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Abstrac t. Myrmekitic structures CUSFESA 2O3
Weissliegendes sediments in the paragenesis selemite — haematite — silver amalgams.
The structures formed at Eh ca.-0.2 and pH ca. 8.5, with total dissolved sulphur
amounting to 107! M. These conditions gave rise to epigenetic silver amalgams and
secondary iron patches /Fe +[. The value of pH suggests that this mineralization has
been associated with brine solutions.

+ Fe occur in the top part of

INTRODUCTION

Zechstein copper deposits contain myrmekitic intergrowth: chalco-
cite + bornite, bornite + chalcocite and bornite + galena. The latter
formed at pH~8.5 /Kucha, Salamon 1975/, suggesting their association
with brine solutions. All these myrmekitic structures arose at low tem—
peratures with simultaneous crystallization of the two intergrowing
ninerals.

Myrmekitic structures bornite + haematite were described by Ram—

dohr /1975/ and interpreted as the process of hypogene oxidation.

EXPERIMENTAL

M iffctr o shiclo pil e st mdid je s
The myrmekitic structures bornite + haematite adjoin the nearly
horizontal selenite veinlets with silver amalgams and haematite in the

Xnstitute of Geology and Mineral Deposits, Academy of Mining and Metallurgy in
Cracow /Krakéw, al. Mickiewicza 30/.
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top part of the Weissliegendes. Fine, flat haematite grains are, as a

rule, randomly distributed /phot. 1, 2/, but sometimes larger Fe203 la—
mellae show parallel orientation to the 111 plane of bornite /phot. 2/.

Macroscopically the veinlets in question and their surroundings are
brown-reddish in colour, giving the rock the characteristic stamp of

secondary "iron patches".
Chemica il anadsy s d's

Chemical investigations were carried out with a Cameca MS-46 micro-

probe operated at an accelerating voltage of 20 kV and a probe current

of 150 pA. The following standards, compounds and spectral lines were
used: OKoc/Fe203/, SKoc/CuSFeS4/, TiKoe, MnKec, FeKoc/FeZOB, CusFeS4/
and ZnK«. Corections were made for radiation absorption /Philibert

1956/, fluorescence /Reed 1965/ and atomic number difference /Philibert,
Tixier 1968/.

The bornite studied /Table 1/ has somewhat decreased Cu and incre-
ased Fe contents, which seems to be due to the submicroscopic myrme-
kitic structures of haematite in bornite.

The chemical composition of haematite varies from F9203 to @ Fe203-
-H20 /Table 1/. It frequently contains up to 1.3% Cu. Copper is usually
accompanied by sulphur /Table 1/. The Cu : S atomic proportion suggests

that it may be the i
y myrmekites Fe203 + CuSFeS4 and Fe203 o+ CuZS.

Habile |

Chemical composition of bornite /B/ and haematite /H/ forming
myrmekitic intergrowths /wt. Z/

No Mine— 0 .
i S T1i Fe Cu :S Cu: S
66/A1 H+B 41.0 < 0.08 0.99 54.56 1.30 9775
66/A2 H+B 36.0 2.2 <0.07 5758 2.89 98.68 0.66
66/A3 H 38.0 < 0.08 & 60.23 0.82 99.05
66/B2 H 30.0 Pt o 69.50 £0.13 99.50
66/C2 H+B 8150 0.24 " 68.21 0.99 100.44 2.08
66/D2 H+B 36)5 1.69 g 55584 5.98 99551 1.79
66/D3 H+B 39.5 1528 & 56.04 2.02 98.79 0.83
i ; ) 5 .
/C3 B 25.68 12.79 60.71 99.18 1:19
66/D1 B = 25.40 Y 12.66 61.74 99.80 1323
PFeZOB-HZO 8514 62.85
theoret.

Sought for but not detected: Mn £ 0.06, zn < 0.06 a
’ .06.
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CONCLUSIONS

The principal type of the myrmekitic structures discussed is borni-
te + haematite /phot. 1, 2/. An analysis of the stability of the Cu-Fe-—
-S-0-H system /Garrels, Christ 1965/ indicates thet these structures
formed in the stability field CugFeS, + Fe,0, limited by the Eh -0.1
to -0.3 and the pH 6.5 - 10.5. The total sulphur dissolved was proba-
bly H0FE:

According to Ramdohr /1975/, the discussed structure CusFeS4+Fe203

M because the field in question disappears for lower values.
arose as a result of the "simultaneous formation of myrmekitic inter-
growths in an independent process".

