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Abstract. The actually available data on bohdanowiczite, a new natural
silver-bismuth selenide AgBlSe,, are given which might form the basis for accepting
it as a new mineral species.

INTRODUCTION

Bohdanowiczite, a natural silver-bismuth selenide (AgBiSe,;) was des-
cribed in specimens from the Kletno deposit in the Polish Middle Sudetes
(Bana$, Ottemann 1967). In the paper dealing with this deposit the above
mineral was primarily determined as schapbachite (AgBiS,) (Banas 1965a).
Its identification was difficult due to very subtle intergrowths with clau-
sthalite. However, some differences of its physical properties when
compared with those of schapbachite were reported in the above paper.
Qualitative microprobe scanning has shown this mineral to be a silver-
-bismuth selenide.

The name ,bohdanowiczite” proposed for natural AgBiSe, was not
accepted by the Commission of New Mineral Names of I.M.A. due to un-
sufficient data presented in the preliminary report on this mineral (Ba-
nas, Ottemann 1967). Since the occurrence of this report new supplemen-
tary data were collected which were partly published in the same au-
thor’s paper (Bana$, Ottemann 1969). Present paper summes up atl‘the
data on bohdanowiczite actually available which might be sufficient for
establishing the validity of this new mineral species.

The natural occurrence of AgBiSe; in Kletno was confirmed by the
discovery of this mineral in the Julianehaab deposit in Greenland. This
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mineral occurs there in association with clausthalite and bornite, for-
ming inclusions within a lamellar chalcocite (lamellarer Kupferglanz
after Ramdohr 1960) or in assemblage with clausthalite and eucairite for-
ming intergrowths with bornite (personal communications of Mr.
H. K. Schonwandt, Mineralogisk Institut, Denmarks Tekniske Hojskole.
Lyngby, Denmark).

GEOLOGY OF THE SAMPLING SITE

In the vicinity of magnetite-bearing skarns of the fluorite deposit of
Kletno occurs an interesting polymetallic-uranium mineralization. It is
concentrated in quartz and black fluorite, and is essentially represented
by uranium minerals and selenides. This typical paragenetic association
(Banas, Mochnacka 1968) occurs at depths of no more then 100 meters be-
low the surface.

In the pitchblende-sulphidic and pitchblende-selenidic mineral forma-
tions bohdanowiczite occurs with other selenides such as clausthalite,
tiemannite, umangite, and traces of klockmannite (Bana$ 1965b). They
are usually accompanied by pitchblende and secondary uranium minerals
(Banas 1964, 1966).

Bohdanowiczite occurs in this deposit as minute microscopic grains.
Generally its delicate intergrowths with the other minerals forming the
assemblage results in irregular anhedral (emulsion) textures. Three mi-
neral assemblages containing bohdanowiczite were distinguished by mi-
croscopic examination, with chief components:

1. pitchblende, clausthalite and emplectite,

2. chalcocite and pitchblende,

3. fluorite and quartz.

In the first one bohdanowiczite forms intergrowths with clausthalite
or also with emplectite (Phot. 1) and with traces of native silver. This
association is accompanied by naumannite and probably eskebornite and
sometimes by traces of bornite and chalcopyrite. These minerals fill in
open spaces in quartz and in syneretic cracks in the pitchblende. Repla-
cement of pitchblende by bohdanowiczite is frequently observed (Phot.
2, 3). A fairly typical alteration process of clausthalite is observed in
this association, resulting in the appearance of native selenium and ce-
russite (Phot. 6).

With regard to the second assemblage, the selenides generally occur
intergrown with chalcocite, sometimes with lamellar chalcocite (Phot. 4).
The latter intergrowths are observed within quartz and collomorphic
pitchblende grains. Chalcocite displays emulsion and net-like relictic
textures of chalcopyrite.

