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STRUCTURES AND TEXTURES OF ORES FROM THE
GIERCZYN TIN ORE DEPOSIT (SUDETES, POLAND)
AND THEIR GENETIC INTERPRETATION

Abstract. Structural and textural analysis of ores has shown that mineralization of rocks
owes its origin mainly to the filling of free spaces between rock-forming minerals and to replacement
processes. The sequence of formation of ore minerals was determined as well as the time of formation
of the bulk of ore minerals which took place after regional metamorphism.

INTRODUCTION

The Gierczyn tin ore deposit is located in the mica schists of the Kamienicki
range, which is part of the Izera metamorphic series. The schists were described in
detail by Smulikowski (1958), Koztowski (1974) and other authors, and to some
extent by Szalamacha and Szatamacha (1974). The Gierczyn tin ore deposit was
the object of studies by several authors, €.g. Jaskolski (1943, 1960, 196_3), ]gskolskx,
Mochnacka (1958), Mochnacka (1959), Haranczyk, Skiba (1961), Birecki (}959),
Chilifiska (1965). In the sixties and seventies search was madc? for ‘ghe extension of
the tin-bearing zone in westward direction, and this area was mvesngat;d.by Szata-
macha and Szalamacha (1974) and Szatamacha (1967, 1975). The descnpt.\on‘of the
tin-bearing zone was recently given also by Kowalski et al. (1978), Wiszniewska
(1973), Teper and Teper (1982), and Chilifska, Lindner (1976). :

The present author re-analysed the materials collected by her from the work}ng§
of the Gierczyn mine and published previously together with Prpf. S. Jaskolski
in 1958. The present studies aime to provide further details concerning the structure
of ores and mineral intergrowths. The conclusions are based on new data collected
by the author, as well as on observations by Jaskolski (1948) and, in part by other
authors.

Mineralization in the area in question has the character of impregnation of schists.

The mineralized zones appear as flat lenses arranged concordantly with the enclosing
barren schists.

* Institute of Geology and Mineral Deposits, Academy of Mining and Metallurgy in Cracow
(Krakow, al. Mickiewicza 30).
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The structures of ores occurring in the Gierczyn deposit reﬂgct in gqneral the
structures of host rocks. The rocks enclosing ore zones are muscowte-cl.llorlte.-quartz
schists with biotite, showing varying proportions of. these rock-formmg m|ne~rals.
In certain parts they contain garnets. Worth noting is th}e presence of zinc spinels
(gahnites — Hararnczyk, Skiba 1961), and also of chlorntoxd.. l'n places tl)e rocks
contain biotite flakes oriented transversely to the rock foliation (postkinematic
biotites).
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Fig. 1. The development of ore mineralization in the Gierczyn tin ore deposit
(data on the evolution of rocks after Smulikowski, 1958)
a — primary sedimentary rock, b — mica-chlorite schist with garnets, ¢ — mica-chlorite,
schist with postkinematic biotite, d — mineralized schist, e — schist showing evidence of dia-
phthoresis, /| — extent of mineralization

The present form of the schists is a result of metamorphic alteration. The major
stages of this alteration, presented in Fig. 1, were discussed by Smulikowski (1958),
Koztowski (1974), and other authors. The rocks were formed from the primary
clay sediments with sandstone intercalations (Fig. la), which were subjected to re-
gional metamorphism of the greenschist facies, quartz-epidote-almandine subfacies
(sziowski 1974), or according to Szalamacha and Szatamacha (1974), of the am-
phlbolitg facies (Fig. 1b). Subsequent metasomatic processes involved the post-
kinematic blastesis of biotites (Fig. 1c), followed by diaphthoresis. In consequence,

regional sericitization and chloritization took place, and Fe— chlorites formed
in mineralized zones (Fig. 1d, e).
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CHARACTERISTICS OF MINERALIZED ROCKS

Rocks containing substantial concentrations of sulphides*, and cassiterite mine-
ralization have been noted in the Gierczyn deposit. The sulphide concentrations are
visible macroscopically and easy to discern, whereas the distinction between
tin-bearing and barren schists sometimes presents considerable difficulties. There are,
however, diagnostic features enabling to distinguish tin ores from barren schists.
These are: (1) dark-green colour, (2) enrichment in quartz, more or less visible
macroscopically, (3) sometimes the presence of sulphides in amounts discernible
macroscopically. Under the microscope, schists mineralized with cassiterite differ
from barren rocks in: (1) the presence of dark-green Fe— chlorite (Mochnacka
1959, Szatamacha 1975), (2) the high content of quartz (sometimes over 90% —
Jaskolski, Mochnacka 1958) intergrown with chlorite flakes, (3) the presence of cassi-
terite and a certain amount of opaque minerals.
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Fig. 2. Macrostructures in the Gierczyn deposit

A — banded structure, 4, — disseminated banded structure, B — spotted structure, B, — disseminated spotted struc-
ture

All the samples studied represent three basic types pf minera!ized rocks:

1) rocks mineralized with macroscopically discernible sulphides; they do not
contain cassiterite, : ' i

2) rocks mineralized with cassiterite which, as .rule, is macroscoplcall)f visible
only in very high grade samples, sometimes insignificant amount of sulphides are

also discernible, X | ; . %50
3) rocks intensively mineralized with sulphides, in which cassiterite has also

been identified under the microscope. .
If the rocks of types (2) and (3) have a high content of SnO,, they are referred

to as tin ore.

