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We de scribe schee lite in five types of min eral de posit from the Bo he mian Mas sif (greisen, orogenic Au, re duced in tru sion-re -
lated gold sys tems (RIRGS), ox i dized and re duced skarn) via cathodoluminescence (CL) im ag ing and la ser ab la tion in duc -
tively cou pled plasma mass spec trom e try (LA-ICP-MS) anal y ses. We doc u ment vari abil ity in the schee lite com po si tion
within sin gle grains and/or de posit types that re flects the na ture and evo lu tion of the ore-form ing flu ids. We pro vide schee lite
typ i cal trace el e ment char ac ter is tics and chondrite-nor mal ized REE pat terns for dif fer ent de posit types, con firm ing that
schee lite can be used as an in di ca tor min eral for their ex plo ra tion. For ex am ple, schee lite from greisen-re lated de pos its is
usu ally rich in Sn, Sr, Y and HREE with var i ous ranges of me dian val ues in in di vid ual de pos its (0.05–8.0 ppm,
232.4–567.1 ppm, 0.06–465.0 ppm and 0.06–632.5 ppm, re spec tively) and with typ i cal chondrite-nor mal ized REE pat terns
show ing Eu neg a tive or pos i tive anom aly. Un der UV light schee lite from Sn-W de pos its dis plays vari able colours from whit -
ish via yel low ish to blu ish. In con trast to greisen-re lated de pos its, schee lite from Au-orogenic as so ci a tion is usu ally rel a tive
rich in Pb (me dian range in in di vid ual de pos its: 6.1–11.2 ppm), and rel a tively poor in Mg, Mo and Nb. Flat and bell-type
chondrite-nor mal ized REE pat terns show a pro nounced Eu pos i tive anom aly. Un der UV light it is pre dom i nantly ho mog e -
nous and blu ish. Schee lite from ox i dized skarn is en riched in Mo, Nb and SLREE (me dian range in in di vid ual de pos its:
311.4–7214.1 ppm, 1.3–214.9 ppm, and 1.1–1375.8 ppm, re spec tively), and schee lite from re duced skarns is char ac ter ized
by the low est me dian ranges of Nb (1.7–107.8 ppm), Y (0.69–41.1 ppm), Mn (0.5–17.0 ppm) and Zn (0.04–0.252 ppm) in in -
di vid ual de pos its, when com pared to all the groups stud ied. Schee lite from ox i dized and re duced skarn de pos its dis plays
sev eral types of chondrite-nor mal ized pat tern: (1) LREE-en riched with a pos i tive or neg a tive Eu anom aly, (2) Bell-shaped
REE pat terns with neg a tive or with out Eu anom aly, and (3) Flat REE pat terns with a neg a tive Eu anom aly. Schee lite from ox i -
dized and re duced skarn de pos its is com monly zoned and mostly blu ish un der UV light.

Key words: schee lite, gold de pos its, skarns, greisen-type de pos its, Bo he mian Mas sif.

INTRODUCTION

La ser Ab la tion In duc tively Plasma Cou pled Mass Spec -
trom e try (LA-ICP-MS) spot anal y sis and map ping have been
suc cess fully used to doc u ment and in ter pret trends of trace el e -
ment dis tri bu tion in sulphides such as py rite, ar seno py rite, chal -
co py rite, sphalerite, mo lyb de nite and oth ers (e.g., Cook et al.,
2009, 2013; Large et al., 2009, 2014; Sung et al., 2009; Lin et
al., 2011; Thomas et al., 2011; Winderbaum et al., 2012;

Pašava et al., 2013, 2017; George et al., 2015; Caraballo et al.,
2023a, b). Cathodoluminescene (CL) im ag ing has proved to be
an ef fec tive tech nique for re veal ing in ter nal tex ture, zon ing and
trace el e ment dis tri bu tion in schee lite (Gaft et al., 1999;
Brugger et al., 2002; Poulin et al., 2016; Ding et al., 2018;
Zhang et al., 2018; Sciuba et al., 2020).

Schee lite (CaWO4) is a com mon ac ces sory min eral that oc -
curs in dif fer ent types of ore de pos its and, on the ba sis of study
of REE and other trace el e ment dis tri bu tion, it has been pro -
posed as an im por tant in di ca tor min eral for tar get ing Au
(polymetallic), W and skarn-type de pos its (Malec, 1985;
Štemprok and Mašková, 1992; Ghaderi et al., 1999; Dostal et
al., 2009; Chowdhury et al., 2011; Poulin et al., 2016; Fu et al.,
2017; McClenaghan et al., 2017; Manéglia et al., 2018; Zhao et
al., 2018; Yuan et al., 2019; Sciuba et al., 2020; Miranda et al.,
2022, 2024).
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Schee lite is also a ma jor min eral in greisen and skarn-type
de pos its (Xiong et al., 2006; Ren et al., 2010; Song et al., 2014;
Guo et al., 2016; Poulin, 2016; Poulin et al., 2016, 2018) and an
ac ces sory min eral in aplite, peg ma tite and meta mor phosed
sed i men tary ex ha la tive Fe-Mn (Brugger et al., 1998; Uspensky
et al., 1998) and volcanogenic mas sive sul phide de pos its
(Poulin, 2016; Poulin et al., 2016, 2018).

Schee lite and powellite (CaMoO4) form a par tial solid so lu -
tion where Mo6+ sub sti tutes for W6+ (Tysonet al., 1988). Re -
place ment of W by Mo and Ca by Sr, Pb, Fe, Mn, Ba and REE
have been re ported (Cottrant, 1981; Raimbault et al., 1993;
Ghaderi et al., 1999) and con tents of Na, V, Nb, Ta, S, As, Pb,
U, Th, Mn, Fe, Au, Ba, B, Co, Cr, K, Ni, Sb Sc, Bi, Cu, Sn, Zn, Li, 
Ti and Rb have been mea sured in var i ous amounts in schee lite
in dif fer ent types of de pos its (Anglin, 1996; Eichhorn et al.1997;
Zhigang et al., 1998; Ghaderi et al., 1999; Brugger et al., 2000a, 
b; Brugger et al., 2002; Xiong et al., 2006; Liu Yan et al., 2007;
Dostal et al., 2009; Graupner et al., 2010; Peng et al., 2010;
Ren et al., 2010; Song et al., 2014; Hazarika et al., 2016;
Poulin, 2016; Poulin et al., 2016; Fu et al., 2017; Sun and Chen, 
2017, Sciuba et al., 2020; Miranda et al., 2022, 2024). The REE 
dis tri bu tion pat terns and to tal REE con cen tra tions in schee lite
play an im por tant role in in ves ti gat ing their pre cip i ta tion pro -
cesses. Eu ro pium anom a lies iden ti fied in many de pos its can be 
used to in di cate the tem per a ture of schee lite crys tal li za tion, the
el e men tal sub sti tu tion mech a nism, and Na ac tiv ity dur ing
schee lite crys tal li za tion as well as the re dox state (Ghaderi et
al., 1999; Brugger et al., 2000a, 2008; Song et al., 2014).
Anom a lies in Eu val ues can re flect the de gree of magma dif fer -
en ti a tion, and are also closely re lated to the pH of the fluid
(Guo, Z. et al., 2016; Fu et al., 2017; Ding et al., 2018; Zhang et
al., 2018; Yuan et al., 2019; Sciuba et al., 2020). In hy dro ther -
mal flu ids, Sverjensky (1984) showed that Eu2+ pre dom i nates at 
tem per a tures above 250°C. The high REE con cen tra tions
(~10–5000 ppm; Uspensky et al., 1998) in schee lite have been
used for Sm-Nd geo chron ol ogy to date gold min er al iza tion
(Anglin et al., 1996; Frei et al., 1998; Uspensky et al., 1998;
Kempe et al., 2001; Rob erts et al., 2006) whereas the Sr and
Nd iso to pic com po si tions have been used to con strain the
sources and path ways of au rif er ous hy dro ther mal flu ids (Bell et
al.,1989; Kent et al., 1995; Darbyshire et al., 1996; Frei et al.,
1998).

Anal y sis of bulk min eral chem i cal com po si tion of dif fer ent
types of schee lite from the Bo he mian Mas sif us ing in stru men tal 
neu tron ac ti va tion anal y sis (INAA) was done by Malec (1985).
On the ba sis of his col lec tion we pro vide new in situ LA-ICP-MS
data on the dis tri bu tion of REE and other trace el e ments in
schee lite from the Bo he mian Mas sif, from greisen, orogenic
gold, re duced in tru sion re lated gold sys tem (RIRGS), and ox i -
dized and re duced skarn as so ci a tions, and also schee lite from
other as so ci a tions that are not re lated to any of the pre vi ous
groups. We also doc u ment how dif fer ent the trace el e ment
chem i cal com po si tion of schee lite can be within a spe cific type
of min er al iza tion, this vari a tion be ing a func tion of the or i gin,
com po si tion and physico-chem i cal con di tions of the hy dro ther -
mal flu ids from which it pre cip i tates. It can also be sig nif i cantly
in flu enced by the dis tri bu tion of REE and other trace el e ments
within co-ex ist ing min eral phases. We pro vide fur ther ev i dence
that schee lite chem i cal com po si tion can be used to fin ger print
in di ca tor min eral prov e nance in ex plo ra tion and min eral as -
sess ment sur veys.

CHARACTERISTICS OF SELECTED TYPES 
OF MINERAL DEPOSITS, SCHEELITE TEXTURE

AND MINERAL ASSEMBLAGE

Ba sic char ac ter is tics of the schee lite oc cur rences stud ied
from the Bo he mian Mas sif, rep re sent ing greisen/quartz-vein-,
orogenic gold-, Au-RIRGS- and ox i dized and re duced skarn as -
so ci a tions are sum ma rized in Ta ble 1 and their lo ca tion shown
on Fig ure 1. Ma jor de pos its are briefly de scribed in the fol low ing 
text.

SN-W-BEARING GREISENIZED GRANITE 
AND RELATED QUARTZ VEINS

The Sn-W-(Li) greisen de pos its are mostly formed by cas -
sit er ite, wolf ram ite and zinnwaldite, and are re lated to strongly
frac tion ated Variscan S and A type gran ite af fin i ties within the
Saxothuringian Unit along the Czech–Ger man bound ary
(Erzgebirge). Schee lite is wide spread in Sn-W de pos its at
Cínovec, Horní Slavkov-Krásno-Huber and other lo cal i ties
(Seltman and Štemprok, 1995). Brief char ac ter is tics of these
sites, in clud ing Horní Babákov, Ovesná Lhota and Cetoraz, are
given in Ta ble 1.

The Cínovec de posit (Fig. 1) had been ex ploited since the
14th cen tury. The de posit is ge net i cally linked to a late Variscan
highly frac tion ated A-type gra nitic in tru sion form ing the lat est
evo lu tion ary stage of the vol cano-plutonic sys tem of the Teplice 
cal dera. The ore-bear ing al bite-zinnwaldite gran ite forms a
mostly hid den cu pola-like body with an el lip ti cal N–S elon gated
out crop (1.4 ´ 0.3 km). Its up per part, up to a depth of 750 m, is
formed by al bite-zinnwaldite gran ites, while the deeper part
con sists of bi o tite gran ites. In the up per most part of the pluton
(the “can opy”) up to a depth of ~300 m, the gran ite is al tered,
cross cut with pla nar quartz-zinnwaldite veins and partly
greisenized. Stockscheider (mar ginal peg ma tite) forms a sev -
eral dm- to 2.5 m-thick layer at the con tact be tween the gran ite
cu pola and the sur round ing rhy o lite (Breiter et al., 2017a).

Tin and tung sten min er al iza tion is spa tially as so ci ated with
a cu pola of lith ium-al bite gran ite, sep a rated from the en clos ing
Teplice rhy o lite by a con tin u ous peg ma tite rim (Stockscheider
et al., 2017a). The main min er als form ing the Li-Sn-W min er al -
iza tion are quartz, wolf ram ite, zinnwaldite, to paz, cas sit er ite,
flu o rite, feld spar, hydromuscovite and schee lite, while
sulphides are rep re sented by ar seno py rite, stanine sphalerite,
ga lena, Bi and Cu min er als (in clud ing na tive bis muth, bis muthi -
nite, chal co py rite), py rite and other min er als (Štemprok, 1965;
Breiter et al., 2017b). On the Czech side, to tal geo log i cal re -
sources were cal cu lated at ~ 564 ́  106 t of Li-Sn-W ore av er ag -
ing 0.057% Sn, 0.016% W and 0.2% Li (Newall, 2015). Apart
from this, the Cínovec de posit also has sig nif i cant con tents of
Nb, Ta and es pe cially Sc (Hreus et al., 2021), and hence dif fers
dis tinctly from the greisen ores in the west ern part of the Krušné 
hory Mts. (Štemprok et al., 1995; Breiter et al., 2017a).

We stud ied two types of schee lite: (a) grey ish-white large
grains from mas sive greisen (SCH-47) and (b) red dish-brown
large grains from vein greisen (SCH-48).

The Krásno-Huber de posit, yielded 10–12 000 t of me tal -
lic Sn dur ing its 600 year min ing his tory un til it was aban doned
in 1987. Sn-W-Li ores oc cur within quartz veins and stocks in
greisen. The main min er als in clude zinnwaldite, to paz, cas sit er -
ite, wolf ram ite, chal co py rite, sphalerite and ar seno py rite, ac -
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com pa nied by less fre quent mo lyb de nite, stannite, bornite,
covel lite and rare schee lite (Beran and Sejkora, 2006). The ore
grade de creased from 1.5–1.7% Sn close to the sur face, in the
year 1540, to 0.2–0.4% Sn at depth in the 18th cen tury. It is a
typ i cal greisen-type de posit, spa tially and ge net i cally linked to
the youn ger in tru sive com plex of S-type acidic in tru sions and
es pe cially with their Li-F rich mem bers. This was sup ported by
Re-Os dat ing of mo lyb de nite at 323.3 ±1.6 (Ackerman et al.,
2017), in di cat ing close tem po ral re la tion ship with gran ites of the 
Eibenstock–Nejdek pluton.

We stud ied two 1-mm grains from greisen (SCH-43), which
were very light blue and ho mo ge neous in cathodoluminiscence
(CL). Schee lite is as so ci ated with chal co py rite and wolf ram ite.

OROGENIC AU DEPOSITS

In the Bo he mian Mas sif, schee lite is com monly found in
orogenic gold de pos its (e.g., Jílové de posit, Kašperské Hory
de posit) and pros pects (Sobìtice and Orlík u Humpolce – see
Ta ble 1 for more in for ma tion; Morávek, 1995a).

THE JÍLOVÉ AU DEPOSIT

The Jílové de posit (Morávek, 1971; Morávek, 1995b, 1996)
is lo cated in the cen tral part of the Bo he mian Mas sif and rep re -
sents a vein to stockwork type of orogenic gold de posit
(Zachariáš et al., 2013). It was the most im por tant mine in the

for mer Bo he mian King dom dur ing the me di eval times. It is es ti -
mated that about 6 to 10 t of gold was mined from the Jílové de -
posit in the past; re main ing re sources are es ti mated to be be -
tween 13 and 17 t of Au. On the ba sis of the 40Ar/39Ar age of hy -
dro ther mal mus co vite, the for ma tion of the gold-bear ing quartz
veins hosted by re verse faults in the Jílové de posit oc curred at
339 ±1.5 Ma. The min er al iza tion is es sen tially co eval with the
late in tru sive phases of the Cen tral Bo he mian Plutonic Com -
plex and with late-orogenic large-scale tec tonic move ments at
the bound ary be tween two crustal ter ranes (Teplá-Barrandian
and Moldanubian). Morávek (1971) iden ti fied six stages of
Variscan gold-bear ing min er al iza tion in the Jílové de posit.
Schee lite-bear ing as sem blages (stages 2–3) pre cip i tated at
292 ±8°C from a low-sa lin ity fluid with cal cu lated val ues:
d18OSMOW = +4.2 ±0.5‰ and d13CPDB = –11 ±1‰. Some veins in
the south ern part of the Jílové dis trict con tain schee lite in as so -
ci a tion with do lo mite and/or quartz.

The or ange schee lite grain, up to 0.5 cm across (SCH-41-
gen er ally ho mo ge neous and show ing pale yel low luminiscence), 
from a quartz vein sev eral cm thick, co mes from the third level of
the Pepø mine. The quartz vein is hosted in meta vol can ic rocks of 
the Jílové Belt (Morávek, 1971). Schee lite in the vein is lo cally cut 
by a sys tem of tiny car bon ate veinlets. Ac cord ing to Morávek
(1971) the schee lite is youn ger than the main quartz ma trix and
lo cally crys tal li za tion of both quartz and schee lite was con tem po -
ra ne ous. The schee lite is youn ger than the mo lyb de nite and
older than the gold (Morávek, 1971).

Jan Pašava et al.  / Geo log i cal Quar terly, 2025, 69, 25 3

Fig . 1. Dis tri bu tion of the schee lite lo cal i ties stud ied in the Czech Re pub lic

TBU – Teplá-Barrandian Unit, SU – Saxothuringian Unit, MU – Moldanubian Unit, MSU – Moravo-Silesian Unit, adapted from Ackerman
et al. (2017)
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T a  b l e  1

Sum mary of the main geo log i cal char ac ter is tics of schee lite-bear ing sam ples
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Tabl. 1 cont.

* – wolf ram ite is the W ore; ** – min eral ab bre vi a tions af ter Whit ney and Ev ans (2010)
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THE KAŠPERSKÉ HORY DEPOSIT

Ex plo ra tion in the 1980s, and un til 1999, re sulted in es ti ma -
tion of a to tal re source of 50 t of Au (Punèocháø, 1992). The
Kašperské Hory gold de posit is lo cated close to the tec tonic
bound ary be tween the mo not o nous and var ied units of a re -
gional shear zone of Moldanubicum (Fig. 1). The pre dom i nant
host rock is vari ably migmatized bi o tite or bi o tite–sillimanite
paragneiss with mi nor lay ers of quartz ite, quartz–feld spar
gneiss, calc-sil i cate rocks, am phi bo lite and mar ble, ac com pa -
nied by two bod ies of orthogneiss. Variscan mag matic rocks
form small in tru sions of gra nitic lithologies be long ing to the
Moldanubian Batholith (MB) and the Cen tral Bo he mian
Plutonic Com plex (CBPC) ac com pa nied by granodiorite por -
phyry and small peg ma tite bod ies. Four stages of min er al iza -
tion were iden ti fied (Strnad et al., 2012). Stages I–II are rep re -
sented by three dif fer ent quartz vein gen er a tions formed at
~390–590°C, con tain ing vari able amounts of ar seno py rite,
schee lite, py rite, and in vis i ble gold hosted mainly by ar seno py -
rite. Eco nomic gold min er al iza tion is bound to stage III, char ac -
ter ized by the for ma tion of quartz, ga lena, na tive gold and
Bi–Te min er als at lower T con di tions (180–290°C; Strnad et al.,
2012). The gold min er al iza tion forms stratabound bod ies
bound by lay ers of calc-sil i cate rocks (Morávek and Punèocháø, 
1983) or dis sem i na tions re lated to stage II min er al iza tion. The
gold is typ i cally as so ci ated with py rite, pyrrhotite, ar seno py rite,
löllingite, mo lyb de nite, Bi–Te min er als, chlorite, scapolite and
al bite (Pertold and Punèocháø, 1996).

Ackerman et al. (2019) con cluded, on the ba sis of ar seno -
py rite and mo lyb de nite Re/Os (~341 and 333 Ma, re spec tively)
and Ar-Ar geo chron ol ogi cal data on sil i cate min er als (~332 to
325 Ma), that this Au de posit is youn ger than the gold de pos its
spa tially as so ci ated with the CBPC (~ 349–339 Ma), in di cat ing
in stead a tem po ral re la tion ship to the nearby MB.

The schee lite stud ied co mes from two lo ca tions:
(1) Schee lite from a thin quartz vein cross-cut ting finely

banded calc-sil i cate hornfels (SCH5) was sam pled in the
Nadìje gal lery in the Kašperské Hory de posit. Schee lite forms
subhedral grains, up to 0.8 mm across, in white-grey quartz ma -
trix and is ac com pa nied by ar seno py rite (up to 0.9 mm). Malec
(1985) con cluded that this schee lite was remobilized from an
ear lier schee lite phase dis sem i nated in a stratiform layer in
calc-sil i cate hornfels, dur ing the for ma tion of Au-W min er al iza -
tion.

(2) Sam ple SCH-6 is from a heavy min eral con cen trate from 
the Lohbach brook, which con tains abun dant il men ite, gar net,
lesser mag ne tite, rutile, sillimanite, clinozoisite, rare monazite,
spinel, py rite, ar seno py rite, ap a tite and na tive gold. Schee lite
(up to 3 mm in size) is intergrown with quartz, bi o tite, seri cite,
sillimanite (with in clu sions of Ti min er als and ap a tite), gar net,
py rite and li mo nite. Lo cally, schee lite con tains in clu sions of ap -
a tite and pyrrhotite. The min eral as sem blage of the heavy min -
eral con cen trate in di cates sev eral sources: (a) sillimanite-bi o -
tite gneiss, (b) quartz veins with gold and (c) skarn.

REDUCED INTRUSION-RELATED GOLD SYSTEMS (RIRGS)

Schee lite is also a com mon min eral in RIRGS of the Bo he -
mian Mas sif (e.g., Mokrsko and Èelina de posit, Vacíkov-
 Petráèkova Hora de posit – see Ta ble 1 for more in for ma tion;
Morávek, 1996).

The Mokrsko and Èelina de pos its show low-grade
(1.5–2.5 g/t Au) min er al iza tion and share fea tures of both
orogenic and RIRGS (Zachariáš et al., 2014; Fig. 1). They be -
long to the Psí Hory gold-bear ing dis trict with a long his tory of
gold min ing, since Celtic times (the 3rd to 1st cen tu ries B.C.).

The de pos its are mainly hosted by tonalite of the calc-al ka line
Sázava tonalite suite (~354 Ma, Janoušek et al., 2004) of the
CBPC. Gold dom i nantly oc curs in quartz veins (<1 mm to 1 m
thick) and stockworks with up to 1% ar seno py rite at Mokrsko,
whereas py rite and pyrrhotite are dom i nant at Èelina (Morávek
1995a), with rel a tively abun dant schee lite ac com pa nied by na -
tive bis muth, na tive gold, maldonite [Au2Bi], aurostibite [AuSb2], 
joséite-B [Bi4Te2S], pilsenite [Bi4Te3], tetradymite [Bi2Te2S],
Bi2Te, bis muthi nite [Bi2S3] and other phases (Zachariáš et al.,
2014). Mo lyb de nite has yielded Re-Os age val ues of
342.9 ±1.4 Ma (Zachariáš and Stein, 2001) and 342.6 ±2.2 Ma
(Ackerman et al., 2017), in di cat ing close re la tion ship of gold de -
po si tion with the end of in tru sive ac tiv ity (345–358 Ma,
Janoušek et al., 2004, 2010). Chal co py rite, ga lena, sphalerite,
loellingite, cubanite, tetrahedrite and ullmanite oc cur as ac ces -
sory min er als. With to tal gold re sources of 100–140 tonnes, the
Psí Hory dis trict be longs among the most im por tant gold dis -
tricts in Eu rope (Morávek, 1996).

The schee lite sam ple (SCH-3) is from a bed ding-par al lel
quartz vein as so ci ated with calc-sil i cate hornfels in am phi bo lite.
It forms small anhedral grains (0.1–0.7 mm) mostly en closed in
am phi bole and lo cally in as so ci a tion with plagioclase.

