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Na O&R#m, 8L 6%, BEAI—10%, M Fe.0:.FeO HRE T, nS54Lwmey K
AEH ZRREEBFe,0:2473.7 g/100cm®, FeO 109.9 g/100cm®s A MK AEH
Fe,0,3415.9 g/100cm®, ¥/ 78.43%, FeO%43,9 g/100cm?®, jR/>60.06%, HHETE
ERMEARLVEZEANMBERES. MELBRPTHEETHILEKL,

#1 PRFVREXALEDTHEERITECOD

Table 1. Variation in proportions of some minerals during alkaline metasomatism in a
certain ore district of Hanxing area

BEEZR | DK B ERARA | BE| ARG |REY (R (¥ KA REFG+ENRA-EER

RNk # 61.6 8.8 8.3 18.8 2.3 2.4

WIERKH 4.0 77.7 15—20
MEA B 85.6 5—15
1. kA

D S EBERTHMET XEEHEAZBES, WATRE, BA Bl BIré
TEBLRRE AR AR ERAS, RARY, EFHANBREREREH. SHRAR
RBRFE, EREEEL.

2) BHMEHROMEEEERAE, NmA1.5329—1.5350s BT RAMKREES
B, Nmbi.5322, Nm B4+ An ik, miEPHRAHAD D, 4—6, TEE
AR AMAHI—4,

3) BMTHKAN2VAH84° —88°, BMMBHKREM2VAH78°—86°, HEREMKA.
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90%, BENRA.
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0, FERREREL —KEEGRISREL SR REIME.

1. HEA

D HRAEE SEEPRBEKR. MEREERR, £—5p X 03 S8y #f
BE&HRABRE,

2) FEAEE Na,OfMCl. mp- iy HEEAR & Na,0 6,88—7.74 %, &Cl 0,83 —
2.47%, &FMRIE, X0.01%, HBERIBERBE (K2,

D HFHRAZAGRREGE, F5EEAIE, KNoK1.535—1.5700, BHkG-4H4
H, SERTE S TIET0—90%, No¥BASALT 5 F B i i FfiE .

O FRARSSROEEL, SERGERIEG-BEE. TEA-BREBE-EEEY
&, HRKRHAESOEEBRERMERS, XU PI7E R I8 B ARE B R LS b2
AhE, SMFEAAERETE. BRRET, ERVEERERESGT Y.

£ 2 FLYBFEGEERS CO %

Table 2. Chemicai compasition of scapolite from Kuangshan orefield (ir percentage)

fﬂ ji SiO, T;Oj A1203 Fe;O3 FeQ MnO MgQ Cas
7o 57.46 0.35 21,90 0.11 0.15 0 0.36 5.49
% 1] 58.62 0.35 20.41 0.16 0.24 0.01 0.48 5.08
B R E 57.99 0.29 21.53 0.07 0.16 0 0.52 4.88
" EF 59.98 0.28 19,57 0.25 0.27 0.01 0.84 4.30
Be # 53.41 0,28 21,77 0.28 0.24 0 0.84 9.02

N2,0 KO P05 H.0* SO; Cco: Cl ci=0 & it
T o1 7.74 3.13 0.13 0.68 0 0.49 2,03 0.46 99.56
p4x ] 7.70 1.84 0.07 2,59 0 0.26 2,13 0.48 99,46
B 7.62 3.38 0,10 1.39 6,08 0.27 1.88 0.42 99,74
HE T 6.88 3.78 0.08 2,78 0,18 0,04 0.83 0.19 99,98
iR 7.65 0.81 0.28 0.49 0.09 2,56 2,47 0.56 99.73
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D SB%EAST RIS 2T NHBEER, Nm#l.6833—1.6013; HHBREFEA ST
BRER T HI0% KA, Nmh1.6803—1.6812; MNBEAEHEERS THANSNES,
{BNm%1.6617—1.6792,
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Table 3. Composition of diopside from different geologic locations of Hanxing area
(in percentage)

F 5 = Ol O B X B A & F s % BB S F 2 8 24 T

1 (gFihdBEEs 92.45 1.51 2.00
2 |BRREREER 83.38 8.54 2.51
3 |BRVBRLEBEERE 82.03 7.54 3.53
4 | EELRT-EEDBERR 83.42 12.07 1.01
5 |[MLEEFERERERR 51.77 31,47 10.15
6 |TEETEMERKEEEL 67.67 23,23 5.05
7 |gFErEhABRAREER 70.28 15.06 9.04

aws H 1 it EEndRER

1—TRE 3 [—BREGFEGTERARX, 185 HESA
BAK NI—tER&RyrEhEgaR

Fig, 1, Triangular diagram showing composition of
diopside from the Haunxing area,

