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DATA ON THE GEOLOGY AND MINERALOGY OF THE 
MANGANESE ORE DEPOSIT OF URKUT. I. 

G r . GRASSELLY 

Inst i tute for Mineralogy and Pet rography, 
Univers i ty of Szeged 

J . C S E H N É M E T H 

Manganese Ore Mines of U r k u t 

I N T R O D U C T I O N 

The manganese ore occurrence of Urkut is one of the most important ones 
of Central-Europe, hence, it is comprehensible that several workers dealt with 
it from geological and mineralogical viewpoint. References are referred to only 
in enumerating the most significant works. 

The ever increasing requirements of the production and ore dressing, 
further the different industrial pretentions necessitated a more detailed and 
systematic examination of the occurrence. These investigations aim at the 
furtherance of the production as well as broadening the scientifical knowledge 
concerning the deposit. " 

The final goal of these investigations carried out by systematic geological, 
mineralogical and geochemical examinations is to outline the characteristic 
features of the differently developed ore-fields of the manganese oxide deposit 
of Urkut as well as to learn in details its genesis. 

For this purpose seemed to be the convenient to carry out the initial 
investigation of the area of the „Lejtakna" (Slope) as its exploitation is at 
present under way, thus its characteristics can be traced. These examinations 
are, however, supported also by the mining points of view as this field offers 
one of the best quality ores. 

The manganese oxide ores of upper Liassic age in Urkut was recognized 
in the field connected with to-day's „Lejtősakna" (Slope) in 1917 by V. M E N Y -
HARDT. The mining started in 1935 proceeded at fluctuating rate in the shaft 
No. I, when considering this field as being exhausted, the present Slope was 
deepened in 1952—53 to exploit the pillar of the shaft No. I. These works 
resulted in the prospection of the south-eastern region of the Slope from 
1958 on. 

The south-eastern area of the Slope is located on the plateau embraced 
wedgelike by faults of post-Eocene age which limit the Csárda Hill and Köves-
tábla. The manganese oxide ore deposit is located in this field complicated by 
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faults and folds. On the southern edge of the deposit a transitional zone 
between the carbonate and oxide ore types is stretched. The manganese oxide 
deposit situated in a basin-like structure is lobedly denudated on higher levels. 
The autochtonous deposit is bordered by a pisolitic, red clayey, detrital zone as 
shown in Fig. 1. 

Pisolitic 
manganese ore 

The south-eastern part of the Slope' is of discontinuous development. On 
the lower-, middle- and upper-Liassic rocks upper-Cretaceous clay and thereon 
stretching further lower-, and middle-Eocene layers are deposited. 

Lower Lias: The lower Lias is represented by rynchonellian cherty 
limestone. This series is connected with the field of the southern edge where 
also Liassic rocks are on the surface. 

Middle Lias: The middle Lias is represented by red-pink cherty limestone, 
chert-flour, clay with detrital chert and chert-banded clay found in the 
immediate bedrock. The red—pink limestone reaches 35—40 m thickness, 
usually is of thick bedded character, whereas in general on the upper part is 
nodular. On the greater part of the area the more spread rock is the chert-
flour which is the altered type of the cherty limestone or the chert rubble. 
On the eroded areas the middle Lias is represented by red, detrital-cherty clay. 
This rock consists of the several times re-deposited material of the cherty 
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limestone of middle Liassic age. Of course, the ore deposit is absent over such 
areas. In the immediate underlayer bedrock of the autochtonous ore deposit 
brown, chert-banded clay of 0,1—1 m in thickness is settled. 

Upper Lias: The upper Lias formation consists of carbonate and oxide 
manganese ores and the rocks accompanied the ores. In the ore series different 
rocks can be found. At the south-eastern edge of the Slope a manganese 
carbonate ore bed trends. The manganese carbonate ore developed here in two 

Fig. 2. a) radiolarian clayey marl ; b) manganese carbonate layers; 
c) layered manganese oxide ore 

main-types. Beneath brown — light brown, fine-striated, while above green — 
light green — brown, coarsely-banded manganese carbonate ore is located. 
At the boundary of the two types a gray, rcdochrositic bed of 15—20 cm thick 
is generally located, containing often 30 per cent or more manganese (Fig. 2.). 

The ore deposit in general has a thickness of 5—5,5 m. The manganese 
carbonate ore is overlain by dark gray, radiolarian clayey marl bed. This rock 
here has turned clayey in some places bearing vestiges of alteration. 

The manganese cxide ore is developed in several types like the manganese 
carbonate ore. Its lower part as a rule is clayey and of layered development 
(Fig. 3), whereas its upper part is clayey but nodular (Fig. 4). 

