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Fig. 1. Cross section of the Tashan ore deposit.

(a) The relationship between the thickness of the fractures and the orebody: 1. The broadest open area
of the fractures 2. line connectinng the broadest opening; 3. orebody; 4.less open arca. The dotted area
refers to intense alteration. (b) Isothermal lines of mineralization.
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Fig. 4. (a) Schematic thermal aureole map of a certain porphyry ccpper deposit

in Jiangxi; (b) themal aureole map of the Barmate lead-zinc ore deposit.

TREBENEEE MEEREE, BUAREMNE R E RPN RERNEEER L.
{H) §ihshRWIE

REV DR EERBBARELFER, ARG -ZHRTHROKERIT. EHik, 9RodE mRm
FExt @SB R N A A DL R b EARE R — . BISS R RAHE, A, WA
EhERET HEEnE L.

FEESMER AR AR, RAWBRENRF, EZNGIREMER X#E R, ERTHOGHE. B
MR AT E ARG KA b — 0 R RS, TR AT R LB,

1. BEAXHYE: REREQRMEERVEHARHE, ERBT —EHHE, WmEbsa., REEE
—HRRERRE, KAEAWRARFEOT R ATRRRET AL, BEXTFRO&EER &R, A
T H IR R

2. ABERBIEEREE. AEARREAK/RRENREAD, XABIRHRENGERRE, &
BEAHMVIBINALER L, TEBEHABKEEETIRFHESARE, -0 EBRE, FEREHF
ORFERMARG/GLE, WshRBEZ. =, EFRE, WEE-HRAMBEAE, SFRIEE X A,
R0, EUE0HRETRERABMREE (Esv,f.8),

3. REFERAEEYE. XHRERAE- N EHFOREEL—FTEEEEIEIKT B, B L%
REM E—P, EXANTAH ‘oR” MET., GEZ—HEURAERTFTE (EHsc,h), XRB®T
YRBEAHARTE Y, EREHR “ERER,

4 HTEANERE: EEAEREFARRAZAGTEFELASR, HSER—F R, XiE
ERDRERBERTERE. STRERY, ENAEKELRARE, WERETHAR, S : R



80 I S 19854¢

G KK SR, EABERIE ERER—/MRERE, MR, ZEF-BARERHEIR (EHso, X
FREE—T RP 2 BEHED IR RBESFHE (E5D,

SaVHREEERBENENHE BNFEARNRR, RUETIBRNE—TRREAK B 4 5
T EN Y RRE, XANERABRSTERR B,

Besh, iRt R AHA, MMERET MERBNTER, WRLHET R AR 4 —

«y
, O g
7z / VA

HER,
L ) e

B 5 RIEY PR ARSI R R 5
(a2.e) BEREHEE; (b, f.8) REERKRHFEZERE; (¢, h) BEERAREY; (d, i) BAFET
EE
LHEYE, THEEMANREA (o). BA (£). HEF (8), #5F (h), 8 (i)

Fig. 5. Direction of material supply as inferred from characteristics of crystal growth.
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(a, ¢) -asymmetry of crystals; (b, f, g)-variation in inner growth rings; (c, h)-incompleteness of crystal
growths (d, I)-orientational parallel intergrowth,
Upper part; quartzy lower part (from left to right); beryl (e), fluorite (£), pyrite (g), tourmaline (h),
arsenopyrite (1).
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A STUDY OF THE MIGRATION DIRECTION OF
ORE-BEARING FLUIDS

Zeng Qingfeng

(Institute of Geology, Academia Sinica)

Abstract

Based on such mineralization features as the metallogenic structures, the
orebody and wall rock alterations, the distribution of mineral constituents, the
metallogenic temperature-pressure indicators, the growth of mineral crystals,
the concentration of ore solutions and the variations in isotopes, this paper

deals with the migration direction of ore solutions.
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Ore-forming structure is a prerequisite for ore-formation in that it provi-
des space for the migration and precipitation of ore-bearing fluids. The largest
open part along the fault of the Tashan hydrothermal deposit coincides with
the distribution of the orebody, both stretching in the dislocation direction
along the fault. Therefore, under high temperature and high pressure the ore-
bearing fluids probably migrated upward along the direction of structural dis-
location and then precipitated to form rich orebodies.