SKARN

We fol low the clas si fi ca tion of skarn de pos its into ox i dized
and re duced on the ba sis of the min eral as sem blage and
schee lite com po si tion af ter Miranda et al. (2022). Ox i dized
skarns are closely as so ci ated with mag ne tite-se ries in tru sions
emplaced at shal low crustal lev els (<2 kbar; Newberry, 1983;
Newberry and Swanson, 1986; Chang et al., 2019) and de vel -
oped in im pure car bon ates and/or he ma tite-rich metase di -
mentary host rocks (Newberry, 1983; Newberry and Swanson,
1986). In gen eral, re duced skarns are hosted in pure lime stone
and are as so ci ated with il men ite-se ries in tru sions (Ishi hara,
1977), emplaced at greater depth (>2 kbar; Newberry and
Swanson, 1986; Chang et al., 2019). Re duced skarns are char -
ac ter ized pre dom i nantly by clinopyroxene, am phi bole and
sulphides with mi nor gar net, whereas ox i dized skarns con sist
mainly of gar net, clinopyroxene, am phi bole and ox ides.

OXIDIZED SKARN

We pro vide new data on schee lite from W oc cur rences
(e.g., Mutice, Krouna, Nekvasovy Chlumy, Chedrbí, Proseè,
and Bílé Labe), see more de tailed de scrip tion in Ta ble 1.

The Obøí dùl polymetallic de posit is lo cated in the
Krkonoše moun tains of North Bo he mia and has been clas si fied
as a polymetallic skarn (Fe-Cu-Zn-As) in the exocontact of the
Variscan Krkonoše-Jizera pluton (Veselovský et al., 2018;
Fig. 1) with Re-Os ages ob tained from mo lyb de nite (312
±1.4 Ma, Ackerman et al., 2017) and ar seno py rite (307.5
±5.6 Ma, Veselovský et al., 2018). The de posit was mined in the 
past for As and Cu, with re sources es ti mated at ~100,000 t at
0.43–0.47% W and 856,000 t at 0.41–0.43% Cu and
0.19–0.49% Sn. The orebody con sists of two lenses, their thick -
nesses vary ing from 1 to 12 m. The de posit is formed by
pyroxene-gar net skarn host ing polymetallic min er al iza tion rep -
re sented by ir reg u lar clus ters, im preg na tions, and rare veinlets
of pyrrhotite, chal co py rite and ar seno py rite with mi nor py rite,
sphalerite, mo lyb de nite, cas sit er ite, stannite, schee lite, mala -
yaite, bis muthi nite and other ore min er als (Šrein and Šreinová,
2000; Pašava et al., 2016). Ore is lo cal ized in pyroxene-gar net
skarn and al tered do lo mite. Schee lite is pres ent in two as so ci a -
tions: (a) with prehnite, pumpellyite and cal cite in youn ger
quartz veins (al pine-type) cross-cut ting schee lite-bear ing con -
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tact skarn and (b) in as so ci a tion with ore min er als in con tact
meta mor phosed skarn (Malec, 1985). Most of the schee lite
sam ples came from con tact-meta mor phosed skarn and were
de scribed by Miranda et al. (2024).

REDUCED SKARN

Typ i cal ex am ples of re duced skarn de pos its with schee lite
in the Bo he mian Mas sif are the Vrbík and Kotel de pos its for
which schee lite com po si tions were re ported by Miranda et al.
(2024). We pro vide new data for schee lite from Budislav (see
Ta ble 1 for more de tailed de scrip tion).

Vrbík de posit at Horažïovice. This small schee lite de -
posit is char ac ter ized by a lense-shaped di op side skarn
(~50 ´ 19 m with a thick ness of ~1.8 m) which is in fact a xe no -
lith sit ting in the Variscan granitoids of the Cen tral Bo he mian
Plutonic Com plex (CBPC; Hujsl et al., 1987; Fig. 1). Euhedral
whit ish, greyish or slightly yel low ish grains are up to 2 cm in size 
and, lo cally, schee lite con cen tra tions reached ~40% (Hujsl et
al., 1987).

The Kotel polymetallic de posit (Krkonoše Mts.) is a
polymetallic con tact skarn, be long ing to the Krkonoše-Jizera
meta mor phic com plex, close to the con tact with the Variscan
Krkonoše-Jizera Gran ite Pluton. The skarn was briefly ex -
ploited in the 19th cen tury (Malásek, 1957). Šrein et al. (1998)
re ported Cu 0.64 wt.%, Pb 0.032 wt.%, Zn 0.037 wt.% in av er -
age ore sam ples. Grey ish-white schee lite grains (up to 4 mm)
with white to blu ish white CL zones are dis persed in the rock
ma trix, not intergrown with sulphides. The min eral paragenesis
is rep re sented by cal cite, quartz, plagioclase, grossular, di op -
side, vesuvian, epidote, actinolite, chlorite, K-feld spar, ti tan ite,
flu o rite, fluorapatite and zir con. The ore min er als are py rite,
chal co py rite, ar seno py rite, sphalerite, mi nor schee lite and
Ag-Cu-Fe sul phide (Šrein et al., 1998; Žáèek, 2008).

OTHER SETTINGS

We stud ied schee lite in quartz veins hosted in Neopro -
terozoic vol cano-sed i men tary rocks at Erpužice u Støíbra and
Tehov u Øíèan.

Erpružice u Støíbra
Schee lite (SCH-14) was taken from an aban doned quarry of 

Neoproterozoic am phi bo lite schist (metabasalt), part of the
Teplá Barrandian Unit. Schee lite forms rare fine-grained im -
preg na tions in a limonitized quartz-veinlet (Malec ,1985).

Tehov u Øíèan
Schee lite (SCH-36) is as so ci ated with ar seno py rite and

cas sit er ite in quartz-feld spar-tour ma line veinlets and tourma -
linized parts of con tact meta mor phosed schists/hornfels at the
con tact of the Øíèany Variscan gran ite (Ber nard et al., 1981).
The schee lite is com monly intergrown with plagioclase but
rarely re places plagioclase and quartz (Malec, 1985).

SAMPLES AND METHODS

Twenty-six pol ished sec tions from 26 sites rep re sent ing five 
ma jor as so ci a tion types from the Bo he mian Mas sif (greisen-,
orogenic gold and RIRGS-, ox i dized and re duced skarn de pos -
its, Ta ble 1) were stud ied. Ma jor and mi nor el e ment com po si -
tion (n = 368 anal y sis, in clud ing those partly pub lished by
Miranda et al., 2024) and cathodoluminescence (CL) im ages of
schee lite were ob tained by elec tron probe mi cro-an a lyzer
(EPMA) at Université Laval by use of a CAMECA SX-100 in -
stru ment equipped with five wave length-dispersive spec trom e -
ters (WDS) and a CL de tec tor (see Ap pen dix 3). The an a lyt i cal
con di tions for CL im ages were us ing an ac cel er at ing volt age set 
at 15 kV and the beam cur rent at 20 nA with a work ing dis tance

of 2 mm.The anal y ses were per formed us ing a 10-µm-di am e ter 
beam. An a lyt i cal con di tions for ma jor el e ment anal y ses (CaO
and WO3) were 20 nA for beam cur rent and 15 kV for ac cel er at -
ing volt age, with a count ing time of 20 s at the peak and 10 s in
the back ground. For mi nor el e ments (Na, Sr, Mo, Y and Fe),
the an a lyt i cal con di tions were 100 nA beam cur rent, 15 kV of
ac cel er at ing volt age, and count ing times of 120 s at the peak
and 30 s in the back ground. Metal tung sten (W), metal mo lyb -
de num (Mo), di op side (Ca), ce lest ite (Sr), YPO4 (Y), mag ne tite
(Fe) and al bite (Na) were used as stan dards. For CL in ves ti ga -
tion, the ac cel er at ing volt age was set at 15 kV, the beam cur -
rent at 20 nA, with a work ing dis tance of 2 mm. The dwell time of 
each pixel was 0.03 ms. The CL im ages were re corded in
grey-scale in or der to doc u ment tex ture and zonation pat terns
in the schee lite prior to mi cro-anal y ses (EPMA and
LA-ICP-MS).

The con cen tra tion and dis tri bu tion of the mi nor and trace el -
e ments in the schee lite (n = 368 anal y ses) were de ter mined by
LA-ICP-MS at the LabMaTer, Université du Qué bec à
Chicoutimi (UQAC) by use of an Excimer 193 nm RES O lu tion
M-50 la ser ab la tion sys tem (Aus tra lian Sci en tific In stru ment)
equipped with a dou ble vol ume cell S-155 (Laurin Tech nic) and
cou pled with an Agilent 7900 mass spec trom e ter. The
LA-ICP-MS tun ing pa ram e ters were a la ser fre quency of 15 Hz, 
a fluence of 3 J/cm2, and scan ning speed of 10ìm/s for the line
scans. Spots across the sur face of schee lite grains were made
with beam sizes of 33 and 55 µm, de pend ing on grain size.
Given the dis tinct tex tures in schee lite, the spots were per -
formed in all dis tinct CL zones to ob tain as much vari ance as
pos si ble in the schee lite com po si tion. Data re duc tion was car -
ried out by use of Iolite v3 run ning in Igor Pro 6.37 (Paton et al.,
2011). 44Ca was used for in ter nal stan dard iza tion for schee lite
on the ba sis of EPMA re sults (Ap pen dix 1). Syn thetic glass ref -
er ence ma te rial NIST-610 was used as an ex ter nal stan dard for 
all el e ments by use of pre ferred val ues from the GeoReM da ta -
base (Jochum et al., 2005). The ba salt glasses GSE-1g,
GSD-1g and Gprobe6-A and the NIST-612 (syn thetic glass)
were used as sec ond ary ref er ence ma te ri als for qual ity con trol.
The ref er ence ma te ri als were an a lyzed at the be gin ning,
through out and the end of each an a lyt i cal ses sion, to mon i tor
po ten tial in stru men tal drift. The re sults ob tained for the mon i -
tors al lowed for stan dard de vi a tions on the work ing val ues (Ap -
pen dix 4). The fol low ing iso topes were mea sured: 23Na, 24Mg,
39K, 44Ca, 49Ti, 51V, 55Mn, 57Fe, 61Ni, 63Cu, 66Zn, 75As, 88Sr, 89Y,
93Nb, 95Mo, 107Ag, 118Sn, 137Ba, 139La, 140Ce, 141Pr, 146Nd, 147Sm,
153Eu, 157Gd, 159Tb, 163Dy, 165Ho, 166Er, 169Tm, 172Yb, 175Lu,
181Ta, 182W, 183W, 208Pb, 209Bi, 232Th and 238U. Sil i con and S
were also mon i tored to iden tify pos si ble sil i cate and sul phide in -
clu sions, re spec tively. Anal y ses af fected by in clu sions were
dis carded.

Pearson and Spearman cor re la tion co ef fi cients and their
sig nif i cance at lev els of con fi dence p = 0.001; 0.01 and 0.05
cor re spond ing to 99.9, 99 and 95% con fi dence, re spec tively,
were cal cu lated (Holèín and Komenda, 2015) and used for the
eval u a tion of monotonic re la tion ships be tween the el e ments
ana lysed in schee lite from dif fer ent types of de posit/min er al iza -
tion.

RESULTS

CATHODOLUMINESCENCE AND TRACE ELEMENT VARIATIONS

GREISEN-RELATED SCHEELITE

Schee lite from greisen-type de pos its shows a ho mo ge -
neous tex ture (Fig. 2A) or two gen er a tions (Fig. 2B). We stud -
ied two types of schee lite from Cínovec. Schee lite from mas -
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sive greisen (Cínovec 1, SCH-47) is het er o ge neous, show ing
brighter CL at grain edges, while the darker cen tral part is more
ho mog e nous (Fig. 2C). Red dish-brown grains of schee lite
(Cínovec 2, SCH-48) from vein-type greisen are more ho mo ge -
neous un der CL. Un der UV light, schee lite from Sn-W de pos its
dis plays vari able  colours from whit ish (H. Babákov) via yel low -
ish (Cínovec) to blu ish (H. Slavkov-Huber).

Chem i cal com po si tion
Schee lite from grei sens shows vari able chem i cal com po si -

tion (Appendicies 1 and 2 and Ta ble 2) and REE pat terns
(Fig. 3). Schee lite from Horní Babákov (SCH-37) shows max i -
mum me dian val ues of Y (465 ppm), LREE (2295 ppm) and
HREE (633 ppm) while schee lite from Krásno-Huber (SCH-43)
dis plays the low est me dian con cen tra tions of As (bdl), Y
(0.1 ppm), Nb (7.8 ppm), Mo (0.4 ppm), LREE (1 ppm) and
HREE (0.1 ppm) of all the schee lite stud ied from the
greisen-type as so ci a tion. The high est me dian val ues of Sr
(567 ppm), Nb (244 ppm) in the greisen group were found in
schee lite from Cetoraz. Schee lite from Ovesná Lhota has me -
dian Sr (240 ppm), Nb (30 ppm), Y (357 ppm) and Mo (1.7 ppm) 
val ues close to those of Horní Babákov whereas LREE
(739 ppm) and HREE (143 ppm) are lower.

Schee lite from mas sive greisen (Cínovec 1, SCH-47) at
Cínovec shows the high est me dian con cen tra tions of Zn
(59 ppm), As (11370 ppm), Ag (9.3 ppm), Sn (8 ppm), Pb
(3704 ppm), Bi (940 ppm) and Th (223 ppm) of all greisen-as -
so ci ated schee lite (Ap pen dix 1). Schee lite from vein greisen at
Cínovec (Cínovec 2, SCH-48) dis plays high me dian val ues of
Mo (7478 ppm) and U (2996 ppm) which are com pa ra ble with
those of schee lite from the mas sive greisen at Cínovec.

REE pat terns
Schee lite from grei sens dis plays the fol low ing REE pat terns 

(Fig. 3): (1) LREE-en riched with a  pos i tive Eu anom aly
(Cetoraz) (2) HREE-en riched with neg a tive Eu and Ce anom a -
lies (Cínovec 2, SCH-48), (3) Bell-shaped REE pat terns with a
neg a tive Eu anom aly (Cínovec 1, SCH-47), (4) Flat and
bell-shaped REE pat terns with out a Eu anom aly (Ovesná
Lhota), (5) Flat REE pat terns with a pos i tive Eu anom aly
(Ovesná Lhota and Cetoraz).

Schee lite from mas sive greisen (Cínovec 1, SCH-47)
shows LREE-de pleted and bell-type pat terns, both with a Eu
neg a tive anom aly (Fig. 3A). Schee lite with a LREE-de pleted
pat tern shows en rich ment in Sb (67-fold), Bi (6-fold), Y (5-fold),
Hf (4-fold), REE (3-fold) and Mo (1.5-fold). Schee lite from vein
greisen at Cínovec (Cínovec 2, SCH-48) is dom i nantly char ac -
ter ized by a HREE-en riched pat tern with neg a tive Eu and Ce
anom a lies (Fig. 3A).

Schee lite from mas sive greisen at Krásno-Huber shows ir -
reg u lar REE pat terns (mostly with a pos i tive Eu anom aly,
Fig. 3C), of ten with the val ues be low de tec tion lim its.

Schee lite from Horní Babákov shows bell-shaped REE
chondrite-nor mal ized pat terns with a Eu pos i tive anom aly
(Fig. 3D). In gen eral, schee lite from H. Babákov shows com pa -
ra ble a trace el e ment dis tri bu tion to schee lite from Krásno-
 Huber ex cept for en rich ment in Y and REE, which is also much
higher than in schee lite from other greisen lo cal i ties.

Schee lite from Cetoraz shows LREE-en riched pat terns with 
a pos i tive or with out a Eu anom aly or flat REE pat terns show ing
a pos i tive Eu anom aly (Fig. 3E). It is en riched in Na (like that of
H. Babákov), Mn and Sr (the high est me dian val ues among all
the greisen sam ples). Me dian val ues of Y, LREE and HREE are 
com pa ra ble with those of H. Babákov and sig nif i cantly higher
than those of Cínovec and Krásno-Huber.

Schee lite from Ovesná Lhota shows flat REE pat terns with
or with out a pos i tive Eu anom aly (Fig. 3F).

OROGENIC GOLD SCHEELITE

Schee lite CL from the orogenic gold de pos its is pre dom i -
nantly ho mo ge neous (Fig. 2D). Only schee lite from the Jílové
de posit shows os cil la tory zon ing (Fig. 2E). Un der UV, schee lite
from this set ting is dom i nantly blu ish.

Chem i cal com po si tion
Schee lite from Jílové shows the high est me dian val ues of

Na (84 ppm), As (15 ppm), Y (466 ppm), LREE (1032 ppm) and
HREE (188 ppm) and low Mo me dian val ues (23 ppm) when
com pared to schee lite from other orogenic gold lo ca tions in the
Bo he mian Mas sif (Ap pen dix 1). Schee lite from Kašperské hory
– Nadìje and Kašperské hory – Lohbach has peak me dian Mo
val ues of 113 and 106 ppm, re spec tively, while schee lite from
Orlík is char ac ter ized by the high est me dian Sr value
(2118 ppm, Ap pen dix 1).

REE pat terns
Schee lite from orogenic gold set tings dis plays bell-shaped

REE pat terns with a pos i tive Eu anom aly and flat REE pat terns
with a pos i tive, or small neg a tive, Eu anom aly. REE pat terns for
the Jílové, Sobìtice, Kašperské hory-Nadìje, Kašperské Hory
Lohbach and Orlík u Humpolce de pos its are shown on Fig -
ure 4A–E.

At Jílové, os cil la tory-zoned schee lite has flat and bell-
 shaped REE pat terns in the same schee lite grain (Figs. 2E and
4A). Schee lite with a flat REE pat tern and pos i tive Eu anom aly
is char ac ter ized by higher Ni (20-times), Mg (5-times), Th
(3-times) and U (2-times) val ues, com pared to schee lite with a
bell-shaped pat tern with a pos i tive Eu anom aly, which has sig -
nif i cantly higher V (5-times), Na (4-times), REE (3-times), and Y 
(2-times) con cen tra tions.

At Sobìtice, schee lite with a bell-shaped pat tern and small
neg a tive Eu anom aly is char ac ter ized by higher V (4-times), Y
(2-times), and SREE (2-times) val ues com pared to schee lite
with a flat REE pat tern and pos i tive Eu anom aly, which shows
sig nif i cantly higher U (30-times) and Sb (4-times) val ues.

AU RIRGS SCHEELITE

Schee lite from RIRGS is pre dom i nantly ho mo ge neous
(e.g., Èelina SCH-3; Fig. 2F) un der CL and dis plays creamy
white (Vacíkov) to blu ish (Èelina)  col our un der UV light.

Chem i cal com po si tion
Schee lite from Vacíkov (SCH-1) is char ac ter ized by sig nif i -

cantly higher me dian val ues of Na (113 ppm), Sr (155 ppm),
LREE (919 ppm) and sim i lar me dian con cen tra tions of K, Ti,
Mn, As, Nb, Mo and HREE when com pared to schee lite from
the Èelina de posit (SCH-3) (Ap pen dix 1).

Schee lite from this set ting is char ac ter ized by the high est
me dian val ues of Na (54 ppm), K (13.1 ppm), Mg (10 ppm), As
(12.3 ppm), V (0.8 ppm) and Cu (1 ppm) of all the groups of min -
eral de pos its stud ied (Ta ble 2). In com par i son with schee lite
from orogenic gold de pos its, it typ i cally shows sig nif i cantly
higher Nb and Mo me dian val ues and lower Sr, LREE and
HREE me dian val ues (Ta ble 2).

REE pat terns
Schee lite from RIRGS dis plays a bell-shaped REE pat tern

with a neg a tive Eu anom aly while schee lite from Vacíkov has
steep LREE-en riched pat terns with a neg a tive Eu anom aly
(Fig. 4F, G).
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Fig. 2. Cathodoluminiscence (CL) im ages of schee lite grains from dif fer ent types of min er al iza tion
 in the Bo he mian Mas sif

A – ho mo ge neous schee lite grain from Krásno-Huber greisen de posit; B – os cil la tory zon ing/two gen er a tions of schee -
lite from a Ovesná Lhota quartz-cas sit er ite-wolf ram ite vein; C – inhomogeneous (brighter) mar ginal part of grain with
more ho mo ge neous (darker) cen tral part of schee lite grain from mas sive greisen at the Cínovec de posit; D – ho mo ge -
neous schee lite from the Kašperské Hory (Nadìje gal lery) orogenic Au de posit; E – os cil la tory zoned schee lite from the
Jílové orogenic Au de posit; F – ho mo ge neous schee lite from the Èelina – RIRGS Au de posit; G – schee lite with os cil la -
tory zon ing from ox i dized skarn at Mutice; H – ho mo ge neous schee lite from re duced skarn at Hostákov



SCHEELITE FROM OXIDIZED AND REDUCED SKARN DEPOSITS

Schee lite from ox i dized and re duced skarn de -
pos its is com monly zoned (Fig. 2G) al though some
sam ples are ho mo ge neous (Fig. 2H) and are
mostly blu ish un der UV light. Only schee lite from
Bílé Labe shows a yel low ish col our while that from
Chedrbí is pink ish.

Chem i cal com po si tion
Ox i dized skarns
Among ox i dized skarns, schee lite from Obøí dùl

is char ac ter ized by the high est me dian val ues of Mo 
(7214 ppm) and As (11 ppm), while schee lite from
Bílé Labe shows the high est me dian val ues of Na
(244 ppm), V (0.96 ppm – close to Obøí dùl), Mn
(90 ppm), Pb (26 ppm), Bi (0.6 ppm – close to
Vykmanov), Y (529 ppm), LREE (1376 ppm) and
HREE (250 ppm) (Ap pen dix 1). Changes in chem i -
cal com po si tion of se lected el e ments (Mo, Nb, Sr
and Y) within one schee lite grain from Obøí dùl
(SCH-24) and Mutice (SCH-10) skarns are shown
on Fig ure 5A, B. At Obøí dùl, un der
cathodoluminiscence, the darker part is en riched in
REE, Y, Mo and Nb at sim i lar Sr con cen tra tion. At
Mutice, an os cil la tory-zoned schee lite grain shows
Mo and Sr en riched in the darker parts while Nb
peak con cen tra tion co in cides with the high est REE
con cen tra tions. Schee lite from Nekvasovy Chlumy
has the high est me dian val ues of Sr (116 ppm) and
has a com pa ra ble Mo con tent (558 ppm) to schee -
lite from Proseè, Krouna and Mutice (Ap pen dix 1).
Schee lite from Mutice dis plays the high est me dian
val ues of Nb (215 ppm), Cu (1.9 ppm) and U
(0.6 ppm) and com pa ra ble lev els of Y, LREE and
HREE con cen tra tions to Obøí dùl (Ap pen dix 1).

Schee lite from Kováøská has the high est me -
dian con tent of K (44.5 ppm) and very low me dian
con cen tra tions of Mn (2.8 ppm – com pa ra ble to
Chedrbí), As and Nb (0.5 and 1.5 ppm, re spec tively
– com pa ra ble to Vykmanov and Chedrbí), Y
(4.2 ppm – com pa ra ble to Vykmanov), REE
(4.1 ppm – com pa ra ble to Vykmanov) within the
group of ox i dized skarns (Ap pen dix 1).

Of all min eral de posit types, schee lite from ox i -
dized skarns is char ac ter ized by the high est me dian 
Mo (2494 ppm), SREE (274 ppm), LREE (234 ppm) 
and Nb (77 ppm). Com pared to schee lite from re -
duced skarns, it has sig nif i cantly higher Y, Mo,
LREE and HREE (Ta ble 2).

Re duced skarns
Among this group, schee lite from Hostákov u

Tøebíèe shows the high est me dian val ues of Nb
(108 ppm), LREE (171 ppm) and SREE (178 ppm).
The mo lyb de num con tent (598 ppm) is high and
close to that of schee lite from Vrbík (880 ppm; Ap -
pen dix 1). Schee lite from Budislav dis plays the
high est me dian val ues of Mn (17 ppm), Na
(16.3 ppm), Y (41.2 ppm) and HREE (23.3 ppm; Ap -
pen dix 1).

