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Fig.4 Diagram of immobile elements for Biotite-schist series
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Table 2 Quantitative mass-balance calculation results of the major element of the Biotite-schist series and Albite
granulitite series samples

TiO; ALO; SiO; Fe,0; MnO  MgO  CaO  NaO KO P05 cuo
LO-18  -84.18 -40.42 000 -39.32 71371 5845 24335 110479 -50.84 -84.85  6044.94
LO-20  -77.81 -5L11 0.00 22632 5986.40 308.41 3459.3 -20.56 -28.23 -73.36  39800.00
LO-38-2 -85.12 -60.46 0.00 -32.37 89589 4853  742.03 * 4402 -2.98  34017.40
LO-60  -96.35 -6158 0.0 -85.42 7474 -82.18 18.03  56.54 3336 57.37 4175
LO-62  -96.08 -60.41 0.00 -80.76 3631 -50.52 -4.69  6190.28 -72.99 -97.79  -41.58
LO-88-1 -70.64 -47.58 0.00 72.02 2787.50 10382 567.76  146.09 4120 2128  30218.80
LO-91  -3407 -2862 0.00 6.6 84518 109.69 250.89  362.04  5.64 1024 10254
op-7 -86.20 -60.18 0.00 -34.15 59438 13659 17480  360.60 -55.00 -38.13  11036.80
Op-12-7 -86.68 -48.24 000 -2581 779.10 208.27 313.43 39450 -77.40 -3539  5770.15
Op-79 6979 -27.62 000 153.06 15285 563.96 260.65 2583.39 -47.08 178.46 6119130
Op-111  -86.25 4050 0.00 -3547 5556 1346  9.16 37639 -49.60 -75.39  6588.89
L-23 9266 -67.40 0.00 -46.28 -31.68 11622 -66.44 77110 -75.40 -84.43  14657.50
LO-25  -7450 -52.05 0.0 289.35 232410 237.61 918.97 2639.44 -94.97 -546  48251.70
LO-35  -7098 -37.08 000 -1550 1351 -1556 -2693 -42.20 31.60 -53.88  7672.73
LO-36  -59.30 -37.65 0.00 58534 2196 9541  321.96 * 3721 107.22  51338.10
LO-48  -66.08 -3837 000 11459 53829 16312 150012  * 5292 21178 174432
LO-83  -91.89 -5429 000 -5116 -7235 -77.27 -82.34 5365 -57.21 -96.64  5913.05
Ld-9 232  -010 000 63226 8283 13565 363.78 * 29178 4200  54749.10
Op-12  -66.91 -33.15 000 47.92 9630 201.15 12501 -46.84 -35.13 54.11  25605.80
Op-112  -76.03 -43.03 000 186.46 86143 37359 1727.04  *  456.38 232.75 163789.00
La-82  -89.86 -57.29 0.0 1296 547.96 80.64 53532 -98.66 49256 -38.52  57480.40

Si0; , , , %)

®3 EENMERRIEAMISBLINEREBLREIBRER
Table 3 Quantitative mass-balance calculation results of the REE and metal elements of the two series samples

