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Abstract. Chemical and mineralogical studies have revealed the presence of gorceixite in the
weathering zone of a barite-fluorite deposit at Stanistawow. It has been identified as barium-alu-
minium gorceixite containing only slight admixtures of Ca and Sr. Gorceixite forms aggregates of
fine-crystalline grains intergrowing with quartz. The aggregates have an increased Ti content. Gor-
ceixite from Stanistawow occurs in paragenesis with iron oxides and hydroxides, automorphic barite,
manganese minerals of the hollandite-coronadite type, and lithiophorite. It has been found that
gorceixite formed in an oxidizing environment at pH 6—8 and at a temperature of 30—50°C.

INTRODUCTION

The hydrothermal barite-fluorite deposit at Stanistawéw, regarded to be of the
post-Variscan age (Kowalski 1977), lies in a tectonic zone (general strike NW-SE)
with older foundations, rejuvenated several times. The zone in question occurs
within the Lower Palaeozoic formations of the NE part of the Kaczawskie Moun-
tains (Jerzmanski 1965, Paulo 1972, 1973). The rocks of the tectonic zone are in-
tensely brecciated and richly mineralized compared with the rocks outside the zone.
They are chlorite-sericite-epidote-quartz metamorphic schists, as well as diabases
and metadiabases. The hydrothermal mineralization processes that operated on
a large scale in the zone involved carbonatization, silicification, haematitization and
pyritization. The vein barite-fluorite mineralization was the final stage of hydro-
thermal processes in the zone in question (Paulo 1972).

The barite-fluorite vein has a high dip of 70—80° to SW. It is made up of barite,
fluorite and quartz, the content of fluorite increasing with depth at the expense of
barite (Paulo 1972). These principal components are accompanied by siderite,
sometimes appearing in substantial amounts, and subordinate sulphides, mainly
pyrite and galena (Jerzmanski, Korna$ 1970; Karwowski, Kowalski 1981).

From the viewpoint of mineralogy and secondary processes occurring in the de-
posit, worth studying is its upper part, which was sabject to intense weathering due
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The weathering processes gave rise to mineral parageneses
i i i : i droxides. The man-
f des and hydroxides and manganese oxides and oxyhydro:
gal:::g ;());;ageneses v{'erc studied by Kowalski (1967), Bolewski, Fijat et al. (1969),
Chrostowska (1970), Paulo (1972), Kowalski and Chrostowska (1982).

to its tectonic structure.

MINERAL PARAGENESES OF THE WEATHERING ZONE

Weathering processes were particularly intense in the NW part of the deposit.
Barren rocks in the altered tones are generally red, illitized and partly kaolinitized,
showing a decreased content of carbonates and sulphides. The second'ary processes
in the barite vein itself are pronounced down to a depth of 150 m, but in some parts
of the deposit they toom place at a depth of about 400 m (Kowalski 1980). The bari-
tes of the weathering zones differ from primary barites. They are generally red or
rust-coloured, less compact, porous, with typical cavities after leached fluorite. The
ores contain neither siderite nor sulphides, as these have been decomposed.

The cavities formed within the deposit have been filled up with secondary mine-
rals. The largest concentrations of these minerals have been found in the NW part
of the deposit, at a depth of 100120 m. The concentrations of manganese minerals
reported from mine workings form large nests up to 10—15 m in length, 2 m in
thickness, and considerable extension along the dip of the deposit. In all these con-
centrations manganese minerals are generally separated from iron minerals, their
concentration having proceeded either in different places or in succession. In the
latter case, manganese minerals are posterior.

Iron minerals form a variety of incrustations, mainly on barites, or irregular
concentrations resembling slags or sinters. They are dark, nearly black in colour,
hard and porous. Manganese minerals appear in the form of loose, dark, nearly
black substance dispersed through weathered barite, or, most commonly, form reni-
form, nodular concentrations sometimes up to 20 cm in diameter. According to
Bolewski et al. (1969), hollandite-psilomelane and lithiophorite-elizawetinskite,
accompanied by goethite, barite and metahalloysite-kaolinite occur in the manganese
concentrations. The cited authors are of the opinion that the succession of these
minerals is difficult to establish and requires more detailed studies. Paulo (1972)
also described coronadite-hollandite from the concentrations in question.