Schee lite from the re duced skarns is char ac ter -
ized by the low est me dian val ues of Y (8.2 ppm) and 
Mn (5.9 ppm – close to orogenic gold schee lite) of
all the min eral de posit groups stud ied. The sim i larly
low me dian As value (1.5 ppm) is close to that of the 
orogenic gold set ting (Ta ble 2).

REE pat terns
Schee lite from ox i dized and re duced skarn de -

pos its dis plays the fol low ing REE pat terns: (1)
LREE-en riched with a pos i tive or neg a tive Eu
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Fig. 3. Rare earth el e ment pat terns in schee lite from in di vid ual greisen and quartz-cas sit er ite-wolf ram ite vein lo cal i ties
(Bo he mian Mas sif)

A – Cínovec 1 (mas sive greisen), B – Cínovec 2 (vein-type greisen), C – Krásno-Huber de posit, D – Horní Babákov de posit (greisen), E
– Ovesná Lhota (quartz-cas sit er ite-wolf ram ite vein), F – Cetoraz (quartz-wolf ram ite vein)
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Fig. 4. Rare earth el e ment pat terns in schee lite from
in di vid ual orogenic and RIRGS – Au de pos its of the

Bo he mian Mas sif

A – Jílové u Prahy orogenic Au de posit, B – Sobìtice u Klatov
orogenic Au lo cal ity, C – Kašperské Hory (Nadìje gal lery)
orogenic Au de posit, D – Kašperské Hory (Lohbach) orogenic Au
de posit, E – Orlík u Humpolce orogenic Au lo cal ity, F – Vacíkov u
Petráèkovy hory RIRGS Au de posit, G – Èelina RIRGS Au de -
posit
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Fig . 5. Changes in chem i cal com po si tion (Mo, Nb, Sr, Y and REE) in schee lite with os cil la tory zon ing from ox i dized skarn 
at Mutice (A) and Obøí dùl (B)



anom aly, (2) Bell-shaped REE pat terns with a neg a tive or ab -
sent Eu anom aly, (3) Flat REE pat terns with a neg a tive Eu
anom aly (Figs. 6 and 7). REE pat terns of schee lite from ox i -
dized skarn de pos its (Bílé Labe, Krouna u Polièky, Proseè u
Litomyšle, Nekvasovy Chlumy, and Chedrbí) are shown on Fig -
ure 7A–E, re spec tively. REE pat terns of schee lite from re duced 
skarn at Budislav u Litomyšle are shown on Fig ure 7F.

SCHEELITE FROM THE OTHER SETTINGS

Both schee lite grains stud ied are ho mo ge neous un der CL
and show a blu ish col our un der UV light. They also show very
sim i lar dis tri bu tions of trace and REE con tents ex cept for higher 
Mo and Sr val ues in schee lite from Tehov u Øíèan (Ap pen dix 1). 
The chondrite-nor mal ized REE pat terns are flat with a pos i tive
Eu anom aly (Fig. 8). Their chem i cal sig na ture is sim i lar to that
of schee lite from orogenic gold de pos its (Fig. 4).

CORRELATION ANALYSIS

Pearson and Spearman cor re la tion co ef fi cients and their
sig nif i cance at lev els of con fi dence p = 0.001; 0.01 and 0.05
were cal cu lated for in di vid ual groups of schee lite sam ples ana -
lysed. In the fol low ing text we list only the high est cor re la tions at 
the level of con fi dence 99.9%.

SCHEELITE FROM GRESISEN

Pearson cor re la tion co ef fi cients: REE and Na, Mg, Y; Mo
and U, As, Sn, Hf; Th and V, Ag, Bi; U and Mo, As, Zn; Sr and
Nb, Mn; Sn and V, As, Mo, Ag; Bi and Pb, Hf, V, Th, Sn, Ag, Sb, 
Ta, As. Mo lyb de num shows neg a tive cor re la tion with REE, Y
and W. 

Spearman cor re la tion co ef fi cients: REE and Na, Y; Mo and
U, As, Sn, Hf, Bi, Zn, Cu, Ti; Th and Pb, Bi, Ta, Ag, As, Sn, Nb,
Cu, Ti, V, Mn; Sr and U; Mn and LREE, Pb, Nb, Th, Y, Na, Ti.

SCHEELITE FROM OROGENIC GOLD DEPOSITS

Pearson cor re la tion co ef fi cients: REE and Y, Hf, Na; Mo
and Nb; Th and Mn, U, Nb; Sr and Ta; As and Hf, Y, REE, Na,
K. 

Spearman cor re la tion co ef fi cients: REE and Y, Hf, Na, As;
Mo and Mn, Nb, Th; Th and U, Mn, Mo, Ba; Sr and As, K, Ta;
Pb and Y, HREE.

SCHEELITE FROM AU-RIRGS

Pearson cor re la tion co ef fi cients: LREE and Na, Sr, Ta, Pb;
HREE and Y; Sr and Pb, LREE; U and As, V; Th and Sn, Zn.

Spearman cor re la tion co ef fi cients: LREE and Ta,Na, Nb, U; 
HREE and Y; Sr and Pb, U, Ta.

SCHEELITE FROM OXIDIZED SKARNS

Pearson cor re la tion co ef fi cients: REE and Y, Na, Nb, Ta, V,
Mn; Mo and As.

Spearman cor re la tion co ef fi cients: REE and Y, Na, Nb, V,
Hf, Ta, Th, U, As, Mn; Mo and As, Ti, Na, Ta, Ti, K, Bi, LREE,
Pb, Th; Nb and LREE, HREE, Y, Hf, Th, Na, V, Ta, U, Sn, As,
Mn.

SCHEELITE FROM REDUCED SKARNS

Pearson cor re la tion co ef fi cients: HREE and Y; LREE and
Ta, Nb; Mo and Sn; Sr and Au, B;  Mn and Si.

Spearman cor re la tion co ef fi cients: HREE and Pb, W; LREE
and Y; Mo and Y, Ti, Pb; Y and LREE, Th, Nb, Mo.

DISCUSSION

DISTRIBUTION OF TRACE ELEMENTS AND TYPES OF REE PATTERNS

Sev eral stud ies show that the chem i cal com po si tion of
schee lite is strongly in flu enced by the com po si tion and
physicochemical con di tions of the hy dro ther mal flu ids from
which it pre cip i tates, the com po si tion of the host rock, crys tal lo -
graphic con trol and the par ti tion co ef fi cients be tween flu ids,
schee lite and co-pre cip i tat ing min er als (Ghaderi et al., 1999;
Brugger et al., 2008; Song et al., 2014; Poulin et al., 2018;
Sciuba et al., 2020; Miranda et al., 2022; Altenberger et al.,
2024; Haupt et al., 2025).

Sev eral au thors (Hsu and Galli, 1973; Hsu, 1977; Tyson et
al., 1988) showed that Mo6+ re places W6+ at mod er ate to high
fO2 and that Nb5+, Ta5+, As5+ and V5+ sub sti tute for W6+,
whereas di va lent cat ions (Sr2+, Eu2+, Mn2+, Pb2+ and Mg2+) are
readily in cor po rated into the Ca-site due their sim i lar i ties to Ca2+ 

(Ghaderi et al., 1999). Ad di tion ally, schee lite may con tain sig nif -
i cant amounts of SREE3+ and Y3+ that sub sti tute for Ca2+. In hy -
dro ther mal flu ids, the tem per a ture, pH and ox i da tion state of the 
flu ids will con trol the rel a tive abun dance of Ce4+ and Eu2+

(Sverjensky, 1984; Brugger et al., 2008; Pattan et al., 2008).
Miranda et al. (2022) re ported that schee lite from mag -

matic-hy dro ther mal de pos its has higher Mo, Nb, and Mn and
lower Sr con tents and pre dom i nantly neg a tive Eu anom a lies
when com pared to those formed dom i nantly by meta mor phic
flu ids in orogenic set tings. These au thors also con cluded that
Ti, V, Mn, As, Y, Nb, U and Eu anom aly are the most im por tant
vari ables for dis crim i na tion of dif fer ent types of mag matic-hy -
dro ther mal de pos its.

GREISEN-RELATED SCHEELITE

Miranda et al. (2024) showed that quartz-vein/greisen Sn-W 
schee lite is char ac ter ized by high Th, U, Ta, Y and Pb con tents,
which dif fers from ox i dized skarns and RIRGS. By com par i son
with other types of min eral de posit in the Bo he mian Mas sif,
schee lite from the greisen as so ci a tion dis plays high Y, U and
Th and the high est me dian val ues of Sr, Mn, Bi, Sn, Zn, Hf and
HREE. Our data, how ever show sig nif i cant dif fer ences in the
dis tri bu tion of most of these el e ments (Mo, Nb, As, Y, U, Th,
Mn, Zn, HREE) in schee lite from in di vid ual grei sens of the Bo -
he mian Mas sif (Ap pen dix 1). For ex am ple, we note low me dian
con cen tra tions of Y and REE at Krásno-Huber and Cínovec,
two ma jor greisen-type de pos its, and more than three or ders of
mag ni tude higher Pb, Bi, As, Th and U in schee lite in greisen
from Cínovec (the lat ter most likely re flect ing the pres ence of
dif fer ent nano-/mi cro in clu sions/im pu ri ties). This schee lite is
also sig nif i cantly en riched in Mo, Nb, con sis tent with the ob ser -
va tions of Breiter et al. (2016) and also in Sn. On the other
hand, with the ex cep tion of schee lite from Cínovec, con sis tently 
high Sr at a roughly sim i lar range of As con tents and also el e -
vated Sn ac com pa nied by lower Mo val ues make them dis tin -
guish able from most ox i dized and re duced skarns and also
from RIRGS (Fig. 9A, B). Most out li ers with in creased Sn val ues 
in the group of ox i dized skarns are rep re sented by spots mea -
sured in schee lite from the Obøí dùl de posit from which the pres -
ence of Sn-bear ing phases was de scribed by Šrein and
Šreinová (2000). Higher Nb at a much lower range of Sr and at
a higher range of Mo val ues make them dis tinct from schee lite
of the orogenic gold de pos its whereas schee lite from ox i dized
and re duced skarns is typ i cal of higher Sr and lower Mo val ues
(ex cept for the Cínovec de posit with high Mo val ues;
Fig. 9C, D). In ter est ingly, the prim i tive chem i cal com po si tion of
rock with out Mo, Nb and Ta is typ i cal of Horní Babákov and
Ovesná Lhota and yet, the con tents of these el e ments in schee -
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Fig. 6. Rare earth el e ment pat terns in schee lite from ox i dized and re duced skarns of the Bo he mian Mas sif 
(on the ba sis of me dian val ues for ev ery lo cal ity)

Fig . 7. Rare earth el e ment pat terns in schee lite from in di vid ual ox i dized and re duced skarn de pos its/show ings 
of the Bo he mian Mas sif

A – Bílé Labe ox i dized skarn, B – Krouna u Polièky ox i dized skarn, C – Proseè u Litomyšle ox i dized skarn, 
D – Nekvasovy Chlumy ox i dized skarn, E – Chedrbí ox i dized skarn, F – Budislav u Litomyšle re duced skarn
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Fig . 8. Rare earth el e ment pat terns in schee lite from other in di vid ual lo cal i ties of the Bo he mian Mas sif

A – Tehov u Øíèan, B – Erpružice u Støíbra
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Fig . 9. Bi nary plots of the mi nor and trace el e ment com po si tion of the schee lite

A – Sr ver sus As, B – Mo ver sus Sn, C – Sr ver sus Nb, D – Mo ver sus Nb, E – Sr ver sus Eu anom aly, F – Mo ver sus Eu anom aly



lite are sim i lar to those of Mo-rich grei sens in the Krušné hory
Mts. More in for ma tion is needed to ex plain this sit u a tion. For
ex am ple, quartz-cas sit er ite-wolf ram ite veins at Ovesná Lhota
are as so ci ated with a small adamelite in tru sion which is a part
of the Moldanubian Pluton. Morávek (1992) de scribed these
veins as only weakly gold-bear ing. We can only spec u late
whether el e vated Nb val ues and a pos i tive Eu anom aly (Fig. 3)
could be re lated to the pro cesses as so ci ated with gold en rich -
ment.

Dif fer ent types of REE pat tern and Eu anom aly in schee lite
from greisen and re lated quartz veins of the Bo he mian Mas sif
(Fig. 3) re flect dif fer ent sources of flu ids and pro cesses (e.g.,
Song et al. 2014). The neg a tive Ce anom aly at Cinovec 2
(Fig. 3B) sug gests more re duced fluid con di tions (Pattan et al.,
2005). The shape of the chondrite-nor mal ized REE pat tern
(typ i cal of a pro nounced Eu neg a tive anom aly) from the mas -
sive greisen at Cínovec re flects REE dis tri bu tion in greisen
(hostrock) and also other gra nitic rocks from Cínovec (cf.
Breiter et al., 2017a; Fig. 11). This is ap par ently not the case of
schee lite from Krásno-Huber, which is typ i cally of very low REE
con cen tra tions and a sharp pos i tive Eu anom aly while the lo cal
host rock shows al most two or der mag ni tude higher REE val -
ues and a pro nounced Eu neg a tive anom aly (Fig. 11). In ad di -
tion, the shape of the REE pat tern in schee lite from Horní
Babákov and Cetoraz does not cor re spond to that of their host
rock (Fig. 11) which may in di cate that the min er al iz ing flu ids
form ing that schee lite was not formed by mag matic flu ids
exsolved from these in tru sions. Schee lite from Horní Babákov
and Èelina (RIRGS) shows a uni form REE pat tern sug gest ing a 
ho mo ge neous source of flu ids, while schee lite grains from
Cetoraz and Ovesná Lhota are char ac ter ized by dif fer ent REE
pat terns, in di cat ing vari able con di tions of schee lite for ma tion.
Schee lite from the greisen quartz vein at Ovesná Lhota has a
sim i lar REE pat tern to a group of orogenic Au de pos its with a
sharp pos i tive Eu anom aly.

A wide range of Eu* at re stricted Sr val ues char ac ter izes
schee lite from the greisen-type as so ci a tion from other groups
(Fig. 9E), whereas in the Eu* vs Mo di a gram greisen-type
schee lite shows a more scat tered pic ture (Fig. 9F). The cor re la -
tion be tween SREE + Y and Na in schee lite from greisen-type,
ox i dized skarn and orogenic Au and RIRGS as so ci a tions (at
the de posit-type level; Fig. 10A) in di cates a cou pled sub sti tu -
tion af ter the fol low ing equa tion: 2Ca2+ = (REE, Y)3+ + Na+

(Nassau, 1963; Nassau and Loiacono, 1963; Cottrant, 1981;
Burt, 1989; Raimbault et al., 1993; Brugger et al., 2000a). This
type of sub sti tu tion is con sid ered a ma jor sub sti tu tion in schee -
lite (Nassau and Loiacono, 1963; Cottrant, 1981; Burt, 1989;
Raimbault et al., 1993; Brugger et al., 2002). How ever, look ing
in more de tail at the REE+Y vs. Na re la tion ship in schee lite
from in di vid ual de pos its from the Bo he mian Mas sif, no pos i tive
cor re la tion be tween these vari ables at Cínovec and
Krásno-Huber (greisen-type), Chedrbí and Vykmanov (ox i -
dized skarn-type) and Sobìtice (orogenic Au-type) is vis i ble
(Fig. 10B).

OROGENIC AU-RELATED SCHEELITE

On the ba sis of a study of 25 rep re sen ta tive orogenic gold
de pos its world wide, Sciuba et al. (2020) re ported that schee lite
from de pos its hosted in low and mod er ate meta mor phic fa cies
rocks com monly have higher SREE (me dian 334 ppm and 632
ppm, re spec tively) and Y (me dian 145 ppm and 253 ppm, re -
spec tively), Sr, and Na, and low Mn and Nb con tents, whereas
schee lite from de pos its hosted in high meta mor phic fa cies
rocks com monly have low SREE (me dian 101 ppm ) and Y (me -
dian 37 ppm), Sr, and Na, and high Mn and Nb con tents. The

chem i cal com po si tion of schee lite from Jílové (lower meta mor -
phic grade) and of Sobìtice, Kašperské Hory and Orlík u
Humpolce (high meta mor phic grade) is in sup port of this ob ser -
va tion (Ap pen dix 1). The only ex cep tion is that schee lite from
Orlík u Humpolce shows an oma lously high Sr (and low Mn and
Nb) con tent, which likely re flects its close as so ci a tion with the
sed i men tary (calc-sil i cate) host rock and schee lite from
Sobìtice dis plays low Nb, re flect ing its low con cen tra tion in the
host rock (si lici fied mar ble).

The bell-shaped and flat pat terns with dom i nant pos i tive Eu
anom aly de scribed from many orogenic Au de pos its world wide
(Ghaderi et al., 1999; Brugger et al., 2000b; Rob erts et al.,
2006; Sciuba et al., 2020) are also typ i cal for the Bo he mian
orogenic gold schee lite (Fig. 4A–E). REE pat terns in schee lite
from Jílové, Kašperské Hory-Nadìje and Orlík (Fig. 4A, C, E)
re flect a ho mo ge neous fluid source, lo cally with vari able re dox
con di tions (e.g., os cil la tory zonation of schee lite at Jílové;
Fig. 2E; Ïurišová and Sztacho, 1986; Strnad et al., 2012;
Zachariáš et al., 2013) or fluc tu a tions in pH from fluid- to
rock-buf fered con di tions, as pro posed by Brugger et al. (2008)
or even a chang ing rate of crys tal li za tion com bined with pro -
cesses of chem i cal dif fu sion (Shore and Fowler, 1996).

Schee lite from Jílové and Kašperské Hory-Nadìje,
Kašperské Hory-Lohbach and Orlík is typ i fied by a pos i tive cor -
re la tion be tween Na and REE+Y (Fig. 10B), re flect ing most
likely cou pled sub sti tu tion. Schee lite from Sobìtice shows a
neg a tive cor re la tion be tween Na and REE+Y (Fig. 10B) and a
slightly  pos i tive re la tion ship be tween Na and Eu* (Fig. 10C),
sim i lar to schee lite from the Nevoria Au de posit, Aus tra lia
(Sciuba et al., 2020), which was as cribed as of both Au skarn
(Mueller et al., 2004) and orogenic Au (Goldfarb et al., 2005)
type.

Sciuba et al. (2020) re ported a neg a tive cor re la tion of Na
with Eu* in schee lite from se lected world orogenic Au de pos its
which is con sis tent with that of the Jílové, Kašperské
Hory-Lohbach and Kašperské Hory-Nadìje  de pos its, while
schee lite from Orlík show the op po site trend (Fig. 10C). Sciuba
et al. (2020) also noted that the Na con tent is higher in schee lite
from de pos its hosted in fel sic to in ter me di ate rocks (me dian 120 
ppm and 194 ppm, re spec tively), and lower in schee lite from
de pos its hosted in sed i men tary rocks (me dian 53 ppm). Schee -
lite from our orogenic Au de pos its has a much lower me dian Na
value of 21 ppm.

Sciuba et al. (2020) con cluded that schee lite from orogenic
gold de pos its have dis tinct Sr, Mo, Eu, As, and Sr/Mo, but in dis -
tin guish able REE, sig na tures, com pared to schee lite from other 
de posit types. We show that schee lite from this type of set ting in 
the Bo he mian Mas sif has in gen eral higher REE con cen tra tions 
when com pared to that of re duced skarn (Ta ble 2). Miranda et
al. (2024) pro posed that orogenic Au de pos its and meta mor -
phic schee lite are char ac ter ized by low Mo, Nb and Mn, high Sr
and Na con tents, with com monly pos i tive Eu anom a lies. The
low Mo con tent (me dian value of 21 ppm) and dom i nant pos i tive 
Eu anom aly in schee lite from orogenic set tings from the Bo he -
mian Mas sif sug gests rel a tively re duced meta mor phic-de rived
flu ids (Song et al., 2014; Poulin et al., 2018; Sciuba et al., 2020). 
From all the min eral de posit-types stud ied in the Bo he mian
Mas sif, schee lite from orogenic Au de pos its shows the low est
me dian Nb value, which sup ports this ob ser va tion. The low (but
not low est) me dian Mo value is com pa ra ble with that of the
greisen-type as so ci a tion while the low me dian Mn value is close 
to that of RIRGS and re duced skarns. The higher Sr me dian
val ues were found in the greisen-type as so ci a tion while those of 
Na were ob served in the greisen-type as so ci a tion, RIRGS and
ox i dized skarns.
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Schee lite from orogenic Au de pos its can be dis tin guished
from that of ox i dized and re duced skarns by higher Sr/Mo val -
ues and pos i tive Eu anom a lies (Fig. 10D). Schee lite from other
set tings (quartz veins at Tehov and Erpružice) plots close to
that of orogenic Au de pos its. Sim i larly, orogenic Au schee lite
shows mostly lower Mo and Nb val ues when com pared to those 
from ox i dized and re duced skarns and RIRGS, and lower Nb
val ues than the group of greisen-re lated schee lite (Fig. 9D).
Schee lite from quartz veins at Tehov and Erpružice again plots
close to Au orogenic schee lite. Schee lite from orogenic Au set -
tings can be dis crim i nated from other min eral de posit types in a
Sr vs Nb plot (Fig. 9C) and from ox i dized skarns by a higher Eu
anom aly, lower Mo and larger range of Sr val ues (see
Fig. 9E, F).

RIRGS-RELATED SCHEELITE

Miranda et al. (2024) showed that schee lite from Èelina dis -
plays sim i lar REE pat terns to that of the fel sic in tru sions re lated
to the min er al iza tion, sug gest ing that the exsolved min er al iz ing
fluid REE pat terns are con trolled by the chem i cal com po si tion

of the ore-re lated in tru sions and might be re flected by the REE
con cen tra tions of schee lite grains. Our new data also show that 
in com par i son with schee lite from orogenic Au set tings, schee -
lite from RIRGS-type mineralizations (Èelina and Vacíkov) is
sig nif i cantly en riched in Mo and Nb, mod er ately in As and
shows sim i lar con tents of Mn, Zn, Y and REE. Schee lite from
the orogenic Au as so ci a tion con tains higher con cen tra tions of
Sr, Pb, Th and U. In most of el e men tal di a grams, schee lite from 
RIRGS plots close to the field of ox i dized skarns (e.g.,
Fig. 9A–F). From re duced skarns they can be dis crim i nated in a 
Mo/Sn plot (Fig. 9B).

Schee lite from Vacíkov-Petráèkova hora dis plays a ho mo -
ge neous chem i cal com po si tion and a typ i cal REE pat tern with a 
neg a tive Eu anom aly (Fig. 4F), which is sim i lar to that from
Dub lin Gulch (in tru sion-hosted sheeted quartz veins – not
shown, Miranda et al. 2024), con sis tent with the or i gin of schee -
lite from re duced-type flu ids (Zachariáš et al., 2001). A pre dom -
i nantly neg a tive Eu anom aly in schee lite from RIRGS re sults
from a dif fer ent magma com po si tion, sa lin ity and co-ge netic
REE-bear ing min er als (Miranda et al., 2024).
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Fig . 10. Bi nary plots of chem i cal com po si tion of the schee lite

A – SREE + Y ver sus Na (ba sic trends), B – SREE + Y ver sus Na (se lected de posit trends), C – Na ver sus Eu anom aly (se lected de posit 
trends), D – Sr/Mo ver sus Eu anom aly. The val ues of cor re la tion co ef fi cients (r2 ) are shown for se lected de pos its/mineralizations
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OXIDIZED AND REDUCED SKARN-RELATED SCHEELITE

On the ba sis of the study of trace el e ment com po si tion of
schee lite from 19 well-doc u mented re duced and ox i dized skarn 
sys tems, Miranda et al. (2022) con cluded that schee lite from
re duced and ox i dized skarns can be dis crim i nated from those
of orogenic and in tru sion-re lated gold de pos its due to their
lower Sr and higher Mo, Ta, and Nb con cen tra tions. Our study
con firmed the high est me dian Mo, Nb, SREE and LREE val ues
in schee lite from ox i dized skarn sys tems of all the min eral de -
pos its/show ings stud ied in the Bo he mian Mas sif. Schee lite
from re duced skarns is char ac ter ized by the low est me dian val -
ues of Y and also Mn and As, which are close to those of the
orogenic gold set ting.