1—Diopside in iron orebody;2—Diopside at the bottom of
orehbody 3—Diopside at the margin of iron orebodyy 4—
Diopside in diopside skarny 5—Aegirine-bearing salite in
alkaline metasomatic rocky 6-—Aegirine-bearing salite in
monzonite;  7—Aegirine-bearing  salite in iron-copper
orebodyjl—Diopside area in skarn orebodyy; I —Diopside
at the bottom of iron orebody; Il —Diopside area in alkaline
metasomatic rock or Fe-Cu orebody.
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1) ESREAEES. BHRE. HCa0¥ 31.08—34.27%, Fe.0s % 16.65—30.75%,
FeO¥0.42—1.44%, MgO#0.2—0.7%, K,0+Na,0%0.0—0.21%,

2) SBEBAPEEBA ST H50.42—99.7%, FBBRBASTHEAN0.0—44.98%, BB
WA THH0.0—3.44%, BEMASTHH0.0—0.68%, FRFILEBFRBALGHEE
BAARGSENRZ 4B 2, NE. BTFH, ABREEFag>KEE, HEBR
ATRAEZS HEnad SRy kbnat BARSS%-S8Ea. FBRFREYRE
B, MGEIEANSEEAES TERAY8—T1I% M AAREE L, H30—59% % LH R &M
f, H48—98% H AL O, TR, AWMARNRY LD LEBMEY HRRBENR
.

3) EFHERTEANSE BAEARERE, ERFEZPRETH SREEEY
EXEEHRE.
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* ¢ BMBRREAEHEE (%)

Table 4. Composition of garnet from different geologic locations of Hanxing area
(in percentage)

: 3= i - S - S 174 % % 8 q % H #® T & B8 B A
1 By YR EERESET 87.34 9,11 1.00
2 BREPEHEE 81,62 6.50 2.00
3 ErakABAhESRER 93.14 3.30 2,00
4 HET R ESRSEIEL 50,42 44,98 1.00

B 2 BB aiadnig
1—iBFE 4 I8 I—-8EREFAX) I—8R4E
REFTLEX
Fig, 2, Triangular diagram showing composition of garmet
in Hanxing area,
1—Andradite in skarn along the margin of iron orebody;2—
Andradite in skarny 8—Andradite in marble alopg the
margin of iron orebody; 4—Andradite—grossularite in Fe-
Cu orebodyy ] —Fe mineralization areay I —Fe-Cu and Cu
mineralization arcay JI—Cu-Mo or Mo mineralization
arca,
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SR BRSNS KRR WhE, SV RAXNEELRS
o, HERANERERA-HEAF,
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D BB ERAARRERS ARML SRR ELNNE., BR7ILBENIIRR
RAFHEE, LW RERRT SUEERELRREEHI.
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ERSE, EREATRARE, REHE. TERBS, BBV PMOSRERE MO
BRAR, —REENAZHAHBBRY S MO, WRAMBEY —& Co>Ni, Ti/ViLE
B, ARERE Ni>Co, Ti/VILER. Ry-BETERT EWRE & @R ML,
RETIO, V.0, & B &, MMgO & REKIK.

3 £ T-A-ME£PE (B3 E BBP-REHEERTEALBR-BREBERY BHK
(1), mkkE., BA. LEHBEY &P AENLXLERZ X LHERE.,

4 WK R R E D Fe.0./FeOLL{E 40,71, Ry BHE PR Fe.0,/FeO [L{H
#0.76, REREEET HERIEARRARE.

5 BURFMHZEXERTLEENETER, &Y EREELH500—450T,

2. &8

ERBEEFEXRZRIEY, PEYEZBEHBT L, KEBO®THEY AL,
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Table 5. Characteristic element contents of magnetite from iron deposits of various
types (in percentage)
3 ¥ ok 5 8 B % 5 B KTTRE ERBE AR
AR E=1et A R B % 7 % W
Bgy HER | RREX | BRE | 4 5 | @b g | B
TiO; 0.085 0.12 0.044 0.37 0.071 12,83 0.672
V05 0.045 0.30 0.03 0.50 0,266
AL, 0.308 0.76 0.24 0,243 0.33 4,53
Cr,Os <0.001 0,034 0.02
MgQ 1.367 2.965 0.34 0.112 0.226 2.268 0,525
Ca0Q 0,305 0,265 0.03 0.235 0.596 0.177
MpO 0,313 0.597 0.28 0.251 0.51
Co 0.0047 0.0102 0.0117
Ni 0,0025 0.0175 0,0306
Co/Ni 1,88 0,59 0,38
Ti/V. 2,02 2.53 27.49 2.71

