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Osszefoglalds

Asvdnytani mozaikok a Kdrpdt—Pannon régiobdl 5.

Otodik tanulmanyunkban tovabbi mozaikszerti adatokkal dokumentaljuk a Kdrpat—Pannon régié dsvanyvilagat. Az Gj
adatokat orszagok és lel6helyek szerint csoportositottuk. Az egyes ,,mozaikdarabokban’ az dsvanyok pontos lefrdsdra és —
dont6en XRPD, SEM-EDX és EMPA dltali — meghatarozasara, illetve a paragenezis tomor bemutatdsara koncentraltunk.
A tanulmédnyunkban szerepld dsvanyok olykor els6 emlitések az egész régidbdl vagy legaldbbis az illetd lelShelyrdl.

Magyarorszagrol a bicske-csordakiiti széntelepbdl humboldtin és weddellit, a recski Lahdca ércesedésébdl Sr-gaz-
dag és mds APS- (aluminium-foszfat-szulfat-) dsvanyok vizsgalati adatait kozoljiik.

Romanidbdl a Hargita vulkdni vonulatdb6l Mg-gazdag turmalinok kémiai adatait kozoljiik, mig a felsbanyai (Baia
Sprie) ércesedésbdl kirgizisztanit jelenlétét dokumentaljuk.

Szlovakiabdl a farbistei (Pénik/Poniky) ércesedésbdl Na-tartamu szulfatok (krohnkit, ferrinétrit, tamarugit), a rozs-
nydi (Roznava) ércesedésbdl egy arzendt, a bariofarmakosziderit kimutatdsét ismertetjiik.

Kulcsszavak: bariofarmakosziderit, crandallit, drdvit, ferrindtrit, foitit, goyazit, hinsdalit, humboldtin, kirgizisztdnit, krohnkit, magne-
ziofoitit, svanbergit, turmalin, weddellit, woodhouseit

Abstract

Further mosaic-like data were recorded on the mineral occurrences of the Carpathian—Pannonian region in this fifth
member of the series arranged by countries and localities. Each “mosaic” contains a concise mineral description, mainly
based on XRPD, SEM-EDX and EPMA measurements and a concise description of the mineral paragenesis. Some mine-
rals are first-time descriptions from the entire discussed region, but all are newly documented occurrences for at least the
described locality.

From Hungary humboldtine and weddellite are described from the coalbed of Csordakait (Bicske), and data from Sr-
rich and other Aluminium Phosphate Sulphate (APS) minerals from the ore mineralization of the Lahdca Hill at Recsk
are also reported.

Chemical data of Mg-rich tourmaline from the Harghita volcanic ridge are given, and also kyrgyzstanite is described
from the ore mineralization of Baia Sprie, Romania.

From Slovakia Na-containing sulphates (krohnkite, ferrinatrite, tamarugite) from the ore mineralization of Farbiste
(Poniky) and an arsenate (bariopharmacosiderite) from the ore mineralization of RoZilava are also introduced.

Keywords: bariopharmacosiderite, crandallite, dravite, ferrinatrite, foitite, goyazite, hinsdalite, humboldtine, krohnkite, kyrgyzstanite,
magnesio-foitite, svanbergite, tourmaline, weddellite, woodhouseite

The minerals described in the paper Experimental methods and samples
Here we present the minerals we describe in the paper as X-ray powder diffraction (XRPD) patterns of ferri-
a table (Table I) to help the reading of the article with their  natrite, tamarugite, kréhnkite, weddellite and humboldtine

ideal composition, the locality where the mineral was found  were recorded on a Bruker D8 Advance diffractometer us-
and also the method, which was used for the identification.  ing CuK, radiation (40 kV and 40 mA) with a 250 mm-
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Table I. List of identified minerals with their theoretical formulae, locality and identification method

I tablazat. Az azonositott dsvanyok idedlis képletiikkel, lelohelyiikkel és az azonositds modjaval

Mineral names Tdeal formula Locality Identification
method
. o " ] Stefan gallery of Nadabula,
Bariopharmacosiderite | Ba, Fe™ (AsO,),(OH), SH,O Rodfiava ore deposit, Sk SEM-EDX
Crandallite CaAL (PO YPO.,OH)(OH), Lahdca Hill, Recsk, Hu WDX
- ) . Midaras (Sarogag) and Santimbru
Dravite NaMg AL (810 )(BO,),(OH),(OH) B, Harghita Mis., Ro WDX
Ferrinatrite NalFel‘(SOA)3-3HEO Farbiste ore deposit, Poniky, Sk ég;D’ SEM-
" 2 . Madaras (Sarogag) and Santimbru
Foitite D(Fe’ ADAL(S,0,)(BO)OMOM) | goipr, b Vi Ro WDX
Goyazite SrAL(PO)(PO,OH)(OH), Lahdca Hill, Recsk, Hu WDX
Hinsdalite PbAL(SO,)(PO,)(OH), Lahéca Hill, Recsk, Hu WDX
. 2 | . . XRPD, SEM-
Humboldtine Fe™(C,0,)2H,0 Csordakut coal mine, Bicske, Hu EDX, FTIR
Kréhnkite Na,Cu(S0,),21,0 Farbiste ore deposit, Poniky, Sk ;(DR;D’ SEM-
Kyrgyzstanite ZnAl(SO,)(OH),;3H,0 Dealul Minei, Baia Sprie, Ro ])g(]l;)iD’ SEM-
U . Madaras (Sarogag) and Santimbru
Magnesio-foitite O(Mg,ADAL(Si,0,)(BO,),(OH) (OH) B, Harghita Mis., Ro WDX
Svanbergite SrAL(SO,)(PO )(OH), Lahdca Hill, Recsk, Hu WDX
Weddellite Ca(C,0,)2H,0 Csordakut coal mine, Bicske, Hu ;(;;D’ SEM-
Woodhouseite CaAL(SO)(PO)OH), Lahdca Hill, Recsk, Hu WDX

radius goniometer, in parallel-beam geometry obtained by
Goebel-mirror optics, 0.25° primary axial Soller with a 0.6-
mm divergence slit and position sensitive Vantec-1 detector
(1° opening). Samples of 1 to 5 mg were ground in agate
mortar under acetone and loaded on low-background (Si
crystal) sample holders. All patterns were recorded in the 2—
70° (20) range with 0.007° (20) / 4 sec scanning rate.