The studies carried out in the Institute of Geochemistry, Mineralogy and Petro-
graphy of the Warsaw University (Kowalski 1967, 1977, 1980; Chrostowska 1970;
l‘(m'valskx,. Chrost_owska 1982) have revealed the presence of hollandite-coronadite,
hthlophomg, barite, quartz and goethite in the weathering zone of the Stanistawow
deposit. It is also conceivable that braunite, polianite and hausmannite are present.
Kaolinite, on the_ other hand, has not l_tJeen detected. Worth noting is the increased
content of P,O; in the manganese and iron parageneses, varying as a rule from 0.45
to 1.157. In the brecciated parts of manganese ores co-occurring with a beige-
-brmyn-yellownsh §l1_bstanqe, the P,O5 content has been found to increase markedly
running up to 259, in the isolated yellowish concentrations. An increased phos ho:
fous content has also been noted in iron concentrations and in the loose b]]z)ick-
-greenish substance. Tentative X-ray investigations have shown the presence of
svanbergite or phosphates of the gorceixite-crandallite group.
ﬁonih((;)s}i):tz:elm;n%rfii}%ic}]uzirln;s:lly“at the base of manganese reni.f'orm concentra-

C et 2)) genera y.bre_cc1ated. The nests of beige-brown-yello-
wish phosphate substance up to 3—5 cm in diameter are irregularly distributed. Their
colour depends largely on the coexisting iron oxide minerals, .
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EXPERIMENTAL AND RESULTS

Mineralogical and geochemical investigations were carried out on 25 samples
representing different forms of concentration of phosphate minerals, particularly
their largest aggregates at the base of brecciated reniform manganese concentrations.
Macroscopic examination has hown that phosphates coexist with manganese mine-
rals and less commonly, with barite of younger generation. The phosphate substance
is friable, of medium hardness, rough to the touch, amorphous, showing similarity
to weathering waste resembling clay.

It was impossible to obtain pure, homogeneous phosphate substance for minera-
logical and geochemical studies. Therefore, the investigations were performed on
phosphate concentrates after larger grains of manganese minerals, quartz, and in
some samples also barite had been removed mechanically. The purification of con-
centrates in bromoform failed to produce the desired effect.

Various methods were used for the identification of phosphates.

Optical examination of this sections has shown that the phosphate in ques-
tion occurs in association with quartz, manganese and iron oxides, and sometimes
with barite. Clay minerals have not been detected. The phosphate usually forms
the cement of corroded, hypautomorphic quartz grains (Phots. 4,5). Phosphate
grains coat quartz as if corroding it in places, or form random aggregates. They are
very fine-crystalline, of the order of thousandth and hundredth parts of a mm.
Phosphate crystals show a prismatic or tabular habit, generally being hexagonal or
rhombohedral in cross-section. Larger crystals exhibit a zonal structure. In this sec-
tion the phosphate is colourless, transparent, non-pleochroic, showing a relatively
low birefringence of 0.01 and mean refractive index of 1.62. It is characterized by
straight extinction with respect to prismatic elongation and does not show any evi-
dence of cleavage. Its optical sign is positive, and it may be uniaxial or biaxial with
a very low value of 2V angle.

The habit of phosphate grains and the nature of its aggregates are well illustrated
by photomicrographs taken with a Tesla BS-300 scanning microscope (Phots. 6, 7, 8).
Crystals with a tabular habit visible on the micrographs (Phot. 6) seem to be indica-
tive of trigonal symmetry (Phots. 7, 8). :

Chemical investigation. The chemical composition of phosphate was deter-
mined using the methods of classical chemical analysis, electron microprobe analysis
and spectroscopic analysis.

Chemical methods revealed that phosphate concentrates contained on the average
10% of insoluble parts (in a mixture of concentrated HCl and HNOj; acids), P,Os
up to 28.0%, and substantial amounts of Al,O; and BaO. Besides these principal
components, CaO, MgO, varying contents of iron, a small amount of fluorine and
trace amounts of chlorine were detected. Quartz was the dominant component of
insoluble parts. In barite-free samples no SO%~ ions were detected, in spite of the
fact that BaO content in the concentrates was high.

Microprobe analysis was carried out on a Link X-ray microanalyser operating in
conjunction with a JEM-100C electron microscope and a scanning attachment. The
spectrum was recorded at X-ray emission between O and 20 keV and at an electron
beam energy of 40 keV. Elements with atomic numbers higher than 11 were determi-
ned.

Analysis was made on mineral fragments separated from the thin sections pre-
pared for microscopic examination in transmitted light. The fragments were taken
from those places in which the phosphate studied was the principal component. It
is conceivable, however, that in some fragments phosphate coexisted with quartz
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and iron and manganese oxides. Barite was not detected by microscopic method.
Samples to be analysed were fixed to the probe holder with silver paste anq coated
with a layer of carbon about 100 A thick. Analysis was carried out in 2 microarea
of about 150 pm?.

A few X-ray spectra are shown in Fig. 1. As is evident from the figure, Ag and Cu
peaks are pronounced in all the spectra. Though these elements may have been pre-
sent in the samples, which fact was actually confirmed by X-ray spectrophotometry,
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Fig. 1. X-ray spectra of minerals of the gorceixite paragenesis

the Ag peak is to be attributed primarily to silver paste, and the Cu peak to the
sample holder.

