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Fig. 1. Import and export of rock—forming elements in different metasomatic zones of some
ore districts.
a. Zhongjiu ore district; 1—Pyroxence diorite- porphyrite; 2—Diopside albiiite; 3—Diopside scapolitite; -
4—Actinolite potash feldspathized rocks b. Aoshan ore disirict: 1—Pyroxene diorite~pornhyrilc;' 2—Albititey
3—Epidote-actinolite albitie; A—Magnetiteﬂiiopside albitite; 5—Beresites c. Dopgshan ore district; 1—We-
akly albitized diorite porphyrites 2—Albidite; 3—Actinolite albitites 4—Beresite; d. Kaoshan “ore disrict;
1—Pyroxene diorice ~porphyrites 2—Albitite; 3—Quartz-siderite-actinolite rock; 4—Secondary guartzite; 5—
Kaolinized albitite; e. Fenghuangshan ore district: 1—Pyroxene diorite-porphyry; 2—Diopside albitite; 3—
Actinolite albitites 4—Kaolinized und carbonatized diorite-porphyTite.
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Table 1. Characteristics ot metasomatic alteration zoning in Ningwu type iron deposits
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Fig. 2. Correspondence anclysas of chemical composition of altered rocks in Ningwu area.

A—Pyroxene diorite~porphyrite area; B—Albitite arcas C—Marialitized rock area; DD—Magretitized rock
areay E—Sideritized rock area; F—Beresitized and kaolinized rock area; G—Silicified rock area.
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Table 2. Chemical analyses of altered rocks form various ore distriets in Ningwu area

H a2 ¥R & K Si02 | TiOs [AlOs (Fe Q5 | YeO | MnG | MgO | Ca0 [N2:O | K20 | P05
M I EANESDS 50.44 (0,790 (16,80 | 1.27 | 3.56 (0,154 [ 3.33 | 7.98 { 4.57 | 2.45 [0.648
M81-382 EGILINKESHE 52,08 {0.570 [14.39 | 1.49 | 2,92 [0,110 | 4.11 {13.02 | 4.99 | 0.47 {n.03
M81-112 AR TRBEAHNEL S (29,08 [0.490 {15.45 | 9.90 | 4.58 {0,080 | 3.20 [10.35 | 5.01 | 1.03 [9.41
M81-43) (e IiELE 27,68 (0,350 | 3.06 (22.89 11,54 (0,100 | 3.25 {14.98 | 0.41 | 0.40 [7.71
M367 L Y 46.48 [0.667 |11,11 | 3.58 | 3.60 [0.118 | 1.55 |12.96 | 0,07 | 1.80 |0.223
Jeili-9 B EE $6.30 10.340 | 0,52 | 0.36 | 1.30 0,005 | 0.05 | 0.15 | 0.08 | 0,07 0,021
TA (D AN A 51,60 (0.900 17,22 | 1.78 | 2.28 [0.124 | 3.16 [11.76 | 4.82 | 1.27 [0.190
TA-36 B E GLNE B 251,26 [0.552 |14.21 | 6.63 | 3,03 {0.048 | 1.35 | 6.90 | 6.96 | 0.13 |0.283
TA-29 GIRTFAW RS 41,30 10,358 [10.34 | 7.63 | 6.20 |v.124 | 5.00 [14.55 | 3.03 | 0.50 [0.250
TA-1 P I oyt 32,86 [0.588 [12.01 11,44 | 5.62 /0,188 | 5.30 [15.13 | 1.79 | 1.54 [0.208
L D |BAERKHHE 52,75 10,690 {15.30 | 2,62 | 3,34 [0.164 | 3.28 [10.35 | 5.65 | 1.11 [0.140
-3 RGN 90.94 |0.661 | 1.42 | 1,31 | 3.53 [0.011 | 0.15 | 0.15 | 0.21 | 0.14 |0.072
-8 R IR A 68,30 [0,7%% 18,69 | 1,22 | 0.22 [0,005 | 0.25 | 0.50 | 0,14 | 2,97 |0.355

