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DATA ON THE PHOSPHORUS CONTENT AND GRGANIC REMAINS
OF MANGANESE OXIDE ORES FROM URKUT

(Preliminary report)

- By GY. GRASSELLY and E. KLIVENYI

Institute for Mineralogy and Petrography,
~ University of Szeged, Hungary

INTRODUCTION

The phosphorus content of the manganese oxide ores, beyond certain
limites, is undesirable from certain practical point of view, e. g. from
that of the producing of ferromanganese. From that point of view it is
interesting to examine the phosphorus content and its possible regional
changing in the manganese oxide ores of Urkut. Further, also the study
of the organic matter may results data completing -our knowledge on the
age and circumstances of formation of these manganese oxide ores.

Here below these two problems will be briefly discussed, the com-
plete explanation of the problems mentioned above will be given only
after bringing to an end the examinations under way.

THE PROBLEM OF THE PHOSPHORUS CONTENT OF THE ORES

In connection with the phosphorus content the fo]ﬂownng queshons
may arise: ' .

te

‘a) whether or not a connection can be éstarbl‘ished between the

change of the phosphorus content and the ore content of the samples,
whether the phosphorus content is accompanied with the ore or with the
gangue?

"~ b) whether or not a regularity can be estafbxhshed in the distribu-
iion of the phosphorus content?

¢) what mineral -is the phosphorus-bearing one?



The dist'rz'buti:)'h; ‘and changing of the phosphorus content

The phosphorus content of the different samples taken from va-
rious places of the mine is shown in Table 1. Therein are also comprised
the percentual amounts of the followmg components: SiO,, Fe,O,,
Al,O4, MnO, 4 MnO, CaO. '

Table 1.
N Site ; ‘ MnO: '
of the of the $i0, A0 Fe,0s M:O Ca0 P0s
samples  sampling weight per cent
1 Shaft II, 22,22 7,28 29,85 25,84 1,92 0,39
1/a N 13,44 3,30 - 972 . 56,37 2,28 0,26
2 .\ " 24,33 2,12 15,45 41,46 . 2,33 0,57
3 . 15,20 2,11 9,06 58,84 2,61 0,07
3/a . 13,67 3,24 20,13 45,84 2,61 0,91
4 . 57,82 7,48 11,56 9,39 1,54 0,55
5 . . 11,13 4,13 20,90 45,70 1,91 0,45
6 N 10,22 6,69 16,43 50,28 2,98 1,08
7 - 19,77 5,20 6,86 45,56 3,63 0,10
8 . 13,24 1,94 8,25 58,38 1,90 0,62
9 . N 19,10 1,07 14,94 40,16 1,64 0,45
o, 3,65 1,38 5,96 75,51 2,02 0,45
nm 10,09 447 26,11 41,15 2,73 0,94
12 Shaft III, 12,00 5,03 16,43 49,80 1,87 0,10
13 chute 4 6,13 4,69 17,43 59,54 1,19 0,18
14 ” 43,87 24,51 14,82 3,56 1,30 0,03
15 ) 6,81 4,67 19,42 47,43 1,32 0,08
16 " : 7,49 14,54 25,56 35,55 1,33 0,04
17 w . 6519 9,60 9,50 593 . %133 0,02
18  Shaft III, . 27,00 - 1,63 - 3,01 3517 12,39 7,97
18 chute 2 7,59 519 960 57,82 . 2,69 0,35
20 Mt. Csarda 1,66 3,09 37,43 453¢ - 1,27 0,31
21 » 34,50 22,61 24,42 0,53 2,21 0,63
22 N 30,32 25,27 29,17 . 0,55 1,78 0,61
23 L 6,80 2,30 65,15 13,42 1,05 0,34
24 . . 17,51 359 - 5645 20,05 1,22 . 044
25 ” 43,24 17,92 925 3,98 269 2,39
26 - 55,19 22,29 9,65 0,85 087 - 013
27 ” 21,54 12,13 18,44 34,08 2,14 0,42
28 " 50,43 15,19 14,58 087 - 314 0,66
29 » 52,06 4,08 24,68 . 14,79 0,99 0,21
.30  Hoisting 3,99 2,50 10,93 69,23 - 243 - 0,28