S!nce it was presumgd that svanbergite, SrAl;(PO,) (SO,) (OH),, might be pre-
sent in thg samples, part.lcular attention was paid to Sr lines, scanning the profile of
s'pectral lines between Si and P peaks (Fig. 1), where the energy maximum of Sr
lm_e (1.81 keV) occurs. The Sr line did not appear in any of the samples. A slightly
ra)sedl background ?t 14 keV, where the Sr K, peak is expected to appear, might sug-
gest the presence of an insignificant amount of Sr, yet thi ination. s far
fifl Aepin g , yet this determination is far from

In one fragment nothing but Si was detected, which

: g ) confirms the occur
?;.artzl n)n ]phgsphate ag]gregates. Most fragments contained only Fe Mti”?;:e;tf
ig. la). In these samples iron and mangan i eI, il
A R 4 R A ganese oxides and hydroxides coexisted, the

elen}:rotm ttk;‘e spectru{ﬂ ‘Show.n in Fig. l@ it appears that besides the above-mentioned
ents, the samples contain substantial amounts of Al, P and Si, a small amount
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of Ca, and maybe also K. The presence of the latter is difficult to ascertain unequivo-
cally, as the K K, line lies close to the intense Ag L, peak.

Titanium, which is detectable by spectroscopic method in an amount of 0.4%,
failed to be detected with the electron microprobe because the strongest Ti K, line
(int. 100, 4.51 keV) lies close to the very intense Ba L, line ((int. 100, 4.47 keV), and
the weak Ti K line (int. 20, 4.93 keV) near the relatively intense Ba Lg, line (int. 50,
4.83 keV). Therefore, Ti coincides with Ba which is the dominant constituent of the
samples studied.

In view of the high Pb contents in the samples, an analysis of the Pb M, peak,
coinciding with sulphur, showed that sulphur was absent.

The spectrum presented in Fig. 15 was recorded for a mineral concentration con-
sisting mainly of phosphates. It shows that also this sample is heterogeneous. The Si
Jine has been attributed to quartz, the Fe and Mn, and partly Ba and Pb lines may be
owing to the presence of Fe and Mn oxides and hydroxides (cf. spectrum la), whereas
phosphates are responsible for P, Al, Ba, Ca and partly Pb lines.

Spectroscopic analysis was carried out on a high-resolution DFS-13 grating
spectrograph in the region between 270 and 500 pm. The results obtained for the phos-
phate concentrate were compared with the data for manganese minerals from reni-
form concentrations. The principal components of phosphate concentrates were Ba,
Al, Si and Fe, accompanied by substantial amounts, up to 0.4%, of Ti, Ca, Mg and
Mn appeared as subordinate components. Moreover, the concentrates contained
trace amounts of Pb (530—660 ppm), Zn (up to 760 ppm), V (100—180 ppm), Ni (40—
—80 ppm), Co (10—20 ppm), Sr (10—20 ppm). The elements present in amounts
Jess than 10 ppm were Be, Zr, Ag, Mo, Cu, Sc, Ta, Nb, La.

In the comparative samples of manganese minerals, the contents of trace elements
were quite different. Thus, Pb content ran up to 39/ (specifically inside the reniform
aggregates), Zn up to 1950 ppm, V up to 740 ppm, Ni up to 2300 ppm, Co up to
8600 ppm, Cu up to 19, Ag up to 400 ppm, Mo up to 630 ppm. The Fe content va-
ried from 0.5 to 1.2%. Sr appeared in trace amounts despite the fairly high Ba con-
tent (Kowalski, Chrostowska 1982). Characteristic were also very low Ti contents,
of the order of 20 ppm. :

The data obtained from all the chemical investigations suggest the following
chemical composition of the phosphate in question. Its main components are Al,
Ba and P. Ca, Mg and maybe also K are subordinate constituents, whereas Sr ap-
pears in trace amounts. The sample does not contain S. The presence of Fe and Mn,
as well as of Pb, Co, Ni, etc., is to be attributed to an admixture of iron and manganese
minerals. High Ti contents have been accounted for by the possibility of occurrence
of a Ti mineral of the anatase type, yet mineralogical investigations failed to confirm
its presence.

The cited data permit one to eliminate from the series of related phosphate mine-
rals all those which contain Sr, Pb, Ca and SO~ as principal components. It can be
stated, therefore, that the phosphate under study is gorceixite with a slight Ca admix-
ture. Its composition is close to that given by Povondra and Sldnsky (1966), corres-
ponding to the formula:

(Ba, Ca, Sr)Al;(PO,),(OH)s - 2H,0

The gorceixite from Stanistawow is primarily a barium-aluminium gorceixite.

X-ray diffraction patterns were recorded with a DRON-1 diffractometer,
using filtered CuK, and CoK, radiationin the range of 20 angles 4—65°. In order to
check whether clay minerals occur in paragenesis with gorceixite, sedimented prepa-
rations were made for some samples, but X-ray investigations did not show their
presence. All the X-ray diffraction patterns obtained were very similar to one another,
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Fig. 2. X-ray diffractogram of the gorceixite-quartz aggregates.