Schee lite from ox i dized and re duced skarns is dom i nated
by REE pat terns with a neg a tive anom aly, which is con sis tent
with crys tal li za tion of plagioclase in their mag matic source rock
(Banks et al., 1994; Barker et al., 2004). On the other hand, a
com bi na tion of in creased (high) Sr val ues with smaller neg a tive 
Eu anom a lies, as doc u mented in schee lite from the Hazlov and
Kotel-Krkonoše re duced skarns by Miranda et al. (2024), might
in di cate re lease of Sr and Eu from Ca-bear ing phases dur ing al -

ter ation, con sis tent with ob ser va tions by Yuan et al. (2019).
Large Eu anom a lies cou pled with low Sr val ues in schee lite
from the re duced skarns at Vrbík and Budislav are some what
sim i lar to some orogenic Au de pos its (Fig. 9E).

The very ho mo ge neous com po si tion of the scheelites is re -
flected in REE pat terns with a neg a tive Eu anom aly from ox i -
dized skarns at Krouna, Proseè and Bílé Labe, and the only
slightly inhomogeneous schee lite com po si tion from ox i dized
skarns at Mutice and Nekvasovy Chlumy is con sis tent with the
find ings of Banks et al. (1994), Barker et al. (2004), Miranda et
al. (2022) and points to mag matic fluid sources. A change in the
shape of REE pat terns from LREE-en riched with a neg a tive Eu
anom aly (ac com pa nied by sig nif i cantly higher Y and Nb and
lower Mo con tents in the schee lite) to flat-/bell-shaped with a
neg a tive Eu anom aly in ox i dized skarn schee lite at Chedrbí
doc u ments most likely dif fer ences in co-pre cip i tat ing min er als
and in the sa lin ity of the mag matic flu ids as re ported by Miranda 
et al. (2022).

On the ba sis of the com par i son of the REE pat terns in
schee lite grains and host rock at Obøí dùl (ox i dized skarn),
Miranda et al. (2024) pro posed that the schee lite chem i cal com -
po si tion di rectly re flects, to some de gree, the com po si tion of the 
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Fig . 11. Rare earth el e ment pat terns in se lected schee lite (this work) and host rock

Data for Cínovec li thol ogy from Breiter et al. (2017a) and for other hostrocks from the Geo chem i cal Da ta base 
of the Czech Geo log i cal Sur vey
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min er al iz ing flu ids and host rocks (re gard less of the sub sti tu tion 
mech a nism con trol ling the REE in cor po ra tion in schee lite).
They also pro posed that the more frac tion ated REE pat terns,
such as the steep neg a tive slope at Obøí dùl, re flect co-pre cip i -
ta tion of other min eral phases, types of lig ands, and sa lin ity,
rather than the orig i nal mag matic source.

Pri mary schee lite from re duced skarns were stud ied by
elec tron microprobe by Žaludková et al. (2010) who re ported
higher Mo (up to 2.12 wt.% MoO3) and low Fe (up to 0.08 wt.%
FeO) con tents in schee lite from Staré Podhradí and Boží hora u 
Žulové (Žulovský mas sif) rel a tive to that from Hostákov and
Slavice (Tøebíèský mas sif – up to 0.35 wt.% MoO3 , and up to
0.05 wt.% FeO). They con cluded that the chem i cal com po si tion 
of the schee lite re flects dif fer ent chem i cal com po si tions of the
source flu ids and host rock. Miranda et al. (2024) re ported a
range of 569–2469 ppm Mo (mean 1022 ppm, LA-ICP-MS
data) in schee lite from Hostákov. Schee lite from Staré
Podhradí showed a high Mo me dian value (1126 ppm) and low
SREE (17.5 ppm) and a LREE-en riched pat tern with a neg a tive
Eu anom aly (this study).

SCHEELITE FROM OTHER SETTINGS

Schee lite from quartz veins at Tehov and Erpružice, char -
ac ter ized by low Mo, Nb, Y, and LREE >HREE, shows many
sim i lar i ties with schee lite from orogenic Au set tings (e.g., Fig. 9) 
and also sim i lar REE pat terns (LREE-en riched with pos i tive
Eu*).

CONCLUSIONS

The study of chem i cal com po si tion of schee lite from five
ma jor types of de posit within the min er al iza tion of the Bo he mian 
Mas sif (grei sens and re lated quartz veins, Au-orogenic and
Au-RIRGS, ox i dized and re duced skarns) can be sum ma rized
as fol lows:

1. Schee lite can dis play both ho mo ge neous and
inhomogeneous chem i cal com po si tions within one grain 
and/or de posit type.

2. Both ho mo ge neous and zoned schee lite seen by
cathodoluminescence from grei sens and re lated quartz
veins show the high est me dian val ues of Sr (281 ppm),
Y (88 ppm), Mn (70 ppm), Bi (0.9 ppm), Sn (0.4 ppm), U
(0.3 ppm), Th and Zn (0.2 ppm), Hf (0.1 ppm) and HREE 
(91 ppm) among all the groups stud ied. Five dif fer ent
types of chondrite-nor mal ized REE pat tern in this
schee lite re flect dif fer ent sources and types of flu ids and 
pro cesses. For ex am ple, the REE pat terns from the
mas sive greisen at Cínovec re flect the REE dis tri bu tion
in the host rock. Scheelites from Cetoraz and Ovesná
Lhota are char ac ter ized by dif fer ent REE pat terns, in di -
cat ing changes in fluid chem i cal com po si tion, whereas
schee lite from H. Babákov is typ i cal of a very ho mo ge -
neous source of fluid.

3. Pre dom i nantly ho mo ge neous in CL, schee lite from the
Au orogenic set ting is typ i cal of the high est me dian
value of Pb (9.2 ppm) and very low me dian value of Mg

(3.1 ppm) com pa ra ble to schee lite from ox i dized skarns
(3.3 ppm) and a low me dian Mo value (22 ppm) which is
close to that of greisen-type schee lite (11.6 ppm). It also 
shows the low est me dian value of Nb (3 ppm) of all the
groups stud ied. Schee lite from orogenic gold set tings
dis plays mostly bell-shaped chondrite-nor mal ized REE
pat terns and flat REE pat terns, both with a pos i tive Eu
anom aly.

4. Pre dom i nantly ho mo ge neous in CL, schee lite from
RIRGS has the high est me dian val ues of Si (168 ppm), 
Mg (10 ppm), As (12 ppm), V (0.8 ppm) and Cu (1 ppm)
of all the groups stud ied. It is, com pared to schee lite
from orogenic gold de pos its, typ i cal of sig nif i cantly
higher Nb and Mo me dian val ues and lower Sr, LREE
and HREE me dian val ues. Schee lite from RIRGS dis -
plays mostly bell-shaped nor mal ized REE pat terns with
a neg a tive Eu anom aly.

5. Pre dom i nantly zoned in CL, schee lite from ox i dized
skarn has the high est me dian Mo (2494 ppm), SREE
(274 ppm), LREE (234 ppm) and Nb (77 ppm). Com -
pared to schee lite from re duced skarns, it has sig nif i -
cantly higher Y, Mo, LREE and HREE.

6. Pre dom i nantly ho mo ge neous in CL, schee lite from re -
duced skarns is char ac ter ized by the low est me dian val -
ues of Nb (19 ppm), Y (8.2 ppm), Mn (5.9 ppm), and Zn
(0.2 ppm) of all the groups stud ied. A sim i larly low me -
dian As value (1.5 ppm) is close to that of the orogenic
gold set ting.

7. Schee lite from ox i dized and re duced skarns dis plays
five types of chondrite-nor mal ized REE pat terns: (1)
LREE-en riched with a pos i tive or neg a tive Eu anom aly,
(2) Bell-shaped REE pat terns with a neg a tive Eu anom -
aly or with out an Eu anom aly, (3) Flat REE pat terns with
a neg a tive Eu anom aly.

8. Schee lite from other set tings (Erpružice u Støíbra and
Tehov u Øíèan) shows many sim i lar i ties with that of Au
orogenic set tings.

9. We sug gest that Mo vs. Sn and Nb and Eu* bi nary plots
seem to be suit able, with some ex cep tions, for de ter mi -
na tion of schee lite or i gin from dif fer ent ore de posit
types.
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APPENDIX 1 

Basic statistical data on LA-ICP-MS trace element distribution in scheelite in individual deposits within the mineral deposit groups studied 

Source file Category Na (ppm) Mg (ppm) Si (ppm) K (ppm) Ti (ppm) V (ppm) Mn (ppm) Ni (ppm) Cu (ppm) Zn (ppm) As (ppm) Sr (ppm) Y (ppm) Nb (ppm) Mo (ppm) Ag (ppm) Sn (ppm) Sb (ppm) La (ppm) Ce (ppm) Pr (ppm) Nd (ppm) Sm (ppm) Eu (ppm) Gd (ppm) Tb (ppm) Dy (ppm) Ho (ppm) Er (ppm) Tm (ppm) Yb (ppm) Lu (ppm) Hf (ppm) Ta (ppm) Pb (ppm) Bi (ppm) Th (ppm) U (ppm) LREE HREE 

DL min  0.26 0.008 45.1 0.48 0.067 0.001 0.10 0.03 0.04 0.04 0.03 0.001 0.0007 0.001 0.005 0.003 0.009 0.004 0.0009 0.001 0.0008 0.004 0.003 0.002 0.005 0.0006 0.002 0.0006 0.002 0.0007 0.002 0.0006 0.003 0.0005 0.002 0.001 0.001 0.001   

DL max  0.78 0.20 175.6 2.10 0.55 0.64 0.31 0.4 0.5 0.7 0.1 0.8 0.09 0.5 0.09 1.3 0.95 3.5 0.20 0.58 0.39 0.13 0.48 0.80 0.49 0.29 0.47 0.19 0.23 0.20 0.58 0.23 0.22 0.22 0.15 0.13 0.24 0.22   

Greisen-/greisenized Q vein - related deposits                                          

H.Babákov Mean 452.0 278.5 67.3 12.2 2.7 0.3 76.3 1.4 1.2 5.9 10.6 269.6 514.5 44.1 10.9 0.05 0.39 0.02 100.93 586.23 99.73 818.59 311.08 18.73 357.43 46.15 346.05 46.92 124.50 11.98 72.74 5.68 0.16 0.84 5.50 0.04 0.11 0.06 2292.73 654.03 

n=12 SD 125.2 24.9 41.1 3.1 0.7 0.3 6.7 3.8 3.4 19.2 9.8 25.1 176.2 18.9 1.2 0.11 0.09 0.02 5.11 43.19 9.24 39.77 7.41 1.17 13.18 2.62 40.95 7.11 26.01 2.92 19.34 1.61 0.02 0.29 1.00 0.06 0.21 0.07 87.01 100.13 

SCH-37 Max 792.3 318.3 132.1 17.4 4.6 1.3 93.8 13.9 12.5 69.5 43.1 333.3 950.8 73.3 13.2 0.42 0.65 0.06 107.03 642.18 113.29 899.33 324.57 21.60 381.42 52.13 443.41 63.11 182.23 18.26 113.56 9.23 0.20 1.30 7.05 0.21 0.80 0.28 2470.22 881.64 

  Min 331.4 243.0 bdl 7.4 1.8 0.1 69.5 0.2 bdl bdl 6.9 233.4 373.1 23.8 9.2 0.00 0.29 0.01 89.93 517.08 83.96 739.48 299.41 17.38 336.66 42.91 306.50 40.05 100.91 9.20 54.21 4.10 0.13 0.55 4.32 0.01 0.02 0.01 2136.93 558.62 

  Median 431.7 285.2 67.4 11.7 2.6 0.1 74.0 0.2  0.1 7.9 264.1 465.0 39.5 10.8 0.02 0.38 0.01 102.44 601.18 102.37 821.49 309.34 18.57 359.59 45.78 335.96 45.34 119.40 11.38 68.18 5.25 0.17 0.64 5.08 0.02 0.04 0.04 2295.92 632.58 

  RSD (%) 0.3 0.1 0.6 0.3 0.2 1.2 0.1 2.7 2.8 3.2 0.9 0.1 0.3 0.4 0.1 213.73% 23.69% 91.21% 5.06% 7.37% 9.26% 4.86% 2.38% 6.25% 3.69% 5.68% 11.83% 15.15% 20.89% 24.40% 26.59% 28.40% 10.62% 35.02% 18.24% 129.23% 189.13% 114.61% 3.79% 15.31% 

Ovesná Lhota Mean 140.0 4.6 60.5 10.7 1.5 0.02 38.0 8.2 2.4 9.7 1.0 241.1 531.6 46.2 2.2 0.05 0.41 0.09 79.55 296.43 30.39 146.29 42.79 45.31 54.12 9.90 92.93 15.27 52.03 6.66 54.71 5.68 0.04 2.99 11.53 1.77 0.23 0.09 694.87 237.18 

n=9 SD 54.6 0.3 53.4 2.5 0.3 0.04 4.4 14.7 6.5 19.0 0.5 20.5 257.2 28.5 1.4 0.06 0.11 0.20 34.92 96.29 11.46 80.19 30.43 18.43 46.23 8.24 73.48 11.92 34.89 3.38 21.64 2.09 0.04 1.82 1.61 3.88 0.23 0.07 265.26 154.01 

SCH-38 Max 237.0 5.3 154.3 15.6 1.9 0.1 46.4 44.5 20.9 57.0 2.0 272.3 1081.4 108.8 6.1 0.19 0.67 0.65 158.46 471.91 55.88 333.18 113.70 90.07 167.50 29.83 268.69 43.98 134.00 14.19 99.52 9.65 0.14 7.14 14.14 12.61 0.61 0.22 1291.77 599.85 

  Min 59.8 4.1 bdl 7.8 1.0 0.001 31.5 0.2 bdl bdl 0.5 209.3 294.7 20.7 1.5 0.01 0.30 0.00 36.75 153.60 18.01 76.73 15.01 24.78 17.49 3.21 32.55 5.43 22.48 3.60 29.16 2.96 0.01 1.31 8.67 0.01 0.03 0.01 368.84 104.85 

  Median 125.9 4.5 44.5 10.3 1.5 0.01 37.9 0.3 0.1 0.2 1.0 239.6 357.0 30.1 1.7 0.03 0.38 0.02 74.92 286.62 24.78 97.86 27.08 40.10 31.25 5.42 51.15 8.37 30.29 4.66 50.46 6.30 0.03 1.90 11.63 0.06 0.09 0.07 739.02 143.40 

  RSD (%) 39.0 7.6 88.1 23.2 19.6 187.2 11.6 180.0 265.7 195.3 45.8 8.5 48.4 61.7 64.5 124.19 26.00 213.39 43.90 32.49 37.70 54.81 71.11 40.67 85.42 83.26 79.07 78.05 67.06 50.77 39.55 36.83 90.18 61.01 13.97 219.39 98.65 79.90 38.17 64.93 

Cetoraz Mean 153.2 6.3 75.8 10.8 3.9 0.3 279.8 6.8 6.4 0.4 10.0 651.1 301.7 177.1 35.0 1.4 1.4 0.01 117.98 408.06 49.32 256.52 64.66 30.57 57.05 7.04 51.43 7.37 25.63 3.80 37.49 3.88 0.03 2.54 41.74 2.64 1.63 2.15 984.18 136.65 

n=11 SD 111.4 4.5 50.7 2.4 4.8 0.6 106.4 13.9 11.1 0.9 8.8 313.9 213.8 126.1 48.0 4.3 1.3 0.01 93.52 347.89 43.65 228.54 56.10 23.40 46.35 5.13 34.14 4.43 13.71 1.76 14.83 1.34 0.02 1.87 28.04 3.31 1.17 3.42 828.07 74.74 

SCH-39 Max 304.4 15.3 180.7 15.6 16.7 2.1 481.5 37.5 33.4 2.9 23.1 1494.3 583.8 361.4 153.5 15.0 5.1 0.03 257.29 824.27 105.78 522.64 130.24 65.61 110.92 13.04 91.32 12.70 43.65 6.34 61.44 6.19 0.07 7.37 123.02 12.23 4.82 12.65 1961.85 231.56 

  Min 15.7 3.2 bdl 6.7 1.0 0.0 156.4 0.2 bdl bdl 0.4 296.8 56.3 9.6 0.4 bdl 0.1 0.00 11.63 14.82 1.30 5.25 2.21 7.37 3.38 0.85 10.16 1.98 8.92 1.72 20.02 2.31 bdl 0.50 21.32 0.06 0.40 0.14 45.96 48.29 

  Median 189.7 3.7 63.9 10.4 1.3 0.1 283.4 0.2   14.0 567.1 294.8 243.9 5.1  1.4 0.01 163.60 601.87 55.32 271.33 60.74 22.16 57.82 7.13 53.65 7.99 27.66 3.93 38.27 3.83 0.04 2.66 31.00 2.06 1.56 1.09 1326.53 142.47 

  RSD (%) 72.7 72.4 66.8 22.0 121.5 189.3 38.0 205.0 174.4 206.9 88.2 48.2 70.9 71.2 137.3 296.0 98.8 84.21 79.26 85.26 88.50 89.09 86.76 76.55 81.24 72.88 66.39 60.16 53.47 46.33 39.57 34.44 62.38 73.87 67.17 125.18 71.78 159.22 84.14 54.69 

Krásno-Huber Mean 7.6 11.8 63.8 11.3 0.8 0.2 3.7 1.6 1.1 5.4 2.4 234.3 0.4 7.9 1.5 0.2 0.2 0.27 0.37 0.43 0.05 0.37 0.11 0.12 0.15 0.02 0.12 0.02 0.05 0.01 0.07 0.01 0.001 0.39 0.20 0.44 0.03 0.11 1.61 0.29 

n=8 SD 11.8 3.8 95.1 3.5 0.5 0.3 1.1 4.1 2.3 11.0 6.3 51.8 0.7 1.4 3.1 0.4 0.2 0.39 0.11 0.35 0.05 0.72 0.29 0.12 0.34 0.04 0.26 0.04 0.08 0.01 0.07 0.01 0.002 0.01 0.12 1.06 0.02 0.09 1.81 0.48 

SCH-43 Max 37.5 16.7 290.5 18.1 1.3 0.8 6.0 12.5 7.1 33.4 19.2 311.2 2.2 10.1 9.7 1.3 0.6 1.11 0.53 1.25 0.15 2.21 0.88 0.28 1.06 0.12 0.80 0.12 0.27 0.03 0.19 0.02 0.01 0.41 0.36 3.24 0.08 0.33 6.35 1.54 

  Min 0.4 8.4 bdl 7.2 bdl bdl 2.7 bdl bdl bdl bdl 157.8 bdl 6.3 bdl bdl 0.0 0.00 0.20 0.00 0.00 0.00 0.00 bdl 0.01 bdl bdl bdl bdl bdl 0.02 bdl bdl 0.38 0.01 bdl 0.01 0.04 0.52 0.04 

  Median 2.1 9.8 10.4 10.4 0.9 0.1 3.5 0.1 0.1   232.4 0.1 7.8 0.4  0.1 0.01 0.35 0.32 0.02 0.05  0.09 0.01  0.01  0.01  0.03 0.01  0.38 0.22 0.01 0.02 0.08 1.03 0.06 

  RSD (%) 155.2 31.8 149.1 30.9 63.1 127.5 28.1 252.4 215.2 204.0 263.8 22.1 186.2 17.3 205.9 263.8 127.4 146.34 29.74 81.26 108.00 192.67 257.37 93.80 224.42 222.99 223.92 218.62 169.62 156.13 94.13 101.42 153.30 2.35 61.83 242.98 79.81 80.32 112.71 167.78 

Cínovec 1-Voj.jáma 3.p. Mean 14.6 23.7 46.8 13.8 7.2 5.0 85.3 0.3 14.3 55.8 11485.6 283.4 24.7 35.2 4639.1 9.0 9.5 0.71 0.60 8.76 2.94 17.87 11.45 0.66 8.59 1.83 12.31 1.76 5.77 1.10 11.91 1.66 1.35 3.57 5947.81 3187.69 219.77 2534.25 50.87 36.35 

n=9 SD 4.9 5.8 48.8 4.2 3.7 2.5 24.5 0.2 8.7 15.5 1171.3 36.7 34.8 11.4 1035.9 3.7 8.5 0.57 0.73 11.97 3.70 20.82 10.13 0.34 8.31 1.76 13.30 2.18 7.91 1.61 18.33 2.71 1.57 1.95 5101.23 4085.02 114.03 283.89 54.35 47.08 

SCH-47 Max 20.3 34.8 141.8 18.8 14.3 10.3 110.5 0.6 30.6 73.9 14442.1 339.4 98.1 53.0 6171.6 15.6 32.8 1.64 2.06 35.72 10.90 68.25 36.82 1.17 29.50 6.28 46.57 7.39 26.01 5.12 54.07 7.34 4.52 7.85 14859.10 11662.10 444.52 2998.23 177.69 152.77 

  Min 4.2 13.8 bdl 7.5 3.3 1.2 34.9 0.0 0.0 26.1 10049.7 231.3 2.3 16.0 3405.5 1.1 bdl 0.08 0.06 0.58 0.28 2.17 1.75 0.10 1.33 0.28 1.89 0.26 0.62 0.09 0.71 0.04 0.11 1.18 1220.42 183.48 33.36 2051.64 6.28 4.74 

  Median 14.3 23.6 36.1 15.2 5.9 4.7 94.9 0.3 12.5 59.4 11370.2 270.9 5.6 40.5 4119.3 9.3 8.0 0.67 0.28 3.41 1.26 8.41 7.72 0.72 5.19 1.09 6.23 0.70 1.61 0.21 1.56 0.13 0.51 3.02 3704.35 939.64 223.23 2585.40 26.93 11.94 

  RSD (%) 33.7 24.7 104.2 30.1 51.5 50.7 28.7 62.5 60.9 27.7 10.2 12.9 140.5 32.5 22.3 40.9 89.7 81.22 121.49 136.67 125.90 116.53 88.42 51.19 96.73 96.37 108.05 123.94 137.05 146.45 153.80 163.47 115.59 54.69 85.77 128.15 51.88 11.20 106.83 129.54 

Cínovec 2 - 3.p. Mean 8.1 5.7 88.2 8.9 2.0 0.3 1.5 0.2 2.6 12.7 4892.5 368.1 6.6 17.6 7175.3 0.1 5.1 0.02 0.21 0.22 0.28 1.80 1.49 0.09 1.84 0.56 6.66 1.53 8.01 2.31 32.79 5.01 0.55 1.67 4.49 89.86 0.65 3678.32 5.92 56.87 

n=11 SD 5.5 0.9 86.5 1.7 1.9 0.5 2.3 0.1 3.7 7.9 1682.3 71.0 3.5 11.3 4000.8 0.1 9.5 0.03 0.21 0.30 0.31 1.86 1.45 0.19 1.69 0.52 5.61 1.18 5.82 1.60 21.11 3.04 0.61 0.97 8.07 132.79 1.24 1615.56 5.51 38.73 