slope

As the manganese oxide content of the samples can be dissolved
with dilute hydrochloric acid -+ hydrogen fhyperoxyde treatment, the so-
lubile part of the ores have been dissolved in such a way and the phos-
phorus content of these solutions have been determined too. The results
are given in Table 2.



Table 2.

N e in tﬁeosa'z‘,’p,es in the dissg“{%ﬁ‘-’gart of the

samp es

2 ' 0,57 ' 0,57
3/a 091" 0,91
11 0,94 0,84
12 0,10 . 0,10
13 0,18 0,15
14 0,029 0,02
15 0,08 0,02
16 0,046 , 0,03
17 . 0,02 ' " 0,005
18 . 7,97 7,26
1% _ 0,35 0,22
21 0,63 0,52
22 0,61 : 0,17
23 - 0,34 0,18

From the results above-mentioned-at first sight it could be con~
cluded that significant part of the phosphorus content is associated with
manganese oxide content of the samples. The phosphorus content, how-
ever, does not change proportionately with the manganese oxide con-
tent — as it can be stated from Table 1 —, further, there are clayey
samples with no or minimal manganese ox1de content, but with consi-
derable phosphorus content and on the other hand, high grade ore
samples with relatively minimal phosphorus content can also be found.
Thus, the data of Table 2 show at the most only that dissolving the man-
ganese oxide components (and the hydrous iron oxides too) of ‘the
samples by treating with hydrochloric acid | hydrogen hyperoxyde, the
phosphorus-bearing mineral also dissolves in a considerable amount.

Considering Table 1 it can not be stated that the change of the
amount of some components would be proportionate with the change of
the phosphorus content.

Hence, the first question in connection with the phosphorus content
may be answered: on the basis of the data of analyses can not be con-
cluded that the phosphorus content would be associated with the ore
components of the samples. '

The data of the Table 1, however, show some regional relations
and connections regarding the change of the phosphorus content, though
it can not be yet stated that the phosphorus content. is higher or lower
rather in the samples containing more ore or in ‘the clayey spemmens
due to some regularity.

Namely, comparing the average P,O; content of the samples from
dif{;erent sampling places, the following picture is obtained shown in
‘Table 3. :



Table 3.

Number of PO, 0/.0

Sampling place samples min. max. av.
Shaft 1II, 13 0,07 1,08 0,52
Shaft III; chute 4 6 0,02 0,18 0,07
Mt. Csarda 9* 0,13 0,66 0,41

* Omitting the solely extremely high value of 2,39 per cent.

On the basis of the above data it seems that the average P,O; con-
tent is the lowest in the samples from the area of shaft III, chute 4,
whereas those of the samples from shaft Il and Mt. Csarda (open-cut
mining) are similar with slight deviation, but six — seventhfold of the
lowest average value.

The possibility of reg10na1 dlstmgulshmg of certain samphng places
with lowest P,O, content requires further investigations to establish
. whether or not the area, in the neighborhood of chute 4, shaft III, with
extremely low P,O; contenfc but relatively high manganese content,
could be dellmlrted 'homzonta]ly and vertically and ‘what quantity of ore
of lowest P,O; content represents etc.