G — gorceixite, 0 — quartz
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differing only in the intensity of refle ctions according to the phosphate content in the
concentrates. All the samples were fo und to contain quartz besides phosphate, and
some of them iron oxides and hydroxi des. Neither manganese oxides or oxyhydroxi-
des nor titanium minerals were dete cted.

An X-ray diffraction pattern representative of the samples studied is shown in
Fig. 2, and the interplanar spacings are given in Table 1. In this sample phosphate
coexists with quartz.

The powder patterns recorded for the phosphate from Stanistawow show very
close similarity to those obtained by Radoslovich and Slade (1980) for gorceixite
from Glen Alice, NS Wales, corresponding to the crystallochemical formula:

(Bag.os, STo.01) Al3.02(PO4)2.01(OH)s - (H20)o.83

Thermal analysis was carried out on an OD-102 derivatograph under the
following conditions: temperature range 20—1050°C, sample 300 mg, TG sensitivity
100, DTA and DTG sensitivity 1/10, standard Al,O, atmosphere of air, heating
rate 10°C/min.

Figure 3 shows thermal curves obtained for the sample an X-ray diffractogram
of which was presented in Fig. 2. The DTA curve (Fig. 3) shows the following ther-
mal effects:

— a pronounced asymmetric endothermic effect with a peak at 600°C, the beginn-
ing of the effect at 400°C being relatively shallow and its end at 650°C very sharp.

Table 1
Interplanar spacings d (A) of minerals occurring
in the phosphate concentrate from Stanistawow
Phosphate concentrate Gorceixite Gorccmfe Quartz
Stanistawow JCPDS (1972) Radaslogiehy jizondel
Slade (1980) (1962)
dhkl 1 dhkl I dh“ l dhtl I
5,76 70 5473 90 55753 90
4,25 20 4,25 50
3:52 50 3152 80 3,516 70
3,34 80 3,34 100
3,00 100 2,978 100 3,002 100
2,872 20 2,855 30 2,874 50
2,485 10 2,488 50
2,455 2 2,449 30 2,456 50
2,283 60 2:271 50 2,285 70 2,281 50
2,221 25, & 2215 60 2,224 S0 2,236 40
2,127 4 2.127 50
2,029 12 2,021 30 2,031 40
1,980 2, 1,980 40
1,913 30 1,905 70 1,913 70
1,815 10 1,818 90
1,760 20 1,756 60 1,758 50
1,681 10 1,675 20 1,681 40
1,657 5 1,651 5 1,659 20
1,541 5 1,541 90
9
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Fig. 3. Derivatogram of the gorceixite-quartz aggregates

The weight loss corresponding to this peak is substantial (9.39;) and has been accoun-
ted for by the loss of costitutional water;

— a less pronounced, diffuse endothermic effect with a peak at 895°C, without
any significant weight loss. It has been ascribed to the decomposition of phos-
phate;

— very weak endothermic peaks at 285 and 390°C, presumably due to the
continuous loss of adsorbed water;

— a pronounced exothermic peak at 760°C, associated with phase transition.

The total weight loss over the temperature range between 20 and 1050°C is 12.87;.

Zilcova, Ignatova and Karpova (1966) are of the opinion that typical of gorceixite
are the endothermic peak at about 600°C and the weak exothermic effect between
800 and 900°C. Serduczenko and Czajka (1967) ascertained the continuous loss of
water in gorceixite between 100 and 600°C with a peak at 400—580°C, and exother-
mic peaks at 820 and 960°C. Povondra and Sldnsky (1966) noted for gorceixite endo-
thermic peaks between 90 and 220°C, associated with the loss of adsorbed water,
and endothermic effects at 470—520 and 530—580°C due to the loss of constitutional
water. They ascribe the weak exothermic peaks at 850 and 1000°C to polymorphic
transformation taking place in the phosphate. The thermal curves obtained for gorce-
ixite from Stanistawow are similar to those presented by the cited authors. 7

Infrared spectroscopic analysis was carried out on a UR-20 spectrometer,
qsing KBr disks. As appears from the spectrum shown in Fig. 4, the strongest absorp-
tions at 1040, 1150 and 1060 cm~" are caused by v, vibrations of (PO,)*~ anion. The
Jatter band may be somewhat deformed due to the coincidence with the intense
]095'and 1168 cm™! quartz bands lying in this region. However, the weak bands of
re]atlve!y strong quartz absorption at 800 and 470 cm~? indicate that the content of
quartz in the analysed sample is very low and therefore should not have any signifi-
cant effect on the deformation of the (PO,)® = absorption. The v, vibration of (PO,)>~
anion gives rise to the bands of lower intensity at 515 and 590 cm~!. The (PO4)3‘
anion is also responsible for the weak absorptions at 820 and 900 cm‘.‘. The int:,nse
absorption between 3620 and 3760 cm~"! was attributed to (OH)~ stretching vibra-
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Fig. 4. Infrared absorption spectrum of gorceixite from Stanistawow

tions. Absorption bands corresponding to H,O vibration occur at 1600—1650 cm ™!,
H,O molecules also give rise to broad, diffuse bands between 3000 and 3600 cm™*.
In this region the 3450 cm~* band occurs, arising from OH stretching vibration.