SCH-48 Max 18.1 8.2 321.1 13.5 7.4 1.5 6.8 0.4 12.5 25.3 6769.3 467.0 14.8 41.8 13886.1 0.4 34.8 0.10 0.79 1.11 1.17 7.20 5.55 0.70 6.49 1.99 21.29 4.48 21.81 5.99 79.51 11.72 1.98 3.74 29.61 358.62 4.50 6908.30 21.46 146.79 

  Min 0.1 4.7 bdl 6.8 bdl bdl bdl 0.1 0.1 1.9 1481.7 207.8 2.8 2.5 1579.0 0.0 bdl bdl bdl bdl 0.05 0.29 0.22 bdl 0.28 0.08 1.14 0.30 1.71 0.50 8.16 1.31 0.06 0.51 0.26 0.59 0.02 1424.75 1.33 13.20 

  Median 6.9 5.6 80.6 8.6 1.9 0.1 0.2 0.2 0.9 14.6 5615.6 360.0 5.4 16.3 7478.2 0.0 2.1 0.01 0.16 0.10 0.15 1.07 1.04 0.02 1.35 0.42 5.28 1.25 6.71 1.95 27.80 4.32 0.25 1.36 1.49 9.76 0.20 2995.45 3.93 49.39 

  RSD (%) 67.8 15.3 98.0 19.5 94.6 184.3 158.0 33.4 142.4 62.6 34.4 19.3 53.6 64.4 55.8 165.7 185.4 155.36 100.14 135.75 108.85 103.60 97.63 220.50 91.71 92.29 84.12 77.44 72.66 69.31 64.39 60.79 110.43 58.20 179.69 147.78 191.15 43.92 93.14 68.10 

                                           

Au-orogenic-related Mean 70.3 10.4 9.0 16.3 1.1 0.3 3.4 2.6 2.6 0.2 19.8 349.1 404.4 2.6 19.2 0.1  0.09 41.45 184.45 29.42 217.71 97.92 218.15 128.88 18.24 117.29 14.63 30.54 2.71 14.79 1.10 0.07 0.41 9.71 0.09 0.11 0.53 917.98 199.29 

Jílové  SD 42.1 12.2 15.8 8.2 1.9 0.4 0.7 5.5 4.6 0.4 17.6 29.8 173.9 1.2 8.9 0.1 0.1 0.16 10.55 59.62 12.76 123.17 65.65 97.98 88.99 12.27 75.14 8.85 16.14 1.15 5.51 0.47 0.03 0.04 2.36 0.14 0.07 0.68 321.33 115.85 

n=12 Max 152.9 47.3 51.4 37.5 7.4 1.4 4.6 19.5 12.5 1.5 64.2 392.0 653.3 4.5 31.4 0.2 0.2 0.50 58.24 261.32 44.06 369.74 179.17 450.36 238.94 32.64 203.77 24.74 50.87 4.25 25.16 2.14 0.11 0.50 16.82 0.40 0.23 2.30 1233.35 330.92 



SCH-41 Min 18.1 2.7 0.0 8.5 bdl bdl 2.2 0.2 bdl bdl 4.0 308.6 100.9 1.3 5.9 0.0 bdl 0.00 27.22 67.00 7.09 34.61 10.95 110.09 13.61 2.07 15.12 2.13 5.87 0.78 6.64 0.60 0.01 0.36 7.46 bdl 0.02 bdl 358.58 33.22 

  Median 84.3 5.8 0.0 13.6 0.7 0.1 3.3 0.2 0.1   13.8 345.4 462.2 2.3 22.0 0.0   0.00 39.75 209.26 34.61 234.91 95.98 187.51 125.10 18.14 119.61 15.45 34.54 2.96 15.30 0.98 0.07 0.41 9.12 0.01 0.13 0.19 1079.82 213.21 

  RSD (%) 59.8 117.4 174.5 50.5 174.0 146.5 20.7 212.8 181.5 260.8 88.8 8.5 43.0 45.0 46.5 107.1   185.22 25.45 32.32 43.38 56.58 67.04 44.92 69.05 67.27 64.06 60.50 52.87 42.21 37.23 43.09 52.17 9.14 24.28 157.86 60.17 129.34 35.00 58.13 

Sobětice  Mean 21.2 4.3 23.6 5.0 1.0 0.1 6.4 2.1 1.7 0.3 1.6 34.6 55.8 2.1 20.0 0.1   3.11 8.66 24.98 3.77 23.59 7.22 7.70 9.37 1.35 11.54 1.92 5.97 0.64 4.55 0.42 0.01 0.34 15.26 0.11 0.04 0.04 85.28 26.39 

n=12 SD 20.1 2.3 36.6 4.6 0.2 0.1 0.9 6.1 5.4 0.6 1.9 1.9 21.1 0.4 2.8 0.2 bdl 7.32 2.52 7.92 1.72 14.53 5.45 2.77 7.76 1.05 8.37 1.24 3.02 0.21 0.87 0.06 bdl 0.01 10.28 0.21 0.03 0.05 36.49 14.59 

SCH-42 Max 83.4 10.1 116.8 15.3 1.2 0.5 8.6 22.2 19.5 2.4 7.3 39.1 101.3 2.7 26.0 0.5 bdl 25.44 14.32 39.34 7.28 54.49 19.25 11.40 26.45 3.60 28.86 4.56 12.72 1.13 6.57 0.57 0.02 0.35 47.12 0.75 0.10 0.14 163.49 57.23 

  Min 3.6 2.6 bdl bdl 0.7 bdl 5.3 0.2 bdl bdl 0.3 31.1 27.5 1.5 15.8 bdl bdl 0.02 5.39 14.04 1.67 8.99 2.28 3.79 2.77 0.43 4.06 0.75 2.83 0.36 3.16 0.34 bdl 0.32 10.08 0.01 0.01 0.01 39.93 11.93 

  Median 15.6 3.0   4.7 1.0   6.2 0.2   0.1 0.9 34.7 46.5 2.1 20.8     0.11 8.37 24.81 3.18 17.51 4.39 8.65 5.36 0.82 7.44 1.31 4.46 0.56 4.30 0.40 0.01 0.33 11.21 0.02 0.04 0.02 74.15 19.01 

  RSD (%) 94.8 54.0 155.0 92.7 17.0 138.1 13.9 288.6 319.4 249.8 115.0 5.6 37.9 17.8 14.2 163.5   235.52 29.06 31.69 45.63 61.57 75.54 35.95 82.85 78.05 72.50 64.37 50.65 32.97 19.25 15.17   2.49 67.36 195.83 59.95 104.93 42.79 55.28 

Kašperské hory-Naděje Mean 19.8 4.9 45.1 8.9 1.8 0.1 14.7 0.2 1.3 5.7 1.1 83.2 47.9 7.0 110.3   0.1 0.05 12.03 26.38 3.01 13.39 3.11 10.39 3.27 0.51 5.16 1.00 4.64 0.91 11.36 1.44   0.43 7.79 0.05 0.20 0.14 71.58 25.02 

n=12 SD 2.1 199.7 268.2 7.6 0.6 0.3 0.8 22.9 2.0 0.5 1.1 3.4 5.9 10.4 39.1   0.1 0.01 0.34 1.27 0.29 3.00 1.41 0.28 2.40 0.25 2.03 0.34 1.02 0.09 0.55 0.05   0.01 0.61 0.05 0.02 0.06 8.34 4.21 

SCH-5 Maximum 42.4 20.4 204.3 21.4 7.1 0.7 18.9 0.4 11.1 66.7 1.8 93.0 158.2 12.6 123.4 0.2 0.2 0.21 28.66 57.41 6.09 25.01 5.02 15.55 5.34 1.10 12.94 2.75 14.43 2.88 30.83 3.47 0.01 0.52 12.29 0.22 0.39 0.23 138.35 68.41 

  Minimum 10.1 2.7 bdl bdl 0.8 bdl 9.2 0.2 bdl bdl 0.3 74.9 19.1 3.1 90.4 bdl 0.0 0.01 4.11 13.84 1.77 6.71 1.28 5.17 1.30 0.20 2.11 0.41 1.87 0.36 4.81 0.64 bdl 0.36 5.57 0.01 0.04 0.07 41.75 10.76 

  Median 16.2 3.1 12.5 7.8 1.3   15.2 0.2 0.1   1.1 82.4 33.1 6.5 112.9   0.1 0.02 10.90 24.19 2.71 11.70 2.70 10.61 2.92 0.43 4.20 0.80 3.45 0.61 7.62 1.01   0.43 7.05 0.02 0.19 0.14 66.76 17.16 

  RSD (%) 10.9 4103.5 595.3 85.1 30.8 346.9 5.4 10335.2 148.1 8.1 106.9 4.1 12.3 148.1 35.4   71.9 20.44 2.79 4.79 9.80 22.42 45.45 2.67 73.24 48.57 39.25 33.94 21.95 9.85 4.85 3.30   2.03 7.79 98.17 11.07 41.92 11.65 16.83 

Kašperské hory-Lohbach Mean 26.3 24.8 279.2 12.2 0.7 0.2 29.9 7.8 4.4 8.4 2.7 182.6 68.8 8.9 138.1   0.2 0.09 36.48 80.89 8.36 37.71 8.56 17.94 8.28 1.31 11.34 2.04 7.57 1.22 12.01 1.53 0.004 0.54 13.37 0.26 2.14 6.34 198.22 37.01 

n=12 SD 20.9 68.8 696.8 5.9 0.6 0.4 21.8 13.3 10.1 19.3 4.6 94.5 70.8 3.7 118.3   0.2 0.06 42.19 87.50 8.53 38.22 8.67 16.73 8.40 1.36 11.88 2.12 7.82 1.25 12.30 1.53 0.01 0.05 10.41 0.16 1.81 6.81 203.38 38.17 

SCH-6 Maximum 84.4 253.0 2557.6 29.2 2.2 1.4 67.0 40.3 34.8 69.5 16.9 292.7 191.5 15.6 309.7 bdl 0.7 0.22 137.61 229.35 20.42 100.50 23.88 40.31 22.34 3.60 30.58 5.34 19.75 3.13 30.80 3.78 0.02 0.62 35.00 0.67 4.77 25.30 523.61 95.82 

  Minimum 0.1 1.7 bdl 6.1 bdl bdl 10.2 bdl bdl bdl 0.3 59.4 0.8 3.3 15.0 bdl bdl 0.01 1.89 1.47 0.14 0.42 0.07 0.36 0.07 bdl 0.08 0.01 0.07 0.02 0.15 0.02 bdl 0.49 3.70 0.07 0.07 0.08 4.42 0.35 

  Median 20.6 4.1 36.8 11.4 0.8   15.1 0.3 0.1 0.8 0.8 189.6 27.0 8.5 105.8     0.08 12.93 29.36 3.72 18.30 4.28 8.81 3.82 0.51 4.18 0.74 2.79 0.45 4.32 0.61   0.51 7.19 0.22 1.27 6.07 80.82 13.60 

  RSD (%) 79.7 277.6 249.6 48.7 85.5 239.1 72.9 171.6 230.5 229.5 171.9 51.7 102.9 41.1 85.6   163.5 66.11 115.65 108.17 101.99 101.35 101.35 93.24 101.39 104.35 104.77 104.16 103.33 102.28 102.44 99.96 128.21 9.34 77.87 62.77 84.27 107.27 102.60 103.15 

Orlík u Humpolce Mean 20.9 4.7 47.1 17.5 1.2 0.1 4.3 3.4 4.5 5.3 6.5 2236.9 36.9 2.7 0.9 0.1 0.1 0.01 5.75 18.35 2.86 18.13 5.82 13.68 7.95 1.19 8.74 1.36 3.54 0.32 1.67 0.16 0.005 0.54 8.68 0.09 0.11 1.88 72.54 16.99 

n=12 SD 10.9 6.4 67.5 6.4 1.1 0.1 0.9 6.8 6.5 16.8 1.2 985.3 18.2 0.9 0.5 0.1 0.2 0.03 0.59 2.98 0.67 4.35 1.79 7.41 2.50 0.44 3.53 0.55 1.51 0.15 0.87 0.12 0.004 0.02 7.30 0.19 0.16 3.42 18.78 7.00 

SCH-7 Maximum 38.9 25.4 237.7 33.4 4.4 0.3 6.0 25.0 19.5 61.2 8.4 3600.1 72.0 5.6 2.1 0.4 0.6 0.10 6.99 25.77 4.52 27.24 9.92 28.63 13.93 2.15 15.72 2.37 6.44 0.60 3.21 0.50 0.01 0.57 21.41 0.70 0.51 10.29 111.67 30.02 

  Minimum 6.9 bdl bdl 7.8 bdl bdl 3.4 bdl bdl bdl 3.9 843.7 14.7 1.6 0.5 bdl bdl bdl 4.95 15.14 2.33 14.08 4.31 4.73 5.57 0.75 4.85 0.75 1.66 0.13 0.61 0.06 0.001 0.51 1.41 bdl bdl bdl 54.55 8.87 

  Median 18.9 2.5 10.4 16.7 1.1 0.1 4.0 0.2 0.7   6.9 2117.7 35.1 2.5 0.7       5.58 16.87 2.52 16.01 5.18 12.91 7.00 1.06 7.71 1.19 3.38 0.32 1.67 0.15 0.004 0.54 6.08 0.01 0.02 0.01 65.34 15.32 

  RSD (%) 52.2 136.6 143.2 36.7 89.4 71.6 19.9 199.3 144.8 317.9 19.0 44.1 49.4 35.2 52.7 139.1 159.5 205.31 10.26 16.26 23.32 24.00 30.79 54.15 31.40 36.87 40.40 40.30 42.71 46.62 51.77 72.80 71.80 3.22 84.09 223.22 140.71 181.77 25.89 41.23 

Au-RIRGS-related Mean 36.7 35.2 137.6 11.7 1.8 0.6 12.1 6.7 8.0 4.4 12.1 29.1 109.4 23.9 3021.4 0.3 0.1 0.46 3.94 14.81 3.06 29.52 12.44 2.79 24.67 2.72 19.75 3.85 10.40 0.84 4.19 0.38 0.01 0.48 1.85 0.05 0.01 0.02 91.21 42.11 

Čelina SD 19.7 50.0 255.3 6.8 1.6 0.3 5.6 14.4 12.2 11.1 4.8 4.8 45.7 14.3 1062.5 0.6 0.3 1.16 1.87 5.95 1.03 9.61 3.37 0.62 7.04 0.79 5.93 1.28 4.05 0.38 2.12 0.18 0.01 0.04 0.52 0.06 0.01 0.02 26.51 14.09 

n=13 Max 89.0 168.2 973.0 32.0 6.0 1.2 27.2 51.4 37.5 38.9 19.8 37.4 240.3 66.4 6199.4 2.1 1.0 4.45 7.94 27.69 5.50 53.38 19.68 4.17 37.39 4.34 33.32 7.20 22.42 2.02 10.40 0.79 0.02 0.60 2.53 0.19 0.03 0.05 154.92 80.48 

SCH-3 Min 10.3 0.4 bdl 4.6 bdl 0.2 7.9 bdl bdl bdl 4.7 19.6 52.8 8.9 2275.4 bdl bdl 0.00 2.11 7.30 1.66 18.33 8.63 1.89 15.50 1.60 11.33 2.15 6.00 0.50 1.72 0.12 bdl 0.42 0.52 bdl bdl bdl 62.75 25.36 

  Median 33.4 10.7 29.2 10.3 1.4 0.5 9.6   0.1   11.8 28.0 100.6 20.5 2588.2     0.03 3.00 14.03 2.70 25.97 11.80 2.68 23.32 2.67 20.16 3.86 9.62 0.73 3.38 0.36 0.01 0.48 1.92 0.01 0.01   81.80 40.02 

  RSD (%) 53.7 142.1 185.5 58.2 93.0 57.1 46.3 215.8 153.5 250.5 39.8 16.5 41.8 59.7 35.2 231.2 189.1 252.99 47.50 40.14 33.72 32.57 27.13 22.14 28.53 28.89 30.04 33.11 38.93 45.88 50.58 47.96 58.15 8.69 28.30 127.71 67.48 114.20 29.07 33.45 

Vacíkov Mean 33.4 10.7 29.2 10.3 1.4 0.5 9.6   0.1   11.8 28.0 100.6 20.5 2588.2     0.03 3.00 14.03 2.70 25.97 11.80 2.68 23.32 2.67 20.16 3.86 9.62 0.73 3.38 0.36 0.01 0.48 1.92 0.01 0.01   81.80 40.02 

n=11 SD 32.0 78.0 149.1 3.5 0.6 0.6 0.9 17.7 13.9 28.1 8.5 14.9 16.1 9.8 535.8 bdl 0.4 0.26 90.25 110.53 8.27 38.62 9.00 0.43 8.93 0.92 5.53 0.82 1.96 0.17 0.91 0.10 0.003 0.20 0.93 0.17 0.15 0.63 247.36 10.37 

SCH-1 Maximum 153.2 262.7 542.1 21.7 2.2 2.1 9.9 62.6 45.9 69.5 39.1 180.8 87.8 57.0 2760.5 bdl 1.4 0.97 403.10 622.72 52.26 247.00 50.87 3.11 47.82 4.77 28.26 4.23 10.47 0.97 5.60 0.61 0.01 1.36 8.41 0.61 0.53 2.25 1335.12 54.90 

  Minimum 53.7 0.0 bdl 7.9 bdl bdl 6.4 bdl bdl bdl 8.0 133.2 30.9 20.8 1035.6 bdl bdl 0.02 122.74 275.22 24.88 122.88 19.89 1.76 17.61 1.51 8.58 1.30 3.49 0.37 2.34 0.25 bdl 0.63 5.64 0.01 bdl 0.02 593.43 18.07 

  Median 113.4 5.3 253.0 15.0 1.1 1.2 7.7 0.3 15.3 0.2 12.9 155.8 37.8 37.9 1815.3     0.06 225.46 440.49 38.84 173.75 22.66 2.61 19.36 1.83 10.73 1.67 4.46 0.48 2.97 0.34 0.005 0.67 6.69 0.01 0.02 0.10 919.40 22.28 

  RSD (%) 96.0 728.8 510.7 34.4 42.6 131.5 9.2   16683.0   71.7 53.4 16.0 48.1 20.7     756.07 3005.81 788.06 306.10 148.75 76.23 15.93 38.31 34.47 27.43 21.30 20.40 23.17 27.00 27.98 40.05 42.60 48.55 1406.64 1336.58   302.41 25.91 

Oxidized skarn Mean 79.6 5.6 115.0 16.6 2.6 0.7 12.7 1.7 2.6 1.3 14.2 42.8 169.7 162.7 9764.2 0.1 0.4 0.09 46.10 168.82 24.03 140.26 38.08 2.88 38.32 5.25 36.57 6.40 19.24 2.34 15.57 1.62 0.02 2.03 11.42 1.58 0.45 0.34 458.48 86.98 

Obří důl SD 66.8 9.0 161.2 13.5 2.1 0.7 11.7 5.6 6.7 2.7 12.7 10.0 246.1 203.7 10247.5 0.4 1.1 0.22 33.20 143.73 19.78 121.96 41.84 2.35 46.65 7.17 51.49 9.07 27.09 3.33 22.89 2.54 0.03 4.51 27.08 6.44 0.92 0.93 375.16 123.08 

n=80 Maximum 305.8 73.0 941.0 73.7 18.1 3.3 88.0 36.1 30.6 16.7 69.4 71.2 1476.2 1167.6 53932.0 3.2 7.0 1.70 160.68 686.66 86.18 508.74 226.71 12.47 286.06 44.62 319.70 56.99 167.50 19.86 132.88 14.98 0.16 35.31 236.30 55.60 6.39 7.91 1516.45 756.54 

  Minimum bdl bdl bdl 0.7 bdl bdl bdl bdl bdl bdl bdl 22.8 0.1 2.7 515.7 bdl bdl bdl 1.83 7.51 1.57 11.12 0.98 bdl 0.73 0.03 0.07 0.01 0.01 bdl bdl bdl bdl 0.51 1.23 bdl 0.01 bdl 33.90 0.12 

  Median 59.8 3.2 63.9 13.6 2.1 0.6 10.4 0.2 0.1 0.4 10.7 42.3 92.2 97.7 7214.1   0.1 0.03 34.89 109.95 17.71 101.89 25.88 2.24 26.13 3.03 20.41 3.67 11.06 1.28 7.73 0.70 0.01 0.83 6.02 0.06 0.10 0.07 334.59 48.42 

  RSD (%) 84.0 160.5 140.2 81.4 81.9 95.0 91.9 320.7 258.8 217.6 89.6 23.3 145.0 125.2 104.9 373.7 297.0 239.04 72.02 85.14 82.34 86.96 109.89 81.65 121.74 136.67 140.82 141.70 140.80 142.44 146.99 156.91 141.55 221.57 237.01 408.37 206.05 269.73 81.83 141.50 

Kovářská Mean 4.7 11.8 194.6 40.9 1.6 1.6 37.3 0.4 27.8 0.8 0.5 106.9 3.8 1.6 1014.7     0.01 0.29 4.80 0.13 0.75 0.24 0.04 0.51 0.05 0.58 0.13 0.60 0.07 0.58 0.05 0.02 0.39 4.19 0.01 0.28 0.01 6.76 2.07 



n=3 SD 4.3 3.9 275.2 6.1 0.3 1.9 49.3 0.2 39.3 0.7 0.1 3.6 0.8 0.1 30.6     0.01 0.35 6.44 0.11 0.45 0.08 0.01 0.32 0.02 0.12 0.04 0.12 0.02 0.10 0.01 0.02 0.03 3.63 0.01 0.32 0.02 7.23 0.40 

SCH-16 Maximum 10.8 16.7 583.8 45.9 1.9 4.2 107.0 0.6 83.4 1.7 0.7 111.9 4.5 1.7 1052.2 bdl bdl 0.02 0.78 13.90 0.28 1.29 0.32 0.05 0.96 0.06 0.67 0.17 0.75 0.09 0.71 0.06 0.05 0.42 9.27 0.03 0.73 0.04 16.93 2.50 

  Minimum 1.5 7.2 bdl 32.2 1.1 0.0 2.1 0.2 bdl bdl 0.3 103.4 2.7 1.5 977.2 bdl bdl bdl 0.01 0.10 0.02 0.18 0.13 0.03 0.26 0.03 0.41 0.08 0.44 0.05 0.48 0.04 bdl 0.36 0.97 0.002 0.04 bdl 0.74 1.53 

  Median 1.7 11.5   44.5 1.7 0.5 2.8 0.3 0.1 0.8 0.5 105.5 4.2 1.6 1014.7     0.01 0.06 0.40 0.07 0.78 0.28 0.04 0.32 0.06 0.66 0.14 0.61 0.08 0.55 0.05   0.40 2.34 0.01 0.05   2.61 2.17 

  RSD (%) 92.5 32.9 141.4 15.0 21.7 118.6 132.1 50.4 141.2 80.1 29.0 3.4 20.6 4.6 3.0     86.02 122.47 134.04 88.75 60.42 33.44 24.15 61.82 32.38 21.14 29.26 20.61 23.31 16.81 19.07 141.42 6.89 86.64 91.42 116.60 141.42 106.99 19.54 

Vykmanov Mean 23.2 75.6 478.0 26.1 2.5 1.2 13.9 0.2 0.2 12.1 0.6 114.8 3.1 1.6 1573.9 1.1 0.3 0.05 0.83 2.02 0.36 2.18 0.73 0.22 0.89 0.09 0.75 0.13 0.35 0.03 0.19 0.02   0.51 8.64 1.19 0.62 0.23 7.23 1.57 

n=7 SD 20.4 38.3 383.3 25.3 1.9 2.0 12.9 0.1 0.1 23.6 0.3 25.8 0.3 0.3 483.6 1.4 0.5 0.04 0.66 0.31 0.14 0.82 0.29 0.07 0.22 0.04 0.16 0.02 0.04 0.00 0.07 0.01 0.003 0.02 4.23 1.17 0.50 0.09 1.39 0.24 