The phosphate mineral of the ores

The assumption that the phosphorus is present as calciumphosphate,
is at hand without any special investigations, however, to support this
supposition and to identify the mineral itself, would be more circum-
stantial without a lucky specimen investigated, since there is no unequi-
vocal relation between the change of the P,0O; and the CaO content as
the latter may be present not only as the component of the  apatite,
hence, its total amount and its change, respectively, is not necessarily
proportionate with the change of the P,0O; content. :

The P,0; content determined in sample No. 18, is relatively very
high: 7,97 per cent. Similarly the CaO content is high: 12,39 per cent,
related to the CaO content of the other samples. The F content of sam-
ple No. 18 was also determined: 0,70 per cent. On the basis of the ideal
composition of fluorapatite, 0,71 per cent F would correspond to 7,97
per cent P,O; determined in the sample. Thus, the phosphorus is pre-
sumably present in the sample as fluorapatite. These values would mean
that the apatite content of sample No. 18 is about 20 per cent. It seems
to be worthwhile to establish by further sampling in the vicinity of the
sampling place No. 18 whether this substance with relatively high apa-
tite content forms a thicker or thinner layer or. nepnesenlts a larger or,
smaller mass etc.

A further question may be the problem of the distribution and the
origin of the fluorapatite in the manganese oxides ores of Urkut. The
observations and data obtained make the assumption probable that one
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part, and perhaps the more considerable part of the phosphorus, is of
organic origin and it is transformed secondary to calciumphosphate,
apatite. The other part at the same time is possibly present as the apa-
tite of former rocks. The secondary apatite formed by the action of or-
ganisms or partly also by inorganic processes is very finely distributed,
perhaps microcrystalline, microscopically unobservable. The very fine
distribution of the apatite, considered secondary, is possible supported
also by that observation that on concentrating the ores, sometimes the
phosphorus content of the contentrate increases related to’ those of the
rough ores.

In the section made from sample No. 18 very small needlets could
be detected which probably can be identified with the primary apatite
needles. These needles, however, occur so scarcely in the section that
they can not result the considerable apatite content of this sample,
therefore, it is presumed the more considerable part of the apatite to
be present in very fine distribution.

THE PROBLEM OF THE ORGANIC MATTER

'The chemical examinations of the manganese oxide ores from
Urkut showed that the presence of organic matter must be taken into
account in several samples.

This statement could be proved both by microscopical and pollen-
analytical investigations too. In thin sections of the sample No. 18
algae and hypha threads, further some indeterminable organic matter
could be noted. In the preparates made by customary pollen-analytical
method some pollen species could be well identified as those of Cin-
gulatisporites, Eucomiidites troedssonii, Striatopollis, Quercus, Castanea,
Amaranthaceae as well as a certain sporomorpha with well preserved
contour lines, further also parenchyma and epidermis relicts were
recognizable besides organic matter of unknown origin. The pollen-
analytical investigation was carried out by Mr. P. Simoncsics.

It is to be remarked that if in the presence of organic matter the
CO, content of the samples is determined by igniting the samples in
air-current at about 1000° C and absorbing the evolving CO, by soda-
lime absorptions tube, the .result will be the sum of the carbonate
CO, and the CO, corresponding to the C content of the organic remains
and derived from the latter by oxydation during the heating in air-
current. Thus, using the above-metioned method for CO, determina-
tion, without considering whether or not besides carbonates also organic
remains are present, the amount of the ocarbonates calculated on the
basis of the CO, content determined, may be sometimes too highly
estimated not corresponding to the actual state. Further not alone the
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manganese oxides of higher valency but also the presence of organic
matter make questionable the exactness of the FeO determination.
Finally, the determination of the pollen species found in the ores can
furnish data to complete our present knowledge on the age of the de-
‘position of the single sedimentary layers.

Thus, the comprehensive chemical and pollen-analytical study —
with special respect to the organic remains — of the manganese oxide
ores from Urkut seems to be required. The investigations are in ppo—
gress.



