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Fluorite origin temperatures in some: barite
veins in the Sudetes

ABSTRACT: The minimum crystallization temperatures of .fluorite from barite

veins aft Boguszéw and Stanislawéw in the Sudetes Mts, determined by the

ization method, permitted the recognition of this mdineral as a product of

the activity of mioderate-- to low-temperature hydrothermal solutions. The

determined . temperatures varied along the vertical extent of the veins, making

possible the calculation. of the gradient. of crystallization temperature, and to
suggest the gradual cooling of the mineral-forming solutions.

INTRODUCTION

The vein deposit of barite at Boguszéw bearing the subordinate
fluorite, occurs within the Upper Carboniferous rhyolite body in the
western part of the Inner-Sudetic Depression (cf. ‘Grocholski 1965).
Similar deposit at Stanistaw6w, in the NE margin of the Kaczawa Mis,
formed  in.the Lower Paleozoie.rocks, very -diversified lithologically but
essentially of the iitrusive and subvolcanic origin'(cf. Wajsprych 1974).

The barite deposits at Boguszéw and Stanistawédw being the main
sources -of the barite raw material in the Sudetes (¢f. Text-fig. 1), have
been the subjéct. of diverse: econorhic .and geochemic_al-minerailogicai
studies (Pawlowska 1970, 1973; Paulo 1972,:1973; Kowalski 1976, 1977).

THE. DEPOSITS AND ORE. MINERALIZATION:

The main stage of thé barite-fluorite mineralization. at: Boguszéw was
preceded by:-albitization: of volcanic-rocks:and.crystallization of illite,
sometimes .of dickite, kalinite, hematite, uraninite, and' disseminated
pyrite with sphalerite. The final process was the silicification - with -



54 EWA CHOJECKA

a scarce sulfide m1nerahzat10n Barite, the commonest mineral in the
vins, occurs in parageneses with sulfides, fluorite or quartz. The origin
of those parageneses was associated with tectonic disturbances (Kowal-
ski 1976). The deposit consists of the fwo veins which join each other
at the depth about 160 m. Their thickness varies, achieving 2 m; the dip
is about 80° NE. The veins display generally a simple structure and
a tendency to pinching. '

Fig. 1. Occurrence sites of the barite mineralization in the Sudefes (after Jerzmafi-
ski & Korna$ 1970; sitnplified); solid lines denote the more importent faults

In the Stanislaw6éw région,. the two ore-bearing veins are known
(Stanistawéw and Wilcza). The vein Stanislawéw formed in the NW-SE
dislocation zone, consists essentially of barite, which appears in
parageneses with iron and manganese oxides (the latter of psilomelane-
-hollandite group), fluorite plus sulfides plus carbonates. This vein of
strike 140° and SW dip, révealing small local variations, was investigated
along the distance 990 m and down to the depth 642 m (borehole St
18/S). Thickness of the vein ranges from 1 to 3 m, but sometimes to as
much as 6 or -8 m. The average thickness at the depth 100 m exceeds
a little the thickness at the surface, and individual apophyses are short
and thin,



ACTA GEOLOGICA POLONICA, VOL. 30 E. CHOJECKA, PL. J

Primary and secondary inclusions in the investigated fluorites
1 and 2 — secondary from Stanistawéw (sample St 18/S), X448; 3 — primary
and secondary from Boguszéw (level XIX), X512; 4 — secondary from the
Rottleberode mine in GDR, X480; 5 — primary and secondary from the Rottle-
berode mine in GDR, X500; 6 — secondary from Boguszéw (level XIX), X466



Table 1

Crystallization temperatures of fluorile from Boguszéw and Stanislawéw, de-
termined by the method of homogenization of inclusions

Location Leval and Temperaturs of homogsnizetion, °¢c
and depth, m minimum | maximum primary sacondary | Colour of fluorite
No. of sample ' inclusions | inclusions
socuszéw
B3/77=-1 XIT 104 134 75-134 colourless
B83/77-2 SE region 74 113 avarags 74-104 bluish-green
89/77 240 79 113 113 pale yellow
BXIX~1 e XXX &6 144 95-219 ysllow
BXIX-2 fogiont g4 210 | ®V3E5%° 66-110 | greenish
STANISLAWOW
. VIIA NW 108-170 colourless and
§t7/77 180 58 170 sv. 144 58-104 pale bluish
IX SE 112~2310
5t10/77 200 70 210 av. 173 70-108 greenish
St17 - XI NW 118-221 -
19/77 240 88 221 ev. 174 88-;14 bluish-white
Table 2

Crystallization temperatures of fluorite from the comparative localites in GDR,
determined by the method of homogenization of inclusions