T E31-4 YL N By 54.89 10.770 [18.64 | 2.97 | 4.67 |0.150 | 3.47 | 7.43 | 3.80 | 1.59 [0.510
H51-12 |[WEGFrECWEEH 37,49 10,480 [12.74 19,55 [10.21 10,070 | 1.90 | 6.22 | 5.46 | 0.23 l0.040
+H51-11  |BEAMN S 43,16 10.740 |15.45 [11.84 | 4.73 10,190 | 3,70 | 8.57 | 5.55 | 0,35 |0.450
=-14 EoFHkas 56.10 {0.643 |10.14 | 5.28 | 1.44 |0,231 | 2,75 | 8.30 | 3.37 | 0.10 |0.276
R @ |[ERREHE 53,70 0,710 [17.20 | 3.20 | 2,45 {0,120 | 3.71 | 6.75 | 4.75 | 1.99 |0.230
-6 EELRWMERE 54,66 10,740 {16.79 | 1.67 | 2,02 0,108 | 5.25 | 6.60 | 5.12 | 2,10 |0.164
R-7 [RFabel R ver 51.04 [0.788 [16.66 | 2.40 | 2,02 (6,118 | 1.758 { 9.40 | 5.36 | 1.58 {0.060
A8 Bs - LB AR A N B 549,84 (0,798 (17,44 | 4.08 | 2.52 10,140 | 2.45 | 6.30 | 0.24 | 0.89 [0.355
juj @ BLREKBE 54.14 /0,890 |17.68 | 3.85 | 4.93 |0.150 | 3.46 | 6.20 | 5.36 | 1.24 [0.340
-39 ML e 51,14 {0,697 {18.73 | 2,74 | 0.65 [0.054 | 2,05 | 1.00 | 9.07 | 0.66 [0.028
juj-31 GAAlRRLMkas 57.04 0,903 {17.96 | 2,01 | 2.67 |0.183 | 4.20 | 3.95 | 6.96 | 0.57 [0.046
ui-33 BarBELRELS 57.24 10,776 [17.44 | 2,66 | 3.24 10,124 | 3.00 | 6.00 | 5.28 | 2.00 [0.290
[4] - 44 HEE 61,14 [0.485 |21.70 | 1.75 | 0.36 [0.005 | 0.15 | 0.15 | 0.53 | 5.04 {9.107
47-13 KBy = 57.80 [0.740 [17.12 | 2,96 | 3.82 {0,124 | 3.00 | 3.55 | 3.68 | 3.18 |0.299
714 W 60.80 10.618 [19.06 | 1.82 | 1.01 (0,032 | 1.45 | 3.00 | 7,60 | 1.58 10.234
D-020-1 [MikagkaARNERE [56.92 (0,280 |15,50 | 4,19 | 5.26 (0,032 | 5.30 [ 1,90 | G.16 | 0.47 [3.172
%#-15 g 62.56 |0,588 [16.54 | 6.70 | 0,50 [0.005 | 0.40 | 0.35 | 0.19 | 4.48 0,256
-3 MmEhE 54.70 {0,419 |17.44 | 7.78 | 2,09 [0.081 | 1.30 | 2.85 | 7.44 | 0.26 |5.056
F-2-1 GBSy HELS 52,14 {0.491 | 1.81 | 6.13 | 8.80 (0,533 | 7.50 [£2,40 | 0.22 { 0.09 10,109
#-9 Uil A 90,26 0,340 | 2,20 | 3.65 | 1.30 0,038 | 0.05 | 0.05 | 0.07 | 0.07 [0.067
%-10 R (B Ak =y 81,00 |0.286 |24.42 | 1,78 | 0.14 |0.005 | 0.35 | 0.65 | 2.39 | 0.46 {0.030
% @ [HEENRERE 55.48 (0.800 |16.65 { 4,54 | 5.23 {0,090 | 3.03 | 1.08 | 6.00 | 2.24 [0.300
%) - 28 WAL 62.66 10.056 [19.18 | 0.49 | 0.22 {0,005 | 0.20 | 1.95 {10.08 | 0.30 [0,018
¥-13 BT HERRE RS 44,06 [0.528 |15.05 |16.27 | 9.16 10.038 | 1,75 | 1,70 | 6.09 | 1.62 |7,496
WO® EaNkDE 52,48 10,880 [17.3Q | 5.20 | 6.03 {0.170 | 2.57 | 5.04 | 5.72 | 1,61 [0.300
-2 S EEEE 61.00 [0.909 14,53 | 7.00 | 0,36 |0.016 | 0.55 | 0.15 | 0,19 | 5.04 {0.286
Y6 VL %= 95.14 10,661 | 0.78 | 1.21 | 0,94 (0,011 | 0.05 | 0.10 | 0.07 | 0.08 [9.044
AF-5 M EAEMEE 68.26 [1.000 119.31 | 4,17 | 0.36 [0.005 | 0.03 ] 0.25 | 0.20 | 0.05 |0.438
KE-4 B L BHILA & 59.52 {0.637 {14,99 | 0,58 | 1,22 [0.005 | 0.15 | 0.30 | 0.93 | 2,41 |0.294
-2 WA 71,16 |0.497 | 9.17 | 4.95 | 1.37 {0,005 { 0.05 | 0.05 | 0.12 | 2,55 |1.740
1@ LN SE 54,19 [0.740 116.28 | 5,48 | 1.91 0,070 | 3.80 | 7.41 | 4.50 | 1.40 |0.270
2 @ RERAEANK S 57.77 10.805 (15,10 | 4.82 | 2.30 |0.164 | 3.48 | 6.85 | 4.58 | 1.68 |0,192
153 @ B AN E 60.68 (0,795 |17.84 | 6.54 | 0.80 0,104 | 1,38 { 1.90 | 1.07 | 1.00 |5.200
1 @ BENKDE 55,23 [0.700 |15.74 | 2,72 | 3.34 [0.110 | 2,86 | 6.76 | 4.86 | 3.93 [0.240
a2 © BIE AWK AL 56,33 {0.560 |15.15 | 1.03 | 2.38 [0.120 | 2.98 | 8.67 | 6.36 | 1.73 (0.240
3 @ BHEL AL 54.30 [0.590 {15.19 | 1.20 | 2.85 [0.170 | 4.67 | 8.20 | 5.30 | 3.07 |D.280
4y @ ef =k g 57,52 0,540 |15.41 | 0.€3 | 2,23 |0,120 | 1,55 | 4.07 | 1.02 {10.22 [0.260
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Table 4. Inciusion thermometric results of iron deposits in Ningwu area
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Fig. 7.3ulfur isotope compusition of pyrite from porphyrite iron deposits in Ningwu-Luzong
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Table 6. Analyses of water from single hole pumpage at the Zhoucun zypsum depuosit