Irregular bohdanowiczite aggregates occur rather sparingly in fissu-
res within fluorite or quartz (Phot.b5). . G5/ Seit

OPTICAL PROPERTIES OF BOHDANOWICZITE

The mineral in question polishes fairl imi i
ques y well, similar to clausthalite.
Its reflectance (R) is higher than that of chalcopyrite and clausthalite.
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Table 1 contains the average results of 10 measurements of R and AR
(bireflectance) of bohdanowiczite carried out by means of POOS-1 appa-
ratus (USSR) using filtered monochromatic light.

The colour of this mineral is similar to that of schapbachite. It dis-
plays a yellow-creamy tint when compared with white clausthalite and
shows a fairly distinct creamy colouration relative to dark yellow chal-
copyrite. As follows from the analysis of dispersion of R (Tab. 1) the
colour of bohdanowiczite is determined by its maximum reflectance at
590 my, which corresponds to the yellow-orange of the spectrum.

The bireflectance of bohdanowiczite can only be observed along the
margins of grains in oil immersion. Quantitative measurement of AR
(Tab. 1) gives results corresponding to the limits of perceptibility. On
the average: absolute AR amounts to 1.8, and relative AR to 3.5.

Table 1
R and AR values for bohdanowiczite
A (m ) Average R,, Average Ry, AR | AR
% % absolute |  relative
434.7 47.3 ‘ 46.5 | 0.8 1.7
486.1 50.0 [ 48.5 1.5 3.0
520.0 52.2 ‘ 49.8 2.4 4.7
546.0 52.5 | 50.3 22 4.3
589.1 52.8 \ 50.9 1.9 3.7
653.1 52.3 50.5 1.8 3.5

Bohdanowiczite displays weak but distinct anisotropism. The aniso-
tropism increases under oil immersion, displaying subtle colours with
a gold-pinkish tint. When observed under crossed nicols bohdanowiczite
exhibits short, non-typical polysynthetic twinning, mutually oriented at
angles of 65—90° (Phot. 6).

The polishing hardness is distinctly positive relative to clausthalite
and difficult to determine when compared with emplectite. The micro-
_indentation hardness (VHN) of this mineral measured by means of
a PMT-3 microhardnesstester of the Vickers type is 96—63 kG/mm? and
amounts to ca. 3.2—2.75 on the Mohs’s scale of hardness (Hy) *.

Several optical properties of bohdanowiczite are close to those of
schapbachite. A comparison of these properties for both minerals are pre-
sented in Table 2.

CHEMICAL INVESTIGATION

The mineral bohdanowiczite was analyzed with the electron micro-
probe (Type ARL) at the Mineralogical Institute, University of Heidel-

* Conditions of measurement: loud 20g, lenght of the d;agopal 19,8—24,3 u,
time of the indentation 15 sec, 10 indentations of every determination.
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Table 2

A comparison of optical properties of bohdanowiczite and schapbachite
ok TDAL Do 1Y L — 2|
A — Colour : " /E‘ref lectance Crossed nicols
i . %' VHN i ; { f A ’ 7 Internal A Paragene-
Mineral » PlRG/mm?| ° in air in oil immersion in air in oil immersion in air in oil reflections | 1 Vinning sis
) i O L e immersion
T S P DA R ey )
Bohdanowiczite 46.5 96 3.2 | yellow- intense cream invisible hardly observable weak to vivid subtle not present occurs
AgBiSes 59.5 63 2.75| cream along the margins distinct colours observed with PbSe
e el 5 e A
Schapbachite * 44| — | 35 | white white 'with. hardlly ob:;:rva- intensively coloured distinct vividly not present oceurs
AgBiS, yellowish tint ble a RS coloured observed with PbS
= margins of grains |

* Optical data after Ramadohr (1960).
*+ After Moses (quoted by Ramdohr 1960).

Quantitative, preliminary investigations with clausthalite, galena, and
Table 3 native silver as standards revealed a composition of AgBiSe, with about
1% sulphur for the new mineral.