X-ray diffraction study was also performed with a 114.6
mm diameter Gandolfi camera for kyrgyzstanite. Analytical
parameters: CukK, radiation, Ni filter, 40 kV accelerating
voltage, 25 mA tube current, exposition time 47 hours.

Scanning electron microscopy (SEM) studies, energy-
dispersive X-ray spectroscopy (EDX), X-ray mapping and
electron microprobe measurements (EMPA) were done on a
JEOL JXA-8600 Superprobe unit equipped with four wave-
length-dispersive spectrometers and an EDX silicon drift
detector (SDD) at the Institute of Exploration Geosciences,
University of Miskolc. For the EDX measurements 15-20
kV accelerating voltage was used, with a probe current of
10-20 nA. A 4 x 5 um area was scanned with focused beam
during the analyses (stopped focused beam was used if the
target area was too small).

Quantitative electron microprobe analyses were per-
formed at the Geological Institute of Dionyz Stir, Bratisla-
va, Slovakia. For the analyses of svanbergite, goyazite, hins-
dalite, woodhouseite, crandallite and tourmaline, a Cameca
SX-100 instrument was used in wavelength-dispersive mode.
Operating conditions were as follows: accelerating voltage
15 kV, probe current 20 nA. Analytical standards: apatite
(P), GaAs (As), orthoclase (Si, K), TiO, (Ti), Al,O, (Al), fa-
yalite (Fe), forsterite (Mg), wollastonite (Ca), rhodonite
(Mn), willemite (Zn), SrTiO, (Sr), baryte (S, Ba), PbCO,
(Pb), albite (Na) and LiF (F). Raw intensity data were cor-
rected using a PAP matrix correction.

Almost all the investigated samples are part of the min-
eral collection of the Herman Ott6 Museum, Miskolc, Hun-
gary (inventory numbers: 2022.37 for weddellite, Bicske;
2021.127 for APS minerals, Recsk; 2021.129 for tourmaline,
Harghita; 2022.111 for krohnkite and ferrinatrite, Poniky),
except for a few bariopharmacosiderite samples from the
Hungarian Natural History Museum (MTM - A.60.5256.), a
few humboldtine samples from Supervisory Authority of
Regulatory Affairs (MAFI - AT.2008.1206.1.), and, finally,
the kyrgyzstanite sample, which is from Gébor Koller’s pri-
vate collection.

Results

Hungary

Humboldtine and weddellite from
Csordaktit coal mine, Bicske

The Eocene coal bed of Csordakuit, Bicske is famous for
its giant (up to 10 cm) mellite crystals found in the late 1970s
(WEISZBURG et al. 2000). Close to this location, a gypsum—
whewellite mineral association was published by PApp
(1990) from the so-called “mellite-bearing layer” just under-
lying the coal bed. Whewellite was found as 0.1-0.2 mm,
elongated, columnar crystals together with gypsum crystals
of similar size in loose clusters up to a few dm in size. Asso-
ciated with mellite, up to few-mm-long lath-like crystals
were found as parallel grown, fibrous veinlet-forming mass-
es. Rare weddellite was found by XRPD (Figure I) and
SEM-EDX with more abundant gypsum and whewellite.
The two hydrous oxalates can be distinguished from each
other based on morphology. The 1.5 mm long, lath-like
crystals of weddellite forms fibrous masses, whereas the
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Figure 1. X-ray powder diffraction pattern of a weddellite-containing sample from the Csordakut coal mine, Bicske, Hungary

L. dbra. Egy bicske-csordakiiti weddellittartalmii minta rontgenpordiffrakcios felvétele

crystals of whewellite are tabular with 0.1-0.2 mm size
(Figure 2). A part of whewellite was most likely formed
from weddellite by dehydration. Weddellite and whewellite
association in cherty concretions from lake-bottom sedi-
ments was first described by MANDARINO & WILL (1983),
who explained the formation of whewellite in part by the de-
hydration of weddellite. It could be a similar situation in
Csordakut, where we assume that the primary Ca oxalate
was the more hydrous weddellite. Both oxalates were formed
from calcium- and oxalic acid-containing fluids. The latter
fluid was produced during the decay of organic materials.
We also identified the following minerals in the mellite-
containing layer: fine, hair-like halotrichite, pyrite as dis-
seminated minute framboids, allophane as glassy encrusta-
tions, earthy gibbsite, pale yellow, earthy ammoniojarosite

Figure 2. Lath-like weddellite with tabular whewellite frpm the Csordakut coal
mine, Bicske, Hungary. BSE image. Photo courtesy of A. KovAcs

2. dbra. Léces weddellit és tablas whewellit egyiittese. Csordakuiti szénbdnya (Bics-
ke). Visszaszortelektron-kép. Foto: Kovics A.

and jarosite, and, finally, alunite concretions, 1-3 mm in
diameter. The sulphates possibly formed by pyrite oxida-
tion. Two V-containing — yet unidentified — phases (possibly
V-Al oxides) should also be mentioned. These are closely
associated with kaolinite and gypsum. Humboldtine shows
more intense yellow colour than ammoniojarosite and forms
porous, earthy masses, which rarely reach 10-15 cm. These
masses can also be found in the cracks of the enclosing
claystone. In some places, this type of humboldtine is pene-
trated by mellite veinlets, and less typically occurs as inclu-
sions in mellite crystals. In the latter case, mellite contains
yellow patches. The most spectacular humboldtine variety
forms 0.5-1.5 cm irregular aggregates on mellite crystals.
These aggregates are built up by 10-30 pm sized tabular
crystals (Figure 3). Humboldtine also forms lenticular, hon-
ey-yellow crystals enclosed in masses of gypsum and an un-
determined V-Al-oxide (Figure 4). These crystals can reach

Figure 3. Tabular crystals of humboldtine frqm the Csordakiit coal mine, Bics-
ke, Hungary. BSE image. Photo courtesy of A. KovAcs

3. dbra. Humboldtin tablds kristalyai. Csordakiiti szénbdnya (Bicske). Visszaszort-
elektron-kép. Foto: Kovics A.
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Figure 4. Lenticular humboldtine crystals (Hbd) in a V-Al oxide (dark grey)
and gypsum (Gp, light grey) with pyrite (white) and kaolinite (Kln, black) from
the Csordakut mine, Bicske. BSE image

4. dbra. Lencse alakii humboldtinkristalyok (Hbd) V-Al-oxid-dsvanyban (sdtét-
sziirke) és gipszben (Gp, vildgossziirke), pirittel (fehér) és kaolinittel (Klin, fekete).
Csordakuiti szénbdnya (Bicske). Visszaszortelektron-kép

100-200 um size. The above-described minerals were iden-
tified by XRPD, FTIR and SEM-EDX. The measured XRPD
data can be found in Table II, and the FTIR spectrum is
shown in Figure 5. The authigenic formation of humbold-
tine together with other organic minerals in coal seams is
well-known, although its paragenetic association with the
large mellite crystals is a worldwide rarity.