LUDWIGITE FROM OCNA DE FER (VASKO, BANAT,' RUMANIA)

By S. KOCH

Institute for Mineralogy and Petrography,'
University of Szeged, Hungary

One of the most interesting minerals of the classic contact regien
of the Rumanian Banat is ludwigite which was discovered there. Lud-
wigite forms between Vaské (Ocna de Fer formally Moravica) and Dog-
nicska (Dognacea) at the foot of the Mountain Déniel in the magnetite
. between the old mine of -Reichenstein, Jupiter and Archangel at a

- length of 300 .m lenselike embeddings, scattered patches and irregular
bands. In the mine district of Archangel along the fissures and layers
of crystalline limestone, recrystallized to marble of Mezozoic age, the
magnetite veins also contain nests, veins and smaller parbohes of lud-
wigite,

In larger masses the ludwigite is very finely fibrous. The flbres
varying in length form -concentrically radiated, or .fanlike aggregates
starting from the centre. The aggregates are black, silky and have a.
lustre resembling astrakhan. The length of the single fibres may amount
to some cm. The fibres of the aggregates, interwoven with those of the
aggregates in the wvicinity, form entangled  feltlike, very tough masses.
The coarsely fibrous masses are more rare where the interwoven
dense aggregate of the 5—6 om long and about 1 mm thick fibres ar-
ranged radially or fanlike resemble delusively to the dense black tur-
maline (schoérl) occurrences.

The coarser ludwigite fibres are not monocrystals but aggregates
of parallel grouping of very fine fibres varying in length according
to the ¢ crystallographic axis. The growth of the parallel groupings of
fibres often stops and then continues in an oriented manner. The place
of the interrupted growth is shown by the separation of the fibres ver-
tically onto the ¢ crystallographical axis. Such separations, which are
never sharp and do not indicate a cleavage direction, may be often
seen an thicker ludwigite fibres, their weathering starts along these .
directions. Far thinner ludwigite fibres not showing separation direc- -
tions are still quite intact when the weathering of the thicker fibres
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already starts along the separation lines (Photo 1). Both the very fine
fibres and the thicker omes (crystal bundles) are very often curved
(Photo 2). The fine fibrous masses are extremely tough, the coarser
fibres are rigid, their surface of fracture is irregular and of greasy sub-
metallic lustre.

Fig. 1. Coarser ludwigite thread showing separation-lines.
The weathering begins along these directions, Plain light, x100.

Fig. 2. Curved threads of ludwigite. Plain light, x50.

Generally the ludwigite masses are embedded in magnetite. More
rarely one can also find smaller fibrous needle aggregates in marble.
The ludwigite fibres reaching into calcite granules which show beauti-
ful polysynthetic twin lamellae, branch into fine needles (Photo 3).
Beside the marble, green contact serpentine is also present as an
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accessory rock associated with the magnetite-ludwigite ensemble. Very
fine ludwigite needles dissolved with dilute HCl from marble show
a wonderful pleochroism: bluish green -dark oil green - pinkish light
brown, brown. The intensity of the colours depends upon the thickness
of the fibres. On the ludwigite needles terminal planes cannot be de-

Fig. 3. Ludwigite threads branched into fine needles
embedded in' calcite.. Crossed nicols, x50.

tected, the end of the fibres is irregular i. e. they separate into still
finer needles.

The round, small, scattered particles of larger magnetite granules
surrounded and replaced by ludwigite can very often be found in the
fine-threaded ludwigite masses mostly coeval but partly younger than
the magnetite (Photo 4).

Fig. 4. Rounded grains of magnetite replaced by ludwigite.
Plain light, x50.
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Beside the dominating magnetite and ludwigite, the granules not
exceeding 0,1 mm in size or rarely the well developed octahedrons of
the younger franklinite can be found overgrown on the edges of the
ludwigite fibres or at the separation lines of the fibre-bundles. Its
amount is insignificant. Of the sulphide ores pyrite and sphalerite could
be observed replacing magnetite and ludwigite (Photo 5).

Fig. 5. Ludwigite (gray) replacing sphalerite (white) and pyrite
(white with strong relief) as well as magnetite. Plain light, x100.