SCH-44 Maximum 69.5 127.9 875.7 82.0 7.0 6.1 34.6 0.4 0.4 69.5 1.2 159.2 3.6 2.2 2446.4 4.3 1.5 0.11 2.36 2.59 0.65 3.29 1.24 0.36 1.32 0.15 1.01 0.16 0.42 0.04 0.27 0.03 0.01 0.54 17.38 3.48 1.77 0.37 9.81 2.02 

  Minimum 5.0 21.4 bdl bdl 1.0 0.1 4.0 0.1 bdl bdl 0.0 74.6 2.7 1.4 949.4 0.1 bdl bdl 0.18 1.64 0.17 1.25 0.38 0.15 0.64 bdl 0.58 0.10 0.29 0.03 0.07 0.02 bdl 0.47 3.28 0.07 0.20 0.09 5.50 1.30 

  Median 21.1 92.4 569.9 15.3 1.6 0.3 5.3 0.3 0.2 1.3 0.7 107.3 3.0 1.5 1495.6 0.4 0.1 0.05 0.73 1.88 0.33 1.68 0.57 0.17 0.85 0.09 0.65 0.12 0.35 0.04 0.23 0.02 0.003 0.52 7.92 0.56 0.52 0.27 7.47 1.50 

  RSD (%) 88.1 50.7 80.2 97.2 77.5 167.8 93.0 45.5 75.6 194.6 54.1 22.5 8.8 17.8 30.7 131.3 186.5 75.38 78.87 15.14 40.04 37.83 39.79 32.58 24.64 47.01 20.94 18.04 10.50 12.25 33.37 27.23   4.30 48.93 98.00 81.03 39.03 19.18 15.12 

Bílé Labe Mean 230.6 9.7 61.0 12.9 2.4 1.2 88.2 17.0 12.2   5.3 43.5 522.4 141.5 2724.3   0.4 0.07 256.19 564.37 56.55 286.28 72.27 4.84 74.99 11.13 87.83 15.63 52.92 7.45 66.54 8.30 0.04 9.98 25.62 6.55 0.27 0.11 1315.49 249.81 

n=10 SD 41.9 6.7 49.6 3.2 3.4 0.9 5.8 37.1 26.7   1.5 2.4 73.3 30.0 908.1   0.2 0.12 80.10 159.12 13.69 59.66 10.48 0.88 10.22 1.83 15.01 2.63 8.70 1.17 10.72 1.51 0.01 2.86 4.14 8.95 0.23 0.10 316.29 39.00 

SCH-28 Maximum 271.1 29.2 161.2 17.0 12.5 3.8 98.6 125.1 86.2 0.1 8.4 50.2 633.8 186.5 3391.6 0.2 0.8 0.42 330.40 697.78 67.28 327.21 84.93 7.20 93.27 13.94 111.90 19.84 67.28 9.20 79.65 9.86 0.05 12.41 33.64 24.60 0.76 0.33 1565.79 311.65 

  Minimum 118.0 4.6 bdl 8.1 0.8 0.1 77.8 0.1 bdl bdl 2.7 41.3 409.1 83.4 154.3 bdl bdl bdl 42.53 119.82 17.18 112.31 47.54 4.14 62.41 8.42 66.03 11.70 40.45 6.02 44.33 4.50 0.03 2.32 16.00 0.01 0.05 0.00 411.63 198.71 

  Median 244.1 8.2 54.2 11.8 1.5 1.0 89.6 0.2 0.1   4.9 42.7 528.9 143.6 2914.8   0.4 0.01 274.59 594.92 59.42 308.86 73.46 4.45 73.25 11.33 89.79 15.81 52.26 7.47 67.35 8.51 0.04 11.00 25.45 0.65 0.18 0.07 1375.82 249.60 

  RSD (%) 18.2 68.6 81.3 24.5 139.5 73.4 6.6 218.9 219.0   28.7 5.6 14.0 21.2 33.3   53.4 173.56 31.26 28.19 24.21 20.84 14.50 18.17 13.63 16.48 17.09 16.85 16.44 15.66 16.11 18.18 20.13 28.64 16.17 136.62 83.23 91.90 24.04 15.61 

Chedrbí Mean 6.0 3.7 74.4 10.3 3.9 0.2 2.9 3.6 4.0   0.7 33.7 2.3 19.4 1808.0   0.1 0.01 4.36 7.78 0.90 5.26 1.31 0.15 1.19 0.11 0.70 0.09 0.25 0.02 0.12 0.01 0.001 1.37 2.60 0.02 0.04 0.06 20.94 1.31 

n=11 SD 8.2 1.4 89.1 2.3 5.1 0.1 2.2 7.2 7.3 0.1 0.6 7.8 3.5 38.5 564.1   0.1 0.02 9.14 16.16 1.85 10.55 2.46 0.28 1.96 0.16 0.98 0.12 0.29 0.02 0.14 0.01 0.001 2.10 0.74 0.01 0.06 0.08 42.38 1.73 

SCH-9 Maximum 29.2 6.6 318.3 14.3 18.1 0.5 7.8 19.5 23.6 0.2 2.1 50.6 10.6 108.3 2233.7 bdl 0.2 0.06 24.99 43.23 4.96 28.63 6.96 0.76 5.53 0.48 2.95 0.37 0.91 0.07 0.44 0.03 0.003 5.87 3.79 0.04 0.19 0.23 115.08 5.26 

  Minimum 0.8 2.5 bdl 7.5 1.1 0.0 1.2 0.2 bdl bdl 0.2 24.2 0.2 1.2 618.6 bdl bdl 0.00 0.01 0.03 0.01 0.06 0.04 0.01 0.06 0.01 0.08 0.01 0.02 bdl 0.02 0.00 bdl 0.37 1.38 0.01 0.01 bdl 0.24 0.14 

  Median 2.9 2.8 58.4 10.6 1.3 0.1 2.1 0.2     0.6 32.2 0.8 1.3 2037.7     0.01 0.04 0.11 0.03 0.32 0.19 0.02 0.33 0.03 0.29 0.04 0.14 0.01 0.06 0.01 0.001 0.38 2.88 0.01 0.01 0.02 1.15 0.58 

  RSD (%) 135.7 39.2 119.7 22.5 130.8 90.3 76.7 198.9 181.6   76.8 23.1 151.4 198.8 31.2   83.8 125.42 209.91 207.67 205.73 200.75 187.25 185.89 164.35 148.64 139.96 129.08 119.35 109.53 111.24 77.52 121.86 153.43 28.30 68.88 142.76 132.47 202.38 132.16 

Krouna Mean 13.3 128.9 195.5 12.5 1.5 0.3 5.3 18.2 0.8 0.3 7.6 104.9 48.3 33.1 483.3   0.1 0.02 4.50 18.50 4.05 39.39 15.92 2.21 22.06 2.28 16.06 2.66 7.36 0.62 3.74 0.37 0.01 0.39 8.99 0.06 0.03 0.09 106.62 33.09 

n=9 SD 2.1 199.7 268.2 7.6 0.6 0.3 0.8 22.9 2.0 0.5 1.1 3.4 5.9 10.4 39.1   0.1 0.01 0.34 1.27 0.29 3.00 1.41 0.28 2.40 0.25 2.03 0.34 1.02 0.09 0.55 0.05 0.004 0.01 0.61 0.05 0.02 0.06 8.34 4.21 

SCH-45 Maximum 18.1 550.4 720.0 30.6 2.8 1.3 6.8 59.8 6.4 1.5 8.9 109.3 59.8 52.5 589.4 bdl 0.2 0.04 5.05 20.63 4.64 45.18 18.61 2.56 25.80 2.72 19.59 3.28 9.40 0.81 4.99 0.48 0.02 0.41 9.94 0.15 0.09 0.21 122.45 41.27 

  Minimum 10.7 2.7 bdl 4.2 0.8 0.1 3.9 0.2 bdl bdl 5.4 98.4 39.3 20.4 446.2 bdl bdl 0.01 3.79 16.19 3.57 34.04 13.75 1.73 18.65 1.94 13.21 2.16 5.75 0.46 2.82 0.30 0.002 0.38 7.96 0.01 0.01 0.02 92.03 26.65 

  Median 12.9 14.6 51.4 9.5 1.4 0.2 5.4 0.3   0.2 8.4 104.7 46.3 30.4 476.8   0.1 0.02 4.59 18.60 4.02 39.48 16.17 2.36 23.24 2.39 16.26 2.64 7.21 0.61 3.77 0.37 0.01 0.39 9.12 0.03 0.02 0.08 105.25 32.73 

  RSD (%) 16.2 154.9 137.2 60.8 37.7 107.2 15.0 125.8 265.2 136.9 14.9 3.3 12.2 31.5 8.1   67.7 43.12 7.45 6.84 7.28 7.63 8.87 12.53 10.86 10.97 12.61 12.73 13.85 14.42 14.74 12.76 48.48 2.25 6.74 93.01 76.68 68.00 7.82 12.73 

Mutice Mean 9.7 22.4 109.5 6.1 1.2 0.2 23.1 0.8 5.6 0.9 1.8 65.6 85.4 256.0 290.8   0.2 0.04 33.31 104.64 14.29 93.35 23.57 2.06 25.11 2.71 18.98 3.06 9.71 1.12 8.76 0.86 0.01 0.40 0.69 0.01 0.20 1.13 296.34 45.20 

n=12 SD 4.5 28.5 102.9 5.1 0.4 0.3 8.9 1.3 6.6 1.7 0.4 16.6 44.3 139.6 99.5   0.1 0.06 13.88 40.57 4.06 29.86 9.23 0.51 10.60 1.21 8.59 1.39 4.27 0.44 2.62 0.20 0.01 0.12 0.33 0.01 0.12 1.30 94.56 17.78 

SCH-10 Maximum 18.6 86.7 287.7 16.7 2.4 1.1 50.0 4.4 18.1 6.3 2.5 90.2 180.7 531.0 419.8 bdl 0.3 0.18 58.10 187.09 20.72 135.80 36.18 2.81 38.36 4.56 33.36 5.53 17.72 1.99 13.58 1.35 0.03 0.77 1.54 0.03 0.44 4.84 460.48 77.71 

  Minimum 3.0 2.8 bdl bdl 0.8 0.0 14.6 0.1 bdl bdl 1.1 33.4 30.8 85.2 90.6 bdl 0.1 0.01 16.03 60.05 9.10 45.45 8.58 1.28 7.85 0.83 6.06 1.01 3.49 0.48 4.99 0.62 0.003 0.32 0.35 0.01 0.06 0.21 180.89 17.58 

  Median 8.5 8.5 125.8 6.5 1.1 0.1 20.5 0.2 2.0 0.4 1.9 70.8 75.1 214.9 311.4   0.1 0.02 30.78 92.78 12.43 90.91 23.42 2.12 25.81 2.76 18.54 2.97 9.86 1.09 7.91 0.85 0.01 0.36 0.63 0.01 0.15 0.63 257.90 47.09 

  RSD (%) 45.9 127.7 94.0 84.4 34.4 149.4 38.6 167.4 117.3 191.8 23.2 25.4 51.9 54.5 34.2   36.7 134.21 41.68 38.76 28.39 31.99 39.15 24.84 42.23 44.62 45.27 45.43 43.97 39.27 29.87 22.69 57.05 28.98 47.56 45.52 61.95 114.37 31.91 39.34 

Nekvasovy Chlumy Mean 19.0 3.1 54.1 10.4 4.6 0.5 12.4 5.5 0.8 11.5 4.3 127.7 66.0 77.5 773.4 0.1 0.3 0.15 12.41 44.86 7.99 60.23 17.94 2.59 22.54 2.61 18.10 2.79 7.42 0.63 3.42 0.26 0.01 0.75 3.21 0.02 0.04 0.09 168.56 35.24 

n=12 SD 13.7 1.0 71.6 8.6 2.3 0.9 1.8 15.2 2.7 26.7 4.3 59.0 62.8 97.4 789.2 0.2 0.2 0.26 10.06 38.32 6.65 51.03 16.86 1.72 22.63 2.96 18.12 2.69 7.01 0.61 3.87 0.33 0.01 0.71 1.51 0.03 0.04 0.15 135.13 33.67 

SCH-29 Maximum 52.3 6.4 258.5 36.1 9.5 3.6 16.0 55.6 9.7 97.3 18.1 319.7 208.5 361.4 3197.0 0.7 0.8 0.97 36.31 116.20 23.63 194.60 62.55 6.95 86.18 11.12 65.33 9.73 23.63 2.29 15.46 1.24 0.02 2.64 6.53 0.13 0.14 0.56 490.67 115.08 

  Minimum 3.4 2.7 bdl bdl 2.5 bdl 9.9 0.1 bdl bdl 1.8 87.2 22.4 25.3 107.3 bdl bdl bdl 1.17 6.98 2.08 25.17 7.83 1.19 8.16 0.81 5.94 0.96 2.63 0.13 0.39 0.02 bdl 0.33 1.65 0.01 0.01 0.01 64.36 12.95 

  Median 14.2 2.8 29.2 7.9 3.3 0.2 12.6 0.2   0.1 3.4 115.6 39.9 38.7 558.1   0.1 0.03 8.21 27.26 5.30 37.25 10.12 1.90 12.13 1.31 9.51 1.57 4.58 0.39 2.29 0.14 0.01 0.38 2.63 0.01 0.03 0.04 111.63 20.52 

  RSD (%) 72.0 31.3 132.4 82.2 49.8 188.2 14.3 277.2 316.8 232.2 99.2 46.2 95.0 125.7 102.0 293.6 97.1 181.73 81.09 85.42 83.22 84.73 93.99 66.35 100.41 113.15 100.11 96.45 94.43 96.48 112.89 124.15 75.43 95.36 47.12 152.42 86.69 162.60 80.17 95.55 

Proseč Mean 12.9 2.4 34.5 11.4 1.2 0.2 22.8 0.3 4.2 4.8 2.6 64.0 37.3 15.7 556.7 0.1   0.01 2.89 8.58 1.95 17.61 5.69 1.37 8.98 1.06 7.93 1.48 4.26 0.40 2.31 0.24 0.003 0.59 11.10 0.03 0.01 0.05 47.07 17.68 

n=12 SD 5.3 1.0 35.0 2.3 0.3 0.1 2.5 0.3 10.5 14.1 0.9 3.6 10.0 8.9 141.6 0.2   0.03 0.61 1.94 0.42 3.61 1.00 0.41 1.75 0.24 2.14 0.45 1.33 0.11 0.79 0.11 0.002 0.09 5.73 0.06 0.01 0.04 9.24 4.66 

SCH-46 Maximum 25.7 4.6 100.1 15.8 1.7 0.3 27.0 1.0 37.5 51.4 4.4 70.9 53.8 36.4 761.7 0.5 0.1 0.11 3.67 11.68 2.67 24.09 7.39 1.91 11.25 1.42 11.19 2.12 6.27 0.56 4.13 0.48 0.01 0.76 23.91 0.22 0.02 0.13 62.26 24.53 

  Minimum 5.6 bdl 0.0 7.4 0.7 0.1 18.8 bdl bdl bdl 1.1 58.8 18.6 3.8 326.1 bdl bdl bdl 1.72 5.10 1.20 11.83 4.20 0.29 6.48 0.74 4.81 0.72 1.75 0.14 0.78 0.03 bdl 0.49 5.14 bdl 0.002 bdl 32.28 9.02 

  Median 11.9 2.6 23.6 11.4 1.2 0.2 22.7 0.2     2.3 63.0 39.2 14.3 608.1       3.03 8.73 1.89 18.02 5.93 1.40 8.66 1.06 8.08 1.53 4.54 0.42 2.19 0.23 0.003 0.59 10.43 0.01 0.01 0.04 47.01 18.48 



  RSD (%) 41.3 42.8 101.4 20.0 22.4 27.8 11.1 103.6 252.6 291.7 35.0 5.6 26.9 57.0 25.4 166.7   238.75 20.99 22.58 21.43 20.49 17.60 30.29 19.50 22.96 26.92 30.06 31.31 28.85 34.21 45.69 75.04 15.12 51.62 204.84 48.69 84.18 19.62 26.34 

Reduced skarn Mean 18.9 1.8 37.9 12.3 1.5 0.1 16.3 0.4 3.7 1.6 1.1 42.9 67.1 10.2 250.4   0.1 0.01 2.06 8.51 2.03 19.62 8.85 3.44 14.53 1.95 14.85 2.68 8.06 0.82 5.28 0.62 0.01 0.54 4.04 0.10 0.02 0.03 59.03 34.25 

Budislav SD 12.4 1.8 31.8 5.2 1.2 0.2 2.2 0.7 7.4 5.0 0.5 15.3 81.5 10.4 85.6   0.0 0.02 1.08 3.45 0.74 7.19 5.20 1.04 9.77 1.72 14.81 2.75 8.82 1.00 7.10 0.80 0.01 0.13 0.82 0.26 0.01 0.05 25.53 36.97 

n=12 Maximum 55.6 5.8 82.0 23.6 5.3 0.8 19.5 2.6 20.9 18.1 2.2 68.5 334.6 41.8 348.9 bdl 0.2 0.04 5.31 16.12 3.81 37.25 24.48 5.13 45.59 7.52 63.25 11.68 36.78 4.06 28.30 3.18 0.03 0.95 5.56 0.97 0.04 0.18 132.65 154.77 

SCH-13 Minimum 1.0 bdl bdl bdl 0.4 bdl 12.9 bdl 0.0 bdl 0.6 28.0 27.8 3.2 106.1 bdl bdl 0.00 1.23 5.27 1.31 13.11 5.18 1.82 7.99 1.00 6.96 1.23 3.45 0.28 1.40 0.12 bdl 0.47 3.04 0.004 0.003 bdl 38.84 15.04 

  Median 16.3 2.5 34.1 12.7 1.1 0.1 17.0 0.2 0.1   0.9 32.5 41.2 6.3 280.5     0.01 1.64 6.99 1.65 17.07 7.03 3.26 11.90 1.44 10.65 1.93 5.53 0.50 2.84 0.37 0.01 0.50 3.79 0.01 0.01 0.01 49.78 23.26 

  RSD (%) 65.7 96.5 83.9 42.2 84.5 151.6 13.3 166.3 198.7 302.0 48.3 35.6 121.5 102.2 34.2   67.3 116.65 52.53 40.50 36.56 36.67 58.81 30.31 67.21 88.09 99.75 102.66 109.47 122.25 134.45 130.36 77.86 23.33 20.38 271.81 81.34 183.88 43.25 107.93 

Hazlov Mean 15.9 28.1 109.1 10.6 1.6 0.3 1.5 4.2 4.1 0.2 0.9 1598.8 0.9 24.6 204.5   0.2 0.07 0.37 0.32 0.06 0.34 0.08 0.02 0.11 0.02 0.13 0.03 0.11 0.01 0.11 0.03   0.63 1.83 0.03 0.02 0.22 1.31 0.44 

n=11 SD 24.0 68.5 102.5 4.2 0.5 0.5 1.8 10.7 7.7 0.4 0.7 56.0 0.6 9.0 7.9   0.2 0.11 0.35 0.15 0.05 0.32 0.05 0.03 0.08 0.01 0.05 0.01 0.04 0.01 0.05 0.04   0.12 0.08 0.04 0.01 0.52 0.88 0.17 

SCH-31 Max 84.8 244.6 244.6 19.5 3.2 1.4 5.1 37.5 26.4 1.0 2.5 1720.8 2.4 47.3 219.6 bdl 0.4 0.33 1.30 0.74 0.18 1.16 0.16 0.10 0.31 0.04 0.22 0.06 0.19 0.03 0.24 0.14 bdl 0.83 1.95 0.14 0.03 1.81 3.42 0.81 

  Min 0.8 4.5 bdl 5.1 1.3 0.0 0.3 0.2 0.0 bdl 0.3 1506.8 0.4 11.1 193.2 bdl bdl bdl 0.12 0.18 0.02 0.09 0.04 bdl 0.05 0.01 0.07 0.01 0.06 0.01 0.06 0.01 bdl 0.44 1.68 0.01 0.004 bdl 0.51 0.24 

  Median 2.6 5.9 141.8 9.6 1.4 0.0 0.5 0.2 0.1   0.7 1594.3 0.7 23.9 204.2   0.1 0.01 0.18 0.27 0.03 0.22 0.06 0.01 0.07 0.02 0.11 0.03 0.10 0.01 0.11 0.01   0.61 1.84 0.01 0.02   0.86 0.41 

  RSD (%) 151.4 243.9 94.0 39.4 32.7 161.0 118.2 257.1 189.3 162.1 74.6 3.5 65.6 36.6 3.9   97.6 162.54 95.86 46.75 83.77 92.32 57.84 113.20 69.78 52.89 39.65 46.21 38.59 49.66 45.00 140.52   19.15 4.46 125.26 50.18 240.64 67.44 37.61 

Hostákov Mean 5.6 9.1 19.8 16.3 1.2 0.1 9.0 3.2 4.1 0.2 1.5 41.2 9.2 97.2 1022.0   0.2 0.14 28.34 61.41 8.23 49.77 9.87 1.11 7.28 0.61 3.15 0.40 0.81 0.05 0.31 0.02 0.002 3.25 1.45 0.13 0.24 0.17 166.02 5.34 

n=11 SD 6.7 7.2 21.3 10.8 0.8 0.3 1.8 10.3 13.0 0.6 0.4 4.7 1.7 32.0 721.7   0.3 0.34 8.49 16.90 2.13 13.92 3.66 0.47 2.40 0.18 0.81 0.07 0.15 0.02 0.09 0.01 0.002 1.50 0.56 0.21 0.19 0.17 45.48 1.26 

SCH-11 Max 19.5 26.4 66.7 41.7 3.1 1.1 11.3 37.5 47.3 2.1 2.4 50.5 12.5 151.4 2468.6 0.1 1.1 1.25 39.34 90.35 12.66 78.95 16.00 1.95 10.40 0.84 4.46 0.54 1.12 0.08 0.56 0.04 0.01 4.96 2.78 0.71 0.73 0.58 249.65 7.62 

  Min bdl bdl bdl 5.4 bdl bdl 6.2 bdl bdl bdl 1.1 35.9 6.4 38.9 568.5 bdl bdl bdl 13.71 31.83 4.66 29.00 4.07 0.36 3.20 0.32 1.84 0.26 0.59 0.00 0.22 0.01 bdl 0.95 0.82 bdl 0.05 bdl 86.82 3.32 

  Median 2.9 7.5 12.5 11.2 1.2   9.5       1.5 40.2 9.2 107.9 598.4   0.2 0.01 30.26 65.12 8.34 48.44 10.74 1.24 7.99 0.66 3.32 0.40 0.81 0.06 0.28 0.02   3.73 1.37 0.04 0.19 0.11 171.19 5.60 

  RSD (%) 118.1 79.1 107.6 66.2 65.8 297.1 20.2 321.7 314.4 283.2 24.7 11.4 18.9 32.9 70.6   113.7 250.55 29.95 27.53 25.82 27.97 37.08 41.84 32.94 28.91 25.65 18.90 18.56 49.80 30.06 41.64 91.36 45.99 38.82 153.61 78.41 98.91 27.39 23.61 

Kotel Mean 5.5 5.5 82.4 11.4 2.9 bdl 1.0 0.7 4.1 77.7 2.2 237.2 14.6 1.8 261.2 0.4 0.1 0.49 0.26 1.19 0.29 2.80 1.57 0.38 2.97 0.42 3.63 0.62 1.73 0.14 0.61 0.04 0.003 0.37 16.33 0.03 0.02 0.10 9.47 7.19 

n=12 SD 5.0 3.0 65.3 3.2 3.2 0.1 0.4 1.6 8.4 167.0 1.9 80.7 10.1 0.2 92.5 1.1 0.1 0.99 0.17 0.92 0.23 2.58 1.34 0.19 2.37 0.31 2.52 0.43 1.06 0.08 0.38 0.03 0.002 0.01 35.47 0.04 0.01 0.14 7.54 4.53 