* For simplification all the identified ore minerals (see Fig. 1) excluding cassiterite and Ti-minerals
will be referred as “sulphides”.
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The concentrations of ore minerals in the mineralized rocks exhibit two kinds
of structures: 4 — banded structure, B — random spo.tted structure. : s

Banded structure (Fig. 2 — A, Phot. 1) was noted in samp}es nllme.rahzed wit
sulphides or sulphides and cassiterite (types 1 and 3). The massive sn]phlde. concrn-
trations form bands of a thickness from 0.1 to a few mm. They.have very irregular,
sinuate boundaries and sometimes display ,,lsllelve” forrf;‘s, with barren minerals

ing i eshes. The bands run parallel or ramify. :
occgi)rrl:;tige;h;em bands are made up of small, is.ol.ated su}phide concentrations
varying in size from barely discernible to ones attaining a dlameter of a fevy mm,
giving a disseminated banded structure (Fig. 2 — A). There is no shgrp lelS}on
between the banded and disseminated banded structure, as a .number of lntermcdlgte
structures exist, and the difference between them li_es in ratio Qf t'he area occupied
by barren minerals to the area occupied by ore minerals within 1nd1v1dual bands.

Besides the above-mentioned structures, tin ore (type 2) also shows a disseminated
banded structure. Under the microscope, it is characterized by tht} presence of
single, usually rounded cassiterite grains or their isolated accumqlatlons arranged
in bands that commonly adjoin chlorite flakes. Only in the case of high Sr.102 content
in the ore is cassiterite discernible macroscopically in polished sections in the form
of pinching-out laminae, somewhat darker than the groundmass. iy

Spotted structure was observed in samples containing randomly distributed,
massive sulphide concentrations (Fig. 2 — B). The latter have 1r_regu1ar shapes
and are sometimes more than 1 cm in diameter. Their boundaries interfinger, and
sometimes grains of barren minerals are visible inside. Occasionally individual
spots consist of disseminated grains or small concentrations of sulphides or cassiterite
(Fig. 2 — B)). ;

Microscopic studies revealed the presence of the following ore minerals; pyl‘rl_}o-
tite, chalcopyrite and sometimes cassiterite as dominant minerals : pyrite, arsenopyrite,
arsenopyrite and I6llingite as subordinate minerals; and minor amounts of galena,
bismuth minerals (native Bi, bismuthinite, Bi sulphosalts), ilmenite and tetrahedrite
During earlier studies (Jaskolski, Mochnacka 1958; Karwowski, Wiodyka 1981 ;
Wiszniewska 1983; Kowalski et al. 1978) other minerals were also detected: glau-
codot, bournonite, niccolite, rutile, cobaltite, boulangerite, antimonite, magnetite,
chalcocite, cuprite, covellite, safflorite, galenobismutite, cosalite, cubanite, melnico-
vite, mackinavite, stannite.

The dominant ore mineral, pyrrhotite, forms concentrations the shape of which
depends on the mineralogy of the host rocks. In parts of the rock made up of quartz
the pyrrhotite shows irregular, xenomorphic shape. It penetrates in between quartz
grains, and in places it assumes the form of a ,.sieve” with quartz in the meshes.
In zones made up of micas and chlorite, pyrrhotite forms elongate bodies con-
cordant with rock foliation. It penetrates in between flaky minerals, partly replacing
them (Phot. 2). Pyrrhotite pseudomorphs after micas were noted earlier by Jaskolski
(Jaskolski, Mochnacka 1958). Similarly, pyrrhotite penetrates into the cracks in
garnets, corroding them in places.

Pyrrhotite has been found to intergrow nearly all the ore minerals. Its inter-
growths with chalcopyrite have smooth, regular, sometimes interfingering boundaries,
pointing to the synchronous crystallization of the two minerals (Phot. 3). Exceptio-
nally, in one sample idiomorphic pyrrhotite grains surrounded by chalcopyrite
were noticed. Sometimes pyrrhotite forms linear inclusions in chalcopyrite.

Pyrrhotite inclusions were also found in sphalerite. More commonly, however,
pyrrhotite or its intergrowths with chalcopyrite are surrounded by sphalerite, which
suggests the later formation of the sphalerite. Pyrrhotite intergrowths with arseno-
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pyrite are also diverse. The two minerals intercalate, pointing to their synchronous
crystallization, or pyrrhotite forms small inclusions in arsenopyrite. Generally,
however pyrrhotite corrodes arsenopyrite, partly replacing it (cf. Jaskélski, Moch-
nacka 1958). When pyrrhotite coexists with cassiterite, it either surrounds cassiterite
or, together with other sulphides, is enclosed in cassiterite (Phot. 4).

Monomineral pyrrhotite concentrations show a granular texture and usually
consist of isometric grains of similar size. Yet, in some samples, elongate grains were
found. This points to recrystallization processes.

Chalcopyrite, the second most abound ore mineral, is typically xenomorphic.
Like pyrrhotite, it penetrates in between quartz grains and micas, partly replacing
them. Massive chalcopyrite concentrations containing randomly oriented mica
flakes were observed. Worth noting are the replacements of postkinematic micas.

Chalcopyrite often forms intergrowths with pyrrhotite, discussed earlier in this
paper, and with sphalerite. These intergrowths are characterized by smooth boun-
daries (Phot. 7). Worthy of note are very common fine inclusions of chalcopyrite
in sphalerite, sometimes passing into veinlets (cf. Jaskolski, Mochnacka 1958).
Chalcopyrite forms irregular intergrowths with bismuth minerals, and its relation
ship with cassiterite is similar to that of pyrrhotite. It also partly replaces pyrite.

Sphalerite is less abundant than pyrrhotite or chalcopyrite, and only exceptionally
forms larger concentrations. The monomineral concentrations are isometric (Phots.
3, 6, 7), exibiting sporadically “sieve” forms. A feature deserving note is the repla-
cement of postkinematic biotites (or chlorites).

Sphalerite forms intergrowths with pyrrhotite and chalcopyrite, testifying to
their synchronous crystallization. However, it generally grows on the concentrations
of these minerals, sometimes corroding them. Sphalerite sometimes contains emulsive
inclusions of chalcopyrite, originating from the decomposition of solid solutions
of large, isometric grains, as well as of sizeable pyrrhotite grains (Phots. 5, 6, 7).