La Ce Pr m Yb Lu U Co Mo Ni
LO-18 207.40 132.63 69.84 0.99 0.00 -11.77 1506 815 6116 267
LO-20 1.86 -24.37 -37.89 -0.78 0.00 -13.18 3297 546 12233 88
LO-38-2 911.43 731.42 473.26 16.48 0.00 -23.27 5566 310 18978 3
LO-60 -33.37 -28.66 -32.19 -5.95 0.00 -0.04 29 -85 277 -91
LO-62 25.16 4497 47.28 -12.72 0.00 5.20 76 -63 101 -61
LO-88-1 395.88 323.88 226.02 7.60 0.00 -20.49 1828 1676 9798 103
LO-91 574.92 428.66 310.45 8.06 0.00 -15.45 1301 730 6005 65
Op-7 507.29 416.64 317.11 7.97 0.00 -13.57 1563 1311 6259 338
Op-12-7 602.20 485.97 341.48 4.04 0.00 -8.32 948 466 3112 66
Op-79 852.27 720.73 478.39 18.08 0.00  -20.63 3378 1333 43655 807
Op-111 747.02 556.96 379.76 10.80 0.00 -8.05 1561 609 6878 1336
L-23 2922.89 2720.25 2221.39 -6.28 0.00 -2.73 476 1139 13266 731
LO-25 -27.58 -27.66 -36.18 9.18 0.00 -11.86 3008 2252 28822 872
LO-35 541.95 371.73 256.78 3.26 0.00 -6.93 409 1112 638 265
LO-36 342.21 257.98 155.72 20.53 0.00 -21.64 1670 6840 2451 600
LO-48 402.27 264.78 161.91 3.44 0.00 -6.53 606 305 6200 155
LO-83 -22.07 -43.40 -59.13 -5.31 0.00 3.79 434 443 99 514
Ld-9 624.52 411.35 252.59 13.72 0.00 -12.87 2137 1046 1912 591
Op-12 503.16 371.58 233.60 8.77 0.00 -15.72 596 758 546 184
Op-112 1235.70 857.69 496.76 0.59 0.00 -9.42 972 165 4613 103
La-82 108.93 82.07 51.77 7.87 0.00 -16.96 2578 916 2888 62

Yb ; ) ) (%)
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Table 4 The data of fluid inclusions compositions in calcite (ng/g)
K* Na* ca® Mg?®* F cr HCO;3~
Cis 1.72 20.21 150.67 1.33 2.64 45.29 376.09
Cot 0.94 0.70 68.61 1.36 1.97 5.62 198.94
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Geochemistry of Mineralization and Alteration Elements in the Lala
IOCG Deposit, Southwest Margin of Yangtze Block

WU Yanfei® %, LI Zeqgin*” and HUANG Congjun*

(1. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, Sichuan, China; 2. Institute of
Geochemistry, Chinese Academy of Sciences, Guiyang 550081, Guizhou, China)

Abstract: The Lala Iron-Oxide-Copper-Gold (IOCG) deposit is the largest copper deposit in southwest margin of Yangtze
Block. Alteration is well developed in this deposit, which has a close relationship with the mineralization of chalcopyrite and
molybdenite. The wall-rock alterations are mainly including albitization, carbonatization, K-feldspar alteration, biotitization
and fluoritization, etc. 23 typical host rock samples were picked out to disscuss their alteration elements geochemistry, and
relationship between alteration and mineralization based on the petrography and elements analysis. These samples are all
come from biotite schist series and albite granulite series. The major elements analysis by means of ME-XRF26 and
ME-XRF15bg, and the trace elements analysis by using the method of ICP-MS. The study of cluster discriminant method of
mass ratio suggests that the most inactive major element component of the two series rocks is SiO,. Besides, the most inactive
trace element component of biotite-schist series and the albite-granulite series is Yb. On the other hand, quantitative elements
migration was calculated by using the concentration formula according to the principle of mass conservation. Major elements
quantitative migration calcuation suggests that the copper mineralization of biotite-schist series has a positive relationship
with albitization and carbonatization, while albite-granulite series have a positive relationship with the K-feldspar alteration
and carbonatization. Carbonatization is much stronger in biotite-schist series than that in the albite-granulite series. Na,O and
K,O have an opposite relationship in two series of rocks, for example, K,O is usually brought out while Na,O is brought in.
Quantitative calculation of the REE and metal elements migration suggests that a mass of REE, U, Cr, W, Co, Mo, Ni are
brought in accompany with the alteration and copper mineralization of the rocks. The migration content of these elements are
usually far more than 1, the maximum migration content of Mo is up to 43655.4%, which suggests that the hydrothermal
alteration is the main reason for the Cu-Au-U-Mo-REE polymetallic mineralization. Alteration and mineralization are
generally synchronous in this deposit, that is to say the process of alteration is also the process of mineralization, and
alteration is one of the indicators for this deposit. Understanding the geochemistry of alteration elements and its relationship
with mineralization in the Lala 10CG deposit have important significances in both enriching metallogenic theory and
directing exploration.

Keywords: Lala IOCG deposit; wall rock alteration; immobile components; mass transfer calculation