Thermal and infrared spectroscopic analyses have shown that both H,O molecu-
les and (OH)~ groups are present in the phosphate studied.

DISCUSSION

1. Chemical and mineralogical investigations have shown that the phosphate
found in the weathering zone of a barite-fluorite deposit at Stanistawdw is gorceixite.
Its principal components are Ba, Al, (PO,) and (OH) groups, and H,O. It also conta-
ins a small amount of Ca and trace amounts of Mg, Sr, K, Pb, Zn, V, Co, Ni, etc.
It can be defined, therefore, as Ca-and Sr-poor barium-aluminium gorceixite, corres-
ponding to the crystallochemical formula given by Povondra and Slansky (1966):

(Ba, Ca, Sr)AlL,(PO,),(OH); - 2H,0

A similar formula for gorceixite was given by Radoslovich and Slade (1980).

2. The gorceixite from Stanistawéw forms very fine-crystalline aggregates. Its
crystals are characterized by a prismatic or rhombohedral habit, showing commonly
a zonal structure. The crystal habit suggests trigonal symmetry. This statement is in
accordance with the data published by Radoslovich and Slade, who have found that
gorceixite has pseudotrigonal symmetry resulting from polysynthetic twinning of uni-
axial crystals.

3. The gorceixite from Stanistawdw occurs in the weathring zone of a barite-
-fluorite deposit in paragenesis with iron oxides and hydroxides, automorphic
transparent barite, reniform manganese minerals of the hollandite-coronadite type,
and with lithiophorite. Gorceixite aggregates always contain quartz and have an
increased Ti content, which suggests the occurrence of a titanium mineral of the ana-
tase type. This mineral failed, however, to be detected by the methods used.

4." The following regularities emerge from the study of the mineral succession in
the weathering zone of the Stanistaw 6w deposit: Iron oxides and hydroxides were the
first to precipitate on altered barite and in cavities formed within the barite. They
formed incrustations of various kinds and hard, irregular concentrations resembling
slags and sinters, frequently occurring independently. Yet in other parts of the deposit
automorphic, transparent barite crystals grow on iron minerals, interfingering with
gorceixite. The latter passes into brecciated manganese aggregates which are the
initial stage of their crystallization. The principal stage of crystallization of manganese
aggregates gave rise to nodular concentrations of these minerals, sometimes up to
30 ¢cm in diameter. Their surface is generally coated with a thin layer of lithiophorite.
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From the above studies it appears that gorceixite is an intermediate me mbedr tc))ffthe
mineral succesion in question, coming after iron oxngies ;1111d hydroxides and before
rystallization of the main body of manganese minerais.
i ic ylt can be assumed that the pl};ysico-chcmical conditions in the zone of weathe-
ring and formation of new, secondary mineral - par
es. :
Chaﬁlc initial weathering of barite, combined with the leaching of ﬂuorlte ar}d. ?he
decomposition of siderite and sulphides, took place in a strongly acid aqd. oxidizing
environment. The major decomposing agent was aqueous solutions ac_ldlﬁed with
sulphuric acid deriving from iron sulphates which were common both in the depo-
sit and the enclosing rocks. As the environment was progressively changing to alkg-
line, the main mass of iron oxide and hydroxide minerals precipitated. Tl}e_cr}{stalh-
zation of automorphic barite, as well as of gorceixite, with the cp—prempltatnon of
titanium compounds took place presumably in an environment with pH 6—8. The
studies of Serduczenko and Czajka (1967) point to similar conditions of. the crysta-
llization of gorceixite. According to these authors, gorceixite crystallizes at pH
about 7 and in certain parageneses its crystallization follows kaolinization and the
crystallization of barite. Basing on the experimental evidence, Zilcova et al. (1966)
found that gorceixite formed at pH 5.88—6.75 and 8.72—10.20. The crystalliza-
tion of the main body of manganese minerals took place in a strongly alkaline envi-
ronment. The studies of Kowalski (1977) showed that the crystallization of auto-
morphic, transparent barite occurred over a temperature range of 30—50°C, and
it can be assumed that also gorceixite formed under such conditions.