The dense fine-threaded ludwigite can be well ground and the
aggregates perpendicular to the c¢ crystallographical axis can excel-
lently be polished, the parts. parallel with the longitudinal direction

Fig. 6. Aggregates of ludwigite crystals perpendicular to c¢ axis
surrounded by fine threaded ludwigite parallel with the ¢ axis.
Crossed nicols, x50.
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of the fibres have a duller silky lustre, in this direction the breaking
off of the fibres is frequent. Parallel to ,the longitudinal direction of the
fibres, the section is a partly finer and partly coarser fibrous, whereas
perpendicular to the ¢ axis it shows a »pavement«-structure (Photo 6).

Under . the microscope the magnetite is far darker than the lud-
wigite, beside it magnetite shows a slightly brownish white colour.

Franklinite is white still lighter than .magnetite. Beside sphalerite, the '

ludwigite is dark, the magnetite is lighter with a light pinkish shade.

The reflection pleochroism of ludwigite is significant. Parallel to
the ¢ crystallographical axis it is slightly pinkish lighter or darker grey, .
perpendicularly to the c¢ crystallographic axis it is darker grey —
shghtly greenish dark grey. In oil the colours are a httle more inten-
sive. :

Under crossed nicols the extinction is parallel, the interference
colors are vivid and change strongly with the orientation. Parallel to
the crystallographic axis c¢ the color is always pinkish yellowish
brown, brown, on the sections perpendicular or nearly perpendicular
to the crystallographic axis - the colors are far darker: dark bronze
red — violet red — bluish red. In oil the intensity of the colors is a
littler duller. T

_Internal reflexes can never be observed. The dark red intermal
reflexes, mentioned in the Lehrbuch der Erzmikroskopie (Berlin 1931.
Bd. II. S. 567.) by Schneiderhéhn-Ramdohr, originate from the ex-
tremely small franklinite crystals associated with ludwigite.

Etching with ccHNO,, agua regia, ccHCI, ¢cH,SO, is negative. On
dropping ccHC] onto the section it shows a mildly green color. »

Its structure is always fibrous, the fine fibres compose a dense
feltlike network. On the section prepared from coarser fibres, several
fibres show a rhombic cross section perpendicular to the crystallogra-
-phical. axis ¢, the obtuse angle of the rhombus measured under the
microscope is .113°. Hence the dominating form of the crystal is prism
(110). '

The result of the analysm of the sample:

MgO ) 28,55 per cent

FeO 16.39 -
FeyO; . 36,06 )
MnO trace

B;03 (17,50)

h,0 1,0v

100,00 per cent
(Analyst Mrs. Klivényi)

The analysis was prepared from coarsely fibrous substance, the
B,0; content is calculated from the difference.

Franklinite and -kotoite of pneumatolytic origin are associated in
traces with ludwigite. The occurrence of franklinite is not surprising .
considering that from the ludwigite of this region the Mn -could be
detected at least in traces, whereas the -Zn appears as sphalerite in the
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hydrothermal phase. The franklinite is overgrown on the edges of the
ludwigite fibres and the aggregate of their extremely small granules
quasi rims the ludwigite. Its tiny octahedrons with an adamantine
lustre are overgrown on thin ludwigite needles which reach into small
hollows. In section, under crossed nicols, it shows a white color and
a stronger lustre than magnetite, but particulary in oil it has dark red
internal reflexes. It is isotrop. Qualitative determinations showed that
it contains both zinc and manganese.

Fig. 7. Kotoite grains showing »Pavement-structure« in calcite.
: Plain light, x100.