Sr- and Ca-rich APS minerals from
Lahéca epithermal ore deposit, Recsk

Strontium-, calcium- and lead-rich aluminium phos-
phate sulphate (APS) minerals with broadly varying chemi-
cal substitutions were identified by WDX from the high-
sulphidation (HS) deposit of Lahdca Hill. The crystals are
white rhombohedra, 0.1-0.2 mm in size, and their external
zones dominantly have crandallite composition. They al-
ways appear in the voids of siliceous vein fillings. The first
samples were found in the waste dump of the Ferenc gallery,
later they were also described from other dumps from the
southern side of Lah6ca Hill. A genetical study of the Laho-
ca Hill ore mineralization by MOLNAR et al. (2008) also de-
scribe the zonation of the epithermal rock alterations, but do
not mention any APS minerals at all. SZAKALL et al. (1994)
mention crandallite from the area firstly from the nearby Pa-
radfiird ore mineralization. The APS mineral formation in
general is divided into four stages according to DILL (2001),
where the first stage — hypogene phosphate-sulphate forma-
tion — is characterized by the Ca-rich APS minerals (like
woodhouseite, crandallite). In Recsk we can find exactly
these phases with the addition of Sr-rich species; from the
crandallite group: crandallite and goyazite and from the
woodhouseite group: woodhouseite, svanbergite and hins-
dalite. One typical attribute of the hydrothermal APS miner-
als is the chemical heterogeneity, caused by the significant
changes in the physical-chemical parameters during crystal-
lization. In addition, APS minerals can incorporate a large

Table II. X-ray powder diffraction data of humboldtine
from the Csordakut mine, Bicske, compared with
those of the ICDD 00-023-0293 card

11. tabldzat. A csordakiiti (Bicske) humboldtin rontgen-
pordiffrakcios adatai, dsszehasonlitva az ICDD 00-023-

0293 kdrtya adataival
Humboldtine Humboldtine
Bicske 1CDD 00-023-0293

ddy [T | dA) | 1% B k|1
4.801 100 [ 4.800 100 21 0] 0
4.700 65| 4.700 65 ol of 2
3.878 24 3.880 25 21 0f 2
3.624 20| 3.629 20 =20 1|1
3.591 23| 3.597 25 -1 1] 2
3.167 3] 3.172 4 1] 1| 2
3.004 42 | 3.004 50 21 0] 2
2.773 3| 2.778 4 o 2 0
2.652 26| 2.654 30 =311 2
2.630 15| 2.634 16 -2 1] 3
2611 21| 2.616 25 -1 201
2.394 21 2.396 3 41 of 2
2.356 2| 2.355 3 -2 0] 4
2.256 10| 2.258 13 21 2] 2
2.223 3| 2.224 3 -1 1] 4
2.190 31 2.190 4 311 2
2.121 71 2.122 9 31 211
2.103 6] 2.106 8 -1] 2] 3
2.035 6| 2.037 7 -4 1] 3
2.021 11| 2.021 14 -3 1] 4
1.978 21 1.980 3 31 2] 1
1.950 8] 1.949 11 41 0] 2
1.929 71 1.929 9 21 0] 4
1.891 12 1.893 15 -3 2] 3
1.846 2| 1.847 2 51 1| 2
1.815 16| 1.816 21 21 1 5
1.793 3] 1.795 4 0o 2| 4
1.780 21 1.779 2 ol 1] 5
1.725 21 1.727 3 -2 3( 1
1.671 2| 1.673 2 21 3|1
1.635 3| 1.635 4 41 1] 3
1.624 21 1.625 3 31 2] 3
1.613 1 1.613 2 -21 0] 6
1.589 41 1.590 5 -4 2] 4
1.548 2| 1.547 3 -1 1] 6
1.507 41 1.508 5 51 21
1.488 21 1.489 3 11 2] 5
1.457 2] 1.458 3 21 3| 3
1.371 31 1.372 3 =71 1| 2
1.365 41 1.367 5 -1 4] 1
1.351 21 1.353 2 1] 4] 1

Unit cgll refined: {2/a space group, a = 9.917ﬂ A b=

5.546 A, c=9.707 A, B=104.46°, V=517.069 A’.
variety of elements into their structure, which may lead to
the formation of zones with different compositions. In
Recsk, we observed the following APS mineral types and
characteristics: the core of the crystals is usually Sr-rich,
thus they are Ca-rich svanbergite, Ca-S-rich goyazite, Sr-
rich woodhouseite, and rarely Sr-rich crandallite (Appendix
L., Figure 6). The Sr-rich inner part is followed by Pb-rich
zones, as Ca-rich hinsdalite or Pb-rich woodhouseite, where-
as the outermost zones are formed by S-rich or S-Pb-rich
crandallite (Figures 7 and 8). According to the analyses, the
substitutions in the divalent A position from the core to rim
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Figure 5. FTIR spectrum of humboldtine from the Csordakut mine, Bicske, Hungary (analyst: J. MIHALY)
5. dbra. A csordakiiti (Bicske) humboldtin FTIR-spektruma (MIHALY J. felvétele)

are as follows: Sr(Ca) — Pb — Ca. The trivalent B site is
always Al-dominant. The Pb-rich zones around the core rep-
resent the second stage of DILL’s (2001) system. Contrary to
the model of DILL, in the third stage (transition from hypo-
gene to supergene formation) the APS-minerals become en-
riched in phosphate simultaneously with sulphate depletion.
According to DiLL (2001), typically in crandallite-group
minerals the most common cations in the A position are Ba
and REE. In Recsk, crandallite is the typical APS mineral in

so,

@ Ca-dominancy in A
O Pb-dominancy in A

% Sr-dominancy in A

0.25 Alunite group

0.75
Beudantite group
Woodhouseite (Ca) —(Ca)
Hinsdalite (Pb) Hidalgoite (Pb)

Svanbergite (Sr) Kemmlitzite (Sr)

Plumbogummite group
Crandallite (Ca)
Plumbogummite (Pb)
Goyazite (Sr)

Dussertite group
Arsenocrandallite (Ca)
Philipsbornite (Pb)
Arsenogoyazite (Sr)

PO, AsO,

0.50

Figure 6. Representation of the compositions of the APS-minerals from Recsk
in the PO,-AsO,-SO, ternary diagram, where B = Al, indicating the names of
Ca-, Pb- and Sr-dominant species (in the A-site) according to the current
nomenclature (BAYLIsS et al. 2010). The boundaries of each compositional
field were plotted based on ScotT (1987).

