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MINERAL OCCURRENCES IN THE METALIFERI MOUNTAINS
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R. O. Strusievicz
Universitatea "Babeg-Bolyai”, Catedra de Mineralogie, str. M. Kogilniceanu nr. 1, 3400 Cluj-Napoca
E. Dafin
Exploatarea Minierd " Coranda-Certej”, 2727 Certeju de Sus, jud. Hunedoara
Gr. Verdes

].Ilt.[‘t’pl'il'lt.ll’!l't:{l Minierd Barza, 2775 Brad, jud. Hunedoara

Part 1 — General Data (G. Udubasa)

1. Introduction

The Metaliferi Mountains (" Sicbenbiirgisches Erzgebirge”) represent one of the most interesting geological
unit in Romania, exhibiting both a very complicated geological structure and abundant mineral occurrences
with rich, partly unique mineral associations. Due to its richness, the area is known since centuries as being an
important centre of mining activity. Mining workings going back to the Roman times can be still seen (e.g. at
Rogia Montani). The most important metal obtained here was gold (Fig. 1). Old and new stories show that
the Romans have transported to Rome thousands and thousands of Kg of gold.

Samuel Koleseri gave perhaps the first record on gold in the Metaliferi Mountains. His book ” Auraria
Romano-Dacica” appeared as carly as 1717 in Cibini/Hermannstadt (the Latin and the German name, respec-
tively of the city of Sibiu). The Governer General of Transylvania, Samuel Brukenthal set up in 1780 in the
same town a mineral collection containing more than 2000 samples from the mines in the Metaliferi Mountains,
out of which over 250 are with native tellurium and gold-silver tellurides. The eollection still exists as a special
section of the Brukenthal.Museum in Sibiu.

The "Gold Quadrangle” in the Metaliferi Mountains was regarded at the beginning of the XX Century as
the European Eldorado. Maclaren (1908) showed that the "'T'welve Apostles Mine” near Brad was at that time
" the richest and most productive gold mine in Burope” (p. 184). The mine was repeatedly presented in various
journals, e.g. by J. Bauer (1905) in ”Berg. n. hiittenm. Jb.”, by P. Krusch 1910) and F. Schumacher (1912)
in ”Z. prakt. Geologie”, by J. Prem (1926) in " Revista Miniera de Bolivia” by W Hoflman (1931) in "Kohle u.
Erz” elc. A comprehensive review of the gold industry in Romania is given by Haidue (1940). As a matter of
fact there was the second fame peak of the Transylvanian gold, the first oae being related to much earlier years;
Scapoli (1783) in Italy and Iacquet (1785) in Paris reporled on the rich ores of Nagyag/Sacarimb; further on
many data were given to the scientific community by Buchoway (1831) in Paris, von Cotta (1862) in Freiberg,
Tschermack (1868) in Vienna (" Das siehenbiirgische Goldfield”), Liveins (1886) in England (" Transyivanian
Gold Mining™) etc.

L ring the time new gold mines have been discovered and beside gold many other metals successively
became interesting for the mining activity, Le. silver, zine, lead, mercury etc. The most peculiar feature of the
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area is its recent becoming the main producer of copper in Romania. In the last time a lot of porphyry copper
deposits have been discovered, some of them being already under exploitation, e.g. Rogia Poieni, near Rogia
Montana.
Kg
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Fig. 1 — Gold production of Romania (1924-1944)
(acc. to Haiduc, 1940; L3z#rescu and Brana, 1972)

The older gold mines are mostly closed as’being exhausted; however, the deeper parts exhibited still inter-
esting base metal contents (e.g. Scarimb mine); in the nearest vicinity of such rich mines new targets have
been found,for example the lead-zinc open pit at Coranda-Tondol near the old veins with native gold; or zones

between the older mining workings which contain still interesting gold-silver ores, e.g. the zone of the Sacarimb
mine to be visited.

2. Geological outlook

The Metaliferi Mountains display a very complex geological structure due to the presence of both very
different geological formations and to a long geologic evolution. Metamorphic rocks of Precambrian or even
Paleozoic age, immagmatic rocks ranging in coniposition from ultrabasite to rhyolites and in age from Jurassic to
Upper Neogene, as well as sedimentary rocks covering both the Mesozoic and Cainizoic time interval are exposed
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in different parts of the Metaliferi Mountains. During the Alpine time the area display features marking the
“through type” character evolved from the presence of an important Mesozoic ophiolitic mass and by the flysch
and molasse consisting of Cretaceous and Neocretaceous sedimentary formations (Radulescu et al., 1981).

The metamorphic formations occur mostly at the northern and southern border of the Metaliferi Moun-
tains and it seems that they gradually sink towards the inner part of the through along EW trending fractures.
However, such formations are known to occur in the axial zone too, either along the fractures or as xenoliths
within the Neogene igneous rocks. The Mesozoic ophiolites of the Mures Ridge were locally intrudes by Upper
Cretaceous-Paleocene magmatic rocks but the obvious feature is given by their cutting by NW trending frac-
tures, along which Neogene molase basins have formed as well as at least two important graben-like alignments
with Neogene volcanic rocks have developed, i.e. the Brad-Sacirimb and the Zlatna-Almasu Mare zones (Fig.
2). The processing of the ophiolites during the subduction processes in the Neogene time may explain both
the richness in copper and the obvious relation of gold with manganese within the ore deposits related to the
Neogene magmatic activity, i.e. the alabandite-gold tellurides. For the Metaliferi Mountains the geological
triad Au-Mn-Te becomes very characteristic as deriving mostly from the genetical link between the ophiolites
(with which volcano-sedimentary Mn-ores have formed) and the subduction-related Neogene volcanies.

3. Mineral Occurrences and Main Ore Deposits

The most typical occurrences of mineralogical interest in the Metaliferi Mountains (Tab. 1) are related to the
Alpine magmatic events, which developed in several stages, i.e. (A) Mesozoic ophiolites, (B) Upper-Cretaceous-
Paleocene magmatites (Banatites) and (C) Subduction related Neogene andesitic voleanics. Less important are .
the occurrences lying within the metamorphic rocks (e.g. Muncelu Mic — lead-zince ores), or in relation to the
island arc Lower Cretaceous magmatites (granites-granodiorites, e.g. Cerbia quartz-molybdenite-pyrite veins).

(A) In relation to the Jurassic ophiolites the most interesting is the occurrence of agates at Techerdu. They
form aggregates up to 20-25 ecm in diameter, generally of blue color, banded or with concentric structures.
Further on, zeolites occurying in’ the amygdules of "melaphyres” and/or as fissure filling; they are known
especially in the Vorta-Vilisoara area. Other mineral deposits of some importance are: Vorta — Kuroko-
type lead-zinc-copper ores in which pyrite "atolls” have been recognized, enveloping fine intergrowths of base
metal sulphides; Cazanesti-Ciungani — Ti-Fe4V ores in gabbros; magnetite contains fine exsolution bodies of
ulvospinel.

(B) Widely distributed in Banat and the Apuseni Mountains, the mineral occurrences and ore deposits
(mainly of skarn-type) related to banatites only subordinatelly occur in the Metaliferi Mountains. The most
interesting is, however, the high-temperature, low-pressure skarn occurrence with some magnetite at Magureaua
Vatel. In the Voia area there are interesting occurrences of garnet replacing calcite from the amygdules in
"melaphyres”, thermically affected by minor intrusions of banatites.

(C) Both mineralogically and economically the most productive event is that related to the Neogene volcanic
activity, that is subduction-related prevailingly andesitic magmatism, widely distributed in the southern part of
the Metaliferi Mountains. The age of the volcanic rocks are Badenian-Pliocene. Over an area of about 800 sq.km
the Neogene volcanic rocks occupy less than one third of the surface. In relation with them, more than 20 major
ore deposits are known, among which the most famous and important are: Sacarimb (formerly Nagyag), Rosia
Montana (Verespatak), Bala de Arieg (Offenbanya), Ruda-Barza (Rudaer Zwolf Apostel), Musariu, Sténija,
Botes, Ciaract ete. In the last years several porphyry copper (£Au, Mo) ores have been discovered within the
old mming areas. Some of them are already of industrial value (e.g. Rogia-Poieni, Deva, Bucium-Tarnita);
others are sitnated at depth, with interesting copper ores (copper tenor over 0.3-0.4 %) lying deeper than 1000
m (e.g. Voia, Talagiu etc.)

The most typical fealures of the Neogene ore deposits in the Metahferi Mountains are the following:

- the prevailing vein form of the ores, mostly located within complex volecanic apparata;

- the prevalence of gold, even if the ores are locally base metal dominated;

- the complex relationships among ores or ore fields: there are both simple, vein-like deposits, containing
practically only Au-Ag tellurides (e.g. Sacirimb) and complex structures carrying both porphyry copper-gold
ores and veins with native gold (e.g. Musariu). There are also ore fields displaying a marked regional zoning
centered on the porphyry copper systems (e.g. Bolcana-Troita, with gold and base metal ore veins zonally
disposed around the porphyry copper-gold body). There are also major porphyry copper (+ Mo) systems
showing no direct relations with other types, e.g. Deva and Rogia Poieni.
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Table 1

Main Mineralogical Features of the Mineral Occurrences and
Mineral Deposits in the Metaliferi Mountains

Mineral Occurrence
or Ore Deposit
(Genetic type-see
beIc')w)

Main and/or Most Interesting
Minerals or Mineral
Assemblages

Remarks

1. Almasg-Siliste

(Ia)

titano-magnetite, ilmenite,
titanite, ulvospinel, rutile,
hematite

Lenses and disseminations
in gabbros

2. Baia de Aries
(IVb, 1Vd)

alabandite, sphalerite (iron-

and manganese rich), galena,
pyrite, sylvanite, altaite,

hessite, nagyagite, tellurium,
tetrahedrite, arsenopyrite,
pyrargirite; rhodochrosite, calcite,
kutnohorite; wollastonite,
bustamite; wulfenite, pitticite. .

Type locality of sylvanite;
rhodochrosite-sylvanite
intergrowths (in the

.

stockwork gold rich
ores); alternating
bands of carbonates
and sulphide (in

the replacement bodies
in marbles).

3. Basarabasa

quartz chalcedony;

Silicified woods, locally

V2 . natrolite whole tree trunks
4. Birtin common sulphides, tetrahedrite, Cerussite crusts and whale
(TVa) cerussite pseudomorphs after palena.

5. Bocga-Sdcidrimb
(IVb)

sphalerite (iron-rich), galena,
tetrahedrite, bournonite,
chalcopyrite, pyrite, illite 2M;.

Chalcopyrite inclusions
in sphalerite bear
fine lamellae of iss”

6. Bolcana-Troita**

(In

chalcopyrite, pyrite, magnetite,
bornite, molybdenite, hematite,
rutile; K-feldspar, biotite; gypsum,
anhydrite, tetrahedrite, galena,
sphalerite and gold in veins cutting
the porphyry copper ores

Chalcopyrite-very rich in gold;

7. Botes
(IVa)

hessite ("botesite”), pyrite,
chalcopyrite, tetrahedrite;
manganite, pyromorphite, adularia

Chalcopyrite-xx very rich in forms;
tetrahedrite associated with
adularia; hessite crystals up to 4 cm
in size-about 17 forms

8. Brad (sanatorium)

(VD)

chalcedony, opal, qnartz, hematite; -

rarely found: epidote, barite,
magnetite

Compact, fine grained aggregates of
reddish, orange and other colour
chalcedony

9. Bridisor

gold (fineness 800}, altaite, petzite,

Elongated crystals of native

(IVa) sylvanite, common sulphides, tellurium up to 3 x 10 cm in size;
Ag-rich tetrahedrite, tetradymite, typical association gold-barite;
fibros jamesonite (in quartz), barite crystals decorated with
tellurium, calcite, barite small marcasite aggregales

10. Breaza alabandite, sphalerite (iron-free}, Native gold associated with
(IVa) ° pyrite, chalcopyrite, Ag-rich rhodochrosite and calcite. Iron-free

tetrahedrite, jamesonite, pyrargirite,
gold (700) rliodochrosite, barite

sphalerite crystals up to 5 mm
n size.

