
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Fig. 6 Normalized cobweb map of continental crustal mean value of the trace elements of magnetite from the Lamei iron deposit

(according to Rudnick and Gao, 2003 ; Dare et al. , 2014)
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Fig. 7 Radar map of elements of magnetite in Lamei iron deposit ( Nadoll et al. , 2014)
a— R BEA AR, b—RIFPIETEH . R & - PR, —IRIFPIEEE . BEE -
a—shadow range of the base map: porphyry-magmatic type; b—shadow range of the base map: skarn-hydrothermal type; c—shadow range
of the base map: porphyry-hydrothermal type

4.2 HEERH XMRET 1ERARAR PR AR IR ( Michard et al. |, 1983) . WRIE#EZH
4.2.1  JNE P BRI R i LICER B B (B 9) T [-Mag—II-Mag—

WERRA PIFS LICEEE— 20 ) R S AL I -Mag, F o0 5 SR B W AR, Tz 2 90
PR NG LT E RS YR E MRS (Morgan et al. ,  49.41x107° 23.28x107° 0. 29x10™°) , LREE/HREE
1980) , FIFHBLERY NG o0 R AT IR BRI HAi{E 509, 07 (4. 32 1. 79, TTHI i Eu , Ce 4 .
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T A5 5 BRI I S I U 5 I A B VA G .
4.2.2 AR

E I -POBAE S R O O R R,
TCR M E IV BEI R h AT BESZ 3ok A JE [ A Y
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AESRFE 7R B FAA )84 ( Dupuis and Beaudoin, 2011;
Hu et al. , 2015; Huang et al. , 2016, 2019) , I-Mag—
[I-Mag— Il-Mag, Mg,V .Zn & & & Ni/Cr {H % 7 3%
i, Cr.Sn & EZHIFMCCE 10), BR 3 KT
) S AR ] REAFTE S S i AL 2 . BRZ2 0 B
BE5 MR WAL, WY UL 32 5 3K s i
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R iR R AF &R 5 #l ( Nadoll and Koenig, 20115
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Al Mn Mg Ti V Cr 55705 5 MU0 i A SR T R B
KRB, LT I0 R 0 R SHE A AR 1Y
{# 1t ( Dupuis and Beaudoin, 2011; Nadoll et al. ,
2014; Xie et al. , 2017, 2019) .

Ti VI & & 500 P B B B A A G
(Turnock and Eugster, 1962) . &A™ B il & AT 8
iF (Al+Mn) —( Ti+V) Ef##1 5) ( Dupuis and Beaudoin
et al. , 2011), & 11a /R, WM PRIEERTTE B
IR X 8] R 300~500°C , 5 Nadoll %5 (2014) 45111
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