6. dbra. A recski APS-dsvdnyok dsszetételének dbrdzoldsa a PO AsO SO, hdarom-
szogdiagramban, ahol B = Al, feltiintetve az A-pozicioban Ca-, Pb- és Sr-domindns
Jajok neveit a jelenlegi nevezéktan szerint (BAYLISS et al. 2010). Az egyes dsszetételi
mezok hatdrait ScotT (1987) alapjdn dbrdzoltuk.

the rims, occasionally with Ba-enrichment (see Figures 7
and 8). In one case, a REE-dominant phase, florencite-(Ce),
was found as a few um-thin crust on a crystal, but it could not
be analysed quantitatively due to its minuscule size.

Romania

Magnesium-rich tourmalines (magnesio-foitite,
foitite, dravite) from hydrothermal mineralizations
in the Harghita Mountains

Tourmalinization — a less common rock alteration pro-
cess — is a well-known phenomenon in the Célimani-Gur-
ghiu-Harghita volcanic range of the East Carpathians. The
first reference to tourmaline was made by Stanciu (1976)
from the caldera of Ostorog, where tourmaline was observed

Figure 7. Chemical zoning of APS minerals from Ferenc gallery, Lahdca ore
deposit, Recsk, Hungary. BSE image. Photo courtesy of V. KOLLAROVA

7. dbra. Kémiailag zonds APS-dsvdanyok. Recsk, lahdcai ércesedés, Ferenc-tdro.
Visszaszortelektron-kép. Foto: V. KOLLAROVA
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Flo-(Ce)

Figure 8. Chemical zoning of APS minerals from Ferenc gallery, Lahoca ore
deposit, Recsk, Hungary. BSE image. Photo courtesy of V. KOLLAROVA

8. dbra. Kémiailag zonds APS-dsvdnyok. Recsk, lahdcai ércesedés, Ferenc-tdro.
Visszaszortelektron-kép. Foto: V. KOLLAROVA

as cement material in a hydrothermally silicified volcanic
rocks. Later it was recognized from numerous localities (see
SzAKALL & KRISTALY 2010) and described as dravite or sim-
ply tourmaline. The chemical analyses of colourless or pale
blue tourmalines of silicified volcanic rocks from two lo-
calities Madaras (Sarogag) and Santimbru Bii (Hg-ore oc-
currence) are tabulated in Appendix I1. Although the Ca con-
tent is high (0.12-0.34 apfu), the X-site is dominated by ei-
ther vacancies or, in two analyses (columns 3 and 5), sodi-
um. Where the number of vacancies in the X-position ex-
ceeds that of both sodium and calcium, the compositions
correspond to either magnesio-foitite (Mg? > Fe?) or foitite
(Fe' > Mg"), depending on the Fe and Mg content in the Y-

Figure 9. Radial aggregate of tourmaline crystals in quartz and kaolinite matrix.
Mercury-ore occurrence, Santimbru Bai, Romania. BSE image. Photo courtesy
of V. KOLLAROVA

9. d@bra. Turmalinkristdalyok sugaras halmaza kvarcban és kaolinitben. Csikszent-
imrei Biidosfiirdd, higanyérc-indikdcié (Romdnia). Visszaszortelektron-kép. Foto:
V. KoLLAROVA

site. In the two analytical points where Na is the dominant X-
cation, the chemistry of tourmaline corresponds to dravite,
since Mg! > Fe? (see HENRY et al. 2011 for the nomenclature
of tourmaline-supergroup minerals). No chemical zonation
was observed in the crystals. The length of the individual
crystals is 0.2-0.5 mm, they build radial-spherical aggre-
gates up to 1-1.5 mm in size (Figures 9 and [0). Tourma-
lines with similar composition were published from similar
epithermal rocks of the Carpathians, from the Borzsony and
from the Vihorlat Mts. (FEHER et al. 2016, FEHER 2017).
Quartz and kaolinite are associated with tourmalines in the
investigated localities.

Figure 10. Radial aggregate of tourmaline crystals in quartz matrix. Sarogag,
Madaras, Romania. BSE image. Photo courtesy of V. KOLLAROVA

10. dbra. Turmalinkristalyok sugaras halmaza kvarcban. Csikmadaras, Sdrogdg
(Romadnia). Visszaszortelektron-kép. Foto: V. KOLLAROVA

Kyrgyzstanite from Baia Sprie (Fels6banya)
ore deposit

In a historical specimen from Dealul Minei, Baia Sprie
(more precise location is unknown) masses of stibnite nee-
dles in quartz veinlets were observed. White spheres of
kyrgyzstanite, 0.1-0.2 mm sized, were found overgrown on

[Pl 4 o ‘g\\\ \ N R, zpa=tm

Figure 11. Globular aggregates of kyrgyzstanite on stibnite. Dealu Minei ore
deposit, Baia Sprie, Romania. BSE image

11. dbra. Kirgizisztanit gombds halmazai antimoniton. Felsébdnya, Banya-hegyi
ércesedeés (Romania). Visszaszortelektron-kép
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stibnite and together with rare Mn-rich siderite rhombohe-
drons. The spherical masses of kyrgyzstanite are built up by
scaly crystals (Figure 11). The scattered scales of kyrgyzs-
tanite were also observed as loose encrustations on the stib-
nite needles. The mineral was identified based on XRPD
(Table I1I) and SEM-EDX analyses (it contains Zn, Al and S
elements). Zn might have been supplied by supergene
oxidation of sphalerite, whereas the different clay minerals
were the source of aluminium.