11. Bucium

(1Va) (11)

pyrite, chalcopyrite, enargite,
hessile, sylvanite, petzite, altaite
bornite, Ag-rich tetrahedrite,
pyrargirite; germanite (7);
rhodochrosite, quartz; magnetite-
chalcopyrite-pyrite-K-feldspar-biotite
in the porphyry copper ores

(Tarnita)

Many occurences [mines); enargite-xx

up to 4 cm in size; pyrite-xx up

to 10 em — the biggest so far in

Romania with {210} habit type
(Bucinm-izbita-Arama vein); tetrahedrite
crystals, locally twinned; needle-like
arsenopyrite, hiessite crystals, native

gold (Vulcoi-Corabia)
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Table 1 - continued

Mineral Qccurrence
or Ore Deposit

Main and/or Most Interesting
Minerals or Mineral

Remarks

(Genetic type-see Assemblages
below)
12. Bucuresgti-Rovina common sulphides, enargite, gold,
(Colnic) canfieldite (?); sporadically
(IVa, II) garnet in breccias; magnetite-
chalcopyrite-pyrite-biotite-
K-feldspar-tourmaline in the
porphyry copper ores
13. Céraci alabandite, gold, nagyvagite, Barite-and calcite-xx very rich

(IVa)

sylvanite, rhodochrosite,
barite, calcite; cerrussite,
pyrolusite

in forms; some rare forms, e.g.
{5.2.7.6}, {5.4.9.13},
{4.7.11.18} of calcite crystals

14. Cizinesti
(I1Ib)

calcite

Pure, thermically recrystallized
Jurassic limestones; large cleavage
rhombohedrons (99.5 % CaCOQs)

15. Cerbia
(IVa)

molybdenite, pyrite, chalcopyrite,
rutile, sphalerite, galena,
tetrahedrite; quartz; chalcopyrite

Short veins in Lower Cretaceous
granodiorites

16. Ciungani
(Ib)

pyrrhotite, pentlandite, magnetite,
chalcopyrite, violarite, pyrite

A vein-like occurrence tectonically
emplaced in basalis

17. Ciungani-Cizinesti

(fa)

Litano-magnetite, ilmenite,
rutile, titanite, hematite;
ulvospinel; pyrrhotite, chalcopyrite

Lenses in gabbros (0.18-0.61 % V,0,
in magnetite)

18. Ciinel
(IVa)

common sulphides; gold, arsenopyrite

pyrargirite, proustite; calcite,
barite, quartz; native silver,
kerargirite

Fineness of gold is of 580-630
in Ag-rich veins and of 620-680
in Au-rich veins (Haiduc, 1940);
Needle-like native silver

in small geodes with quartz;
Pyrargirite-xx rich in forms.

19. Coranda-Ilondol
(IVc)

pyrite, iron-poor sphalerite,
galena, tetrahedrite, meneghinite,
kostovite (7}, bournonite,
mackinawite, pre-graphite, gold; a
mica with a Li-free taeniolite-like
X-ray powder pattern; fuchsite,
plumbojarosite

Framboidal pyrite; As-zoned
pyrite-xx; zoned As-Sb tetrahedrite;
leafiet-like supergene

galena.

Increase of gold towards

depth(!).

20. Criaciunegti
(Biita-C.)
(IVa; IVb)

common sulplides, gold (600-700),
pyrargirite, stephanite, Ag-rich
terahedrite; barite, seladonite
(formed on augite of basalts);
ankerite, dolomite, calcite

The most beautiful galena-xx
ever found in the Metaliferi Mts

21. Deva
(1I)

chalcopyrite, bornite, chalcocite,
covellite, clausthalite, enargite,
molybdenite, hematite; tenorite,
vivianite, wulfenite, alunite,
native copper; cuprian melanterite
(" pisanite”), tirolite

Hematite, typically developed in
the deepest parts parts of the
porphyry copper system.

22. Draica

(IVa)

common sulphideés, gold, silver,
argentite; barite, calcite;
prehnite, cordierite, sillimanite

Prehnite, sillimanite, and
cordierite occur in the host dacites;
needle-and moss-like native silver
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Table 1 — continued

Mineral Occurrence’
or Ore Deposif *
(Genetic type-see
below)

Main and/or Most Interesting
Minerals or Mineral
Assemblages

Remarks

23. Fata B&ii

native tellurium

(?aurum paradoxum”, "sylvane”,
"lionite”), krennerite, frohbergite,
nagyagite, jamesonite, Ag-rich
tetrahedrite, orpiment, stibnite
iron-free sphalerite, marcasite,
gold (930 %o), tellurite;

quartz, calcite

Type locality of native tellurium®*

and tellurite; tellurium occurs
as prismatic crystals, 1 mm

*

long or as fine layers alternating with

pyritg; it includes gold and
frohbergite; needle-like
tellurite,

24. Hirtdgani
(IVa, IVb)

common sulphides, arsenopyrite,
tetrahedrite, jamesonite, rutile,
bornite; quartz, calcite; gold

rose-like aggregates of black
calcite crystals; the black
colour is due to fine needle-like
jamesonite inclusions

25. Hondol
(IVa)

gold, arsenic, pyrite,
rutile, quartz

Intimate intergrowths Au-As,
pyrite-rutile; leaf- and rose- like
gold aggregates up to 5-6 cm

in diameter

26. Izvorul Ampoiului

(Valea Dosului)

cinnabar, metacinnabar,
mercury, pyrite, marcasite;

The sole occurrence of mercury
ores in the Metaliferi Mts

(IVc, IVa) chalcedony, zeolites
27. Larga pyrite, arsenopyrite, tetrahedrite, Replacement bodies in siltites;
(IVc) chalcopyrite, galena, sphalerite "auriferous pyrite”

28. Migura-Fierag .
(IVa)

common sulphides, gold, fibrous

jamesonite, tennantite, arsenopyrite,

barite, gypsum; stibiconite

29. Magureaua Vatei
(I1Ta)

garnet (also melanite with

4.41 % TiOg), vezuvianite,
wollastonite, gehlenite (Cerboia
Valley) and spurrite, tilleyite
(Cornet Hill)

Gehlenite-xx up to 20 cm
in size

30. Muncelul Mic

(IX)

common sulphides with barite,
siderite; minium, cerussite,
malachite, azurite; zeolites

Compact aggregates or crystals
up to 3 mm in size of cerussite, '

very rich in forms and locally twinned

31. Musariu

(TVa)

gold (700), common sulphides,
arsenic, silver, arseno-pyrite,

pyrrhotite, "Ag-rich tetrahedrite; )

barite, gypsum, malachite;
chalcecedony, molybdenite (with
pyrite, gold, chalcopyrite and
arsenopyrite in a drill hole);
also tourmaline;-tellurium,
krennerite, sylvanite, hessite,
calaverite, krennerite, weissite,
frohbergite, pyrite, rutile,
chalcopyrite (Berbeleac and
David, 1982)

Gold crystals; barite associated with
marcasite. Typical associations gold

with calcite and gold with arsenic.

Gold plates. The biggest gold
concentration ever acquired in

one day (6.11.1891) at the crosssing
point of the Clara and Carpen veins
(55 kg) (Brana, 1958); pure calcite

veins up to 3 m thick

32. Musca
(Xb for A;
(IVa for B)

A: copper, cuprite; tenorite,
malachite

B. copper, pyrite, chalcopyrite,
enargite; quartz; chalcocite,
vivianite

A. Concretions up to 3 cm in

size in red claystones with thin
beds rich in carbonaceous matter.
B. Fissure fillings in andesites;
well developed pyrite-xx with

some 22 forms (including rare forms

such as {543}, {632}, {751} etc.).

Lamellar vivianite-xx up to 3 cm in

length, of deep blue-green colour
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Table 1 — continued

Mineral Occurrence
or Ore Deposit
(Genetic type-see
below)

Main and/or Most Interesting .
Minerals or Mineral
Assemblages

Remarks

33. Piriul lui
Avram-Hondol

(IVa)

enargite, luzonite, tennantite,
pyrite, chalcopyrite, marcasite,
hematite, galena, sphalerite;
arsenic, gold; alunite

Short veins with compact copper-rich
ores, locally forming a net of
veinlets in silicified quartz-andesite

host rock; marcasite spherical aggregates.

34. Porcurea/Viligoara

(IVa)

common sulphides,
arsenopyrite, gold, pyrargirite,
orpiment, barite, quartz,
amethyst

Amethyst-xx of deep pink colour,
the most appreciated samples in
the Metaliferi Mountains (even
in Romania) — of gem quality

35. Remetea

I

chalcopyrite-pyrite-magnetite-
biotite- K feldspar-molybdenite
in porphyry copper ores,

Deep porphyry copper system; in the
past only small accurrences of
"cupriferous pyrite” (Ghitulescu

and Socolescu, 1940) were known

36. Rosia Montani
(IVb, IVa)

gold (500), proustite,

pearceite, stephanite,
polybasite, alabandite, pyrite,
Ag-rich tetrahedrite, marcasite,
rhodochrosite (Petrulian, 1934);
berthierite; rhodonite (?),

helvite, amethyst; argentite,

adularia, vivianite, alunite,
gypsum, quartz, rutile.

Gold crystals (cubes,
ikositetrahedrons), needle-like,
skeletal and lamellar aggregates.

Gold intergrown with rhodochrosite,
calcite and tetrahedrite.

The sole occurrences of

berthierite and helvite in the
Metaliferi Mts.

Quartz-xx up to 3 cm in size in the
host rhyodacites-type locality for the
"Verespatak twin” law of high quartaz.
Huge amounts of rather pure adularia
(Cetate hill); the rocks contain up to
13 % K20 (Borcog et al., 1983, 1984)

37. Rosgia Poieni

(1

chalcopyrite-magnetite-pyrite-
bornite-biotite-K feldspar;
anhydrite, zeolites in porphyry
copper ores.

Both impregnations and veinlets
giving up 0.4 % Cu

38. Ruda-Barza
(IVa)

gold (720), common sulphides
in small amounts, quartz,
calcite; older references
include also argyropyrite,
friseite, sternbergite,
stephanite, cinnabar;

copper, ankerite, dolomite.

Beautiful gold samples (leaves, dendrites
etc). One of the oldest mine in the

Brad area, including the celebrated
Transylvanian ”Eldorado”, i.e. the
?Rudaer Zwolf Apostel”.

39. Sicdrimb (Nagyag)
(IVa)

more than 100 mineral species
(some 13 tellurides); See Table 4
for details.

Type locality of many tellurides
(nagyagite, petzite, krennerite,
stuetzite, muthmannite)

and of krautite.

40. Stdnija
(IVa)

altaite, sylvanite, hessite,

stuetzite, calaverite, petzite,
coloradoite, gold (900), tellurium,
tetradymite, Ag-rich tetrahedrite;
fluorite; stibnite rosettes in

calcite; barite; ShTez—recently
discovered (Cioflica et al., 1992);
common sulphides; cuprian pyrite
with 1.2 % Cu (homogeneous) (Lazir,
Ottemann, 1973), nacrite, greenockite,
stilbite, laumontite.

Many occurrences with gold and
base metal sulphides: (a) Fericeaua
(gold in calaverite, other tellurides;
cuprian pyrite; SbTe;. (b) Popa

(red gold — 900) altaite intergrown
with galena esp. in the Vilanela vein;
stibnite; laumontite and stilbite in
the dre veins).

Other peculiarities: a natural
gold-disk weighting 8 kg has been
here once found (Helke, 1933);

very old timbering fir wood impregnated
with limonite (Brana, 1958)

Institutul Geologic al Romaniei
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Table 1 - continued

Mineral Occurrence
or Ore Deposit

Main and/or Most Interesting
Minerals or Mineral

Remarks

gypsum (porphyry topper ores); common
sulphides, gold, and Ag-sulphosalts
in veins around the porphyry system.

(Genetic type-sée Assemblages
below) .
| 41. Tilagiu pyrite-chalcopyrite-magnetite-
(II) biotite-epidote-adularia-anhydrite- .

42, THin#gestl

fine-grained to amorphous manganese

Lenses and beds in Mesozoic basalts

in "melaphyres”; zeolites in their
amydules (chabasite, heulandite,
natrolite, stilbite)

(VIII) hydroxides, hematite, quartz. and Cretaceous marls.
43. Techerdu quartz (amethyst), opal, chalcedony; Rounded aggregates up to 25 cm in
(V} augite crystals up to 2 cm in size diameter with banded and concentric

agate. First record : Primics (1886).

44, Trestia

common sulphides, gold, tetrahedrite;

Moss-like and lamellar gold,

tridymite, sulphur

(IVa) quartz (locally amethyst); gypsum, locally associated with gypsumy;
fluorite, barite small gold cubes on calcite or
sphalerite crystal faces.
45, Troita sphalerite {iron poor), galena, ‘Bournonite mamillated aggregates
(IVa) tennantite, fibrous jamesonite, up to 2 cm in size on galena
bournonite; barite, calcite, gypsum crystal faces.
46. Urolu psendobrookite, hematite, anatase, Type locality ol
{Aranyerberg) rutile; hypersthene, cordierite, psendobrookite.
(VIII) hydrogrossular (hibschite), tourmaline,

47. Valea Arsului

okenite, apophyllite, gyrolite,

Fissure and cavities fillings

in the porphyry copper-gold ores.

Vein ores: gold (700), common sulphides,
emplectite, Ag-rich tetrahedrite,
rhodochrosite; epsomite, gypsum

(V) chabasite, stilbite, calcite in nearly fresh andesites
48, Valea Morii chalcopyrite-pyrite-magnetite-biotite- Gold associated with quartz,
(IVa) K feldspar-rutile-pinkish quartz etc. galena and sphalerite. Very

typical-needle-like gold bearing along
fibres small quartz and calcite
crystals.