In the places where ludwigite is in contanct with marble, in the
rounded calcite granules of the marble a mineral harder than calcite
having a nearly similar, or higher refraction, could be observed (Photo
7). The size of the granules does not exceed 1 mm. Owing to the ex-
tremely small amount their magnesium and boron content could only be
qualitatively demonstrated. A thin section from a sample of szajbélyit
from Rézbanya (Baita, Rumania) was made in view of the fact that
T. Watanabe [1939] the discoverer of kotoite found the kotoite beside
the szajbélyit of Rézbanya. In this section kotoite could also be detected
and on comparing it with the mineral from Vaské it could unequi-
vocally be established that it is kotoite. Unfortunately, more thorough
investigations could not be carried out because of the rare borate mine-
rals from the Banat there was not enough substance available.

On the action of hydrothermal solutions ludwigite and kotoite de-
compose into szajbélyite. The fine needles, and needle aggregates of
szajbélyit — as has already been established by M. Léw [1911] —
occur fairly plentifully in the hollows of ludwigite subsequently filled
up by calcite. They can also be found as inclusions in the calcite gran-
ules of the marble in contact with ludwigite. The needles showing a
very strong birefringence are arranged in radial aggregates.
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Among the sulphides pyrite occurs far more rarely. I could only
once observe-its crystalline band along the ludwigite fibres. The. sphal-
erite replaces both magnetite and ludwigite.. Judging from its resin
yellow internal reflexes it has a low Fe content. Calcite is the youngest
primary mineral of the paragenesis. Its granules, always showing poly-
synthetic twin lamellae, contain the crystals and granules of the miner-
als mentioned hitherto, occur as inclusions (Photo 8). The ludwigite

Fig. 8. Polysynthetic twinned calcite with magnetite and ludwigite
inclusions. - Crossed nicols, x50.

alters into limonite. On the sections prepared from the altered samples
splendid orange yellow coloured internal reflexes can be seen, the
substance is pseudomorph after ludwigite, the thicker fibres of this
mineral pass intactly through ®the parts already limonitised showing
a ludwigite structure. As mentioned the breakdown of the thicker
ludwigite fibres begins in the separation-directions perpendicular to
the crystallographical axis ¢, thus sometimes dividing the ludwigite
fibres into 3—4 parts (see Photo 1).
The dominating members of the interesting and rare mineral-
associations are:
magnetite, ludwigite associated rock: contact marble,
serpentine
Minerals of pneumatolytic origin only appearing in traces:
franklinite, kotoite.

Ores of hydrothermal origin only appearing in traces:
pyrite, sphalerite.

Mineral formed secondarily on the action of hydrothermal solu-
tions:
szajbélyit.
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Hydrothermal -accessory mineral:
calcite.

Secondary weathering product:
limonite.
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CONTRIBUTIIONS TO THE JAMESONITE PROBLEM
' By S. KOCH, GY. GRASSELLY

Institute for Mineralogy and Petrography,
University of Szeged, Hungary

and

. PADERA,

Instltute for Mineralogy, Geochemistry and Crystallography of the Charles
University of Prague, Czechoslovakia

Jamesonite is not a rare mineral. In spite of this there are ques-
tions to be elucidated concerning its composition, formula, ore micro-
. scopical properties as well as its relation to plumosite. Similarly the
question of parajamesonite of Kisbanya (Herja) must also be cleared.
Our task is to answer these questions.

INTRODUCTION

Among the lead-antimony sulphides jamesonite is relatively the
most frequent mineral. In some localities e. g. at Zlatd-Ida (Aranyida,
Czechoslovakia) it was the dominating ore of the veins. In spite of
this, this interesting mineral is not well known.

Its formula was until recently assumed to be Pb,Sb,S; [Eskola
1949, Kéhler, 1949], although on the basis of analyses already in 1910
the formula Pb,FeSbgS,, was proposed by Schaller. To day this is the -
generally acoepted formula of jamesonite. At the same time in his
work issued in 1953, Machatschki proposed the formula Pb,(SbFe),S,,,
whereas Kostov in his book published in 1957 uses the formula
Pb,SbsS, 5.

