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Fig. 1.Schematic regional geological map of the Hu-Bi type copper deposits in Zhong-
tiaoshan.

1 —Archeozoic crystalline basement; 2 —Beiyu granite body; 3 —Breccia; 4 —Ore deposit{occurrence) 4

§—Unconformity; 6—Rault; Pi;—Early Proterozoic sedimentary strata and volcanic rocksy Ptzz7,Ptayl, Ptazy

Pizzb, Ptyzyj—Middle Proterozoic Zhongtizo Groups Pizzj—Quartzite of Jiepailiang Formation; Piazl—

Calcareous-argillaceous schist of Longyu Formations Ptyzy—Marble of Yuyuanxia Formationy Ptazb—Black

schist of Bizigou Formations Ptyzyj—Marble of Yujiashan Formation; Hg—Amphibolite,
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Fig. 2. Composite columnar sections for ore-bearing strata of the main Hu-Bi type copper

deposits in Znongtiaoshan,
1 —Quartzitey 2 —Calcareous mica schisty 3 —Garnet schisty 4 -—Marbles 5 —Phlogopite-bearing mar-
bley 6 —liotite~quartz marbles 7 —Ore-bearing layer; 8 —Argillaccous marbles 9 —Biotite-quartz
marbley 10—Quartz-bearing breccia; 11—Scapolite-biotite schists 12—Argillaceous biotite-quartz mar-
bley 13—Biotite-albiwe-quartz marble; 14—Albite-quares marbles 15~—Scriped tourmn!inrquartia‘bitilc;
6—Carbonaceous-siliceous black schisty 17—Carbonaceous black schists 17—Carbonaceous bluck schisty
18—Transitional relationship of lithofacies; 19—Unconformity.

T ARRE R R RRHE

AR IR E U, RS RSk A, XRM-BRBEWRY KO EERIZ—. RiEAGREE
BERARSHY BEAGEMEAAGRLS. 0 BAGRYZEVRIFRLBHRAN, MHREENRIEA
®ite RAEMBEEETRAMBZATER, HERABNEZMERL: OXUAGREREE Gethig
&RBF, 1975); QEFHVRERATRS (FRUWATHRSH, 1978);, OMFRRRERARE (e
B> 1986) o EHMILETLMTLIE, HARERS REMEMNT I,

1. BRATE: EFAXMRUBERREANHAGSLRE, MO TEER—IEE—FL—4, b
MESR AT, RIS 4m, TH00m, ARABERRE, HEHBESEKSRE BT N—%K. Bk
ER2ERRETRALTHEZFAEEENEEM, LASTAEEEM. #R LRAHEHETHARE
KHEBRERARRR &, 5 PR RGBSR RRAR N E#R— A RS i ik,
HHARAEFHA (@D,



22 e K R 5ty 19834F

(1) FRBRBHIE: FCRMARRA B ARHER MERR S R4,
BaEERATHETHATREMHAES . SEBRRE.
AE, HPUKILTARBEAAE., EXTRAERHE
NE, FEPREFLLHED, HEAGRLPLESMERAN
OB THASRRBCR SRS BRAE , BOFE AR
FERETH G WFRYH, 1986), XL AR EERSE, X
FRBEIKRTEILAR, DB RASGZRAGREBEARNE
ik, AHERILEXR, ZHAES—30emziEl . MARNER E
B, —BAEAR, kAR, LR ERR, XEH
R—FREAELRR A (B3) . SR AR R4 (B
B5RBHRERERTRBE 3. AREABREEHAR
FHR, A ARE—RH2—5mm, BEELERENZR .45
RERFSAGEEHRBMAZA4R, SLRAZE, BX
I—RERA ST, c—kBEAE, —0% BRAK, AEZMBBEAR, BE—BH0.0lmmEL . FRYE

ERE A—NABRBSEY AGERLOBERARES AR, HE—KS 2—5mm,
Fig.3. Sketch of lying becola (ina gty RAHHWE, Mk ATESHRM60% &
gallery of the Laobzotan ore district). *.