The thickness of the manganese oxide ore bed is ranging from 4,5 to 5,5 m 
on the south-eastern part of the Slope. Towards the eroded edges manyfolded, 
re-deposited, detrital ere types appears in the place of the layered, nodular 
types of the ores. On the eroded parts at first the material of the ores is less 
contaminated, further on, however, firstly chert rubble, red clay appear and 
finally the deposit turnes barren (Fig. 5). 

In the roof of the manganese oxide deposit the yellow, white mottled 
radiolarian clay, the altered type of the dark gray radiolarian clayey marl is 
frequent. 

Lower Cretaceous: It is represented by gray clay, limestone-detrital clay 
extending tongue-like into the western part of the area. 
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Lower Eocene: The whole area is covered by lower- and middle Eocene 
rocks. On the basis of the series usually red clay, bauxitic clay, light gray, 
pyritical clay is located. The characteristic rock of the lower Eocene is the dark 
gray carbonaceous clay. The middle Eocene is represented by nummulitic 
limestone. The series is considerably broken due to late tectonical movements 
and owing to its aquifer character is dangerous for mining. 

Pleistocene: The whole area is covered with pleistocene clay, yellow, sandy-
loess ranging in thickness from 5 to 10 m. 

The sections I—I and II—II, respectively, of the field of the Slope are 
shown in Fig. 6. 

Fig. 3. Loose, layered manganese oxide ore. 

Fig. 4. Nodular manganese oxide ore 
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Fig. S. a) layered manganese oxide ore; b) pisolitic ore 
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Fig. 6. Section along I—I and I I—II . 



The structure and composition of the manganese 
oxide deposit of the Slope 

The real value of the area prospected is the manganese oxide ore deposit 
of high quality whose thickness ranges from 4,5—5,5 m on the basis of the data 
obtained. The structure of the deposit in general shows no considerable va-
riations. The best illustration of the sequence of the strata is shown in Fig. 27. 

Fig. 7. a) nodular oxide ore; b) yellow ferruginous layer („iron-sand"); c) fine-grained, 
loose „manganese-sand" layer; d) black, layered, clayey manganese ore 

The ore series is immediately underlain by brown, chert striated clay (m). 
At the basis of the ore series a brown clay of 30—60 cm thickness is located 
often containing also manganese granules (I). Thereupon there is superimposed 
a loose, black manganese oxide ore (k) frequently containing ore nodules of 
1—5 cm in size. The material of these nodules is mainly cryptomelane. The 
ore contains then and there 38—40 per cent manganese, however, 30 per cent 
is ever reached, even sometimes surpassing it. The thickness of this layer is 
1,50—2.0 m. On this stratum a bluish gray, fine-grained „manganese-sand" is 
deposited in a thickness of 10—50 cm (j), drawing the attention with its striking 
bluish-gray color, loose structure and with extremely high — 48—50 per cent 
— manganese content. 

Close on the „manganese-sand" a yellow, ferruginous layer (i) of similar 
structure with a thickness of 5—10 cm follows. The iron content of this layer 
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is 45—50 per cent, whereas its manganese content is very low, nearly 1—2 per 
cent. The iron is present in this layer-as limonite as it is shown by DTA 
examination. Over these fine-grained strata a compact bed (g) is often located 
in a thickness of 10—20 cm. The bulk of its material is dense, cryptocrystalline 
cryptomelane with pyrolusite. In the section studied a thin white-yellow clayey 
layer (h) is discernible, this, however, appears not generally. 

On the above-mentioned layers a brown — light brown fine striated clay 
bed (e) of 2—2,5 m thickness is deposited, wherein ore nodules of 5—20 cm in 
size are embedded. The matrix of the ore nodules largely consists of cryptome-
lane, wherein pyrolusite veinlets can often be observed. The iron content of 
the clay is often over 20 per cent; the manganese content of the nodules is 
40—45 per cent. In some places between the strata e and g — as seen also in 
the section in Fig. 27. — a brown, clayey, layered manganese oxide ore bed is 
found ( f ) . 

In the upper part of the deposit another 0,5—1,0 m thick brown, striated, 
clayey, layered manganese ore bed is l o c a t e d " ^ , whereon often pyritic, 
manganese carbonate containing, green clayey layers (b), followed by dark 
gray, radiolarian clayey marl (a) and as alteration product of the latter, yellow 
clay (ai) is deposited. In the upper part of the deposit over or betwixt the 
green clayey carbonate strata a manganese ore layer (c) is located of some cm-s 
thick as seen in the section. 

. . M A N G A N E S E O X I D E M I N E R A L S OF T H E ORES_ 

On the basis of microscopical examination the presence of the cryptomelane, 
pyrolusite and manganite among the different manganese oxide minerals can 
be undoubtedly established in the ores of the Slope. 