GRUERE. HRERSATED

al

(Al;04)

ZRESEHRIER BB,
D &RBREEER. BBV SNV HEAREZT-EEA- BT, EEL-&58
REZBYRE, RE TR HER AHERASRIBTI HA,
2) BLEZBWREARBBRTTATELAGZBRREER. MK HREEH,
3 EnBEBMERASAELR GE6).

O ERBLBRESER FEFND RAHEKRYy RN BERE

B 3 BBy HRIECRSBT-A-MERE
1SRN RS, 2 RIEHER @& 3—
FRRGB PRS- IRBAR SRR, s—&AX#
89 —RAMRXBEY 7—HEERE) s—HFTHBH
DHRE B I—PLSBT RSy I —NR-RERS
PR Ta—gkuEXy Ib—mKUEK; TI—dBR

Fig, 8, Triangular T~A-M diagram showing characte—
ristic element confents of magnetite,

1—Magnetite from irop deposit of Hanxing typey 2—Mag-
netite from Zhijiazhuang iron deposit in Laiyuan areay
3—Magnetite from Fe-Sn deposit of Huanggang typey 4—
Magnetite from the Hanxing dioritey5—Magretite from east
Hebeiy 7—Magnetite {from Wutal areay 8—Magnstite from
the Shouwangfen Fe-Cu deposity 9—Magnetite from Fanshan
Fe-P deposity I —Distribution of magnetite in sedimentary
and skarp depositsy II.—Arvea pear volcapic source; To—

Area distant from volcanic source; [l —T raositional area.
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® e —EEVIHNERBHEEHISR (%)
Table 6. Contents of eome components in phlogopite from several iron deposits
(in percentage)

7 b4 il i

PR & K MgO K0 Fe,03 + FeO

R cl H,0*
BEETy A 1.35 0.018 2.71 27.04 10.11 3.72
FEEWHH 1.80 5.19 25.41 9.53 3.18
A ey | 2,96 25+ 7—10 <5
KEEFH 1,10 0.85 3.36
iLPEYNEE 2,92 1.14
BRFEER [ 0.79 5,78
HEIR 2,57 0.014 2.02

B, WX RAREM)

KAREZELRG. RERSHRALEEMEEXR, ARRLERE-BIEEKP, —
BafribNkash, BHKBRTESEIIKAERZE.
2) MRANOZHAERES, BROKETom, FTERHEHEEEH, S4/h
MEREEANAEHEENEZR,
3 BRANAESHNKEFANALE, EH.0'.CO:,K,0,Na,0, MgOj# Si0,,TiO;,
Fe,0,,Fe0,Ca0 (&),
® 1 BRARMRERS (O

Table 7. Composition of two types of hornblende from Hanxing area (in percentage)

MnQ Na;O Kzo I‘Iz()+ F Cl COZ V705

¥ & % | Si0; | TiO; | Al;O3| Fe,05] FeO | MgO | CaQ

B4 mNE 44,61 | 1.66 | 9.81 | 4.37  9.85 |13,13 {11.96 | 0,39 | 1.43 | — | 0.95 J0.19[ 0.09 | 0.07 | 0.21

BRAINE [39.91 | 0.57 (14,24 | 3.91 | 8.61 [14.11 (10,70 | 0.22 | 1,72 | 1.25 | 2.44 l0.19] 0,08 | 0.61 | 0.00

B R AR BEED
% 8 WBMGEY REFREKT 10 SH %) 4. BINA-BPEA
Table 8. 3%‘S walues of pyrite of ﬁm;ﬁ-[{ﬂﬁaig &f{ﬁ@’ﬁ %Q“%’

e e Gy RRETRYGME MR, KRR

GERWRE. B, GRS, BURA: AN RISER

mou R R RREE KXREL miaaE. . 8 T ARERASE,
HMg/(Mg+Fe?*)=0.67, BHEAAE,

ERERB ST PR®RE 14.57 4.66 »
BEABRED 15.3 — 5. WEF"
BiiL s i 6.6 . WRYEQ6 THEYT ARE Bh-&
U e ey BEREBRES, TRERREDREREWL

K, —RREREEHARE, HCo/Ni [LEE
CERT SRBUTHIRACRARY FRAWERE  (hiSE % 0.47—500, SMKAT 5. REMSR

® REP R sEBERRBRURN &8, HEK
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HERY, RREFEEXEBSRRAEHRRE,