Structural etching in aqua regia confirmed Jaskolski’s observations that sphale-
rite concentrations have a fine-grained texture. Worth noting are small pyrrhotite
and chalcopyrite inclusions, in linear arrangement accentuating the crystal boun-
daries. Such structure could have partly originated from recrystallization of sphale-
rite, a process which is accompanied by the precipitation of pyrrhotite (cf. Ramdohr
1963, p. 79) (Phot. 7). However, further data are required to test this hypothesis.

Sphalerite rims on zinc spinels suggest another origin for some of these minerals.
According to Haranczyk (1963), they formed as a result of decomposition of spinels;
they would, therefore, represent sphalerite of younger generation.

Arsenopyrite generally appears in small amounts, exceptionally forming larger
concentrations which consist, as a rule, of idio- or hipidiomorphic rhombohedral
or elongated grains (Phot. 3). The central parts of grains are often occupied by
I16llingite (cf. Jaskolski, Mochnacka 1958 — Phot. 20). Sometimes arsenopyrite
contains pyrrhotite inclusions, less commonly it is replaced by pyrrhotite. The
replacement structures of arsenopyrite by pyrrhotite accentuate the zonal structure
of arsenopyrite. Arsenopyrite shows the characteristic tendency to cataclasis. Its
fragments may be cemented by sphalerite.

Bismuth minerals are represented by native bismuth, bismuthinite and some
unidentified suphosalts. These minerals, appearing in the Gierczyn deposit in minor
amounts, will be the object of separate studies.

Titanium minerals are fairy common. Ilmenite was identified as forming elongate
idiomorphic grains in micas and garnets. This indicates that the ilmenite grains
formed before the blastesis of garnets.
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Pyrite was identified in few samples (I)lnly. It ist usually replaced by chalcopyrite.
oradically, in small amounts. ; :
Gal’?z?rgiilrg?;r(l% iff)as found};’n (()ine sqmple, in the form of irregular intergrowths
1 ite, Bi minerals and pyrite. .
WIthCz::?s?:Z(r)irt)grwas observed in transmitted apd reflected light. It usuhglly fortl;l:
grains (Phot. 8) varying in size from a few microns to large, 1d10m(1rp f;c crysalirls
more than 100 microns. Sometimes they have ‘a zonal structure. Tled nef grai
are irregular and disseminated, but they concentrate near chlorite ba}? s,kori\;15n7g
botryoidal aggregates (Phot. 8) encirclgd by Fe-chlorite flakes ('Moc Vnai gtrans:
Szalamacha 1975). As in the case of biotites, some chlorite flakes are oriente
rock foliation.

Ver%ii);sttoerite grains occurring within flaky miner_als are elongated concordaptly
with the orientation of flakes, sometimes resembling pset_ldomorphs after micas.
A feature deserving note is partial replacement of cassiterite by quartz. i

The granular accumulations of cassitervnte are surroul}dcd by sulp.hld.es& te
interfingering boundaries of cassiterite grains embedded in ch_alcopyrxtq ing 1cahe
that cassiterite is being corroded. Equally common, llowevcr, is cassiterite in the
form of rims coating sulphide aggregates (Phot. 3). This type of c;assﬂente was
reported earlier by Karwowski and Wiodyka (1981), who considered it to be a pro-
duct of the decomposition of stannite. : .

Worthy of note are cassiterite occurrences in garnets, rcgarded as being ot
particular importance for the considerations of the age of this mineral. Although nos
noted during the present studies, such occuriences were reported by other authorf
(Haranczyk, Skiba 1961). ;

From the above studies it appears, therefore, that there are twp generatlgns
of cassiterite. This inference is in agreement with the .ear'lier observatlpn_s by Wx.sz-
niewska (1983) and Karwowski, Wiodyka (1981). .Cas.snerlte I occurs within chlorl'te-
-mica bands, in quartz and garnets, while cassiterite II forms rims on sulphide
aggregates.

GENETIC INTERPRETATION OF ORE STRUCTURES AND TEXTURES

Detailed macro- and microscopic studies failed to provide conclusive evidence
concerning the origin of mineralization, yet they yielded new data that have greatly
extended our understanding of this question.

The structures and textures of ores have formed as a result of the following
processes :

1. the filling of free spaces between rock-forming minerals, mainly between
minerals with a flaky shape (micas, chlorites);

2. the replacement mainly of chlorites and micas by pyrrhotite, chalcopyrite,
sphalerite and cassiterite, and of quartz by cassiterite;

3. diaphthoresis (the formation of ZnS within the zones of altered spinels,
described by Haranczyk 1963); this process played a marginal role.

The intergrowths of ore minerals and silicates made it possible.to determine
the time of formation of ores, relative to the stages of geologic evolution of the
host rocks (Fig. 1). The common phenomena of replacement of flaky minerals
(micas, chlorites) by sulphides and partly by cassiterite suggest that this mineraliza-
tion in the present form was developed after the regional metamorphism (cf. Mc
Donald 1967). Furthermore, the replacement of postkinematic biotites by sulphides
implies that sulphides formed after the blastesis of biotite and therefore, according
to Koztowski (1974), after the Late Caledonian orogeny.
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Faint, som.etimefs.uncertain signs of recrystallization of minerals may be due
to metamorphic activity, yet they are not significant enough to obliterate the original
structures, such as structures resulting from decomposition of solid solutions.