. In order to ascertain as high a degree of accuracy as possible, silver-
-bismuth-selenide and silver-bismuth-sulphide with respective stoichio-

X-ray — spectrometric data

Wavelenght )Activation energy ’

| Analyzed line | 2 | KoV ADZEYES metric composition of AgBiSe, and AgBiS, were synthesized as standards

“ i ‘ G in the laboratory for syntheses of the Mineralogical Institute, Heidel-
Ser. : 8.990 1.4 ; e berg. The synthesis of such compounds described in detail by Geller and
BiA \ 5.118 2.4 ‘ Wernick (1959) had not yet become known as a naturally occurring mi-
Ag, ; 4.154 3.0 ; EDT neral.

. Ska \ 5.372 29 ' After tempering for several weeks at 430°C in a sealed silica tube,

it was possible to obtain a completely homogeneous compound that was
sufficiently coarse crystalline to permit quantitative point measurements
Eapieys ; with the microprobe. Utilizing the synthesized compounds AgBiSe, and
Bohdanowiczite analysis i AgBiS, the following composition for the mineral bohdanowiczite was
derived at (Tab. 4). Diadochic replacement of Se by S was assumed.

/ : corrected *
Element ‘ t}ﬁil?elfii“;l ranlagSk:;,e"éo after 1. Adler Atomic ratio '
(1965) X-RAY ANALYSIS
| |

Bi \‘ 44.02 44.09 : 44.7 | 02139 R Attempts to identify the mineral bobdaqowiczite. with X-ray powder
Ag 22.72 22.5 | 22.6 0.2095 [ \ methods were impaired by its small grain-size, making impossible to se-
Se 33.26 32.0 32.1 0.4085 | parate a sample of pure mineral. Apparently the diffraction pattern .of
S 73 0.5 0.7 0.0218]0"1283 bohdanowiczite corresponds quite well tc that of the synthesized, cubic,

TR high-temperature-modification of AgBiSe;, but not to that of a pure,

+ For the corrections the mass absorption coefficients given by Heinrich (1966) were utilized. natural schapbachite (AgBiSz).

berg. This method is only one suitable for the chemical identification of

the extremely small mineral grains (0,01 mm in diameter). GENETIC CONCLUSIONS

i e quaaive messutements (Tab. 3) viere cauied (gl under the | The assemblage of selenium minerals: clausthalite, naumannite, and
following conditions: accelerating voltage = 20KkV, sample current bohdanowiczite occurs among such last-stage sulphides as: bornite, chal-
0.01 mA. copyrite, chalcocite and emplectite. This mineralization is of hydrother-
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mal origin. It is supposed that the selenides were formed during the
final stage of sulphide deposition due to variations in the environmental
regime coupled with a considerable decrease of S~ and increasing oxi-
dation potential of the ore-bearing solutions. When examining inter-
growth-structures of the above minerals we observe that bohdanowiczite
crystallized at a later stage then emplectite, which is veined by AgBiSe;.

Acknowledgements. We wish to thank Dr. G. Moh for synthesizing the minerals
used as standards and Mr. B. Nuber, Diplom-Mathematics, for carrying out the
corrections on the microprobe data.
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Marian BANAS, Joachim OTTEMANN

UZUPEENIAJACE DANE O BOHDANOWICZYCIE, NATURALNYM
SELENKU SREBRA 1 BIZMUTU

Streszczenie

Geologiczne warunki wystepowania bohdanowiczytu opisane zostaty
w pracy Banasia i Ottemanna (1969). Podane w niniejszym artykule
uzupelniajace dane o tym minerale moga stworzy¢ podstawe do uznania
go przez Komisje Nazw Nowych Mineraléw Miedzynarodowej Asocjacji
Mineralogicznej za nowy mineral. Bohdanowiczyt (AgBiSe,), znaleziony
réwniez w Julianehaab w Grenlandii, nazwany zostal imieniem stawnego
polskiego geologa zlozowego Prof. dr h.c. inz. Karola Bohdanowicza.
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Mineral wystepuje w zlozu w dwéch formacjach mineralnych: smot-
kowo-siarczkowej i smoélkowo-selenkowej. Tworzy trzy zespoly mineral-
ne:
1. ze smélkg uranowa, clausthalitem i emplektytem (fot. 1),

2. z chalkozynem i smétka uranowg oraz

3. z fluorytem i kwarcem.

