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MINERALOGY, TEXTURES AND GEOCHEMISTRY
OF THE ALTIN TEPE MASSIVE SULPHIDE-IRON OXIDES
DEPOSIT, CENTRAL DOBROGEA !

BY
JON BERBELEAC? AVRAM STEFAN? PETRE ANDAR? ANCA ANDAR?,
ALLA ZAMIRCA’. MARGARETA DAVID3 ELENA DUMITRUY,
NICOLAE NITU*

Massive deposit. Disseminated ore. Sulphides. Iron oxide. Ore lexture.

Geochemistry, Mineral association. Trace elements, Genetic model. Volcano-
sedimentary. Cyprus(?) type; Dobrogea — Central Dobrogea.

—

Abstract

The upper unit of the Altin Tepe series (Precambrian) is intensely retro-
morphosed and mainly formed of sericite-chloritic quartziferous schists, quartzi-
{erous-chloritic schists with albite and amphibolic schists. It contains some mine-
ralizations in mmassive lenses and pyrite and magnetite disseminations. The mas-
sive mineralization mainly containing pyrite, magnetite and chalcopyrite, sphalerite
and galena subordinated in the gangue of quartz and barytine, presents some
important structural-textural transformations of ‘“prograde” (the amphibolite
facies with almandine) and ‘retrograde” types. The massive ore concordant with
the neighbouring rocks is distinguished by an alternation of sulphide and mag-
netile bands. The magnetite is predominant towards the margins and in the
upper part of lenses. The massive ore is usually covered by a dissemination
ore formed of pyrite and without magnetite. The study of mineralogical and
gecchemical data demonstrates the volcanogene-sedimentary origin of minerai-
izations in this region.

! Received May 9, 1983 ; accepted June 1, 1985.

2 Institutul de Geologie si Geofizicd, str. Caransebes 1, R 79678 Bucuresti 32Z.

? Intreprinderea de Prospectiuni Geologice si Geofizice, str. Caransebes 1,
R 79678 Bucuresti 32.

4 Intreprinderea minierd Altin Tepe, Altin Tepe.
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Résumé

Minéralogie, texture et géochimie du gisement de sulfures massives et
d'oxydes de Fe d’Altin Tepe, Dobrogea Centrale. L'unité supérieure de la série
d’AlHin Tepe (Précambrien), intensément rétromorphisée et constituée surtout
de schistes quartziféres séricito-chloriteux, schistes quartzifére-chloriteux a 1'albite
et schistes amphiboliques, contient des minéralisations en lentilles massives et
de; disséminations de pyrite et de magnétite. La minéralisation massive conte-
nant surtout de la pyrite et de la magnétite et de la chalcopyrite, blende et
galéne subordonnées dans la gangue du quartz et barytine, présente d'impor-
tantes transformations structural-texturales de type ,prograde® (le faciés des
amphibolites a l'almandine) et ,rétrograde’. Le minerai massif concordant avec
les roches voisines se distingue par l'alternance des bandes de sulfures et de
magnetite. La magnétite est prédominante vers la périphérie et dans le toit
des lentilles. Le minerai massif est couvert d’habitude par un minerai de dis-
sémination constitué de pyrite et qui manque de magnétite. I.'’étude des données
minéralogiques et gcéochimiques démontre l'origine volcanogéne-sédimentaire des
minéralisations de cette région-la.

‘ The origin of the Altin Tepe deposit has been much discussed
and there are four hypotheses : 1) metallic injections (Pascu, 1904)
and hydrothermal solutions (Gurau, 1966); 2) mixed origin which
admits both sedimentary geneses for pyrite and magnetite and an epi-
genetic source for chalcopyrite, sphalerite and galena (Codarcea, Petru-
lian, 1948); 3) volcano-sedimentary origin (Muresan, 1569, 1972, Iano-
vici et al., 1971, Berbeleac et al., 18982); 4) sedimentary origin (Gheor-
ghiu, 1933).

In the Altin Tepe area the host rocks of the mineralization are
part of a folded sequence of Precambrian metamorphic schists which
form a regionally extended north-west trending belt. Northwards of
this beit there are unmetamorphosed Paleozoic- (Carapelit Formation —
Permo-Carboniferous) and Mesozoic (Triassic-Lower Cretaceous) rocks.
In this part there are also numerous rhyolite bodies, probably Triassic
in age (Céadere, 1924 ; Balan, 1966 ; Constantinescu et al., 1978).

