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Fluorite' origin temperatures in some' barite 
veins in the Sudetes 

ABSTRACT: The m4nimum crystallization temperatures of ,fluorite from barite 
veins a't Bogusz6w · and StanislawOw in the Sudetes Mts, determined by the 
homc:Jeen.iZ3Jtion method, permitted ,the ·recognition of this mineral as a product of 
the activdlty of. ~e-' W lJaw~raJture hydrot.bermal solutions. The 
determined. ·temperaiuresvarieci along ,the vertical extent of too veins, making 
possfible the calculatiO!ll. of ·the g;radient . of .crystalllization temperature, and to 

suggest tIbe gradual cooling of the m.ineral-forming S'Olutions. 

INTRODUCTION 

The . vein deposit of barite at Bogusz6w bearing the subordinate 
fluorite, occurs within the Upper Carboniferous rhyolite body in the 
western part of ' the Inner-Sudetic Depression (cf. 'Grocholski 1965). 
Simila1' deposit at Stanislaw6w, in the NE margin of the Kaczawa Mts, 
for:m~d. iJl.:.tbe :LQwerPaleozoie.:l'ock.s, very·,diversified :lithologically but 
esselitial1y' of ; t1ie: ~trus.lvearid subvol~c' orlgin '(cf. ·Wajsptych·1974Y. 

The barite deposits at Bogusz6w and Stanislaw6w being the main 
sourees -of the bari'te·l'8'W' material in' .the ·:Sudetes (cf. Text~fig. 1), ·.have 
been the SUbject , of· diverse ": economic :and geochemical-mineralogicai 
studie:s(pawlowo$a 1~70, 1973; Paul<>: 1972,1973; KowaIski 1976, 1977); 

The main stage Df.' the barite-fJ.uorit~ mine~lWltion; at Bogusz6w was 
pr~~e4. by : a.lbit~tiQn! Qf vQl~~~~ . :l'oc:g '.,and · cry~ta1liz~tion . of illite, 
po~etbne~ , of . dicki,te, . k%>}ip~}:et. . h.emati~~,.· . ut.:l¥l.inite,o and ' ~seminated. 
pyrite With~sphalerite. The final process was the silicif:i:ca~ion' with · 
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a scarce sulfide mineralization. Barite, the commonest mineral in the 
vi!DS, occurs m paragenses wi1ih su'lfidei, f,!uorite or quartZ.' Th~ origin 
of those parageneses was associated with. tectonic disturbances (Kowal
ski 1976). The deposit consists of the two veins which join each other 
at the depth about 160 m. Their thickness varies, achieving 2 m; the dip 
is about 800 NE. The veins display generally a simple structure and 
a tendency to pinching. . 

Fla. 1. OccurzeDce Bites of the IJ:JaIrKe mUleIralIzaUcmiD ' the ' .sucWes (ofta' JeJ.'IZIIlIl6. 
a1d &: Koma6 19'10; Iilb.pIt1ed); aol4d JiDes dezLote the more ~ 'faults 

In . the StanisJlawGw region, - the two ore-bearing veins are known 
(StanislawOw apd Wllcza). The vein Stanisla~6w formed in the .. NW-BE 
dislocation zone, ', consists essentially of barite, which appears in 

parageneses with iron and manganese oxides (the latter of psilomeiane
-hollandi~e group), fluorite ' plus sulfides plus carbonates. This . vein of 
strike 1400 and SW dip, reveaIing snia1I lOcal variations, Was investigated 
along the distance 990 m and down to the depth 642 m ~rehole St 
18IS). Thickness of the vein rangeS from 1 to 3 . m, but sometimes to as 
much as 6 or' 8 m. The average thiC'k:ioe. at the depth 100 m eXceeds 
a little the· thick:nais at the sUr.faoe,' and k;ldividU8ll aPOJ:llhyses are short 
and thin. 
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Primary and secondary incl'uSJions .in the investigated flu()rires 
1 end 2 - secondary from Stanislaw6w (sample St l8/S), X448; 3 - primary 
and secondall'Y from Boguszow (level XIX), X 512; 4 - seoondary from the 
RottlebeI'ode mine in GDR, X480; 5 - primary and secondaTY from the R()ttIe
berode mine in GDR, X500; 6 - secondary ftrom BoguS"Z6w (level XIX). X46a 



Table 1 

Crystallization temperatures of fluorite from Bogusz6w and StaIiislaw6w, de
termined by ,the method of homogenization of inclusions 

