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A SULPHIDES-BEARING FERIDOTITE FROM SZINCHUANC
{With T plats}
BY H. T. LEE (Z=#§)

(The National Geological Survey of Ching)
A. GENERAL DESCRIPTION

This peridolite is collected from Ching Kuang Shan (¥@ 1), Hui
Li Heien (&0p%%), Szechuan Provinee Its oolour is greenish black ' "The
texture is mediun coarse grained, The cleavage surfaces of the-amphibole.
pyroxene minerals are fairly _ax'hibitad. Pyrrhotite specks are plentifully
sprinkled through the whole mass. On the polished surface a little chal.
copyrite, usually associnted with pyrrhotite, can be recognized. Plagioclase
can hardly be seen by the naked eyes. Thin sections showing the general
appearsnce of the rock are illustrated by the figures in Plaie I.

B, MICROSCOPICAL EXAMINATIO:

Under the microscope this rock shows the following minerals:

Olivine:—Clivine is vsually bounded and corroded by silicates and
sulphides, as fiz. 1. 1t sometimes sireches into or is enclosed by some other
minerals. Nearly alt the graing of olivire alter to serpentine forming the
mesh structure. I some ‘slices the alteration of the rock is more advanced
that the olivine enlifely alters lo serpentine and the gerpeuline to tale, as
fig. 2. This shows that the alterntion of olivine eonsists of the following
two suceessiversteps: (1) The olivine begins to alter to serpentine along the
cracks and at the borders, whils the inner portion which is less fractured
remaing unchanged. (2) As the alieralion goss on, the inner porlion is
also allacked by the alteration processes and chanecs to sorpontine, and the
serpentine, which is already altered from olivine. is more or less nffected to
change its eomposition, and soms other alterstion-mincral rnay be produced,
sueh as tale, The tole is now found in tho place where was formarly aceupi-

od by serpentinu.

3) A short cdescription hins alrendy Lezi writlen by Dr. W. H. Wong in his book,
“The minera) Dzsaurces of China'!, pp. 218-214, publisheld Ly the National Geol,
Suevey ol Ghitua.
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When the gltercd olivine is ontirely enclosed in the silicates, it
frequently zives some radial cracks to the enclosing minerais, (here the
enclosing mineral is sugite), as tig. 3. This 'is caused by the subsequent
expansion of volumo due to alteration. And the edpo is sometimes bordered
by a layer of pyroxene minerals.

Augite:—~The augite in the thin seclion iz colourless. Tt has no
definite forin, usnally forming intersticial masses and moulding on ihe olivine.
It is ofton replaced by hornblende along the cracks or at the borders with the
former foriming the kernel, as-fig. 4. The inclusions of sulphides and.olivine
are commonly found in the augite.

Bronzite: —Amoug the pyroxene minerals, besides the augite. thers
are some grains of bronzite which is, -in some j:arts, bordered. by hornblende.
It differs from augite by the longitudinal and symmetrical extinctions and hy
the rosy pleocliroism.

Hornblende:—1The hornblende in the slice is brown in colour with
strong pleochroism. Tt ix an uralitic variety-@nd is more frequently to Y
found in the sides towards the olivine or in the spaces between it,

Biotite:—Tt iy the least abundant among the forro-magnesiuin

-minerals. The mode of cccurrence-is essentinlly the samo as the augite and
hornblende. Sulphides inclusions, are often fuund in 1t. The hornblende
penatrates biotite frequently.along the clavages. In some slice the olitite
alters to chlorilo,

Feldspor:—& small amount of feldspar is found in the interslices.
[L is found to be bylownite.. Some crossed sections of sugite and patches of
sulphides are wnclossd in it. i

Sulphides:—By a carefal examiuntion, the rock contains throe
different. kinds of wulphides, viz., (1) pyrrhotito, {2) chalcopyrite and (3)
pentlandite. The chaleopyrite can easily be distinguishied from the pyrrhotite,
because the colour "of the former is yellow and that of the lalter is bronze.
1t i+ difficult to differentiate the pentlandits from the pyrrhotite by ordinary
microscope, These two minerals are mixed up in a very intricale manner
nted hoth of Lhem are bronze in eolour-  The z.;tud_‘,' of opaque minerals would be
much facilitated Dy vertical illumination. But this kinds of equipment bas

not heon completsly installed in the Survoy's petrographical laboratory.
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Here the pentlandite is recognized by using siroug reflected light under
ordinary microscope. It shows a bronze colour, bul if is a little whitish when
compared with pyrrhotite. Théy all form irregular petches, often enclosing
or embaying silicates and filling the intersticial spaces.