Temparature of homogenization °c

Location ninimum | Raximum | average of the primary | Colour of fluorite
inclueions
HARZ MTS
Stressberg mine
Sample No. 1 78 128 110 whiteegreenish
Sample No. 7 76 164 135 blue, greaen |
Glasebach mine 72 206 148 greenish b
Rotleberode mine 70 146 123 bluish=green
THURINGIAN FOREST
Steinbach mine 66 112 110 gresnish
v
Table 3

Gradients of the temperature of fluorite origin in the barite-fluorite deposits
at Boguszoéw and Stanislawéw

Location and depth range | Temperature gradient
mining levels | metree %¢c/m
BOGUSZOW

XII=XIX 240-380 0.31
STANISLAWGW

VIIA=IX 160-200 1,0

VIIA-XL 160-240 0.38
VIlA-drilling | 160-640 0,21

XI=-drilling 240=-640 0.35
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LOCATION OF SAMPLES AND METHODS-OF INVESTIGATIONS

The samples of barite and fluorite were taken at Boguszéw in -the mining
levels from No. XII down to No. XIX and at the. dump. near the shafts B and C,
‘moreover in the levels Nos. XII, XIII and XV — from the SE section in the third
region, and in the level XIX — from the prospecting exploitation wall, about
2,000 m to SE from the shatt B, -

" The samples from Stanistawéw come from the levéls No. VII — XI and
firom the dump: In the levels VII, VIIA, VIII and XI they were collected in the
NW (central) part, whereas in the level IX-both in the NW and SE parts.

The above samples were supplemented by those Irom the drilling Stanistawéw
St. 18/S from the depth inferval 620 to 642 m, and by the specimens kept in the
collection of the Institute of Geochemistry, Mineralogy and Petrography, and
coming from the Harz Mts and the Thuringian Forest (see Pl 1, Figs 1—8).

The minimum fl;emperatures of crystallization of fluorite were determined by
method of homogenization of inclusions. Thé pohshed preparations were of
thickness 0.2 to 1.0 mm, and the measunements were pe;formed in the microscope
heating stage constructed by A. Koztowski and %. Karwowski (see Kozlowski 1978),
with Pt-PtRh thermocouple calibrated at melting points of salts. The types of
inclusions were, distinguished using criteria described elsewhere (e.g. Ermakov 1948,
Pawlowska 1975). The studied samples represented all types of fluorite known from
the area; total number of measurements achieved 600.

CRYSTALLIZATION TEMPERATURES OF FLUORITE

Measurements of the homogenization temperatures were made both
for primary and secondary inclusions, all of two-phase type homo-
genizing in liquid. Rarely, inclusions with large gas bubble in fluorite
from Stanistawéw (levels. IXSE, XINW) have homogenized in gaseous
phase. However, this fact does not prove the existence of pneumatolytic
solution, but it was caused by leakage of those peculiar inclusions. In
the smallest studied inclusions, the migration of gas bubble in the
thermal gradient and Brownian movements were observed.

The obtained homogenization temperatures (Ty) of inclusions in
fluorite (Table 1) yielded the mean temperatures of the origin of this -
mineral, at Boguszéw as equal 113°C and .157°C for the levels XII
(upper) and XIX (lower), respectively. The data permit the conclusion
that temperatures decreased gradually upwards within the deposit limits.
The similar tendency was revealed at the Stanistawéw deposit. The
measurements gave the mean minimum temperatures from 144°C for
the level VIIA (upper) to 174°C for the level XI (lower). Temperatures
of the origin of fluorite at the depth 620—642 m (borehole St18/S) equal
160°C—245°C, being the highest ones found for the mineral under study.
The results (Table 1) prove that fluorite from Stanistawéw have
crystallized at higher temperature than that one from Boguszéw.
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The differences in the temperature of crystallization were found for
coloured varieties of fluorite from Boguszéw. Colourless or yellowish
fluorite from the level XII yielded Ty about 110°C,.pale green — 135°C,
sirnilar feature was ascertained for the level XIX, where Tx équal 130°C,
and 170°C respectwely The comparative samples from the Harz Mts and
the Thurmg'lan Forest have yielded similar values (Table 2). '

_The obtained Ty of secondary inclusions in fluorites of the. two
studied Sudetic deposits were generally lower than Ty of the primary
inclusions (Table 1) and they are connected with later alterations invol- .
ving the formerly precipitated mineral.