A very detailed description of the ore mineralogy of the Altin
Tepe deposit is given by Codarcea, Petrulian (1948), Gurdu (1970) and
Muresan (1869, 1972). The present study offers new data on the strati-
graphic and structural relationships within the ore formation. The
study also uses chemical data in order to explain the conditions of
ore depositlion.

Geology of the Altin Tepz Area

The Altin Tepe deposit lies at the upper part of the Altin Tepe
high-grade metamorphosed and retromorphosed Series (Muresan, 1969)
marking the boundary with the low-grade metamorphosed “green-
schists" series.
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In the Altin Tepe area the sequence of the Altin Tepe Series
shows a thickness of more than 2500 m and may be subdivided in two
lithostratigraphic units (P1. I).

1. The lower unit which includes high-grade metasediments re-

prestend by gneisses, amphibolite and amphibolite gneisses, minor mica-
schist and biotite quartzite. The lower and upper parts of this unit
ccrsist of basic (tuff) rocks, some of them more than 150 m thick.
The total thickness of this unit is unknown ; it probably exceeds
2000 m. The rocks mentioned above are not continuous and the indi-
vidual thicknesses vary to some hundred meters.
N 2. The upper unit is strongly retromorphosed and appears as two
very narrow zones in the Altin Tepe and Sacir Bair areas. It is over-
thrusted by the “greenschists” series and represents a velcano-sedi-
mentary pile probably 150—200 m thick. The main rock types, from
bottom to top, are the following :

-— 8§0—100 m quartz-feldspar ochlorite schist, probably quartz-
feldspar metasediments interlayered with quartz-rich varieties (quartz-
muscovite-biotite 4~ garnet schist, quartz-chlorite-sericite schist) and
amphibolite schists. The last ones are regarded as basic tuff levels.
This basal sequence shows a relatively poorly developed layering and
probably represents a sequence of poorly sorted sediments. These rocks
show a roughly sorted material ; the crystal fragments are frequently
angular to splintery. They consist mostly of albite, quartz and/or less
altered biotite and muscovite ;

—— 70—100 m sericite-chlorite quartz schist and chlorite-albite
quartz schist with minor intercalations of quarzite, quartz-feldspathic
metasediments and amphibole schists. This sequence comprises the
compact sulphide-magnetite and most of the disseminated sulphide ores.
It is to note as a rule the presence of the chlorite 4= quartz -+ albite
schist (basic tuff) at the basis of the ore lenses. It means that the vol-
canic activity was present during the deposition of the ore formation.

‘As regards the “greenschists” series we point out the fact that
it is a low-grade metamorphic series and consists of metagray wacke
with cihlorite phylites and basic tuff intercalations (Mirautd, Elena
Mirautd, 1962 ; Berbeleac et al., 1982).

The rocks of the Precambrian series represent a normal mono-
cliral flank with north-western strike (N 35—65°W/40—65°SW) and
deep plunge (65—85°SW or SE) to the south-west (Muresan, 1972 ; Ber-
beleac et al., 1982). The B axis plunges to the south-east.

Inn the Altin Tepe area the following main disjunctive events
have been recognized : a) the overthrust plane of the greenschist series
on the Allin Tepe Series; b) the existence of at least two sets of
faults : one with a NW-SE strike which represents the system of the
Fecineaga-Camena regional fault, well developed in the Camena area,
and another with a NE-SE strike, possibly more recent. Round the
overthrust plane a “large shearing zone” is developed (Pl. I, Fig- 1).
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The Mineralization Form

Two types of mineralization occur in the Altin Tepe Mine and
are to be distinguished by the differences in composition and mode
of occurrence : a) massive ore obviously related to the chlorite-
quartz albite schists from the upper unit of the Altin Tepe Series ;
the ore consists of sulphides and Fe oxides; b) disseminated pyrite
cre in sericite-quartz schists and chlorite quartz 4- albite usually
situaled in the hanging wall and the footwall of the massive ore.

These two types of mineralization form small lenses which plunge
by 30—45°SE and dip to SW (60—85°).