Zespotowi pierwszemu towarzysza: srebro rodzime, naumannit oraz
bornit i chalkopiryt. Mineraly tego zespolu wypelniaja wolne przestrze-
nie w kwarcu i smélce uranowej lub metasomatycznie zastepuja ta
druga (fot. 2 i 3). W zespole drugim bohdanowiczyt tworzy Sciste prze-
rosty z chalkozynem (fot. 4), w trzecim za§ wystepuje w postaci wro-
stkow we fluorycie i kwarcu (fot. 5).

Bohdanowiczyt poleruje sie dobrze, jego R jest wyzsze od R claustha-
litu i chalkopirytu (tab. 1). Barwa w poréwnaniu z clausthalitem z6}to-
kremowa, okre§lona maksymalng wartoscia R przy 590 mu. Dwoéjodbicie
widoczne na granicach ziarn w cieczy immersyjnej (tab. 1). Mineral ujaw-
nia wyrazna anizotropie, silniejsza w cieczy immersyjnej oraz nietypowe
polisyntetyczne zrosty blizniacze (fot. 6). Twardo$¢ mierzong metoda
Vickersa (VHN) oraz w skali twardosci (H,) zestawiono w tabeli 2. W tej
tez tabeli zestawiono wtlasnosci optyczne i fizyczne bohdanowiczytu
i podobnego do niego schapbachitu (AgBiS,).

W celu ustalenia skladu chemicznego badanego mineratu oraz doko-
nania obserwacji poréwnaweczych, wykonano w Instytucie Mineralogicz-
nym w Heidelbergu synteze AgBiSe, i AgBiS,. Przeprowadzone analizy
na mikrosondzie elektronowej (tab. 3) daty rezultaty ilo$ciowe zestawio-
ne w tabeli 4, $wiadczace o bardzo zblizonym skladzie chemicznym syn-
tetycznego i naturalnego AgBiSe,.

Proszkowa analiza rentgenowska przeprowadzona na niezupelnie czy-
stym materiale mineralnym AgBiSe, $wiadczy o jego podobienstwie do
syntetycznej, kubicznej, wysokotemperaturowej odmiany tego zwiazku.

Bohdanowiczyt wraz z towarzyszacymi selenkami i siarczkami jegt
pochodzenia hydrotermalnego. Selenki tworzyly sie w koncowej fazie
precypitacji siarczkéw w érodowisku utleniajacym, w warunkach sp.ad-
ku zawartosei S2- w roztworach kruszconosnych. Bohdanowiczyt jest
mtodszy od emplektytu.

Mapan BAHACD, Hoaxum OTTEMAHH

JNONMOJIHUTEJIbHBIE JAHHBIE O BOTIAHOBUYHUTE — ECTE-
CTBEHHOM CEJIEHUJIE CEPEBPA H BUCMYTA

Pesiome

TeosorHUeCKHe YCIOBHS PACrmpoCTpaHeHHs GornaHoBHUHTa OBLIH OMHCA-
bl B pabore Banacsa n Orremanta (1969). B nacrosiuteft crathe NPHBOAATCS
JOTIOHATEbHbBIE JaHHbe, KaCalolHecs TOro MHHEpasa, KOTOpble MOTYT
MOCJYKHTb OCHOBOMH JUIsl 3aUHCJIEHHs €ro K HOBDLIM munepanam Komuccned
waspanufi Hopbix MunepanoB MexmyHapoxHoi Munepanoruueckoft Acco-
unamnn. Bormanosuunt (AgBiSe,), KOTOPBI 6b11 Takxke naiiaen B Omuane-
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x06 B ['pennaniny, HasBaH B UeCTb BbIAAIOLIEroCs MOJBCKOTO Te0Jiora
npod. A-pa. umxk. Kapoas BorjpaHoBHua.