SCH-17 Max 13.5 11.4 186.3 17.5 12.5 0.3 1.9 6.0 30.6 514.3 7.4 404.5 32.2 2.1 412.8 3.9 0.3 3.34 0.64 3.20 0.81 9.13 4.67 0.73 8.45 1.08 8.88 1.47 3.68 0.26 1.36 0.12 0.01 0.40 127.88 0.17 0.05 0.40 27.14 16.24 

  Min 0.4 2.7 bdl 6.3 0.6 bdl 0.4 0.1 bdl bdl 0.4 108.0 1.2 1.4 72.1 bdl 0.0 0.00 0.01 0.05 0.02 0.27 0.17 0.04 0.38 0.05 0.42 0.07 0.20 0.02 0.10 0.01 bdl 0.35 1.19 0.01 0.01 0.001 0.94 0.92 

  Median 2.1 3.9 68.8 11.3 1.6 bdl 1.0 0.2 0.3 0.1 1.5 244.1 11.3 1.8 245.5   0.1 0.02 0.20 0.90 0.20 1.70 1.13 0.43 2.21 0.32 2.86 0.48 1.57 0.13 0.52 0.03   0.37 2.14 0.01 0.02 0.02 6.78 6.35 

  RSD (%) 90.1 55.2 79.3 28.3 108.4   38.0 221.3 208.3 214.9 89.1 34.0 69.0 12.1 35.4 273.2 75.9 201.97 66.94 77.52 77.47 91.94 85.49 51.03 79.56 72.96 69.44 69.28 61.49 56.54 62.54 80.82 55.28 3.31 217.15 138.12 52.53 150.65 79.59 62.98 

Vrbík Mean 16.2 8.7 52.0 9.2 1.0 0.1 6.4 7.2 15.8 0.1 1.7 53.9 2.0 39.0 858.3 0.1 0.1 0.10 8.48 10.43 0.84 2.86 0.44 1.33 0.40 0.03 0.23 0.04 0.20 0.04 0.43 0.07 0.001 0.48 4.80 0.11 0.79 0.93 24.78 1.04 

n=12 SD 20.3 10.3 58.0 6.2 0.6 0.2 2.2 15.7 23.4 0.3 1.0 11.4 0.9 22.6 165.6 0.1 0.1 0.23 3.93 5.35 0.59 2.97 0.47 1.11 0.31 0.03 0.16 0.03 0.09 0.02 0.23 0.04 0.004 0.03 1.04 0.15 0.79 0.73 12.54 0.48 

SCH-40 Max 73.7 36.1 169.6 22.2 2.1 0.8 11.3 54.2 69.5 1.0 3.8 82.7 4.1 79.2 1187.1 0.3 0.3 0.70 16.22 18.88 2.40 11.79 1.90 4.45 1.38 0.12 0.59 0.12 0.37 0.08 0.95 0.15 0.02 0.53 6.99 0.56 2.86 2.63 44.94 2.12 

  Min 1.3 bdl bdl bdl bdl bdl 4.3 0.1 0.0 0.0 0.3 41.6 0.9 7.4 526.8 bdl bdl bdl 1.94 2.78 0.30 0.53 0.08 0.47 0.18 bdl bdl bdl 0.08 0.02 0.18 0.03 bdl 0.43 3.63 0.00 0.04 0.00 9.13 0.45 

  Median 8.8 2.9 25.7 9.5 1.1   5.5 0.3 0.6   1.7 50.0 1.9 31.1 879.9       7.76 9.06 0.65 1.79 0.31 0.89 0.32 0.02 0.21 0.03 0.20 0.03 0.36 0.06   0.48 4.56 0.05 0.64 0.87 21.72 1.05 

  RSD (%) 125.1 118.9 111.4 66.8 55.4 211.2 33.6 217.6 148.0 232.3 59.9 21.2 45.0 57.8 19.3 150.7 148.3 225.65 46.30 51.25 70.25 104.04 105.87 83.87 77.79 112.28 67.46 76.29 45.54 57.28 54.33 58.63 280.34 5.63 21.66 142.57 99.28 78.33 50.60 46.36 

Other settings Mean 29.9 101.6 28.6 9.7 1.9 0.1 18.0 5.1 4.2 1.6 0.7 53.2 13.4 1.8 3.1   0.1 0.04 26.67 58.27 6.70 36.44 7.27 8.72 6.88 0.74 5.27 0.80 2.53 0.31 2.85 0.40 0.003 0.33 3.72 0.04 0.13 0.02 150.96 12.91 

Erpružice SD 31.0 20.3 39.4 6.2 1.2 0.1 2.9 10.2 9.6 3.8 0.8 9.9 6.3 1.0 1.2     0.05 19.51 43.49 4.22 20.50 3.90 5.10 3.78 0.42 2.99 0.45 1.39 0.16 1.47 0.21 0.002 0.01 0.98 0.03 0.10 0.02 89.78 6.83 

n=12 Maximum 97.3 139.0 115.4 20.9 4.6 0.5 22.9 34.8 30.6 13.9 3.4 71.0 22.6 4.5 5.7 0.1 0.1 0.14 68.11 143.17 15.75 80.76 14.87 20.03 13.47 1.47 10.49 1.59 5.09 0.62 5.67 0.82 0.01 0.35 6.12 0.10 0.39 0.08 327.64 25.75 

SCH-14 Minimum 2.9 73.7 bdl 2.6 0.9 bdl 12.7 0.2 bdl bdl 0.2 39.0 4.0 1.2 1.3 bdl 0.1 0.00 3.70 10.15 1.06 6.24 1.50 1.42 1.77 0.21 1.49 0.21 0.67 0.09 0.81 0.11 bdl 0.32 2.49 0.01 0.04 0.002 26.61 3.66 

  Median 13.3 98.3   8.3 1.3 0.1 17.8 0.3   0.1 0.5 52.8 14.6 1.3 2.6   0.1 0.02 23.21 49.90 6.15 31.98 6.55 10.22 5.96 0.64 4.73 0.75 2.54 0.29 2.85 0.42   0.33 3.45 0.03 0.09 0.02 155.76 12.96 

  RSD (%) 103.8 20.0 137.9 63.7 60.5 137.2 15.9 199.2 226.4 238.8 114.5 18.6 46.6 55.9 38.2     120.60 73.15 74.64 62.97 56.24 53.59 58.46 54.96 56.48 56.64 56.61 55.09 52.06 51.48 53.18 74.71 2.80 26.38 75.79 80.56 91.61 59.47 52.94 

Tehov Mean 14.1 47.8 43.1 14.4 1.2 0.4 28.0 0.2 0.2 3.7 2.4 127.6 25.2 7.6 44.5 bdl 0.4 0.02 30.38 69.54 8.59 42.23 7.56 6.74 6.45 0.69 4.48 0.74 2.37 0.29 2.43 0.35 0.002 0.49 7.01 0.26 1.13 0.51 171.48 11.36 

n=11 SD 14.3 11.7 47.5 2.5 0.4 0.9 7.0 0.1 0.5 8.9 3.5 5.4 5.9 2.1 8.0 0.1 0.1 0.03 15.66 21.05 2.41 14.62 3.02 1.85 2.34 0.25 1.47 0.23 0.64 0.06 0.53 0.08 0.003 0.01 0.37 0.47 1.76 0.84 47.63 3.01 

SCH-36 Maximum 42.8 68.7 148.7 19.5 2.2 2.6 42.5 0.3 1.8 30.6 12.9 133.9 34.6 13.0 58.7 0.5 0.6 0.08 61.02 106.89 14.60 81.04 15.33 9.90 12.04 1.25 7.37 1.10 3.21 0.37 3.00 0.45 0.01 0.51 8.02 1.74 5.67 2.61 244.93 16.55 

  Minimum bdl 29.3 bdl 9.3 0.5 bdl 22.9 bdl bdl bdl 0.4 118.3 16.4 5.1 34.3 bdl 0.3 bdl 12.09 43.09 5.31 23.12 3.82 4.20 3.35 0.36 2.59 0.44 1.45 0.18 1.33 0.19 bdl 0.48 6.49 0.03 0.02 bdl 98.63 7.03 

  Median 7.2 44.6 23.6 14.3 1.1   25.7 0.2     0.9 128.4 26.0 7.1 42.6   0.4 0.01 23.88 66.72 8.26 42.67 7.67 6.35 6.44 0.74 4.64 0.83 2.52 0.30 2.61 0.35   0.49 6.95 0.11 0.26 0.11 161.42 11.65 

  RSD (%) 101.4 24.5 110.2 17.5 32.6 208.0 25.0 57.5 241.3 241.3 146.8 4.2 23.4 27.1 18.0   21.7 139.44 51.54 30.27 28.04 34.63 39.99 27.47 36.32 36.76 32.91 30.94 26.83 22.23 21.76 23.54 127.51 2.10 5.33 179.06 156.08 165.09 27.78 26.54 

 

Data for Obří důl, Kovářská and Vykmanov (oxidized skarns) and Kotel, Vrbík, Hazlov and Hostákov (reduced skarns) are from Miranda et al. (2024); bdl – below detection limit 



APPENDIX 2 

Electron microprobe analyses of scheelite from different localities representing different types of mineralization  

in the Bohemian Massif 

Sample Point  Locality  Type of mineralization/deposit 
Oxide Weight% Det.Lim ppm(G) 

CaO WO3 Total Na Fe Mo Sr Na Fe Mo Sr 

SCH1 1 SCH1-1 Vacíkov. Petráčkova hora RIRGS 19.2 81.2 100.3 0.02 0.00 0.10 0.00 15 35 37 96 

SCH1 2 SCH1-2 Vacíkov. Petráčkova hora RIRGS 19.0 81.4 100.4 0.03 0.00 0.11 0.00 14 35 38 95 

SCH1 3 SCH1-3 Vacíkov. Petráčkova hora RIRGS 19.1 81.0 100.1 0.02 0.00 0.12 0.00 14 35 37 96 

SCH1 4 SCH1-4 Vacíkov. Petráčkova hora RIRGS 19.3 81.8 101.0 0.02 0.00 0.11 0.00 14 35 37 96 

SCH1 5 SCH1-5 Vacíkov. Petráčkova hora RIRGS 19.2 81.5 100.7 0.01 0.01 0.08 0.00 14 35 36 96 

SCH1 6 SCH1-6 Vacíkov. Petráčkova hora RIRGS 19.1 81.9 101.1 0.00 0.00 0.13 0.00 15 35 37 97 

SCH1 7 SCH1-7 Vacíkov. Petráčkova hora RIRGS 19.2 81.7 100.9 0.01 0.00 0.11 0.00 15 35 37 96 

SCH3 1 SCH3 1 Čelina. JP-10. 60 m RIRGS 18.8 79.5 98.4 0.01 0.00 0.15 0.00 14 34 38 95 

SCH3 2 SCH3 2 Čelina. JP-10. 60 m RIRGS 19.3 80.0 99.3 0.01 0.00 0.24 0.00 15 35 40 94 

SCH3 3 SCH3 3 Čelina. JP-10. 60 m RIRGS 19.3 80.1 99.4 0.01 0.00 0.39 0.00 15 34 43 93 

SCH3 4 SCH3 4 Čelina. JP-10. 60 m RIRGS 19.3 80.1 99.4 0.01 0.00 0.19 0.00 14 35 39 94 

SCH3 5 SCH3 5 Čelina. JP-10. 60 m RIRGS 19.1 80.2 99.3 0.01 0.00 0.16 0.00 14 35 38 96 

SCH3 6 SCH3 6 Čelina. JP-10. 60 m RIRGS 19.1 80.2 99.2 0.01 0.00 0.17 0.00 15 35 39 96 

SCH3 7 SCH3 7 Čelina. JP-10. 60 m RIRGS 19.3 80.0 99.3 0.00 0.00 0.18 0.00 15 34 38 95 

SCH3 8 SCH3 8 Čelina. JP-10. 60 m RIRGS 19.2 80.5 99.7 0.00 0.00 0.15 0.00 15 35 38 96 

SCH3 9 SCH3 9 Čelina. JP-10. 60 m RIRGS 19.3 80.7 100.0 0.01 0.01 0.17 0.00 14 34 38 96 

SCH3 10 SCH3 10 Čelina. JP-10. 60 m RIRGS 19.5 79.4 99.0 0.01 0.00 0.36 0.00 14 35 43 96 

SCH3 11 SCH3 11 Čelina. JP-10. 60 m RIRGS 19.2 80.7 99.9 0.00 0.01 0.15 0.00 15 35 38 95 

SCH7 1 SCH7 1 Humpolec. Orlík Orogenic Au 19.2 80.6 99.7 0.01 0.00 0.00 0.15 15 34 35 100 

SCH7 2 SCH7 2 Humpolec. Orlík Orogenic Au 19.0 80.5 99.5 0.00 0.00 0.00 0.15 15 35 35 99 

SCH7 3 SCH7 3 Humpolec. Orlík Orogenic Au 19.0 80.5 99.4 0.02 0.00 0.00 0.19 15 35 35 98 

SCH7 4 SCH7 4 Humpolec. Orlík Orogenic Au 19.0 80.4 99.4 0.01 0.00 0.00 0.17 15 34 35 102 

SCH7 5 SCH7 5 Humpolec. Orlík Orogenic Au 19.1 80.6 99.6 0.02 0.00 0.00 0.20 14 35 36 100 

SCH7 6 SCH7 6 Humpolec. Orlík Orogenic Au 19.0 80.0 99.0 0.04 0.00 0.00 0.16 15 34 35 102 

SCH7 7 SCH7 7 Humpolec. Orlík Orogenic Au 19.0 80.0 99.0 0.01 0.00 0.00 0.17 15 34 36 100 

SCH7 7 SCH7 7 Humpolec. Orlík Orogenic Au 19.0 80.8 99.8 0.01 0.00 0.00 0.15 14 35 35 101 

SCH7 8 SCH7 8 Humpolec. Orlík Orogenic Au 18.8 79.9 98.7 0.00 0.00 0.00 0.16 15 34 35 100 

SCH7 9 SCH7 9 Humpolec. Orlík Orogenic Au 18.9 79.0 97.9 0.01 0.00 0.00 0.17 15 35 35 102 

SCH7 10 SCH7 10 Humpolec. Orlík Orogenic Au 18.9 80.0 98.8 0.01 0.00 0.00 0.16 14 35 36 102 

SCH9 1 SCH9 1 Chedrbí u Čáslavi Oxidized skarn 19.3 79.7 99.0 0.01 0.00 0.10 0.00 14 35 38 97 

SCH9 2 SCH9 2 Chedrbí u Čáslavi Oxidized skarn 19.3 80.3 99.6 0.00 0.00 0.10 0.00 14 34 38 97 

SCH9 3 SCH9 3 Chedrbí u Čáslavi Oxidized skarn 19.5 80.9 100.3 0.00 0.00 0.05 0.00 14 35 36 96 

SCH9 4 SCH9 4 Chedrbí u Čáslavi Oxidized skarn 19.3 80.9 100.2 0.00 0.00 0.04 0.00 15 35 37 94 

SCH9 5 SCH9 5 Chedrbí u Čáslavi Oxidized skarn 19.4 80.7 100.2 0.00 0.00 0.15 0.00 15 35 37 96 

SCH9 6 SCH9 6 Chedrbí u Čáslavi Oxidized skarn 19.3 79.8 99.1 0.00 0.00 0.11 0.00 15 35 38 97 

SCH9 7 SCH9 7 Chedrbí u Čáslavi Oxidized skarn 19.5 80.4 99.8 0.01 0.00 0.13 0.00 14 35 38 96 

SCH9 8 SCH9 8 Chedrbí u Čáslavi Oxidized skarn 19.5 80.6 100.1 0.00 0.00 0.12 0.00 15 34 38 96 

SCH39 1 SCH39 1 Cetoraz u Pacova Greisen Sn-W and related quartz vein 19.4 81.3 100.8 0.01 0.00 0.00 0.01 14 35 35 99 

SCH39 2 SCH39 2 Cetoraz u Pacova Greisen Sn-W and related quartz vein 19.1 79.8 98.9 0.02 0.00 0.01 0.00 14 35 35 98 

SCH39 3 SCH39 3 Cetoraz u Pacova Greisen Sn-W and related quartz vein 19.4 80.8 100.2 0.01 0.00 0.00 0.00 14 35 35 97 

SCH39 4 SCH39 4 Cetoraz u Pacova Greisen Sn-W and related quartz vein 19.3 81.2 100.5 0.01 0.00 0.00 0.00 15 35 36 98 

SCH39 5 SCH39 5 Cetoraz u Pacova Greisen Sn-W and related quartz vein 19.4 80.4 99.8 0.03 0.00 0.00 0.01 15 35 35 97 

SCH39 6 SCH39 6 Cetoraz u Pacova Greisen Sn-W and related quartz vein 19.2 80.6 99.8 0.04 0.00 0.00 0.00 15 35 36 100 

SCH43 1 SCH43 1 Krásno - Huber Greisen Sn-W and related quartz vein 19.5 81.0 100.5 0.00 0.00 0.00 0.00 15 35 36 97 

SCH43 2 SCH43 2 Krásno - Huber Greisen Sn-W and related quartz vein 19.5 81.1 100.7 0.01 0.00 0.00 0.00 14 35 35 96 

SCH43 3 SCH43 3 Krásno - Huber Greisen Sn-W and related quartz vein 19.6 81.4 100.9 0.00 0.00 0.00 0.00 14 35 36 97 

SCH43 4 SCH43 4 Krásno - Huber Greisen Sn-W and related quartz vein 19.6 80.9 100.4 0.00 0.00 0.00 0.00 15 34 35 98 

SCH41 1 SCH41 1 Jílové. 3. Pepř. ž. Tobola. 1967 Orogenic Au 19.2 81.2 100.4 0.00 0.00 0.00 0.00 15 35 35 94 

SCH41 2 SCH41 2 Jílové. 3. Pepř. ž. Tobola. 1968 Orogenic Au 19.1 81.1 100.2 0.01 0.00 0.00 0.00 15 35 35 96 

SCH41 3 SCH41 3 Jílové. 3. Pepř. ž. Tobola. 1969 Orogenic Au 19.2 80.3 99.5 0.02 0.00 0.01 0.00 15 35 35 95 

SCH41 4 SCH41 4 Jílové. 3. Pepř. ž. Tobola. 1970 Orogenic Au 19.1 81.0 100.1 0.01 0.00 0.00 0.00 15 35 36 95 

SCH41 5 SCH41 5 Jílové. 3. Pepř. ž. Tobola. 1971 Orogenic Au 19.4 80.7 100.1 0.01 0.00 0.00 0.00 15 35 36 94 

SCH41 6 SCH41 6 Jílové. 3. Pepř. ž. Tobola. 1972 Orogenic Au 19.1 80.7 99.8 0.01 0.00 0.01 0.00 15 35 35 93 

SCH41 7 SCH41 7 Jílové. 3. Pepř. ž. Tobola. 1973 Orogenic Au 19.2 81.3 100.5 0.01 0.00 0.00 0.00 15 35 36 94 

SCH41 8 SCH41 8 Jílové. 3. Pepř. ž. Tobola. 1974 Orogenic Au 19.3 80.8 100.0 0.01 0.01 0.00 0.00 15 35 36 95 

SCH38 1 SCH38 1 Ovesná Lhota u Světlé nad Sázavou Greisen Sn-W and related quartz vein 19.0 80.6 99.5 0.03 0.00 0.00 0.00 15 35 35 96 

SCH38 2 SCH38 2 Ovesná Lhota u Světlé nad Sázavou Greisen Sn-W and related quartz vein 19.2 80.7 99.9 0.01 0.00 0.00 0.00 15 35 35 96 

SCH38 3 SCH38 3 Ovesná Lhota u Světlé nad Sázavou Greisen Sn-W and related quartz vein 18.9 78.6 97.5 0.04 0.00 0.00 0.00 15 35 35 93 

SCH38 4 SCH38 4 Ovesná Lhota u Světlé nad Sázavou Greisen Sn-W and related quartz vein 19.1 80.2 99.3 0.03 0.00 0.00 0.00 15 35 36 94 

SCH10-1 SCH10-1 Mutice u Mladé Vožice Oxidized skarn 19.1 80.6 99.8 0.00 0.01 0.02 0.00 15 35 37 91 

SCH10-2 SCH10-2 Mutice u Mladé Vožice Oxidized skarn 19.1 79.5 98.6 0.00 0.00 0.04 0.00 15 35 37 90 

SCH10-3 SCH10-3 Mutice u Mladé Vožice Oxidized skarn 19.2 78.9 98.1 0.00 0.00 0.03 0.00 14 35 37 90 

SCH10-4 SCH10-4 Mutice u Mladé Vožice Oxidized skarn 19.2 79.9 99.2 0.00 0.00 0.04 0.00 15 35 37 93 

SCH10-5 SCH10-5 Mutice u Mladé Vožice Oxidized skarn 19.3 79.6 98.9 0.01 0.00 0.01 0.00 15 35 37 90 

SCH10-6 SCH10-6 Mutice u Mladé Vožice Oxidized skarn 19.2 79.3 98.5 0.00 0.00 0.03 0.00 15 35 37 92 

SCH10-7 SCH10-7 Mutice u Mladé Vožice Oxidized skarn 19.2 79.4 98.7 0.00 0.01 0.04 0.00 15 35 37 91 

SCH10-8 SCH10-8 Mutice u Mladé Vožice Oxidized skarn 19.3 79.5 98.7 0.00 0.00 0.02 0.00 15 35 37 88 

SCH10-9 SCH10-9 Mutice u Mladé Vožice Oxidized skarn 19.2 79.0 98.2 0.00 0.00 0.03 0.00 15 35 36 90 

SCH10-10 SCH10-10 Mutice u Mladé Vožice Oxidized skarn 19.3 80.1 99.3 0.00 0.00 0.02 0.00 15 35 36 90 

SCH13-1 SCH13-1 Budislav u Litomyšle Reduced skarn 19.2 80.0 99.2 0.00 0.00 0.00 0.00 15 35 36 91 

SCH13-2 SCH13-2 Budislav u Litomyšle Reduced skarn 19.2 80.6 99.8 0.00 0.00 0.01 0.00 15 35 36 90 

SCH13-3 SCH13-3 Budislav u Litomyšle Reduced skarn 19.3 79.8 99.0 0.00 0.00 0.01 0.00 15 35 36 89 

SCH13-4 SCH13-4 Budislav u Litomyšle Reduced skarn 19.3 79.8 99.0 0.00 0.00 0.00 0.00 15 35 36 91 

SCH13-5 SCH13-5 Budislav u Litomyšle Reduced skarn 19.2 80.0 99.3 0.01 0.00 0.02 0.00 15 35 36 92 

SCH13-6 SCH13-6 Budislav u Litomyšle Reduced skarn 19.1 80.5 99.6 0.00 0.00 0.00 0.00 15 35 36 90 

SCH13-7 SCH13-7 Budislav u Litomyšle Reduced skarn 19.2 80.4 99.5 0.00 0.00 0.00 0.00 15 35 36 91 

SCH29 1 SCH29 1 Nekvasovy-Chlumy Oxidized skarn 19.3 81.5 100.8 0.01 0.00 0.01 0.00 15 35 36 97 

SCH29 2 SCH29 2 Nekvasovy-Chlumy Oxidized skarn 19.4 81.5 100.8 0.00 0.00 0.03 0.00 15 35 37 97 

SCH29 3 SCH29 3 Nekvasovy-Chlumy Oxidized skarn 19.3 81.5 100.8 0.00 0.00 0.05 0.00 15 35 38 97 