Location Level and Te"flpr.tvr" of homogenizetion, °c 
end depth, a a1niau. ."xl.vlI prleery .econdary Colour of fluorlte 

No. of ... ple inclueions inclueiona 

BOGUSZ~W 

63/77-1 XII 104 134 75-134 colourl.aa 
!!3/77-2 SE reglon 74 113 everega 74-104 blullh-graan 
89/77 :>40 79 113 113 pe le ydlow 

BXIX-l XIX 66 144 95-219 ydlow 
BXIX-2 SE reglon 71 219 eve rage 66-110 greenish 3BO 1157 

STAHIStAO 
5t7/77 VIIA NW 5B 170 108-170 58-104 colourla.. end 

160 av. 144 pda blu1ah 
SUO/77 IX se 70 210 112-210 70-108 graanilh 200 ev. 173 
SU7 - XI NW B8 221 l1B-221 68-114 bluiah-whUe 19/77 240 av. 174 

Table 2 

Crystallization !lem.peratures of fluOll'i-te from the comparative localites in GDR. 
determined by the method of homogenization of inclus.f.ons 

T .. peratura of hoeogen1zatlon °c 
Location .. lnll1ulI .axll1ulI .verage of the pr111ary Colour of fluorite 

lnclullions 

HARZ MTS 

Stre .. barg eine 
Se.pIa No. 1 7B 12B 110 ",hite-grean1Ih 
Se.ple No. 7· 76 164 135 blue, gr.an . 

GIa.ab.ch IIlna 72 206 148 "r.,nllh 
Rotleberode .1ne 70 146 123 bluieh-gr .. n 

THURINGIAN FOREST 
Stalnbach mlne 66 112 110 green1eh 

Table 3 

Gradients of the tempemture of fluorite origin in the barite-fluorite deposits 
at BoguszOw and stamsJawOw 

Location and depth range Ta.parature gradient 
.ining levala •• tr.e °C/a 

BOGU5Z6W 
XII-XIX 240-380 0.31 

STANIStAwt1W 
VllA-IX 160-200 1.0 
VIIA-XI 160-240 0.38 

VI lA-drlll1ng 160-6",,0 0.21 
XI-drilling 2""0-640 0.35 
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LOCATION OF SAMPLES AND METHOD$,,' OF INVESTIGAtiONS 

The IWIl\Ples of badte 8LDId fluorite were taken. at BoguS'Z6w iD ,the mining 
levels from No. XII down to No. XIX and at the dump near the sbaofts B and C, 
moreover in the leve1s Nos. XII, XIII and XV - from the SE section' in the thIrd 
region, arid an the. level XIX - trom the prospecting exploit&ti<Jn w.all, about 
2,000 m . to SE from the shalt B • . 

The samples from Stanlslaw6w come from the levels No. VII - Xl and 
from the dump; In ·the levels VII, VIIA, VIII and XI they were' collected in the 
NW (ceot:ral) part, whereas in the level · IX-both in the NW . and SE parts.' ' 

The above samples were supplemented by those from the drilling Stapislaw6w 
St. I8/S from the depth interval 620 to 642 m, and by the specimens kept in the 
collection of the Institute of GeochemiBtry, Minera~gy and Petl"Q§l'aPby, and 
coming from 'bhe Harz. Mts, and the 'Dhurlngian Forest (see P~. 1, Figs 1---6). 

Themlnimum ~tuAs C4 crystallization of fi~orl.te we~e determined by 
method of bomogen.ilzation of inclusiOllS. Till! poilsheci preparations were of 
thickness' 0.2 'to 1.0 mm, and the meas~en.ts were .pe;formed in the microscope 
heating stage constr.ucted 'by A. Kozlowaki aDd l.. Karwowaki (see Kozlowski 1978), 
with R-.PtRh ;thermocouple calibrated a!I; mel'blng ,points of salts. The types . of 
inclwdima were. diBtinguiBhedusmg criteria described etsewhere (e.g. Eimakov 1948, 
Pawl~ka 1975). The sltudied samples l'epresented all tynes .of fiuorlte known from 
the area; t'Otal nUmlber of meast.tremen'ts aahieved 600. 