Table III. X-ray powder diffraction data of kyrgyzstanite
from Baia Sprie in comparison with those of the type
material (AGAKHANOV et al. 2005)

111. tablazat. A felsébanyai kirgizisztdnit rontgen-pordiff-
rakcios adatai, Osszehasonlitva a tipusdsvany megfeleld
adataival (AGakHANOV et al. 2005)

Kyrgyzstanite Kyrgyzstanite
Baia Sprie {AGAKHANOV et al. 2005)

d (A) T(%) | dAy | 1) | | & /
8.56 100 8.60 100 [ O[O 2
7.89 22 7.93 70 {01 1
4.80 6 4.83 80 | 0|1 3
4.60 12 4.61 201 2(0 -2
4.26 49 4.27 100 | 0| O 4

3.565 5 3.50 20| 0| 2 3

3.353 3 3.35 301110 -5

3.189 6 3.19 50|01 5

3.057 17 3.05 50 [ 311 1

2.768 5 2.79 10]|12]2 3

2.726 5 2.72 50113 -2

2.522 19 2.51 70 410 -2

2.298 21 2.29 80 [ 4] 1 2

2.225 6 2.23 30 (411 -4

2.105 3 2.09 20 |1 4|1 -5

2.004 20 1.99 95 | 2| 4 -2

1.918 2 1.89 65| 3|2 -7
1.816 3 1.80 40 | 2| 4 4
1.727 3 1.72 65|23 7
1.693 2 1.69 20 | 3 3 6
1.563 3 1.55 50113 9
1.486 8 1.48 40 | 2| 2 10
1.463 7 1.46 301215 -6
1.404 3 1.39 301710 -5
1.358 2 1.35 40 | 3| 5 -7
Slovakia

Krohnkite and ferrinatrite from
Farbiste ore deposit, Poniky (P6nik)

Numerous secondary minerals (arsenates, oxides, car-
bonates) were identified earlier (see KODERA 1986) from the
alteration of the primary Cu sulphides of the copper miner-
alization of Farbiste (Poniky, Banskd Bystrica district). Here
we describe some rare sulphates, which are new for the lo-
cality. Among them, the most interesting ones are the Na-
containing phases. The recently formed sulphates can be
found as porous aggregates, sprays in the cracks of a strong-
ly altered, argillised and silicified rock. Associated with
common gypsum, chalcanthite and jarosite, the described

Figure 12. Prismatic krohnkite crystals. Farbiste ore deposit, Poniky, Slovakia.
SEM image

12. d@bra. Oszlopos kréhnkitkristalyok. Ponik, Farbiste érctelep (Szlovdkia). Pdsz-
tdzo elektronmikroszkopos felvétel

Na-containing phases are krohnkite, tamarugite and ferri-
natrite. Krohnkite is pale blue, it forms 0.1 mm long needles
or columnar crystals (Figure 12). Ferrinatrite forms white,
elongated prisms or scaly masses with pearly lustre in close
association with krohnkite (Figure 13). Tamarugite forms
acicular masses, whereas the associated chalcanthite occurs
as light blue crusts and jarosite appears as yellow, irregular
aggregates. They were identified by XRPD and SEM-EDX
analyses. A diffractogram of a mixture of ferrinatrite-krohn-
kite-tamarugite is shown in Figure 14, while Appendix II1
contains the XRPD data of krohnkite.

Figure 13. Prismatic ferrinatrite crystals (Fnat), associated with krohnkite
(Khk). Farbiste ore deposit, Poniky, Slovakia. BSE image

13. dbra. Oszlopos ferrindtritkristalyok (Fnat) krohnkit (Khk) tarsasdgdban. Po-
nik, Farbiste érctelep (Szlovdkia). Visszaszortelektron-kép

Bariopharmacosiderite from
Roznava (Rozsny6) ore deposit

Scorodite formed by the alteration of tetrahedrite in the
Roziava ore deposit — more precisely in the Stefan (Istvan)
gallery of Nadabula (Sajéhdza) — was first mentioned by ZI-
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Figure 14. X-ray powder diffraction pattern of a ferrinatrite-, kréhnkite-, tamarugite-containing sample from Farbiste ore deposit, Poniky, Slovakia
M. dbra. Poniki (Farbiste érctelep, Szlovdkia) ferrindtrit-, krohnkit- és tamarugittartalmii minta rontgenpordiffrakcios felvétele

MANYI (1905). Closely associated with scorodite, bariophar-
macosiderite forms rare 30—80 um sized, green hexahedra,
which were found during the reinvestigation of museum
specimens collected in the early 20" century. The relative
proportion of Ba and K varies in distinct zones of the
individual hexahedra. The core is K-rich bariopharmacosi-
derite (dark grey in the BSE images), from core to rim it is

As-rich
Sb-oxides

Figure 15. Bariopharmacosiderite (Bpsd, light grey) and K-rich bariophar-
macosiderite (dark grey) with Sb oxide crusts (white) from Roznava, Slovakia.
BSE image. Photo by V. KOLLAROVA

15. dbra. Bariofarmakosziderit (Bpsd, vildgossziirke) és K-gazdag bariofarmako-
sziderit (sotétsziirke) Sb-oxid kérgekkel (fehér). Rozsnyo (Szlovdkia). Viszzaszort-
elektron-kép. Foto: V. KOLLAROVA

bariopharmacosiderite (light grey in the BSE images) (Fig-
ure 15). The extensive cracking of the crystals is the result of
subsequent oxidation. SEM-EDX measurements revealed
that chemically inhomogeneous alteration products (Fe-As-
containing Sb-oxides) are found on the surface and in the
cracks of the crystals (Figure 16). The minerals of these
earthy encrustations could not be identified more precisely
due to their small amount and inhomogeneity. The above-
described bariopharmacosiderite is an oxidation product of
tetrahedrite.