49. Virful Negrii

common sulphides, gold, tetrahedrite,

Uncommon frequently found

zeolite mineral species in the Vorta-
Furcsoara area (e.g. stilbite,
mordenite, natrolite, chabasite,
phillipsite, gmelinite etc. (Cioflica
et al., 1985)

(IVa) arsenopyrile, jamesonite, quartz, gold-galena intergrowths; also
calcite. gold-sphalerite (Petrulian, 1942)
50. Virtop gold (875-1000), pyrite, magnetite Placer gold in sandstones and
'["Xa.] conglomerates of Miocene age.
51. Voia chalcopyrite-pyrite-magnetite-biotite- Abundant anhydrite
(I1) K feldspar-anhydrite; gold, hematite,
gypsum (in the porphyry copper ores);
-common sulphides and Ag-sulphosalts in
the nearby situated veins
52. Vorta common sulphides, bornite, tetrahedrite;  Pyrite atolls with iron-rich-
(VIIIa) barite, calcite, nontronite; about 10 sphalerite, galena, tetrahedrite,

bornite in their ”lagoons”. Compact
ores, forming locally rounded
aggregates in clayely rocks

(local name "mugle”). (Udubasa,
1976, unpubl. data)

Main sources of data: Ghitulescu and Socolescu (1941), Brana (1958), Ridulescu and Dimitrescu (1966), Borcos ot al.

(1983/1984), Udubasa et al. (1992).

.

called "chalcopyrrhatite” by Ramdolr.

iss — the intermediate solid solution of the Cu-Fe-S system, locally formed as quenched phase in some rapidly cooled ores;
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** The names of some porphyry coppers are here given in a different manner compared to Bostinescu (1984). As they are
related (at least geographically) to old base metal or gold ore deposits, it seems appropiate to give them both names, e.g. Bolcana-
Troita, where Bolcana is a creek and a hill situated near Troita base metal ore deposit. Further cases: Rosia-Poieni (not simply
Poieni, as in the paper of Bostinescu), Bucium-Tarnita (Tarnita), Bucuregti-Rovina (Rovina).

*** Controversial views as to the type locality of native tellurium; see the description of the Sicirimb ore deposit for further
‘details: part II, stop 4).

Genetic types of mineral occurrences and ore deposits presented in the Table 1

I. Liquid magmatic
(a) orthomagmatic; (b) liquation
IL. Porphyry copper systems
ITI. Contact metamorphic )
(a) thermal recrystallization; (b) skarns & hornfels
IV. Hydrothermal
(a) veins; (b) stockworks; (c) impregnations; (d) replacement
V. Late hydrothermal
VI. Geyserian deposition
VII. Fumarolian, partly also prneumatolytic.
VIII. Volcano-sedimentary ores
(a) Kuroko type
IX. Metamorphosed ores (vein-like) .
X. Sedimentary ’
(a) placer-like; (b) black shale-like

In the southern part of the Metaliferi Mountains, i.e. in the area to be visited, the ore deposits display
a non-uniform distribution aitd their extension on a vertical scale is quite different (Fig. 3). The ores are of
several compositional types, i.e. porphyry coppers (Voia, Bolcana-Troita), gold-tellurides (Sdcdrimb), native
gold (Hondol), gold-base metal ores (Magura, Biita-Criciunesti), base metal ores (Bocga-Sicarimb/Leopold
mine, a stockwork-like mineralization in brecciated lavas; Coranda-Hondol, with disseminated ores in slightly
brecciated Cretaceous silty t6 sandy sedimentary deposits situated around a subvolcanic body; Troita — base
metal sulfide ores forming simple veins). A peculiar position has the copper occurrence at Piriul lui Avram-
Hondol, containing enargite, luzonite, famatinite, etc. in short, partly intersecting veins. Such ores are nearly
always spatially and most probably genetically related to hidden porphyry coppers; they contain therefore
"remote parageneses” which can be used in discovering porphyry systems, Similar situations are known: a) at
Bucium, where the Arama (”Copper”) vein containing enargite and other copper rich minerals is situated near
the Bucium-Tarnita porphyry copper, b) at Bucuregci-Colnic, and ¢) at Rosia Poieni, where enargite and the
associated minerals are known in the nearby situated Mugca occurrence. Other cases: Reczk (Hungary), Butte
{Montana, USA). :

Some of the above-mentioned ore deposits contain many minerals, some of them first described here (Tab. 1).
In addition some other mineral occurrences are known with no relationships with the mineralization processes.
The coloured chalcedony occurrence near Brad has formed as a result, of a geyserian-like activity. lying within
pyroclasic rocks of andesitic composition. Late hydrothermal veinlets carrying zeolites, okenite, apophyllite
etc. are known in many places; the occurrence on the Arsului Valley near Brad is one of the best studied and
will be visited.

Very interesting is also the pseudobrookite occurrence at Uroiu (type locality of the mineral) hosted by
highly oxidized pyroxene-bearing andesite. The area will be visited too.

On the regional scale in the Metaliferi Mountains no definite zoning of the ore deposits could be depicted
(Fig. 2). However, the gold-telluride ores, in which the element association Au-Te-Mn is very obvious, lie at
the corners of the ”Gold Quandrangle”. Nevertheless, the identification of native tellurium in association with
gold-, silver-, copper- and iron tellurides at Musariu (Berbeleac, David, 1982) partly denies the rule.

The mineralization processes related to the Neogene igneous activity are polyascendent in character; how-
ever, the unfolding of the ore deposition events is somewhat similar, containing an iron sulphide dominated
stage, a base metal sulphide stage, a sulphosalts and/or telluride stage and a gold stage (Cioflica et al., 1973).
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The veins are mostly simple, several tens of metres long, and up to 1 — 1.5 m thick. The ores are brecciated,
masive; the bandes textures are rare well as geodes. The last feature is typical of the ore deposits in the Metaliferi
Mountains, as contrasting with the similarly developed ore deposits in the Baia Mare mining district. This is
why the ores in the Metaliferi Mountains furnished rather few ”mine flowers” as compared with the Baia Mare
area. However, beautiful forms of native gold - leaves, moss-like, even crystals — have been collected during
the time; a part of these samples can be seen in the Gold Muséum in the town of Brad. In the last time,
the Hondol mine ”produced” also nice samples with native gold, forming mostly ”roses” up to 3-4 c¢m in size.
Other mineralogical specialities are given in the Table 1.

Lack of regional zoning was presumably caused by the existence of numerous activity centres as well as by
development of the metallogenetic activity in three main phases. According to Ghitulescu, Socolescu (1941)
and Cioflica et al. (1973) the metallogenic phases are as follows:

1) Gold silver ore deposits, associated with Badenian acidic volcanic rocks: Rosia Montans, Ciinel, B3ita,
Draica; they contain both native gold .(especially Rosia Montana) and silver sulphosalts with base metal
sulphides.

2) Gold-silver, base metal sulphide, and subordinately mercury ores. The productive structures are related to
Sarmatian andesitic volcanics. It is the most widespread and quantitatively the most important metallogenetic
phase, including practically the great majority of ore deposits in the Metaliferi Mountains. Included here
are the important ore deposits at Sacarimb, Barza-Musariu, Caraci, Baia de Arieg, Ciraciu, Stinija, Botes,
Magura etc. Purely gold ores, gold-telluride ores, as well as mixed gold-base metal ores have thus formed
during this phase. The scarcely developed mercury ores at Izvorul Ampoiului (formerly Valea Dosului) belong
also here. A typical feature of this phase is the development of the porphyry copper systems towards the
end of the magmatic evolution. At least twelve such systems are so far known in the Metaliferi Mountains:
. Rosia Poieni, Bucium-Tarnita, Remetea, Bucuresci-Colnic, Musariu, Valea Morii, T#lagiu, Bolcana-Troita and
Voia, significantly extending the geochemical spectrum of the metallogeny in the area. They occur either as
isolated, pure copper (£ Mo) ores, e.g. Rosia Poieni and Deva (in a geological environinent characterized
by a crystalline basement) or as complex structures, with porphyry copper (usually gold rich) ores cut by/or
enveloped with gold and/or base metal vein ores, e.g. Talagiu, Bolcana-Troita, Musariu, Valea Morii (in
a geological environment characterized by an .ophiolitic basement). The mineral composition of the proper
porphyry ores is usually simple, including chalcopyrite, pyrite, magnetite (locally typically developed.on an
.early hematite), bornite etc. The latter veins cutting the porphyry ores contain either commén sulphides
(Bolcana Troita), silver sulphosalts (Talagiu) or native gold + gold-silver tellurides (Musariu):

A typical feature of the veins containing native gold is the presence of rutile, intimately associated with
pyrite. It was presumed that rutile is hydrothermally derived, mostly by processing of the primary Fe-Ti oxides
in the host rocks (Udubaga, 1978, 1982). Such ores contains quartz as the main gangue mineral. A second type
of gold ores is represented by veins relatively rich in calcite, containing also significant: amounts of common
sulphides and sulphosalts. Here, rutile is lacking; only sporadically anatase may in places be observed. In
addition, globular grains or aggregates of pyrite seem to be very characteristic of this type of ores (Udubasa,
1984). : .

3) Base metal sulphide ores, of minor interest, are related to Pannonian quartz-andesites (Cetrag type).
They form veins of limited size in a strictly localized area (Cerburea-Cordurea north of the Sacarimb area).
" Base metal sulphides with minor tellurides occur here. ‘ Y

A further feature of the ore deposits in the Metaliferi Mountains - if compared with those in the Baia Mare
mining district — is the subordinate amount of stibnite, quite abundant in the Baia Mare mines, especially
at Herja, Baia Sprie, Sdsar, Baiug etc. However, there are at least two interesting stibnite occurrences in the
Metaliferi Mountains, exhibiting radially featured aggregates of stibnite crystals in a fine-grained mass of clay
minerals and calcite (Bulza, soth of the Mures River, outside the map) and Stinija. At Bulza the stibnite
aggregates may reach 6-7 cm in diameter. The same remark is true if barite is taken into consideration.
Significant amounts of barite have been encountered only in the Biita-Criciunegti-Trestia-Troita area, forming
translucent crystals up to 5 cm in size. The colour is nearly always grey, slighty bluish, contrasting again the
Baia Mare barites, that may have all the possible colours.

Special emphasize deserves the anhydrite, abundantly formed in the porphyry copper deposits at Voia and
Talagiu; intergrowths of anhydrite and gypsum are quite frequenly found in the Bolcana porphyry copper
deposits. Translucent crystals of gypsum up to 5-6 em in size have been observed in the base metal sulphide
ore veins at Troita.

./l-.-_--‘- . - A, - -
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Mineral occurrences of secondary origin are quite widespread in the Metaliferi Mts. The hydrographic basins
of the Mures, Cris, Arieg and Ampoi Rivers cover the whole area of the ”Gold Quadrangle” and their alluvial
deposits contain locally significant gold concentrations: Some new data thereabout are given by Galcenco and
Velciov (1992). In addition, some heavy mineral concentrations of placer type are known in the area, such
as those of Miocene age carrying iron and titanium minerals at Almasu Mare, Pogor Hill, and Cornii Hill
(Borcog et al., 1983)." Auriferous placers of Miocene age are also known, the most significant being that at
Virtop-Carpinig (NW of Rosia Montani); there are some old galleries (Barbara-leruga and Zinoaga) by which
this unique occurrence has been investigated (Ghitulescu and Socolescu, 1940, 1941). ‘Gold is of high fineness
(875-1000) and occurs either as irregular grains or as leaves, some mm in size. The associated minerals are
pyrite and magnetite. The auriferous beds are represented by clayey sandstones and conglomerates covering
sedimentary deposits of Cretaceous age and being covered by volcanic rocks. _

A small but very interesting occurrence is that at Mugca, North of the Rosia Poieni porphyry copper
deposits. This copper rich occurrence contains two distinct mineral assemblages of different origin, ie. (a)
concretions up to 2-3 e¢m in size consisting of native copper and/or of cuprite, tenorite and malachite in
thin carbonaceous layers within the clayey deposits of Cretaceous age: (b) veinlets in altered andesites carrying
vivianite and/or quartz, pyrite, chalcopyrite, tetrahedrite, chalcocite and covellite (Petrulian and Brana, 1952).
Pyrite forms crystals up to 2 cm in size, showing three habit types, i.e. (a) dodecahedron + octahedron +
cube; (b) octahedron + cube (Giusgcd and Pavelescu, 1954).