CRYSTAI:.LIZATION TEMPERATURES OF FLUORITE 

Measurements of the homogenization temperatures were' made both 
for primary and secondary inclusions, all of two-phas.e type homo.. 
genizing in liquid. Rarely, inclusionS with large gas bubble in fluorite 
from . StanislawOw (levels . IXSE. XlNW) have homogenized in gaseous 
phase~ However, this fact does not prove the existence of pneumatolytic 
solution, but it was C&JUSed by leakage of those ,peculiar inclusions. In 
the ~mallest studie4 inc1\lsions, the migration of gas bubble in the 
thermal gradient and Brownian movements were observed. 

The obtained homogenization teIriperatures (TH) of inclusions in 
fluorite (Table 1) yielded the mean temperatures of the origin of this 
mineral. at Bogusz6w as equal 11a°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 Stanislaw6w deposit. The 
measuretnents gave the mean minimum .temperatures from 144°C for 
the level VIIA (upper) to 174°C for .the level XI (lower). Teinp~atures 
of the origin of fhiorite at the depth 620--642 m (borehole St18/S) equal 
160°C-245°C, being the highest ones found for the mineral under studr. 
The results (Table 1) prove that fluorite from Stanislaw6w have 
crystalliZed at higher temperature than that one frain Bogusz6w. 
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The differences in the . temper~ture of ,crystallization were found for 
colou~Erl 'varieties qf flJUorlt~ :m:m &gusz6W. COlourl~ or yeHowish 
fluotite from the level XII yielded TH about 1l0oC"pale green -135°C, 
simillar f~e:was ascerta:illed for the level XIX. wnere·TI:i: equa1130oC, 
and l'70°Cresp~ctively. The comparative samples frori;. the Ha;rZ'Mt's ,and 
the' ,T~riog'i8n Forest have yi~decl smillar values (Table ,2). , i " . , 

_ ~he obt~ed TH of secondary inclusions in ~luorites of tlie , two 
studied 'sudetic deposits, were generally lower than TH of the primary 
inclUsions (Table 1) and they are connected with later alterations invol- , 
ying the formerly precipitated mineral 

GRAmENTS OF THE TEMPERATURE DECREASE 

The, results yielded by the j,nc1usionstudies alter ·regularly along the 
vertical extent of the mineralized body. That fact was the basis of 
calculation of the gl'8dients in temperature decrease, for the fluorite 
origiIi within the ranges of the barite-fluorite formation. At the B~ 
guazOw depOsit the gradient calculated for' tWo' extreme mining levels 
(XII and XIX) was determined for 0.31°C/m. 

At' the StanWaw6w deposit, certain variations of the gradient were 
revealed (Table 3). The lorlgest section of the deposit that might be 
recently studied having 482 'm, i.e. boreholt~'St18is; submitting samples 
from the mining level XIIIA to the depth 642 m. was characterized in 
genetal by'· the 'gradient 0.21 QC/m. The, interval between' the, :tnining 
levels VIIA and ' XI (80 m) . has higher value of the gradient eXceeding 
0.3°C/m, whereas the distance 'between the topnrost milling levelS VlIA 
and"JX (40 'm) gave the valbe:'ofthe gradient 'as ' high as l.OoC/nL 

Consequently ' the s.bov~ result sugg~Sf 'tlie tendency for a 'rriore:rapid 
temperature decrease' in the shallow,stlbsu:rface parts of the deposit. This 
phenom.enon may be 'eXiplained either by a ,simple .oooling of the' hydro
thermal solutions 'due ' io wall-rockthertrial 'conductiVity during 
crystallization in opened and just opening fractures. or bY'a ,mixing of 
the ascending Qlot)and descending (cool) waters. , 

DISCUSSIO~ OF THE RESULTS . 

The'JPreBsn:ted" results i,nclude :flUOrite from Bogusz6w: and Stanislaw6w 
into ' group., of;:hydt:ptherlilal ~ minera1s of,low- , to D;loderate:-temperatW'e 
origin. ,TheSe' re~lts , agree In ·generill :with deteI:minatioJ:lS. performed by 
the' same,method"by ·A. KozJawski (published in: Kowalski 1977) but 
they represent TH distribution in 'the deposit by ,more detailed manner, 
especially ta~ing dnto account ,the, depth ~ , the · fl1!o:r1te origih" 'Ple 



results of decrepitation of fluorite ~from the samech:posi.ts prE!flented by 
Pawlowskla (1973) are different· and, , the estimated. temperatures a.f 
crystallization are higher than TH given 'in the present paper. Howe'Ver, 
temperatures obtained. by the 'two methods, ' homogenization and 
deCrepitation of inclusions, 'cannot 'be compared due to low 9C!C!n racy, 
ambIgl,lity 'and other uncerta.ihties of' the' decrepitation , metho~, . 
" Fluorltea from the comparative ' Samples may 'be 'also" fuciuded into 
~e ~e temperatur.e grouP (Table 2)~: sim!e the'" obtained minimum 
crystallization. temperatures llO-166°C fall into @Dithpl"mJll lttJlC1P of' the 