B F Ong/D 4 BB G/l

il = o
Cal* Mg?* | Fet* Na* K* ci- SO2° | HCOs™ | NCy™| B | G pld
WK1l | 78.2 22.5 0.04 23,9 1.3 23.1 366.1 13.2 7.4
WK12 | 150.7 41.2 22,0 1.1 18.1 | 225.3 .| 402.7 0.08 6.6 7.5
WK13 | 93.8 28.2 21.3 0.7 32.6 3.8 | 405.2 0.14 7.4 7.4
WK14 | 516.3 63.7 0.52 57.6 4.9 12.4 |1328.1 | 288.0 1.52 4.4 7.7
WK17 | 179.4 41.3 0.64 | 16.9 0.9 14.9 | 302.6 | 396.0 0.16 17.6 7.5
WK18 | 115.6 21.9 0.48 29.6 1.6 39.4 56.7 | 378.32 | 28.8 8.8 7.7
WK21 | 88.2 15.1 30.4 2.4 54.6 23.1 | 306,32 | 2.0 | 0.28 3.5 7.8
WK24 | 30.1 11.3 0.28 165.1 18.4 68.7 | 446.1 0.8 8.4
WK31 | 200.4 41.3 2.4 0.2 16.7 | 393.8 | 312.4 0.26 12.3 7.5
WK32 | 144.3 | 20.7 9.6 0.7 11.3 [ 170.0 | 346.6 0.08 4.4 7.4
WK53 | 92.0 | 21.8 29.6 1.2 | 87.9 339.9 1.0 1 8.4 7.3
EMA | 125.3 45.4 0.08 27.8 1.1 35.5 | 147.9 | 425.3 12.8 7.5
W | 130.3 | 21.9 | o0.02 13.4 0.2 16.0 | 132.6 | 341.7 0.0¢ 0.22 5.7 7.3