The intergrowths of titanium minerals and rock-forming minerals have a com-
pletely different character. The inclusions of ilmenite in garnets indicate that it
formed earlier than garnets, that is, before or during metamorphism. It appears
therefore, that Ti- minerals are the oldest ore minerals. :

Worth noting are also cassiterite inclusions in garnets, described in earlier
papers. If these are rounded grains embedded in garnets, then they might confirm
the views of Jaskolski (1963) and Szatamacha and Szalamacha (1974), who suggested
pre-metamorphic clastic origin for cassiterite. However, in the author’s opinion,
further studies and great caution are required to draw final conclusions because
some authors describing cassiterite and garnet intergrowths mention the presence
of cassiterite in cracks within garnets (Kowalski et al. 1978; Jaskolski, Mochnacka
1958), while others (Wiszniewska 1983) claim that garnets containing cassiterite
are genetically a different type from garnets occurring in the non mineralized rocks.

The interrelations between the intergrowing ore minerals allowed to establish
jche mineral succession (Fig. 1) which indicates that the bulk of ores formed essentially
in the some time. In general, the sequence of mineral formation is in accordance
with the succession presented by Wiszniewska (1983) and Kowalski ez al. (1978).

The above considerations allow one to assume that the bulk of ore minerals
fox_fmed after regional metamorphism or in its flnal stage. On the other hand, the
origin of cassiterite I is still controversial, in spite of several papers dealing with
this mineral in the area in question. Its primary clastic origin, suggested by Jaskolski
(1960, 1963) and Szatamacha (1974), cannot be definitely ruled out. The polygenic
nature of the host rocks makes probable the hypothesis advanced by Jaskolski
(1967) that “cassiterite was separated as a result of post-metamorphic processes
of decomposition of micas”. In the author’s opinion, further data are required to
substantiate or discount this hypothesis.

Translated by Hanna Kisielewska

REFERENCES

BIRECKI T., 1959: Ztoze cyny w Przecznicy (Dolny Slask). Zesz. Nauk. AGH Geologia, 3.

CHILINSKA HI., 1965: Perspektywy poszukiwawcze zt6z rud cyny na tle metalogenii Sudetow.
Prz. Geol. 1.

CHILINSKA H., LINDNER M., 1976: On the origin of tin mineralization in the Karkonosze—
—Gory lIzerskie (Mts) Block, The Sudetes. The current metallogenic problems of Central
Europe. Warsaw 1976.

HARANCZYK C., SKIBA M., 1961: Gahnite from the tin-bearing zone of Krobica—Gierczyn—
—Przecznica in Lower Silesia. Bull. Acad. Pol. Sc. Ser. Geol. Geogr. vol. IX, 3.

HARANCZYK C., 1963: Kruszcono$ne tupki krystaliczne Gor Izerskich. Rudy i Metale Niezel. 4.

JASKOLSKI S., 1948: Ztoze cynowe w Gerbichach na Dolnym Slqsku. Biul. PIG, 42.

JASKOLSKI S., 1960: Beitrag zur Kenntnis iiber die Herkunft der Zinnlagerstitten von Gierczyn
(Giehren) im Iser Gebirge, Niederschlesien. N. Jb. Min. Abh. 94, 1960 (Festband Ramdohr).

JASKOLSKI S., 1963: Erwigung Ober die Genese Zinnfiihrende Schiefer in Isergebirge (Nieder-
schlesien). Pr. Kom. Nauk. Geol. PAN. 12, Warszawa.

JASKOLSKI S., 1967: Ztoza cyny w Gierczynie. Prz. Geol. 5.

JASKOLSKI S., MOCHNACKA K.,: 1958: Zloze cyny w Gierczynie w Gorach Izerskich na Dol-
nym Slasku i proba wyjasnienia jego genezy. Arch. Miner. 22, 1.

KARWOWSKI t., WEODYKA R., 1981: Stannite in the cassiterite-sulfide deposits of the Izera
Mts. (Sudetes). Acta Geol. Pol. 31, 12.

91



KOWALSKI W., KARWOWSKI L., §MIETANSKA J., DO VAN PHI, 1978 :'Mineralizacja krusz-
cowa kamienieckiego pasma tupkowego w Gorach Ize_rslflch. qulogxa 3 \ 50,
KOZEOWSKI K. 1974: Lupki krystaliczne pasma Stara Kamienica—Swieradow Zdr6j. Geol. Su-

McDOTilief{.L{). J‘fviljzla;;?l.: Metamorphism and its effects on ’sulphide as§emb!ages. Miner. D(e},_;., a0
MOCHNACKA K., 1959: Zmiany hydrotermalne cynono$nych tupkow mikowych l_(op3. ierczyn
w éwietle nowych pogladow na chlorytyzacje skal. Zesz. Nauk. AGH,~GeoIog,’7m, B' :

RAMDOHR P. 1975: Die Erzminerallien und ihre Ve_rwachsupgen Akademie Verlag. }eér in,
SMULIKOWSKI K., 1958: Lupki mikowe i granitognejsy na potnocnym zboczu Pasma Kamienic-
kiego w Sudetach Zachodnich. Biul. Inst. Geol. 127.
SKIBA M., 1959: Charakterystyka rejonu G3 zloza cyny W
SZALAMACHA M., 1967: O mineralizacji cynowej we wsc
w Gorach Izerskich. Prz. Geol.
SZAEAMACHA M., 1975: Chloryt towarzyszacy kasyteryt
wych w Krobicy kolo Swieradowa. Kwart. Geo{. 19.1_. o
SZALAMACHA M., SZALAMACHA J. 1974: Geologiczna 1 pqtro_graﬁczna charalgterysty a tup-
koéw zmineralizowanych kasyterytem na przykladzie kamieniotomu w Krobicy. Biul. Inst.
eol. 279. 1
SMULIGKOWSKI K., 1958: Eupki mikowe i granitognejsy na potnocnym zboczu Pasma Kamie-
nickiego w Sudetach zachodnich. Biul. Inst. Geol. 127. 3 ¢ A
TEPER L., TEPER E. 1982: Pochodzenie zloza cyny w Gorach Izerskich. Rudy i Metale Niezel.
9 ; < bt
WISZNIéWSKA J. 1983: Origin of Tin Mineralization of the Izera Schists in Kamienickie Range
(Sudetes). Arch. Miner. 38, 2.
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hodniej czgsci pasma Kamienickiego

owi w tupkach chlorytowo-tyszczyko-

Ksenia MOCHNACKA

STRUKTURY I TEKSTURY RUD ZE ZLOZA CYNY
W GIERCZYNIE (SUDETY, POLSKA) ORAZ PROBA
ICH GENETYCZNEJ INTERPRETACJI

Streszczenie

W pracy przedstawione zostaly wyniki powtérnej analizy materiatu zebranego
przez autorke w wyrobiskach kopalni Gierczyn.