e ettt o @) ReHHE . BRI SRERA BB b

breccias and cements, Kﬁ}ﬁﬁ, Ks}s% EH Q = f. :E\E{E‘\E;@\ EE%E\ @Hﬁ
A. BRBRPERBRALAR. ARAZGBERE Bl £4GRERSPRBH, BIE—KH 0.05—
2mm, FEN BURELAAEMNERERE KRB RCREA K, BEH0.05—1mm, FEA52%:RR
BEREAREAVRAERERELAE, N/ HRESZ G, Vm~NP/ RHIRGE, 2V =0, 5RH30%;
HEAEEAEREKER, NohlEGE, NOYEA, SREFURAREREYHRYE, F5RR8H
g, HRASULEAH. WHELEBRANE. XATHBICRMRARMER KA. BETHEESINE
R, MRAMSIMK, 40hFs5, FEHEEFRIE GRD .. BEWXMEKR. & W, PMBBLNe i
HAWES LBRET BAV TN HE—B.

®1 M-RERRFRESHEROD

Table 1. Electron microprobe analyses of albite-cligoclase (in percentage)

B3 RN ERE
CESM T KD

pE B fr | NaO | ALO; $10, K50 CaQ | TiO:| MnO |Cr05 | NiG| Ted | P0; z

1 | AFE | 11.68 | 19.60 | 68.26 0.02 0.14 — 10.01{ — — — 0.11 99,82

2 AR | 9.45 | 23.37 | 63.42 0.04 4,41 | 0.09| — — | 0.06 | 0.02 — 100,85

3 | & &1u.71 | 18.78 | 68.72 0.05 0.21 — | o0.04 | 0.02 | ~— 0.18 — 99.68

4 | mEEe | 12.20 | 19.17 | 68.42 0.01 0.11 — |o.4| — — 0.06 | 0.07 | 100.07
|
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Table 2. Electron microprobe analyses of tourmaline and biotite

(phlogopile) (in percentage)
ﬁ g%{ = # | N0 | MgO JALO;s | Si0; [KO|CaO| TiO; | MnO [Cr,0s [NiO| FeO [P,Os| £ |Mg/Fe
1 [BSA] #EAGE | 2.30 | 8.18 30,18 [37.57 [ — 0.57| 0.22 [ 0.00 | — | — | 6.34 [0.04[85.47 [2.25
2 [ BEE wEMAGE | 3.031 8.72 |28.55 |37.39 | — [0.12] 0.05 | 0.02 | 0,01 | — | 7.59 {0.11[85.60 {2.10
3 A TEAGE | 2.36]8.70 |30.13 [37.66 [0.08[0.39 — — ] 0.14 {0,08[ 6.10 [0.13(85.77 |2.54
4 B8 E| vEATES | 2.34( 8.00 (30,15 [37.77 {0.03]0.80( 0.71 | 0.04 | 0.09 (0.14] 7.30 {0.07{87.44 {1.94
5 [BEGA FEATGE |2.13( 9.03 {29.40 {37.21 | — [1.44{ 6.50 [ — { 0.16 { — | 7.53 [0.15(87.54 [2.12
6 |BSEl TEABE | 2.50 | 8.61 (30.42 [37.88 | — (0,69 0.07 { ¢.10 { 0.11 | — | 7.06 [0.00{87.55 |2.18
7 BSERECESRST] 2.12 | T.67 {25.77 {37.55 | — (0,98 1.14 | — | 0.20 10.04]11.33 {0.02/86.83 {1.20
8 [SAIAECEBRSA| 3.15 ( 7.79 (25.72 (37.24 10.04]0.24) 0,38 | — | 0.16 |0.36[11.83 |0.1287.03 |1.17
9 [BRA| KEABE | 2.11 110,03 (30,77 [38.13 10,02} — | — 1 0.14| — | — ] 3,89 Ip.05}85.15 |4.59
10 [BEG| EEAEE | 2.03 ] 7.82 |32.02 |37.76 [0.02/0.85] 0.10 | 0.04 | 0.11 |0.31) 6.10 | — [87.17 |2.29
11|78 FEMAES | 0.01 ]17.93 [18.19 [39.66 [9.36| — | 1.27 | — | 0.07 | — | 8.18 | — fo4.68 |3.87
12 1878 FEAGS — 117,98 |18.71 |40.76 [8.67/0.01) 1.83 ] — | — lo.14] 7.20 [0.13[05.38 |4.45
13 [Ba] RAATE — |10.03 |16.47 {37.83 [9.53J0.02) 1.93 | — | 0.02 | — |20.08 |0.19]96.09 |0.89
UIBEE ESATS — J10.11 |16.77 |38.49 | 957 — | 1.65 ] — | 0.17 |0.06/19.82 |0.38]97.03 |0.91
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Fig. 4. Plot of Si against Mg/(Mg + Fe®* + Fe?* +
Mn) for mica.