6. Gorceixite and the related phosphates are minerals typical of weathering
zones.

In the environment very similar to that at Stanistaw6w occurs gorceixite described
by Serduczenko and Czajka (1967) from iron-manganese weathering wastes from
Czadobinsk in Siberia, where it is found in association with barite, rutile and kaoli-
nite. Povondra and Sldnsky (1966) found gorceixite in argillitized phonolites of the
Host-Chomotov-Teplice basin, where it coexisted with haematite, goethite, quartz and
anatase. These authors also studied gorceixite from diamond-bearing sands of Riod-
baete, Brazil. Loughnan and Ward (1970) described gorceixite from kaolinitized dia-
bases and basalts from Glen Alice in NS Wales, where it forms parageneses with
kaolinite, quartz, anatase, siderite, goyasite, crandallite and florencite. Goldbery
and Loughnan (1977) reported gorceixite from Permian marine deposits of the
Sydney basin, Australia, from parageneses with dawsonite, alumohydrocalcite and
nordstrandite.

In_ Poland, svanbergite and hindsdallite, i.e. phosphates related to gorceixite, were
described from Lower Siles@an kaolins (Szpila, Dzierzanowski 1978), and crandallite
e.g. frqm a basaltic weathering waste in a brown coal mine at Turoszéw (Szpila, Ste-
pisiewicz 1979). In these localities the phosphates were always accompanied by tita-
nium oxide minerals.

7. Thp source of ;lements fpr the new-forme_d minerals in the weathering zone of
the Stanistawow barite deposit were both ‘barlye-ﬂuorite ores and the weathering
wall rocks. Iron and manganese derived primarily from the decomposition of side-
rites which occurred locally in the ores in substantial amounts, and contained on the
average 7.4%, MnCOj; (Paulo 1972, Kowalski 1980). The authors believe that Ba and
Pb also had their source in the deposit. Other elements were presumably derived
from the host rocks in which apatite is very common and the content
0.5—1.9%, that of Co 13—31 ppm, Ni 30—
ppm (Kowalski 1977).

aceneses were subject to

of Ti averages.
35 ppm, V 80—165 ppm, Cu 28—70

Translated by Hanna K isielewska
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Wiodzimier: KOWALSKI, Tlona SMIETANSKA

GORCEIXYT ZE ZLOZA BARYTOWO-FLUORYTOWEGO
W STANISELAWOWIE (GORY KACZAWSKIE)

Streszczenie

Metodami chemicznymi oraz analizy fazowej stw _ _ : :
ztoza barytowo-fluorytowego w Stanistawowie wystepowanie gorceixytu. Zidentyfi-
kowano go jako gorceixyt barowo-glinowy, zawierajacy tylko b'a,rdzo drobne do-
mieszki Ca i Sr. Jego wzér krystalochemiczny mozna przedstawi¢ nastepujaco:

(Ba, Ca, Sr)Al;(PO,),(OH)s - 2H2Q, ! :

Gorceixyt tworzy agregaty drobnokrystalicznych osobnikow pr.zerz_xstajacych si¢
7 kwarcem. W agregatach tych stwierdzono znaczne zawartosei Ti dochodzace
do 0,4%. .

W p/;ragenezie z gorceixytem wspotwystepuja tlenki i wogiorotlenkl zelaza, auto-
morficznie wyksztalcony baryt, naciekowe formy skupieni mineratéw manganowych
typu hollandytu-koronadytu oraz pylasty litioforyt. ;

Zrodlem pierwiastkow dla nowopowstatych paragenez mineralnych strefy wie-
trzenia byly zaréwno rudy barytowo-fluorytowe, jak réwniez wietrzejace skaty ostony
zloza.

Ustalono, ze gorceixyt tworzyt si¢ w srodowisku utleniajacym, przy pH w grani-
cach 6—8 i temperaturze 30—50°C.

OBJASNIENIA FIGUR

Fig. 1. Widma rentgenowskie mineralow paragenezy gorceixytowej

Fig. 2. Dyfraktogram agregatow gorceixytu z kwarcem
G — gorceixyt, O — kwarc

Fig. 3. Derywatogram agregatow gorceixytu z kwarcem

Fig. 4. Widmo absorpcyjne w podczerwieni gorceixytu ze Stanistawowa

OBJASNIENIA FOTOGRAFII

Plansza 1

Fot. 1. Gniazdowe skupienia agregatébw gorceixytowo-kwarcowych (jasne plamy) wystepujace
w podstawie brekcjowato wyksztalconych naciekow manganowych. Dolna partia naciekow
(szara) jest bardziej zelazista, natomiast gbrna (czarna) prawie wylacznie manganowa.
Pow. 2x. Fot. A. Pelc

Fot. 2. Gniazdowe skupienia agregatow gorceixytowo-kwarcowych (jasne plamy) w podstawie
naciekOw manganowych. Pow. 2 x. Fot. A. Pelc

Plansza 1I
Fot. 3. Gniazdowe skupienia agregatow gorceixytowo-kwarcowych (i :
naciekow manganowych. Pow. 2<. Fot. A. Pelc yeh (jasne plamy) w podstawie

Fot. 4. Obrazy mikroskopowe gorceixytu w skupieniach z kwarcem (jas$niejsze, wieksze ziarna).