Figure 16. Chemically inhomogeneous Sb oxides on the surface of bariophar-
macosiderite cubes. BSE image

16. dbra. Kémiailag inhomogén Sb-oxid bekérgezés bariofarmakoszideritkockd-
kon. Visszaszortelektron-kép
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Appendix I

Electron-microprobe data of APS minerals from Lahoca Hill, Recsk (in wt.%)
APS-asvanyok elektronmikroszondas elemzési adatai tomegszazalékban (Recsk, Lahoca)

SO, 8.15| 572 7.39| 639] 1275 1298 12.27| 11.72| 1404 14.28
PO, 26,50 2832 27.15| 26,58 19.51 2018 2046( 2120 1693 14.09
As O, 006 008] 0.07] 006] 0.05 0.07 0.06 0.10] 0.11 0.11
Si0, .09 0.00] 0.01 0.02] 020 0.03 0.26 0.00 | 0.01 0.00
ALO, 3491 3449 34.53| 34.69] 33.21 33.08] 3274 34.21|31.40] 30.02
La,0, .00 0.04] 0.01 0.00] 0.03 0.04 0.01 0.00 | 0.00 0.03
Ce 0, 0.05| 0.09[ 001 0.02] 0.06 0.07 0.04 0.07] 0.02 0.12
Yb.O, 0.03] 001] 0.02] 007] 0.05 0.03 0.00 0.03] 0.16 0.04
MgO 0.00] 000] 0.00] 0.00] 0.00 0.00 0.00 0.00 | 0.00 0.00
Ca0 12.54 | 11.08( 12.54] 11.51| 5.83 6.30 7.06 8.18 | 7.07 3.79
MnO .00 000] 0.00) 0.00[ 0.00 0.00 0.02 0.03| 0.02 0.00
FeO* 0.0L] 000] 004 003] 006 0.00 0.10 0.03] 0.18 0.03
Sr0 0.07] 013] 029 0.16[ 12.56 11.69 9.11 7.30 | 0.57 0.50
Ba0 0.05| 120 012 041 073 0.85 0.80 0.75] 0.58 0.57
PbO 118 3.68| 031 3.02] 0.19 0.10 0.55 0.31] 17.01 ] 2649
Na,0 G.01 | 001] 0.02] 6.00f 0.01 0.00 0.01 0.00] 0.02 0.00
F 099 248] 0.59| 088] 0.04 0.08 0.15 0.14| 0.15 0.00
Cl 0.00] 0.00)] 0.01 0.00 0.00 0.00 | 0.01 0.03
H,0** 13.00 | 12.30] 1320 13.10] 12.60 1250 1230] 1270 11.55] 10.80
O=FC [ -041] -1.04[ -025] -037[ -0.02 -0.03] -0.06] -0.06] -0.06] -001
Total 97.24 | 98.58 | 96.07| 96.56 | 97.86 97.94] 95.88( 96.70 | 99.76 | 100.89

lon numbers based on 14 (O, OH, F, C1) anions / lonszdmok 14 (O, OH, F, Cl) anionra

S 044 031] 040 035 0.72 0.73 0.70 0.66| 0.84 0.92
P 1.61 1.75] 1.66 1.65] 1.25 1.28 1.32 1.34] 1.15 1.02
As 0.00 0.00] 0.00 0.00| 0.00 0.00 0.00 0.00| 0.00 0.01
Si 0.01| 0.00] 0.00 0.00] 0.01 0.00 0.02 0.00| 0.00 0.00
xC 206 206 206 201 199 2.02 2.04 200 2.00 1.95
Al 2951 296 294 3.00] 2.96 2.93 2.93 3.00) 296 3.04
La 0.00| 0.00] 0.00 0.00| 0.00 0.00 0.00 0.00| 0.00 0.00
Ce 0.00] 0.00] 0.00 0.00] 0.00 0.00 0.00 0.00 | 0.00 0.00
Yb 0.00 0.00] 0.00 0.00] 0.00 0.00 0.00 0.00] 0.00 0.00
B 295 296 294 300 296 2.93 2.94 3.01| 297 3.04
Mg 0.00 0.00] 0.00 0.00] 0.00 0.00 0.00 0.00] 0.00 0.00
Ca 096 086 097 091 047 0.51 0.58 0.65]| 0.61 0.35
Mn 0.00 0.00] 0.00 0.00] 0.00 0.00 0.00 0.00| 0.00 0.00
Fe 0.00| 0.00] 0.00 0.00] 0.00 0.00 0.01 0.00] 0.01 0.00
Sr 0.00| 001| 001 0.01| 0.55 0.51 0.40 0.32| 0.03 0.02
Ba 0.00 | 0.03] 0.00 0.01] 0.02 0.02 0.02 0.02] 0.02 0.02
Pb 0.02| 007 001 0.06| 0.00 0.00 0.01 0.01| 0.37 0.61
Na 0.00 0.00] 0.00 0.00| 0.00 0.00 0.00 0.00| 0.00 0.00
XA 0,99 098] 1.00 0.99| 1.05 1.04 1.02 1.00 | 1.03 1.01
OH 6.22| 597| 06.35 642 6.35 6.26 6.24 631 6.17 6.18
F 0.22] 0.57] 0.13 0.20] 0.01 0.02 0.04 0.03] 0.04 0.00
Cl 0.00| 000 0.00 0.00] 0.00 0.00 0.00 0.00 | 0.00 0.00
0 7.56| 746 151 738 7.64 1.72 7.73 766 779 7.81
X anion 14.00 | 14.00] 14.00| 14.00] 14.00 1400 14.00] 14.00 | 14.00( 14.00

mineral™** Cdl Cdl Cdl Cdl| Svb| Svb/Widh Widh Wdh | Wdh Hda
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Appendix I — continued