Jak wynika z przeprowadzonych badan okruszcowanie ma charakter impregnacji
hupkéw obejmujacej jakby plaskie soczewki utozone zgodnie ze skatami otaczajacymi.
Tekstury rud sa w duzym stopniu odzwierciedleniem tekstur skat w ktorych wyste-
puje mineralizacja. Skala okruszcowana sg tu tupki muskowitowo-chlorytowo-kwar-
cowe z biotytem, odznaczajace sie réznym udzialem wymienionych mineratow, a takze
zawierajacych w niektorych strefach granaty. Sposrod wazniejszych mineratéw obser-
wowano w nich spinele cynkowe (Haranczyk, Skiba 1961), niekiedy chlorytoid. Frag-
mentarycznic odznaczaja si¢ one obecnoscia blaszek biotytéw o utozeniu poprzecz-
nym do kierunku foliacji skaty (biotyty postkinematyczne). Obecna posta¢ tupkéw
jest efektem przemian metamorficznych przedstawionych na figurze 1.

W kopalni stwierdzono obecno$¢ skat okruszcowanych siarczkami wraz z zespo-
Jlem tgwarzyszqcych mineraléw kruszcowych oraz kasyterytem, ktore nie zawsze wy-
stepujg razem.

Skaty okruszcowane mozna zatem podzieli¢ na trzy grupy:

1) skaly okruszcowane siarczkami (wraz z towarzyszacymi mineralami), w kto-
rych brak kasyterytu, '

2) skaly okruszcowane kasyterytem, ktory zwykle nie jest makroskopowo
widoczny. Niekiedy wystepuja tu znikome iloSci siarczkow,
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3) skaty bogato okruszcowane siarczkami (wraz z towar i mi i
w ktorych pod mikroskopem réwniez stwierc(izono kasyter;}tl.s i o)

Skaty (2) i (3). w przypadku odpowiednio duzej ilosci SnO, sa ruda cyny.

Nagromadzenia mineratéw kruszcowych w omawianych skatach wykazuja tekstu-
r¢ smuzasta (4) lub plamista beztadna (B), (fig. 2, fot. 1). Jesli ,»,smugi” lub ,,plamy”
zb}ldg)vane sa z drobnych, izolowanych skupieri siarczkéw lub kasyterytLY mozna
zrgownzc) o teksturze smuzastej rozproszonej (A1) lub plamistej rozproszonej (Bl)

0. 2);

: W wyniku bafiaﬁ mikroskopowych stwierdzono nastepujace mineraty kruszcowe:
p;rf)tyn, qhalkoplryt, kasyteryt, niekiedy sfaleryt — jako dominujace, w mniejszej
iloci — piryt, arsenopiryt, lellingit, w matych ilo§ciach obserwowano galeng, mineraty
Bi i mineraty tytanu. :

Szczegétowa analiza tekstur rud oraz przerostéw mineratéw pozwolila na stwier-
dzenie, ze tek.stu.ry rud tworzyly si¢ w wyniku nastepujacych proceséw:

1) wypehienie przestrzeni pomigdzy mineralami skatotwérezymi, a gléwnie
pomiedzy tyszczykami i chlorytami. ;

2) proceséw zastgpowania (gtownie chlorytéw i mik) przez pirotyn, chalkopiryt
sfaleryt oraz kasyteryt, zastgpowania kwarcu przez kasyteryt. ’

3) proceséw diaftorezy (tworzenie ZnS z rozpadu spineli cynkowych) — opisy-
wanych przez Haranczyka (1963).

Zjawiska zastgpowania tyszczykow przez mineraly kruszcowe sugeruja, ze okrusz-
cowanie powstato po metamorfizmie regionalnym, za$ zastgpowanie biotytéw post-
kinematycznych pozwala przypuszczaé, ze po blastezie biotytéw, zatem po orogenezie
mlodokaledonskiej (wg Koztowskiego 1974). Stabe, nie zawsze pewne objawy rekry-
stalxza:cji moga by¢ wymkiem stabych proceséw metamorficznych.

Idlomorﬁcz.ne wrostki ilmenitu w granatach dowodza tworzenia si¢ tego mineratu

przed powstaniem granatéw — zatem przed lub w trakcie metamorfizmu regionalnego.
Stosunek tworzenia si¢ okruszcowania do etapéw rozwoju skat przedstawiono na
figurze 1. Wzajemne relacje przerastajacych si¢ mineratéw kruszcowych pozwolity
na okreslenie sukcesji mineralnej (fig. 1).
! Nie zupehie jasne jest pochodzenie kasyterytu I (fig. 1), nie mozna wykluczyé
Jjego pochodzenia pierwotnie okruchowego, lecz prawdopodobna wydaje si¢ sugestia
Jaskolskiego (1967), ze kasyteryt wyodrebnit si¢ w wyniku pometamorficznych
proceséw rozktadu tyszczykow.