The use of the name plumosite is not quite satlsfactory and un-
equivocal. Usually the fine threaded cottonwool-feltlike jamesonite,
occasionally boulangerite is denoted by this name, but according to
Ramdohr and Betechtin the plumosite or »Federerz« is extremely fine
threaded iron-free jamesonite. Among the occurrences of this -iron-
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_free plumosite Baia Sprie (Fels6binya, Rumdnia) is mentioned by
Ramdohr.
Having personally collected material from the best jamesonite
* occurrences within the Carpathians I and my coworkers began to ex-
amine this ore.

The chemical exa.mmatlons were carried out by Gy Grasselly, the
roentgenographical ones by K. Padéra.

RESULTS OF THE MINERALOGICAL AND CHEMICAL EXAMINATIONS

" Within the Carpathians the jamesonite appears genetically in two
different ways. At Zlata-Ida epithermal silver-bearing  jamesonite veins -
connected to Variscian granites are known. -The youngest sulphide .ore
of the vein is the dominating jamesonite.

The jamesonite in mineralized veins connected to Tertiary sub-
volcanic rocks can be found in the following places:

in mesothermal veins in Nagyborzsény (Hungary) and Herja (Ru-

mania), among the minerals of the mesothermal metasornatic ore

body of Rodna (Rumania),

in epithermal" silver-bearing . zinc- lead veins of ;Gyiingyésoroszi o

(Hungary), Banska Stiavnica (Selmecbanya, Czechoslovakia), Ke-

reszthegy near Baia Mare (Nagybanya, Rumania), Baia Sprie (Fel-

" s6banya, Rumania), Capnic (Kapnikbanya, Rumania),

in epithermal gold-silver veins of Valea Borcutului (Borpatak, Ru-

mania), Sicirdmb (Nagyag, Rumama)

In this localities jamesonite occurs in economlcallly 1n51gn|1f1cant
quan’mtles fmalnly as very flne-‘uhreaded plumosite. :

Zlaté Ida (A'ranyzda Czecho -Slovakia).

' Jamesonite is the dominating ore of the epithermal veins genetl—
cally connected to the Variscian granlte The dark grey ore with silky
metal lustre is a dense interwoven texture of thinner or thicker james-
- onite threads reaching several cm in length. The ore replaces older
idiomorphic pyrite occurring in far smaller amounts further sphalerite
rich in chalcopyrite inclusions as well as freibergite and idiomorphic
arsenopyrite. (Photos 1, 2, 3). Galena could not even be found in traces.

Among the older sulphlde ores in sphalerite and freibergite gold
grains with a diameter of 20—30 , could be observed. Thus the slight
gold content of the jamesonite originates from the- older ores replaced
by it. A part of its silver content certainly is derived from freibergite. '
: The quartz and siderite present in considerable gquantities in . the

veins are mostly older than jamesonite, however, younger siderite re-
placing jamesonite could also be observed in polished ore -sections.

In polished ore sections on the columnar-fibrous crystals of jame-
sonite sometimes a dense striation running parallel to the ¢ crytallo-
graphical axis showing a fine threaded structure may be observed. Its
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reflection pleochroism is not striking. The characteristic greenish tint
is well visible. Beside jamesonite the freibergite is darker, its colour is
brownish with a mildly pinkish shade. In oil immersion the difference
in colour is more intensive. Arsenopyrite is lighter and has a white co-
lour with a pronounced yellowish tint.

Under crossed nicols the anisotropy effects are strong, the colours
(yellow — greenish yellow — slate blue) depend upon the orientation,
however, they are less intensive than the colour shown by antimonite
and berthierite. As is mentioned by Ramdohr the extinction is parallel

Fig. ‘1. Jamesonite (white) replacing sphalerite (grey), pyrite
(gray with rough surface), freibergite (light grey) and arsenopyrite
(white with strong relief). Plain light, x50.

Fig. 2. Jamesonite replacing freibergite (grey). In the freibergite
arsenopyrite as inclusion. Plain light, x50.