Munepan BcTpeyaercss B JABYX MHHEPAJbHBIX bopmannax: ypaH-CyJb-
GuAHON M ypaH-CeJeHHIHOMH. On npejicTaBJeH B TpeX aCCOLHMALMSIX:
1) ¢ ypaHOBO# CMOJKOH, KJ1ayCTaJUTOM H SMIJICKTHTOM, 2) ¢ Xa/JbKO3HHOM
H ypaHOBOI CMOJKOH, 3) ¢ GJII0OPHUTOM M KBapIEM.

[lepBasi accOLMAIMs CONPOBOXK/AETCS CaMOpOAHBIM cepe6poM, HayMma-
HHTOM, GOPHHTOM M Xa/JbKOMHPHTOM. DTH MHHEpa/bl BBIIOMHSIOT YCTOTHI
B KBaplle H ypaHOBOH CMOJIKE HJIH YK€ MeTaCoMaTHUECKH 3aMellalT CMOJIKY
(dboto 2 u 3). Bo BTOpOI accourannu GOr/laHOBHUMT Nepepacraercs C XaJb-
ko3uHoM (oTo 4), B TpeTbedl — Mpe/CTaB/eH B BHIC BKJIOUEHUN B (JII00-
pute u KBapue (¢oto 5).

BOrIaHOBHYMT XOPOWIO TOMMPYyeTcsi, oOJaafaer GOJNBIIMM TOKasaTe/eM
R’ 1o cpaBHEHHIO C KJayCTaJTHTOM H XaJbKONHPHTOM (ra6a. 1). LIBer B co-
MOCTAaBJEHUH C KJIayCTAJMTOM JKeJTO-KPEeMOBBIH, OMNpe/e/sseTcs MaKCH-
MaJdbHbIM 3HaueHneM ,,R” mpu 590 n. JIByoTpaxkeHHe 3aMETHO IO KpaaM
3epeH B MMMEPCHOHHOH JHAKOCTH (T2l 1). Munepasa mnposiBJs€T OTYET-
JHBYIO aHH30TPONHIO, GoJlee CHIbHYIO B HMMEPCHH, U HETHNHUIHbIC MOTHCHH-
terrueckue aABoiHMKH ((oro 6). TBepaocTH, ompeaesseMble METOLOM Buk-
kepca (VHN) u no mxase teepaoctu (H,), mpupenenst B rabauie 2. Tam
Je JaHO CONOCTABJEHHE ONTHUYECKHX M (H3HUEeCKHX CBOWCTB MHHEpaja Co
CXOLHBIM MHHepajoMm — iantaxutom (AgBiS,).

C 1esblo ONpejeleHnsi XHMHUECKOro COCTaBa MCC/EAyeMoro MuHepaiia
U IIpOBe/leHHs] CPaBHUTEIbHBIX HaOmoennit B MiHepaoruueckom Wucruryre
B DeiinennGepre 6bu1 nposeien cuntes AgBiSe, n AgBiS,. Ananusbl Ha
5J€KTPOHHOM MHKpO3oHIe (Taba. 3) Aaau KOJUYECTBEHHbIE ONMPENCTCHHS,
npHBeeHHble B Ta0JHIe 4, KOTOpble YKa3biBaloT Ha 60JIBIIOE CXOACTBO XUMHU-
YEeCKOTO COCTAaBa CHHTETHUECKOTO U €CTeCTBEHHOro AgBiSe,.

PeHTreHOBCKHI NOPONIKOBBIH aHAJIN3, IPOBE/IEHHbII Ha HECKOJIbKO 3arpsa-
HEHHOM MHHepaJbHOM MaTepualje AgBiSe; CBHIETENLCTBYET O €r0 CXOACTBE
C CHHTeTHUYECKOi KyOuuecKo#, BBICOKOTEMIEPAaTyPHONU PA3HOBHAHOCTBIO 3TOTO
COeIMHEeHHUS.