OBJASNIENIA FIGUR

Fig. 1. Rozw0j mineralizacji kruszcowej w ztozu cyny w Gierczynie (informacje dotyczace rozwoju
skat wedlug Smulikowskiego — 1958)
a — pierwotna skala osadowa, b — lupek lyszczykowo-chlorytowy z granatami, ¢ — tupek jak wyzej, z postki-
nematycznym biotytem, d — lupek okruszcowany, e — lupek z przejawami diaftorezy, I — zakres tworzenia
si¢ okruszcowania

Fig. 2. Makrostruktury w ztozu Gierczyn
A — struktura, smuzasta, Al — struktura smuzasta rozproszona, B — struktura plamista, B/ — struktura
plamista rozproszona

OBJASNIENIA FOTOGRAFII

Fot. 1. Eupek chlorytowo-lyszczykowy z kwarcem okruszcowany siarczkami (r), ktore wykazuja
tekstur¢ smuzastq

Fot. 2. Pirotyn (p) wnika pomiedzy mineraly blaszkowe, czgsciowo je zastepujac. Lupek muskowi-
towo-chlorytowy
Swiatlo odbite, bez analizatora, 50 x
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ieni ieraj inkluzje chalkopirytu oraz mniej liczne

wne skupienie sfalerytu (s) zawierajacego 1n rytu or:
el \”\v/li:aze wrostll:i pirotynu. Widoczne sa ponadto meregularne skupienia plrotynu.(p) oraz
ziarna arsenopirytu (a). Szczeliny w arsenopirycie wypetnia sfaleryt. Sporadycznie wyste-

puja drobne ziarna kasyterytu
Swiatlo odbite, bez analizatora, 50X ; '
Fot. 4 W“ilzo(éz(:lelsa nagromadzenia pirotynu (p) i chalkopirytu (ch) otoczone kasyterytem (k)
i w kwarcu (Q). Obok skupienie chalkopirytu ze sfalerytem (s) oraz pirotynu. Lupek musko-

witowo-chlorytowy z kwarcem
Swiatlo odbite, bez analizatora, 250 % e ; i 4 5
Fot. 5. Chalkopiryt w formie nieregularnego skupienia, zastepuje on tyszczyKki (postkinematyczne?).

Widoczne jest ziarno kasyterytu
Swiatlo odbite, bez analizatora, 50 x ; ) ; ; s
Fot. 6. S:Ep?e;ielsfalerytu (s) w kwarcu (czarny). Sfaleryt zawiera inkluzje chalkoplrytu, mniej
i liczne, troche wigksze wrostki pirotynu (p) widoczne sa w nim zaokraglone ziarna kasytgrytp
(k). Chalkopiryt (ch) tworzy ponadto nieregularne skupienia przeksztalcajace si¢ w zytki,

ktore przecinaja sfaleryt
Swiatlo odbite, bez analizatora, 50 ‘i ; ; -
Fot. 7. Skupienie sfalerytu (s). Sfaleryt trawiony w. wodgie krolewskiej wylgaz.UJe budowe marn;s}q.
Inkluzje chalkopirytowe wykazuja polozenie zorientowane, podquslajqc zarysy ziarn sfale-
rytu. Widoczne sa ponadto wigksze wrostki i nieregularne skupienia pirotynu (p)
Swiatlo odbite, bez analizatora, S0 % dren i :
Fot. 8. Kasyteryt (k) w postaci ziarn jakby skorodowanych. Niekiedy widoczne sa jego formy wy-
diuzone, zgodne z utozeniem mineratlow blaszkowych (m), obok kwarc (Q)
Swiatlo odbite, bez analizatora, 250

Kcens MOXHAILIKA

CTPYKTYPBI U TEKCTYPHI PYJ U3 MECTOPOXIEHWS
0JIOBA B TEPYMHE (CYJETBI, IOJBIIA) U ITOIIBITKA
NX 'EHETUYECKON MHTEPIIPETALIUU

Pe3rome

B paboTe M3JIararoTcsi pe3yJbTaThl MOBTOPHOTO aHAM3a MaTepuasa, coOpaH-
HOTO aBTOPOM B TOPHBIX BBIpa®oTKax pyaHuka ['epunmH.

Kak crieayer u3 IMpOBEICHHBIX MCCIIEA0BAHUM, OPYIECHEHUE TPEICTABJIEHO BKpa-
IUIEHHOCTBIO B CJIAHLAX B BH/IE IUIOCKHUX JIMH3, PACIIOJIOKEHHBIX COTJIACHO ¢ BMELIAl0-
UMK TIOpojamMu. TeKCTypbl Py B 3HAYMTEILHOM CTENEHM OTPAXaIOT TEKCTYphI
BMELIAIOLIMX OpyAeHeHHE Topoa. OpyaeHeI0i ITOPOAOH SBISFOTCS 3/1€Ch MYCKOBHUT-
-XJIOPUT-KBAPIEBbIC CIAHLBI ¢ OMOTUTOM, XapaKTepU3YIOLIHECs NEPEMEHHBIM CO-
JIEpKaHUEeM YIMOMSHYTBIX MMHEPAJIOB, a TAKXKe COACPKALIMX B HEKOTOPBIX 30HAX
rpanathl. Cpeay BaXHEHIIMX MUHEPATOB HAGIFONAMCh B HUX IIMHKOBBIEC IITMAHEIH
(Xapanpuuk, Ckuba, 1961), vHOr1a XJIOPUTOH. YYACTKAMU OHU OTIIMYAFOTCS IPUCYT-
CTBHEM ILTACTMHOK OMOTHTOB, TIONEPEYHO PACHOJIOKEHHBIX K JIACTOBATOCTH MOPOIBI
(moctkuHemMaTn4eckue 6MoTHTHI). COBpEMEHHBIN BUJI CIAHLEB SBIISICTCS CIIEACTBHEM
MeTaMOp(GUYECKHX NPEBPALLICHNUH, NMPEACTABIEHHBIX HA (ur. 1.