=R 5P

WMESTIXRRED, WETHHE R MET W AT AR RS,

BEW. F. 5. BRERSA. (UWZEyTHsraEEGE, JRBS, Bayit—
REGR, PRMEBELA, mBEAr]. LRTERET K,

MRA. FEAL. EEALARER B ATEBEMBRE, BinE&T KB R,
WU SH AR SEANTAMEY, FERMZEG. 23 8HAA. &%, Bn
BREKR, HAHEEML), BEA ST TEARHNT LB B IRE,

PRG AR B 2 7 i 2 A7 TE Bl R I B EX B MR X — 1R

mETHHERA. BRANGRBRBAREN, @¥AERTLs BT ARIE,

BERRBARFHE, SV EESER. WRPH, SETK, BT ASHER, &AM
R AHEA RS AR ARIETD (L2 BAR T 7 IR R E iR &

(NI S =it o373t} 5 A
WEY ERE TR, AR SRR 2k AR SR AR RE- R

BEE,

ARFREGR HMAEMLRAR, TRERFHEMREEENMERASRT h%
KefE, RERFIPHERBAR, FAARRMTERZERAHBESERRILSTEREY B,

RIBPR B, SeaRBK, FAERPEER. EERBERSEKERRERNA
REBRIMA K EROHREN, SRBESKSRIERRBEXEHHAFR. HRATEY
R, XASGKIERSBREHITH, IBNESR, RETEAUTRYE., BPERERIE
PO §TUAT ERY AR RER H129—124 Ma, Wi# LI RAEH H113—101Ma,

WRE-“RKEHEE L BREHEAE, FERBRERLN, EAER BHSHEEREM
RETH. REMUUERE TREMBFEHFE, HEHBTTHASHI TSR KHE
Ao

RREMEN BRI MIET WAL, YR RBBT BRI BRI 3R fnd B 2 & i,
AHAEER, EAPRERAyESNET AREBRE RGNS RE b, ARSI HHH,
. B, KERAFHRERBFENSEDTRIE, BRE. SEHERE, SEPH,
REEP—E WE, BEES00T L&, XMREECELNERRE RAENERE
R, BRUBKRAHEHRNE, BILSBPERTEERL PHE. . SRBES4HS,
B R LA (K, Na)(Fe(Cl, F) ], (K, Na),(Fe(Cl, F),).Nal[FeCl(OH),]), K(FeF (OH) )% %
A REASB PR ERE E O E/ MG MES, BRE, HEEEWY TR, X
KRERRPKE SRS, WMEROTEAAZHAT AT, MUEZEARSREAR
@I R,

HBEVHEXRNERERHRESBERERBEANIERR, EEXREEGREER
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BRULT O — R BT . BT SREY . E8A. &xid, HORENHLY,

WHRG B A E RN ISR — R R AR R HE.

BH. A BUREMEE R, RVHERERET IR RED. BERY HARE K,
FEREFEHEEK F .Cl' R (OI) %44, MEYRIUEE, LRASERBPHIKRE
RER, HEREEA. BEVERERE. HUL&ZBLBERYREEYT RERIER