BOrflaHOBHYHT BMeCTe C COMYTCTBYIOLIMMH CEJIEHHAAMH U Cyib(uaaMu
XapaKTepU3yercs THAPOTepMabHBIM NporcxoxkaenreM. CeseHn/Ibl BO3HHKA-
JIH B KOHeuHyIo a3y Bhinmajenus cybGuLoB, B YCJIOBHAX Npeodiafaiomlero
OKHCJIUTENBHOTO NOTeHINAIa U TOHUKEHHOT0 KoJuyecTBa S~ B PyAHBIX pac-
TBOpax. bornanoBuunr o6pasopaJics mocje 3MIIEKTUTA.

S \uis
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Phot. 1.

Phot. 2.

PLATE I (PLANSZA 1T, TABJIMLA 1)

Bohdanowiczite (Bo), clausthalite (Cl) and emplectite (Em) form mutual
irregular intergrowths. The reflectance of clausthalite and bohdanowiczite
are very similar. Therefore on the photograph the textures of both mine-
rals are not visible. All three minerals penetrate and fill free spaces in
pitchblende (Pb) with initial stages of replacement phenomena. Small dark
spots within the selenides and emplectite are defects in the polished section.
Reflected light, oil immersion, enlarged 180 X

Bohdanowiczyt (Bo), clausthalit (Cl) i emplektyt (Em) tworzg wzajemne
nieregularne przerosty. 7Zblizone warto$ci zdolnosci refleksyjnej clausthalitu
i bohdanowiczytu utrudniaja odroéznienie struktur obydwu mineraléw w pre-
paracie. Wymienione mineraly wypelniaja wolne przestrzenie w smolce ura-
nowej (Pb) z objawami jej zastepowania. Ciemne plamy wsrod selenkOw
i emplektytu sa wadami polerowania. Swiatto odbite, immersja, POW. 180X
Boraanosnunt (Bo), kaayeraaut (Cl) W SMIICKTHT (Ep) o0GpasyioT B3anMHbIe Cpd-
CTAHHUSA HC[\\‘[’_\}IS]DH(JH tl\(\]).\llwl. B.I]I,H\IIL’ (\TPH'/I\"(H'(‘.H)HM\’ k'llOC()()H\)L'TH ){.IE!)'CTZ.’II('Ya
H (’)()I‘,'l(lll()Bll“lIlT(I I][\L‘IHITL'TBU()T ()HPL’,LL‘fK‘HH}U k’T]\}KT}i\ 3THX ,\HI]K‘]\ZL'H)B B illlul."liq)t.
STH MHUHEpaJbl 3anoJHsAloT cBOOO/IHbIE MPOCTPAHCTBA B VPaHOBOI CMOJIKE (Pb)
H [1]10‘71[’»[]'/“()'1' []i\]['illill\'ll ee 3amMelleHns. T(‘\HIL;IL‘ naTHa C]K‘,'Ul ceJJeHHJ10B H SMILJIEK-
THTA — H3bAHb N0AMPOBKH. OTpaXKeHHbIH CBET, ummepeust, ysea. 180X

Bohdanowiczite (Bo) with myrmekitic inclusions of chalcocite (grey points)
cementing euhedral quartz (Q) and collomorphic grains of pitchblende (Pb).
Within the groundmass of the latter mineral the metasomatic replacement
by bohdanowiczite can be observed. Reflected light, enlarged 120X
Bohdanowiczyt (Bo) zawierajacy myrmekitowe inkluzje chalkozynu (szare
punkty) cementuje euhedralny kwarc (Q) i kolomorficzne ziarna smotki
uranowej (Pb). Obserwuje sig metasomatyczne zastepowanie tej ostatniej
przez bohdanowiczyt. Swiatto odbite, pow. 120X

Boraanosuunt (Bo), cojepalliii MIPMEKHTOBbIE BKJIOUEHIISl Xa/lbKo3HHa (cepble
MyHKThl), LEMEHTHPYET uianoMopGHblil KBapu (Q) u KoaJaoMopdHbie 3epHa YPaHO-
BOH CMOJKH (Pb), Hé\().'l\()vlliL‘TCSl MeTacoMaTHuecKoe 3amenleHie CMOJKH (’]t\l‘,'l;!!h)'
prynToM. OTpazkeHHblil CBET, VBe/ 120 X

MINER. POL. VOL 2, 1971 r. PLATE I

Phot. 2

Marian BANAS, Joachim OTTEMANN — Supplementary data on bohdanowiczite,
a natural silver-bismuth selenide



Phot.'3.