Part 2 — Sto.ps Description (G. Udubasa, R. O. Strusievicz, E. Dafin, Gr. Verdes)

During the two-days post-symposium excursion some stops of mineralogical interest will be visited, which
are situated within the triangle Simeria-Deva-Brad. The stops include different kinds of mineral occurrences
typically related to the Neogene andesitic rocks of the Metaliferi Mts (Southern part), i.e. the Sacarimb gold-
telluride ore deposit, the pseudobrookite occurrence at Uroiu (type locality of the mineral), occurrence of”
coloured chalcedony located in pyroclasic rocks, near Brad (sanatorium) and the quarry in the Valea Arsului
(6 km east of Brad) in hornblende andesites containing small geodes with zeolites, apophyllite, and okenite.
The Gold Museum in the Brad town will be visited too. ' ’

First day

Stop 1 - Coloured chalcedony near Brad (sanatorium)

Within pyroclastic rocks of andesitic character some lenses of intensely coloured chalcedony are known,
croping out near sanatorium (Fig. 4). There are at least two superposed lenses or groups of lenses up to 30
m thick exhibiting two main types of chalcedony; the first (lower) lens ipcludes mainly black or grey-blackish
massive chalcedony; the second (upper) group of lenses consists of red, tan or light brown or yelow-orange
chalcedony displaying chonchoidal fracture; the colour is sometimes interrupted by fine veinlets of colourless
quartz or chalcedony. The marginal parts of the lenses are composed of porous chalcedony, mainly of light
brown colour. Ghitulescu et al. (1968) described also grey-blue and white varieties of chalcedony, which are,
however, much rarer. :

The mineralogical composition of the cherty rocks is dominated by chalcedony, often fibrous, with radial
disposition, and opal, with subordinate amounts of epidote, barite, pyrite, marcasite and chalcopyrite, as well
as manganite. The opal content increases from about two weight percent in the red varieties to 80-90 percent
in the yellow-orange and grey-white varieties; opal is practically lacking in the light grey variety and forms
the only mineral species in the blackish one. Rock fragments and some faunal remnants such as radiolaria,
Ceritium, algae, leaves impressions etc are also present. Under the light microscope fine flakes of hematite and
collomorph aggregates of goethite can also be observed.

) Institutul Geologic al Romaniei
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Fig. 4 - Geological sketch of the Brad area showing the distribution of the coloured chal-
cedony within the pyroclastic rocks of andesitic nature.
(acc. to Ghitulescu et al., 1968)

The silica content varies between 78 and 94 % (Tab. 2).

Table 2
Chemical Composition of the Cherty Rocks from Brad (%)

Red Yelow-orange | Grey-white | Grey-blue | Grey | Dull
5i0; 78-82 84-90 92-94 92.6 92 91
Al,03 3 2.5 7 2.06 b | L
Fe; O3 13-16 10 4.09 5.3 5.29
CaO , MgO 0.1-0.2 0.3 0.25 0.3 0.39
Sb 0.1 >0.1 >0.1
As 0.1 >0.1 >0.1
5. g1 2.29-2.38 2.5 2.49 2.58 2.62

Source: Ghitulescu et al. (1968)
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Ghitulescu et al (1968) consider the origin of the silica-rich rocks to derive from a greyserian-like activity
which furnished at least one million cubic metres of si_lica—rich solution linked to the final events of the Barza

volcano.
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Stop 2 - Zeolite-apophyllite-okenite assemblage in the Valea Arsului andesite quarry

The quarry is located some 6 ki east of the Brad town on Valea Arsului (Burning Valley), in hornblende-
pyroxene-bearing andesites of Sarmatian age, representing a neck intruding Mesozoic ophiolites and Neogene
sedimentary deposits. ;

The andesite is generally fresh, massive and homogeneous, locally carrying some xenoliths of metamorphic
rocks. The rock contains short veinlets or nests, sometimes also small geodes with zeolites, calcite, siderite,
chlorite, epidote, okenite and apophyllite. The assemblage zeolites-okenite-apophyllite was more frequently
found on the upper level of the quarry. At the present levels they have been more rarely encountered; the veinlets
and the nests contain mostly zeolites (stilbite, chabasite, gyrolite and natrolite) as well as monominerallic
aggregates of pale pink calcite.

Istrate (1980) and Istrate, Udubasa (1981) gave a thorough description of the okenite and apophyllite,
respectively. Isolated radial aggregates of okenite made up of white fibres were shown to grow on stilbite
and/or apophyllite. The diameter of such aggregates may reach 1-2 cm. Beautiful samples are preseved in the
National Museum of Geology, Bucharest. Euhedral, colourless and trauslucent crystals of apophyllite reaching
1 ¢cm in size display two morphological types, i.e. (1) bipyramidal and (2) cube-octahedron-like individuals

Fig. 5 - Morphology of the apophyllite crystals
of the Valea Arsului quarry. (acc. to Istrate
and Udubasa, 1981)

The chemical composition of okenite and apophyllite is given in Table 3.

_ Table 3
Chemical Composition of Okenite and
Apophyllite of Valea Arsului Quarry

Okenite | Apophyllite
Si0, 57.20 53.03
Al, O3 0.79 1.79
CaO 28.21 24.75
NapO 0.55
K,O 3.70
F
H,O 13.79 15.62

Calculated formulae (Gh. Ilinca):
- okenite (10 oxygens]: 080,923(551‘749}\10,023)04,961 [OH)] ors-Ha O
- apophyllite (8 Si):(Ko.es5Nag 155 )0.840Cas ss0Cas.s0s(Siz.c08 Alg 206 )8.0020.15.0H.7.56H, O

e
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The zeolites-dominated assemblage of this occurrence is presumed to have formed at temperatures of about
100-150° C under atmospheric pressure from low temperature solutions rich in volatiles (Istrate, Udubaga,
1981), partly of residual character.

Stop 3 - ¥ Gold-Museum” in Brad

The small Brad town has always been ”the capital of gold” in the Metaliferi Mountains, being situated within
the area with the richest and most productive gold deposits in the Carpathians. Brad was also the headquarters
of the "Mica” Mining Society acting between the World Wars I and II. Beside the gold production furnished
for centuries (the Mining Enterprise Barza is still operating) the Brad town posseses one of the "most precious
museums” in Romania, i.e. the museum of gold samples from all the gold mines in the Metaliferi Mountains.
The recorded setting up of museum goes back to 1912 but it seems that the collecting of gold samples began as
early as 1896. Not only gold samiples from the Brad area - as it was at the beginning of the collecting activity
— but also from other ore deposits in Romania gradually entered the museum. There are also donated samples
as well as samples obtained by exchanges with domestic and foreing museums. The museums still belongs to
the Barza Mining Enterprize. -

Over 2200 samples are contained by the musenm, some 1000 of which are of go]d the remaining ones
represent a systematic mineralogic collection with samples from different occurrences in Romania and in the
world. In addition, the museum possesses also some archaeological pieces, old mining wotkmg tools as well as
photographic records dating back to the beginning of the XX century.

The museum has 8 exhibiting rooms, most of them hosting an amazing number of gold samples of different
size and forms. There are samples with needle-like, lamellar, moss-like gold or dendrites and even crystals of
gold. Nice zoomorphic gold samples (lizards, ducks, pelicans, poppies, bird wings etc) and gold leaves and
flowers, as well as nuggets are presented. In addition, most of the gold and silver tellurides are found here,
among which those with nagyagite (Blattertellur) and sylvanite (Schrifterz) are outstanding samples.

The most intriguing and beautiful samples are those form the Valea Morii mine including threadlike gold
with small crystals of calcite and quartz strung on its; there are also fine gold lamellae as well as gold-galena
intergrowths. The famous sample with the gold crystal (about 1 em in size) has been furnished by this
marvellous mine too. Interesting are also the various associations of gold with barite, typical of the Bradigor
mine. '

The Musariu mine was and still is the king of gold mines in the Metaliferi Mountains. It produced the greast
amounts of gold and furnished also beautiful gold samples. The animal-looking gold forms came from here.
Very typical of the Musariu mine is the association of gold with calcite crystals (scalenohedra, rhombohedra),
as well as the various intergrowths of gold with arsenic. The gold plate reminiscent of Romania’s outline has
been found in the Musariu mine.

Beside the systematic mineralogy comprising interesting samples of diamond (South Africa), sulphur (Italy),
a big pyrite cube (10 cm in size) ete, the museum contains also a collection of agates from Romania, Australia
and Brazil, samples of amber from the Baltic Sea coast and a special exhibition presenting many of the minerals
having the type localities in the Metaliferi Mountains or in Romania, e.g. nagyagite, sylvanite, native tellurium,
pseudobrookite, etc.

Stop 4 — Gold-Silver Telluride Ore Deposit of Sacarimb

The classical epithermal Sicarimb (formerly Nagyig) ore deposit lies in the south-eastern part of the
Metaliferi Mountains (Siebenbiirgisches Erzgebirge), some 20 km NE from Deva, the capital of the Hunedoara
district.

The telluride-rich ore veins are located in a volcanic structure built up of hornblende-and pyroxene-bearing
quartz-andesites of Sarmatian age. The rocks show a pervasive propylitic alteration and argillic zones directly
connected to the vein walls. Locally developed silicification zones occur especially in the Neogene sedimentary
rocks (sandstones and conglomerates). The vein area is relatively small (some 1000 sqm). The vertical de-
velopment of the vein system is of about 600 m. Practically, all the major veins are contained by the central
volcanic neck showing a gradual reduction of its diameter towards depth (Fig. 6). The garland-like distribution
of the veins is somewhat asymmetrical as the eastern vein groups are more largely developed.

.'/.-l. =
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Some 230 veins are known in the S¥crimb area. Their number drastically diminishes towards depth. An
average thickness of 0.3 m, locally reaching a maximum of about 2 m, has been estimated for the whole net of
veins. Their length considerably varies, the most important ones being of 500-600 m.

A typical feature of the Sacirimh ores is the development of the so-called ” Glauch” veins, that is joint ﬁlhngs
consisting of very fine-grained, sometimes earthy material, reminiscent of fluidization products. Such veins are
either gold-bearing or completely barren. The late formation of the Glauch veins by collecting material both
from the country rocks and the ore veins may explain their random distribution and the contrasting precious
metal contents.

Samples with gold-and silver-tellurides are now difficult to find in the slowly dying Sdcirimb mine. After
nearly 250 years of continuous exploitation the Sacarimb ores are ever poorer and large parts of the mine seem
to be completely exhausted. However, still interesting metal contents do exist in the middle part of the mine.

Clay-, carbonate-, and quartz-rich vein filling can be seen in both horizons to be visited. Locally, sulphide
rich pods mainly consisting of pyrite or.alabandite with quartz are to be found. There are also pockets of massive
alabandite showing large envelopes of white-pinkish fine grained aggregates of kutnohorite and rhodochrosite.
Under the microscope the alabandite is fine-grained, massive, locally with numerous veinlets of rhodochrosite
rimmed by filigree-like aggregates of pyrite and/or marcasite. Small grains of sphalerite, sometimes intimately
intergrown with pyrrhotite and sphalerite-galena aggregates as macroinclusions in alabandite may be observed
too.

Outstanding samples with tellurides from the Sdcarimb mine are hosted by some domestic museums, such as
the Gold Museum in Brad, the mineralogical collections of the Universities of Bucharest and Cluj-Napoca and
that of the Brukenthal Museum in Sibiu (Natural History Section) as well as the National Museum of Geology
in Bucharest. Some samples do exist in the small minerals and rocks collection of the Coranda-Certej Mining
Enterprise; such samples have been collected in recent years from different parts of the mine. Unfortunately,
their number dramatically diminished in 1974 by the partial destroying of the host building provoked by a mud
flood from the tailings ponds.

Nevertheless, samples with tellurides from the S&cirimb mine may be found in many European museuimnms
and they still furnish materials for further studies: The old samples are especially of great scientific value;
on such samples some rare or new minerals have been lately identified, e.g. frohbergite, the first occurrence
in Europe (Ramdohr and Udubaga, 1973), krautite. -~ a new mineral species {Fontan et al., 1975) as well as
tellurantimony, the first occurrence in Romania (Popescu and Simon, 1992).

The Sicirimb ores are very rich in mineral species; more than 100 minerals have been described in the
area, the most important being the gold-silver tellurides; some of themn have their type locality at Sdcarimb,
e. g. nagyagite, krennerite, petzite, stuetzite, muthmannite, as well as the hydrated manganese arseniate,
the krautite. The S&cdrimb mine is still the sole occurrence of some other minerals in Romania, e.g. of
plumbogumite, jordanite or in the Metaliferi Mountains, e.g. semseyite, erythrite, hoernesite etc. Some features
of the Sacarimb minerals are given in the Table 4, which includes also some historical data of mineralogical
interest.

The distribution of minerals within the Sacarimb mine was not uniform. Ghitulescu and Socolescu (1941)
gave a general picture of the main mmeral assemblages in the different vein groups, which typically contain the
following parageneses: .

— quartz, rhodochrosite, nagyagite, with abundant common sulphides: Magdalena vein group (SE part of
* the mine);

- quartz, barite, rhodochrosite, sylvanite, krennerite, gold, common sulphides: Longin vein (NE part of the
mine);

— calcite, petzite: Nepomuc vein group (SW part of the mine); alabandite was quite abundant in the
Nepomuc veins too.