(WA AES)
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A DISCUSSION ON GENESIS AND METALLOGENIC
MODEL OF NINGWU-TYPE IRON DEPOSITS

Lu Bing and Hu Shouxi

{Department of Larth Sciences, Nunjing University, Nunjing, Jiengsi)

Lin Yushi and Ye Shuiguan

(Jisngsu Geolegical Exploration Corporction for Nonferrous Metals, Nanjing, Jiangsn)

Abstract

The Ningwu-type iron deposits, which are well-known to Chinese geolo-—
gists, can be divided into some distinctive subtypes, such as 1) Aoshan
subtype (actinolite-apatite-magnetite assemblage); 2) Taocun subtype (disse—
minated actinolite~apatite-magnetite); 3) Meishan subtype (scapolite-garnct—
diopside-magnetite); 4) Jishan subtype (disseminated scapolite-albite-epidote
-magnetite); and 5) Fenghuanshan subtype (lithostratigraphically—-controlled
carbonate-magnetite-hematite). Being genetically related to Mesozoic gabbro-
diorite and diorite porphyrites and having many similarites to porphyry-type
deposits, these deposits are generally called porphyrite iron deposits.

Although these deposits have been intensively investigated and explored
for many years, their geneses have Jong been controversial as to whether
they are of magmatic or pneumo.tr,)ﬂhydrot‘herma.] origin.

Based on detailed field and laboratory investigation, this paper disscus—
ses the sources of ore-forming elements and extractors such as H,O, Na*, CI,
CO and SO,*-, the reactions between rocks and ore-forming fluids, factors for
their mobilization and concentration.The authors lay emphasis on the metal-
Jogenic model related to metasomatic a]teratiop.

Every investigator has admitted the fact that there are ubiquitous and in-
tense hydrothermal alterations and regular zonation in all of the Ningwu-type
iron deposits. The vertical zonation of alteration can be seen within a distance
of some hundred to a thousand meters. Three main stages(from early to late)
and zones (irom bottom to top) have been recogmized, which includz 1) soda
metasomatism forming albitized zone; 2) ironmagnesium-calcium metasoma-
tism forming iron bodies and mela-altered zone;3) acid or hydrogen metaso-
matistn forming leuco-altered zane including silicified, alunitized and argillic
zomnes. ' (T#HA48T] to be continved on p.48)
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Different types of tin deposits occur in regular association, The primary
tin ore deposits show regular “storeyed” three-dimensional mineralization as~
sociation, The general tendency is like this:from the granite body outwards,
there appear cassiterite-feldspar association—cassiterite-quartz association—»ca~
ssiteritc sulfide assoziation, typical metallogenic elements of Sn—~-W-Be-Mo-Nb-
Ta-TR~»Su-W-Cv-In-Su-Pb-Zn-As-Cd, and pneumato-hypothermal-—-hypo-
thermeal-mesothermal-~mesothermal-epithermal ore deposits. The difference in
metallogenic-geological environment (rock-forming ‘and ore-forming effects of
granite,host rocks and ore-hosting structural system)has led to the formation

of different agssociations,

X X ® X X X X X X X ¥ X X

(FH%E255 continued from p. 25)

The Triassic evaporites in the basement of the Ningwu volcano-sedimen-—
tary faulted basin are of great importance to the formation of the Ningwu
type iron deposits. These evaporites afe thought to have provided minerali-
zers or extractors for the convective hydrothermal fluids centered om a
porphyrite intrusive, giving rise to hot and highly saline brimes or ore-
forming fluids, These fluids would react upon the rocks (porphyrite and its
country rocks), resulting in albitization which was esseutial to iron minera—

lization.
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