The cryptomelane is fairly abundant in the.ores. The bulk of the ores is 
often built up from it. The cryptomelane is commonly cryptocrystalline, forms 
very fine-threaded, feltlike aggregates. The cryptomelane — depending upon 
the grain-size, the porosity — sometimes can be well polished, sometimes is too 
porous and it is not or poorly polishable. The botryoidal, concentrical globular 
structure, colloform banding, rhythmical layering characteristic of crystallization 
from colloidal state can often be seen on polished ore sections as seen in Figs. 
8, 9, 10 and 12. 

Sometimes icycle-like aggregates of the very fine-threaded cryptomelane 
are also to be observed as seen in Fig. 10. The aggregates are almost normal to 
the surface of the botryoidal, globular structure. The cryptomelane is often 
replaced by pyrolusite. The replacing extends either from the edges of the 
cryptomelane veinlet towards its center as seen in Fig. 11, or along fine fissures 
tends from the center outwards. The massive replacement intergrowth of 
cryptomelane and pyrolusite as well as the symmetrical layering made up alter-
nately by thinner or thicker cryptomelane and pyrolusite layers can also be 
found. 

The pyrolusite is also very abundant in the manganese ores of the Slope. 
Its appearence is fairly manyfold. It appears in fine crystalline form interwoven 
the similarly fine crystalline matrix made up mainly from cryptomelane. The 
cryptomelane-replacing pyrolusite is often very fine grained. Occurs, however, 
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Fig. 8. Concentrical globular structure of cryptomelane. The center of the globules is too 
porous to polish. The cavity between the globules and the shell filled out by manganite. 

Plain light, X25. 

Fig. 9. A detail of a concentrical, botryoidal structure. At left cryptomelane (gray) followed 
by a pyrolusite layer (white) the center of which is porous. The pyrolusite layer is limited 
by a very thin sammetblende (Nadeleisenerz) veinlet f rom the manganite (right, medium 
gray). A manganite veinlet cuts across the cryptomelane and pyrolusite in southeast-northwest 

direction. Plain light, X100. 
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Fig. 10. An other field of the same surface as shown in Fig. 9. but photographed with crossed 
niçois. At left f ine-threaded cryptomelane aggregates nearly normal to the surface. At the 

top a thin manganite veinlet — the same as in Fig. 9. — trends in west—east direction. 
Crossed niçois, X 50. 

Fig. 11. Cryptomelane veinlet (medium gray) replaced by pyrolusite (white) progressing from 
the edges toward the center. Plain light, X50. 
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in form of fine-grained aggregates appearing in patches in the matrix. It may 
occur also in coarse-grained fibrous aggregates even in veins, when presumably 
replaced the formerly vein-filling manganite. Often can be seen that the pyro-
lusite entangles in thinner or thicker veinlets the porous matrix as seen in 
Fig. 15. 

In the ores of Urkut also the manganite is not a rare mineral. Its well 
developed crystal aggregates intruding into the cavities filled out by chalcedony, 
can often be found as shown in Fig. 16. The manganite occurs frequently as 

Fig. 12. A complex symmetrically layered veinlet made up from cryptomelane (gray) a n d 
pyrolusite (white). Crossed nicols, X50. 

Fig. 13. Cryptomelane (medium gray) replaced by pyrolusite (white). 
Crossed nicols, X 50. 
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cavity-filling, sometimes in coarse-grained crystal aggregates as seen in Figs, 17 
and 18, or in veinlets filling out fine fissures as seen in Figs. 10 and 19. Manga-
nite crystal aggregates can also be found in some concentrical globular structures 
in cavities between the shells (Figs. 8—10.) which cavities are presumably caused 
by shrinkage due to crystallization from the earlier colloidal state. Where the 
manganite as cavity filling occurs, it is surrounded by a thin layer of sam-
metblende (Nadeleisenerz). It is presumable that this layer protected the man-
ganite from a later oxidation. It is to be noticed that the blood-red inner reflex 
characteristic of manganite can often be observed. 

Fig. 14. Coarse fibrous crystal aggregate of pyrolusite forming veinlets of 1 mm thick in 
cryptomelane. Crossed nicols, X50. 

Fig. IS. Pyrolusite veinlets (white) entangle the porous matrix (dark gray). 
Crossed nicols, X 50. 
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Fig. 16. Manganite crystals intruding in cavity filled out by chalcedony. 
Plain light, X100. 

Fig. 17. Coarse-grained crystal aggregate of manganite bordered by fine-grained 
manganite of mosaic structure. Crossed nicols, X100. 



Fig. 18. Coarse-grained manganite as cavity-filling bordered by a thin layer of sammetblende 
(Nadeleisenerz). Matr ix is cryptomelane. Crossed nicols, X100. 

Fig. 19. Manganite veinlet (light gray) cuts pyrolusite aggregate (white). The manganite in 
the veinlet is fairly coarse-grained, the pyrolusite is fine-grained of mosaic structure. 

Plain light, X50. 