By far incomplete, such an attempt is somewhat reminiscent of Hofer’s (1866) ”ore formations”, i.e. quartz-
tellurium (Quartz-Tellur Formation), rhodochrosite-tellurium (Rothspathige-Tellur Formation), and sulphides
(Formation der Schwefelmetalle) for which, however, no definite spatial boundaries could be given. The failure
of a generalized paragenetic succession is obviously related to a non-simultaneous opening of the vein fractures.
. Nevertheless, the common sulphides were earlier deposited as compared to the tellurides but the sulphosalts
were later. Giusca (1935) gave the most interesting example of such a sequence, i.e. sphalerite-galena-nagyagite-
altaite-bournonite-tetrahedrite. The same author remarked the general tendency of decreasing tellurium and
of increasing silver contents of the mineral species as the deposition proceeds. Recurrences are also possible, as
well as metasomatic reactions and/or decomposition processes. Such an example is given by Udubasga (1986)
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Table 4

Mineral Species so far Identified in the Sacarimb Area

Mineral species
or varieties

Remarks

Agalmatolithe
1. Alabandite

2. Allanite’
3. Almandine
4. Altaite

5. Alunogene (?)
Amethyst

6. Anatase'

7. Andalusite™

8. Andradite’

9. Ankerite

10. Apatite’

11. Apophyllite

12. Aragonite

13. Argentite

14. Argentopyrite

15. Arsenic

16. Arsenolite
17. Arsenopyrite

” Aurum galena”
18, Barite

19. Biotite
Blattertellur
Bosjemanite

20. Boulangerite
21. Bournonite

Bunsenin

See talc

Quite abundant everywhere in the mine, but

especially in the ores of Magdalena and
Nepomuc veins. Locally well developed

crystals showing (102), (101), (110) and (021)
faces. Contains about 2.7 % Fe. The mineral
has been considered as a "negative sign” with
respect to the presence of tellurides (e.g. Helke,
1934), a fact not entirely true (see, for example;
Udubasa, 1986).

Small crystals up to 0.1 mm in size, fine inclusions
in galena and rims around the nagyagite

lamellae (Helke, 1934; Giuscd, 1935). Replaces
sylvanite (Giugc¥, 1935).

Old references only.

Rarely found in association with stibnite.

With laumontite, in altered andesites.

Old references (e.g. Hingenau, 1857)

Associated with tetrahedrite.

Minute inclusions in iron-rich sphalerite

(Helke, 1934).

Small crystals or kidney-like aggregates, q
associated with rhodochrosite and tellurides.
Forms lamellar aggregates on gypsum

(Semper, 1900) or globules on dolomite (Helke, 1937)
Old references only.

Rare; accidentally found in the upper parts of

the mine (Frisinata gallery) (Udubasa, 1961, unpubl.
data)

See nagyagite.

Intergrown with needle-like stibnite, an assemblage
considered "not friendly to the gold” ("Erzriuber”)
(Hofer, 1866)

Rock-forming mineral; quite abundant, in some
xenoliths.

See nagyagite

See pickeringite

Fills the cracks in the quartz crystals (Helke, 1934)
Beautiful crystals up to 3 mm in size, locally
pseudomorphs after nagyagite. About 30
crystallographic forms. Also twinned crystals,
typically -forming the so-called »Radelerz”

(Helke, 1934). As-bearing.

See krennerite.
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Table 4 — continued

Mineral species
or varieties

Remarks

22. Calaverite

23. Calcite

24, Cerussite-
25. Chalcocite (7)
26. Chalcopyrite

27. Cinnabar
28. Coloradoite

29. Copper
30. Cordierite
31. Corundum
Desminez
32. Diaspor’
33. Diopside!
" 34. Dolomite
” Elasmose”
35. Empressite
36. Epidote’
37. Epistilbite
38. Erythrite
39. Eucairite

?Federerz”
40. Freieslebenite

41. Freibergite

42. Frohbergite

43. Galena
Gelberz

44. Goethite
45, Gold

46. Gypsum

47. Halloysite
48. Hematite’
49. Hemimorphite

Quite rare, but forming beautiful crystals
isometrically developed. Host of minute
inclusions of frohbergite and pyrrhotite
(Ramdohr and Udubaga, 1973).
Widespread. Locally pseudomorphs after
quartz crystals (5-6 cm in length).
Crystals up to 4 mm in size, rich in forms.

Small amcnfnts; pseudomorphs after

nagyagite and sylvanite

Old references only.

Observed by Ramdohr in one of his polished
sections at the Heidelberg University, confirming

New data: Popescu and Simon (1992).
Lamellar, on quartz; "heavy mineral” too'.
In xenoliths in andesites, with sillimanite.
In xenoliths, with sillimanite and spinel

= stilbite

Old references e.g. Hingenau (1857); bears small
spherules of native arsenic (Helke, 1934)

See nagyagite

Rare; associated with gold

Fissure filling in andesites.

Old references; if real, it would be the sole
occurrence in the Metaliferi Mountains.
Doubtful identification; the sole occurrence

in Romania.

See heteromorphite (Semper, 1900)

Old references; Groth claimed in 1878 to have
found the mineral in a museum sample

from the Collection .of the Strasbourg University
(Helke, 1934).

Term used for Ag-rich tetrahedrites, without
analytical support. :

Minute inclusions in calaverite and sylvanite,
with pyrrhotite (Ramdohr and Udubaga, 1973).
Abundant, especially in the ores of the Longin
vein group. It contains inclusions of bournonite,
hessite and altaite.

Old name of krennerite (Karsten, 1810)

Main component of the supergene ”limonite”
Quite rare and in small amounts. Occurs in
ores of the Longin veins group, with ankerite,
calcite, tellurides; simultaneously formed with
petzite; present also as a decomposition
product of nagyagite (Udubaga, 1986).
Intergrown with tetrahedrite (Helke, 1934)
Quite frequent in the Carolina vein, on

reddish calcite (Hofer, 1866).

Small, tabular crystals of yellow colour.

thus an older description of Borchert (Helke, 1934).
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Table 4 — continued

Mineral species
or varieties

Remarks

50

59.

60.

61.

62.
63.

64.

66.

67.

68.

G9.

. Hessite

. Heteromorphite
. Hoernesite

. Hornblende’

. Hypersthene'
. Nlite

. Ilmenite!
. Jamesonite

. Jordanite
Kattunerz

Keramolite
Kottonerz

KRAUTITE

KRENNERITE

Kutnohorite

Kyanite®
Laumontite
"Longinite”

Maghemite
. Magnetite’
Malachite

"Manganocalcite”
Marcasite

Melanterite

Moissanite!

Crystals in geodes, with quartz, petzite,
nagyagite, rhodochrosite. Inclusions in galena,
associated with petzite (Helke, 1934),

Described as ”Federerz” by Semper (1900).

Red crystals associated with nagyagite;

the sole occurrence in the Metaliferi Mountains
and the second one in Romania.

Rock forming mineral; phenocrysts up to 2-3 cm
in size in andesites.

Polytype 2M,, in argillitic zones near veins
(Udubasa et al., 1982, unpubl. data).

Rare; needle-like aggregates, especially in ores

of the Carolina veins (Helke, 1934).

The sole, although doubtful, occurrence in

Romania. Mentioned by Helke (1934).
Nagyagite/rhodochrosite intergrowths

(cotton-ore) (Semper, 1900).

Old name, partly defining the pickeringite.
Krennerite, acc. to Binder (1958), probably
intergrown with carbonates as in the case

of nagyagite.

Type locality; discovered on musenm samples

from Sicirimb and Cavnic (Fontan et al., 1975),
being associated with rhodochrosite and

nagyagite.

Type locality. Discovered by Krenner (1877) and named
”Bunsenin” and simultaneously by Rath (1878) giving
it the name krennerite. Abundant in the Longin
vein group. Crystals very rich in forms (over 25),

up to 2 mm in size. Named also ”Gelberz”,
"Weiftellur” and ” Kottonerz” (see Binder, 1958)
First identified by M. Bilan (1982, unpubl. data) on
material found on the waste dump of the Bernat
gallery; coatings on alabandite. Similar

intergrowths were found in ores of the Nepomuc
veins (gallery to be visited, altitude 682 m) by

one of the anthors (G.U.). ;

Cavity filling in andesites, with apophyllite.

Sylvanite (Hofer, 1866), derived from ” Longin vein”,
where the mineral was abundant.

In andesites, typically developed on

magnetite, in lava flows (Udubasa, 1982, unpubl. data)

Psendomorphs on calcite crystals; also globular
aggregates with lamellar-fibrous structure

up to 2 cm in diameter; formd on thin, isolated
veins, in the Maria gallery.

Mostly efflorescences on the timbering woods
i old galleries.
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Table 4 — continued

Mineral species
or varicties

Remarks

70.

71..

73.

74.
75.

76.
7.
78.
79.
80.

81.
82.
83.

84,

85.

86.

87.
88.

MUTHMANNITE

Miillerin
NAGYAGITE

. Orpiment

PETZITE

Pharmacosiderite
Pickeringite

Plagionite
Plumbogumite.
Proustite
Pyrargirite
Pyrite

Pyrolusite
Pyrophyllite
Pyrrhotite

Quartz

"

Realgar

Rhodochrosite

Rhodonite(?)
Rutile!

Type locality. First description by Zambonini (1911)
Rare. Intergrown with krennerite.

Old name of krennerite (Beudant, 1832)

Type locality. The first record on a presumably new
mineral goes back to 1772 as Born and Scapoli have
described ”aurum galena”. Further names: "elasmose”
(Beudant, 1832) "Blittererz” or ”Blattertellur” (Karsten, 1800);
the present name was given by Haidinger (1845).

Forms lamellar aggregates, sometimes well developed
crystals in geodes, with quarlz, rhodochrosite, gold,
sylvanite, sphalerite. The nagyagite lamellae show
complex replacement or decomposition structures which
begin with altaite rims, to which petzite, hessite,
krennerite and gold finally add (Udubasga, 1986).
Optically, the nagyagite show inhomogeneities, taken

as varietlies (too or even three; see Helke, 1934; Giusci,
1935), which are, however, rare.

Small crystals, associated with realgar, calcite, sphalerite
and quartz.

Type locality. First description by Haidinger (1842, 1845)
in ores from the Nepomuc vein group. Helke (1834)
observed several varieties of the mineral. New data
(reflectivity, microprobe analyses) by Popescu and
Simon (1992). Old name: "Tellursilber”.

Supergene mineral, described early cither as
?keramohalite” or "bosjemanite”.

Rare. Helke (1934)

Supergene, with cerussite.

Microscopic grains (Tokody, 1030)

Frequently found but in small amounts; crystals
are rare, mostly {210}. Locally, framboidal
aggregates of pyrite are present in mineralized
sedimentary rocks.

Old references only.

Rare. Contradictory old data as concerns

its frequency and gold content (see Helke, 1934). More recently
found as inclusions in tellurides (calaverite,
sylvanite)(Ramdohr and Udubasga, 1973) or
associated with sphalerite, included in alabandite.
Ubiquitous. Locally, crystals of normal habit up to
5-6 cm in size; pseudomorphs of calcite after

quartz. Fine grained (Hornstein) as a constituent

of the auriferous ”Glauch” veins; very rarely - the
pink variety (see amethyst). Preferred by sylvanite. .
Crystals up to 25 mm in size, with ankerite, barite,
and quartz.

Abundant, sometimes intergrown with kutnohorite,
formed at the expense of alabandite; intergrown

with nagyagite (" Kattunerz”) or krennerite

(" Kottonerz”). Pseudomorphs after barite. Crystals
in vugs or kidney-like aggregates.

Doubtful, old references.
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Table 4 — continued

Mineral species

or varieties

Remarks

89.

90.
91.
92.

93.
94.
95.
96.

9T.

98.
99:
100

101.
102,

103.

104.

105.
106.

107.
.108.

Semseyite

Siderite
Sillirnanite
Silver

Skorodite
Skutterudite

Smithsonite
Sphalerite

Spinel

Sillimanite’
Stibiconite

. Stibnite

Stilbite
STUETZITE

Sulphur

Sylvanite

Tale (?)
Tellurantimony

Tellurite
Tellurium

Fine inclusions in galena (Helke, 1934). The sole
occurrence in the Metaliféri Mountains.

In xenoliths in andesites, with corundum and spinel.
Needle-and moss-like forms, developed on
nagyagite crystals.

Described as smaltite; with arsenic and galena.

Iron-poor, locally with two colour varieties, i.e.

light yellow (0.31 wt - % Fe) and yellow-brown

(3.0 wi - % Fe) showing also diffevent sulphur isotopic
composition, i.e. 6**S of 4+0.25 and +4.43 %o, respectively
(Udubasga, 1986). Locally blackish crystals.

Compact aggregates. Helke (1934) observed also
nearly colourless sphalerite crystals with brownish
rims. The "antipathy” sphalerite/alabandite, noted

in old references, is not entirely true.