B pynnuke oO6HApPYKEHO NPUCYTCTBHE MOPOA C CYNbQHIHBIM OpPYACHCHHEM
c HabOpOM COMYTCTBYIOMIMX PYAHBIX MHUHEPAJIOB, & TAKKE KACCHTEPUTA, KOTOPbHIE
He BCeraa MPUCYTCTBYIOT BMECTE.

Ciie10BaTeIbHO, OpY/IEHEbIE MOPOJI MOXKHO PA3/ENUTh HA TPH TPYIIIbL:

1 — mopoasl ¢ cymbGuAHBIM OpyaeHeHueM (BMECTE C COMYTCTBYIOUIMMH MH-
HEpanaMu), B KOTOPBIX KACCHTEPUT OTCYTCTBYET.
2 — TOPOABI C KACCHTEPUTOBBLIM OPYIEHEHHEM HE3AMETHBIM HEBOPYIKEH-
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HBIM TJa30M. WHOrA MPUCYTCTBYET 3/6Ch HE3HAYMTENLHOE KOJMYECTBO CYJIb-
(pupos.

3 — mopozer ¢ 6oraTeiM CymbGUAHBIM OpyneHenneM (BMecTe ¢ COMYTCTBYIO-
UIMA MHHEPAJIaMH), B KOTOPBIX B MHKPOCKOTE OGHAPYKEHO TAKKe KaCCUTEPHT.

[Topowl (2) 1 (3) B cityyae COOTBETCTBYIOLIErO conepxanust SnO, npeacTaBiIsFOT
cOOOM OJIOBSIHHBIE DPY/IBI.

CxomieHnst pyaHbIX MUHEPAJIOB B 06CY*kIaEMBIX OPOAX 06HAPYKUBAIOT ITO-
JIOCYATYIO (A) WM MATHUCTYIO HEynopsgouennyro (B) CTPYKTYpHI (dur. 2, doto 1).
B ciyyasx, Korga «mosocKm» MM «ISITHAY» CIIOKEHbI MEIKUME M30JIMPOBAHHBIMHI
CKOTUICHUSMHU CYITb(HIOB UM KACCHTEPHTA, MOKHO TOBOPHTH O PACCESHHBIX I10JIO-
cyaToit (A1) mm nsrrucTol (B1) Tekerypax (dur. 2).

B mTOTe MHMKPOCKONMYECKMX WMCCITEIOBAHMNA OGHAPYKEHBI CIELYIOLIME PYIHbIE
MHHEDAJIb: MUPPOTHH, XaJILKOIHMPHUT, KACCHTEPUT, MHOT/A CHATEPAT — Kak Ipe-
obJraziaroliye, B MEHLUIEM KOJTHYECTBE — MHUPHUT, APCEHOMMPHT, JIEJUTMHTUT, B He-
OOJIBIIOM KOJMYECTBE HAGIIONAIMCH FAJIEHUT, MUHEPANbl Bi M THTAHOBBIE MIHE-
pansl.

ITompoGHblii aHAIM3 TEKCTYP PyH, 4 TAKKE CPACTAHMI MHHEDAIIOB, TO3BOJIHI
KOHCTATUPOBATE, YTO TEKCTYphI Py[ 06pa3oBajMcCh BCIEICTBHE CIEAYFOIIMX MPO-
LECCOB:

| — 3amoJmHeHHsT IPOCTPAHCTBA MEXIY IOPOA00GPA3YIOUIMMH MUHEPAIAMH,
TJIABHBIM 00pa3oM MEXAy CIIOAAMH M XJIOPHUTAMH.

2 — MIpONECCOB 3aMELIeHNUs (MPEUMYIIECTBEHHO XJIIOPUTOB M CITIOM) MHPPOTH-
HOM, XaJIbKOTIMPHTOM, CHANEPUTOM, a TaKkKe KACCHTEPHTOM, 3aAMEIIEHHs] KBApIa
KacCUTEPHUTOM.

3 — Ilpoueccos muadropesa (obpazoBarne ZnS B HTOTe pacrafa MUHKOBBIX
LIMuHeen), Xapaubyuk 1963.

SIBJIEHMS] 3aAMEIIEHMS CIIIOJL PYAHBIMH MHHEPAJAMH HABOIAT HA MBICIb, YTO
opy/JeHerre (hOPMUPOBAIOCH MOCITE PETHOHAIBHOLO MeTaMOphH3Ma, 3aMelleHue
XK€ TIOCTKMHEMATUYECKUX OMOTUTOB IIO3BOJISIET MPETIOJIOIATh, YTO 3TO WMEIO MECTO
nocyne 6nacresa OMOTHTA, CIIEIOBATENHHO IIOCHE PAHHEKAJIEIOHCKOrO0 OpOreHe3a
(mo Kosnosckomy, 1974). Cnabrie, He Bcerna JOCTOBEPHBIE TIPOSBICHHS PEKPHCTAI-
JIM3AIMM MOTYT OBITH MTOTOM CIIAOBIX METAMOP(UYECKUX IMPOLECCOB.

WnyromopdHbie BpDOCTKY MIbMEHUTA B TPAHATAX OKA3BIBAIOT 0Opa30BaHUE 3TOr0
MHUHEpajga 10 06pa3oBaHMs IPAaHATOB, CIEHOBATEIBHO IO WIIM B XOIE PErMOHAIb-
HOoro meramopdusma. CBsi3b pyno0Opa3soBaHUsI C STAMAMMI IBOJIFOLUM TOPOJ HPe/l-
cTaBileHa Ha ¢urype 1. B3auMOOTHOIIEHHST CPACTAIOIIMXCS MUHEPAJIOB TT03BOJIHIIN
OTIPE/ICTATh CYKIECCHI0 MHUHEepasioB (¢ur. 1).