SCH29 4 SCH29 4 Nekvasovy-Chlumy Oxidized skarn 19.3 81.7 101.0 0.01 0.00 0.03 0.00 14 35 36 98 

SCH29 5 SCH29 5 Nekvasovy-Chlumy Oxidized skarn 19.2 80.5 99.7 0.01 0.00 0.03 0.00 15 35 37 97 

SCH29 6 SCH29 6 Nekvasovy-Chlumy Oxidized skarn 19.4 81.1 100.6 0.00 0.01 0.05 0.00 15 35 36 95 

SCH29 7 SCH29 7 Nekvasovy-Chlumy Oxidized skarn 19.3 81.1 100.5 0.00 0.00 0.07 0.00 15 35 38 96 

SCH29 8 SCH29 8 Nekvasovy-Chlumy Oxidized skarn 19.3 80.8 100.2 0.00 0.00 0.04 0.00 14 35 37 97 

SCH29 9 SCH29 9 Nekvasovy-Chlumy Oxidized skarn 19.2 80.9 100.1 0.00 0.00 0.07 0.00 15 35 37 96 

SCH29 10 SCH29 10 Nekvasovy-Chlumy Oxidized skarn 19.2 80.9 100.1 0.01 0.00 0.08 0.00 15 35 37 97 

SCH29 11 SCH29 11 Nekvasovy-Chlumy Oxidized skarn 19.2 81.1 100.4 0.00 0.01 0.08 0.00 15 35 37 96 

SCH29 12 SCH29 12 Nekvasovy-Chlumy Oxidized skarn 19.2 81.2 100.3 0.00 0.00 0.06 0.00 15 35 38 99 

SCH28 1 SCH28 1 Bílé Labe Oxidized skarn 19.1 80.8 100.0 0.03 0.00 0.13 0.00 15 35 38 95 

SCH28 2 SCH28 2 Bílé Labe Oxidized skarn 19.2 80.9 100.2 0.03 0.00 0.17 0.00 15 35 38 92 

SCH28 3 SCH28 3 Bílé Labe Oxidized skarn 19.3 80.2 99.5 0.04 0.00 0.16 0.00 15 35 40 95 

SCH28 4 SCH28 4 Bílé Labe Oxidized skarn 19.1 79.4 98.6 0.04 0.00 0.21 0.00 15 35 40 94 

SCH28 5 SCH28 5 Bílé Labe Oxidized skarn 19.1 80.1 99.2 0.03 0.00 0.17 0.00 15 35 40 93 

SCH6 1 SCH6 1 Kašperské Hory. Lohbach Orogenic Au 19.2 80.5 99.7 0.01 0.00 0.00 0.00 15 35 36 92 

SCH6 2 SCH6 2 Kašperské Hory. Lohbach Orogenic Au 18.2 79.2 97.4 0.01 0.00 0.01 0.00 15 35 36 95 

SCH6 3 SCH6 3 Kašperské Hory. Lohbach Orogenic Au 19.3 81.7 101.0 0.01 0.00 0.00 0.00 15 35 36 95 

SCH6 4 SCH6 4 Kašperské Hory. Lohbach Orogenic Au 19.2 79.9 99.2 0.01 0.00 0.01 0.00 15 35 36 93 

SCH6 5 SCH6 5 Kašperské Hory. Lohbach Orogenic Au 19.0 78.2 97.3 0.01 0.00 0.00 0.00 15 35 37 93 

SCH6 6 SCH6 6 Kašperské Hory. Lohbach Orogenic Au 19.4 80.5 100.0 0.01 0.00 0.02 0.00 15 35 37 94 

SCH6 7 SCH6 7 Kašperské Hory. Lohbach Orogenic Au 19.4 80.8 100.2 0.00 0.01 0.02 0.00 15 35 37 93 

SCH5 1 SCH5 1 Kašperské Hory. št. Naděje Orogenic Au 19.3 79.6 99.0 0.01 0.00 0.00 0.00 15 35 36 97 

SCH5 2 SCH5 2 Kašperské Hory. št. Naděje Orogenic Au 19.3 78.8 98.1 0.00 0.00 0.00 0.00 15 35 36 98 

SCH5 3 SCH5 3 Kašperské Hory. št. Naděje Orogenic Au 19.5 79.7 99.2 0.00 0.00 0.00 0.00 15 35 36 98 

SCH5 4 SCH5 4 Kašperské Hory. št. Naděje Orogenic Au 19.3 78.4 97.7 0.01 0.00 0.00 0.00 14 35 35 97 

SCH5 5 SCH5 5 Kašperské Hory. št. Naděje Orogenic Au 19.3 78.7 98.1 0.01 0.00 0.00 0.00 15 35 35 97 

SCH5 6 SCH5 6 Kašperské Hory. št. Naděje Orogenic Au 19.2 79.2 98.4 0.02 0.00 0.01 0.00 15 35 35 96 

SCH5 7 SCH5 7 Kašperské Hory. št. Naděje Orogenic Au 19.2 78.9 98.1 0.00 0.00 0.01 0.00 15 34 35 95 

SCH5 8 SCH5 8 Kašperské Hory. št. Naděje Orogenic Au 19.4 79.1 98.5 0.00 0.00 0.01 0.00 15 35 35 98 

SCH5 9 SCH5 9 Kašperské Hory. št. Naděje Orogenic Au 19.4 79.1 98.5 0.01 0.00 0.00 0.00 15 35 35 97 

SCH5 10 SCH5 10 Kašperské Hory. št. Naděje Orogenic Au 19.3 79.4 98.8 0.00 0.00 0.00 0.00 15 35 35 97 

SCH5 11 SCH5 11 Kašperské Hory. št. Naděje Orogenic Au 19.4 78.9 98.3 0.01 0.00 0.01 0.00 14 35 35 97 

SCH14 1 SCH14 1 Erpužice u Stříbra Quartz vein 19.4 79.2 98.6 0.00 0.01 0.00 0.00 15 34 35 96 

SCH14 2 SCH14 2 Erpužice u Stříbra Quartz vein 19.2 78.8 98.0 0.00 0.00 0.00 0.00 15 35 36 97 

SCH14 3 SCH14 3 Erpužice u Stříbra Quartz vein 19.2 78.6 97.8 0.00 0.00 0.00 0.00 14 35 35 98 

SCH14 4 SCH14 4 Erpužice u Stříbra Quartz vein 19.3 79.3 98.7 0.00 0.01 0.00 0.00 15 35 36 97 

SCH14 5 SCH14 5 Erpužice u Stříbra Quartz vein 19.5 79.6 99.1 0.00 0.00 0.00 0.00 14 35 36 97 

SCH37 1 SCH37 1 Horní Babákov u Hlinska Greisen Sn-W and related quartz vein 19.0 79.1 98.1 0.05 0.00 0.00 0.00 15 35 35 99 

SCH37 2 SCH37 2 Horní Babákov u Hlinska Greisen Sn-W and related quartz vein 18.9 79.0 98.0 0.05 0.00 0.00 0.00 15 35 36 95 

SCH37 3 SCH37 3 Horní Babákov u Hlinska Greisen Sn-W and related quartz vein 19.1 80.0 99.1 0.04 0.00 0.00 0.00 15 35 36 93 

SCH37 4 SCH37 4 Horní Babákov u Hlinska Greisen Sn-W and related quartz vein 19.1 80.1 99.2 0.05 0.00 0.00 0.00 15 35 36 94 

SCH37 5 SCH37 5 Horní Babákov u Hlinska Greisen Sn-W and related quartz vein 19.1 79.4 98.5 0.05 0.00 0.00 0.00 15 35 36 96 

SCH37 6 SCH37 6 Horní Babákov u Hlinska Greisen Sn-W and related quartz vein 19.0 79.6 98.6 0.06 0.00 0.00 0.00 15 35 36 96 

SCH37 7 SCH37 7 Horní Babákov u Hlinska Greisen Sn-W and related quartz vein 19.0 79.6 98.6 0.07 0.00 0.00 0.01 15 35 36 94 

SCH37 8 SCH37 8 Horní Babákov u Hlinska Greisen Sn-W and related quartz vein 19.1 80.0 99.1 0.06 0.00 0.00 0.00 15 35 36 95 

SCH37 9 SCH37 9 Horní Babákov u Hlinska Greisen Sn-W and related quartz vein 19.1 79.1 98.2 0.05 0.00 0.00 0.00 15 35 36 96 

SCH37 12 SCH37 12 Horní Babákov u Hlinska Greisen Sn-W and related quartz vein 18.9 78.3 97.2 0.04 0.00 0.01 0.00 15 33 35 92 

SCH46 1 SCH46 1 Proseč u Litomyšle Oxidized skarn 19.5 81.7 101.2 0.01 0.01 0.05 0.00 15 35 37 95 

SCH46 2 SCH46 2 Proseč u Litomyšle Oxidized skarn 19.3 81.0 100.3 0.00 0.01 0.06 0.00 15 35 36 95 

SCH46 3 SCH46 3 Proseč u Litomyšle Oxidized skarn 19.4 81.2 100.5 0.00 0.00 0.04 0.00 15 35 37 97 

SCH46 4 SCH46 4 Proseč u Litomyšle Oxidized skarn 19.3 81.5 100.9 0.00 0.00 0.04 0.00 15 35 37 97 

SCH46 5 SCH46 5 Proseč u Litomyšle Oxidized skarn 19.5 81.3 100.8 0.00 0.00 0.03 0.00 15 35 37 97 

SCH46 6 SCH46 6 Proseč u Litomyšle Oxidized skarn 19.5 81.5 101.1 0.00 0.00 0.04 0.00 15 35 37 97 



SCH46 7 SCH46 7 Proseč u Litomyšle Oxidized skarn 19.6 81.7 101.2 0.01 0.00 0.02 0.00 14 35 36 95 

SCH46 8 SCH46 8 Proseč u Litomyšle Oxidized skarn 19.6 81.3 100.9 0.01 0.00 0.02 0.00 15 35 36 96 

SCH45 1 SCH45 1 Krouna u Poličky Oxidized skarn 19.4 80.7 100.1 0.00 0.00 0.04 0.00 15 35 36 95 

SCH45 2 SCH45 2 Krouna u Poličky Oxidized skarn 19.4 80.2 99.6 0.03 0.00 0.03 0.00 14 35 37 97 

SCH45 3 SCH45 3 Krouna u Poličky Oxidized skarn 19.3 80.0 99.3 0.02 0.00 0.05 0.00 15 35 36 95 

SCH45 4 SCH45 4 Krouna u Poličky Oxidized skarn 19.3 80.5 99.8 0.00 0.00 0.03 0.00 15 35 37 98 

SCH45 5 SCH45 5 Krouna u Poličky Oxidized skarn 19.3 80.6 99.9 0.00 0.00 0.03 0.00 15 35 37 97 

SCH45 6 SCH45 6 Krouna u Poličky Oxidized skarn 19.3 79.7 99.1 0.00 0.00 0.06 0.00 15 35 36 97 

SCH36 1 SCH36 1 Tehov u Říčan Quartz vein 19.3 79.4 98.6 0.01 0.00 0.00 0.00 15 35 36 95 

SCH36 2 SCH36 2 Tehov u Říčan Quartz vein 19.2 79.4 98.7 0.01 0.01 0.00 0.00 14 34 35 95 

SCH36 3 SCH36 3 Tehov u Říčan Quartz vein 19.3 79.7 98.9 0.00 0.00 0.00 0.00 15 35 36 96 

SCH36 4 SCH36 4 Tehov u Říčan Quartz vein 19.2 79.1 98.3 0.01 0.00 0.00 0.00 14 35 36 97 

SCH36 5 SCH36 5 Tehov u Říčan Quartz vein 18.6 74.5 93.0 0.01 0.00 0.00 0.00 14 34 36 94 

SCH36 6 SCH36 6 Tehov u Říčan Quartz vein 19.3 79.2 98.5 0.00 0.00 0.01 0.00 15 35 35 97 

SCH36 7 SCH36 7 Tehov u Říčan Quartz vein 19.1 78.9 98.0 0.00 0.00 0.00 0.00 15 35 36 95 

SCH36 8 SCH36 8 Tehov u Říčan Quartz vein 19.1 78.9 98.0 0.01 0.00 0.00 0.00 14 35 36 96 

SCH48 1 SCH48 1 Cínovec 2 Greisen Sn-W and related quartz vein 19.6 75.7 95.4 0.00 0.00 0.52 0.00 15 34 45 94 

SCH48 3 SCH48 3 Cínovec 2 Greisen Sn-W and related quartz vein 19.8 75.5 95.3 0.00 0.01 0.52 0.00 14 34 45 95 

SCH48 4 SCH48 4 Cínovec 2 Greisen Sn-W and related quartz vein 19.4 77.2 96.7 0.00 0.00 0.14 0.00 14 34 38 96 

SCH48 5 SCH48 5 Cínovec 2 Greisen Sn-W and related quartz vein 17.7 76.4 94.1 0.01 0.02 0.12 0.00 14 35 39 94 

SCH48 6 SCH48 6 Cínovec 2 Greisen Sn-W and related quartz vein 19.6 75.9 95.5 0.00 0.00 0.54 0.00 14 34 45 94 

SCH48 7 SCH48 7 Cínovec 2 Greisen Sn-W and related quartz vein 20.2 76.7 96.9 0.00 0.00 0.09 0.00 14 35 38 93 

SCH47 2 SCH47 2 Cínovec 1 Greisen Sn-W and related quartz vein 18.5 74.9 93.3 0.02 0.03 0.25 0.00 14 34 41 93 

SCH47 3 SCH47 3 Cínovec 1 Greisen Sn-W and related quartz vein 18.6 74.1 92.7 0.00 0.02 0.41 0.00 14 34 42 91 

SCH42 1 SCH42 1 Sobětice u Klatov Orogenic Au 19.0 79.3 98.3 0.01 0.01 0.00 0.00 15 35 35 94 

SCH42 2 SCH42 2 Sobětice u Klatov Orogenic Au 19.2 80.2 99.4 0.01 0.00 0.00 0.00 14 35 35 98 

SCH42 3 SCH42 3 Sobětice u Klatov Orogenic Au 19.1 80.0 99.1 0.01 0.00 0.00 0.00 14 35 36 97 

SCH42 4 SCH42 4 Sobětice u Klatov Orogenic Au 19.2 80.0 99.2 0.02 0.00 0.00 0.00 15 35 36 97 

SCH42 5 SCH42 5 Sobětice u Klatov Orogenic Au 19.4 79.8 99.2 0.00 0.00 0.00 0.00 15 35 36 96 

SCH33 1 SCH33 1 Supíkovice u Jeseníku Orogenic Au 19.3 80.0 99.3 0.00 0.00 0.03 0.00 14 35 36 94 

SCH33 2 SCH33 2 Supíkovice u Jeseníku Orogenic Au 19.2 80.5 99.7 0.00 0.00 0.02 0.00 14 35 36 96 

SCH33 3 SCH33 3 Supíkovice u Jeseníku Orogenic Au 19.2 78.6 97.7 0.00 0.00 0.03 0.00 14 35 36 96 

SCH33 4 SCH33 4 Supíkovice u Jeseníku Orogenic Au 19.4 79.9 99.3 0.00 0.00 0.02 0.00 14 35 36 95 

SCH33 5 SCH33 5 Supíkovice u Jeseníku Orogenic Au 19.2 80.5 99.6 0.00 0.00 0.03 0.00 14 35 36 95 

 

Data for Obří důl, Kovářská and Vykmanov (oxidized skarns) and Kotel, Vrbík, Hazlov and Hostákov (reduced skarns) are from Miranda et al. (2024) 



APPENDIX 3 

Detailed laser setting specifications 

 

Laser make, model and type  Resolution M-50 Excimer 

Laser wavelength 193 nm 

Laser pulse duration 5 ns 

Laser energy density 3 J cm-2 

Laser repetition rate 15 Hz 

Laser spot diameter 33 to 55 µm spot 

Ablation cell S-155 (Laurin Technic) 

He carrier gas flow 350 ml/min 

N2 additional gas 2 ml/min 

Gas blank acquisition time 30 s 

ICP-MS model and type 7900 Agilent quadrupole 

Ar plasma gas flow 14 L/min 

Ar auxiliary gas flow 0.0 L/min 

Ar makeup gas flow 0.0 L/min 

Injector 3.0 mm i.d., quartz 

Torch depth/z-position 0.4 mm 

RF power 1550 W 

Cone Ni-Pt 

m/z monitores (amu) 
11, 23, 24, 39, 44, 49, 51, 55, 57, 59, 61, 63, 66, 75, 85, 88, 89, 93, 95, 107, 118, 137, 139, 
140, 141, 146, 147, 153, 157, 159, 163, 165, 166, 169, 172, 175, 181, 182, 183, 208, 209, 232, 
238.  

Dwell time (ti) 5.00 ms 

Quad. settling time (τ) 1.90 ms 

Total sweep time (Tn) 400 ms 



APPENDIX 4 

Reference materials 

Element Li7 B11 Na23 Mg24 Si29 K39 Ti49 V51 Cr53 Mn55 Co59 Ni60 Cu63 Zn66 As75 Sr88 Y89 Nb93 Mo95 Ag107 Sn118 Ba137 La139 Ce140 Pr141 Nd146 Sm147 Eu153 Gd157 Tb159 Dy163 Ho165 Er166 Tm169 Yb172 Lu175 Ta181 Pb208 Bi209 Th232 U238 

                                                                                    

GSD-1 g Working value 43 50 26708.5 21709 248656.8 25300 7431.7 44 42 220 40 58 42 54 27 69.4 42 42 39 23 29 67 39.1 41.4 45 44.7 47.8 41 50.7 47 51.2 49 40.1 49 50.9 51.5 40 50 35 41 41 

Stdev 6 20 1483.8 241.2 3739.2 300 359.6 2 3 20 2 4 2 2 8 0.7 2 3 3 3 6 1 0.4 0.4 1 0.5 0.5 2 0.5 2 0.5 2 0.4 2 0.5 0.5 4 2 4 2 2 

Average GSD-1 g  48.7 71 27949 22485 274633 26780 7123 43 41.9 228 38.3 55.9 41.8 55.8 37 69 39 37 39 22.1 33.0 68 39 39 41 44 47 40 48 45 50 47 37 45 50 48 39 49 31 39 40 

Stdev (n = 25) 2.1 6 1120 2254 5900 887 104 1 1.9 11 1.0 1.9 1.2 2.5 3 5 3 3 3 0.8 1.1 3 4 4 4 1 1 3 1 4 1 4 1 4 1 4 3 3 3 5 4 

RSD* (%) 4% 9% 4% 10% 2% 3% 1% 3% 5% 5% 3% 3% 3% 4% 9% 8% 8% 9% 8% 4% 3% 4% 9% 10% 10% 2% 2% 7% 2% 9% 2% 9% 3% 9% 2% 8% 9% 7% 10% 13% 9% 

                                                                                    

GSE-1 g Working value 430 330 28934 21106 250994 21800 450 440 400 590 380 440 380 460 260 447 410 420 390 200 280 427 392 414 460 453 488 410 514 480 524 501 595 500 520 518 390 378 320 380 420 

Stdev 60 120 1484 181 7011 200 42 20 80 20 20 30 40 10 90 5 30 40 30 20 50 5 4 4 10 5 5 20 6 20 6 8 6 20 5 6 40 12 30 20 30 

Average GSE-1g 467.7 416 29774 21296 270300 23984 416 422 384.3 642 387.3 434.2 396.2 487.6 340 443 398 384 393 197.6 331.6 423 405 411 450 452 491 413 511 501 521 515 571 504 521 526 425 384 316 378 419 

Stdev (n = 25) 12.3 16 1060 1684 6133 993 8 10 8.3 16 8.5 11.0 10.1 9.2 41 19 11 11 15 6.2 9.7 12 9 9 12 14 13 14 15 15 15 14 21 14 16 16 14 17 16 11 13 

RSD (%) 3% 4% 4% 8% 2% 4% 2% 2% 2% 2% 2% 3% 3% 2% 12% 4% 3% 3% 4% 3% 3% 3% 2% 2% 3% 3% 3% 3% 3% 3% 3% 3% 4% 3% 3% 3% 3% 4% 5% 3% 3% 

                                                                                    

Gprobe6-A Working value 6 n.d 15506 51318 224259 1577 7012 238 300.2 1255 46.9 145.7 89.5 70.8 n.d 166.6 19.33 4.16 n.d n.d 1.33 173 5.2 12 1.69 8.4 2.36 0.98 2.87 0.51 3.3 0.72 2.1 0.31 2.06 0.32 0.28 3.28 n.d. 0.33 0.29 

Stdev 1.39 n.d 1335 6935 9418 166 1319 27.1 21.5 93 3.51 18.9 20.31 16.6 n.d 26.1 1.78 0.41 n.d n.d 0.71 25.62 0.56 0.7 0.12 0.98 0.31 0.13 0.46 0.06 0.46 0.09 0.34 0.05 0.33 0.04 0.03 0.78 n.d. 0.04 0.06 

Average Gprobe6-A 6.1   16431 53166 256466.7 1815 6436 255 330.6 1324 52.9 168.8 97.7 96.4   163 17 3   0.6 1.3 167 5 10.9 1.50 8.08 2.29 0.99 2.94 0.48 3.18 0.67 1.94 0.27 2.00 0.29 0.23 3.72   0.31 0.31 

Stdev (n = 25) 1.6   1175 5970 5800.0 221 55 5 7.9 43 1.5 5.3 3.3 3.4   12 2 0.3   0.1 0.2 3 0.5 1 0.15 0.38 0.11 0.11 0.13 0.05 0.11 0.08 0.09 0.03 0.08 0.03 0.04 0.28   0.07 0.04 

RSD (%) 26%   7% 11% 2% 12% 1% 2% 2% 3% 3% 3% 3% 3%   7% 9% 8%   12% 14% 2% 10% 10% 10% 5% 5% 11% 4% 10% 4% 12% 5% 12% 4% 10% 18% 8%   22% 13% 

                                                                                    

NIST-612 Working value 42 35 103858 77 n.d 66.3 44 39 35 38 35.5 38.8 37.7 38 37 78.4 38 40 38 22 38 39.7 35.8 38.7 37.2 35.9 38.1 35 36.7 36 36 38 38 38 39.2 36.9 40 38.57 30 37.79 37.38 

Stdev 6 6 n.d 60 n.d 0.8 10 8 3.3 2 1.2 0.2 0.9 8 14 0.2 4 6 4 0.3 4 0.8 0.8 0.8 1.8 0.8 0.8 2 0.8 6 0.8 2 1.8 2 0.8 0.8 4 0.2 12 0.08 0.08 

Average NIST-612 43.4 41 101657 62   68 39.8 37.6 35.7 40.4 33.9 37.5 35.7 34.9 32.7 75.0 35.5 32.7 37.1 19.7 34.9 38.2 34.9 35.2 33.7 35.9 38.1 35.2 38.4 35.2 35.5 35.4 35.6 33.3 38.7 33.9 34.9 37.1 29.7 35.1 34.5 

Stdev (n = 25) 2.0 8 1471 2   8 1.3 1.0 1.8 2.2 1.0 1.5 1.2 1.8 1.2 6.3 3.3 3.1 2.8 0.7 1.8 1.1 3.7 3.8 3.8 0.8 0.9 2.7 0.8 3.7 0.8 3.7 1.8 3.6 0.8 3.4 3.9 1.9 3.1 3.5 3.5 

RSD (%) 5% 19% 1% 4%   12% 3% 3% 5% 5% 3% 4% 3% 5% 4% 8% 9% 10% 8% 3% 5% 3% 11% 11% 11% 2% 2% 8% 2% 10% 2% 10% 5% 11% 2% 10% 11% 5% 10% 10% 10% 

 

* – relative standard deviation 