In xenoliths in andesites, with corundum and
sillimanite. Also found in heavy mineral

concentrates by Bilan (1982, unpubl. data).

Rare. Found in ores of the Carolina and Longin

veins, with rhodochrosite and amethyst, more

rarely with barite. Crystallographic study by

Tokody (1939).

Fissure filling in andesites.

Type locality. First description by Schrauf (1878)

on an old sample ,from the collection of the

Vienna University. New data (reflectivity, microprobe
analyses) by Popescu and Simon (1992).

In geodes, with alabandite (Hofer, 1866) or with
siderite and realgar (Hingenau, 1857). -

S&cirimb is not the type locality of the mineral

(see Udubasa et al., 1992). Quite abundant in

ores of the Longin vein group. Graphic intergrowth
with hessite; associated with sphalerite, altaite,
alabandite, and krennerite; sometimes with

dolomite {Helke, 1934); preferred association with
quartz, as against the nagyagite-rhodochrosite
association (Hofer, 1866). Lamellar crystals,

often twinned. Old names: ”Schriftgold” (Born, 1790),
”Schrifterz” (Esmark, 1798), ”Schrifttelur” (Hausmann, 1813).
Doubtful, old references (?agalmatolithe” of Hingenau, 1857).
Recently identified by Popescu and Simon (1992);

first occurrence in Romania.

Sicarimb is not the type locally of native tellurium.
Controversial views as concerns the type

locality (either Sicirimb or Fata Biii, in Romania;
Borszony in Hungary also given), Careful examination
of old records made by Binder (1958) undoubtedly
shows that the type locality of the native tellurium

is Fata Biii (old name Facebdnya), where it was

quite abundantly found, especially in
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Table 4 - continued

Mineral species
or varieties ; Remarks
the Maria Hilf gallery. We dare say that the
enigmatical "Spiessglanzkonig” from this gallery,
widely discussed in 1783 by Born, Miiller von
Reichenstein - the discoverer of tellurium, and
Ruprecht, was in fact native tellurium, secondarily
formed on tellurides.
At Sdcdrimb tellurium was found especially in
ores of the Carolina vein. Whitish prisms up to
3x1 cm in size, associated with alabandite,
nagyagite, rhodochrosite etc. Forms microscopic
inclusions in petzite and hessite (Giugcd, 1936).
Tellursilber Old name of petzite.
109. Tetrahedrite | Silver-bearing (freibergite, acc. to Héfer, 1866).
Mainly in ores of the Longin vein group. Forms
inclusions in pyrite. Replaces krennerite (Giusci,
1935): Intergrown with sylvanite and krennerite
(Helke, 1934).

110. Titanite’
111. Valentinite

112. Vivianite Earthy. Only old references (e.g. Hingenau, 1857)
113. Wad Described as asbolane, associated with
rhodochrosite.
? Weisstellur” Old name of krennerite (Petz, 1842).
114. Wurtzite Pseudomorphs of sphalerite after wurtzite

(Helke, 1934), with inherited fibrous structure
and hexagonal outline.

115. Xanthoconite | Tokody (1930)

116. Zircon®

The list is based on the data of Helke (1934), Giugci (1935, 1936), Palache et

al. (1961), Ridulescu and Dimitrescu (1966), Ianovici et al. (1969), Udubasa

et al. (1992), with supplementary data from other sources as showed in the

table.

! Minerals found by M. Bilan (1982, 1984, unpubl. data) in heavy mineral

concentrates collected from alluvial and elluvial deposits in the S3cArimb area.
Capitalized: minerals whose type locality is Sicirimb.

in the case of nagyagite; its decomposition commences with the development of the fine altaite rims around
the nagyagite lamellae; further reactions result in fine intergrowths of altaite, petzite, hessite, krennerite and
gold, which may completely replace the nagyagite lamellae.

The nagyagite is the most complex mineral species formed in the Sacdrimb ores. Chemical analyses of the
mineral are numerous, among which those made by Giugca seem to be the most adequate. Stumpfl (1970)
noted that "the agreement between a ”classical” chemical analysis and electron probe analysis of the Nagyag
material is remarkable” (p. 814). However, Stumpfl found no chemical variation across nagyagite crystals as
Giuged (1937) and Ramdohr (in some polished sections of his collection at the Heidelberg University) have
noted. The structure of nagyagite is still unsolved, as is its synthesis. .

The formula given by Stumpfl as being related to a Te=S substitution seems not to be better substantiated
as that given by other authors (e.g. Giugcd), in which the dominant substitution is Te=Sb. In 13 chemical
analyses of nagyagite collected by Radulescu and Dimitrescu (1966) the sulphur content has a narrower variation
interval (9.10-11.90 wt.-%) as compared with the contents of Sb (6.05-9.07) and Te (11.55-29.88) which, in
addition, seem to compensate each other. From the data given in Table 5 it results that the most probable

ideal formula of nagyagite seems to be the following:
AuPb7(Te38bg)5Sg
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Table 5
Nagyagite compositions and formullae

Au | Pb T ] 66 | S
1. | 7.65 | 56.36 | 16.24 | 8.16 | 11.38
76 |'576 | 164 |74 | 100

(1) Giuge#t (1937) ~ wet chemical analysis

(2) Stumpfl (1970) - electron probe analysis

Proposed formullae:
(1) Athr(Teg_ga Sbi.72)5S¢.13 Gh. llinca, IGG Bucharest
(2) Aug.e7Pb7(Te3.245by.53)4.7757.85 Gh. Dlinca, IGG Bucharest
{3) PbsA\:o_sssb1,03(T82.3355_4u]7,63 E. Stumpfl (1970)

Some historical data on the Sicarimb mine

The first mining working undertaken in the S3cArimb area is the Maria gallery (altitude 784 m), probably
in 1746. There follows a nearly 250 years period of continuous exploitation of the mine. In the meantime more
than 300 km of exploratory, extraction and stope preparation mining workings have been done in the area. The
main horizons of the mine include a vertical interval of about 450 m and a time interval of about 150 years,
Jde. .

Maria horizon (784 m) (1746)

Bernat horizon (723 m) (1757)

Josephi horizon (637 m) (1765) lately named Ferdinand

Franz horizon (494 m) (1824) lately named Carol

Franz Joseph horizon (335 m) (1898) lately named Nicolae
Numerous intermediate horizons have been also done to open the richest parts of the veins, as well as another
five horizons under the ”Erbstollen” Nicolae, i.e. from —40 m to =200 m and the uppermost horizon, Frasinata
(altitude 840 m). In 1940 the image of the horizontal workings was still an amazingly dense net (Fig. 7).
At the beginning the gold tenor was of about 80-100 g/t and it gradually diminjshed down to 2-3 g/t in the
present-day mine workings.

During the period 1748-1930 some 50,561 kg of Au+Ag were produced, giving an annual production of
276 kg of precious metals (Helke, 1934). Afterwards the production was of about 300 kg Au and 500 kg Ag
annually (Ghitulescu and Socolescu, 1941). After the World War II the production data became secret. If an
average annual value of 500 kg Au+Ag would be estimated for the period 1941-1991, the total amount of gold
and silver extracted from the Sacdrimb veins would be of some 85,000 kg. _

The precious metal contents continuously decreased towards depth. In the deepest parts of the mine {(under
the Nicolae horizon) the veins have had a reduced thickness and have contained almost only common sulphides
with some gold included in them. The tellurium content in galena was only of 200-400 ppm. Finally, even
the base metal contents became unsatisfactory and the lower part of the mine was closed. The mining activity
continued either in exploiting the old waste fills (contained locally up to 2-3 g/t Au and more) or in searching
the ending parts of the veins, the zones between the main veins or those between the main horizons (such as
the zones to be visited). '

About 150 published papers do exist on the Sacarimb area. The history of the Sacarimb gold-telluride
ore deposit began in 1744 or 1745 when a Romanian countryman showed to Ignaz von Born an ore sample
which has proved to be very rich in gold (Schmidt, 1897). After this somewhat casual find, the Sicirimb mine
furnished materials for many mineralogical studies, economic geology, mining geology and petrography. A short
chronological selection is given below (Table 6) including especially the main “events” of the mineralogical
knowledge. Sacarimb/Nagyag is the type locality of many minerals.
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Fig. 7 - Underground mining workings in the Sicirimb mine.
{acc. to Ghitulescu and Socolescu, 1941)
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Table 6
Historical Development of the Mineralogical Knowledge of the Sacirimb ore deposit
1717 Koleseri’s " Auraria Romano-Dacica” is probably one of the first
assessments of the Transylvanian gold.
1744-1745. — Born’s chance to receive a sample of gold-rich ore which contained
= the "future nagyagite”.
1772 - Born and Scapoli named the mineral »aurum galena”
1783 Hacquet: first crystallographic record of the Sacarimb gold

(Mineralogische Rhapsodien”). Also the first report on the gold in the area
by Miiller von Reichenstein.

1800 Beudant: a further name of nygyagite: ”elasmose”.

1803 Stiitz: systematic presentation of many minerals.

1832 Karsten gave the future nagyagite the name " Blattererz”.

1842, 1845 Haidinger gave the name nagyagite; first description of petzite,
previously described by Petz as ™ Tellursilber”.

1857 Hingenau: new mineral data

1866 Hofer: further mineralogical data

1877 Krenner in Budapest and von Rath in Bonn simultancously described

a new mineral, named by Krenner ”Bunsenin”. Neatly and frankly, G. von Rath
gave the mineral the name "krennerite”. Previously used names: Gelberz,
Woeisstellur, Miillerin, Kottonerz.

1878 Schrauf: detailed crystallographic data on nagyagite; first description of
stuetzite; the latter has been discredited by Thompson in 1951, but lately redefined.

1885 Sipoecz: chemical analyses ol nagyagite

1887 Inkey: first geological monography of the area. with many data on the minerals.

1894 Vrba: crystallographic study of sylvanite (28 forms)

1897 Privoznik: chemical analyses of nagyagite.

1911 Haidinger: first description of muthmannite. Thompson (1949)

4 s failed to synthesize muthmannite and considered it as dubtful species. Later data

showed that muthmannite is, however, a valid mineral species.

1924 Boldirew: chemical analyses of nagyagite

1930 Tokody: description of xanthoconite and proustite

1934 Helke: first modern ore microscopy study

1935 Gossner: structural data on nagyagite (tetragonal symmetry).

1935, 1936, 1937  Giugca: many ore microscopical and chemical data on tellurides;
his nagyagite formula AulPbz(Te,Sh)5Sq seems to be the most appropiate.

1941 Ghitulescu and Socolescu - first monography of the Metaliferi Mts;
many data on Sdcarimb.

1958 Binder: [Mistorical data on mineralogical discoveries in Transylvania, in the
Sacirimb arca included.

1970 Stumpil: microprobe analyses of nagyagite; his formula implies substitution
Te=S rather than Te=5b, as Giugca proposed.

1973 . Ramdohr and Udubaga: frohbergite identification.

1975 Fontan, Orliac, Permingeal: discovery of krautite.

1986 Udubaga: step-by-step decomposition of nagyagite.

1992 : Popescu and Siton: record of coloradoite and tellurantimony.

In addition to this, it is worth of mention that during the past century the Sacarimb mine was a practical
training site for young mining engineers [rom many European countries. The mining school of Sacarimb was the
best (at least) in Transylvania; in 1839 J.Grimm wrote a practical guide for miners, especially for the beginners

© ("Praktische Anleitung zur Berghaukunde fiir den Sichenbiirgen Bergmann, insbesondere {iir die Zdglinge der
Nagyager Bergschule™ - Wien, 1839).
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Stop § - Pseudobrookite occurrence at Uroiu (type locality)
The type locality of pseudobrookite is an isolated hill called Magura Uroiului (or Uroiu, as is the name of a

small village at the Northern slope of the hill), situated some 3 km NE of the city of Simeria (old name Piski).
At sunset the hill has a golden appearance from which its old, Hungarian-German composite name, Aranyer

Berg ("the Golden Hill”) derived. Although it belongs to the Metaliferi Mountains and it is situated not far
from the ”Golden Quadrangle” the Uroiu Hill did not produce any gold. However, it became famous in 1878 as

the late Professor Anton Koch from the Cluj University discovered here the new mineral called pseudobrookite.
The hill itself resembles a volcanic neck, but it is constituted by some superposed lava flows consisting

of pyroxene andesites (Fig. 8). An Upper Badenian age of the rocks is presumed; nevertheless they may be
younger as well, a fact explaining the uniqueness of the chemical composition and general appearance. No

similar rocks are known in the Metaliferi Mountains yet.
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Fig. 8 - Geological map of the Uroiu area (acc. to Berbeleac, 1962).

1. Quaternary; 2. Sarmatian sedimentary deposits; 3. Volcanic py-
roclastics; 4-6. the third, second and first lava flows, respectively; 7.
Low-grade metamorphic rocks.