Niektore osobniki gorceixytu wykazuja budowe zonalna. W czarnych miejscach wystepuja .

glownie mineraly manganu. 1 nikol. Pow. 480 %. Fot. I. $Smietafiska
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Plansza 11T

Fot. 5. Oprazy mikroskopowe gorceixytu w skupieniach z kwarcem (jasniejsze, wieksze ziarna).
N{ektére o§obn1k1 gorceixytu wykazuja budowe zonalna. W czarnych miejscach wystepuja
glownie mineraly manganu. 1 nikol. Pow. 480 <. Fot. I. Smietariska

Fot. 6. Skupienia tabliczkowo wyksztalconych osobnikéw gorceixytu. SEM, pow. 1400x. Fot.
E. Klichowicz

Plansza 1V

Fot. 7. Skupieqie gorce,ixytu. Wystepujacy w $rodku skupienia krysztal o wielkosci okoto 0.03 mm
wykazuje wyrazna symetrie trygonalna. SEM, pow. 2000x. Fot. E. Klichowicz

Fot. 8. Sk_upiepic gorceixytu. Pokrdj osobnikéw stupkowo-romboedrycznych. Najwigksze ziarn !
osiagaja 0,05—0,06 mm $rednicy. SEM, pow. 800x. Fot. E. Klichowicz

Baodzumenc KOBAJIbBCKH, Hréna CBMETAHBCKA

TOPCEMKCUT W3 BAPUT-®JIIOOPUTOBOI'O MECTOPOXIAEHUSA
B CTAHHUCJABOBE (KAYABCKHUE TI'OPBI)

Pesrome

XUMHUECKAMH METOIAMH, a Takxke (a30BbIM aHAIH30M, OBLIO OOHApPYXKEHO
IPHCYTCTBHE TOPCEHKCHTAa B 30HE BBIBETPHBAHHA OAPHT-(IIFOOPHTOBOTO MECTO-
poxnenust B CrarnciaBose. OH ObUI ONpPEeNIeH KakK Gapuii-aTFOMAHUEBBIA TOPCEH-
KCHT, colepXaliuii i oYenb Hebospmme npumecn Ca u Sr. Ero xpucraumoxa-
MHYECKYIO (OPMYTy MOXKHO IpPEACTABHTH CIEAYIOIIMM 00pasom:

(Ba, Ca, Sr)Al;(PO,),(OH)s ‘- 2H,O0.

TopceikcuT 06pa3yeT arperaThl CPaCTAlOMMXCs C KBAPHEM MEJIKOKPHCTaILTH-
YecKHX HMHIMBHZOB. Kpome TOro, B 5THX arperarax OOHApYyKEHO 3HAYMTEJIBHOS
comepxarue Ti mo 0,4%.

B maparenese ¢ TOpCEHKCHTOM COBMECTHO BCTPEYAFOTCSI: OKHUCITBI X TP OOKHCIIBL
xKeje3a, WauoMophHOro raGutyca 6apur, HaTedHbie (POPMBI CKOTUICHHH Maprauie-
BBIX MUHEPAJIOB THIIA TOJUIAHAMT-KOPOHAIMTA, & TAKXKe MbUICBATHIH JTUTAODOPHUT.

MICTOYHMKOM XWMHYECKHX 3JIEMEHTOB Ul HOBOOOPA3YHOIIMXCS MHHEPATIbHBIX
napareHe3oB KOPbI BHIBETPHBAHMS OBUTH Kak OapHT-(IIOOPHTOBbIE PY/BI, TAK H IO~
BEPrarolfecs. BBIBETPHBAHNM BMEIIAOLIAE TTOPOIbL.

VCTAaHOBIIEHO, YTO TOPCEHKCHT 06pa3oBalica B OKHCIMTETBHON 0GCTaHOBKE PH
pH B npenenax 6—8 u B Temmeparype 30—50°C.

OBbSACHEHUS K ®UT'YPAM

®ur. 1. PeHTreHOBCKUE CMEKTPHI MHHEPAJIOB TOPCEHKCHTOBOIO MaparcHesa
®ur. 2. JIuppakrorpaMma arperaTtoB rOpCeHKCATa ¢ KBapUem
G — ropceiikcuT, Q0 — KBapiu :

®ur. 3. JlepMBaTOrpaMMa arperaTroB TOPCEHKCHTA C KBapLEM
®ur. 4. UK-cnextp ropcedikcuta u3 CTaHHCIAaBOBA
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OBBACHEHUS K ®OTOTPAGUAM

Tabmaua |

arperatoB (CBETJIbIC MsATHA), Pa3BUTHIC

B OCHOBAHMM OpEKYHEBHUIHBIX MapraHieBblX HATEKOB. HkHAsL HacTh HaTeKo; (Cepva;)
6osiee KKeae3UCTa, BEPXHAL XKe (vepHast) MOYTH HCK/TIOYATEBHO MapraHuesa. ¥ BeL X .