Phot. 4.

PLATE II (PLANSZA 1I, TABJIMIIA 1II)

Relicts of pitchblende (Pb) resulting from the metasomatic substitution of
this mineral by bohdanowiczite (Bo). Ca = chalcocite, @ = quartz. Reflected
light, oil immersion, enlarged 180 *

Relikty smétki uranowej (Pb) jako rezultat metasomatycznego zastepowa-
nia tego mineralu przez bohdanowiczyt (Bo). Ca — chalkozyn, Q — kwarc.
Swiatto odbite, immersja, pow. 180X

PesuKThl YpaHOBOi cMOJKH (Pb) Kak pesyJabpTar MEeTacoMaTHUYECKOr0 3aMelleHHs

GornanoruntoM (Bo). Ca — Xa/ibKO3HWH, Q — KBapL. OTpaKeHHbIH CBET, HMMep-
cus, yeesa. 180X

Bohdanowiczite (Bo) with irregural aggregates and myrmekitic intergrowths
of chalcocite (Ca) filling the cracks in quartz (Q) or cementing grains Of
this mineral. Reflected light, enlarged 60~

Bohdanowiczyt (Bo) z nieregularnymi skupieniami i myrmekitowymi prze-
rostami chalkozynu (Ca) wypelnia szczelinki w kwarcu (Q) lub cementuje
jego ziarna. Swiatlo odbite, pow. 60

Borpanosuuut (BO) ¢ Hepery.isipHbIMH CKONJEHHSMH H MHDMEKHTOBBIMH BKJIIOUCHH-

aMH xa/bKo3HHA (Ca) 3amoJHsieT TPEUIHHKH B KBapue (Q) HJIH HEMEHTHPYeT 3epHa
kBapua. OTpakeHHblil cBeT, yBel. 60X
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Phot. 4

Marian BANAS, Joachim OTTEMANN — Supplementary d
a natural silver-bismuth selenide
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PLATE III (PLANSZA III, TABJIMLIA I11)

Phot. 5. Irregural aggregates of bohdanowiczite (Bo) within fluorite (F1) and quartz

Phot. 6.

(Q). Reflected light, enlarged 60X

Nieregularne skupienia bohdanowiczytu (Bo) wérod fluorytu (F1) i kwarcu
(Q). Swiatto odbite, pow. 60X

HeperyJisipHbIe CKOMJIEHHs GOrlaHOBHUHTA (Bo) Bo ¢aroopure (F1) 1 kpapue (Q).
OTpa‘A(CHHbli} cpet, yBead. 60X

Bohdanowiczite under crossed nicols. Short, non-typical, two-directionally
oriented polysynthetic twinning of this mineral is visible. Se- concentration
of native selenium, formed from the breakdown of clausthalite. Reflected
light, oil immersion, enlarged 180X

Bohdanowiczyt przy nikolach skrzyzowanych ujawnia krotkie, nietypowe,
dwukierunkowo zorientowane, polisyntetyczne zrosty blizniacze. Se = sku-
pienia selenu rodzimego, powstalego przez rozpad clausthalitu. Swiatto od-
bite, immersja, POw. 180 X

BOrIaHOBHUNT INPH CKPELIEHHBIX HHUKOJSAX TPOABJISET KOPOTKHE, HeTHIIHUYHO OpHEH-
THpPOBaHHbIE B /IBYX HAalpaBJeHIIX, [IOJIMCHHTETHUECKHE JBOHHHKH. Se — CKOMJIEHHS
CaMOpOJIHOTO CeJieHa, 00pasoBaHHble 3a CYET pacnaja kaaycraanra. OTpazKeHHbIH
cBer, ummepcnst, yBed. 180X
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Phot. 6

Marian BANAS, Joachim OTTEMANN — Supplementary data on bohdanowiczite,
a natural silver-bismuth selenide