S0, 1412 13.13| 13.43] 1030] 11.07 11.47 456| 5.88| 6.14 9.47
PO, 16.13 | 16.86( 12.90] 21.69| 21.21 21.48 26.67 | 25.34[ 25.58 23.601
As O, 0.07[ 0035 010] 0.07] 0.07 0.09 0.06 0.07[ 004 0.04
Si0, 0.06[ 0.03[ 0.19] 0.05] 0.17 0.30 0.00 0.04[ 0.05 0.03
ALO, 31.74 | 34.88| 28.76( 33.03] 33.70 33.06 3277 31.80| 32.32 34.89
La0, 0.00[ 000 000] 0.00]| 0.03 0.00 0.01 0.00[ 000 0.05
Ce,0, 0.08[ 0.03[ 002] 0.09]| 0.09 0.08 0.14| 0.07( 0.12 0.07
Yb,0, 0.07( 0.07[ 004] 0.00] 0.09 0.02 0.03] 0.04[ 0.04 0.03
MgO 0.00( 0.00[ 000] 0.00] 0.00 0.00 0.00 0.00[ 000 0.00
CaQ 657 897[ 3.12] 623 7.09 7.18 3.60| 4.01] 414 11.74
MnO 0.00[ 0.00[ 001] 0.00] 0.04 0.01 0.01 0.00[ 001 0.02
FeO* 0.06( 000 001] 0.07] 0.17 0.28 0.03 0.00 0.00 0.03
SrO 070 033 024] 11.99] 10.16 10.37 15.17 | 15.23| 15.59 0.47
BaO 0.58 041 050 0.80| 0.63 0.84 1.55] 1.00[ 1.10 0.24
PbhO 18.16 | 12.58 | 27.82| 0.07] 0.07 0.12 0.03 0.05] 0.04 2.01
Na,0 0.01[ 000 000] 0.02] 0.00 0.00 0.00 0.01[ 000 0.00
F 0.01 0.00] 0.00[ 0.68] 0.26 0.29 1.57] 1.47[ 1.38 0.89
Cl (.01 0.01] 0.02{ 0.00] 001 0.01 0.01 0.00[ 0.00 0.00
H,0** 1160 1290 10.40] 12.60] 12,90 12.70 1240 12.10| 1245 12.90
0=FCl 0.00 [ 0.00 0.00] -029] -0.11 -0.12 -0.66 | -0.62]| -0.58 -0.37
Total 99.96 | 100.26 | 97.55| 9742 97.71 98.19 97.95| 96.49| 98.44 96.10
Ton numbers based on 14 (O, OH, F, Cl) anions / lonszamok 14 (O, OH, F, Cl) anionra
S 085 075 091 0.39| 0.62 0.64 026 034 035 0.52
P 1.10 1.09] 099 139 L34 1.36 1.74| 1.67| 1.66 1.46
As 0.00 0.00[ 000] 0.00| 0.00 0.00 0.00 0.00( 0.00 0.00
Si 0.00[ 000 002] 000]| 0.01 0.02 0.00 0.00[ 000 0.00
X 1.96| 1.85| 1.92| 198( 198 2.03 200 2.02( 202 1.99
Al 3.02( 314 3.07] 295| 297 291 2971 292 291 3.01
La 0.00( 0.00( 000] 0.00] 0.00 0.00 0.00 0.00{ 0.00 0.00
Ce 0.00[ 000 000] 0.00] 0.00 0.00 0.00 0.00[ 0.00 0.00
Yb .00 0.00[ 000] 0.00] 0.00 0.00 0.00 0.00[ 000 0.00
LB 3.2 314 3.07| 295| 297 2.91 298| 293 292 3.02
Mg 0.00[ 0.00[ 000] 0.00] 0.00 0.00 0.00 0.00[ 000 0.00
Ca 0.57( 073 030] 051 0.57 0.57 030 034 034 0.92
Mn 0.00[ 0.00[ 000] 0.00] 0.00 0.00 0.00 0.00 0.00 0.00
Fe 0.00( 000 000 000| 0.01 0.02 0.00 0.00[ 000 0.00
Sr 0.03[ 0.00[ 001] 053] 044 0.45 0.68| 0.69[ 0.69 0.02
Ba 0.02( 001| 002] 0.02| 0.02 0.02 0.05 0.03[ 003 0.01
Pb 0.39( 026 0.68] 0.00] 0.00 0.00 0.00 0.00 0.00 0.04
Na 0.00 0.00[ 0.00] 0.00] 0.00 0.00 0.00 0.00{ 0.00 0.00
XA 1.02] 1.02] 1.01] 1.07| 1.04 1.07 1.02| 1.06| 1.07 0.99
OH 624 657 6.27] 6.36]| 6.43 6.32 6.36| 6.29| 6.35 6.30
F 0.00[ 000 000] 0.16] 0.06 0.07 038 036 033 0.21
Cl 0.00( 0.00f 000] 0.00] 0.00 0.00 0.00 0.00( 0.00 0.00
0 7761 743 772 747 751 7.61 7.25 734 131 7.49
¥ anion 14.00 | 14.00| 14.00 | 14.00 [ 14.00 14.00 14.00 | 14.00 | 14.00 14.00
mineral™** [ Wdh| Wdh| Hda Svb | Wdh Wdh Goy Goy| Goy Wdh

* Total iron was measured as FeO |/ Az 6sszes vas FeO-ként mérve

** H,0 was calculated from the stoichiometry: A + B + C = 6 apfi /| H,0 a sztéchiometrikus dsszetételbol szamolva: A + B +

C=6apfu

*** Minerals / asvanyok (WARR 2021): Cdl = crandallite/crandallit, Goy = goyazite/goyazit, Hda = hinsdalite/hinsdalit, Svb =
svanbergite/svanbergit, Wdh = woodhouseite/woodhouseit
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Appendix I1

Electron-microprobe data of tourmaline from Harghita Mts. (in wt.%)
Hargitai turmalinok elektronmikroszondas elemzési adatai tomegszazalékban