®orto A. TTaasl
T-KBApLEBbIX arperatos (cBeTJIbIC MATHA) B OCHOBAHUH

MapraHieBblX HAaTEKOB. Ve x 2 ®oto A. Tkl

Tabmua 11

(cBeT/IbIe MATHA) B OCHOBAHMH
MaprasueBbIX HAaTEKOB. Veen, X 2. ®oro A. Ilomel
MHUKPOCKOIMYECKast KapTHHA ropceiikcuTa B CKOIUICHHAX C kBapuem (Oosee CBET/IbIC
u Kpynuble 3epHa). HekoTopele MHIMBUABI TOPCEHKCHTA 0OHApYXHBAIOT 30HAJLHOS
cTpoeHMe. B 4epHBIX MATHAX DPa3BHTBI [aBHBIM 0OpPa3’0M MapraHleBbic MWHEPAJIbL.
Omme HuKoIb, YBel X 480. ®oto M. CpMeTaHbCKA

Ta6ma 11T

MHUKpOCKOTNHYEcKast KapTuHa rOpCeHKCHTa B CKOILUICHHAX C KBapLUEM (6osee cBET/IbIE
M KpynHble 3epHa). HexoTopble MHIMBHIBL ropceiikcuTa OGHAPYXHBAIOT 30HATLHOC
cTpoenne. B YepHBIX MATHAX Pa3BHTbI [JIABHLIM 06pa3oM MapraHueBble MHHEPAJIBL. Opmux
ymkonb. Vel X 480. ®oto V. CbmeTaHbCKa

CroruIeHus: TabIUTHAThIX HHAMBIHIOB FOPCCHKCHTA. PDOM, ysen. x 1400 ®oto 9. Kimixo-
BHUY

Ta6muua IV

CKOIUIEHHe TOPCedKcHTa. Pa3BUTBHIA B LEHTPE CKOIUICHMS KPHCTAUT pa3sMEpoOM OKOIIO
0,03 MM OBHAPYXUBAET SABHYIO TPUTOHABHYIO CHHIOHMIO. POM, yBen. X 2000 ®oTo 2.
Knuxosuy

CKOTUIEHHE TOPCEiKCHTa MPU3MATHYECKO-pOMBOodApHYecKkoro raburyca. Hanbonee xpym-
Hbie 3epHa mocturaior 0,05—0,06 MM B amamerpe. POM, ysen. x 800. ®oro 3. Kimu-
XOBHY
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PEATE ¥

Phot. 1.‘Nest-like concentrations of gorceixite-quartz aggregates (light spots) occurring at the base
of brecc1at¢d manganese concentrations. The lower part of concentrations (grey) has a higher iron
content while the upper part (black) consists almost entirely of manganese. 2> . Phot. A. Pelc

Phot. 2. Nest-like concentrations of gorceixite-quartz aggregates (light spots) at the base of mangane-
se concentrations. 2x. Phot. A. Pelc

Wiodzimierz }_(OWALSKI, Ilona SMIETANSKA — Gorceixite from a barite-fluorite deposit
at Stanistawow (Kaczawskie Mts.)
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PLATE 111
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Phot. 3. Nest-like concentrations of gorceixite-quartz aggregates (light spots) at the base of manga- Phot. 5. Photomicrograph of gorceixite aggregates with quartz (lighter, larg grains). Some gorceixite
nese concentrations. 2x. Phot. A. Pelc crystals show a zonal structure. In black places there occur mainly manganese minerals. Polarized

light, 1 nicol, 480 x. Phot. I. Smietanska

Phots. 4. Photomicrograph of gorceixite ag
ceixite crystals show a zonal structure.

gregates with quartz (lighter, larger grains). Some gor- { ;
en! ( In black places there occur mainly manganese minerals. | ) ixi i '
olarized light, 1 nicol, 480 . Phoy. 1. S Phot. 6. Aggregates of tabular gorceixite crystals. SEM, 1400 x. Phot. E. Klichowicz

Wiodzimier: / S a SMIETANQ . A . e LR i k k
0(“g::rln[sl(lf\g\\tA(lksdlfll‘m”:;?j SAYHJA‘\SKA — Gorceixite from a barite-fluorite deposit at | Wiodzimierz KOWALSKI, Ilona SMIETANSKA — Gorceixite from a barite-fluorite deposit at
: ' T Stanistawow (Kaczawskie Mts.)
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£

Phot. 7. Gorceixite aggregate. A crystal in the centre of aggregate, about 0.03 mm in size, shows
distinct trigonal symmetry. SEM, 2000 x. Phot. E. Klichowicz

e aggcgatc. Cfstals SRRibit 8 Iprisaat ; : . ; :
S o prismatic-rhombohedral habit. Largest grains
are 0.05—0.06 mm in diameter. SEM, 800 . Phot. E. Klichow;cz ere

Wiodzimierz KOWALSKI, Tlona SMIETANSKA — G

Stanistawow (Kaczawskie Mts.) orceixite from a barite-fluorite deposit at