1—Phlogopite from ore bed breccia; 2—Hydrocarbon
iron mica from lying breccia.
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Fig. 5.Triangular diagiam showing composition of tourmalines fiom cements of brescia.
1 -Li-rich granite, pegmatite and aplites 2 —Li-deficient granite, pegmatite and aplite; 3 —Hydro-
thermal altered granite; 4 —Metamorphie mudstone and psammite containing Al-saturated mineralsy 5 —
Metamorphic mudstone and psammite; 6 —Ferric tourmaliie, calcisiliceous rocks and metamorphic mud-
stopes 7 —Ca-rtich metamorphic mudstone; 8 —Cu-deficient metamorphic mudstone and psammite and
tourmalitey a—Tourmaline enclosed in quartzy b -—Other tourmaline; ¢ —Distribution limits of tour-

maline from Colden Dyke Dome exhalative-sedimentary tead-zinc deposit, north Australia.
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Abstract

The Zhongtiaoshan copper ore district lies along the southern margin of
North China Platform, and the Hu-Bi type stratabound copper deposits occur
mainly within the black shale of Bizigou Formation in epimetamorphic
sequence Of Middle Proterozoic Zhongtiao Group, confined strictly to certain
stratigraphic horizons. Except for a little basic rocks, the Zhongtiao group
consists mainly of a suite of sedimentary formation. Breccias are extremely
developed in this area and, mainly in the layered form, show gradual facies
change with the other sedimentary strata and close spatial association with ore-
bodies. In accordance with their modes of occurrence, two horizons of breccias
can be distinguished: one is breccia underlying and making up the lying wall
of the orebody, which is restricted to Laobaotan-Diantou district, with relatively
large exposed area but basically containing no ore; the other is breccia within
the ore-bearing horizon which is extensively distributed, but is relatively small
in size and has rich mineralizations. These breccias have extremely poor sorting

indices and psephicity, and the composition of the breccias is mainly the same
as that of the underlying or neighboring strata. The breccia in the lying wall
consists chiefly of marble, argillaceous schist and quartzite, while that in ore la-
yer comprises mainly marble, black schist, quartzite and a few ores. The ce-
ments are largely composed of dolomite, biotite, quartz, tourmaline, albite, sulfi-
des and a little apatite and seem to have the same mineral assemblage with the
host rocks. Textures of hydrothermal activities are ubiquitous in the cements,
such as the sieve texture formed by tourmaline enclosed in quartz, and th= pilo-
taxitic peritectic texture fromed by carbonates, quartz and sulfides enclosed in
biotite. The tourmaline in the cements is obviously different from that related
to granites in composition, but is consistent with the tourmaline from ore depo-
sits of exhalative-sedimentary origin in other areas of the world. It is therefore
concluded that breccias in this area are hydrothermal-sedimentary ones related

to submarine hydrothermal exhalative explosion.