1 2 3 4 5 6 7 8 9 10 11 12
Si0, 3427 35.20 35.72 36.85 35.72 34.62| 3410 36.19 36.54 36.29 36.29| 34.66
Ti0, 0.05 0.04 0.08 0.08 0.09 0.07 0.07 0.22 0.11 0.20 0.11 0.02
B,0.* 10.86 10.88 11.02 11.06 11.03 10.96 10.90 10.82 10.79 10.83 10.75 10.58
ALO, 39.68 | 38.33 38.73 37.59 38.76 39.97 3977 36.86 36.45 36.86 36.41 37.08
Cr,0, 0.00 0.02 0.04 0.00 0.00 (.01 0.01 0.00 0.00 0.02 0.00 0.00
FeQ** 0.18 (.46 (.25 0.27 0.41 0.15 0.21 6.49 8.17 0.89 7.65 5.25
MgO 7.57 8.01 8.01 8.60 8.10 7.68 7.90 4.76 3.69 446 393 5.18
Ca0 1.97 1.60 1.73 1.42 1.70 1.84 2.01 0.69 0.67 0.71 0.71 1.25
MnO 0.01 0.06 0.06 0.05 0.04 0.05 0.01 0.15 0.22 0.15 0.20 0.01
Na,0 0.85 1.12 1.20 1.08 1.18 0.92 0.96 1.32 1.19 1.32 1.23 0.83
K,0 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.03 0.02 0.02 0.02 0.01
F 0.12 0.11 0.10 0.07 0.08 0.10 0.10 0.69 0.62 0.78 0.68 0.01
(1 0.07 0.04 0.04 0.02 0.02 0.03 0.06 0.03 0.02 0.02 0.04 0.34
H O*** 3.67 3.69 374 378 3.76 3.73 3.70 3.40 342 336 3.38 3.56
0=Fd -0.05| -0.05 -0.04 -0.03 -0.03 -0.04 -0.04 -0.29 -0.26 -0.33 -0.29 0.00
Total 99.27| 99.54| 100.70| 100.86| 100.87| 100.11 99.77| 101.36| 101.65| 101.58| 101.11 98.78
lon numbers based on 31 (0, OH, F, Cl) anions | lonsziamok 31 (O, OH, F, Cl) anionra
Si 5.48 5.62 5.63 5.79 5.63 5.49 5.44 5.81 5.89 582 5.87 5.6%
Al 0.52 0.38 0.37 0.21 0.37 0.51 0.56 0.19 0.11 0.18 0.13 0.31
byl 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
B 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
IR 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Al 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b VA 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Al 0.96 0.83 0.84 0.75 0.82 (.96 091 0.79 0.81 0.80 0.81 0.87
Ti 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.03 0.01 0.02 0.01 0.00
Mg 1.81 1.91 1.88 2.01 1.90 1.82 1.88 1.14 (.89 1.07 0.95 1.27
Mn 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.02 0.03 0.02 0.03 0.00
Fe’ 0.02 0.06 0.03 0.04 0.05 0.02 0.03 0.87 1.10 0.92 1.03 0.72
ry 2.80 2.82 277 2.82 2.80 2.8 283 2.85 2.84 283 2.83 2.86
Ca 0.34 0.27 0.2% 0.24 0.29 0.31 0.34 0.12 0.12 0.12 0.12 0.22
Na (.26 0.35 0.37 0.33 0.36 0.28 0.30 0.41 0.37 0.41 0.39 0.26
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00
[l 0.40 (.38 0.34 0.43 0.35 (.40 0.36 0.46 0.51 0.46 0.49 0.51
X 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
OH 3.92 3.93 394 3.96 3.95 394 3.93 3.64 3.68 3.60 3.64 3.90
F 0.06 0.06 0.05 0.03 0.04 (.05 0.05 0.35 0.32 0.40 0.35 0.01
Cl 0.02 0.01 0.01 0.01 0.01 (.01 0.02 0.01 0.01 0.01 0.01 0.09
Z (V) 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
mineral®*#* Mfoi Mfoi Drv Mfoi Drv Mfoi Mfoi Mioi Foi Mfoi Foi Mfoi

* B,0, was calculated from the stoichiometry: B = 3 apfit / B,0, a sztdchiometrikus 6sszetételb6l szamolva: B = 3 apfu

** Total iron was measured as FeO / Osszes vas FeO-ként mérve

*** H,0 was calculated from the stoichiometry: OH + F + Cl = 4 apfu /| H,O a sztochiometrikus dsszetételbél szamolva: OH + F + Cl = 4 apfu
**%% Minerals / asvanyok (WARR 2021): Drv = dravite/dravit, Foi = foitite/foitit, Mfoi = magnesio-foitite/magneziofoitit
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X-ray powder diffraction data of krohnkite from Poniky in comparison with those of the ICDD 00-070-0884 card

Appendix IT1

A poniki krohnkit rontgen-pordiffrakcids adatai, 6sszehasonlitva az ICDD 00-070-0884 kartya megfelel6 adataival

Krohnkite Kréhnkite Krohnkite Kréhnkite
Poniky {1CDD 00-070-0884) Poniky (1CDD 00-070-0884)
dA T | dy e | R [k 4 [t | o adh T | R | R
6.35 88 6.328 100 01210 1.854 9 1.853 13] -1]5 2
551 33 5.513 24 110]0 1.833 6 1.838 1 310 0
5.05 48 | 5.054 370 1|10 1820 11 1.820 | -1j1| 3
431 8§ 4310 2 -t} 1| 1781 0| 1779 |l 1]6] 1
4.16 33| 4.157 46| 1]2(0]| LTS 6| 1.774 8| 3 (1] 2
371 69 3.712 67 -1 121 1.766 7 1.766 71 -1]2] 3
3.35 3 3.350 33 1130 1.763 9 1,762 7 114] 2
3.29 68 3.285 89 01311 1.760 15 1.758 13] -31]3 1
3.20 23| 3205 37 1] 1] 1] 1693 9 1.692 6 26| 1
317 22 3.164 18 01410 1.686 19 1.685 16 313 0
311 23| 3.104 2 -1]3[1] L680 11 1.681 121 212 3
2.93 76 | 2935 91 1]2(1] L675 8| 1675 1| 216 0
2.76 100 2.765 91 -211]1 1.669 6 1.667 50 -1]16] 2
2.75 15 2.756 49 21010 1.655 7 1.656 1 200 2
2.74 11 2.744 21 1140 1.650 7 1.650 41 -3 |4 1
2.72 34 2.720 41 -1 10| 2 1.645 7 1.643 8 06| 2
2.66 16| 265 18] -1 1]2]| 1613 91 1.613 1| 03| 3
2.61 23 2,619 21 0102 1.589 7 1,589 61 -1 4] 3
2.58 13 1.586 18] -212]1 1.573 6 1.573 3 301 1
2.56 7 2.564 3 01112 1.560 6 1.560 0] 3|14 2
2.52 6 2327 20 212|0] 1553 8| 1552 41 216 2
235 13| 2352 91 -2(3|1] L539 6| 1537 20 32| 1
2.30 13| 2300 91 1[5]|0] L527 71 1529 1] 04| 3
2.29 13| 2292 91 -2(10]|2] 1525 7| 1.524 41 217 1
2.29 8 2286 50 -113]2 1.520 6 1.520 6 118 0
2.26 8 2255 8| -211]2 1487 ¢ 1.488 2 017 2
221 11| 2216 200 -1 5] 1| 1468 11 1.467 13 214 2
2.15 R 2.155 8| -212]2 1463 6 1.463 71 315 2
2.14 6 2142 30 201 1] 1436 6| 1437 41 05| 3
211 18] 2.121 21 102 1419 6| 1420 1] =217 2
2.11 12 2.109 71 -214]1 1.378 8 1.378 4 14| 3
2.07 8 2.078 11 21410 1.375 8 1.375 9 1|7] 2
2.07 6| 2063 S| -1(4]2] 1372 6| 1371 51 218] o
2.01 12 2011 150 1|5|1] L1337 6| 1358 1] of9| 1
1.93 11 1.932 13 2(3|1]| L3355 6| 1354 20 08| 2
1.85 14| 1856 13 -24(2| 1353 6| 1352 1] =21 4