B

FORDMILT P, . BRBEFHME., HFOHHFA. S2UHERLITHLHERE

RESMA S RESMY,
LR, W §PHERERR, AN TR ERERN HELE &R Rt

8, HHBTEKORY N AEEENRERER,

¥ o MMBARUBESRERS (%) i

Table 9. Comparison in chemical compasition between altered rocks and

original rocks in Hanxing area

s = 1 2 3 [ 4 5 6 7 8
=YW | EBELAV ARBREY | TEARY | W+ E

Si 5,71* 119.13 172 121.1 154,2 149.1 164.8 156.5
10, 2.10 41.80 51,54 32.75 56.90 56.27 63.39 57,80
al 0.844 30.32 .36 10.32 58.73 43.1 40.7 44.3
05 0.31 10,64 1.01 2.79 21,67 16.26 15.67 16.38
R 0.218 1.94 9.22 97.90 0,271 3.89 1.59 10,09
203 0.08 0,67 2.77 26.46 0.10 1.47 0.61 3.72
R 0.245 5.53 17.80 4,63 0.35 5,06 4,39 6,21
<0 0.09 1.94 5.35 1.25 0.13 1.91 1.68 2,29
M 2,64 75.96 47.70 2.26 0.73 10.46 7.8 9,11
£0 0.97 25.95 14,32 0.61 0.27 3.95 3.0 3.36
Ca0 145,3 2,34 73.10 116.90 10,89 27.69 13.7 15,32
4 53.49 0.82 21,95 31,59 4,02 10.45 5.27 5.66
K 0.871 26.25 0.263 0.333 7.64 1,56 0.73 4,15
0 0.32 9.21 0.079 0.09 2.82 0.59 0.28 1,53
N12.0 0,109 .49 2.40 0.555 20.52 15.50 21.55 15.5
22 0.04 0.17 0.72 0.15 7.57 5.85 8.29 5.72

P 5.36 ) 0,027

1.88 0.01

4,63
cl - - - - 1.71 - - -

15.90 5.66

o 5,58 2.09
&k = 2.72 2.85 3.30 3.70 2.71 2.65 2.60 2.71

* ATFRTRREAL X GE (Rfig/100em’) , SRR RAREIE
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A TENTATIVE DISCUSSION ON THE FORMATION OF
THE HANXING TYPE IRON DEPOSITS IN THE LIGHT OF
ALTERATION MINERALOGY

Xu Xiaofeng

(Norsh China Geological Exploration Corp., China National Nonferrous Metals
Industry Corporation, Tianjin)

Abstract

A study on alteration mineralogy of the Hanxing type iron deposits suggests
that their iron substance and gas-fluids were mainly derived from the ore-related
diorite-monzonite bodies at small depths.

During its emplacement, the Yanshanian magma contaminated and assimila-
ted Middle Ordovician evaporite-bearing carbonate rocks and thus formed such
volatile-rich accessory minerals as fluor- (chlor-) apatite,tourmaline and pyro-
morphite as well as andesine with anti-zonal structure, suggesting that, as the
magma was rich in sodium and volatile components (Table 1,8,9),it sexrved as the
main material source for late and post-magmatic stage albitization, skarmization
and hydrothermal activities.

The intensity of albitization usually implies the size of iron deposits. During
the albitization, iron, potassium, calcium and magnesium were extracted from alu-
mingsilicate (Table 9), and iron substance was transferred into gas and hydrother-
mal fluids in the form of complexes (K, Na)(Fe(Cl, F),] and (X,Na),[(Fe(Cl,F)}
and then migrated towards and concentrated at the decompression-discharge
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zone. Calculation shows that iron amount released in the piocess of albitization
is approximately equivalent to proved iron reserves at the comtact zone.

After albitization, the gradually decreasing temperature led to the variatiom
in components of gas and liquids, and these gas and liquids originally accumulated
at the decompression-discharge zone in the uplifted or protruding position of
the rock body replaced albitite and Ca-Mg rich carbonate rocks, forming endo-
skarn zone dominated by scapolite (Table 2) and exocontact zone dominated
by diopside (Table 3) and andradite (Table 4).

Large quantities of magnetite were formed through replacement of diopside
and carbonate rocks at the above-described position during the transition from
gas-liquid phase to liquid phase.

With the crystallization of magnetite in considerable quantities, such com-
ponents as K*, F~, Cl” and (OH)~ were piogressively accumulated in hydro-
thermal flulds;and the more magnetite was formed,the higher the concentration
of these components, which replaced magnetite and diopéide to form increasing
amounts of phlogopite rich in potassium, fluorine and magnesium and poor in iron
(Table 6) . The intensity of phlogopitization is therefore frequently in direct propor¥
tion to the size of the ore deposit. The decompression-discharge zone formed at the
uplifted or protruding contact zone of the rock body and the associated fractures
and fissures constituted an important structural condition governing the unceasing
activation, migration and accumulation of iron substance as well as regulation
of pressure and acceleration of alteration and metasomatism. This structural
condition was constantly effective from the pneumato-hydrotheimal stage.
Although belonging to different metasomatic stages, albitization, skarnization and
hydrothermal alteration were actually a unified process of the entire alteration
and metasomatic mineralization.

The characteristics of alteration mineralogy not only bring to light some
regularities of geological environment, physical-chemical conditions and evolution
of this deposit, but also serve as important indicators in prospecting and ap-
praisal of the Hanxing type iron deposits.