The relation among the sulphides themselves isnol clearly shown.
But by & close study the chalcopyriie, when it associates with pyrrhat:ita and
pontlandite, is often found at their border from which it yields some small
veinlets penetiating into the interior portion. Evidently the chaleopyrite re-
places pyrrhotite and pentlandite. The pontiandits in turn replaces pyrrhotite.
Their replacement is briefly shown in fig. 5, From tbis account chalcopyrite
is younger than pentlandite and pentlandite younger than pyrrhotite.

The nickel is contained in pt.mtlandita. This-is confirmed in the
following way: Grind a pieco of the rock into fine particles to pass through
a fine mesh. Pick up the pyrrhotite by the magnetic ghos. Dissolve the
non-magnetic portion, containing the pentlandite which is non-maguetic, in
HNOg3. Add NH4OH to the solution and filter. To the filirate.add several
ce. of dimethylglyoxime solution. A searlet precipitate, which is the salt
of dimethylglyoxime, is formed. This chemickl test js not only to confirm
the nickel derived from pentlandite, but also to prove that the pentlandite is
acturally present among the sulphides.

Accessory minerals:—A few nccessory minerals such as magnetite
and apatite are found.- The moagnotite is often corroded and only a few
arains retain its orysial form, . Apatite usually forms reclaugular crystals or
long slender needles. Both magnetite and apatite form- inclusions.

C. MINERALOGICAL AND CHEMICAL PERCENTAGE

This rock is mineralogically analysed by {he Wentwarth’s improved

recording micrometer, and tho follnwing ix the porcontage of the essenlial

minerals:
Olivine and serpentine...... PR R 53.42 %
Mafites (including augite, hornblende & biolite).:.30.96
TalASPAT ...t coveevie i 4.84
SUIPhIdes......uueiveiier e s 10.745
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The [ollowing chierical perceniage is calculated frem the mineralogi-
cal cowposition. ' ‘

B0 it 25.27
FopOz& FeO ... covvvvniiiiiinnnnns 22.87
Al»03 ..... petrerrinarenaens Cevenns 9.38
1 110 TP 20.759
CRO et e 8.39
K20, iieieenns cerrrainrana. 318
NazO.vineicnciin aians ecenas 0.42
2 571 0 I, aeevrreenaeens 0.604
N e e s et rirrarenes 3.041
TP . . 3,96
Ca....ce.oe.. cerussaeriaranars crennree 1.73
99.574

D. CRYSTALLIZATION OF -MAGMA

From the result of the microscopical .study the crysiallization of
magma Bis the following order: Apatits, magnetite, olivine, and probably
augite are first crystallized out, and later are formed hornblende, biotite,
plagioclase and sulphides. . The crystallizalion of each mineral is not
completely ons after the other but in a conlinuous and overlapping manner.
The younger minerals often hegin their crystallization before the oldor ones
bave finished, so (hat the younger minerals, in many cases, are enclosed in
the older ones, ~:Qlivine and magnetile after their separaiion from the
magma are\ corroded or more or less resorhed. At the same.lime the augite
and hornblende are also in separation, so that in ome slico the augite and
hornllende inclusions are found in olivine. Biotite is the youngest among
{he ferro-magnesium minerals, yet it is somelimes fonnd in hornblende. As
ragards the plagioclase, it is the youngest sinong the silicales. 1ts crystalliza-
tion begins af the time of continuous saparation of hornblende, thus a few
grains of the forner aroe found in that of the latter,

The rolation of crystallizalion of sulphides to olher minerals is vory
complex. They correde the pre-existing minerals and fill up the interstices,
but they also form inclugions in the other minerals. Its separation from the
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magme may oot be later thun that of olivine. But the solidification goes on
very slowly. A part of the sulphides solution may be in crystallization, while
the remaining part is still in Auid until all the other minerals have crystalliz-

ed. The slow solidification ‘r;m.y be due to the presence of VApOUrs or gases
in the sulphides solution.

E. CORIGIN OF THE SULPHIDES

Form the microscopical study there is no indication that the
sulphides are later introduced into the rock through the metasomatic process.
The fact that they correde the pre-existing minerals and form inelusions is
the evidence of their magmalic origin through differentiation.
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EXPLANATION OF PLATE 1.

1.—Olivine is corroded by sulplrides.

2.—Olivine altors to serpentine (3} end serpentine to tale {T).
sulphides,

Black;

3. Olivine is bordered by a layer of pyroxene mineral, giving radiating-

cracks to augite due to the subsequent expansion of volume.

. 4.—Augite is replaced by hornblende.

5 —Pyrrholite is replaced by pentlandite and chalcopyrite.
Pyrrhotite, Pt., Pentlandite, Ch., Chaleopyrite.

Py.,
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Ti B 5.
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