,hydrothermal' process after· Fersman. 
The discussed deposits· of barite-fluorite type from -the "S'udetes ana 

Similar comparative ,locations ~ GDR occur in the area ' of' the Middle
-European 'metallogenic pr,ovmce, .and ~'$tr;ucturaUy they ' belong to one 
geological unit of the BOheinian . ma~~Its developmentwQs of ,poly

'mBgmatic and .m~tistage,J;lature, · !is ' i~e, 'masSif is ' 'cut' by , nume~ous 
deep-seated faul~ aSCertained by seismi.c ,studies.A nwnber of , th~ faults 
eJq)8l1d, below the Moho discontinuIty reaching the upper mantle, the 
others disappear at various depths m the Earth's crust '(Zeman 1973). 
According to Zeman, these' faults hadanextrenielyiInportaDt influence 
. upon the magmaitiC' even1E, 's,mce 'they \~eie . ~,'the wa,ys 'of InigrS/tion 
01 the ,. tillneraliiing solutions. It ,,-is. , notewc;>Tthy ,that Similar, /lsSumptions 
wefe already expressed by ··ctt~hl.t~ (19,64)whQPiesented evidences that 
origin of the majority of the world's 'barite.,.auorite ,deposits, .mostly 

,:low~d :~oderate-;tempereture. ones, is: connected with ,nUgratioIl -of the 
potentially mineral..;.fornung· substance !fiom the deep-seated ·mallmatic 

, chambers. ' 
On the basis of theteterrea' cpwons ana me writer's OWn 'results, 

the conclUsion may be expres.sed on the hydrothennal origin of the 
studied deposits in the Sudetes. H~e:verJ neither the present paper, 
nor any hitherto published data determine unambiguously the place of 
generation of the mineral-fonning 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. 

Institute of Geochemi8try, Mtneralogll and Petrographll 
of the Warsaw University, 
AI. 2'1Dirki i ·Wigu1'1/ 93, 
02-089 Warszawa, Poland 
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E. CHOJECKA 

TEMPEBATUBY POWSTANIA FLUORYTU W· NlEKTORYCB ZI..OZACB 
BARYTOWYCB SUDETOw 

(Streszczenie) 

PrUldmi.otem IPl"liq jest rozpozwmie temperatur powstania fiuorytu wystt:pu
jllcego w doZ8Ch ba·ryturw Boguswwde i Standslawow.ie w Sudetacll. Temperatury 
krystalizacji wyznaczone metocbl homogenizacji inkluzji · (patTz pL 1) wskazujll, Ze 
fluoryt jest tuf;aJ prodUktem 6redniiO- d nia'k:atemperaturowych roz'bworow ~ 
termalnych .. stwierdzono takZe zmien.nmc It~tur powlitanda tego mineralu 
w promach ~onowycll Clbu kIapa1fl: rw Bogus.zowie od llSOC (poztom XII, Ilf:bo
koa6 240 m) do 157°C ~2liom X~, gI. "Seo m), oftIcI: w staaialawowie od 1440C 
(pozi:om VIIA, g1. 160 m) do 2450C (wiercenie, gl. 62()';"'642 nil. Ze zmiennosmll · 
tych temperat.ur ~ lZWoUpane jest zaba.tw.lenie fluorytu: odmian7 bez
barwne i z6lte prwstawaq w temperaltUll'8eh lSD-lIOoC, aatomlut 'Zlelone (Bogu-' 
sz6w) . - w temper&tourach 17D-186OC. GtradleDty spadku temperatlury 'W abr1:b1e 
obu 'ZI6z sll generalnie coraz wyZaZe w Btrefach Pl"QPlWIlendmf.OW)"ch; 'WBl'toIi6 icb 
dla rdot.a 1W Boguazowie wynoal O,310CJm, aj . dla stlUlislawowa - od kUku dzie
siJltych do 10CJm. Spadek ltempntury bJi tutaj rezultatem bI&dt DO~ 
ochlactzan.la roztwor6w hydrdterma~h, .~ mlesmoia silt ilch .z wodami de8CeD
syjnymi. 
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