Quandrangle: area to be visited, where pseudobrookite may be found

in the red coloured andesites.

Berbeleac (1962) recognized three successive lava flows of quite differently featured rocks. The first flow
is represented by massive, fine-grained grey andesites. The second one contains andesites with a trachytic
structure and generally of brick-red colour, being the best exposed rocks sequence. The third lava flow is only

2-3 m thick, underlying a thin level of pyroclastics.
Small spherical or tubular orifices filled with cracked, transparent quartz are to be noticed in the andesites.
. Xenoliths of gabbroic, dioritic or metamorphic rocks ranging in size from one to several cm are common in
all types of andesites. Contact minerals such as anorthite, garnet, cordierite, epidote etc have been described

to occur as rims around the xenoliths (Latiu, 1937).
The primary mineral assemblages of andesites consist of andesine, augite, hypersthene, biotite, apatite,
magnetite and hematite. Latiu (1937) gave the following mineral composition of the Uroiu andesites (average
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values of microscopic measurements with the ‘int.egmt.ing stage) (Tab. 7).

Table T
Mineral composition of the Uroiu andesites

Plagioclase feldspars  54.81 %

Pyroxenes 22.48 %
Opaque minerals® 21.68 %
Apatite 1.09 %

* of which 2.18 % magnetite

It is still unclear if pseudobrookite abundantly occurring in the brick-red andesites represents only a late
overprint (pneumatolytic and/or postvuleanic-fumarolian) or hias formed in highly oxidized portion of andesitic
magma. The abundant pseudobrookite formation around and within xenoliths may substantiate the latter
hypothesis. Anyhow, chemical analyses of grey and brick-red andesite varieties show some differences (Tab.
8) especially concerning the bivalent iron which is completely lacking in the brick-red andesites. Such rocks
show under reflected light microscope numerous grains or flakes of heratite (and hydrohematite, sometimes
pseudobrookite, too) pervasively developed both in the matrix and the phenocrysts.

Table 8
Chemical analyses of Uroiu andesites (%)

Grey variety | Brick-red variety
S04 55.35 57.69
TiO, 1.14 2.02
Al Oa 15.30 15.60
Fea 04 3.13 5.90
FeO 1.61
MnO 0.08 0.11
MgO 3.67 4.53
Cal 5.70 6.61
K20 4.15 3.69
Na, Q) 4.02 3.80
20, 0.67 0.16
1,0 0.81 0.19
S 0.07 0.05
F'e ; 0.06 0.04
X996 100.39

The pseudobrookite has been observed only in the brick-red andesites either around the xenoliths (associated
with hydrogrossular/hibschite, tridymite, apatite, hypersthene, titanite) or on fissures with locally developed
elongated geodes (associnted with hematite, hypersthene, rutile ete). Apatite and titanite are rare, whereas
the other minerals can be often found.

The hypersthene is present mostly as small (0.5<1 mm) elongated crystalg of reddish colour, locally accom-
panying the pseudobrockite, Hs special appearance led Wrenner to consider it as a new species ("szaboite™)
which is in fact only altered (oxidized) bypersthene, If fresh the hypersthene crystals are transparent, yellowish-
brown in colour and exibit longitndinal striae. The amphibole forms nendle-like crystals up to 1 mm in size,

of red-orange colour. Small aggregates of tridymite and of hibschite may be formed especially near the xeno-
liths, Hemalite is everywhere present in the rocks and together with pseadobrookite and hypersthene form the
cavities fillings in the brick-red andesites.

Psendobrookite occurs either as a component of the transformation assemblages developed around the
xenoliths or as thin tabular crystals, slightly elongated in the direction of ¢ axis. The colour 1s black, with
metalhic luster. Crystallographic studies of Kocl (1878), von Rath (1880), 'Traube (1892), Latiu (1937) revealed
the presence of the following forins of Urolu occurrences:

a {100} - brachypinacoid {doninant), often with longitudmal striae

_(,\l Institutul Geologic al Roméniei
IGR



b {010} - pinacoid

1 {110}, m {120} - vertical prisms

d {101}, e {103} - horizontal prisms

p {133}, o {772} - rhombic bipyramids
Rare forms: {001}, {011}, {123} and {720}

Fig. 9 - Twypical pseudobrookite crystal of Uroin
(after Traube, 1892},

The most typical crystals are given in Fig. 9. The main components as revealed by wet chemical analyses show
quite wide variations, e.g. TiOg 41.27-52.74, FeqaO3 42.29-58.20, MgO 0-4.28.

References

Berbeleac [. (1962) Coutributii privind cunoagterea aparatului vulcanic de la Uroi. D.S. Com. Geol., XLVIII, p. 31-37,
Bucuresti.

—~ , David M. (1982) Native tellurium from Musariu, Brad region, Metaliferi (Metalici) Mountains, Romania. In:
G. C. Amstutz eI:'a.l. (eds.) Ore genesis the state of the art., Springer, p. 283-295, Berlin-Heidelberg-New York.

Binder R. (1958) Betrachtungen iber die Siebenbiirgische Mineralgeschichte im XVIIH. und XIX. Jahrhundert an
Hand der Mineraliensammlung Brukenthals. St. comunic. Muz. Bruckenthal Sibiu, 11, p. 23-41, Sibiu.

Borcog M., Krautner II. G., Udubasa G., Sindulescu M., Nistiseanu S., Bitoianu C. (1983/1984) Map of mineral
resources of Romania, scale 1 : 1,000,000 (+ Explanatory note and Representative areas). Inst. Geology and
Geophysics Bucharest.

Bostinescu S. (1980) Porphyry copper systems in the South Apuseni Mountains-Romania. An. Inst. Geol. Geofiz.,
LXIV, p. 163-172, Bucuresti.

Brana V. (1958) Zicimintele metalifere ale subsolului rominesc. Ed. Stiint., 242 p. Bucuresti.

Cioflica G., Savu H., Borcog M., Stefan A., Istrate G. (1973) Alpine volcanism and metallogenesis in the Apuseni
Mountains. Symp. Volc. and Metallogenesis, Bucharest 1973, Guide to Excursion 3ADB. Inst. Geol. and
Geophysics, 70 p., Bucuresti.

-, Matei L., Anastasin N., Lupulescu M., Mildirescu I., Popescu Gh. C., Secliman M., Petrescu L. (1985)
Mineralogical investigations of zeolites related to Mesozoic magmalites in the Vorta [Furcsoara region (Southern
Apuseni Mountains). Rev. Roum. geol., geophys., geogr., Geologie, 29, p. 19-31, Bucuresti.

-, Damian Gh., Jude R., Lupulescu M. (1992) A new telluride mineral from Stinija area, Metalileri Mountains.
Rom. J. Mineralogy, 75, p. 65-68, Bucuresti.

Fontan F., Orliac M., Permingeat F. (1975) La krautite, MnllAsOy.112 O, une nouvelle espece minérale. Bull. soc. fr.
min. crist., 98 (1), p. 78-84, Paris.

Galcenco L., Velciov Gh. (1992) Alluvial gold in the middle flow of the Mures, Strei and Crisu Alb Rivers (abs.). Rom.
J. Mineralogy, 75, Supplem. Nr. 1, p. 10-11, Bucuresti.

Ghitulescu T. P., Verdes Gr., Chinta R. (1968) Z&cimintele de silicolite din bazinul neogen al Bradului. St. cerc. geol.,
geofiz., geogr., Seria Geologie, 13 (1), p. 67-76, Bucuresti.

— , Socolescu M. (1940) Les gisements sédimentaires d’or, d’age tertiaire dans les Monts Apuseni. C. R. Inst. Géol.
Roum., XXIII, (1934-1935), p. 37-46, Bucuresti.

-, = (1941) Etude géologique et minitre des Monts Métaliferes (Quadrilatére aurifére et régions environnantes).
An. Inst. Geol. Roum., XXI, p. 181-463, Bucuresti.

Giuged D. (1935) Note préliminaire sur la genése du gisement aurifere de Sdcdrimb. Bul. Lab. Ain. Gen. Univ.
Bucuresti, I, p. 72-82, Bucuresti.

-~ (1936) La genese du gisement aurifere de Sicarimb. €. R. Acad. Se. Roum., 1, 3, p. 243-246, Bucuresti.

~  (1937) Le chimisme de la nagyagite. Bul. Sec. Rom. Geol., 111, p. 118-121, Bucuresti.

4 \1 Institutul Geologic al Romaniei
IGR:



34

-, Pavelescu L. (1954) Contributii la studiul cristalografic al mineralelor din zicdmintul de la Mugca. Com. Acad.
Rom., 4/11-12, p. 685-691, Bucuregti.
Haidinger W. (1842) Pogg. Ann. d. Physik u Chemie, 57, Leipzig, p. 470. Not seen, cited by Binder (1958).
- (1985) Handbuch der bestimmenden Mineralogie, p. 556, Wicn.
Haiduc J. (1940) Industria aurului in Roméania. Imprim. " Adevirul”, 392 p., Bucuresti.
Helke A. (1933) Beitrige zur Kenntnis der Golderzginge an Ungarberge und am Fericel bei Stinija im Siebenbiirgischen
Erzgebirge, Ruminien. Zeitsch. Krist. Min. Pelr. B, 44, p. 265-326, Leipzig.
- (1934) Die Goldtellurerzlagerstiten von Sicirimb (Nagyag) in Rumanien. N. Jb. Min. Geol. Pal., Be:l Band,
68, Abt. a, p. 19-85, Stuttgart.
Hingenau, O.F. v. (1857) Geologisch-bergminnsche Skizze des Bergamtes Nagyag und seiner nachsten Umgegend. Jb.
d. k. k. geol. Reichsanst., 8, p. 183, Wien. _
11éfer H. (1866) Beitrige zur Kenntnis der Trachyte und der Erzniederlage von Nagyag in Siebenbiirgen. Jb. d. k. k.
geol. Reichsanst., 16, p. 1-24, Wien.
lanovici V., Giugcd D., Ghitulescu T. 1., Borcog M., Blcallu M., Savu H. (1969) Evolutia geologici a Muntilor Metaliferi.
Ed. Acad. Rom., 741 p., Bll(.llrr:';tl
Istrate G. (1980) Okenite occurrences near Brad, the Metaliferi Mountains. Rev. Roum. Géol., Géophys., ‘Géogr.,
Géologie, 24, p. 115-120, Bucuresti.
-, Udubaga G. (1981) Apophyllite occurrences near Brad (the Metaliferi Mountains) and Tibles. Rev. Roum.
Géophys., Géogr., Géologic, 25, p. 81-87, Bucuresti.
Koch A. (1878) Neue Mineralien aus dem Andesit des Aranyer Berg in Siebenbiirgen. Tscherm. Min. Petr. Mitt., 1
p. 331-361, Wien.
Krenner J. S. (1877) Bunsenin, cin neues Mineral. Természel. Fizctek, I, p. 636, Budapest.
Latiu V. (1937) Contributii la studiul petrogralic al andezitului cu psendobrookit §i cu incluziuni exogene de la Uroi,
jud. Hunedoara. Rev. Muz. Geol. Min. Univ. Cluj, VI/1-2, p. 104-126, Cluj.
Lazidr C., Ottemann J. (1973) Uber das Vorkommen von kupferhaltigem ” Gel-Pyrit” in der Lagerstitte von D. Fericelii
(Stanija, Ruménien). N. Jb. Miner., Ablh. 120, 1, p. 1-14, Stuttgart.
Lazidrescn 1., Brana V. (1972) Aurul si argintul. Ed. Tehnici, 283 p. Bucuresti. .
Maclaren, J. M. (1908) Gold: its geological occurrence and geographical distribution. The Mining Journal, 687 p.,
London. .
Miiller von Reichenstein, F. J. (1783) Nachricht von den Golderzen in Nagyag. Physik. Arbeiten d. eintrdcht. Freunde
in Wien, 1/2, p. 85-87, Wien. Not seen, cited by Binder (1958). I
Palache Ch., Berman II., Frondel C. (1861) The system ol mineralogy of J. D. Dana and E. S. Dana. vol. 1. Wiley,
834 p., New York, London.
Petrulian N. (1934) Etude chalcograplique du gisement aurifére de Rosia Montani (Transylvanie, Roumanie). An.
Inst. Geol. Rom., 16, p. 499-538, Bucuresti.
— (1942) La minéralisation aurifere de Virful Negrii. Bull. Sect. Sci. Acad. Roum., XXIV/1, p. 22-31, Bucuresti.
~ , Brana V. (1952) Asupra mineralizatiei cuprifere de la Musca (Patrulaterul aurifer). Com. Acad. Rom.,
11/11-12, Bucuresti.
Popescu Gh. C., Simon Gr. (1992) New tellurides from Sidcdrimb, Metaliferi Mountains. (abs.). Rom. J. Mineralogy,
75, Supplem. nr. 1, p. 37-38, Bucuresti.
Primics G. (1886) Das Vorkommen der derben Quarzvarietiten bei Tekero. Foldt. Kézl., XVI, p. 347-357, Budapest.
Ramdohr P., Udubaga G. (1973) Frohbergit-Vorkommen in den Golderzlagerstitten von Sicirimb und Fata Biii
(Ruménien). Mineral. Deposita, 8, p. 179-182, Berlin.
Rath G. v. (1877) Uber cine nene kristallisierte Tellurgoldverbindung, den Bunsenin Krenners. Monatsber. d. k. Akad.
Wiss. Berlin, p. 292-296, Berlin.
- (1880) Mineralien von Aranyer Berg. Zeitschr. f. Kryst., 1V, p. 429, Leipzig.
Rédulescu D. (1956) Observatii asupra structurii aparatului vulcanic de la Sicirimb. An. Univ. Bucuresti, ser. gt
nat., 10, p. 139-145, Bucuresti.
-, Dimtrescu R. (1966) Mineralogia topografici a Romaniei. Ed. Acad. Rom., 376 p., Bucuresti.
, Borcog M., Peltz S., Istrate G. (1981) Subduction magmatism in Romanian Carpathians. Carp.—Balk. Geol.
Assoc., XII Congr., Bucharest, Romania 1981; Guide to Excursion A 2. Guidebook series nr. 17. Inst. Geology
and Geophysics, 132 p., Bucharest.
Schmidt Al. (1897) Der Bergbau im Jahre 1896 auf der Milleniumslandesaustellung zu Budapest. Foldt. Kézl., XX VII,
p. 142, Budapest.
Schrauf A. (1878) Uber die Telluerze Siebenbiirgens (Sylvanit, Krennerit, Nagyagit, Hessit, Petzit, Tellursilberblende).
Z. Kryst. Min. 11, p. 209-252, Leipzig.
Semper A. (1900) Bertrige zur Kenntnis der Goldlagerstitten des sichenbiirgschen Erzgebirges. Abh. d. k. Preuss.
geol. Landesanst. (neue Folge), 33, X1V, p. 219, Berlin.
Stumpfi E. (1970) New electron probe and optical data on gold tellurides. Am. Mincralogist, 55, p. 808-814,
Washington.