The massive ore in the Altin Tepe Mine forms four lenses: two
of them (no. 1 and no. 3) crop out in the Altin Tepe hill, lens no. 2
appears at the level —125 m and lens no. 4 is developed only between
the levels -—125 and —400 m. A recent borehole — F 63656 A — has
reached lens no. 3 at a depth of 530 m (m 1172—1183), below the last
miring level (—750 m). It means that the massive ore lenses from
the Altin Tepe Mine are known at depth on an interval of at least
1100 m. On the plane of plunge (30—40°SE) the mineralization was
controlled on more than 3000 m.

The dimensions of the massive ore lenses are small and the
strike length ranges between 30—80 m ; the thickness ranges betwesn
3—18 m (Muresan, 1969 ; Berbeleac et al., 1982).

It is- to underline that except some local tectonic displacethents
the cre-bearing rocks can be regarded as normal members of the strati-
graphic sequence of the upper unit of the Altin Tepe Series.

The  disseminated ore appears around the massive ore or as an
isclated body at different levels of the upper unit of the Altin Tepe
Series. In the latter case, at the level of —750 m, in the footwall of
lens no. 1, there are other six discontinuous levels of disseminated
pyrite ore related both to sericite-quartz schist, chlorite-quartz -+ albite
schist and to amphibolite schist (Pl I, Fig. 3). Out of these levels
the third one probably represents the south-eastern prolongation of
lens no. 2, as it consists of alternating massive pyrite lenses of 2—3 c¢m
and small amounts of sphalerite and galena, situated at the limit
between the two sequences of the upper unit. As regards the rela-
tionship between massive and disseminated ores, we point out the
following :

— the disseminated ore mainly consists of pyrite and lacks in
magnetite ;

~~ within the same lens, either at the same level or at different
levels, the limit between the two types of ore is marked by the pro-
gressive decrease of the mineralization degree; there are several in-
stances when barren schists do suddenly appear ;

— the massive ore usually lies in the central part of the ore
bedy ; there are many differences in size, morphology and mineral
compositon (Pl. I, Fig. 3);



I
i i {1k
| JnE

_@T Institutul Geologic al Roméniei
I ”











































































































































































































































































































































































































































































































