The geochemical behavior, mineral assemblage and sequence of crystalliza-
tion of elements in orebodies reflect the migration of ore-bearing fluids in the
process of mineralization. For the Dayu deposit the isopleths of such ratios as
W/Sn, Pb/Zn and W-Sn/Cu-Pb-Zn show a similar character, i. e., the peak
axial line is inclined to the west, implying that the ore-bearing fluids moved
upward along the peak axial line.

One important approach to the study of migration of ore-bearing fluids is
to find out the pressure and temperature variations during mineralization, because
in this process the ore-bearing fluids migrate from high to low-pressure
segments, accompanied by the decrease of temperatures. In the Dayu ore field,
an isotherm diagram drawn on a vertical section shows strikingly the existence
of a high temperature area in the middle with its axis inclined to the west
and a gradual decrease of temperature on both sides. This indicates that the
ore-bearing fluids first ascended in this direction, followed by the formation
of wolframite at a higher temperature.

The budding and growth of mineral crystals often depend on the supply
of the ore-forming materials, as reflected in such aspects as the asymmetry of
crystals, the variation in inner growth rings, the incompleteness of crystal
growth and the orientation of parallel axial intergrowth.

The study of concentration fluctuations of ore solution sheds light on the
problem of the migration direction of ore-bearing fluids. For example, in an
Sn—polymetallic ore field in Guangxi, the metallogenic temperatures vary in order
of 700—400—300—140—1207 in outward succession and the variations in salinity
are from >26.3wt%, to 4wtY%,, which coincides with the metallogenic zoning
as well as the bulk migration direction of ore solutions,

The variations in isotope abundance seem to be related to both the migra-
tion direction of ore-bearing liquids and the sequence of ore deposition. The
average 0S* values of sulfides for a porphyry copper deposit in Jiangxi are
1.34%, within the intrusive body, 2.67%, at the contact zone, and from 2.82%
to 4.29% outwards, accompanied accordingly by the decrease in the ore-

(to be continued on p. 10)
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shows an indistinct zoning with the east part eanriched in zinc and the west
part in lead. The ores might be grouped into sandstone type and limestoue
type, the former type possessing sedimentary oolitic, cemented and strawberry
-like structures, while the latter type assuming metasomatic, corroded, concen-
tric, gel, stockwork and banded structures; the ore minerals are mainly spha-
lerite, galena, pyrites the vein minerals are composed chiefly of quartz, calcite
and secondarily of gypsum, celestite and some others.

Trace elements in the ores are characterized by Sr>Ba, Sr:Ba=0.5—3,
Zn:Cd=25—30, Mn=0,1—0.4% and C=0.1—0.47%. Besides lead and zinc, the
contents of such ore-forming elements as silver, cadmium and thallium in the
country rocks are several times or even tens of times higher than the contents:
of these elements in the normal sedimentary rocks of the same types. ,

Temperatures of inclusions contained in ore and vein minerals as deter-
mined by homogenization and decrepitation methods are 160—334%C, and free-
zing determination shows that salinities of mineral inclusions are 7.4—14.6
wtY% NaCl; microscopic studies have identified submineral facies of NaCl;
spectrographic analysis of trace gases shows that inclusions generally have
0.01—0.78% CO; and 0.08—1.21% H,O with celestite possessing the highest
quantities of water.

Lead isotopic modal ages are 22—83m. y., approximately corresponding to..
ages of the stata; 4S** values vary in the range —1.71——30.43%,, character-
ized by concentration of light sulfur. B

These data have led the authors to believe that the Jinding lead-zinc
deposit is the product of early sedimentary—diagenesis and mineralization acted
upon afterwards by late ore-bearing hydrothermal fluids, belonging hence to
stratabound lead-zinc deposits of sedimentation plus late transformation type.

(continued from p.83)
forming temperature in order of 360—300~—270—1707C from the interior of the
intrusive mass outward. This also reflects the migration direction of ore
solutions.

The results obtained indicate that a comparatively correct solution to this
problem may be found by means of an integrated investigation using a variety
of methods.

A study of this problem enables us to further understand metallogenic
mechanism, ore zonation, ore enrichment regularity and ore distribution tenden-
cy, thus having great significance in mineral exploration, especially in predi-

ction of orebodies at depth.