./-.-_--‘
s 0 Institutul Geologic al Romaniei



35

Stiitz A. X. (1803) Physikalisch-mineralogische Beschreibung des Gold- und Silver-Berwerkes zu Szekerembe bey Nagyag
nebst einer Zugabe iiber einige problematische Mineralien Siebenbiirgens. 158 p., Wien.
Tokody L. (1930) Proustit und Xanthokon von Nagyag (Sicirimb). Cbl. Min. Geol. Abt. A/3; Mat. Term. Tud.
Ertésito, LV1 1929, p. 644-656, Budapest. .
- (1939) Antimonit von Nagyag. Ann. Mus. Nal. Hung., XXXI, p. 165-170, Budapest.
Traube H. (1892) Uber den Psendobrookit von dem Aranyer Berge in Siebenbiirgen. Z. Kryst., 20, p. 327-331, Leipzig.
Udubasa G. (1978) Hydrothermal rutile in the Bdrza—(;arpen gold-bearing ore deposits. D. S. Inst. Geol. Geofiz.,
LXIV/1, p. 43-51, Bucuresti.
—  (1982) Rutile of postmagmatic mineral formation. In: G.C. Amstutz et al. (eds.) Ore genesis—the stale of the
art. Springer, p. 784-793, Berlin-Heidclberg-New York.
~  (1984) Iron sulfides in sedimentary rocks. Some occurrences in Romania. In: A. Wauschkuhn et al. {eds.)
Syngenesis and Epigenesis in the formation of mineral deposits. Springer, p. 28-35, Berlin-Ieidelberg-New
York-Tokyo.
— (1986) Parageneses of some opaque minerals in rocks and ores. ln: J. Craig et al. (eds.) Mineral parageneses.
Theophrastos Publ., p. 55-74, Athens.
-, llinca Gh., Marincea $t., Sibiu G., Ridan S. (1992) Minerals in Romania: the state of the art 1991. Rom. J.
Mineralogy, 75, p. 1-51, Bucuresti.
Vrba K. (1894) Beitrag zur Morphologie des Sylvanits. Sitzb. d. k. bohm. Ges. d. Wiss., math.-naturw. KL, 47,
p. 1-5, Praha; Rf: Z. Krist., 44, 1908, p. 69, Berlin.
Zambonini F. (1911) Uber den Muthmannit, ein neues Mineral. Z. Kryst., 49, p. 246, Berlin.

'/- p = i - ) - -
_ Institutul Geologic al Romaniei



SOCIETATEA COMERCIALA
"PROSPECTIUNI” S.A.

str. Caransebesg nr. 1, sector 1,
Bucuresti 78 344, Romania
Telefon: 656595

657870

657040
Fax: 400-674295
Telex: 11717

executa

CERCETARI COMPLEXE PENTRU:
* Petrol si gaze * Carbuni si roci bituminoase
* Minereuri feroase gi neferoase  * Zacaminte auro-argentifere
* Zacaminte de elemente rare gi * Substante nemetalifere gi

disperse materiale de constructie
* Sape kot amaiat e et * Clontitedei. evaluiei si reevaluri
Sare gema i saruri de potasiu ‘onturari, evaluari si reevaluari .
* Resurse geotermale de substani{e minerale utile
* Miluri ferapeutice * Expertiza si consulting
* Ape subterane * Calitatea mediului
PRIN

* Prospectiuni geologice, seisiice, gravimetrice, magnetometrice,
electromelrice, geochimice, hidrogeologice si geotehnice

* Luerdri de foraje pentru amplasamente, roci utile gi ornamentale

* Lueriri de foraje pentru ape potabile, industriale, minerale

* Analize geologice de laborator

* Masuritori geodezice gi topografice

REALIZIND /{)’}’%Z #

* Interpretarea geologici a miregului volum de date
* Sinteze, studii, proiecte, expertize, consulting
* Servicii auxiliare

CENTRUL DE CALCUL al Societitii exccuta:

* Preluerari seismice standard, * Modelare geofizici
2D, 3D si de nalta rezolutie * Analiza cantitativd a bazinelor sedimentare
* Delectia directa a hidrocarburilor, ¥ Reprelucréri de profile vechi cu algoritmi
determindri de litologie si noi

variatia poroziti{ii
* Trasarea gi prelucrarea automatd  * Evaluarea rzervelor
a hirtilor

PROMPTITUDINEA EXECUTIEI ST CALITATEA LUCRARILOR NOASTRE,
REALIZATE IN TARA CIT SI IN STRAINATATE, NE RECOMANDA CA
PARTENERUL DUMNEAVOASTRA IDEAL!
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INSTRUCTIONS TO AUTHORS

Only original papers presenting concisely and clearly
new information will be accepted. Manuscripts will be
submitted for critical lecture to at least two specialists
(advisers). Papers will be definitively rejected after a sec-
ond unsatisfactory revision by the authors.

In order to assure an international circulation of infor-
mation manuscripts should be submitted in English or
French. Romanian language will be accepted only with a
few exceptions for papers on local topics.

Papers should be submitted in duplicate to the sec-
retary of the editorial board, including the reproduction
ready original figures (line drawings, tables and photo-
graphic prints). May 15 is dead line for submitting the
papers of the current year volume. Manuscripts should
comprise: title page, key words, abstract, text, references,
illustrations (figures, tables, maps), captions and a sum-
mary for technical purpose.

1. The Title page should comprise: a) title of the
paper (concise but informative); b) full name(s) of the
author(s); c) institution(s) and adresse(s) for each author
or group of authors; d) short title (colontitle) of maximum
60 strokes. The first page should have an empty space of
about 8 cm in front of the title.

2. Key words (max. 10 items) in English, given in
'succession from general to specific, should be typed on
the abstract page.

3. Abstract (max. 20 lines) must be an English sum-
niary of the main results and conclusions (not a simple
listing of topics).

4. The text should be double-spaced typed (31 lines
a page) on one side of the paper only, holding an empty
place of 3-4 cm on the left side of the page. The con-
tent must comprise a concise, clear and logical exposure
of the topic, using rationally the available length of 5-10
typewritten pages for notes or preliminary results and 20
typewritten pages for final results, reviews etc. The hier-
archy of headings should be indicated by decimal classi-
fication (1.; 1.1; 1.1.1) and should not exceed four cate-
gorits. Examples of citations in the text for one author
Ionescu (1970) or (lonescu, 1970); two authors lonescu &
Popescu (1970) or (lonescu & Popescu, 1970) and more
than two aythors lIonescu et al. (1970) or (Ionescu et al.,
1970). The anthors must follow the rules of the Commis-
sion on New Minerals and Mineral Names of the IMA in
all matters concerning mineral names and nomenclature.
Infringements of these rules automatically implies rejec-
tion of the'paper and/or change of discredited minerals
names by advisory board. Footnotes should be num-
bered consecutively and kept to minimum.

5. References should be typed in double-line spac-
ing on séparate sheets, listed in alphabetical order and
chronological order for authors with more than one refer-
ence. Only published papers of authors cited in the text
are accepted. The unpublished data or veports should
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be mentioned only in the text with author’s name (first
author) and year (Popescu et al., 1989, unpubl.) Abbre-
viations of journals and books should be in accordance
with international practice. Examples:

a) journals

Giugcd D. (1952) Contribution & I"étude cristallochi-
mique des niobates. An. Com. Geol.., XXIII,
p- 259-268, Bucuresti.

-, Pavelescu L. (1954) Contributii la studiul cristalo-
grafic al mineralelor din zicimintul de la Musca.
Comm. Acad. Rom., IV, 11-12, p. 685-991,
Bucuresti.

b) books

Bilan M. (1976) Zicimintele manganifere de la la-
cobeni. Ed. Acad. R. S. R., 123 p., Bucuresti.

¢) maps .

Sindulescu M., Stefinescu M., Bandrabur T. (1980)
Geological Map of Romania, scale 1:50 000, sheet
20 Cimpulung. Inst. Geol. Geofiz. Bucuresti.

6. Ilustrations (line drawings) must be numbered
and submitted as originals on separate shecets, ready for
reproduction. Lettering and symbols on figures should be
large enough to be easily read after size-reduction. The
original size should not extend beyond the journal’s print
area: column width 8 cm; page width 16,5 cm.

Plates width should not extend over a single (16.5/23
cm) or double page area and must be self explanatory
(including title, legend etc.). The graphic scale must be
used for the plates.

Photo illustrations will be grouped into plates on two
or a multiple ol two pages. Authors are asked to keep
them to a minimum. Only well-contrasted photographic
prints, trimmed at right angles and in the printing size
will be accepted.

Captions for figures and photo illustrations must be
listed on separate sheets. ’

7. Supplementary remarks. The authors should
mark on the left side of the manuscript the places where
figures ahd tables will be inserted.

For technical purpose author(s) should add a separate
sheet with a summary including headings from the text,
listed in decimal classification, and the number of figures,
plates, tables, photo plates with half-tone illustrations in-
cluded into the manuscript.

Authors will receive only one set of preprint proofs
which must be returned immediately alter correcting
them. Only printing errors should be corrected, no
changes in the text may be accepted.

Only thirty offprints of each paper Are supplied to the .
authors, free of charge.

Farther information can be provided by the secretary of
the editorial board: Institute of Geology and Geophysics,
str. Caransebes 1, 78344 Bucuresti, phone: 65.75.30/218.

The Editorial Board
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DYNATEK - S Rl Bucuresti

Dynamic Technical Resources Calea Floreasca Nr. 167 bis
Tel. 330069/135,105,120

Fax 125392

Societate romano-americana, _
“Membru fondator al Camerei de comert Americane in Romania

Domenii de activitate:

Departamentul mecanic si electric:
— proiectare de schematici gi placi de circuite lmprlmate
= prowctare in AutoCAD a desenelor tehnice, matrlt;elor sculelor
si dispozitivelor verificatoake; ; i

Departamentul software :
— software dedicat proiectarii de placi de circuite imprimate;
— pteprocesare si post procesare de uz general;
— translatoare i drivere CAD;
— aplicatii dedicate g1 utilitare pentru calculatoare IBM PC compatibile;
— aplicatii in domeniul comercial, financiar, bancar;
— servicii de consultanfa.
Departamentul invatamint :
~ cursuri complete pentru incepatori si avansati AutoCAD, PADS 2000,
OrCAD, C++, sistem de operare in MS-DOS.
Departamentul comercial :
— calculatoare tip IBM PC, testate si asamblate in SUA;
— imprimante si accesorii pentru calculatoare;
— benzi magnetice, pile de discuri magnetice, inele de stocare,
piese de schimb si accesorii de productie americana pentru
echipamente periferice;
— dealer autorizat al firmei VEMCO-MULTI-SCANN SUA specializata in
productia de scannere si plottere;
— dealer autorizat al firmei ERGOTECH SUA, specializata in productia
de ecrane de protectie.
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