/






i












	DDS_v70-71-2_00-1
	DDS_v70-71-2_00-2
	DDS_v70-71-2_001
	DDS_v70-71-2_002
	DDS_v70-71-2_003
	DDS_v70-71-2_004
	DDS_v70-71-2_005
	DDS_v70-71-2_006
	DDS_v70-71-2_007
	DDS_v70-71-2_008
	DDS_v70-71-2_009
	DDS_v70-71-2_010
	DDS_v70-71-2_011
	DDS_v70-71-2_012
	DDS_v70-71-2_013
	DDS_v70-71-2_014
	DDS_v70-71-2_015
	DDS_v70-71-2_016
	DDS_v70-71-2_017
	DDS_v70-71-2_018
	DDS_v70-71-2_019
	DDS_v70-71-2_020
	DDS_v70-71-2_021
	DDS_v70-71-2_022
	DDS_v70-71-2_023
	DDS_v70-71-2_024
	DDS_v70-71-2_024-1
	DDS_v70-71-2_025
	DDS_v70-71-2_026
	DDS_v70-71-2_027
	DDS_v70-71-2_028
	DDS_v70-71-2_029
	DDS_v70-71-2_030
	DDS_v70-71-2_031
	DDS_v70-71-2_032
	DDS_v70-71-2_033
	DDS_v70-71-2_034
	DDS_v70-71-2_035
	DDS_v70-71-2_036
	DDS_v70-71-2_037
	DDS_v70-71-2_038
	DDS_v70-71-2_039
	DDS_v70-71-2_040
	DDS_v70-71-2_041
	DDS_v70-71-2_042
	DDS_v70-71-2_043
	DDS_v70-71-2_044
	DDS_v70-71-2_045
	DDS_v70-71-2_046
	DDS_v70-71-2_047
	DDS_v70-71-2_048
	DDS_v70-71-2_049
	DDS_v70-71-2_050
	DDS_v70-71-2_051
	DDS_v70-71-2_052
	DDS_v70-71-2_053
	DDS_v70-71-2_054
	DDS_v70-71-2_055
	DDS_v70-71-2_056
	DDS_v70-71-2_057
	DDS_v70-71-2_058
	DDS_v70-71-2_059
	DDS_v70-71-2_060
	DDS_v70-71-2_061
	DDS_v70-71-2_062
	DDS_v70-71-2_062-1
	DDS_v70-71-2_063
	DDS_v70-71-2_064
	DDS_v70-71-2_065
	DDS_v70-71-2_066
	DDS_v70-71-2_066-1
	DDS_v70-71-2_067
	DDS_v70-71-2_068
	DDS_v70-71-2_069
	DDS_v70-71-2_070
	DDS_v70-71-2_071
	DDS_v70-71-2_072
	DDS_v70-71-2_073
	DDS_v70-71-2_074
	DDS_v70-71-2_075
	DDS_v70-71-2_076
	DDS_v70-71-2_077
	DDS_v70-71-2_078
	DDS_v70-71-2_079
	DDS_v70-71-2_080
	DDS_v70-71-2_081
	DDS_v70-71-2_082
	DDS_v70-71-2_083
	DDS_v70-71-2_084
	DDS_v70-71-2_085
	DDS_v70-71-2_086
	DDS_v70-71-2_087
	DDS_v70-71-2_088
	DDS_v70-71-2_089
	DDS_v70-71-2_090
	DDS_v70-71-2_091
	DDS_v70-71-2_092
	DDS_v70-71-2_093
	DDS_v70-71-2_094
	DDS_v70-71-2_095
	DDS_v70-71-2_096
	DDS_v70-71-2_097
	DDS_v70-71-2_098
	DDS_v70-71-2_099
	DDS_v70-71-2_100
	DDS_v70-71-2_101
	DDS_v70-71-2_102
	DDS_v70-71-2_103
	DDS_v70-71-2_104
	DDS_v70-71-2_105
	DDS_v70-71-2_106
	DDS_v70-71-2_107
	DDS_v70-71-2_108
	DDS_v70-71-2_109
	DDS_v70-71-2_110
	DDS_v70-71-2_111
	DDS_v70-71-2_112
	DDS_v70-71-2_113
	DDS_v70-71-2_114
	DDS_v70-71-2_115
	DDS_v70-71-2_116
	DDS_v70-71-2_117
	DDS_v70-71-2_118
	DDS_v70-71-2_119
	DDS_v70-71-2_120
	DDS_v70-71-2_121
	DDS_v70-71-2_122
	DDS_v70-71-2_123
	DDS_v70-71-2_124
	DDS_v70-71-2_125
	DDS_v70-71-2_126
	DDS_v70-71-2_127
	DDS_v70-71-2_128
	DDS_v70-71-2_129
	DDS_v70-71-2_130
	DDS_v70-71-2_131
	DDS_v70-71-2_132
	DDS_v70-71-2_133
	DDS_v70-71-2_134
	DDS_v70-71-2_135
	DDS_v70-71-2_136
	DDS_v70-71-2_137
	DDS_v70-71-2_138
	DDS_v70-71-2_139
	DDS_v70-71-2_140
	DDS_v70-71-2_140-1
	DDS_v70-71-2_140-2
	DDS_v70-71-2_141
	DDS_v70-71-2_142
	DDS_v70-71-2_143
	DDS_v70-71-2_144
	DDS_v70-71-2_145
	DDS_v70-71-2_146
	DDS_v70-71-2_147
	DDS_v70-71-2_148
	DDS_v70-71-2_149
	DDS_v70-71-2_150
	DDS_v70-71-2_151
	DDS_v70-71-2_152
	DDS_v70-71-2_153
	DDS_v70-71-2_154
	DDS_v70-71-2_155
	DDS_v70-71-2_156
	DDS_v70-71-2_157
	DDS_v70-71-2_158
	DDS_v70-71-2_159
	DDS_v70-71-2_160
	DDS_v70-71-2_160-1
	DDS_v70-71-2_161
	DDS_v70-71-2_162
	DDS_v70-71-2_163
	DDS_v70-71-2_164
	DDS_v70-71-2_165
	DDS_v70-71-2_166
	DDS_v70-71-2_167
	DDS_v70-71-2_168
	DDS_v70-71-2_169
	DDS_v70-71-2_170
	DDS_v70-71-2_171
	DDS_v70-71-2_172
	DDS_v70-71-2_173
	DDS_v70-71-2_174
	DDS_v70-71-2_175
	DDS_v70-71-2_176
	DDS_v70-71-2_177
	DDS_v70-71-2_178
	DDS_v70-71-2_179
	DDS_v70-71-2_180
	DDS_v70-71-2_181