He Briosse sicno npoucxoxaenne kaccureputa I (pur. 1), He MOXKHO MCKITFOYUTH
€ro IEePBHUYHOTO OOJIOMOYHOTO MPOUCXOXICHHS, HO BEPOSTHBIM KaXeTCsl MPEITOo-
noxenne Sckysnbckoro (1967), 4To KaCCHTEPHT BBIAEIIUIICS BCIIEACTBHE ITOCIEMETA-
MOP(HHIECKHX MPOLECCOB PA3JIOKEHUS CITFOLL.

OBBSCHEHUS K ®UI'YPAM

®ur. 1. Pa3surue OpyHeHEHHS! B OJIOBSIHHOM MECTOPOXACHMM [epyuH (CBeICeHHsl, KaCAIOLIMECs
9BOJIIOIMU 1TopoA, o CMmysmkoBckomy, 1958)
a — NepBHYHAA ocanovHas mopona, b — CJ'"OIXSIHO-XHODHTOBMFI CJIaHel C rpaHATaAMH, ¢ — CJIAHEL[ KaK BbILUC
C KMHETHYECKMM GUOTHTOM, d — OpYyHeHeNblil ClaHell, e — CaHel ¢ NposBIeHusMI nuadropesa, I — nma-
na3on pynoobGpazoBanus

®ur. 2. MaxpOTEeKCTYPbl B MECTOPOXAEHHH [ epynH
A — nonocyaras TEeKCTypa, Al — paccessHHas noJiocyaras Tekcrypa, B — nsatHucTasn TEeKCTypa, Bl — pacce-
SIHHAA MSITHUCTAS TEKCTypa
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OBBSCHEHUSI K ®OTOTPAPVISM

®oro 1. Kpaprconepxaimit XJIOPHT-CITFOISHOM CJIaHeLl © Cynb(GUIHBIM OpYACHEHHEM (r), xoTO-

poe OOHApYXMBAET IMOJIOCYATYIO TEKCTYPY
®oto 2. TIuppoTHH (p) NPOHMKAET MEXKIy TMIACTHHYATHIC MUHHEPAJIBI,
MyCKOBHT-XJIOPUTOBBIH CIIAHCLL.

Otpaxennblii cBeT, 6e3 aHanM3aToOPa.
®oto 3. MaccuBHOE CKOMIeHHe Chanepura (s), comepKalero BPOCTKA XaJIbKOIMMPHUTA, a TakxXe
He TaK MHOTOYHCJICHHBIE HO 00jI€e KPYMHBIE BPOCTKH mappoTiHa. Kpome Toro, 3aMeTHbI

HETPaBMIIbHBIE CKOTUICHNMST MHPPOTHHA (p), a Taxke 3epHa apCeHOMMPHTA (a). TpeuHel
B APCEHOMMPHTE BBIMONHSAET Chanepur. Cropaiyeck TPUCYTCTBYIOT MEIKHE 3€pHa

KaCCUTEpHTa
Orpaxennblii cser, 6e3 aHanu3aTopa.
®oto 4. 3aMETHBI CKOIUIEHMs MUPPOTHHA (p) M XAIBKOMMPUTA (ch), oxaitMIJIEHHbIC KaCCUTCPHUTOM

(k) n xBapueMm (Q). PstoM CKOIUIeH1e XaJIbKOIMMPUTA CO CharepuTOM (s), a TaxxKe MUPPo-
THHA. MyCKOBHMT-XJIOPMTOBBI CIIaHEIl C KBapLEM
OtpaxenHslii cper, 6e3 amanuzaTopa. X 250

®oTO 5. XaabKOMMPHUT B BUIE HEMPABHILHOTO CKOMIICHHMS 3aMeIacT
b1 3aMETHO 3€pPHO KaCCHTEPUTA
OtpaxeHHbli cBer, 6e3 aHanM3aTopa. x50

®oto 6. Cxomienne chanepura (s) B XBapme (epusrit). Chamepur CONEPKUT BPOCTKH XaJIbKO-
IMPUTA, MeHee YHCIICHHbIE HEMHOIO KPYMHEE BPOCTKH mappoTiHa (p), 3aMETHBI B HEM
OKpyIJICHHBIE 3epHa Kaccuteputa (k). XaibKomupuT (ch) xpome TOro obpasyer Hepery-
JISIPHBIE CKOTUIEHMS], IEPEXO/SIINEe B IIPOXKMUIKHA, KOTOPBIC CCKYT chanepur
OrpaxeHHbl cBeT, Oe3 anaymM3aTopa. X 50

®oto 7. Cxomtenne chamepura (s). ITpoTpaBieHHBLH HapcKoit BOAKOW Chanepur NPOSBIISAET
3epHHUCTOE CTPOCHHE. BPOCTKH XaJIbKOIMPHUTA 06HAPYKXMBAIOT OPHEHTHPOBAHHOE PACIIO-
JIOXKEeHHUe, MOMYEePKMBAsi TeM KOHTYPBI 3€peH ChajepuTa. Kpome Toro, 3ameTHbl Gosee
KpyIHbIE BPOCTKM ¥ HEPEryJIsipHbIC CKOIUICHMS MHPPOTHHA (p)
OtpaxerHbIil cBeT, 6e3 ananm3aTopa. x50

®oto 8. Kaccurepur (k) B BAIe XKak ObI KOPPOAMPOBAH
HeHHBbIE (JOPMBI, COIJIACHBIE C PACIOJIOKECHHEM IUIACTHHYATBIX MM

xsapi( (Q)

OTtpaxenHblll cBer, 6e3 anajm3aTopa. %250

YAaCTUYHO MX 3aMelas.

x50

x50

(mocTKIHEMaTHYeCKUe ?) CITIO-

HBIX 3epeH. MHorja 3aMeTHBI €ro yum-
HepalioB (m), PSIOM
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Reflected light, without analyser, 50 x

Phot. 2. Pyrrhotite. (p) penetrates in between flak
replacing them

sulphides (r)

showing a banded structure

Phot. 1. Chlorite-mica schist with quartz mineralized with
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