The average value of pH = 8.5 for the formation of the myrmekites
bornite + haematite /as well as the one determined for the myrmekite
bornite + galena, Kucha and Salamon 1975/ suggests that both the myr-
mekite in question and the secondary "iron patches" may owe their ori-

gin to brine solutions.
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Henryk KUCHA

STRUKTURY MYRMEKITOWE HEMATYTU W BORNICIE I ICH INTERPRETACJA
GENETYCZNA /CECHSZTYﬁSKIE ZE02A RUD MIEDZI, POLSKA/

Bt r e s z c z e niie

+ Fe203 wystepuja w stropowej czesci
hematyt—-amalgamaty sre—
pH ca 8,5, suma

Struktury myrmekitowe CuSFeS4
utwordw biatego spagowca W paragenezie selenit-
bra. Struktury te tworzyly sig w warunkach: Eh ca-0,2,
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rozpuszczonej siarki ca 100~ M. W tych warunkach powstaty epigenetycz-—

i Bt :
ne amalgamaty srebra i wtérne plamy zelaza /Fe /. Warto$é pH sugeruje

powiazanie tej mineralizacji z roztworami solankowymi .

OBJASNIENIA FOTOGRAFIIL

Fot. 1. Robakowate, beztadnie rozmieszczone wrostki hematytu w bornicie, tworzace
strukture myrmekitowa. Kopalnia Lubin, preparat MAR 66. Swiatto odbite,
imersja.

Fot. 2. Lamelle hematytu rozmieszczone beztadnie oraz zorientowane zgodnie z plasz—
czyzna /111/ bornitu. Kopalnia Lubin, preparat MAR 60. Swiatlo odbite,
imersja.

Xenpurx HYXA

MUPMEKUTOBHIE CTPYKTYPH T'EMATUTA B BOPHUTE U MX TEHETUYECKAA
WHTEPNPETAIUS /UEXWTEWHOBHE MEOHBE MECTOPOXIEHMWS, IIOJIBLIA/

125 (2 ile) RIS

MHUPMEKUTOBHE CTPYKTYPH CuSFeS4 a5 Fe203 BCTpEUYAawTCA B KPOBEJIBHOW dYac-—
TH O6pa3OBaHHUU 6€JIOro JIexHsA B MapareHese: CeJIeHHT-TeMaTUT-aMallbTaMH cepe-—
6pa. 3TH CTPYKTYpPH O6pa3oBajliCh B ycinoBusax: Eh okosio 0,2, pH okono 8,5,
CyMMa pacTBOPUMON CepH OKOJIO 10_1 M. B 3THX YyCJIOBHAX O6pa30OBaJIMCh SIUTre-—
HeTHYEeCKHe aMayibI'aMbl cepebpa M BTOpPUYHHE MATHA Xeles3a /Fe3+/. BenuuynHa

pH HamMeuaeT Ha CBA3b 3TOU MUHEepaJii3alud C COJISHEIMH pacTBOpPaMH.

O0B®ACHEHUA K ®OTOrPAGUAM

®oTto 1. 06pasyioune MUPMEKUTOBYI CTPYKTYpPY, HEynopagoO4YeHHble BPOCTKM remaTuta B BOPHUTE.
PyaHnk JlobuH, obpaseu MAR 66. OTpakeHHbH CBET, MMMEPCHA.

$oTo 2. HeynopAgOUEHHbE, a TaKKE OPUEHTUPOBAHHHIE B NNOCKOCTU /111/ GopHuTa, MNACTUHKM
rematuta. PynHuk JiobuH, obpasey MAR 60. OTpameHHbIH CBET, WMMMEPCUA.
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Phot. 1. Vermiform, randomly distributed inclusions of haematite in bornite, for@ing
myrmekitic structure. Lubin mine, microprobe sample 66. Reflected light, immersion

ributed and oriented parallel to the /111/

i lamellae randomly dist : t :
R be sample 60. Reflected light, immersion

plane of bornite. Lubin mine, micropro
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