GRADIENTS OF THE TEMPERATURE DECREASE

The results yielded by the inclusion studies alter regularly along the
vertical extent of the mineralized body. That fact was the basis of
calculation of the gradients in temperature decrease for the fluorite
origin within the ranges of the barite-fluorite formation. At the Bo-
guszéw deposit the gradient calculated for two extreme mining levels
(XII and XIX) was détermined for 0.31°C/m. '

At the Stanislawéw deposit, certain variations of the gradient were
revealed (Table 3). The longest section of the deposit that might be
recently studied having 482 m, i.e. borehole ‘St18/S, submitting samples
from the mining level XIIIA to the depth 642 m, was characterized in
general by-the 'gradient 0.21°C/m. The interval between:the mining
levels VIIA and XI (80 m) has higher value of the gradient exceeding
0.3°C/m, whereas the distance betiween the topmost mining levels VIIA
and-IX (40 m) gave the value: ‘of the gradient as high as 1.0°C/m;

Co:nsequently the above result suggest the tendency for a more;rapid
temperature decrease in the shallow, subsurface parts of the deposit. This
phenomenon may be ‘explained either by a simple .cooling of the hydro-
thermal solutions “dué fo wall-tock -thermal conductivity during
crystallization in opened and just opening fractures, or by a mixing of
the ascending (hot) and descending (cool) waters.-

DISCUSSION OF THE RESULTS.

The presented results include fluorite from Boguszéw and Stanistawow
into:.group - of,‘hydrotliermal ‘'minerals of low- to moderate-temperature
erigin. These: results. agree ‘in general :with determinations performed by
the same - method - by -A. Kozlowski (published in: Kowalski 1977) but
they represent Ty distribution in the deposit by more detailed manner,
especially taking.into account the depth of the fluorite origin. The
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results of decrepitation -of fluorite from the same deposits presented by
Pawlowska (1973) are different and -the estimated temperatures of
crystallization are higher than Ty given in the present paper. However,
temperatures obtained by the two meéthods, " homogenization and
decrepitation of inclusions, cannot -be compared due to low aceuracy,
ambiguity ‘and other uncertainties of the’ decrepitation ‘method.
 Fluorites from the comparative samples may 'be ‘also” included into
the same temperature group (Table 2), since the obtained minimum
crystallization temperatures 110-—166°C fall into enithermal stase of the
-hydrothermal process after- Fersman.

The discussed deposits of barite-fluorite type from the -Sudetes and
similar comparative locations in GDR occur in the area of the Middle-
- -European metallogenic province, and ‘striicturally they belong to one
geological unit of the Bohemian massif, Its development was of poly-
‘magmatic and multistage nature, as-the. massif is cut by numerous
-deep-seated faults ascertained by seismie. studies.'A number of the faulis
expand below the Moho discontinuity reaching the upper mantle, the
others disappear at various depths in the Earth’s crust ‘(Zeman 1973).
According to Zeman, these faults had an extremely important influence
‘upon the magmatic' events, ‘since they ‘'were also the ways of ‘migration
‘of the mineralizing solutions. It is. notéworthy that similar assumptions
were already expressed by Grushkin (1964) who presented evidences that
origin of the majority of the world’s barite-flucrite deposits, mostly
-low-and :mederate-temperature - ones; is' connected with migration of the
potentially mineral-forming- substance ‘from the deep-seated -magmatic
.-chambers. -

On the basis of the referred opinions and the writér's own ‘results,
the conclusion may be expressed on the hydrothermal origin of the
studied deposits in the Sudetes. However, neither the present paper,
nor any hitherto published data determine unambiguously the place of
generation of the mineral-forming solutions. Thus, one may conclude
again that the barite-fluorite deposits under study have formed due to
activity of the deep-seated magmatic chambers but unfortunately still

of unknown location.
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TEMPERATURY POWSRTANIA FLUORYTU W. NIEKTORYCH ZELOZACH
BARYTOWYCH SUDETOW

(Streszczenie)

Przedmiotem pracy jest rozpomanie temperatur powstania fluorytu wystepu-
jacego w zlozach barytu w Boguszowie i Stanistawowie ‘w Sudetach, Temperatury
krystalizacji wyznaczone metods homogenizacji inkluzji (patrz pl 1) wskazujy, ze
fluoryt jest tutaj produktiem Srednio- i niskotemperaturowych rozbworéw hydro-
termalnych. Stwierdzono takie =miennosé temperatur powstania tego mineraly
w profilach pionowych obu kopalfi: w Boguszowie od 113°C (poziom XII, glebo-
kosé 240 m) do 157°C (poziom XIX, gl 380 m), orez w Stanistawowie od 144°C
(poziom VIIA, gl 160 m) do 245°C (wiercenie, gt 620642 m). Ze zmiennoseig -
tych temperatur krystalizacli zwiazame jest zabarwienie fluorytu: odmiany bez-
barwne i i6ite powstawaly w temperaturach 130—110°C, natomiast zielone (Bogu-’
sz6w) — w temperaturach 170—135°C. Gradienty spadicu temperatury w obreble
obu zi6Z sj generalnie coraz wyzsze w strefach przypowierzchniowych; warto§é ich
dla zlotza w Boguszowie wynosi 0,31°C/m, za$ dla Stanistawowa — od kilicu dzie-
sigtych do 1°C/m. Spadek H{emperatury byt tutaj rezultatem bgdZ normalnego
ochladzania roztworéw hydrotermalnych, bgdZ mieszania sl ich z wodami descen-
syjnymi, -
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